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NOACHUTENIbHASA 3AMUCKA

[Mporpamma no y4ebHomMy npeamety "bBuonorvs” (ganee - GUONOrMSA) Ha YPOBHE CPESHEro
obuero obpasoBaHust paspaboTaHa Ha ocHoBe PeadepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O0B6 obpasosaHumn B Poccuiickoin Geaepauumny, ®rOC COO, KoHuenumm npenogaeanus y4ebHoro
npeameTa «bronorsi» 1 OCHOBHbIX MONOXEHUN heaepansHon paboyen NporpamMmmbl BOCTIUTAHUS.

YyebHbIn npeameT «buonorns» yrnybnéHHoro ypoBHs m3yveHns (10-11 knaccbl) sBnsieTcs
OOHUM U3 KOMMOHEHTOB npeaMeTHOM obnactu «EcTecTBeHHO-HayyHble npeameTbl». CornacHo
nonoxexnam ®rOC COO npodusnbHble y4ebHble npeaMeTbl, M3yvaeMble Ha yriy6rnéHHOM ypoBHe,
SBNSAOTCSA cnocobom anddepeHumaumm obyyeHns Ha ypoBHe cpeaHero obuiero obpasoBaHus
npu3BaHbl 06ecneynTb NPEEMCTBEHHOCTb MEXAY OCHOBHBIM OOLMM, CpegHWM OBLiuM, CpeaHuM
npodeccroHanbHbIM 1 BbICWKMM 0BpasoBaHneM. B TO ke Bpems Kaxabld M3 3TUX Y4ebHbIX
NpeaMeToB  JOMMkeH OblTb OPWEHTUPOBAH Ha MPUOPUTETHOE pelleHne 0bpasoBaTerbHbIX,
BOCMMTATENbHbIX W Pa3BMBAIOWMX 3adad, CBS3aHHbIX C NpodhopueHTaumen obyyatowmxes
CTUMYNIMPOBAHMEM WHTEPECa K KOHKPETHOM 0BiacTu Hay4YHOro 3HaHUs, CBA3aHHOMO ¢ Buonorve,
MeaNLMHON, 3KONOrueN, NCUXONOrMEN, COPTOM MW BOEHHBIM AENOM.

[Mporpamma no y4yebHoMmy npeamety "Buonorus” OaéT nNpeacTaBneHne O Lenu W 3agadvax
n3yyeHust yyebHoro npegmeTa «buonorus» Ha yrny6néHHoM ypoBHe, onpedensieT obssarensHoe
(MHBapMaHTHOE) NpeaMEeTHOe COAepXaHue, €ero CTPYKTYpUpOBaHWe MO pasgenaMm U Temawm,
pacnpeferneHu1e no knaccam, peKOMeHAyeT nocneaoBaTeNbHOCTb U3y4YeHus y4ebHoro maTepuana ¢
YYETOM MEXNPEAMETHbIX W BHYTPUNPEOMETHbIX CBS3EN, NOMKKM y4ebHOro npouecca, BO3pacTHbIX
ocobeHHocTel obyyatowmxcs. B nporpamme no Guonorun peanu3oBaH NPUHLMN NPEeMCTBEHHOCTH
C U3yyeHueM Ouonorm Ha YpoBHe OCHOBHOrO obLwero obpasoBaHus, 6narogaps yemy
NPOCMAaTPUBAETCA  HANPaBMEHHOCTb Ha NOCrneaylollee pasBuTe  BUONOTMYECKUX  3HAHWN,
OPUEHTUPOBAHHbIX Ha (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO MMPOBO33PEHUS, SKONOTMYECKOrO
MbILLNIEHNS], NPEACTABIEHUIA O 300POBOM 00pase XW3HW, Ha BOCUTaHUE HEPEXHOro OTHOLUEHUS K
OKpyXXaroLlen npupogHom cpefde. B nporpamme no Guonorv Takke nokasdaHbl BO3MOXHOCTM
yyebHoro npegmeta «buonornsa» B peanusaumn Tpebosanuin PrOC COO Kk nnaHupyembim
NINYHOCTHBIM, MeTanpeaMeTHbIM U NpeaMeTHbIM pesyrbTatam 00yvyeHns M B hOpMUPOBaAHWM
OCHOBHbIX BUA0B Y4eOHO-N03HaBATESNbHON AEATENBHOCTY 0ByYaOLLMXCS N0 OCBOEHUIO COLEP)aAHNS
Buonornyeckoro 0bpasoBaHus Ha ypoBHe cpeaHero obuiero obpasoBaHus.

YyebHbIn npeameT «buonorns» Ha ypoBHe cpefHero obuero obpasoBaHWs 3aBepluaeT
Buonornyeckoe 0bpas3oBaHMe B LIKOSIE M OPUEHTUPOBAH Ha pacluMpeHue W yriybneHue 3HaHum
0Byy4aloLLMXCs O XMBOWM NPUPOAE, OCHOBAX MOMEKYNSAPHON W KNETOYHON Bronorum, aMBpuonorum u
Buonorum pasBuUTUS, rEHETUKI, CenekLum, BUOTEXHONOMK, SBOKOLIMOHHOIO YYEHUS U SKOMOMAM.

W3yuenne yuebHoro npeameta «buonorus» Ha yrmyGneHHOM YpPOBHE OPWMEHTMPOBAHO Ha
NOAroTOBKY 0ByYalowmMxcs K nocneaytoLemy nonyyeHno buonornyeckoro obpasoBaHns B By3ax u
OpraHu3aumsx cpeaHero npogeccuoHanbHoro obpasosaHus. OCHOBY €ro COAepKaHus COCTaBnseT
cuctema BUONOrMYECKUX 3HaHWUIA, MOMYYEHHBIX NPU U3yYeHU 0OYYaLMMIUCS COOTBETCTBYHOLLMX
CUCTEMATUYECKUX pasdenoB Ouonorm Ha ypoBHE OCHOBHOro obuiero obpasosanus, B 10-11
Knaccax 3Tu 3HaHWsi Nony4vatoT passuTie. Tak, paclumpeHbl 1 yrnybneHsl bronornyeckme 3HaHUs o
pacTeHUsIX, XUBOTHbIX, rpubax, bakTepusx, opraHname Yenoseka, 0BLLMX 3aKOHOMEPHOCTSX XU3HW,
[OMOMHUTENBHO  BKIKOYEHbI BUONOTMYECKMe CBELEHUS MPUKIAZHOTO M MOMCKOBOMO XapakTepa,
KOTOpble MOXHO MCMOMb30BaTb Kak OPMEHTMPbI ANs nocregywero Bblibopa npodeccum.
BosMoxHa Takke WHTErpauus OuONOrMYecKMX 3HaHWA C  COOTBETCTBYHOLMMU  3HAHWSMM,
NONyYeHHbIMK 0BYYaKLLMMUCS NPK U3YHEHUN U3NKKL, XMMUK, reorpadui n MaTeMaTUKK.



CTpykTypa nporpammbl no y4yebHomy npeamety "buonorns” oTpaxaeT CMCTEMHO-YPOBHEBbIN
W 9BOMIOLMOHHBIA Mmogxodbl K u3ydeHuo Buonormn. CornacHo uM, U3y4atoTcs CBOWCTBA M
3aKOHOMEPHOCTW, XapaKkTepHble AN XMBbIX CUCTEM Pa3HOTO YPOBHS OpraHu3aLuu, 3BONHOLMM
OPraHn4eckoro Mupa Ha 3emne, coxpaHeHus: GUonornveckoro pasHoobpasust nnaHetbl. Tak, B 10
Krnacce M3yyalTCs OCHOBbI MOSEKYNSPHOM W KNEeToYHoW Guonorun, ambpuonor n Gruonorum
PasBUTUS, TEHETUKM W Cenekuun, BMOTEXHONOTMN 1 CUHTETUYECKOW Buonornm, akTyanuanpyrTcs
3HaHua obyvatowwmxcs no GoTtaHuke, 3oonoruu, aHaTomuu, dmsnonorun venoeeka. B 11 knacce
M3y4aloTCs 3BOSIOLIMOHHOE YYEHME, OCHOBbI AKOMOMUM 1 y4eHne o bruocdepe.

YyebHbln npeameT  «buonorusy  npu3BaH  00eCneuMTb  OCBOEHWE  0byvaroLmMucs
B1ONOrMYecKMX TEOpUiA U 3aKOHOB, MOEW, MPUHLMNOB W NPaBUM, NEXalluX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAY4HOM KapTUHBbI MUPa, 3HAHWA O CTPOEHUM, MHOrO0BPa3nn N 0COBEHHOCTSAX KETKM,
opraHuaMa, nonynauuy, 6MoLEHO3a, SKOCMCTEMbI, O BbIZAIOLWMXCA HaYYHbIX AOCTUKEHUSX,
COBPEMEHHbIX McCneaoBaHnsx B buonoruy, npuknagHblx acnektax BuMonorMyeckux 3HaHun. [ns
pasBUTMA 1 NOAJEPXaHUs MHTepeca 06ydvalolwmxcs K Ouonormm Hapsgy CO  3HauUMTENbHbIM
0BBLEMOM TEOPETUYECKOro maTtepuana B codepaHuu nporpammel No Guonorn npegycMOTPEHO
3HAaKOMCTBO C WUCTOPWEN CTAHOBMEHUS M Pa3BUTUS TOW WM MHOW obnactn Buonorum, BKNagom
OTEYECTBEHHbIX U 3apYBEXKHbIX YYEHBIX B PELUEHME BAXKHEMLLMX OMOMOTMYECKUX M IKOMOMMYECKMX
npobnem.

Llenb n3yyeHus yyebHoro npegmeta «buonormsi» Ha yrnybnéHHOM ypoBHE — OBRafeHWe
0ByYaLLMMUCS 3HAHMAMW O CTPYKTYPHO-(DYHKLUMOHANBHON OpraHM3aLmy XuBbIX CUCTEM Pa3HOro
paHra M npuoBpeTeHne YMeHW MCMoNb3oBaTb 9T 3HAHMA B (DOPMUPOBAHWKM MHTEpeca K
onpeaenénHoin obnactm npodeccMoHanbHOW AEesTENbHOCTW, CBS3aHHOM C Ouonorven, unu K
BbIGOpY y4ebHOro 3aBefeHns A5 NPOAOIKEHNs Bronornieckoro 0bpasoBaHms.

[ocTmkeHne uenu usyyeHust yyebHoro npegmeta «buonorusy Ha yrnyGnéHHOM YpoBHE
obecneynBaeTcs peLleHnem Crieayowmx sagay:

OCBOEHME 0ByYatoWMMNCS CUCTEMbI BUONOTMYECKMX 3HAHMIA: 06 OCHOBHbLIX BKUONOTMYECKMX
TEOPUSIX, KOHUENUMsX, rMnoTesax, 3akoHaX, 3aKOHOMEPHOCTAX W MpaBunax, COCTaBSHOLMX
COBPEMEHHYI0 ECTECTBEHHO-HAYYHYI0 KapTUHY MUpa; O CTPOEHUU, MHOroobpasni u 0COBEHHOCTSIX
Buonornyeckux cuctem (KneTka, OpraHuaM, nonmynauus, Bug, OuoreoueHos, ©Guocdepa); o
BbIAAIOLLMXCS OTKPbITUAX 1 COBPEMEHHBIX MCCNEA0BAHUSAX B Bruonoruu;

O3HaKOMMeHNe 0byYatoLMXCa C METOAAMM NMO3HAHWS XWUBOW NPUPOAbI: UCCEA0BaTENbCKAMY
MeToAaMu BUONOrMYECKNX HayK (MONEKYNSAPHONM U KNETOYHOI Bronorun, ambpuronorn n 6ronorum
Pa3BUTUS, TEHETUKM W Cenekuum, BUOTEXHONOrMM WU CUHTETUYECKOW BMOMOrvK, NaneoHTonoruu,
9KOMOrmM);  MeTogamum  CaMOCTOSTESNIbHOrO  NPOBEAEHWst  BMONMOTMYECKMX  MCCredoBaHUMM B
nabopatopuu 1 B npupoae (HabnogeHne, M3MepeHne, IKCNEPUMEHT, MOLESNIMPOBAHME);

oBfageHne 0byYaloLWMMNCA YMEHUSIMU: CaMOCTOSTENBHO HAXo4uTb, aHanuaupoBaTb W
MCnonb3oBaTh OMONMOTMYECKYD MHOPMALIMIO; MOMb30BaTLCH BKUONOrMveckon TePMUHOOTMENR K
CUMBOJIMKOW; YCTaHaBNMBaTb CBA3b MeXAy passuTMeM OMONMOrMM 1 COLManbHO-3KOHOMUYECKUMM U
aKonornyeckumm npobnemamu YesrioBeyecTBa; OLEHMBATL MOCNEACTBUS CBOEN OEATENbHOCTU Mo
OTHOLLIEHWIO K OKpYXatoLLLen npupoaHon cpeae, COBCTBEHHOMY 30POBbI0 U 340POBLI0 OKPYXaOLLMX
nogen; 060cHOBbLIBaTL M COBNOAATL MEPb! NPOUNAKTUKL UHPEKLUMOHHBIX 3aborneBaHui, npasuna
nosedeHnss B npupoge u obecneyeHnst 6e30nacHOCT COOCTBEHHOW XWU3HEAESATENbHOCTU B
YpesBblYalHbIX  CUTyauusx MPUPOSHOrO W TEXHOTEHHOrO  XapakTepa, XapakTepu3oBaTb
COBPEMEHHbIE HaY4HblE OTKPbITMS B 0Bnactu buonoruu;



pasBuTUe Yy 00YYalLMXCA MHTENNeKTyanbHbIX W TBOPYECKUX CMOCODHOCTEN B npouecce
3HaKoOMCTBa C BbIAAKLMMIACA OTKPLITUSAMM U COBPEMEHHLIMM WUCCedoBaHUsMU B Buonorum,
pelwaemMbiMi el npobremamu, MeToforornen Buonornyeckoro MccrnefoBaHWs, NpPOBEAEHUS
9KCMEPUMEHTArbHbIX  UCCMEeJOBaHWA,  pelleHns  Guonorndeckux  3agay,  MOLENMPOBaHUS
Buonornyeckmx 06bLEKTOB M MPOLECCOB;

BOCMUTaHWE Yy 0By4aloWmUxcs LEHHOCTHOrO OTHOLIEHUS K XXMBOW MPUPOAe B LENOM U K
oTOenbHbIM €€ obbekTaM U SBNEHUSM;  (DOPMUMPOBAHME  3KOSOTUYECKOW, TEHETUYECKON
rPamoTHOCTH, 0BLLEN KyNbTYPbl NOBEAEHWS B MPUPOLE; UHTErPaLMN €CTECTBEHHO-HAYYHbIX 3HAHWN;

npuobpeTeHne 0ByyaoLWMMUCH KOMNETEHTHOCTW B paLMOHaNbHOM MPUPOAOMNONb30BaHNM
(cobntoaeHne npasun NOBEAEHNS B MPUPOLE, OXPaHbl BUAOB, 3KOCUCTEM, Bruochepbl), COXpaHEHUN
COOCTBEHHOMO 3[0POBbS M 300POBbS OKPYXaLWWMX Ntogen (cobntogeHns mep npounakTuk
3abonesaHuin, obecneyeHne Ge30MACHOCTU KWU3HELEATENIbHOCTU B YPE3BbIYAMHBIX CUTYaLMsIX
NPMPOJHOMO M TEXHOTEHHOr0 XapakTepa) Ha OCHOBE MCMOMb30BaHUS OUOMOTMYECKUX 3HaHWUIA K
YMEHMWI B NOBCEHEBHOM XMN3HY,

CO3[aHWe YyCnoBMM [ONS  OCO3HAHHOrO Bblbopa OByyaloWMMUCH  MHAWMBMOYANbHOM
obpasoBaTeslbHOW  TPaekTopuu,  CnocobCTBYIOWEN — nocredylwemy  npogeccuoHarbHOMY
caMoornpeaenexnto, B COOTBETCTBUM C UHAMBUAYANbHBIMW UHTEPECAMM U NOTPEBHOCTAMM pernoHa.

ObLee yncrno Yyacos, OTBEAEHHbIX Ha U3yYeHKe Bronorum Ha yrnybneHHOM YpoBHE CpesHero
obwero obpasoBaHus, coctaenset 204 vaca: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11
knacce — 102 yaca (3 Yaca B Hegento).

OTbop opraHn3aLMoHHbIX (OpPM, METOAOB U CPEACTB 0By4eHUs Br1onormm ocyLLecTBSETCS C
YYETOM Cneuudukn €ero COodepXaHWs W HanpaBeHHOCTW Ha NPOAOIKEHWE BKUONormyeckoro
0bpa3oBaHns B OpraHn3aLmsax cpeaHero npodeCccMoHarnbHoro 1 Beicluero obpasoBaHus.

Obs3atenbHbIM ycnoBuem npu 0byveHun Guonorun Ha yrnybnéHHoM ypoBHe SABNSETCS
npoBeaeHne nabopaTopHbIX U NpakTUieckux pabot. Takke yvacTne obyyatoLMXCs B BbINOMHEHUM
NPOEKTHbIX 1 y4ebHO-MccnenoBaTensCkix paboT, TeMaTika KOTOPbIX OMpeaenseTcs yuuTeneM Ha
OCHOBE UMEIOLLMXCS MaTepUanbHO-TEXHUYECKIX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUI.



COAEPXAHUE OBYYEHUA
10 KNACC

CopepxaHue nporpammbl, BblAEIEHHOE KYpCUBOM, He BXOAMUT B NMPOBEPKY rocydapCTBEHHOM
ntorosom attectaumm (MMA).

Tema 1. buonorus kak Hayka

CoBpeMeHHast buonorms — KOMMnekcHas Hayka. Kpatkas uctopus passutus Guonoruw.
Buonornyeckne Haykm u u3yvaemble UMM Npobnembl. PyHAaMeHTanbHble, NPWKNagHbIE K
NOWCKOBbIE Hay4Hble UCCMEea0BaHMS B GUOMOrmK.

3HayeHne 61onormm B HOPMUPOBAHUN COBPEMEHHOWM ECTECTBEHHO-HAYYHOW KapTUHbLI MUpa.
[Mpodbeccn, cBA3aHHbIE C OuonorMen. 3HayeHue Ouonorv B MPAKTUYECKOW OEATEeNbHOCTM
YesioBeka: MeANLMHe, CeNbCKOM XO3AMCTBE, MPOMBILLIIEHHOCTH, OXpaHe NpUpoabI.

NemoHcTpauum

MoptpeTtbl: Apuctotens, Teodpact, K. JiunHen, K. b. Jlamapk, Y. HapsuH, Y. [apsen, I.
Mengens, B. W. Bepragckun, W. 1. MNasnos, . N. Meunukos, H. /. Basunos, H. B. Tumoees-
Pecosckui, k. YotcoH, ®. Kpuk, [. K. benses.

Tabnuubl 1 cxembl: «CBs3b Brionorum ¢ Apyrummn Haykammny, «Cuctema B1onornyeckmx Hayk.

Tema 2. XXuBble cucTeMbl 1 UX U3y4eHue

JKuBble cuUCTEMbI Kak mpeameT u3yveHnsi Guonorn. CBOMCTBA KMBbIX CUCTEM: €OMHCTBO
XMMUYECKOro COCTaBa, ANCKPETHOCTb U LEMNOCTHOCTb, CNOXHOCTb W YNOPSAOYEHHOCTb CTPYKTYPSI,
OTKPbITOCTb, CaMOOpraH13aLusi, CaMOBOCNPOU3BEAEHNE, Pa3APaXUMOCTb, U3MEHUYMBOCTb, POCT W
passuTKE.

YPOBHM ~ OpraHMsauM  XWBbIX  CUCTEM:  MOJSIEKYNSPHbIN,  KMNETOYHbIM,  TKaHEBLIN,
OPraHWU3MeHHbI, NOMYNALMOHHO-BMA0BON, SKOCUCTEMHBIN (BroreoLeHOTUYECKN), BUOCHEPHBIN.
[Mpouecchl, npoucxoasLe B XuBbIx cuctemax. OCHOBHbIE NMpU3HaKK XuBoro. XXusHb Kak opma
CYLLeCTBOBaHUA MaTepun. Hayku, nsyyaroLme Xusble CUCTEMbI HA Pa3sHbLIX YPOBHSAX OpraHuauum.

N3yyeHne xmBbix cuctem. Metogel Guonorndeckoid Hayku. HabrniogeHue, u3mepenue,
9KCNepUMEHT, cucTeMaTusauus, MetaaHanma. [oHATNE O 3aBUCMMON U HE3ABUCUMOWN NEPEMEHHOI,
[naHupoBaHne aKkcnepumeHTa. ocTaHoBKa M npoBepka runotes. Hynesas runotesa. [NoHATMe
BbIOOpPKM M €€ pocToBepHOCTb. Pasbpoc B Guonornyeckux daHHbiX. OueHka AO0CTOBEPHOCTM
NOSTyYeHHbIX pe3ynbTaToB. [1pUYMHBI  UCKaXeHUs  pe3ynbTaToB  aKcnepumeHTa. [loHsaTue
CTaTUCTMYECKOro TecTa.

[emMoHcTpauum

Tabnuupl 1 cxembl: «OCHOBHbIE NMPU3HAKM XU3HWY, «buonornyeckne cuctembl», «CBOMCTBA
KMBOW MaTtepuny, «YPOBHI OpraH13aLum xuBon npupodel», « CTPOEHWE XUBOTHOM KNETKMY, « TKaHK
XMBOTHbIX», «CUCTEMbI OpraHOB YenoBeYeckoro opraHu3ma», «buoreoueHos», «buochepay,
«MeTofb! M3y4eHUs XNBOW NPUPOALI».

ObopyaosaHue: nabopatopHoe 060pyaoBaHWe ONS NPOBedeHUs HabMIoAEHUA, U3MEPEHUN,
9KCNEepPUMEHTOB.

Mpaktuyeckas pabota «l/cnonb3oBaHWe pasfMyHbIX METOOOB MPKU WU3YYEHUM KMBbIX
CUCTEMD.

Tema 3. Buonorus kneTku



KneTka — CTPYKTYPHO-(PYHKLMOHANbHAs eanHnLa Xusoro. icTopust OTKpbITUS KNeTkn. PaboTbl
P. T'yka, A. JleBeHryka. KnetouHas Teopus (T. LUsaHH, M. LUneigeH, P. Bupxos). OCHOBHble
MOMNOXEHNS COBPEMEHHOW KNETOYHOW TEOPUN.

MeToabl  MOMEKYNSAPHOA W KNETOYHOW  Buonoruv:  MMKpOCKONMS,  XpomaTtorpadus,
anekTpodopes, MeTog  MeYeHblX atoMoB,  AupdEepeHUMancHoe  LeHTpUdyrmposaHme,
KynNbTUBMPOBaHWE KNETOK. M3yyeHue (DUKCUPOBAHHbIX KNEemoK. ONEKTPOHHAs MUKPOCKOMMUS.
KoHebokanbHas Mukpockonusi. BumarnbHoe (NpUXU3HEHHOe) U3yYeHuUe Kemok.

NemoHcTpauum

MopTpetbl: P. T'yk, A. llesenryk, T. WsaHH, M. WnengeH, P. Bupxos, K. M. bap.

Tabnuubl 1M cxembl: «CBETOBOW MWKPOCKOM», «3INEKTPOHHBIA MUKPOCKON», «McTopus
pasBUTUS METOA0B MUKPOCKOMUMY.

ObopynoBaHue: CBETOBOM MMKPOCKOM, MUWKpornpenapaTbl PacTUTESNbHbLIX, XWUBOTHbIX W
BakTepuarnbHbIX KNeToK.

MpakTtuyeckas paboTta «M3yyeHne MeTOOOB KNETOYHOM Ouonorun (Xxpomatorpacus,
anekTpodopes, anddepeHumansHoe LeHTpudyrnposanue, MLP)».

Tema 4. Xumuyeckas opraHusaumsa KneTku

XUMUYeckuin cocTas KneTkn. Makpo-, MUKPO- 1 yNbTpamuKpoaieMeHTbl. Boga n eé posb Kak
PacTBOPUTENS, peareHTa, yyactue B CTPYKTYPUPOBaHWUM KNEeTKW, Tennoperynsaumn. MuHepanbHble
BELLECTBa KneTku, ux bruonornyeckas ponb. Ponb KATUOHOB 1 @HUOHOB B KNETKE.

OpraHuyeckvne BellecTBa KneTkn. buonornyeckne nonumepbl. benku. AMWHOKUCTOTHbIA
cocTaB 6esnkoB. CTpykTypbl 6enkoBoit Monekynbl. [epBuyHas CTpyktypa benka, nentuaHas CBa3b.
BTopuyHas, TpeTWuyHas, 4eTBepTMYHas  CTPyKTypbl. [eHaTypauusi. CsoilctBa  6enkos.
Knaccudukaums benkos. bruonornyeckne gyHKLmMM 6enkos. [puoHs!.

Yrnesogbl. MoHocaxapuabl, Aucaxapugbl, onurocaxapuabl U nonucaxapugel. O6wwmin nnau
CTPOEHUS 1 (PU3NKO-XMMUYECKNE CBOCTBA YrNieBogoB. buonornyeckue gyHKLMM yrnesomos.

Nunuge!. MTapoduneHo-rnapodobHble cBorcTBa. Knaccudmkaums nunugos. Tpurnuuepnael,
(hocconunuabl, BOCKW, CTepoudbl. Buonornyeckne dyHkumm  nunmugos. Obue  cBoiicTBa
Buonornyeckmx MembpaH — TeKy4eCTb, CMOCOBHOCTL K Camo3amblKaH, MONYNPOHULAEMOCTb.

HykneunHosble kucnotsl. JHK n PHK. CTpoeHue HyknenHoBbIx KuCnoT. HykneoTtuapl. MpuHumn
komnnemenTapHocT.  [paeuno  Yaprachdpa. Crpyktypa [OHK - gBoitHas  cnvparne.
MecTtoHaxoxaeHue v buonornyeckue dyHkummn JHK. Bugbl PHK. ®yHkumm PHK B kneTke.

Ctpoenne Mmonekynbl AT®. Makpoapriryeckue cBsisan B Monekyne AT®. Buonormyeckue
MyHKum  ATO.  BocCTaHOBMEHHbIE  MEPEHOCHMKKM, WX  (OyHKUMM B KkneTke.  [pyeue
Hykneosudmpughocgpams! (HT®). Cekennposanue JHK. Memodbi 2eHOMUKU, mpaHCKpUNmomuKu,
nPoOMeoMUKU.

CTpykTypHas 6uonorus: Guoxumuyeckne n BGuodmsnyeckne MccnefoBaHWS cocTaBa W
NPOCTPaHCTBEHHOM CTPYKTYpbl Bromonekyn. ModenupogaHue cmpykmypbi U oyHKUUU 6UOMOseKyI
u ux komnnekcog. KomnbtomepHbili OQusalH U oOpeaHudyeckuli cuHme3 6UOMONeKYn U UuX
HENPUPOOHbIX aHaso208.

NemMoHcTpauum

Moptpetbl: J1. Monuur, k. YotcoH, ®. Kpuk, M. Yunkuuc, P. ®paHknuH, ®. CaHrep, C.
[py3uHep.

[Onarpammbl:  «PacnpefeneHne  XMMWYECKUX  ONIEMEHTOB B HEXWBOA  MPUPOAEey,
«PacnpeneneHne XMMn4ecknx aneMeHTOB B XUBOW NPUPOLED.



Tabnuupl u cxembl: «[llepuognyeckas Tabnuua XWMUYECKUX dnemeHToBy, «CTpoeHue
MOnekynbl Bodbl», «BewectBa B cocTaBe opraHuM3MoB», «CTpoeHue Monekynbl ©Oenkay,
«CTpyKTYypbl BenkoBon Mmonekynbl», «CTpoeHne Monekyn yrnesogos», «CTpoeHWe Monekyn
nmnuaoBsy, «HyknemHoBble KUCMOTbI», «CTpoeHne monekyrnbl ATOy.

ObopynoBaHue: XuMmnyeckas nocyaa 1 obopyaosaHue.

INTaboparopHas pabota «ObHapyxeHWe 6enkoB C MOMOLLbIO Ka4ECTBEHHbIX PEaKLMMy.

ITabopatopHasa pabota «MccrenoBaHne HYKNEWHOBBLIX KWUCMOT, BbIOEMEHHbIX M3 KNEeToK
pasfnyHbIX OpPraHU3MOBY.

Tema 5. CTpoeHue 1 pyHKLMU KNeTKU

Tunbl  KNeTok: dykapuoTuyeckas W npokapuoTtideckas. CTpYKTYPHO-CDYHKLMOHAMbHbIE
06pa30BaHuMs KINeTKM.

CtpoeHue npokapuoTtnyeckon knetku. KnetouHas cteHka 6aktepuin n apxen. OcobeHHOCTH
CTPOEHMS reTepoTPOGHON 1 aBTOTPOGHHON MPOKAPUOTUYECKUX KNeToK. MecTo 1 ponb NpokapuoT B
BuoueHo3ax.

CTpoeHne M (DYHKLUMOHMPOBAHWE 3yKapuoTUYeckom KneTku. [Inasmatudeckas membpaHa
(nnasmanemma). CTpykTypa nrasmaTyeckon  MembpaHbl. TpaHCMOpPT  BEWECTB  Yepes
nnasmatnyeckyto membpaHy: naccvBHbIM (auddysus, obnervyéHHas Anddyans), aKTUBHbIN
(NepBUYHbIN M BTOPUYHbLIA aKTMBHBLIM TpaHcnopT). [lonynpoHuuaeMocts MembpaHbl. Pabota
HaTPUI-KaNMeBOro Hacoca. JHAOLUMTO3: MUHOUMTO3, dharoumto3. Ik30umTo3. KnetoyHas CTeHka.
CTpyKTypa 1 (PYHKLWN KNETOUHOWN CTEHKM pacTeHwnid, rpnbos.

Lutonnasma. Llutosonb. Lutockenet. [BwkeHue uutonnasmbl. OpraHoubl KneTKu.
OpHomeMbpaHHble opraHowabl KneTku: aHgonnasmatuyeckas cetb (AMC), annapat [onbaxu,
NIM30COMbI, MX CTpOeHWe U yHKuMM. B3aumocBAsb OOHOMEMOPaHHbLIX OpraHoMZOB KIETKM.
CtpoeHue rpaHynspHoro petukynyma. MexaHusm HanpasneHus benkoe 6 3lIC. CuHTes
pacTBopuMblXx  BenkoB.  CMHTE3  KNMeTOuHbIX  mMembpaH.  [nagkum  (arpaHynspHbIi)
sHponnasmaTuyecknii petukynym. CekpeTopHas yHKums annapata [onbmpxu. Modugukayus
benkog 8 annapame [onboxu. Copmuposka benkog 8 annapame [onbdxu. TpaHCNOPT BELLECTB B
kneTke. Bakyonu pactutenbHbIx KneTok. KneTouHbin cok. Typrop.

[loryaBTOHOMHbIE ~ OpraHoOMAbl — KMETKW:  MWTOXOHZPWM, nnactugbl.  [lpoucxoxdeHue
mumoxoHdpul u nnacmud. Cumbuozere3 (K.C. Mepexkosckud, [1. Mapeynuc). CTpoeHne u
(YHKUMM  MUTOXOHOPUM W nnactug.  [lepBuuHble, BTOPUYHbIE M CROXHbIE  MacTUAbI
(HOTOCHHTE3NPYIOLLMX SYKApMOT. XNOponnacTbl, XPOMONAACTbl, IENKONNACTbI BbICLUMX PACTEHMI.

HemembpaHHble opraHouabl kneTkn CTpoeHne M (yHKUMM HememOpaHHbIX OpraHoMaoB
kneTkn.  PubBocombl.  [lpomexymoyHble — ¢punamedmsl.  MukpodunameHTtel.  AKMUHOBbIE
MuKkpocpunameHmbl. MblleYHble KNeTkUn. AKMUHOBbIE KOMNOHEHMb! HEMbIWEYHbIX KITemok.
MukpoTpy6ouki. KneTouHbIn LeHTp. CTPOEHWE 1 ABMKXEHWE XKIYTUKOB U pecHuYek. MukpoTpy6oUku
uutonnasmbl.  LleHTpuonb.  bernku,  accoyuuposaHHble € MUKpogbunameHmamu U
mukpompyboukamu. MomopHbie 6esiku.

Agpo. ObBonoyka sapa, XpOMaTtWH, Kapuonnasma, SAPLIWKA, UX CTPOEHUE W (PYHKLMK.
AnepHbin BenkoBbli MaTpuKC. [pOCTPAHCTBEHHOE PACMONOXEHWE XPOMOCOM B MHTEP(a3HOM
anpe. QyxpomMamuH U eemepoxpoMamuH. Benkn xpomaTuHa — TUCTOHbI. [uHamuka sidepHol
0bonoyku 8 Mumo3se. AdepHb It mpaHcnopm.

KneTtoyHble BKoveHns. CpaBHUTENbHAs XapaKTepuUCTUKa KIETOK ayKapuoT (pacTUTENbHOW,
KUBOTHOW, rPUBHON).

NemoHcTpauum



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

Tabnuupl 1 cxembl: «CTPOEHWE 3yKapuoTUYECKOM KNeTkny, «CTPOEHUE XMBOTHOW KIETKny,
«CTpoeHne  pactutenbHoW  knetku», «CTpoeHuMe  MuTOXoHApuW», «HAgpo», «CTpoeHne
NPOKaPUOTUYECKON KNETKNY.

OBopynoBaHue: CBETOBOM MUKPOCKOM, MUKpONpenapaTbl PacTUTENbHbIX, XUBOTHbIX KNETOK,
MUKponpenapatbl 6akTepuanbHbIX KIETOK.

ITabopartopHas paboTa «/3yyeHne CTPOEHUSs KNETOK PasfnyHbIX OpPraH13mMoBY.

MpakTuyeckas pabota «/13yyeHne CBOCTB KNETOYHON MEMOpPaHbI».

INlabopatopHas pabota «lccnefoBaHue nrnasmonu3a M Aennasmonusa B pacTUTENbHbIX
KreTkax».

MpakTyeckan padoTa «M3yyeHne OBMKEHNS LMTONMA3Mbl B PaCTUTESNbHBIX KIETKax».

Tema 6. O6MeH BelecTB 1 NpeBpalleHne IHeprm B KneTke

Accumunaums v auceumunauus — OBe CTOPOHblI MeTabonuama. Tunbl 0BMeHa BeLLECTB:
aBTOTPO(HLIA W reTepoTPOdHbIN. YyacTue Kucnopoaa B 06MeHHbIX npoueccax. QHepreTu4eckoe
obecneyeHne knetku: npespalleHne AT® B 0bMeHHbIX mpoueccax. PepMeHTaTUBHBIN XapakTep
peakLuin KneToyHoro meTtabonuama. PepMeHTbl, X CTPOEHWE, CBOMCTBA U MEXaHU3M OEUCTBUS.
KothepmeHTbl. OTnMuMa (HepMEHTOB OT HeOpraHUYeCcKWUX KaTanu3aTopoB. benku-akTusaTopbl M
BenKn-MHIMBMTOPLI. 3aBUCUMOCTL CKOPOCTU PEPMEHTATUBHLIX PeakLuii OT pasfinyHbIX (aKTopOB.

[TepBUYHbIA CUHTE3 OpraHUYeckMx BELECTB B KreTke. POTOCUHTE3. AHOKCU2EHHbIU U
OKCU2EHHbIU  ¢homocuHme3 y bakmeputi. Ceemocobupatowjue nuUeMeHmbl U  NUSMEHMbI
peakyuoHHo20 ueHmpa. Ponb xnoponnactoB B npouecce ¢otocuHTesa. CBeToBas M TEMHOBAs
(asbl. PomoodbixaHue, Cz, Cs. u CAM-munbi gpomocuHme3sa. MpoayKTMBHOCTL (POTOCKHTESA.
BrnnsHue pasnuyHbix (akTopoB Ha CKOPOCTb (DOTOCUHTE3A. 3HaYeHME (DOTOCUHTE3a.

XemocuHTes. PasHoobpasune opraHn3MOB-XEMOCUHTETUKOB: HUTpuUdMUmMpytowme baktepuu,
xenesobakrepuu, cepobaktepumn, BOAOPOAHbIE BakTepun. 3Ha4YEHNE XEMOCHHTE3a.

AHaapobHble opraHuambl. Bugbl 6poxenns. [MpogykTbl OPOXEHMS M WX MCMONb30BaHWE
YenoBekoM. AHa3pOOHbIE MUKPOOpraHuaMbl Kak OOBeKTbl OMoTEXHOMorMM U BO3GyAMTENN
BonesHen.

A3pobHble opraHM3aMbl. ATanbl dHepreTnyeckoro obmeHa. MoaroToBUTENbHbIN 3Tan. [NMKonu3
— BeckucnopogHoe paciuenneHue rmoKo3bl.

Buonormyeckoe OKWUCNEHWe, WNKM KNETOYHOE [AblXaHue. Ponb MMTOXOHAPWIA B npoueccax
Buonornyeckoro  okucnenus.  Liknuyeckue peakuun.  OkucnutenbHoe  HochopuUnmnpoBaHue.
OHepeuss MembpaHHo20 epadueHma npomoHos. CuHme3 ATQ®: paboma npomoHHol ATO-
cuHmaa3bl. MNpeumyLlecTBa adapobHOro nyTn obMeHa BELLECTB nepes aHaspoBHbIM. SPEEKTUBHOCTD
SHepreTnyeckoro obmeHa.

NemoHcTpauum

Moptpetbl: k. Mpuctnun, K. A. Tumupsizes, C. H. BuHorpaackuin, B. A. Ourenbrapar, [1.
Mutuenn, I'. A. 3aBap3uH.

Tabnuupl 1 cxembl: «POTOCUHTES», «IHEPreTuyeckuii obmMeH», «buocuHTes benkay,
«CTpoeHve hepmeHTa», « XEMOCUHTESY.

ObopynoBaHue: CBETOBOW MUKPOCKOM, 0BopyLoBaHWE AN MPUrOTOBMIEHUS MOCTOSHHBIX W
BPEMEHHbIX MUKPONpenapaTos.

INTaboparopHas pabota «/3yyeHne kaTanuMTUYeCcKOM aKTUBHOCTM (PEPMEHTOB (Ha npumepe
amunasbl Unu KkaTanasbl)».



INTaboparopHas paboTa «/13yyeHne epmMeHTaTUBHOMO pacLLensieHns nepokcuaa Bogoposa
B PACTUTENbHBIX M XUBOTHbIX KIETKaX».

ITabopaTopHas pabota «CpaBHeHME NPOLECCOB (DOTOCUHTE3A U XEMOCUHTE3AY.

ITabopaTopHas pabota «CpaBHeHME NPOLECCOB BPOXEHNS 1 AbIXaHNS».

Tema 7. HacnepctBeHHas uHopmMauus U peanusaums eé B KneTke

Peakuuy maTpuyHoro cuHtesa. [MpuHLMN KOMMMNEMEHTAPHOCTM B PeaKkuMsiXx MaTpUYHOro
CuHTe3a. Peanusauns HacnefcTBeHHOW WHopMaumn. [eHeTuyeckuid Ko, ero CBOWCTBa.
TpaHckpunums — MaTtpuyHbin cuHTe3s PHK. TlpuHUMnbI  TPaHCKPUNLMK:  KOMMIIEMEHTaPHOCTb,
aHTUNapannenbHoCTb, acUMMeTpUYHOCTb. CospegaHue mampuyHbix PHK 6 aykapuomuyeckol
knemke. Hekodupyrowue PHK.

TpaHcnauus v e€ atanbl. Yuyactue TpaHcnopTHeix PHK B GuocuHTese 6enka. Ycnosus
BuocuHTe3a benka. KoguposaHue amnHokucnot. Ponb pubocom B GrocuHTese Genka.

CospemeHHble npedcmasrieHus 0 cmpoeHuU 2eHog. OpraHu3aums reHoma y npokapuoT w
ayKapumoT. Perynauus akTUBHOCTW reHOB Y NpokapuoT. [munotesa onepoHa (. Xakob, XK. MaHo).
MonekynsipHble MexaHu3Mbl 3KChpeccuu 2eHog8 y aykapuom. Ponb XpomamuHa 6 peaynsuuu
pabomsi 2eHo8. Perynsaums 0OMeHHbIX NPOLLECCOB B KreTke. KNeToYHbI roMmeocTas.

Bupycbl — HekneTouHble (hOpMbl XWU3HWM W obnuraTHble napasutbl. CTPOEeHWe MpPOCThIX M
CMOXHbIX BUPYCOB, PETPOBUPYCOB, bakTepnodaros. KusHeHHbIU yukn [JHK-codepxauwiux supycos,
PHK-codepxawux gupycos, bakmepuogazos. ObpamHas mpaHcKpunuyus, pesepmasa,
UHmMezpasa.

BupycHble 3aboneBaHust Yenoseka, xmBoTHbIX, pactennid. CMAL, COVID-19, coumanbHble 1
MeauUMHCKue npobnemsl.

buouHgopmamuka: uHmeapayus u aHanu3s bonbwux maccusos («bigdata») cmpykmypHbIx
buonoauyeckux daHHbIX. HaHomexHonozuu 8 buonozuu u meduyuHe. poepammupyemsie hyHKUUU
benkos. Cnocobbl 0ocmasku niekapcme.

[emMoHcTpauum

MopTpeTbl: H. K. Konbuos, [. W. MBaHoBCKuiA.

Tabnuubl 1 cxembl: «brocnHTes benkay, «I'eHeTUdeckuin kogy, «Bupycely, «baktepuodarmy.

MpakTuyeckas pabota «CosaaHue Modenm Bupyca.

Tema 8. XKU3HEHHbIN LUK KNeTKu

KneTouHbI uukn, ero nepuogbl 1 perynaumus. MHtepdasa n mutos. OcobeHHOCTH NPOLLECCOB,
npoTekalowmx B  WHTepdase. [loarotoBka KNeTkM K geneHuo.  [pecuHTeTU4eckui
(NOCTMUTOTUYECKWA), CUHTETUYECKUA U MOCTCUHTETUYECKUA  (MPEMUTOTUYECKUIA)  NEpUoabI
nHTEPa3sbl.

MatpuuHblin cuHTe3 [HK — pennukaums. MpuHuunel pennukauuy JHK: komnnemeHTapHOCTb,
NOJSIYKOHCEPBATMBHbIA CUHTE3, aHTUnapannensHocTb. MexaHusm pennukauun OHK. Xpomocombl.
CTtpoeHne xpomocom. Teromepbl ¥ Tenlomepasa. XPOMOCOMHbI Habop KNeTku — KapuoTun.
OunnougHeln W raniougHbln - Habopbl  XPOMOCOM. [OMOSOTMYHbIE  XPOMOCOMbI.  [lonoBbie
XPOMOCOMbI.

[enexve knetkn — muto3. CTagum MMTO3a M NPOMCXOASALLME B HIUX NPOLECChl. TUMbl MUTO3a.
KapuokuHes n unToknHe3. bruonornyeckoe sHaveHe MnuTosa.

Perynsauus MUTOTUYECKOTO LuKna KneTku. MNporpammmpyemas KnetoyHas rubesnb — anonTos.

Kneto4yHoe $4p0, XPOMOCOMbI, (PYHKUMOHanbHas reHomuka. MexaHusmbl nponugepayuu,
OuchgpepeHyUpPosKU, cmapeHus u aubenu knemok. «Ljugbposas knemka» — bUOUHhOPMamuyeckue
Mo0ernu hyHKUUOHUPOBaHUS KITemKU.



[emoHcTpauum

Tabnuubl 1 cxembl: «XKW3HEHHBIA UMKN  KNeTkny, «Mutosy», «CTpoeHune XpoMOCOMY,
«Pennukauma OHK».

OBopyaoBaHue: CBETOBOM MUKPOCKON, MUKponpenapaTbl: «MUTO3 B KNeTKkax KOpeLLKa nykay.

ITabopartopHas paboTa «l/3y4eHne XpoMOCOM Ha roTOBbLIX MUKpOMpenapaTax».

ITabopatopHas pabota «HabniogeHne MuTO3a B KNETKaX KOHYMKA KOpelka Iyka (Ha
rOTOBbIX MUKpONpenapaTax)».

Tema 9. CTpoeHue 1 (pyHKLMKU OpraHU3mMoB

Buonornyeckoe  pasHoobpasue  opraHuamoB.  OOHOKNMETOYHbIE,  KOMOHWasnbHbIE,
MHOTOKNETOYHbIe OpraHnU3Mmbl.

OCOBEHHOCTI CTPOEHUS W KU3HEAEATENbHOCTU OOHOKIETOYHbIX OpraHM3MoB. baktepuu,
apxeu, OOHOKIETOYHble rpubbl, OQHOKNETOYHbIE BOZOPOCHW, Apyrne NpoTucTbl. KonoHuanbHble
OpraH13MbI.

B3anuMocBsA3b 4acTel MHOrOKMETOYHOTO OpraHu3Ma. TkaHu, opraHbl M CUCTEMbl OpraHoB.
OpraHuam Kak eguHoe Lenoe. omeocTas.

TkaHW pacTeHun. Tunbl pacTUTENbHBIX TKAHEN: obpa3oBaTeribHas, NOKPOBHAs, NPOBOASLLas,
OCHOBHas, MexaHuyeckas. OCOBEHHOCTN CTPOEHMS, (OYHKLUMIA U pacnonoXeHUs TKAHEN B OpraHax
PacTEHUN.

TKaHW XMBOTHbIX U YernoBeka. TWMbl XUBOTHbIX TKAHEW: dnuTeNManbHas, CoeauHUTENbHas,
MblleyHasi, HepBHas. OCOBGEHHOCTWM CTPOEHMS, (OYHKUMM M PACMOSIOKEHUS TKaHeW B OpraHax
XMBOTHbIX W YeSioBeKa.

OpraHbl. BereTaTuBHble W reHepaTMBHbIE OpraHbl pacTeHuit. OpraHbl U CUCTEMbI OpraHoB
XMBOTHbIX W YenioBeka. PyHKLMM OpraHoB W CUCTEM OPraHoB.

Onopa Tena opraHu3moB. Kapkac pacTeHwidl. CkeneTbl OQHOKIETOYHbIX ¥ MHOTOKMETOYHbIX
XMBOTHBbIX. HapyXHbIN 1 BHYTPEHHUN ckeneT. CTpoeHne v TUMbl COeaUHEHNS KOCTEN.

[1BKEHNE OpraHM3MOB. [IBUXXEHME OQHOKMETOYHbIX OPraHM3MOB: aMEBOUOHOE, XIryTUKOBOE,
PECHWYHoe. [IBWKEHME MHOTMOKIMETOYHbIX pPacTeHWid: TPOnu3Mbl UM HactTun.  [IBUXeHue
MHOTOKMETOYHbIX XXMBOTHbIX U YesioBeka: MbllleyHas cuctema. Pedonekc. CkeneTHble MbllLbl U UX
paborTa.

[vutaHue opraHu3moB. [lornolieHne BOAbI, YrIIEKUCIIOro rasa M MuHeparnbHbIX BeLlecTs
pacTeHnsaMu. [uTaHne XMBOTHbIX. BHYTPUNONOCTHOE W BHYTPUKIIETOYHOE MiLleBapeHue. MNutaHne
MO3BOHOYHbIX XMBOTHbIX. OTAenbl NULLEBApPUTENBHOrO TpakTa. [luiieBapuTeNbHble Xenesbl.
[vLeBapuTenbHas cucTema Yenoseka.

[bixaHne opraHuM3moB. [lbixaHue pacTeHwid. [bixaHue XuBOTHbIX. Auddysuns rasos yepes
NOBEPXHOCTb KreTkn. KoxHoe AblxaHwe. [bixaTenbHas MOBEpXHOCTb. XabepHoe U NEroyHoe
OblXaHue. [lbixaHne NO3BOHOYHbIX XMUBOTHBIX M YesioBeka. OBOMIOLMOHHOE YCIIOXKHEHUE CTPOEHUS
NErKM1X NO3BOHOYHBIX XUBOTHbIX. [blXxaTernbHasa cucrema venoseka. MexaHnam BEHTUNALMM NIETKNX
y NTUL, 1 MnekonuTatowmx. Perynaumsa abixaHus. [eixatensHole 00bEMBI.

TpaHcnopT BeLLeCTB y OpraHn3mMoB. TPaHCNOPTHbIE CUCTEMbI pacTeHWid. TpaHCMopT BeLLeCTB
Y XUBOTHbIX. KpoBeHOCHas cuctema 1 e€ opraHbl. KpoBeHOCHast cuctema no3BOHOYHbIX XXMBOTHBIX
n yenoseka. Cepaue, KPOBEHOCHbIE cocyabl U kpoBb. Kpyr KpoBoobpalleHns. OBOMKOLMOHHbIE
YCNOXHEHWUST CTPOEHUS KPOBEHOCHOW CUCTEMbl MO3BOHOYHLIX XWBOTHbIX. Pabota cepaua u eé
perynsaums.

BoigeneHne y opraHusmoB. BblgeneHwe y  pacteduin. BbigeneHue Yy KMBOTHBIX,
CokpatutenbHble Bakyonu. OpraHbl BblgeneHus. dunbtpaums, cekpeuns n obpaTHoe BcacbiBaHue
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Kak MeXaHu3Mbl paboTbl oOpraHoB BbiaeneHus. CBA3b MOMOCTM Teria C  KPOBEHOCHOW U
BblAENUTENbHON cucTeMamm. Bbigenerue y Mo3BOHOYHBIX XUBOTHbIX U YeroBeka. Nouku. CTpoeHune
1 yHKUMOHMPOBaHKE HedhpoHa. OBpas3oBaHMe MOYM y YenoBeka.

3awuta y opraHuMsMoB. 3alynTa y OOHOKNETOYHbIX opraHu3moB. Criopbl 6akTepuit U UUCTbI
NPOCTENLLMX. 3aLLnTa Yy MHOTOKNETOYHbIX pacTeHnid. Kytukyna. Cpefnctea naccMBHOM U XMMUYECKOW
3awwmTbl. GUTOHLMABI.

3alnTa y MHOTOKMETOUHbIX XMBOTHbIX. [OKPOBbI M MX MPOM3BOAHBIE. 3allWTa OpraHuM3ma ot
BonesHen. IMmyHHas cuctema Yenoseka. KneTouHbIn 1 rymoparibHbid UMMYHUTET. BpOXaEHHbIN 1
NPMOBPETEHHBLIN CNeUnMUYECKUA UMMYHNUTET. Teopust KroHanbHo-cenekTuaHoro ummyHuteTa (M.
Ipnmx, ®. M. bepHet, C. ToHerasa). BocnanuternbHble OTBETbI OpraHn3MoB. Pornb BPOXAEHHOTO
WMMYHUTETA B Pa3BUTUM CUCTEMHBIX 3aboneBaHui,

Pa3npaxuMocTb 1 perynaumsa y opraHnamoB. PasgpaXkuMoCTb Y OAHOKIETOYHbIX OpraHU3MOB.,
Takcucol. PasgpaxnMocTb 1 perynaumnsa y pacteHni. POCTOBbIe BELLECTBA U UX 3HAYEHNe.

HepsHas cuctema n pedpriekTopHas perynauus y XuBoTHbIX. HepBHasa cuctema u e€ oTaessl.
OBOJIOLMOHHOE YCNOXHEHNE CTPOEHUS HEPBHOM CUCTEMbI Y XMBOTHbIX. OTAesbl FONOBHOrO Mo3ra
NMO3BOHOYHbIX XMBOTHbIX. Pedhnekc 1 pedpnektopHas ayra. besycnoBHble 1 YCroBHbIE pednekcel.

[ymopanbHas perynsums M SHOOKPUHHAS CUCTeMa XWBOTHbIX W yenoseka. Kenesbl
9HOOKPVUHHOM CUCTEMbBI U UX TOPMOHbI. [lencTare ropMoHOB. B3aMMocBs3b HEPBHOM 1 SHOOKPUHHOM
cucteMm. ['vnotanamo-runodgusapHas cuctema.

NemoHcTpauum

MoptpeT: W. I1. Maenos.

Tabnmuubl n  cxembl: «OgHOKNETOYHbIE BOAOPOCHM», «MHOrOKNETOYHbIE  BOLOPOCHMNY,
«baktepuny, «lpocteniume», «OpraHbl LIBETKOBbIX pacTeHun», « CUCTEMbI OpraHOB MO3BOHOYHbIX
KMBOTHbIX», «BHYTpEHHee CTPOeHWe HacekoMbIX», «TKaHW pacTeHun», «KOpHeBble CUCTEMbIY,
«CtpoeHwe ctebnsy, «CTpoeHne NMCTOBOM NNACTUHKN», « TKAaHU XMBOTHBIX», «CKENeT YenoBekay,
«MvwesapuTenbHas cuctemar, «KpoBeHocHast cuctema», «[bixatenbHas cuctemar, «HepsHas
cuctema», «Koxa», «MbiweyHas cuctema», «BoblgenutenbHas cuctema», «IHAOKPUHHAS
cuctema», «CtpoeHne Mbiwupl», «AMMyHUTET», «KMweyHononoctHble», «Cxema nuTaHus
pacTeHnin», «KpoBEHOCHbIE CUCTEMbI MO3BOHOYHBIX KMBOTHBIX», «CTpoeHne ruapel», «CTpoeHue
nnaHapun», «BHYTpeHHee CTpoeHWe LOXOEBOro yepssi», «HepBHas cuctema pblb», «HepBHas
cucTema narywkuy, «HepeHasa cuctema npecMblkatowmxeay», «HepsHas cuctema ntuuy, «HepsHas
cucTema MiekonuTatoLwmxy», «HepBHas cuctema Yenosekay, «Pednekcy.

ObopynoBaHue: CBETOBOW MWKPOCKOM, MWKponpenapaTtbl OAHOKMNETOYHbIX OpraH1M3MOB,
MUKponpenapaTbl TKaHeW, PakoBWHbI MOJSISIIOCKOB, KOMMEKLUMM HACEKOMbIX, WIIIOKOXMX, XWBble
9K3eMNIApbl KOMHATHBIX pacTeHuit, repbapum pacTeHUn pasHbiX OTAENOB, BRaxHble npenapatbl
KMBOTHbIX, CKeNleTbl MO3BOHOYHbIX, KOMMEKUMM Becro3BOHOYHbLIX XMBOTHBIX, CKENET YenoBeka,
obopyaoBaHue Ans AEMOHCTPALMK NOYBEHHOrO M BO3AYLWIHOTO NMUTAHUS PacTeHWN, paclyenneHns
kpaxmana 1 6enkoB nog AencTemeM (hepMeHTOB, 000pyaOBaHWe AN AEMOHCTPaUMK OnbITOB MO
N3MEPEHMIO XN3HEHHON EMKOCTM NETKUX, MEXaHW3Ma [bIXaTenbHbIX ABUXEHWA, MOLENMN FONIOBHOIO
MO3ra pPasnuyHbIX XWUBOTHbIX.

ITaboparopHas paboTa «/3yyeHne TkaHen pacTeHUn.

ITaboparopHas paboTa «/3yyeHne TkaHen KMBOTHBIX.

IlabopatopHas pabota «/13y4eHne opraHoB LIBETKOBOTO PacTEHUsI».

Tema 10. PasmHOXeHKMe 1 pa3BUTHE OpraHU3MoB
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dopMbl pa3MHOXEHWS opraHu3moB: becrionoe (Bkntoyas BereTatuBHOE) M nonosoe. Bugbl
6ecnonoro pasMHOXeHKS: MOYKOBaHWe, cnopynaums, dparMeHTaums, KNoOHUPOBaHKE.

[Monosoe pa3MHoxeHwue. [Monosble KNeTKW, unu rameTol. Menos. Ctaguu meiosa. lNoBeaeHue
XPOMOCOM B Meno3e. KpoccuHrosep. bruonornyeckun cmbicn menosa 1 nonosoro npouecca. Meios
W €ro MeCTO B XXM3HEHHOM LVKIe OpraHU3MOB.

[MpensapoabiweBoe pa3sutue. [ameToreHes y X1BOTHbIX. [onosble xenessl. ObpasoBaHue 1
pa3BuTWe NONoBbLIX KNeTok. CrnepmatoreHes 1 ooreHe3. CTpOeHMe NooBbIX KNETOK.

OnnogoTBopeHne 1 3aMOpUOHanNbHOE pPasBUTUE XMBOTHbIX. Cnocobbl OMMOAOTBOPEHUS:
Hapy»XHOe, BHyTpeHHee. [apTeHoreHes.

WHouBMOyansHOe pasBuTME OPraHW3MOB (OHTOreHe3). OMOPUONOMUs — Hayka O pasBUTUM
opraHuamoB. MopghozeHes — 00Ha u3 anasHbIx npobrem ambpuonoauu. KoHuenyus Mopgho2eHos U
modenu mopghozeHesa. Ctaaun amMBpuoreHesa XMBOTHbLIX (HAa npumepe narywiku). OpobneHue.
Tunbl apobnenus. JemepmuHUposaHHoe U HedepMUHUposaHHoe OpobreHue. bnacmyna, munel
6nacmyn. OcobeHHOCTW ApobneHns MnekonuTalowmx. 3apofblleBble JUCTKM (racTpynsauus).
3aknagka OpraHoB M TKaHEW M3 3apOAblEBLIX NMCTKOB. B3anmHOe BrMsHME 4acTeil
pasBMBatoLLErocs 3apopla (dMBproHanbHas MHAYKUMS). 3aknagka nnaHa CTPOEHWUS XUBOTHOMO
Kak pesynbTaT Mepapxuyeckux B3auMOAEWNCTBMM reHoB. BrnusHue Ha ambpuoHarnbHoe pas3suThe
pasfnyHbIX PakTOPOB OKpYXatoLLen cpedbl.

PocT v passutie XMBOTHbIX. [ocTambpuoHanbHbIn nepuog. Mpsmoe 1 HenpsaMoe pasBuTHe.
PasButiie ¢ metamopdho3oM y Becrno3BOHOYHbIX WM MO3BOHOYHBIX KMBOTHbIX. buonornyeckoe
3HaYyeHMe MpPSMOro M HEMpsSIMOro pasBWUTUS, WX pacnpocTpaHeHue B npupode. Tunbl pocTa
KMBOTHbIX. PaKTOpbl perynauuy pocta XMBOTHbIX M yenoseka. Ctaguu nocTaMOpUOHanbLHOMO
PasBUTUS Y KMBOTHbIX M YerioBeka. [lepuodbl OHTOreHe3a uerioBeka. CTapeHue M CMepTb Kak
Buonornyeckme NpoLecesI.

PasmHOXeHWe n passute pacteHuid. [ameToduT 1 cnopodut. Menos B XM3HEHHOM LMKNe
pacTeHuin. ObpasoBaHue cnop B npouecce Menosa. ameToreHes y pacteHuin. OnnogoTBopeHue u
pasBUTWE pPacTUTENbHbIX OpraHn3mMoB. [IBOMHOE OMMOAOTBOPEHME Y LBETKOBLIX PaCTEHWN.
O6pa3oBaHue 1 pas3BUTE CEMEHN.

MexaHu3Mbl perynauum OHTOreHesa y pacTeHW 1 XMBOTHBIX.

NemoHcTpauum

MopTpetbl: C. . HaBawwH, X. LUnemaH.

Tabnuubl M cxembl: «BeretaTuBHOE pa3MHOXeEHWE», «Tunbl BECMONOro pPasMHOXEHUS»,
«PasMHOXeHWe xnammaoMoHaabl», «PasmMHOXeHWe 3BrneHbl», «Pa3MHoXeHne ruapbly, «Menosy,
«Xpomocombly, «ameToreHesy», «CTpoeHne snLekneTku u cnepmatosonga», « OCHOBHbIE CTaaum
OHTOreHe3ay, «[lpsMoe ¥ HenmpsMoe pas3BuTUe», «Pa3BuTME Malckoro Xykay», «Passutne
capaHuny, «Pa3suTie narywkuy, «[BoiHOe ONNOLOTBOPEHNE Y LBETKOBbIX pacTeHuity, «CTpoeHue
CEMSIH OAHOMOMbHbIX W ABYOOMbHbIX pPacTeHUM», «KUSHEHHBIM LMK MOPCKOW  KamnyCTbly,
«KM3HEHHBIN LMKN MXay, «KN3HEHHDI LMK NANOPOTHUKAY, «XKN3HEHHDIN LMK COCHbI».

ObopyaoBaHMe: CBETOBOM MUKPOCKOM, MMKporpenapatbl SMLEKNETOK M CnepmaTo30Maos,
Mogenb «Linkn passuTis NAryLwkuy.

llabopatopHas pabota «/3yyeHMe CTPOEHWS MOMOBLIX KNETOK Ha  rOTOBbLIX
MUKponpenaparax».

MpakTnyeckaas paboTta «BbisBNEHWE nNPU3HAKOB CXOACTBA 3apOAbILEN MO3BOHOYHbIX
KMBOTHBIXY.

INabopatopHas paboTta «CTpoeHne opraHoB PasMHOXEHWS BbICLUMX PACTEHUINY.
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Tema 11. 'eHeTHKa — HayKa O HacneACTBEHHOCTU M MU3MEHYMBOCTM OpraHU3MoB

WcTopusi cTaHOBNEHUS W pa3BUTUS FEHETUKM Kak Hayku. Pabotel . MeHgens, . e ®pusa, T,
MopraHa. Pomnb OTE€YeCTBEHHbIX Y4€HbIX B passuTun reHetukn. Pabotel H. K. Konbuosa, H. W.
Basunoea, A. H. benosepckoro, . [1. KapneueHko, 0. A. ®ununyenko, H. B. Tumodeesa-
Pecosckoro.

OCHOBHblE TEHEeTUYeCKkne MOHATUA U CUMBOSIbI. [OMOMOTMYHBIE XPOMOCOMbI, anmnesibHble
eHbl, anbTEepHaTVBHblE MNPU3HAKW, OOMWHAHTHLIA W PELECCUMBHbIN MPU3HAK, TOMO3MIoTa,
reTeposnroTa, uucTass nuHWS, rmbpuabl, reHotun, eHotun. OCHOBHble METOAbl TEHETUKM:
MMBPUAONOrNYECKUA, UMTOINOMMYECKNIA, MOSEKYNSAPHO-TEHETUYECKUN.

NemoHcTpauum

Moptpetbl: . MeHgenb, I. ge ®pus, T. Moprad, H. K. Konbuos, H. /. Basunos, A. H.
Benosepckun, I'. [1. KapneyeHko, t0. A. dununyerko, H. B. Tumotee-PecoBckuit.

Tabnuubl 1 cxembl: «MeTogbl reHeTUKN», « CXeMbl CKpELLMBaHMSY.

ITabopartopHas paboTa «[lpo3ocuna kak 0OBEKT FEHETUYECKIX UCCTed0BaHUM.

Tema 12. 3aKOHOMEpPHOCTN HacneaCTBEHHOCTH

MoHornbpugHoe ckpelymsarue. Mepsoblil 3akoH MeHaens — 3akoH eauHoobpasws rmbpuaos
nepBoro nokonexus. NpaBuno AOMUHMPOBAHMS. BTopoit 3akoH MeHaens — 3akoH pacluenneHus
Npu3HakoB. LinTonornyeckne 0CHOBbI MOHOrMBPUOHOIO CKpeLmMBaHnS. [MnoTesa YUCTOTbI ramer.

AHanuaupytolee ckpelmBaHue. [pOMEXYTOYHbIA XapakTep HacrnegosaHus. PaclyenneHue
NPW3HAKOB NPX HENOMHOM AOMUHUPOBAHMM.

OnrnbpuaHoe ckpelmsaHme. TpeTuin 3aKoH MeHaens — 3aKoH HE3aBUCUMOrO HacneaoBaHus
NpW3HakoB. LiuTonornyeckne 0CHOBbI AUrMOPUOHOIO CKPELLMBaHMS.

CuenneHHoe HacneposaHue npusHakoB. Pabotel T. MopraHa. CuenneHHoe HacrnegoBaHue
[eHOB, HapYLLUEHME CLeneHns Mexay reHamn. XpoOMOCOMHast TeOpUst HACNEACTBEHHOCTM.

[eHeTnka noma. XPOMOCOMHbIA MeXaHu3M onpefeneHns noma. AyToCOMbl U MOJOBbIE
XPOMOCOMbI. [OMOrameTHbIin U reTeporameTHbIN Non. ['eHeThYeckas CTPYKTypa NonoBbIX XPOMOCOM.
HacnenoBaHue Npu3HaKoB, CLENMEHHbIX C NOSIOM.

[eHOTUN Kak LUenocTHas cuctema. [1nemoTponuss — MHOXECTBEHHOE [EWUCTBUME reHa.
MHOXeCTBeHHbI  annenusMm. Bsaumogencteume HeannesnbHbIX reHOB. KOMNNEMEHTapHOCTb.
anucTas. Monumepusi.

[€HEeTUYECKMN KOHTPOMb  PasBUTUS  PACTEHWW, MKMBOTHbIX UM YenoBeka, a TaKke
(OM3NONOTMYECKUX MPOLLECCOB, MOBEAEHWUS M KOTHUTUBHbBIX (DYHKUMA. [€HeTUYecKne MexaHW3Mbl
CMMBUOreHe3a, MexaHu3Mbl B3aUMOAENCTBUS «XO3AWH — MapasuT» U «XO3dMH — MUKPOBUOMY.
[eHeTUYeCcKkne acnekTbl KOHTPONA U W3MEHEHMS HacneaCTBEHHOM MHGOpPMaLMW B MOKONEHUSAX
KIETOK M OpraHn3MOoB.

NemoHcTpauum

Moptpetbl: ['. MeHgenb, T. MopraH.

Tabnumupbl 1 cxembl: «[lepBbin M BTOpoM 3akoHbl MeHaens», «TpeTuin 3akoH MeHgens»,
«AHanusmpyrowee ckpelimBaHuey», «HenonHoe AoMUHMpOBaHWe», «CLenneHHoe HacneaoBaHue
NpW3HakoB Y Apo3ounbly, «FeHeTuka nonay, «Kapuotun venosekay, «Kapuotun apo3oqusibly,
«Kapuotun ntuupl», « MHOXECTBEHHBIN annenuamy, «BsamMmoaencTane reHoBy.

ObopynoBaHue: Modenb A8 OEeMOHCTpauuMu 3aKOHOB eanHoobpasus rvbpuaos nepsoro
NOKONMEHUS W pacLuennieHnss NpU3HaKoB, MOAeNb [Ans [AEMOHCTPaUMM 3akoHa HEe3aBMCKUMOrO
HacnefoBaHUsA NPU3HaAKoB, MOZENb ANA AEMOHCTPALMW CLENSIEHHOro HacnegoBaHWs MnpusHakos,
CBETOBOW MUKPOCKON, MUKponpenapart: «[posodunay.
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MpakTtnuyeckas pabota «lM3yyeHne pesynbTaTOB MOHOMMOPUAHOMO  CKpeLMBaHUA Y
AP030nITbIY.

Mpaktnuyeckaas pabota «MM3yyeHne pesynbTaTtoB AUMMOPUOHOTO  CKpeLMBaHMS Y
AP030UITbIY.

Tema 13. 3aKOHOMEPHOCTN U3MEHYMBOCTH

B3aumopencTeme reHotMna M cpegbl npu  PopMuMpoBaHUM  dheHoTuna. 3meH4MBOCTb
Npn3HakoB. KayeCTBEHHbIE U KONWUYECTBEHHbIE NPU3HAKWN. Buabl M3MEHUMBOCTU: HEHaCNeLCTBEHHas
W HacneaCcTBEHHas.

MoaugukaumoHHas 13mMeH4YMBOCTb. Ponb cpefbl B (POPMUPOBAHMM  MOSMEUKALMOHHOMN
W3MEHYMBOCTU. Hopma peakuuy npusHaka. BapualMOHHbI psig v BapuauuoHHas Kpueas (B.
WoraHHceH). CBoicTBa MOANKDUKALIMOHHON N3MEHUMBOCTH.

[eHOTUNMYeCcKass  M3MeHUMBOCTb. CBOMCTBA  EHOTUMUYECKOW  WM3MEHYMBOCTW.  Buapl
reHOTUMUYECKON M3MEHUMBOCTU: KOMBUHATUBHAS, MyTaLMOHHaS.

KombuHaTBHas u3amMeH4nBOCTb. Menos ¥ nonoBol npouecc — OCHOBA KOMOMHATMBHOA
N3MEHYMBOCTU. Ponb KOMOUHATMBHOM U3MEHUYMBOCTU B CO3AAHWUM FEHETUYECKOTO pa3Hoobpasus B
npegenax o4Horo Buaa.

MyTauMoHHas WM3MEHYMBOCTb. Buabl MyTauwii: TeHHble, XPOMOCOMHbIE, TEHOMHbIE,
CnoHTaHHble W WMHOYUMPOBAHHblE MyTauuW. fOepHble W UMTONNasMaTyeckue  MyTauuu.
ComaTtunyeckue v nonosble MyTauuu. MpuymHbI BO3HUKHOBEHWS MyTaumMn. MyTareHbl 1 UX BRMSIHWE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTW MyTaUMOHHOTO npouecca. 3akoH FOMOMOMMYECKUX PSOOB B
HacneacTBeHHoI nameHunBocTn (H.W. Basunos). BHesipepHast M3MEHYNBOCTb W HACNeACTBEHHOCTD.

OnueeHemuKka U 3NU2EHOMUKa, POfib 3NU2EHemuYeckux (hakmopos 6 HacredosaHuu U
U3MEHYU8OCMU (heHOMUNUYECKUX NPU3HAK08 Y Op2aHU3MO8.

NemoHcTpauum

Moptpetbl: . ae ®pus, B. NoranHceH, H. W. Basunos.

Tabnuubl W cxembl:  «Bugbl u3MeHumMBOCTMY», «MoanduKaUMOHHAs W3MEHYMBOCTLY,
«KombnHaTBHast n3mMeHuMBOCTbY, «Meno3y», «OnnogoTBopeHuey, «leHeTuyeckne 3abonesaHns
YesioBeka», «Buapbl myTaumny.

ObopynoBaHue: wuBble W repbapHble 9K3EMNNAPbl KOMHATHbIX PACTEHUM, PUCYHKM
(dboTorpachnm) XMBOTHBIX C Pa3UYHBIMU BULAMM U3MEHUMBOCTMU.

lNTabopatopHas  pabota  «MccregoBaHMe — 3aKOHOMEPHOCTEA  MOAUMMKALMOHHOM
W3MeHYMBOCTY. [10CTPOEHME Bap1aLMOHHOTO psfa v BapuaLOHHOW KPpUBOWY.

MpakTnyeckaa padbota «MyTauum y Apo3odusbl (Ha roTOBbIX MUKpONpenapaTax).

Tema 14. l'eHeTHKa YenoBeka

KapuoTun yenoseka. MexayHapogHas nporpamMma uccnefosaHus reHoma vernoseka. Metogpb!
N3YYEHUS]  TEHETUKW  YenoBeka:  reHeanorMyeckut,  GMM3HELOBbIM,  LIMTOrEHETUYECKNA,
NonynAUMOHHO-CTAaTUCTUYECKU,  MONEKYNApHO-reHeTudeckuit.  CoBpeMeHHoe — onpefeneHue
reHoTMna: NofHOreHOMHOE CEeKBEHWPOBaHWE, reHOTUNMPOBaHKE, B TOM 4ucne ¢ nomotybto MLIP-
aHanusa. HacnepcTeeHHble 3aboneBaHus Yyenoseka. [eHHble M XpOMOCOMHbIE B0Me3HN YenoBeka.
bonesHn ¢ HacneaCTBEHHOW NPeapacnofiOKEHHOCTbH. 3HAaYeHe MEANUMHCKOW TeHEeTUKU B
NPefoTBpaLLEH U NEeYeHUN TeHeTudeckux 3abonesaHuit YenoBeka. MeauKo-reHeTMYecKoe
KOHCYnbTUpoBaHue. CTBOMOBblE KNeTku. [MOHATME «reHeTUdeckoro rpysay. JTUYeckue acrnekTbl
nceneaoBaHnid B 06nacT peakTMpoBaHWS reHoMa M CTBOSIOBLIX KITETOK.
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['eHeTuYeckne (aKTopbl MOBbILEHHON YYBCTBUTENbHOCTU YeroBeka K (ouanyeckomy W
XMMUYECKOMY 3arpsisHEHNIO OKpYXatoLLlen cpeabl. [eHeTuYeckast npeapacnonoXeHHOCTb YenoBeka
K NaTonorusim.

[emoHcTpauum

Tabnuubl M cxembl: «Kapuotun uenoseka», «MeTogbl M3y4eHUs! TEHETUKM 4enoBekay,
«l'eHeTnyeckue 3ab0neBaHNS YenoBekay.

MpakTuyeckan pabota «CocraBneHne 1 aHann3 poAOCIOBHOMY.

Tema 15. Cenekuusa opraHusmoB

[omecTukaums 1 cenekuusi. 3apoxaeHue cenekumy u aomectukauun. Yuyenue H. U,
BaBunoBa o LleHTpax npoucxoxaeHns 1 MHOroobpasns KynbTypHbIX pacTeHun. Ponb cenekumn B
CO3[aHuM COPTOB pacTeHWil U nopod xuBOTHbIX. CopT, nopoda, WTamMm. 3akoH rOMOSOrUYECKUX
PAOOB B HacneacTBeHHoW uameHunBocT H. . BaBunosa, ero 3HaveHue Ansi CenexkUMOHHOW
paboTbl.

MeTogbl CenekuMoHHOM paboTbl. McKycCTBEHHbIA OTOOP: MaccoBbli U MHAMBUAYANbHbIN.
OTanbl  KOMOWHAUMOHHOM cenekumn. McnbitaHue npoussoautenei no notomctsy. OTtbop no
FeHOTMMY C MOMOLLBK OLEHKM (PeHOTMNa NOTOMCTBA WM OTOOP MO FEHOTUMY C MOMOLLbI aHanusa
OHK.

CKyCCTBEHHBIN MyTareHe3 kak MeToq CenekuMoHHON paboTbl. PaanaunoHHbIN U XMMUYECKUIA
MyTareHe3 Kak UCTOYHWK MyTaLun Y KynbTYpHbIX (hOPM OpraHuM3MoB. VICnonb3oBaHUe reHOMHOro
pefakTMpoBaHWS U MeToaoB pekombuHaHTHblx [HK ans nonyyeHuss uexogHoro matepuana ans
cenekumm.

MonyyeHne  nonunnoupoB.  BHyTpuBmpoBas  rubpuomsaumsi.  bBrmskopoacTBeHHoe
CKpeLLmBaHue, unu UHepUanHr. HepoacTBEHHOE CKpeLLmBaHue, unu aytopuanHr. F'eteposnc u ero
npuumHbl. Mcnonb3oBaHue reteposuca B cenekumn. OtganénHas rbpuamsaums. lNpeogoneHue
Becnnogms MeXBMAOBbLIX rMOPUAOB. [OCTMXEHWUS CeneKkUMM PacTeHWUN W XKMBOTHbIX. «3enéHasi
pesonyus».

CoxpaHeHu1e 1 n3y4yeHne reHeTUYeCKUX PecypcoB KynbTYPHbIX PACTEHUN U UX OUKUX pOauYen
ONS CO3AaHMs HOBbIX COPTOB U rMOPMA0B CENbCKOXO3AMCTBEHHBIX KYMNbTYpP. M3yyeHue, CoXxpaHeHuUe
U ynpasieHue 2eHemu4yeCKUMU pecypcamu CerlbCKOX035UCMBEHHbIX U NPOMbICIIOBbIX XUBOMHbIX 8
uensax ynyyweHus cyuwecmeyrouux u co30aHus HogbIX hopod, JIUHUU U KPoccos, 8 MOM Yucre ¢
NPUMEHEHUEM  COBPEMEHHbIX Memo008 Hay4HbIX uccriedosaHuli, nepedosbix udell U
nepcneKMuUBHbIX MexHomo2ud.

NemoHcTpauum

Moptpetbl: H. W. Basunos, W. B. Muuypux, . [1. KapneyeHko, M. T1. JlykbsiHeHko, B. J1.
Acrtaypos, H. bopnoyr, [I. K. benses.

Tabnuupbl 1 cxembl: «LIeHTpbl NPOMCXOXOEHUS W MHOrO0BPasns KynmbTypHbIX PaCTEHUY,
«3aKOH TOMOMOMMYECKUX PSOOB B HACNEACTBEHHOM W3MEHYMBOCTM», «MeToabl Ccenekummy,
«OTaanéxHas mbpuamsauusy, «<MytareHesy.

INTabopatopHas pabota «lM3yyeHne COPTOB KyNbTYpHbIX PaCTEHWA W MOPOL AOMALUHMX
XXMBOTHBIX».

IlabopatopHas pabota «/13y4eHne METOLOB CENEKLMM PACTEHUIY.

MpakTnyeckas padota «[puBKBKa pacTeHUIY.

Akckypenss «OCHOBHble METOAbl M AOCTUMXKEHWUS CEneKUuMM PacTEHMA M XKUBOTHbIX (Ha
CENEKLMOHHYI0 CTaHUMIO, MIEMEHHYI0 (hepMy, COPTOMCMbITATENbHbIN Y4acToK, B TEnINYHOe
X0351CTBO, B N1abOPaTOPMIO arpOyHUBEPCUTETA UMM HAY4YHOTO LIEHTPa)».
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Tema 16. BnoTtexHonorus u cuHTeTUYECKan Guonorus

OBbekTbl, MCMoMb3yeMble B OWOTEXHOMOTMM, — KNEeTOYHble W TKaHeBble KyNbTypbl,
MUKPOOPraHu3mbl, X XapakTepuctuka. TpaauumoHHas buotexHonorms: xneboneyeHune, nonyyeHue
KACNOMOMOYHbIX ~ NPOAYKTOB,  BuHoZenue.  Mukpobuonormyeckun  cuHte3.  OBbekThl
MUKPOBMONOrMYeckux TeXHoNormi. MponssoacTeo Henka, aMMHOKUCIIOT U BUTAMUHOB.

Co3sgaHue TEXHOMOrUA M MHCTPYMEHTOB LiefleHanpaBIieHHOrO U3MEHEHNS U KOHCTPYMPOBaHUS
FEHOMOB C LIEMNbIO MOMYYEHUS OPraHN3MOB U UX KOMMOHEHTOB, COAEPKALLMX He BCTpevatoLmecs B
npupoge GUoCUHTETUYECKME NYTL.

KnetoyHas uHxeHepus. MeToabl KynbTypbl KMETOK WM TKaHEW PaCTEHWA W XXMBOTHBIX.
Kpnobankn. Comatuyeckas rubpuamsaums m comatuyeckuin ambpuoreHes. Kcnonb3oBaHue
rannougoB B Cenekumm pacTeHuin. [losydeHue MOHOKIIOHalbHbIX aHmumers. Mcnornb3ogaHue
MOHOKITOHarbHbIX U NOMUKIOHaNbHbIX aHmumen 8 mMeduyuHe. VICKyCCTBEHHOE OMIOAOTBOPEHME.
PEKOHCTPYKUMS SALEKNETOK U KIOHUPOBaHWE XMBOTHbIX. MeTofd TpaHCnnaHTauuy Sgep KneTok.
TexHonoauu  0300POBNEHUS,  KYNIbMUBUPOBaHUSI U MUKDOK/IOHANIbHO20 — PasMHOXEHUS
CEITbCKOX035UCMBEHHbIX KYIbmyp.

XPOMOCOMHast ¥ reHHas WHxXeHepus. VICKYCCTBEHHbIN CMHTE3 TeHa W KOHCTPYWMpOBaHWe
pekombuHaHTHbIX [HK. CosdaHue mpaHC2eHHbIX Op2aHu3mMos. [OCTMXEHUS U NEepCrneKTUBLI
XPOMOCOMHOW W TEHHO MHXEHEePU. DKONOTUYECKIE W STUYECKME NPOBNEMbI FEHHON NHXEHEPUMN.

MeauumHckne 6uoTexHonoruu. loctreHomHast uudposas MeauumHa. [NLP-guarHocTuka.
MeTabonOMHbIN aHanu3, reHOLEHTPUYECKM aHann3 npoTeoMa YenoBeka Ans OLEHKU COCTOSHMS
ero 340poBbs. Mcnonb3oBaHWe CTBOMOBLIX KNETOK. TapreTHas Tepanusa paka. 3D-OumonHxeHepus
Ons pa3paboTkn yHAaMEeHTaNbHbIX OCHOB MEAWLMHCKAX TEXHOMOMMIK, CO34aHMs KOMMIIEKCHBIX
TKAHE! COYEeTaHWEM TEXHOMOrMin TPEXMEPHOTO BUOMPUHTUHIA W ckaddponauHra And peLleHus
3aa4 NepcoHann3MpOBaHHON MEeANLMHBI.

CosgaHne BEKTOPHbIX BaKUMH C Lenbtd 0becnevyeHnss KOMOMHMPOBAHHOW 3alWTbl OT
Bo36yautenein OPBW, yctaHoBneHWe MONeKynsipHbIX MexaHu3MOB (YyHKUMOHMpoBaHus PHK-
COAEpXaLL/X BUPYCOB, Bbi3blBatOLLMX 0COB0 onacHble 3aboneBaHns YenoBeka v XXMBOTHbIX.

[emMoHcTpauum

Tabnuupbl 1 cxembl: «/cnonb3oBaHne MUKPOOPraH3MOB B NPOMBbILLTIEHHOM NPOU3BOACTBEY,
«KneTtoyHas nHxeHepusy, «FeHHas UHXEHepusy.

ITabopartopHas paboTa «/3yyeHne 06bEKTOB BUOTEXHOMOMNY.

MpakTuyeckas padota «[lonyyeHne MONOYHOKUCTIBIX MPOAYKTOBY.

JKCKypeua «BUOTEXHONMOTUA — BaxHeWLWas Npou3BOAMTENbHAS Cuna COBPEMEHHOCTU (Ha
BuoTeXHONOMMYeckoe NPOM3BOACTBO)».
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11 KNACC

Tema 1. 3apoxaeHue 1 pa3BuTie 3BONMIOLMOHHbIX NpeacTaBneHni B buonoruu

JBontoumnoHHas Teopust Y. [apsuHa. lNpeanochinky BO3HUKHOBEHUS AapBUHU3MA. XKU3Hb U
Hay4Has gesTensHocTb Y. [lapsuHa.

[BuxyLme cunbl 3BonoUmm Bruaos no Y. [JapBuHy (BbICOKAs MHTEHCMBHOCTb Pa3MHOXEHMS
OpraHu3MoB, HacnencTBeHHas W3MEHYMBOCTb, 6opbba 3a CyllecTBOBaHME, E€CTECTBEHHLIN W
WCKYCCTBEHHbI 0TOOP).

OdopmneHne cuHTeTudeckon Teopun asontouun (CT3). HentpanbHas Teopust SBOMOLMN,
CoBpeMeHHast 9BOMIOLMOHHAA OMonorus. 3HavyeHne 3SBOSIOLMOHHON Teopuu B (HOPMMPOBaHWM
€CTECTBEHHO-HaY4YHOW KapTUHbI MUpa.

[emoHcTpauumm

MoptpeTbl: Apuctotens, K. Jlnnnen, XK. b. Nlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y. [JapsuH,
C. C. Yetsepukos, W. W. LmanbrayseH, [x. XongenH, [. K. benses.

Tabnuupl 1 cxembl: «Cuctema xuson npupogbl (no K. JIuHHer)», «JlecTHULa XuBbIX CyLLeCTB
(no Jlamapky)», «MexaHusm OPMUPOBAHMA MPUCMIOCOONEHUA Y PacTEHUn W XMBOTHBLIX (MO
Namapky)», «Kaprta-cxema Mapwpyta nytewectsus Y. [apsuHa», «Haxogku Y. [apsuHa,
«PopMmbl Bopbbbl 3a cyliectBoBaHue», «llopoabl ronybeiy, «MHoroobpasne KynbTypHbIX ¢hopm
kanycTtbl», «[lopogbl AOMalHMX XMBOTHbIX», «Cxema o06pa3oBaHMs HOBbIX BMAOB (Mo M.
OapeuHy)», «Cxema COOTHOLIEHWUS [BWXYLMX cui 3Bonoumn», «OCHOBHbIE  MOSTOXKEHMUS
CUMHTETUYECKON TEOPUMN IBOSTHOLMNY.

Tema 2. Mukpoasoniouus u eé pesynbTrarthl

[Monynauma Kak anemMeHTapHas eauHuua asomouun. CoBpeMeHHble MeTodbl OLEHKM
reHeTU4eckoro pasHoobpasns U CTPYKTypbl Nonynsuui. MameHeHne reHooHaa nonynsauun Kak
9NEMEHTapHOE 3BOSIOLMOHHOE SBMEHME. 3aKOH reHeTM4eckoro paeHoeecust [x. Xapaw, B.
BaitHbepra.

OneMeHTapHble  (hakTopbl  (ABMXYyLWME CWMbl)  3BOMKOUMK.  MyTaumoHHbIA  mpoLecc.
KombuHaTvBHas M3MeHUMBOCTb. [pend reHoB — CryvaiHble HeHanpaBneHHblEe M3MEHEHMS YacToT
annenen B nonynauuax. ekt ocHoBaTens. Agpgekm bymbinoyH020 20psbiwika. CHUXeHue
2eHemu4yecKo20 pa3Hoobpasus: npuyuHsi u credcmeus. [possneHue aghgpekma dpelicha eeHos 8
bonbwux U Manbix nonynayusx. Murpauun.  M3onsums  nonynauuii: - reorpadmyeckas
(NpocTpaHCcTBEHHas), bronornyeckas (penpoaykT1BHas).

EcTtecTBeHHbI 0TOOP — HanpaBnswwWwmMA akTop 3BonoLMM. PopMbl eCTECTBEHHOMO 0THOpa:
OBWXYLMIA, CTaBUNU3NPYIOLLWIA, paspbiBatowuin (an3pynTuBHbIA). Monosoi oTbop. Bo3HMKHOBEHME
W 3BOSTIOLMSA COLMAsbHOTO NOBeLEHUS XUBOTHBIX.

MpucnocobrneHHOCTb  OpraHW3MOB  Kak  pesynbTaT  MUKPOIBOMKOLMM.  BO3HMKHOBEHWE
npucnocobnexnin y opraHnamoB. ApomMopdo3bl 1 nanoagantaumn. MNpumepbl NpucnocobneHnn y
OpraHu3MoB:  Mopdhornornyeckue,  uaMonormyeckne,  OUOXMMUYECKME,  MOBEAEHYECKME.
OTHOCUTENBHOCTL MPUCTIOCOBNEHHOCTH OPraHN3MOB.

Bug, ero kputepum u CTpykTypa. BugoobpasoBaHue Kak pesynbTaT MWUKPOIBOMIOLMM,
Wsonaums — kntoyeBon paktop BuaoobpasoBaHus. [lytv u cnocobbl  BUO00Opa3oBaHUs:
annonatpuyeckoe  (reorpadmyeckoe),  CUMNATPUYECKOE  (IKOMOrMYECKoe),  «MIHOBEHHOE)
(nonunnonausaums, rmbpuansaums). JnmTenbHOCTb 9BOMIOLMOHHBIX NPOLECCOoB.

MexaHu3mbl (hopMUPOBaHNS BUONOTMYECKOrO pasHoobpasus.
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Ponb  3BontouWMOHHOW  Ouonorvn B paspaboTke  HayyHbIX METOLOB  COXPaHeHus
BuopasHoobpasnd. MuKPO3IBOMIOLMA U KOIBOMIOUMA MapasutoB W WX Xo3sieB. MexaHu3mbl
(HOPMUPOBAHUS YCTONYMBOCTM K aHTUBMOTMKaM M cnocobbl 6opbbbl € He.

[emoHcTpauum

Moptpetsl: C. C. YeTtBepukos, 3. Maip.

Tabnuubl 1 cxembl: «MyTauMOHHas WM3MEHYMBOCTbY, «[lonynsUMOHHAs CTPYKTypa Buaay,
«Cxema nposiBrneHus 3akoHa Xapan-BanHbepray, «[ABUXYLIME CUMbl SBOMIOLIMMY, «DKOMOTMYecKas
N30AUMS MONYNALMIA CeBaHCKoW chopenmy, «eorpadmyeckas U3onauns IMCTBEHHMLbI CUBUPCKON
W NIUCTBEHHULbI Jaypckoiy, «IMONynAaUMOHHbIE BOMHbI YUCIIEHHOCTU XMLLHWKOB U XepTBy, «Cxema
LENCTBUS eCTecTBEeHHOro oTbopay, «®Popmbl Bopbbbl 3a cyllecTBoBaHMEY, «HOYCTpPUAnbHbIN
MenaHmamy»,  «KuBble  uUckonaemble»,  «[1OKPOBUTENIbCTBEHHAs  OKpacka  XXMBOTHbIXY,
«MpegynpexgatoLias okpacka XMBOTHbIX», «Puanonorndeckue agantauumy, «MpucnocobneHHocTb
OpraHu3MoB 1 €€ OTHOCUTENbHOCTbY, «Kputepun Buaay, «Buabl-aBoitHMKKMY, «CTpyKTypa BUaa B
npupoae», «Cnocobbl BMaoobpasosaHusy, «leorpaduyeckoe BuaooobpasoBaHMe TPEX BMAOB
naHablweny, «3JKonornyeckoe BuAoobpasoBaHWe BWOOB CWHWLY», «[lonunnouabl pacTeHumny,
«KanycTHo-pefeyHbIn rmopuay.

ObopynoBaHue: repbapuy pacTeHW, KOMMEKLUMM HacekoMblX, Yyyerna nTuy W 3Bepen C
npuMepaMy  pas3nnyHbIX NPUCNOCODNEeHn, Yyyena nTWL U 3Beper pasHbIX BWUOOB, repbapum
pacTeHuin 6rn3knx BOOB, 0Bpa3oBaBLLMXCS pasnnyHbIMK crocobamu.

ITabopatopHas paboTa «BbisBreH1e n3mMeH4MBOCT y 0cobel 04HOMO BUAaay.

lNlabopatopHas pabota «[lpucnocobneHnss OpraHM3MOB U UX  OTHOCUTESbHas
Lien1ecoobpasHoCTbY.

IlabopatopHas pabota «CpaBHeHWe BUAOB M0 MOPONOrMYECKOMY KPUTEPUIOD.

Tema 3. Makpoasontouus U e€ pesynbTarhbl

MeToabl M3yvyeHns MakpoaBoNLMK. [laneoHToNorMyeckne MeTodbl U3yYeHUS 3SBOMIOLMN,
[MepexoaHble hopMbl 1 UOreHeTUYECKMe psiabl OpraHn3MOoB.

Buoreorpadguyeckne meToabl n3ydeHus asontounn. CpaBHeHMe (hnopbl U hayHbl MaTepyKoB
1 0CcTpOBOB. buoreorpaduyeckne obnactu 3emnu. Buabl-aHaAEMUKM 1 PENUKTLI.

OMOpUONOrMYeckne M CpaBHUTENbHO-MOPIONOrMYeckne MEeTOAbl U3YYEHUS  3BOMOLMN.
[eHeTWYeCKMe MeXaHW3Mbl 3BOMIOLMW OHTOreHe3a W MOSABMEHUS 3BOMIOLMOHHBIX HOBLUECTB.
[OMOMIOTMYHbIE M a@HanornyHble opraHbl. PyauMeHTapHble opraHbl U ataBu3mbl. MonekynspHo-
reHeTnyeckne, BoxMmmyeckme N MaTemaTuyeckne MeTodbl U3yYeHUs 3BONHOUMA. [OMONOMUYHbIE
reHbl. CoBpeMeHHble METOAbI MOCTPOEHUS PUTOTEHETUYECKUX AePEBLEB.

XPOMOCOMHbIE MyTaLuu1 1 3BOMNOLNS TEHOMOB.

ObLwime 3aKOHOMEPHOCTM (MpaBwiia) aBonouun. [puHyuN cMeHbl (yHKyud. HeobpaTuMocTb
aBonoumun. AgantueHas paguaumns. HepaBHOMEPHOCTbL TEMMOB 3BOSTOLMN.

NemoHcTpauum

Moptpetbl: K. M. bap, A. O. Kosanesckuin, ®. Mionnep, 3. ['ekkesb.

Tabnuubl 1 cxembl: «PunoreHeTUYeCKU psg nowaguny», «ApxeonTepukey, «3Bepo3ybble
awepsly, «Cterouedanst», «PuHMoUTbIY, «CeMeHHble ManopoTHUKMY, «buoreorpadmyeckue
30Hbl 3emnuy, «[pend KOHTUHEHTOBY, «PenukTbly, «HavanbHble cTaguM 3MOPUOHANBLHOro
PasBUTUS MO3BOHOYHBIX XMBOTHBIX», «[OMOMOMMYHbIE W aHamorMyHble opraHbl», «PyaUMEHTbI»,
«ATaBM3MbI», «XPOMOCOMHble Habopbl YenoBeka W LWMMNaH3e», «[NaBHble HanmpaBieHUs
aBontoummy, «O6LLEe 3aKOHOMEPHOCT 3BOSTOLMNY.
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ObopynoBaHue: konnekuum, repbapum, My UCKOMaeMblX OCTATKOB OPraHWU3MOB, MYIISHKU
FOMOJTIOTNMYHbIX, aHANOMYHbIX, PyAUMEHTaPHbLIX OpPraHOB W aTaBU3MOB, KOSNEKLMM HAaCEKOMBIX.

Tema 4. MpoucxoxaeHune n pasBuTUE XU3HU Ha 3emne

Hayy4Hble runoTtesbl NPOUCXOXAEHNS XM3HU Ha 3emrie. AbuoreHes 1 naHcnepmus. [loHayyHble
NPeacTaBneHns O 3apOXAeHUN XU3HU (KpeaunoHnam). [Mnotesa MOCTOSHHOMO Camo3apOXaeHUs
XM3HU 1 e€ onposepxeHue onbiTamn @. Peaw, J1. CnannaHuanu, J1. MNactepa. lNpoucxoxaeHue
KM3HM 1 acTpobuonorus.

OCHOBHble aTarbl HeopraHWYeckon 9BontouMK. [naHeTapHas (reonornyeckasi) 3BOSOLWMS.
Xummndeckas aBontoLmst. ABUOreHHbIN CUHTE3 OpPraHUYECKUX BELLECTB 13 HeopraHuyeckux. OnbiT C.
Munnepa u I. lOpu. ObpasosaHne nonuMmepoB M3 MoHoMepoB. KoauepsaTHas runotesa A. W.
OnapuHa, rMnoTesa nepsuyHoro GynboHa [hx. XongenHa, reHetnyeckas runotesa . Ménnepa.
Pnbosumbl (T. Yek) u runotesa «mupa PHK» VY. TmnGepta. PopmupoBaHue membpaH u
BO3HWKHOBEHWE NPOTOKIIETKM.

Wctopust 3emnn u  meToabl €€ un3yyeHus. Mckonaemble OpraHWYeckMe OCTaTKu.
[eoxpoHonorus ©n  e€  Mmetogbl.  OTHocuTENbHAas W abCoMTHas  reoxpoHomnorus.
['eoxpoHonoruyeckas Lwkasna: 90Hbl, 3pbl, NEPUOAbI, SMOXU.

HavanbHble aTanbl opraHuyeckon asontouun. [losiBneHMe W 3BOMIOUMS NEPBbLIX KIETOK.
JBonoumns  Metabonuama. BosHukHOBeHME nepBblX 3kocucTeM. COBpeMEHHble MWKPOBHbIe
BuonnéHku Kak aHanor nepBbix Ha 3emse coobuecTs. CTpomaTonuTbl. MpokapuoThl U 3yKaproTbI.

[poucxoxaeHne aykapuoT (cumbuoreHes). OBOMIOLMOHHOE MPOUCXOXAEHWE BUPYCOB.
[poncxoxaeHne MHOrOKNETOYHbIX OpraH3MOB. BO3HUKHOBEHWE OCHOBHbIX rPYMM MHOTOKIETOYHbIX
OpraH13moB.

OCHOBHbIE 3Tarbl 3BOMIOLMM BbICLUMX pacTeHun. OCHOBHblE apoMOpO3bl pacTeHnin. Boixog
pacTeHnid Ha cywy. [losiBneHne CrnopoBbiX pacTeHUn W 3aBoeBaHWe uMK Cylun. CeMeHHble
pacTteHuns. [poncxoxaeHne LBETKOBbIX PACTEHUMN.

OCHOBHble 3Tanbl 3BOMKLUWN XMBOTHOO Mupa. OCHOBHble apoMOpPdO3bl XMBOTHBIX,
BeHackas dayHa. KemGpuickuii B3pbIB — MOSIBIIEHME COBPEMEHHBIX TMMOB. [lepBble XOpPA0BblE
KMBOTHble. Xu3Hb B BOAE. OBOMIOUMSA MO3BOHOYHbIX. [MpoucxoxaeHne amcmbun n penTunum.
[poucxoxneHne Mmnekonutalowmx u ntud. [MpuHUMn  KnoyveBoro apomopdosa. OcBoeHue
6eCcrno3BOHOYHBIMW 11 MO3BOHOYHBIMY XXMBOTHBIMY CYLLIW.

Pa3BuTie Xu3Hu Ha 3emne no apam W nepuogam: apxemn, NpoTepo3oi, Naneos3oin, Me3o3oN,
kanHO30W. OBLas xapakTepucTuka Knumata u reoriornyeckux npoueccos. llosiBneHne u pacuseT
XapaKTepHbIX OpraHWM3MoB. Yrneobpas3oBaHue: €ero YCroBUsS W BIMSHWE Ha ra3oBbli COCTaB
aTMocdgepb!.

MaccoBble BbIMUpaHUS — 9KOMOTMYEecke KpU3MCbl Npownoro. [puymHbl M CneacTsns
MaccoBbIX BbiMUpaHuin. COBPEMEHHbIN 3KOMOrnyeckuin Kpusuc, ero ocobeHHocTn. [lpobrema
CoXpaHeHust bruopasHoobpasus Ha 3emne.

CoBpeMeHHast cuctemMa opraHuyeckoro mupa. [puHUMnbl Knaccudgukaumm opraH1M3MOB.
OCHOBHbIE CMCTEMATUYECKIE TPYNMbl OPraHU3MOB.

NemMoHcTpauum

Moptpetbl: @. Pean, J1. CnannaHuanw, J1. Mactep, . . Meunukos, A. L. OnapuH, [x.
Xongewu, I'. Ménnep, C. Munnep, I. KOpw.

Tabnuubl n cxembl: «Cxema onbita ®. Peau», «Cxema onbita J1. MNMactepa no u3ayyeHumto
camosapoxaeHns xkusHu», «Cxema onbita C. Munnepa, . KOpu», «3Tanbl HeopraHMYeCKoW
aBonounny, «leoxpoHonormyeckas wWwkanay, «HavanbHble 3Tanbl OpPraHWYecKoW 3SBOSTHOLMNY,
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«Cxema 0bpa3oBaHMs aykapuoT nyTéM cumbuoreHesay, «Cucrtema xuBon npupogdbl», «CTpoeHne
BUpyca»,  «Apomopo3bl  pacTeHun»,  «PuHMOUTLI»,  «OQHOKNETOYHbIE  BOAOPOCHNY,
«MHorokneTo4Hble Bogopocnny, «Mxu», «llanopoTHUKKy, «onocemeHHble pacteHusty, «OpraHbl
LUBETKOBbIX pacTeHnity, «Cxema pas3BUTUS XUBOTHOrO Mupa», «ApoMopdO3bl KMBOTHBIXY,
«Mpocteiwme», «KuweyHononoctHeley, «llnockue yepsuy», «4neHuctoHorney, «PbiObly,
«3eMHoBOAHbIEY, «[lpecmbikarowmecsy, «Mmubly, «Mnekonutatowme», «PasBUTUE XU3HWU B
apxenckon ape», «Pa3BuTne XuU3Hu B NPOTEPO3OMCKON 3pe», «Pa3BuTHE XWU3HM B Naneo3oncKomn
ape», «PasBuTME XW3HM B ME3030MCKOA 3pey», «PasBUTME XU3HM B KaHO30MCKOM 3pey,
«CoBpemeHHas c1cTeMa OpraHUYeCcKoro Mupan.

ObopynoBaHue: repbapum pacTeHUin pasnnyHbIX OTAENOB, KOMMNEKLUMN HAaCEKOMbIX, BriaXHble
npenapatbl XUBOTHbIX, PAKOBWHbI MOIMOCKOB, KOSMEKUMN WIMOKOXWUX, CKENeTbl MO3BOHOYHbIX
XMBOTHbIX, Yydyena nTuLy U 3Bepei, KOMMeKUMn OKaMeHenocTen, NonesHbIX UCKOMaemblX, MyNsKu
OPraHNYecKu1x 0CTaTKOB OPraHn3MOB.

BuptyanoHaa nabopatopHaa pa6ota «MogenvpoBaHne onbiToB Munnepa—tOpu no
N3y4eHM0 abnOreHHOro CMHTE3a OpPraHYECKNX COEANHEHWUI B NEPBUYHON aTMOCEpPEY.

lTabopatopHas pabota «/3yyeHne u onucaHMe WCKOMAEMbIX OCTaTKOB [APEBHMX
OPraHWM3MOB».

MpakTyeckan padota «M3yyeHne 0coBEHHOCTEN CTPOEHNS PACTEHUI Pa3HbIX OTAENOBY.

MpakTnyeckas padota «M3yyeHne 0cobBeHHOCTEN CTPOEHMS MO3BOHOUHbIX KUBOTHBIXY.

Tema 5. MpoucxoxaeHune Yenoseka — aHTponoreHes

Pa3genbl v 3agayv aHTpononorun. MeTtogel aHTPONONorum.

CTaHoBneHne npeacTaBleHMn O MPOUCXOXKOEHUN 4ernoBeka. PenurnosHble BO33peHus.
CoBpeMeHHble Hay4Hble TEOPUM.

CxopcTBO YenoBeka € XMBOTHbIMU. CcTemMaTyeckoe nonoxeHune Yenoseka. CenaeTensCcTaa
CXOACTBA YerioBeka C JKMBOTHbIMU:  CPaBHUTENbHO-MOPONOrMYeckne, 3ambpuonornyeckue,
(huanonoro-oroxmmnyeckne, nosegeHyeckmne. OTnNMUKNs YenoBeKa OT XMBOTHbIX. MPSMOX0XAEHNE W
KOMMIIEKC CBSA3@HHbIX C HUM MPU3HAKOB. PasBuTWE TOMOBHOrO MO3ra WM BTOPOW CUrHaNbHOM
CUCTEMBI.

[BKywme cunbl (hakTopel) aHTpornoreHesa: Buonornyeckue, coumanbHble. COOTHOLLEHWE
Bronornyeckmx u coumanbHbIX PakToOpoB B aHTPOMOrEHE3e.

OcCHOBHble CTagun aHTpornoreHesa. PaHHue yenoBekoobpasHble 06e3bsiHbI (MPOKOHCYIbI) U
paHHWe noHrMabl — oblwme npedkn YernosekoobpasHbix 00e3bsH M mogein. ABCTpanonuTekn —
[BYHOTMe npedku nogen. Yenosek ymenblil, nepeble W3rOTOBMEHWS opyauid Tpyga. Yenosek
NPAMOXOASLLMIA 1 NEepBbIN BbIXOA Noaei 3a npeaens! Adpukin. Yenosek rengenbbeprckuin — obLyumii
NpesoK HeaH4EepTanbCkoro YesioBeka v Yenoseka pasymHoro. Yenosek HeaHaepTanbCkun Kak BuA
Niogen XonogHoro knumara. YerioBek pasymHbi COBPEMEHHOTO TuMa, OEHWUCOBCKUA YenoBek,
OCBOEHMWe KOHTUHEHTOB 3a npegenamu Agpuku. NaneoreHeTvka 1 naneoreHoOMuKa.

OBOMNOLMS COBPEMEHHOrO YenioBeka. ECTECTBEHHbI OTOOpP B MOMynsauusx Yenoseka.
MyTaumMoHHbIN npouecc U nonumopduam. onynsumoHHble BOMHbI, APend reHoB, Murpauust u
«3(phekT ocHOBaTENSA» B NONYNALMAX COBPEMEHHOIO YenoBeka.

Uenoseyeckne pacol. loHaTe o pace. bonblume pacbl: eBponeougHas (eBpasuickas),
aBCTparno-HerponaHas (sksatopuarbHas), MOHrononaHas (asmarcko-amepukaHckas). Bpems n nytu
paccenieHus yenoseka no nnaHete. EOMHCTBO Yenoseyeckux pac. HayyHas HECOCTOATENbHOCTb
pacuama. [MpucnocobreHHoCTb YenoBeka K pasHbIM YCIIOBUSIM OKpyKalowen cpedbl. BnusiHue
reorpacpuyeckon cpeabl 1 apenda reHoB Ha MOPAHONOTM0 U (PU3NONOTUIO YeroBeka.
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MexgucumnnuHapHele  MeTodbl B omandeckon  (Buonornyeckon) — aHTPOMOMOruu.
OBONOLMOHHAS aHTPONOSOTMSA W NaneoaHTPOoNoorus YenoBeyeckux nonynaumin. bruocounansHble
nceneaoBaHns npupoabl Yenoseka. ccnefoBaHune KO3BOMOLMM BUONOTMYECKOrO M COLManbHOrO B
YesioBeke.

[emoHcTpauum

MoptpeTtol: Y. NapsuH, 1. Jlukn, A. A. Poruxckun, M. M. 'epacumos.

Tabnmubl M cxembl:  «MeTogbl  aHTpononoruny»,  «[OMOBHOM  MO3r  YenoBekay,
«YenoBekoobpasHble 00e3bsiHbl», «CkeneT 4yeroBeka M CKENeT LIMMMaH3e», «PyauMeHTbl u
ataBuaMbly,  «[BWKyLWME CWMbl  a@HTpOMOreHesa», «OBOMIOLMOHHOE  APEBO  YerioBekay,
«ABcTpanonuTek», «4enosek ymenbiny, «Yenosek npamMoxogawminy, «[eHUCOBCKUN YenoBek»
«HeaHgepTanbLbl», «<KpoMaHbOHLbI», «[lpeaku YyenoBekay, «3Tanbl 3BOMIOLMM YenoBekay, «Pachl
YesioBeKay.

ObopynoBaHue: Mynsiku OKaMEHenocTel, NpPeaMeToB MaTepuanbHOW KyMbTypbl MPEeaKoB
YenoBeka, penpogykuuu (potorpacmmn) KapTuH ¢ MUCHONOrNYECKUMU 1 BUBIENCKUMI CHOXETaMK
NPOUCXOXKAEHNS YenioBeka, oTorpadu HaxOOOK WCKOMAeMblX OCTaTKOB YerioBeka, CKenet
YenoBeka, MoJeSlb Yepena YenoBeka M yepena LUMMMAH3e, MOLESb KUCTU YenloBeKa M KUCTY
LMMNaH3e, MOAEeny Topca NpeakoB YenoBeka.

ITabopatopHas pabota «l/13yyeHne ocobeHHOCTEN CTPOEHNS CKeneTa YenoBeka, CBA3aHHbIX
C NPSIMOXOXOEHNEMY.

MpakTyeckan padboTa «M3yyeHne SKONOrMYeCKmX aganTtauuii Yenosekay.

Tema 6. dKonorms — Hayka 0 B3aUMOOTHOLIEHMAX OPraHU3MOB U HapAOPraHM3MEHHbIX
CUCTEM C OKpYyXaloLen cpeaon

3apoxaeHnue n passutue akonorum B Tpygax A. N'ymbonbara, K. ©. Pynbe, H. A. CeBepLoBa,
J. lekkens, A. TeHcnu, B. H. Cykauésa. Pasgenbl 1 3agauv akosorun. CBasb 3KONOMu ¢ Apyrumu
HayKamu.

MeTogbl akonoruu. [lonesble HabrnogeHus. OKCMEPUMEHTbI B 3KOMOTMM: MPUPOAHbIE W
nabopatopHble. MogenuposaHue B 3KONorMu. MOHWUTOPWHI OKpyXatowwen cpefbl: NOKanbHbIN,
Per1oHanbHbIN 1 rnodanbHbIN.

3HayeHne 3KOMNor1yecknx 3HaHUn ns Yenoseka. JKONOrMYeckoe MPOBO33PEHNE Kak OCHOBA
CBA3eN YenoseyecTBa C npupogon. GopmMMpoBaHWe 3KOMOTMYECKOW KyMbTypbl U 3KOSIOTMYECKON
rPamMOTHOCTM HacereHus.

NemoHcTpauum

MopTpetbl: A. T'ymbonbat, K. ®. Pynbe, H. A. Cesepuos, 3. lekkenb, A. TeHcnm, B. H.
Cykaués.

Tabnuupl 1 cxembl: «Pasgensl akonorumy, «Metoabl akonorumy, «Cxema MOHUTOPWHIA
OKpYXaroLLen cpeapl».

ITabopatopHas pabota «/13y4eHne MeTo0B 3KOMOrMYECKUX UCCTELOBaHNNY.

Tema 7. OpraHn3mbl U cpea obutaHus

JKOMornyeckme (HakTopbl U 3aKOHOMEPHOCTU MX AencTBus. Knaccugukaums 3Konormveckmx
(haKTopoB: abuoTuyeckne, OuUoTUYeckue, aHTpornoreHHble. OOLme 3aKOHOMEPHOCTU AEUCTBUS
aKonornyecknx pakropos. [Mpasuno muHumyma (K. LUnpeHrens, 0. Jnbux). TonepaHTHOCTD.
OBPUOVOHTHbBIE U CTEHOBUOHTHbIE OpraHN3Mbl.

Abnotinyeckme aktopel. CBeT Kak akonorndeckun aktop. [encTBue pasHbIX Y4acTKoB
COMHEYHOrO CMeKTpa Ha OpraHn3Mbl. JKONOMMYECKME rPYNMbl PACTEHWUIA U XUBOTHBIX MO OTHOLLEHWIO
k cBeTy. CurHaneHas ponb ceeta. PoTonepnoamsm.
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Temnepatypa Kak 3Kkonorudeckun paktop. [lenctBume Temnepatypbl Ha OpraHu3Mbl.
[TOVKMNOTEPMHbBIE N TOMOVOTEPMHbIE OPraHU3Mbl. OBPUTEPMHbIE N CTEHOTEPMHbIE OPraHN3Mbl.

BrnaxHocTb Kak akonornyeckuin dhaktop. MNpucnocobneHns pacteHni k noaaepxaHnio BOAHOM
BanaHca. Knaccudukaums pacTeHMd MO OTHOWEHMIO K Bopde. [1pucnocobneHns XWBOTHBIX K
W3MEHEHMI0 BOZHOIO pexuma.

Cpeabl 0BMTaHWMS OpraHM3MOB: BOAHAs, HA3EMHO-BO3AyLWHas, MOYBEHHas, rnybuHHas
NOANOYBEHHAs, BHYTPUOPraHW3MeHHas. ®duUanko-xummyeckne 0ocobeHHOCTW cped  obuTaHus
OpraHm3moB. [pnucnocobreHns opraHM3moB K XKU3HW B PasHbIX Cpeaax.

Buonornyeckne putMbl. BHewHne W BHYTPEHHWE pUTMbIl. CYTOYHbIE W TOAUYHLIE PUTMbI.
[MprcnocobneHHOCTb OPraHn3MOB K CE30HHBIM U3MEHEHWAM YCTOBWIA XU3HN.

JKn3HeHHble opMbl OpraHW3moB. [loHATWE O XW3HEHHOM dhopme. XKWU3HEHHble OpPMbl
pacTeHW: LOepeBbsl, KYCTApPHWKW, KYCTAPHWYKW, MHOTONETHME TpaBbl, OAHONETHWE TpPaBbl.
YKM3HEHHbIE (hOPMbI XXMBOTHBIX: MMAPOOUOHTLI, re0BUOHTBI, a3p0BKOHTLI. OCOBEHHOCTH CTPOEHUS 1
0bpasa Ku3Hu.

Buotnyeckne taktopbl. Buabl GMOTUYECKMX B3aUMOLENCTBUIA: KOHKYPEHLMS, XWULLHUYECTBO,
cuMBKo3 1 ero gopmbl. Mapasutnam, Koonepauus, MyTyanuam, KOMMEHCanUam (KBapTMPaHTCTBO,
HaxnebHn4ecTBo). HeTpodmyeckne B3aumMoaencTams (Tonnyeckue, dopuyeckue, abpuyeckue).
3HayeHne BUOTUYECKMX B3aMMOLENCTBUIA NS CyLLECTBOBAHWS OpPraHuM3MOB B cpede 0buTaHus.
[TPUHLMN KOHKYPEHTHOTO UCKITOYEHMS.

NemoHcTpauum

Tabnuubl 1 cxembl: «3konoruyeckne aktopbl», «CBETOBOW CMEKTPY, «IKOMOrMyeckue
rpynnbl XWMBOTHBLIX MO OTHOLUEHWO K CBETY», «TENMOKPOBHbIE KMBOTHbIE», «XONOAHOKPOBHbIE
KMBOTHbIE», «Puamonornyeckne apantauum XuBoTHbIX», «Cpeabl 0OMTaHWS OpraHM3MOBY,
«bvonornyeckne putMbl», «Kn3HEHHble (OPMbI pacTeHUMy», «’KU3HEHHble (HOPMbI XMBOTHBIXY,
«JKOCHUCTEMA LUMPOKOMICTBEHHOMO Necay, «JKOCUCTEMa XBOWMHOrO necay, «Llenn nutaHus»,
«XnwHn4ecTBoY, «Iapasntnamy, «KoHkypeHumsy, «Cumbunosy, «<KommeHcanmamy.

ObopynoBaHue: repbapun pacTeHNiA 1 XKUBOTHBIX, MPUCNOCOBNEHHBIX K BIUSHUIO PasfinyHbIX
3Konormyeckux hakTopos, repbapun cBETONOOMBLIX, TEHENHOMBLIX U TEHEBLIHOCIIMBLIX PACTEHMN,
CBETOM0OMBbLIE, TEHENIOOMBLIE N TEHEBLIHOCIMBLIE KOMHATHbIE pPacTeHus, repbapui 1 Konnekuum
TENNOMOBUBLIX, 3MMOCTOMKMX, MOPO30YCTONUMBBLIX PACcTEHU, Yyyena NTuL v 3Bepen, repbapuu
pacTeHWi, OTHOCALLMXCA K rurpodouTam, kcepodutam, Me3odutam, KOMHATHbIE PACTEHUS OaHHbIX
rpynn, KONnekuuy XuBOTHbIX, OBUTaIOLWMX B pasHbIX cpedax, repbapum u KONnekumMm pacteHun u
KMBOTHbIX, 0BriagatoLmx Yeptamm npucnocoBbreHHOCTU K CE30HHBIM U3MEHEHUSIM YCMOBUIA KU3HM,
repbapum 1 KOMMeKUMM PacTEHMA W XMBOTHBIX PA3fMYHbIX KU3HEHHbIX (OOPM, KOMMEKLMM
KMBOTHbIX, Y4aCTBYIOLMX B Pa3nYHbIX BUOTUYECKNX B3AUMOLENCTBUSAX.

INTabopartopHas paboTa «BbisiBreHWe NpucnocobneHnin OpraHM3MoB K BIUSHUIO CBETAY.

lTabopatopHas pabota «BbisiBNeHMe nNpUCNOCOBNEHUA  OPraHU3MOB K BIIUSHUMIO
TEMNepaTypbl».

INTabopaTtopHas pabota «AHATOMUYECKME OCODEHHOCTW paCTEHMM M3 pasHbIX MECT
obuTaHus.

Tema 8. dkonorus BMAOB M NONYNALUNA

JKOMOrMYeckne xapaktepuctTuku nonynauuun. Monynaumsa kak Guonornyeckas cuctema. Pornb
HEOZHOPOAHOCTMN  cpefpbl, (huanyeckux 6GapbepoB M ocobeHHocTen Buonorv BMOOB B
(HOPMUPOBAHUM NPOCTPAHCTBEHHON CTPYKTYpbl nonynaumid. OCHOBHble MOKasaTenu nonynsuuu:
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YWCIIEHHOCTb, MIIOTHOCTb, BO3pACcTHas M NonoBas CTPYKTypa, POX4AEMOCTb, MPUPOCT, TEMN pocTa,
CMEPTHOCTb, MUTpaLms.

Jkonornyeckas cTpyktypa nonynauyun. OueHka uucneHHocTy monynauun.  [JuHamuka
nonynauun n e€ perynauus. buotuyeckun noteHuman nonynsuun. MogenvposaHue OUHaMUKK
nonynsumn. KpuBble pocTa uucrneHHoct nonynauuv. Kpusble BbbkMBaHWS.  Perynaums
YUCIMEHHOCTW NOMYNAUWMA: POfib  (PAKTOPOB, 3aBUCALMX W He 3aBUCSALUMX OT MIIOTHOCTH.
JKonornyeckue ctpaterm BuaosB (r- u K-ctparerun).

[MoHsTMe 06 oKkomormyeckoir Huwe Buaa. MectoobutaHme. MHoromepHass Moaenb
akonormyeckon Huwmn kA, XatumHcoHa. Pasmepbl akomorndeckon Huwwmn. [loTeHupansHas u
peanin3oBaHHas HULLK.

Bug kak cuctema nonynduuid. Apeanbl BUOOB. Buabl M WX KM3HEHHble CTpaTeruu.
JKOMNOrNyecKue aKBUBANEHTbI.

3aKOHOMEPHOCTY MOBEAEHUS U MUrPaLUiA XNBOTHBIX. Bronornyeckne HBasUKM YyxepoaHbIX
BM0B.

NemoHcTpauum

MoptpeT: Ox. N. XaTunHCOoH.

Tabnuubl 1 cxembl: «IKONMOMMYECKe XapakTepucTUk nomynauuny, «pocTpaHCTBeHHas
CTpyKTYpa nonynsuum», «Bo3spacTHble nmupamugbl — nonynsauuuy»,  «CKOpOCTb — 3aceneHns
NOBEPXHOCTU 3eMnn  pasnnyHbIMKW - opraHuamamuy, «Mogenb akonormyeckon Huwwm [Ox. W.
XaTynMHCOHaY.

ObopynoBanue: repbapun pacTeHni, KONNEKLMN XNBOTHBIX.

INabopatopHas pabota «[1prcnocobreHns cemsH pacTeHU K paccesieHnioy.

Tema 9. Akonorus coodLecTB. IKONOrMYecKne CUCTEMbI.

CoobulectBa opraHnsmoB. BuoueHo3 u ero ctpyktypa. CBA3W Mexgy opraHusmMamut B
BuoueHose.

JkocucTema Kak oTkpbiTas cuctema (A. k. TeHcnu). OyHKUMOHaNbHbIE BIOKM OpraHM3MoB B
aKocucTeMe: NPOAYyLEeHTbI, KOHCYMEHTbI, peAyLEHTbI. Tpoduyeckue ypoBHU. Tpodhuyeckme Lenm u
cetn. Abrnotnyeckue 6nokm akocuctem. MNoysbl 1 Uikl B 3kocucTemax. KpyroBopoT BELLECTB W NOTOK
9Heprum B aKOCUCTEME.

OCHOBHble NoOKasaTenu SKocUCTeMbl. buomacca u npoaykumus. JKororuyeckue nupamuibl
yncen, Guomacchl 1 SHepruu.

LuHamuka akocucmem. Kamacmpogpuyeckue nepecmpoliku. @nykmyayuu. HanpasneHHble
3aKOHOMEpHble CMeHbl Co0bLecTB — cyKueccun. epBUYHbIE M BTOPUYHbIE CYKLECCUM U UX
NPWYMHBI.  AHTPOMOreHHble  BO3OENCTBUS  HA  Cykueccun.  KnumakcHoe — cooBLlecTso.
BropasHoobpasne 1 NonHOTa KpyroBOpoTa BELLECTB — OCHOBA YCTONYMBOCTU COOBLLECTB.

MpupoaHble 3KocUCTeMbI. JKocucmeMbl 03Ep U pek. 3kocucmembl Mopel U OKeaHos.
JKocucmembl myHOp, niecos, cmenel, NYCMbIHb.

AHTpOnoreHHble  akocuctembl.  Arpoakocuctema.  ArpoueHos.  Pasnmuma  mexay
aHTPOMOreHHbLIMU U MPUPOAHBLIMU 3KOCUCTEMAMM.

YpboakocucteMbl. OCHOBHblE KOMMOHEHTbI ypboakocuctem. [opoackas dropa w dayHa.
CMHaHTponu3aums ropoackon hayHbl. buonornyeckoe 1 Xo3sMCTBEHHOE 3HaYeHWe arpo3KoCUCTeM
n ypboakocucTem.

3aKOHOMEPHOCTH (POPMMPOBAHMS OCHOBHbIX B3aWMOLENCTBUM OPraHM3MOB B 3KOCKUCTEMAX.
Ponb kackadHo20 aghghekma u 8u008-aduhukamopos (Kiodesbix 8udos) 8 yHKUUOHUPO8aHUU
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akocucmemM. [lepeHOC 3Heprum U BeLecTB Mexdy CMEeXHbIMU 3KocucTeMamu. YCTOWYMBOCTb
OpraH13mMOoB, NMOMynALMM 1 3KOCUCTEM B YCIOBUSX €CTECTBEHHBIX 1 @HTPOMOreHHbIX BO3AENCTBUIA.

MexaHusmbl  go30elicmeusi  3a2psi3HeHUl  pa3HbIX mMunog8 Ha  CybopeaHU3MeHHOM,
Op2aHU3MEHHOM,  NONymnsyuOHHOM U  3KOCUCMEMHOM  YPOBHSIX, OCHO8bI  3KOI02UYECK020
HOPMUpPOBAHUSI aHMpPON02eHH020 8o3delicmeus. MeTodonorns MOHUTOPUHTA €CTECTBEHHBIX W
aHTPOMOreHHbIX 3KOCUCTEM.

NemoHcTpauum

MoptpeT: A. [Ix. TeHcnm.

Tabnumubl 1 cxembl: «CTpykTypa GuoLEHO3a», «IKOCUCTEMA LUMPOKOMUCTBEHHOMO Necay,
«JKocMCTEMA  XBOWHOMO necay, «®OyHKUMOHAmbHble rpynnbl  OpPraHW3MOB B 3KOCUCTEMEY,
«KpyrosopoT BellecTB B 3akocuctemey, «Lenn nutaHua  (nacTOuwHas, aeTpuUTHas)»,
«JKorormyeckas nupamuga uYmuceny», «JKorornyeckas nupammaa Guomacchl», «IJkorornyeckas
nupamuaa aHeprumy, «ObpasoBaHue Gonotay, «[llepBuyHas cykueccusi», «BocctaHoBneHne neca
nocre noxapa», «Jkocuctema osepay», «ArpoleHos», «KpyroBopoT BeWEeCTB W MOTOK 3HEPTUM B
arpoueHo3sey, «[pumepsl ypboakocucTemy.

ObopynoBaHue: repbapuv pacTeHWi, KOMMEKUMM HacekoMblX, Yydena nTuy W 3Bepewn,
repbapuu KymnbTYPHbIX 1 AUKOPACTYLLMX PACTEHWIA, akBapuyM Kak MOZESb 3KOCUCTEMb.

MpakTnyeckas padota «M3yyeHune n onncaHme ypbosKoCMCTEMBIY.

ITabopatopHas pabota «M3yyeHne pasHOOOPa3nst MENKWX MOYBEHHbIX YNEHUCTOHOTMX B
pasHbIX 3KOCUCTEMAXY.

JKCKypCHA «OKCKypCUst B TUMWYHBIA BuoreoueHo3 (B Aybpasy, BepesHsik, enbHWK, Ha
CYXOZOIbHbIN U NOWMEHHbIA Nyr, 03ep0, 60MOTO).

JKCKYpCUA «IKCKypCHs B arpo3koCcMCTeMy (Ha none unum B TEMMUYHOE XO3ANCTBO)».

Tema 10. Bnocdepa — rnobanbHas akocuctema

Buocthepa — obulennaHetapHas obornodka 3emnu, rae CywlecTByeT WM CyllecTBoBana
KM3Hb. Pa3BuTue npeactasneHuin o Guocdepe B Tpyaax 3. 3tocca. Yuenue B. U. BepHaackoro o
Buocepe. Obnactn buoctepsbl n e€ coctas. KMBoe BeLLECTBO Brocdepbl 1 ero yHKLMK.

3akoHomepHoCTK cyulecTBoBaHus Buocgepbl. OcobeHHocTn Guocdepbl kak rnobanbHoi
aKkocuctembl.  [IMHamuyeckoe paBHoBece B Buocdepe.  KpyroBopoTbl  BeLeECTB K
Buoreoxumudeckue Lnknbl (yrnepoga, asota). PUTMUYHOCTL SBNEHWIA B Brocdepe.

3oHanbHocTb Guoctepsbl. MoHaTe 0 Buome. OCHOBHblE OMOMbI CyluM: TyHAPaA, XBOWHbIE
neca, CMelaHHble 1 LMPOKOIMCTBEHHbIE fleca, CTEnu, CaBaHHbI, NYCTbIHW, TPOMMYECKMe neca,
BbICOKOropbs. Knumat, pacTuTenbHbIN W XXMBOTHBLIA MUP BUOMOB CyLUK.

CTpyKTypa M (hYHKLMS XMBbIX CUCTEM, OLIEHKA MX PECYPCHOr0 noTeHuuana u GuocdepHbix
YHKLNNA.

NemoHcTpauum

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

Tabnuubl 1 cxembl: «leocdepbl 3emnny, «KpyroBopoT asota B npupoge», «KpyrosopoT
yrnepoga B npupoge», «KpyroBopoT kucropoga B npupoge», «KpyroBopoT BoAbl B Npupodey,
«OCHOBHblE OMOMbI cywmny, «KnumaTuyeckne nosica 3emnu», «TyHapay, «Tanra», «CmeLlaHHbIN
necy, «LlnpokonucTeeHHbIn necy, «Ctenby, «CaBaHHay, «[1yCTbIHSA», « TPONUYECKUA NIECH.

ObopynosaHue: repbapumn pacteHnin pasHblx BUOMOB, KONMEKLMM XKUBOTHbIX.

Tema 11. YenoBek u okpyxatowas cpeaa
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JKOMOrMYeckne Kpusmncol 1 1x NpuumHbl. BosaencTemne Yenoseka Ha Buocdepy. 3arpsisHeHne
BO3aywWwHo cpefbl. OxpaHa Bosdyxa. 3arpsisHeHue BogHoM cpefbl. OxpaHa BOAHbIX PECYPCOB.
PaspyLwueHne noysbl. OxpaHa NnoYBEHHbIX PeCypcoB. V3MeHeHve knumara.

AHTPONOreHHOE BO3AENCTBME HA PACTUTENBHBIN W XUBOTHBIN MUP. OXpaHa pacTUTENbHOM U1
KMBOTHOrO Mupa. OCHOBHblE MPUHUMMbLI OXpaHbl Npupodel. KpacHble kHurn. Ocobo oxpaHsiemble
npupoaHble Tepputopumn (OOMT). BoTaHnyeckne cagpl U 300M0M14eCKe NapKu.

OCHOBHbIE MPUHLUMMbI YCTOMYMBOTO PA3BUTUS YEnoBeYecTBa W Npupodbl. PaunoHanbHoe
NPMPOJONONb30BaHMe W CoXpaHeHne  Buonormyeckoro  pasHoobpasumst  3emmun.  Obuime
3aKOHOMEPHOCTN rMobanbHbIX 3Konornyecknx kpuamcos. OCOBEHHOCT COBPEMEHHOIO Kpuauca W
ero BeposiTHble NOCNEACTBUS.

Pa3BnTiie METOAOB MOHUTOPWHIA Pa3BUTUS OMACHbIX TEXHOTEHHbIX NpoueccoB. CucmeMHble
uccnedogaHuss nepexoda K pecypcocbepezarowiell U KOHKYPeHmMOChOCOBHOU dHep2emuke.
buonoauyeckoe pasHoobpazue u buopecypcbl. HauuoHanbHble UHHOPMAUUOHHbIE CUCMEMbI,
obecneyusarouwue docmyn K UHGOpMayuu no COCMOSHUKO 0mOesbHbIX 8Uud08 U 3KOCUCMEM.
OcHosbl  akopeabunumauyuu  akocucmem U cnocobog 60psbbl ¢ 6UONOBPEXOEHUSAMU.
PeKkoHCmpyKyUsi MOPCKUX U Ha3eMHbIX 9KOCUCMEM.

NemoHcTpauum

Tabnuubl W cxeMbl:  «3arpsisHeHMe  aTMocdepbly,  «3arpsisHeHMe  ruapocepbly,
«3arpsisHeHne noyBbl», «MapHukoBbIn achdekT», «Ocobo oxpaHsieMble NPUPOAHBLIE TEPPUTOPUNY,
«Mopgenu ynpaensieMoro Mupay.

ObopygoBaHue: goTorpagun OXpaHaeMblX pacTeHWUn U XMBOTHbIX KpacHoi KHuru Poccuickoi
®epepauum, KpacHoi KHUTW permoHa.
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NNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA MPOrPAMMBI NO BUONOIrN HA YPOBHE
CPEQHEIO OBLLErO O6PA30OBAHUA

NIMYHOCTHBIE PE3YJIbTATDI

®rOC COO ycraHaBnmBaeT TpebOBaHMA K pesynbTaTaM OCBOEHMS  OBYyyatoLMMuCS
nporpamm cpeaHero obLiero 0bpasoBaHNs: MMYHOCTHbIE, METANPEAMETHbIE U NPEAMETHbIE.

B CTpyKType NWYHOCTHbIX pe3ynbTaToOB OCBOEHWS MNporpamMmbl Mo Buonoru BblAeneHsbl
crneaytowme CoCTaBnsrLme: 0Co3HaHWe 00y4atoLLMMUCA POCCUICKON TPaxaaHCKON MOEHTUYHOCTY
— FOTOBHOCTY K CaMOPa3BUTUIO, CAMOCTOSATESTILHOCTY 1 CaMOONPEAENEHNI0, Hanuyue Momugayuu K
0ByyeHunto Buonoruu, ueneHanpasieHHoe pasgumue BHYTPEHHUX YOEXOEHNA TMYHOCTI Ha OCHOBE
KMIOYEBbLIX LLIEHHOCTEN 1 UCTOPUYECKUX Tpaauumuin passuTus GUONOMMYeckoro 3HaHUs, 20Mo8HOCMb
u cnocobHocmb 0ByyaloWmMXcs PYKOBOACTBOBATbCA B CBOEA AEATENbHOCTU  LLEHHOCTHO-
CMbICIIOBbIMW ~ YCTAHOBKaMi, MpuUcCywmMmmn cucteme  buonormyeckoro obpas3oBaHusi, Hanu4ue
NpagoCo3HaHUs1 3KONOTUYECKON KyMnbTypbl, CNOCOBHOCMU cmasumb LENM U CTPOUTb KUSHEHHbIE
nnaHbl.

JIn4HOCTHbIE pe3ynbTaTbl OCBOEHWSI MpOrpaMMbl MO GKUONOTMM JOCTUralTCA B €AMHCTBE
y4ebHOM M BOCNUTATENbHOW [ESATENbHOCTM B COOTBETCTBUM C TPaAULMOHHBIMU POCCUICKUMM
COLIMOKYIIbTYPHBIMU, WUCTOPUYECKAMW U [YXOBHO-HPABCTBEHHLIMW LEHHOCTAMMW, NPUHSATHIMA B
obuectee npaBunamMu U HOpMamu MOBEOEHMS M CMOCOBCTBYIOT MpouLeccaM CaMOMO3HaHWS,
CaMOBOCIMMTAHNS M CaMOPa3BUTMS, PasBUTUS BHYTPEHHEW NO3WLMKM NUYHOCTW, MaTpUoTM3Ma W
YBaXEHWs K 3aKOHY W MpaBOMOpsiAKY, YenoBeky TpyAa M CTapLiemy MOKOMEHM, B3aMMHOMO
yBaXeHNs, BEPEXHOr0 OTHOLLEHWS K KYNbTYPHOMY Hacneamto 1 Tpaanumsm MHOrOHaLMOHaNb5HOMo
Hapoaa Poccumnckon Gefepalim, NpUpoae U OKpyxaroLlen cpege.

JInyHOCTHBIE pe3ynbTaTbl OCBOEHMS y4ebHOro npeameTa «buonornsy LOMKHbI OTpaxarb
FOTOBHOCTb M CMOCOBHOCTL 0OYYaKOLMXCA PYKOBOACTBOBATHCSH CHOPMUPOBAHHOM BHYTPEHHEN
nosuymein NUYHOCTK, CUCTEMOMN LIEHHOCTHBLIX OPUEHTALW, NO3UTUBHBLIX BHYTPEHHWUX YOexneHwn,
COOTBETCTBYIOLUMX TPAAULMOHHBIM LIEHHOCTSIM POCCUIACKOTO OOLLECTBA, PaCLUMPEHNE XM3HEHHOIO
OnbiTa W OMbITa AEATENbHOCTU B NPOLECCe peann3aLm OCHOBHbIX HanpaBfeHuii BOCMTATENbHOM
[EATENbHOCTH, B TOM YKCIIE B YacTu:

1) rpaxpaaHCcKoOro BOCNMTaHUA:

CPOPMUPOBAHHOCTb PAXKAAHCKOM NO3ULMM 0BY4atoLLEroCs Kak aKTUBHOMO M OTBETCTBEHHOMO
YreHa poccuickoro obLLecTsa;

OCO3HaHME CBOMX KOHCTUTYLUMOHHbIX MNpaB W 0053aHHOCTEN, YBaxeHWe 3aKoHa W
NpaBoNOPSLaKa;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW AEATENbHOCTU MpU CO3AaHMM Y4ebHbIX MPOEKTOB,
peLleHnmn y4ebHbIX U NO3HABATENbHbIX 3ad4aY, BbIMOMHEHUN BUONOrNYECKUX SKCNEPUMEHTOB;

CnocobHOCTb OnpeaensTb COBCTBEHHYIO MO3ULMIO MO OTHOLUEHMIO K SIBMIEHWSM COBPEMEHHO
KM3HW 1 OB BACHATD €€;

YMeHWe y4nTbiBaTb B CBOMX AEUCTBUSX HEOOXOOMMOCTb KOHCTPYKTUBHOIO B3aWMOLENCTBMS
TNI0AeN ¢ pasHbIMK YOeXaeHUIMU, KyNbTYPHBIMW LIEHHOCTAMM M COLManbHBIM NOMOXEHNEM;

FOTOBHOCTb K COTPYAHWYECTBY B MPOLECCE COBMECTHOTO  BbIMOMHEHUS  Y4eOHbIX,
No3HaBaTENbHbIX U UCCNEeA0BaTENbCKMUX 3a4ay, YBAKUTENBHOTO OTHOLLEHWS K MHEHMIO OMMOHEHTOB
nNpw 06CY>KAEHMM CMOPHBIX BONPOCOB BXONOMNYECKOr0 CoaepKaHus;

FOTOBHOCTb K F'yMaHWUTapHOW 1 BOMOHTEPCKON AEATENBHOCTMY;
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2) NnaTpUOTMYECKOro BOCNUTaHUA:

CChOPMUPOBAHHOCTb POCCUWMCKON TPaxOaHCKOM WAEHTUYHOCTW, NaTpUOTU3MA, YBaXeHWs K
CBOEeMY Hapogy, YyBCTBa OTBETCTBEHHOCTW nepen PoauHomn, rop4ocTu 3a CBOW KpaK, CBOK PoauHy,
CBOM 513blIK M KyNbTYpY, NPOLUMOE M HAaCTOsILLEE MHOTOHALMOHaNbLHOro Hapoaa Poceuu;

LLeHHOCTHOE OTHOLLUEHME K MPUPOAHOMY Hacneaul M namsTHUKaM npupoabl, SOCTUKEHWUAM
Poccuu B Hayke, UCKYCCTBE, COPTE, TEXHOMOIUSX, TPYAE;

CMOCOBHOCTb OLEHMBATL BKMaZ POCCUMCKMX YYEHBIX B CTAHOBIIEHWE W pa3BuUTUE GMONOruK,
NOHUMaHMS 3Ha4YeHst BoNorMK B NO3HaHMM 3aKOHOB NPUPOLbI, B XWU3HW YenoBeka U COBPEMEHHOTO
obuiecTsa;

noenHas yoexxaeHHOCTb, FOTOBHOCTb K CMyXeHMto 1 3awwmte OTevectBa, OTBETCTBEHHOCTD 3a
ero cyaboy;

3) AYXOBHO-HPaBCTBEHHOrO BOCMMTaHUA:

0CO3HaHWe AyXOBHbIX LLEHHOCTEN POCCUMIACKOrO Hapoaa;

ChOpPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOTO NOBEAEHUS,

CMOCOBHOCTb OLEHMBATL CUTYaLMIO M NMPUHAMATb OCO3HAHHbIE PELLEHWS, OPUEHTUPYSACL Ha
MOparibHO-HPaBCTBEHHbBIE HOPMbI U LIEHHOCTH;

OCO3HaHWe NMYHOTO BKMaZda B NOCTPOEHUE YCTONYMBOTO ByayLLEro;

OTBETCTBEHHOE OTHOLLEHWE K CBOMM POAMTENSAM, CO34AHUI0 CEMbM HA OCHOBE OCO3HAHHOMO
NPUHATUS LLEHHOCTEN CEMENHOM XU3HW B COOTBETCTBIM C TpaguumaMi Hapodos Poccuu;

4) acTeTU4eCKOro BOCNUTaHMA:

9CTETNYECKOE OTHOLIEHME K MUMpY, BKMOYas 3CTETUKY OblTa, HAYYHOrO M TEXHWYECKOrO
TBOPYECTBA, CMOPTa, TPYAa, OOLECTBEHHbIX OTHOLIEHUH;

NOHUMaHWE 3MOLIMOHASbHOrO BO3AENCTBIS XKMBON NPUPOLb! U €€ LIEHHOCTH,

FOTOBHOCTb K CAMOBbIPaXEHWIO B pa3HbIX BUAAX UCKYCCTBA, CTPEMIIEHNE NPOSBAATL KayecTsa
TBOPYECKOMN NINYHOCTY;

5) comanyeckoro BocnuTaHus, hOpMMpPOBaHUA KYNbTYpbl 340POBLA U IMOLIMOHANBHOIO
Gnarononyyus:

NOHMMaHWe M peanus3auns 340poBoro M HesonacHoro obpasa XW3HW (300POBOE MNUTaHME,
cobMoaeHNe TUrMEHNYECKUX MPaBui M HOPM, COANaHCMPOBAHHBLIN PEXUM 3aHATUA U OTAbIXa,
perynsipHas msnyeckast akTMBHOCTb), BEPEXHOr0, OTBETCTBEHHOTO U KOMMETEHTHOTO OTHOLLEHNS! K
COBCTBEHHOMY (HM3NYECKOMY W NMCUXMYECKOMY 340POBBIO;

NOHWMaHME LIEHHOCTM NpaB UHAMBMAYANbHOM W KOMMEKTMBHOMO 6e30nacHoro noseaeHus B
CUTyaLWsX, YrpOXatoLLMX 300POBbIO W XM3HW N0AEN;

OCO3HaHWEe MOCNEACTBUA W HEMPUATUS BPedHbIX MNpuBblYeK (ynoTpebnenus ankorons,
HapPKOTUKOB, KYPEHUS);

6) Tpya0BOro BOCNUTaHMA:

FOTOBHOCTb K TPYAY, OCO3HaHWE LIEHHOCTW MacTepcTaa, Tpyaontobue;

FOTOBHOCTb K aKTMBHOM AEATENIbHOCTY TEXHOMOrMYEeCKOM M COLManbHOW HanpaBEHHOCTHU,
CNOCOBHOCTb MHMLMMPOBATb, NNIAHMPOBATL 1 CAMOCTOATENBHO BhIMOMHATL TaKyH AEATENbHOCTD;

WHTEPEC K pasfnnyHbiM cdepaM NPOgeCCUOHanbHOM OeATENbHOCTU, YMEHWEe coBepLuaTh
OCO3HaHHbIW BblIbop ByayLLen npodeccumn 1 peann3oBbliBaTb CODCTBEHHbIE XM3HEHHbIE NNaHbI;

FOTOBHOCTb 1 CMOCOBHOCTL K 06pa3oBaHuMto 1 cCaMoobpasoBaHUI0 Ha NPOTSHKEHWUM BCEN KU3HU;

7) 3KONOrM4ecKoro BOCNUTaHuA:

aKonornyeckn LenecoobpasHoe OTHOLLEHWE K MPUPOdE Kak MCTOYHWKY XM3HWM Ha 3emne,
OCHOBE €€ CYLLECTBOBaHWS;
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MOBbILLEHWE YPOBHSA 9KOSIOMMYECKOW KynbTypbl: NPUOBpEeTEHMe onbiTa NNaHUPOBaHKS
NOCTYMKOB M OLEHKM 1X BO3MOXHbIX NOCNEACTBMM NS OKPYXatoLLen Cpeapbl;

0CO3HaHwe rnobanbHOro xapakrepa aKonoruyecknx Npobnem v NyTen ux peLleHns;

CMoCOBHOCTb UCMOb30BaTh NprobpeTaemble NPU U3y4eH BUONOrMK 3HAHNA U YMEHNS Npu
pewweHnn npobnem, CBA3aHHbLIX C palMOHanbHbIM NPUPOAONOSb30BaHNEM (COBMOAeHVe npaBun
noBefeHNs B NPUPOLE, HanpaBneHHbIX Ha COXpaHEHNE PaBHOBECHS B 3KOCUCTEMAX, OXpaHy BUIOB,
akocuctem, brocgepsl);

aKTMBHOE HENpuATUE AEUCTBUM, NPUHOCALLMX BPED OKPYXaKoLLEen NpupoaHon cpeae, yMeHue
NPOrHO3MpoBaTh HebnaronpuATHbIE AKOMOrMYECKMe MOCNEACTBUS NpeanpUHUMaeMblX AEACTBUN U
npegoTepaLlaTth ux;

HanuMumMe pasBUTOrO  3KONOTMYECKOrO  MbILLSIEHNS,,  9KOMOMMYECKOM  KynbTypbl, OMbITa
OEeATENbHOCTM  3KOMOTMYECKOM  HanpaBnEHHOCTW,  YMEHWs  PYKOBOACTBOBATbCH UMM B
No3HaBaTesIbHOW, KOMMYHUKATUBHOM W  COUMANbHOM MpakTUKe, TOTOBHOCTM K Yy4yacTuo B
NPaKTUYECKON OeATEeNTIbHOCTW 3KOSOrMYeCckon HanpasieHHOCTY;

8) LeHHOCTW Hay4YHOro NO3HaHMSA:

ChOpPMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUS
Haykn W OOLLECTBEHHOW NPAKTUKW, OCHOBAHHOrO Ha Auarnore KynbTyp, CMOCOBCTBYHOLLErO
OCO3HaHWI0 CBOEr0 MECTa B NONKYNbTYPHOM MUPE;

COBEpLLEHCTBOBAHME SA3bIKOBOW W UMTATENBCKOW KYMbTYpbl KaK CPeacTBa B3aMMOLENCTBYUS
MeXaY MoAbMU W NMO3HAHWS MUPa;

NOHMMaHMe cneuncukn BuonorMn Kak Hayku, OCO3HaHUs €€ ponu B (hOPMUPOBaHM
paLMOHaNbLHOMO HaYYHOrO MBbILLSIEHUS, CO34aHUM LLESIOCTHOrO MpeacTaBeHns 06 OKpyxatolem
MUPE KaK O eauHCTBE NPUpoZbl, YernoBeka n 0bLLecTBa, B NO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTE
W peLleHun npobrem coxpaHeHus NPUPOSHOTO PaBHOBECHS,

y6eXOEHHOCTb B 3HAYMMOCTWU BWMONMOTMM AN COBPEMEHHOW LMBUNM3aLmMM: obecneyeHus
HOBOrO YPOBHA PasBUTUS MeAWUMHbl, CO3AaHWe NEepCreKTUBHbIX BUOTEXHOMOMUIA, CNOCOBHbIX
pellaTb pecypcHble Npobnembl pa3BUTUS YEroBEYECTBa, MoWUCKa NyTel Bbixoda U3 rnobanbHbIX
aKonornyecknx npobnem u obecneyeHnss nepexoga K YCTOMYMBOMY Pa3BUTUIO, PaLMOHANbHOMY
MCMONb30BaHWIO NPUPOAHBIX PECYPCOB 1 (hOPMMPOBAHMIO HOBbLIX CTAHLAPTOB XU3HMU;

3aMHTEPECOBAHHOCTb B MONYYEHUM BMONOMMYECKUX 3HAHMM B LIENSX MOBbILUEHMS 06LLEN
KynbTypbl, €CTECTBEHHO-HAYYHOW [PAMOTHOCTW, Kak COCTaBHOW 4acTh  (PYHKLUMOHAMbHOA
rpamoTHOCTM 0By4atoLwmxcs, PopMMpyeEMON npu N3y4eHun Bruonoruu;

NOHMMaAHME CYLIHOCTM METOJOB MO3HAHWUS, MCMOMb3YEMbIX B ECTECTBEHHbIX Haykax,
CMOCOBHOCTM UCMOMb30BaTh MOMyYaeMble 3HaHWS AN aHamm3a M OObSCHEHWS  SBMEHW
OKPYXalOLLEro Mupa ¥ MPOUCXOOSLMX B HEM W3MEHEHUW, YMeHue [denaTb 0OOCHOBaHHbIE
3aKIOYeHNs Ha OCHOBE Hay4HbIX (DAKTOB ¥ UMEIOLLMXCA AaHHbLIX C LESb0 MONyYeHns 4OCTOBEPHbIX
BbIBOOB;

CMOCOBHOCTL CaMOCTOATENBHO MCNOMNb30BaTh BMONOrMYeckne 3HaHUs ANns peLleHns npobnem
B peasibHbIX XW3HEHHbIX CUTYaLMSX;

OCO3HaHWe LEHHOCTU Hay4yHOW [EeATEeNbHOCTM, FOTOBHOCTb OCYLUECTBMSATb MPOEKTHYH W
NCCeaoBaTesbCKyo AeaTeNIbHOCTb UHAMBMAYANBHO U B TPyNne;

FOTOBHOCTb U CMOCODHOCTb K HEMpepbiBHOMY 00pa3oBaHM0 M caMoobpa3oBaHuio, K
aKTMBHOMY MOSYYEHWO HOBbIX 3HaHWMM N0 OMONOTMM B COOTBETCTBUAM C  XKM3HEHHLIMY
noTpebHoCTAMM.
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METAMNPEAMETHbIE PE3YNIbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHUS Yy4yebHoro npeameTta «buonorusy  BKMOYaoT:
3HaYuMble AN (OPMUPOBAHWMS  MUPOBO33PEHWST  OByvaloWmxcs  MeXAUCUMNIUHapHbIE
(MexXnpeaMeTHble) 0bLLEHayYHble NMOHATUSA, OTpaxXatolme LenoCTHOCTb Hay4YHOM KapTUHbI Mupa W
cneunduky METOAOB MO3HAHMS, WUCMOMNb3YEMbIX B €CTECTBEHHbIX Haykax (BELLECTBO, SHeprus,
SIBIEHME, NPOLECC, CUCTEMA, HAaYYHbIN (haKT, MPUHLMM, rMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,
uccnefoBaHue, HabntogeHue, U3MepeHue, KCTEepUMEHT W pyrue); YHuBepcasbHble Yy4yebHble
aoencteus  (nosHaBaTeNbHble,  KOMMYHUKATWBHble,  PErynsTuMBHbIE),  obecneunBatoLine
(hopMupoBaHne (OYHKUMOHANBHON TPaMOTHOCTM M COLMArbHOM KOMMETEHLMM 0by4atoLmxcs;
CMoCOBHOCTbL 0BYYaKOLLMXCS UCMOMNb30BATb OCBOEHHBIE MEXANCLMNIMHAPHBIE, MAPOBO33PEHYECKNME
3HaHMA 1 yHMBEpPCasbHble y4yebHble AeiCTBMS B MO3HABATESIbHOW U COLMAnbHOMN NPaKTUKE.

B pesynbtate wu3yyeHns Ouonor Ha YpoBHe cpeaHero obwero obpasoBaHus Y
obyvatowerocs 6yayT copmMupoBaHbl NO3HaBaTelbHble YHMBEpPCANbHblE Y4YebHble AencTBuS,
KOMMYHWKaTUBHbIE YHUBEPCAlbHblE Y4YeOHbIE OENCTBUS, PerynaTuBHble YHUBEPCaNbHble y4ebHble
LENCTBMUS, COBMECTHAS AEATENBbHOCTb.

MeTanpegmeTHble pe3ynbTaTbl OCBOEHMS MporpaMmbl cpefHero obuiero obpasoBaHus
OOMKHbI OTpaxaTb:

OBnapeHune yHUBepcanbHbIMU Y4eOHbIMM NO3HaBaTeNbHbIMU AEUCTBUSAMM:

1) 6a30Bble nornyeckue AeNcTBUSA:

CaMOCTOSATENbHO  (hOPMYNMpOBaTb U akTyanuaupoBaTb npobnemy, paccmartpueatb €€
BCECTOPOHHE;

MCNONb30BaTh NPWU OCBOEHWUW 3HAHWIA MPUEMBI NOTUMECKOTO MbILLNEHNS (aHanu3a, CUHTE3a,
CpaBHEHUS, KnaccudmkaLmm, 0606LLeHS), packpbiBaTb CMbICIT BUONOrMYECKNX NOHATUI (BbIAENATH
X XapaKTepHble NPU3HaKK, YyCTaHaBNMBATL CBA3W C APYTUMU MOHATUAMN);

OnpefenaTb Lenu LesTenbHOCTW, 3afaBasi napaMeTpbl W KpUTEpUM WX LOCTUKEHMS,
COOTHOCUTb pe3ysbTaThbl AEATENBHOCTY C NOCTABMNEHHLIMU LIENSMMY;

MCnonb30BaTh BUONOrMYECKNE NOHATMA ANS 0O BACHEHNS PAKTOB M SBNEHUIN XUBOW NPUPOabI;

CTPOUTb NOTUYECKME PACCYXOEHWS (MHAYKTUBHbIE, AEAYKTUBHbIE, NO aHanoru), BbISBIATb
3aKOHOMEPHOCTW U MPOTMBOPEYMS B pacCMaTpUBAEMbIX SBMEHUSX, (POPMYNMPOBaTb BbIBOAb! W
3aKNYEHMS;

NPUMEHSTb CXEMHO-MOZENbHbIE CPEACTBA ANS NPEACTABNEHWS CYLLECTBEHHbLIX CBS3EN W
OTHOLUEHUA B W3y4aemblx Ouonormyeckux oOBEKTAX, a Takke NPOTMBOPEYMA Pa3HOTO pofa,
BbISIBMIEHHbIX B PA3MNNYHbIX MHPOPMALIMOHHBIX UCTOYHMKAX;

paspabaTblBaTb NiaH peLleHns NpobnemMbl C YH4ETOM aHanmn3a UMEHLLMXCA MaTepuanbHbIX U
HemaTepuasnbHbIX PECYPCOB;

BHOCWUTb KOPPEKTWBbI B [AEATENbHOCTb, OLEHWBATL COOTBETCTBME PE3yNbTaToB LENsM,
OLIEHMBATb PUCKW NOCNEACTBUN AESTENBHOCTY;

KOOPAWHWPOBATb UM BbINOMHATL paboTy B YCNOBWSIX pPearibHOro, BUPTYanbHOMO W
KOMOMHMPOBAHHOIO B3aMMOOENCTBUS;

pa3BKBaTb KpeaTWBHOE MbILLNEHNE NPY PELLEHUN XN3HEHHBIX NPOBREM.

2) 6a3oBble uccnegoBaTenbCKue AeNCTBUA:

BMageTb HaBblkaMu y4eOHO-UCCNEeaoBaTENbCKOM W MPOEKTHOM AESTENbHOCTW, HaBbIKaMy
paspelleHns npobnem, CnocoBHOCTbI U FOTOBHOCTBID K CaMOCTOSTESIbHOMY MOUCKY METOAO0B
PeLIEHNs NPaKTUYECKMX 3a4a4, MPUMEHEHNIO Pa3NNYHbIX METOLOB NO3HAHUS,
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UCMONb30BaTb PasfNyHble BUAbI AEATENbHOCTW MO MOSTYYEHUI0 HOBOMO 3HaHWUS, €ro
WHTepnpeTauuy, npeobpa3oBaHuio W MPUMEHEHWO B Y4YeOHbIX CUTyauusix, B TOM 4ucrie npu
CO3AaHNN y4ebHbIX 1 coLMarbHbIX MPOEKTOB;

(hOpMMPOBAaTL HayYHbI TWUM MbILWIEHUS, BrafeTb Hay4yHOW TEPMMHOMOMMEN, KITHOYEBbIMY
MOHATUAMMW U MeTOZaMM;

CTaBUTb U (HOpPMYNMpoBaTb COBCTBEHHblE 3ajauu B 0OpasoBaTenibHOM AesTenbHOCTU W
KM3HEHHBIX CUTYaLMSIX;

BbISIBINATb NPUYNHHO-CNELCTBEHHbIE CBA3W M aKkTyanmavMpoBaTh 3adady, BbigBuraTb rnotesy
€€ peLleHus, HaxoOuTb apryMeHTbl AN [oKasaTenbCTBa CBOMX YTBEPXOEHWW, 3afaBaTb
napameTpbl U KpUTEPUN PeLLIEHUS;

aHanusupoBaTb MOJTy4YEHHbIE B XOAE PelleHns 3afayn pesynbTathbl, KPpUTUYECKW OLEeHMBATb
MX JOCTOBEPHOCTb, NPOrHO3MPOBATL U3MEHEHWE B HOBbIX YCIOBUSIX;

[aBaTb OLEHKY HOBbIM CUTYaLMAaM, OLEHUBATb NPUOBPETEHHBIN OMbIT;

OCYLLECTBNATL LiefieHanpaBieHHbId NMOUCK MepeHoca CpeacTB M cnocoboB AencTBus B
npodheccroHanbHyo cpesy;

yMeTb  MEpPeHOCUTb  3HaHMA B MO3HABATENbHYd M MpakTudeckyto  obnacTu
KU3HEAEATENbHOCTH;

YMeTb UHTErPUPOBaTb 3HAHUSA U3 PasHbIX NpeaMEeTHbIX obnacreit;

BblABUraTb HOBble WAeW, npepfiaraTb OpWUrMHambHble NOAXOAbl W PeLleHMs, CTaBUTb
npobnembl 1 3agayu, 4ONycKatLme anbTePHATUBHbIE PELLEHMS.

3) pabota ¢ uHopmaumen:

OPMEHTUPOBATLCA B PasNUYHbIX WUCTOYHMKAX MHGOpMaumy (Tekcte yvebHoro nocobus,
Hay4HO-NONYNSAPHON NuTEpaType, BUOMOrMYECcKMX CnoBapsX M CrPaBOYHMKAX, KOMMbIOTEPHbIX
Basax AaHHbIX, B WHTepHeTe), aHanuavMpoBaTb WHGOPMALMIO pasfnYHbIX BMAOB U HOpM
NPeLCcTaBeHns, KPUTUYECKU OLeHNBATbL €€ OCTOBEPHOCTb N HEMPOTUBOPEUMBOCTD;

(hopMynMpoBaTb 3anpocbl U MPUMEHATb pasfnuyHble METOoAbl Mpu noucke M oTbope
Buonornyeckon nHchopmawmm, HeobxoaMMoN Ans BbINOMHEHUS y4eBHbIX 3aaay;

npuobpetatb  OMbIT  UCMOMb30BaHUS  MHAOPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOMOIWN,
COBEpLLEHCTBOBATb KyNbTypy akTUBHOMO UCMOMb30BaHMS Pa3nYHbIX MOUCKOBbLIX CUCTEM;

CaMOCTOSATENbHO  BblbMpaTh  ONTUManbHY  (OpMy  NpeAcTaBneHus  Guonornveckoi
WHopMaLmMK (cxeMmbl, rpaduki, auarpaMmmbl, TabauLbl, PUCYHKW 1 Apyroe);

NCNONb30BaTb HayYHbIM A3bIK B KavyecTBe cpenctea npu pabote ¢ Guonornyeckoi
WH(POPMALIMEN: MPUMEHATL XUMUYeckue, (pU3MYeckme M MaTemaThyeckne 3Haku M CUMBOSbI,
(hopmynbl, abbpeBuatypy, HOMEHKNATypy, MCMonMb3oBatb W npeobpas3oBbiBaTb — 3HAKOBO-
CUMBOJIYECKME CPELCTBA HarNsgHOCTY;

BnageTb HaBblkaMu pacno3HaBaHus U 3aluTbl  MHGOPMaUWUKM,  MHGOPMALMOHHON
6e30nacHOCTH NNYHOCTH.

OBnageHue yHuBepcanbHbIMU KOMMYHUKaTUBHLIMU AeUCTBUAMM:

1) obwweHue:

OCYLLEeCTBNATL KOMMYHMKALIMM BO BCEX Chepax XM3HW, aKTUBHO Y4acTBOBaTb B Auanore uim
AMCKYCCUM Mo cyLecTBy obcyxaaeMon TeMbl (YMeHWe 3aaBaTb BOMPOCHI, BbICKa3biBaTb CYXAEHUS
OTHOCWTENbBHO BbLIMNOSTHEHUS MpednaraeMon 3afayu, Y4uTbiBaTb WHTEPECHI M COrMacoBaHHOCTb
NO3NLMIN OPYriX Y4aCTHUKOB Auanora unm QUCKyCcum);
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pacrnosHaBaTb HeBepbarbHble cpeacTBa 0OLLEHNS, MOHUMATL 3HAaYeHUe CoLMarbHbIX 3HAKOB,
NPeAnoCLIIOK BO3HWKHOBEHUS KOH(IIMKTHBIX CUTyaLMW, YMeTb CMSArvaTb KOHC(IMKTbI U BECTU
neperoBopbl;

BNafeTb pas3nuyHbiMu crnocobamn OOLEeHWs U B3aMMOAEWCTBUS, MOHUMATb HaMepeHus
OpYruxX nofen, NposiBnsTb YBaXUTENbHOE OTHOLLEHWe K cobecefHWKy M B KOPPEKTHOM (popme
(hOpPMYSIMPOBaTL CBOM BO3PAXEHNS;

Pa3BEPHYTO M JIOMMYHO 13naraTtb CBOK TOYKY 3PEHUS C UCMONb30BAHNEM A3bIKOBbIX CPELCTB.

2) coBmMecTHas AeATeNbHOCTb:

MOHMMATb M MCMOMb30BaThb MPENMYyLLEecTBa KOMaHZHOM W WHAMBMAYanbHOM paboTbl npw
peLleHnn Buonornyeckon npobnembl, 060CHOBbIBATL HEOBXOAUMOCTb MPUMEHEHUS TPYMNOBbIX
(hOpM B3aUMOLAENCTBUSA NPY pPeLLEeHnn y4ebHOM 3agaum;

BbIOMpaTb TEMATWKy M MeTofbl COBMECTHbIX AEUCTBUA C YY4ETOM OOLMX MHTEPECOB W
BO3MOXHOCTEW KaX[I0ro YrieHa KonnekTuea;

NPWHUMATB LieSIn COBMECTHOM [eATENbHOCTI, OPraHWM30BbIBaTb W KOOPAMHWUPOBATL 4ENCTBUS
Nno €eeé [OCTWKEHUIO: COCTaBNATb MriaH [EencTBWiA, pacnpefendtb pofu C YY4ETOM MHEHUM
Y4aCTHWKOB, 006CYyXaaTb pe3ynbTaTbl COBMECTHON paboThl;

OLleHMBaTb Ka4yeCTBO CBOErO BKMada W KaXOOro y4acTHUKA KoMaHibl B 00LWWiA pesynbTaTt no
pa3paboTaHHbIM KpUTEPUSM;

npepfiaraTb HOBbIE MPOEKTb, OLEHMBATb MAEW C MO3NLMM HOBMW3HbI, OPUMMHASBHOCTM,
NPaKTUYECKON 3HAYNMOCTMY;

OCYLLECTBNATb NO3UTUBHOE CTPATErM4yeckoe NoBeAeHNEe B PasnnyHbIX CUTYaLMsX, NPOSBNATL
TBOPYECTBO M BOOBpaxeHue, BbITb MHALMATUBHBIM.

OBnageHune yHUBepcanbHbIMU PerynsiTuBHbIMU AEeNCTBUAMM:

1) camoopraHmsaums:

ncnonb3oBaTh GUONorMYeckne 3HaHUS AN1st BbISBEHNS NPOGNEeM M X PELLEHNS B XU3HEHHbIX
W y4ebHbIX CUTyaLmsIX;

BbIOMpaTb Ha OCHOBE BWMONOTMYECKUX 3HAHMI LIENEBbIE U CMbICMOBbLIE YCTAHOBKM B CBOMX
[ENCTBMAX M MOCTYMKax Mo OTHOLUEHWIO K XMBOW MPUPOAE, CBOEMY 3[0POBbH W 3[40POBbLI
OKPYXatoLLWX;

CaMOCTOSATENbHO  OCYLIECTBNATL NO3HABATESbHYI [OEATENbHOCTb, BbISBNATL Npobnembl,
CTaBUTb 1 (hOpMynMpoBaTh COBCTBEHHbIE 3aAa4n B 0Opa3oBaTenbHON AEATENBHOCTH W XKM3HEHHDBIX
cUTyauumsx;

CaMOCTOSATENbHO COCTaBNATb NaH PeLleHns npobrembl ¢ YYETOM UMEKOLWMXCH PECYpCOB,
COOCTBEHHbIX BO3MOXHOCTEN W MPEeSnOYTEHNN;

[iaBaTb OLEHKY HOBbIM CUTyaLWAM;

pacLUMpsATb pamku y4ebHOro npeameTa Ha OCHOBE JIMYHbIX NPEANOYTEHUI;

[enaTb 0CO3HaHHbI BbIBOP, apryMeHTUpoBaTh ero, bpaTb OTBETCTBEHHOCTb 3a PELLEHME,;

OLEHMBATb NPUOBPETEHHBIN OMbIT;

cnocobeTBoBaTh (HOPMUPOBAHMIO W NMPOSBIEHNIO LIMPOKON 3pyAMLMM B pasHbIX obnacTsx
3HaHWI, MOCTOSHHO NOBbILATL CBOV 0OPa30BaTENbHbINA U KyNbTYPHbLIN YPOBEHS.

2) CaMOKOHTPOfb:

[iaBaTb OLEHKY HOBbIM CWTyaLusiM, BHOCWUTb KOPPEKTUBbI B [EATENbHOCTb, OLEHMBATb
COOTBETCTBME PEe3yNbTaToB LENsM;
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BNafeTb HaBblKaMu NMO3HABATENbHOW pedIiekCun Kak OCO3HaHWS COBEPLUAEMbIX OeACTBUN U
MbICANTESBHBIX MPOLLECCOB, UX Pe3yNbTaToB U OCHOBAHWIA, MCNONL30BATb NPUEMBI pedoriekcum Ans
OLIEHKM CUTyaLmK, Bblbopa BEPHOTO peLLEeHNS;

YMETb OL|EHMBATb PUCKM U CBOEBPEMEHHO NPUHUMATDL PELLEHUS MO UX CHKEHMIO;

NPWHUMATb MOTUBbI M apryMEHTbI APYriX Npu aHanuse pesynbTaToB AedTeNnbHOCTY;

3) npuHATUE CedAa N Apyrux:

NpuHUMaTL cebs, NOHMMas CBOW HEAOCTATKM U JOCTOMHCTBA;

NPWHUMATL MOTUBbI M apTyMEHTbI APYruX Npu aHanuse pesynbTatoB AedTeNbHOCTY;

NpW3HaBaTb CBOE NpaBo M NpaBo ApYrX Ha OLUMOKK;

pa3BMBaTb CMOCOBHOCTL NOHUMATL MUP C MO3ULMM APYroro YerioBeka.

NPEOMETHBIE PE3YJIbTATDI

[peameTHble pesynbTaTbl OCBOEHWS cofdepxaHus yvebHoro npegmeta «buonorus» Ha
yrnybnéHHoM ypoBHE OPUEHTUPOBaHbI Ha obecneyeHne NPounbHOr0 0byyveHus obyyaroLmxcs
Buonorun. OHu BKMKOYAKOT: cneundmyeckme ans Buonormm HayuHble 3HaHUs, YMEHUst 1 cnocobbl
OENCTBUA NO OCBOEHMIO, MHTEPMpeTauun M nNpeobpas’oBaHui0 3HaHWW, BUObI AEATENbHOCTU MO
MOMYYEHMIO HOBbLIX 3HAHWA WM UX MPUMEHEHMIO B Pa3nMyHbIX Y4ebHbIX, @ Takke B pearibHbIX
XM3HEHHbIX cuTyaumsx. [NpegmeTHbIe pesynbTaThbl NPeLCTaBeHb! N0 rogaM U3y4YeHus.

[peameTHble pe3ynbTaTbl 0CBOEHUS y4ebHoro npeameTa «buonorus» B 10 Knacce LOMKHbI
oTpaxarb:

CPOPMUPOBAHHOCTb 3HAHMI O MECTe M pou BUONOrMM B CUCTEME ECTECTBEHHbIX Hayk, B
(HOPMUPOBAHUN ECTECTBEHHO-HAY4YHON KapTUHbI MUPA, B MO3HAHWW 3aKOHOB MPUPOLbl W PeLLeHNH
npobnem pauroHarnbHOro NPUPOAOMNONbL30BaHNS, O BKNaae POCCUNCKMX M 3apyDeXHbIX YYEHbIX B
passuTHe Buonoruu;

BNafeHne CucTemMoir OMONMOTMYECKUX 3HAHWW, KOTOpas BKIKYAeT: OCHOBOMoMNarawLme
Buonornyeckme TEPMWMHbI U MOHATUS (KM3Hb, KneTka, OpraHuaMm, Metabonuam, romeocras,
camoperynsums, camoBOCNPOU3BEAEHNe, HACNeLCTBEHHOCTb, U3MEHYMBOCTb, POCT U pa3BUTUE),
Buonornyeckme Teopum (knetouHas Teopus T. LeaHHa, M. LUnenaeHa, P. Bupxoea, XpoMOCOMHas
Teopust HacnencteeHHoctn T. MopraHa), yyenus (H. W. BaBunosa — 0 ueHTpax MHoroobpasus n
NPOUCXOXOEHNS KYNbTYPHbIX PAcTEHUI), 3aKoHbl (€AMHOOOPa3nNs NOTOMKOB MEPBOTO MOKOSEHNS,
pacLLensieHuns, YACTOTbI rameT, He3aBucMoro Hacrnegoeanusa . MeHgens, roMmonornyeckux psagos
B HacnencTBeHHOW n3MeHumBocTv H. /. BaBunosa), npuHLmnbI (KOMNIEMEHTApPHOCTH);

BNafeHNe OCHOBHbIMA METOZAMM HAYYHOro MO3HaHMS, WUCMOMb3yeMbIX B BUONOrMYECKMX
NCCrneaoBaHNSX XnBbIX 0OBEKTOB (ONUCaHMe, 3MepeHne, HabogeHne, SKCNEPUMEHT);

YMEHWE BbIAeNATb CYLIECTBEHHble MPU3HAKW: BUPYCOB, KIETOK MPOKApPMOT M 3yKapuorT,
OHOKMNETOYHbIX M MHOMOKIMETOYHbIX OpPraHuM3MoB, B TOM u4ucne 6aktepun, rpuboB, pacTeHun,
XMBOTHbIX W YernoBeka, CTPOEHUS OpraHOB M CUCTEM OPraHOB PaCTEHUM, XMBOTHbLIX, YenoBeka,
NMPOLLECCOB XM3HEeAEeATENbHOCTU, NPOTEKALMX B OpraHn3Max pacTeHUn, XUBOTHBIX W YeslOBeKa,
Buonornyeckmx npoueccos: obmeHa BeLlecTB (MeTabomam), NpeBpaLLleHnst aHeprun, BpoXeHUs,
aBTOTPOHOTO W reTepOTPOGIHOrO TUMOB NUTAHKS, (POTOCKUHTE3A U XEMOCWHTE3A, MTO3a, MENO3a,
rameToreHesa, aMbpuoreHesa, noCTaMOPUOHAmNbHOTO Pa3sBUTUS, PA3MHOXEHUS, UHAWBUAYANbHOTO
Pa3sBMTWS OpraH13Ma (OHTOreHes3a), B3aMMOAENCTBIS FeHOB, reTeposuca, UCKYCCTBEHHOMO 0TOOpa;
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YMeHWe YyCTaHaBnMBaTb B3aMMOCBA3N MeEXOy OpraHoupamu Knetkn U ux yHKUMSAMK,
CTPOEHUEM KITETOK Pa3HblX TKaHeW W UX (DYHKUMAMMW, MexZy OpraHamu v CUCTEMaMW OpraHoB Y
PaCTEHUN, XUBOTHBIX U YenoBeka W UX (OYHKUMAMM, MeXZy CUCTEMaMu OpPraHoB W UX (OYHKLMSAMK,
Mexzay aTanamm obMeHa BeLlecTB, aTanamu KIeTOYHOTO LMKNa U KU3HEHHbBIX LIMKMNOB OpraH13moB,
aTanamy 3MBPUOHANLHOTO Pa3BUTUS, FEHOTUMOM U (DEHOTUMOM, (DEHOTUMNOM U (PakTopamu cpedpl
0BuTaHus;

YMeHWe BbISIBAATb OTMWYMTENbHbIE MPU3HAKM XMBbIX CUCTEM, B TOM YWUCREe pPaCTEeHWN,
KMBOTHbIX W YESI0BEKa;

YMeHWe WCnonb30BaTb COOTBETCTBYIOLME apryMeHTbl, OMONOrMYeckyld TepMUHOMOTUIO U
CUMBONUKY AJ151 AOKa3aTenbCTBa POACTBA OPraHN3MOB Pa3HbIX CUCTEMATUYECKMX TPYN;

yMeHWe pelwatb Buonornyeckme 3agauu, BbISBNATb MPUUMHHO-CIIEACTBEHHbIE CBA3WN MeXIy
uccnegyeMbiMi BuonornyeckuMi npoueccamm U SBREHUSMK, enaTb BbiBOAb! M NPOrHO3bl Ha
OCHOBaHWM MONYYeHHbIX PE3YNbTaTOB;

YyMeHWe BbINOMHATL NabopaTopHble U npakTudeckue paboTbl, cobntogatb npasuna npu
paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060pyAOBaHUEM,;

YMeHWe BblABUraTb rUNOTE3bl, MPOBEPATb UX  3KCMEPUMEHTaNbHbIMM  CPEeLCTBaMMy,
(hopMyNMpys Lerb UCcCnefoBaHWs, aHanU3npoBaTh NoJTyYeHHble pesynbTaThl U AenaTb BbIBOAbI;

YyMeHWe Yy4yacTBoBaTb B Yy4yebHO-uccrnegoBaTenbckon pabote no Guonoruw, akonornn u
MeauUMHe, MpoBOAMMONM Ha 6ase LUKOMbHbIX HayyHbIX 0OLWecTB, U Nybau4HO npencTaBnaTh
NOnyYyeHHble pe3ynbTaTbl HA YHYEHUYECKUX KOHEPEHLUSX;

YMEHWe OLEeHNBaTb 3TUYECKe acneKTbl COBPEMEHHbIX UCCrefoBaHWiA B 06riactu bruonorum u
MeULMHbI (KNOHUPOBaHME, UCKYCCTBEHHOE OMII0A0TBOPEHUE, HANpaBIiEHHOE U3MEHEHME reHoMa 1
CO3AaHne TPAHCreHHbIX OPraHN3MOoB);

YMeHWe OCYLLECTBNATb OCO3HAHHbLIA BbIOOP ByayLien NpodeccroHanbHON LeATENbHOCTU B
obrnacti Buonorum, mMeauUmMHbl, BUOTEXHONOrMK, BETEPUHAPWN, CENbCKOTO XO03AWCTBA, MULLEBOM
NPOMBILLMEHHOCTH, YrMybnaTh NO3HABATENbHBIA MHTEPEC, HAMPaBMEHHbI HAa OCO3HaHHbLIN BbIOOP
COOTBETCTBYIOLLEN Npodeccun 1 npodormkeHne buonornyeckoro obpasoBaHWst B OpraHu3aumsx
cpeaHero npoeccoHanbHOro 1 BbICLEro 0bpasoBaHus.

[peameTHble pe3ynbTaTbl 0CBOEHUS y4ebHoro npeameTa «buonorus» B 11 Knacce LOMKHbI
oTpaxartb:

CPOPMUPOBAHHOCTL 3HAHUI O MECTE M ponu GMONorMM B CUCTEME ECTECTBEHHBIX HayK, B
(hOPMMPOBAHUM  COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTWUHbI MUpa, B MO3HAHWW 3aKOHOB
NPMPOabl ¥ PELLEeHUM 3Konornyeckux npobrem YenoBevyecTBa, a TakKe B PELIEHUM BOMPOCOB
paLMOHanbHOMo NPUPOLONOb30BaHUS, U B (hOPMUPOBAHWUM LIEHHOCTHOMO OTHOLLEHWS K NPUPOAE,
obulecTBy, 4enoBeky, O BKNage POCCUACKUX W 3apybexHbIX YYEHbIX-OMONOroB B pasBuTHe
Ouonoruu;

YMeHWe BnageTb CUCTEMOM OMOMOrMYecKUX 3HaHUIK, KOTOpas BKIOYAET OnpedeneHus W
MOHMMaHWe CYLLHOCTM OCHOBOMOSArarLLmx 6UonorMyecknx TEPMUMHOB W MOHATUI (BUA, SKOCUCTEMA,
Buocepa), Buonornyeckme Teopun (BosoLUMoHHaa Teopus Y. [lapBuHa, CUHTETUYECKas Teopus
asontouun), yuenns (A. H. CeBepLioBa — 0 nyTaXx U HanpaeneHusx asontounuy, B.W. BepHaackoro — o
Buocepe), 3akoHbl (reHeTudveckoro pasHosecusi [bx. Xapau u B. BanHbepra, 3apofbilleBoro
cxogctea K. M. bapa), npasuna (MuHumyma 0. JInbuxa, SKOMOrMYECKON mupamuibl SHepru),
rnotessl (runotesa «mupa PHK» Y. Funbepta);

yMeHWe BnageTb OCHOBHbIMM METOZaMM HAyYHOro MO3HaHWS, UMCMONb3yeMbIMA B
Buonornyecknx  UCCnedoBaHWUsIX JKMBbIX OOLEKTOB U 3KOCUCTEM (OMWUCaHWE, W3MEPEHME,
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HabnogeHne, 3KCNEPUMEHT), cnocobamit BbISIBNMEHUS W OLEHKA aHTPOMOreHHbIX WM3MEHEHWA B
npupoae;

YMeHWe BbIENATb CyLEeCTBEHHblE MPU3HAKM: BMAOB, OKMOreOLEHO30B, 3KOCUCTEM U
Buocdepsl, CTabUNM3MpyLOLLEro, [OBWMXKYLLEr0 W pa3pbiBaloLLEr0 eCTeCTBEHHOrO  0Tbopa,
annonaTpu4eckoro 1 CUMNaTPUYECKoro BUA00BPa30BaHNS, BMSHUS ABVXYLUMX CUI 3BOMHOLMM Ha
reHodoHA nonynsauuKM, NPUCMOCOBIIEHHOCTN OpraHn3mMoB K cpede 00MTaHWs, 4epeaoBaHus
HanpaBneHU 3BONOLMN, KPYrOBOPOTA BELLECTB M NMOTOKA SHEPrM B SKOCUCTEMAX,;

YMEHWE YCTaHaBMMBaTb B3aMMOCBS3M MeXOy MpoLeccamit SBOMIOLUMKA, OABWKYLWMMKA CUiamu
aHTponoreHe3a, KOMMOHEHTaMM Pa3fMYHbIX SKOCUCTEM U NPUCMOCOBNEHNAMM K HUM OPraHU3MOB;

YMEHWE BbISBNSATb OTAMYMTENbHbIE MPU3HAKM XMBbIX CUCTEM, MPUCTMOCOBNEHHOCTL BUAOB K
cpege obutaHus, abuoTMyeckux W BUOTMYECKMX KOMMOHEHTOB 9KOCUCTEM, B3aMMOCBA3EN
OPraHM3MOB B COOBLLECTBAX, aHTPOMOrEHHbIX M3MEHEHI B SKOCUCTEMAX CBOE MECTHOCTMU;

YMEHME WCMONb30BaTb COOTBETCTBYIOLIME apPryMEHTbl, BMONOrMYECKYI0 TEPMUHOMOMIO U
CUMBONMUKY ANS  AOKa3aTenbCTBAa POACTBA OPraHW3MOB pPasHblX CUCTEMATUYECKUX rpynn,
B3aMMOCBSI3# OpPraHu3MOB ¥ cpedbl 0BUTaHUsl, €AMHCTBA YENOBEYECKMX pac, HeobxoauMOoCT
COXpaHeHnsi MHOroobpasusi BMAOB W SKOCUCTEM KaK YCMOBMUSI COCYLLECTBOBaHMS Npupodbl M
4enoBeYeCTBa;

yMeHWe pelwatb B1onorMyeckme 3agauu, BbISBNATb MPUUMHHO-CNIEACTBEHHbIE CBA3WN MeXay
nccnegyembiMn GuonornyeckuMy npoueccamm W SBNEHUSIMKA, OenaTb BbiBOAbl W NPOrHO3bl Ha
OCHOBaHWM NMOMNYYeHHbIX PE3YNbTaTOB;

YyMeHWe BbINOMHATbL NabopaTopHble U npakTuyeckue paboTbl, cobntoaatb npasuna npu
paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060pyAOBaHUEM,;

YMeHWe BblABUraTb rMNOTE3bl, MPOBEPATb MX  AKCMEPUMEHTaNbHbIMM  CPEeLCTBaMM,
(hopMynmnpys Lenb UCccnegoBaHWs, aHann3npoBaTh Nosy4YeHHble pe3ynbTaTthl U AenaTb BbIBOAbI;

YMeHue y4vacTBoBaTb B Yy4yebHO-uccrefoBaTenbckoi pabote no 6Guonornn, akonoruv u
MeauUMHe, NPOBOAMMONA Ha 6a3e LUKOMbHbIX HayyHbIX OOLWECTB, U NyBAMYHO NpeacTaBnAaTb
NOnyYeHHble pe3ynbTaTbl Ha YHYEHUYECKNX KOHEPEHLMSX;

YMEHWe OLEeHNBATb rMNoTe3bl U TEOPUU O NPOUCXOXKOEHWUN XN3HN, YETIOBEKA U YENOBEYECKNX
pac, O MNpuyMHax, nocneacteusax M cnocobax npedoTBpalleHnst rnobanbHbiX W3MEHEHUN B
Buocdepe;

YMEHME OCYLLECTBNSATb OCO3HAHHbIN BbIGOp ByayLleit npodeccnoHanbHON AesTENBHOCTA B
obnactu Guonorun, 3KOMorMK, MPUPOAONONL30BaHNUS, MEANUMHBI, BUOTEXHONOMK, NCUXONOMK,
BETEPUHAPUM, CENbCKOTO XO3AWCTBA, MULLEBOMA MPOMBILIIEHHOCTH, YrybnsaTe NO3HaBaTESbHbI
WHTEPEC, HaNPaBMeHHbIA HAa OCO3HAHHLIN BbIBOP COOTBETCTBYHLLEN Npodecc 1 NPOLOIHKEHME
Buonornyeckoro 06pa3oBaHMs B OpraHM3auUMsX CpeaHero npodeccroHanbHOr0 U BbICLIETO
obpasoBaHus.
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TEMATUYECKOE NITAHUPOBAHUE

10 KITACC
KonuuectBo yacoB AneKTpOHHbIE
(umchpoBbie)
Ne n/n HanmeHoBaHuWe pa3genoB U TeM NporpamMmmbl KoHTponbHble  [pakTuyeckue
Bcero obpaszoBaTtenbHble
paboTbi paboTbi pecypeb!

1 Buonorus kak Hayka
2 JKnBble CUCTEMBI U UX U3YYEHUE
3 Bronorusa knetku 0.5
4 Xummnyeckas opraHusauus KneTku 10 1
S CTpoeHme 1 yHKLMM KNEeTKu 2
6 OBmeH BelLLecTB 1 NpeBpaLLeHne SHepriv B KneTke 1
7 HacnepfcreeHHas MHpopMaums 1 peanusauus eé B KneTke 0.5
8 YKU3HEHHDIV LK KNETKM 1 1
9 CTpoeHme 1 yHKLMM OpraHn3mMoB 17 1.5
10 Pa3mMHOXeHWe 1 pa3suTMe OpraHn3mMoB 1.5
11 ['eHeTWKa — Hayka O HacneACTBEHHOCTU U UMEHYUBOCTI OPraHN3MOB 0.5
12 3aKOHOMEPHOCTW HaCNeACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTN U3MEHUMNBOCTM 1
14 ['eHeTuka YenoBeka 0.5
15 Cenekuus opraHn3moB 1
16 BuoTexHonorus n cuHTeTUYeckas Guonorns 1

OBLLEE KONMMYECTBO YACOB MO MNMPOrPAMME 102 2 13
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11 KNACC

KonuyecTtBO YacoB

OneKTPOHHbIe
(umchpoBbie)

Ne n/n HaumeHoBaHuWe pa3fgenoB U TeM NPorpammb| KoHTponbHble  [pakTuyeckue
Bcero obpaszoBaTtenbHble
paboTbi pabdoThbI pecypeb!
1 3apoxaeHne 1 pa3BuTHe IBOIOLMOHHBIX NPEACTaBNEHNA B Gronorum 4
2 MukpoaBontoLms 1 eé pesynbTaThl 14 2
3 Makpo3aBontoLms 1 e€ pesynbTarbl 6
4 [MponCcXoXaeH1e 1 pasBuUTHE XNU3HK Ha 3emre 15 1.5
5 [MponcxoxaeHne YenoBeka — aHTPONoreHes 10 1 1
6 JKOMNOrNs — Hayka 0 B3aMMOOTHOLLEHWAX (V)pFaHI/ISIYIOB n 3 05
HaZopraHU3MEHHbIX CUCTEM C OKPYXatoLLen cpeaon
OpraHun3ambl 1 cpefa 0butaHus 1.5
JKonorvs BUZOB 1 NOMyNALMIA 0.5
JKOMOorms coobLLECTB. DKOMOrMYECKNE CUCTEMBI 12 0.5
10 Buocdepa — rmobansHas akocuctema 6
11 Uernosek 1 okpyxatoLias cpega 14 1
OBLLEE KONMMYECTBO YACOB MO MNMPOrPAMME 102 2 7.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bceero Koutpoaenbie  Ipaxkruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 buonorus kak KOMIUIEKCHAsI HaAyKa U Kak 1 109
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1 5.09
YpoBHEBas opraHu3anus ;KUBbIX CUCTEM 1 7.09
4 HcTopust OTKPBITHS U U3YYEHUS KIETKU. 1 8.09
Knerounas Teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHOH OUOJIOTHH 1 05 12.09
(xpomarorpadus, snexrpodopes, ' '
TuddepeHaIbHOe HEeHTpU(YyTUpoBaHUE,
ITLIP)»
6 XHUMHUYECKHUHN COCTaB KIIETKH 1 14.09
7 MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX 1 15.09
Ouosoruyeckas poiib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
3 JlaGopatopHas pabota «OOHapyxeHue 1 05 19.09
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX
peaxkuuii»
CgoiicTBa, K1accupuKkanys U QyHKIUNA
9 1 21.09
0enKoB
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OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10 22.09
YIJIEBO/IbI

1 Opranudeckue BEIecTBa KIETKH — 26.09
JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaboparopHas pabota «MccrnenoBanue 05 28,09
HYKJIGMHOBBIX KUCJIOT, BBIJICJIICHHBIX U3
KJICTOK Pa3JIMYHBIX OPTaHHU3MOBY

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue 2909
nykieozunrpudocdarer (HTD)

14 CexsenupoBanue JJHK. Metobt 310
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTtobl CTPYKTYPHOIM OHONIOTHH 5.10

16 Tunel knetok. [IpokapuoTndeckas kierka 6.10
CtpoeHune 3yKapuoTUYECKOM KIIETKH.

17 [IpakTrueckas padota «/3ydyeHne cBOWCTB 0.5 10.10
KJIETOYHOU MEMOpaHbI»

18 IToBepXHOCTHBII anmapar KJIETKH 12.10
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.

19 [IpakTuueckas padora «13yuenue 05 13.10
JIBYDKEHUS [IUTOIJIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»
[ToyaBTOHOMHBIE OPTaHOHU/IBI KIIETKH:

20 MUTOXOHJIpHH, T1acTubl. JlabopaTopHas 05 17.10
pabota «VccnenoBanue mia3Monnsa u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HememOpaHHbIE OpraHOU bl KJIETKH 19.10
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22

Crpoenue u GyHKIUH 11pa

20.10

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJIETOK Pa3InYHbIX
OpPraHU3MOB»

AccuMuISIYS U JUCCUMWIALUSA — JBE
CTOPOHBI MeTaboau3Ma. Tunbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karajas3bl)»

0.5

24.10

26.10

25

depMeHTAaTUBHBIN XapaKTep peakuii
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabota «M3yuenue pepMeHTaTUBHOTO
pacIieruieHus NepOKCHIa BOJOPO/A B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)

0.5

27.10

26
27

benku-akTuBaTOpH! ¥ OEIKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

30.10
7.11

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHEHHE TTPOIIeCcCOB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

9.11

10.11

30

AHa3poOHBIC OpraHnu3Mbl. Buibl OpokeHusI.

JlaGopatopHas pabota «CpaBHEeHUE
IPOIIECCOB OPOXKEHUS U JBIXAHUS

14.11

31

AspoOHBIE OpTraHU3MBI. DTarbl
SHEPreTHYECKOro oOMeHa

16.11

32

OHeprust MeMOpPaHHOTO TPaIUCHTA

17.11
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npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuuHOro cUHTE3a 21.11

34 Tpanckpunius — marpuuabiii cuaTe3 PHK 23.11

35 Tpaucasus u e€ Tarnbl 24.11

36 KoaupoBanue amunokucnot. Poib 5811
pubocoM B OMOCHHTE3E OeKa

37 Opranu3anus TeHOMa y TPOKAPHOT U 30.11
IYKapHOT

38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH 112
TCHOB Y DYKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH U

39 oOnuratHele napasutsl. [IpakTudeckas 0.5 5.12
pabota «Co3aHne MOJIeNTd BUPYyCca»

40 Bupycubie 3a60neBa1v11/151 YeJIoBeKa, 212
JKUBOTHBIX, PACTEHUH

41 HanorexHomornu B OMOJIOrMY U MEIUIINHE 8.12

42 JKU3HEeHHBIN UK KIETKU 12.12

43 Matpuunslii cunte3 JTHK 14.12
Xpomocomsl. JlabopaTtopHas pabota

44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5 15.12
MUKpOTIpenaparax»»

45 JleneHne KJISTKM — MHTO3 19.12
Tunsl kneTok. KapruoknHes3 U HTUTOKUHES.

46 JlabopaTtopHnas pabora «Habmronenue 05 112

MHTO32a B KJIETKaX KOHYHMKA KOpPEIIKa JTyKa
(Ha TOTOBBIX MUKpOITpETapaTax)»
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47 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK 22.12

48 Opranu3M Kak eIuHOE 11eI0e 26.12
Txanu pacrenuii. Jlaboparopnas pabota

49 P _ OPATOPHALp 0.5 28.12
«M3y4eHune TKkaHeH pacTeHU
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHnue TkaHeh 0.5 29.12
YKUBOTHBIX)
Opransl. CucreMsl opranoB. Jlaboparopnast

51 pabora «3yueHnue opraHoB IIBETKOBOTO 0.5 9.01
pacTeHus

52 Ornopa Tena opraHu3MoB 11.01

53 JIBuKeHHE OpraHN3MOB 12.01

54 [Tutanue opraHuzMoB 16.01
[Muranue MO3BOHOYHBIX KUBOTHBIX.

55 18.01
[MumeBapuTenpHas crucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB 19.01
JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U

57 23.01
YesoBeKa

58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB 25.01
KpoBeHocHas crcrema mo3BOHOYHBIX

59 26.01
JKUBOTHBIX U YEIIOBEKA

60 Brigenenue y opraHu3mMoB 30.01

61 3amuTa y OpraHu3MoB 1.02

62 NMMyHHas cucteMa 4enoBeKa 2.02
PazapakxuMocCTh U perynsius

63 P pery iy 6.02
OpPraHu3MOB

64 I'ymopanbHas peryssuus 1 3HI0KpHUHHAS 8.02
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CHUCTCMA )KMBOTHBIX U YCJIOBCKA

65
66

@DopMBbl pa3MHOKEHHUSI OPTaHU3MOB

ITonmoBoe pa3zMHOKEHUE

9.02
13.02

67

68

69

Meiios

["ameTorenes. OGpa3oBaHKe U PA3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOTI'EHE3

0.5

15.02

16.02

20.02

70

71

72

73

3akazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

Poct u pazBuTHE KUBOTHBIX.
JlaboparopHas paboTa «BblsiBieHUe
MPU3HAKOB CXOJICTBA 3apObIIICH
MMO3BOHOYHEIX JKHUBOTHBIX)

PazmHoOxeHuE 1 pa3BUTHE PACTEHUM.
JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOXEHHUSI BBICIIUX PACTEHUID)
Uctopus ctaHOBIEHUS U pa3BUTHS
TEHETUKU KaK HayKu

0.5

0.5

22.02

27.02

29.02

1.03

74

75

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaGopaTtopHast paborta «JIpo3zodmiia kak
00BEKT T€HETUYECKNX MCCIIEJOBAHUI
3aKOHOMEPHOCTH HACJIEIOBAHUS
npu3HaKoB. MoHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3yueHune pe3ynbTaTOB MOHOTHOPHUIHOTO

0.5

0.5

5.03

7.03
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CKpeLIMBaHus y Apo30(uinr"

I_II/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1 12.03
CKpEIIUBAHUS
AHanusu ee ckpenuBanue. Hemomnoe
77 pyron pemx 1 14.03
JIOMUHUPOBAHUE
JluruOpuiHoe cKpenuBaHue.
[Ipaxtnueckas padora «M3yuenne
78 P P ya 1 05 15.03
pPe3yIbTaTOB TUTHOPUIHOTO CKPEIUBAHUS
y Ip030(HUITBI)
WTOJIOTHYECKUE OCHOBBI JUTUOPUIHOIO
79 1 AMTHOPHA 1 19.03
CKpEIIUBAHUS
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1 21.03
81 XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH 1 22.03
82 I'eneTnka mona 1 2.04
83 I'eHoTnn Kak eJIOCTHAs CUCTEMA 1 4.04
I'eHeTHUecKkuil KOHTPOJIb PA3BUTHUS
84 . PO P 1 5.04
PACTCHHMIA, )KUBOTHBIX U YEJIOBEKA
M3MeHuYnBOCTE NPU3HAKOB. Buabl
85 P A 1 9.04
M3MEHYUBOCTH
86 MonudukarmoHHas U3MEHIHBOCTh 1 11.04
BapuarnmonHsbIi ps v BapualimoHHAS
kpuBast. JlaboparopHas paboTa
«McenenoBanue 3aKOHOMEPHOCTEN
87 g ¥ P 1 05 12.04
MO TU(DUKAITMOHHOW N3MEHUYUBOCTH.
[TocTpoeHre BapruaOHHOTO psiia U
BApUAIMOHHON KPUBOI»
88 I'enoTunnyeckas U3MEHYNBOCTD. 1 16.04
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Komb6unaruBHass U3MEHYMBOCTD

89

90

91

MyTannonHnast U3MEHYUBOCTD.
[IpakTuyeckas pabora «MyTtauu y
Tpo30¢huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTallMOHHOI'O ITpo1mecca.
ONUIeHeTHKA U SIIMI'CeHOMHUKA

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBneHue 1 aHaIu3 POAOCIOBHOIN

0.5

0.5

18.04

19.04

23.04

92

93

94

MeToapl MEIUIIMHCKON T€HETUKHT

3HaueHME MeHHHHHCKOﬁ I'CHCTHUKHU B
NpCaAOTBPpAlICHHUHA U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

OCHOBHBIE IOHATHUS CEJEKIIUH.
JlaGopatopHas pabota «/3yueHue coproB
KYJBTYPHBIX PACTEHHUH U MOPOA JOMAIIHUX
KUBOTHBIX»

0.5

25.04

26.04

27.04

95

MeTto/1bI ceeKIMOHHOM paboThI.
JlabopaTtopHast pabota «3yueHue MeTo10B
CEJIEKIIUU pacTEHUII»

0.5

2.05

96

JlocTr>KeHMs CeIeKIMN PACTEHUN 1
*KUBOTHBIX. [IpakTiueckas pabora
«IIpuBUBKa pacTeHHI»

3.05

97

98

CoxpaHeHue, U3y4Y€HUE U UCTIONb30BAHUE
TEHETUYECKUX PECYPCOB

BuoTexHonorus kak Hayka u OTpacib
npousBocTBa. [IpakTuyeckas padora
«M3yuenne 00beKTOB OMOTEXHOIOTUI

0.5

7.05

16.05

45




OcHoBHbIE HaNpaBJICHUS CHHTETUYECKOU

99 1 17.05
ounoJsoruu

100 XpoMOCOMHasi M TeHHAsI HH)KEHEPUs 1 21.05

101 Menunuackre OMOTEXHOIOT NI 1 23.05

102 HOBTOE)CHI/IC, 000011IeHNE, CHCTEMATH3AINS 1 24,05
3HAHUU

OBIIEE KOJIMYECTBO YACOB IT
i O CTBO €O 0 102 13.5

I[TPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpommononHas teopust Y. Jlapsuna 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 dopMUpoOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOJTFOIIHS
5 [Momymsius — sneMeHTapHas €AMHULIA 1
HBOJIIOIIH
3aKOH reHeTHYeCKOro paBHOBecus Jx.
7 Xapnau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe (GaKTOPHI IBOITIOLHUU 1
9 Dddext ocHoBarens. Ipdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30a0muu nonyssuuii: 1
reorpaduueckas, Ouonormueckas
11 EcrtecTBeHHBIN 0TOOP — HANPABJISIFONITUN 1
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(hakTop IBONIOIHH

12

13

14

15

[TonoBoii oTO60Op

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPOABOJIFOIIHH.
JlaGopaTtopHas padorta «3ydueHue
apoMop(}030B 1 UAMOAAANTAIIAN Y
pacTeHuil U KUBOTHBIX»

[Tpumeps! npucnocodIeHU Y OpraHu3MoB:

MopdoJioruueckue, GU3noIOrnIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast padora «I[IpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kpurepuu U CTpyKTypa.
JlaGopatopnas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTUYECKOMY KPUTEPUIO»

0.5

0.5

0.5

16

Crpykrypa BUJa

17

18

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

CBs3b MUKPO3BOJIFOIHUU U STTUICMHUOJIOTUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
METOABI H3yqu1/m 3BOJIFOIIUN

buoreorpaduyeckue MeToabl U3ydeHUS
HBOJIIOLIH
DOMOpPHOIOrHYECKHUEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘{CCKI/IC MCTOIbI U3YYCHUA
9BOJJIOINH

22

MonekynsipHO-TeHETHUECKHE,
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OHMOXMMUYECKHE U MAaTEMATUUYCCKHUE
MCTOABI U3YYCHUS 3BOJIIOIIUN

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH
24 AnantuBHas paauanus. HepaBHOMepHOCTh
TEMITIOB 3BOJIOIUU
o5 HayuHble runoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emMIie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3HU
97 OcHOBHBIE 3Tallbl HEOPraHUYECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
HcTopust 3eMau 1 METOMIBI €€ N3YUESHHUS.
29 JlaGopatopHnas padora «3yuenue u 05
OIMCAaHNE UCKOTAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 HauaneHble aTansl opraHnyeckomn
ABOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl YBOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
pabora «3ydeHue ocobeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/EIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
34 OBoJronMs )KUBOTHBIX. [IpakTrueckas 05

paborta «3ydenne ocoOeHHOCTEH
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CTPOCHUS MO3BOHOYHBIX ) XUBOTHBIX»

PazBuTue xu3Hu Ha 3emMJie 110 Hpam U

35
nepuoiam

36 MaccoBble BBIMUpPaHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3UC, ET0
O0COOCHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro
MPOIILIIOTO

39 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKE

41 PazButue npencrasienuii o
MPOUCXOKACHUH YETIOBEKA
MecTto yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 paborta «3ydyeHune ocoOeHHOCTEH 0.5
CTPOEHHUS CKEJIETa YEIOBEKa, CBA3aHHBIX C
MPSAMOXOKIECHUEM»

43 JIBU>KyIIMe CUiIbl aHTPOTIOTeHe3a

44 CooTHo1IeHre OMOIOTHIECKUX U
COIMATBHBIX (PaKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreHeTrka 1 MaJeOreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA

48 UYenoseueckue pacel. [Ipaktrudeckas 05

pabota «3yueHne FKOIOrHuecKux
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ajarnTanuii YyeJoBeKa)

MexauciuIInHapHbIC METOIbI

49 1
AHTPOIIOJIOTUHI

50 3apoxaeHUE U pa3BUTHE DKOJIOTHH 1
Metonst skonorun. JlabopaTtopHas pabora

o1 «M3ydyeHre METOI0B IKOJIOTHYECKUX 1 0.5
HCCIIE0OBAHUI»

59 3HaueHue KOJOTUYECKUX 3HAHUHN AJIs 1
YeJI0BeKa

53 Dkosorudeckue HpakTopsl 1
Abuotnueckue akropsl. CBeT Kak

54 sKkosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BblsiBIEeHHE TPUCTIOCOOIEHUI '
OPTaHU3MOB K BIIUSTHUIO CBETa
AbGuoTtnueckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
Abunotnyeckue gpaktopbl. BiraxxHOCTh Kak

56 skoJornyeckuit pakrop. JlabopaTopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHHS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Bronornveckne puTMBbl 1

59 Kuznennsie popMbI OpraHu3MOB 1

60 buotnueckue hakTopsl 1
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3HaueHue OMOTUYECKUX B3aUMOICUCTBUM

61 JUISL CYILIECTBOBAHUS OPTaHU3MOB B CpeJie
00UTaHUSA

62 DKOJOTUYECKHIE XapaKTEPUCTUKU
MO YIS
OCHOBHBIE TIOKA3aTEJIN MOMYJISIIHH:

63 YHCIEHHOCTD, INIOTHOCTh, BO3PACTHASA U
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEeIIH MO YJISIIHH:

64 POKIAaEMOCTh, IIPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAILIUN

65 DKoJIOTHYECKast CTPYKTYpPa MO I

66 JluHaMuKa TONYJISIIAN U €€ PeryJsus

67 KpuBbIe pocTa YHCIIEHHOCTH TIOMYJISIIIHH.
KpuBbie BEDKUBaHHS
OKoyoruueckas HUIIa BUAA.

68 Jlaboparopnas padota «IIpucrmocobnenus 0.5
CEMSTH PACTCHHH K PaCCEIICHUIOY

69 Bun kak cucrema nonmynsiuit

20 3aKOHOMEPHOCTH TOBEJICHUS ¥ MATPAIIAN
YKUBOTHBIX

71 Co00111€CcTBO OpraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpPBITasi cucTeMa

73 KpyroBopoT BemecTB ¥ MOTOK YHEPTHH B
9KOCHCTEME

74 OCHOBHBIE TTOKa3aTeINd 3KOCUCTEMBI

75 DKOJIOTHYECKUE TTUPAMUJIBI
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76

W3meHeHus coo011ecTB — CYKLECCHH

HpI/IpOI[HLIe 9KOCHUCTEMBI. IKOCUCTEMBI

" 03ep u peK. DKOCUCTEMbI MOpPEi 1 OKEaHOB

78 ITpupoHble 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIEH, IyCThIHb

79 AHTpPONOT€HHBIE YIKOCUCTEMBI

80 VYp6oskocucremsl. [IpakTrueckas paboTta 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHICTBUII OPIraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUTIOB Ha CYOOPraHU3MEHHOM,
OpTaHU3MEHHOM, MTOMYJISIIUOHHOM U
KOCUCTEMHOM YPOBHSX

83 buocdepa — obmemnanerapuas 060g09Ka
3emnn

84 Yuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl

86 KpyroBopoTslI BemiecTB u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6GHocheps

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 Bo3zaeiicTBue yenoseka Ha 6uochepy
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AHTpPOIIOr€HHOE BO3/IEHCTBUE HA

o1 PaCTUTENbHBIN U KUBOTHBIA MU L

92 Oxpana npupoab 1

93 OcCHOBHBIE TIPUHIUIIBI YCTOHYHBOTO 1
Pa3BHUTHUS YEIIOBEYECTBA U IIPHPOIBI
ParmonansHoe mpupoa0noIb30BaHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3HooOpa3us 3emin

95 Oo6o06mienne o Teme «MUKPOIBOIIOIHS U 1
e€ pe3yIbTaThD»

96 Q§o6meHHe 1o TeMe «MaKkpOodIBOITIOLHUS U 1
e€ pe3yJbTaThl»

97 O6061menue o teme «IIpoucxoxnenue u 1
pa3BUTHE )XU3HU Ha 3eMiIie)

98 O6061menue o teme «IIpoucxoxnenue 1
YeJI0BEeKa — aHTPOTIOT€HE3)

99 O06o001eHne o TeMe «IKOJIOTHs — HayKa O 1
B3aMMOOTHOUIEHUSAX OPTaHU3MOBY

100 O60061meHne o TeMe «Opraiu3msl U cpea 1
oOuTaHUM»

101 0606meHIEe 1o TeMe «IKOJIOTHUS BUJIOB U 1
TIOTTYJISIITHI»

102 O6o06muienue no Teme «buocdepa — 1
rio0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOIT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

YuyebHuK: Buonorus. O6wan 6uonorus. 10-11 kn.: yuebHUK ana 0buieobpa3oBaTeibHbIX yUperKaeHui /

A.A.KameHckuii, B.B.MaceyHunK, A.M.PybuoB: - M., MpoceeweHune. 2019 .

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[Tporpamma: [Iporpamma o Guosnoruu asns o0eo0pa3oBaTeabHbIX MKOI (cOopHUK bromorus.
Pabouue nporpammsl. [Ipenqmernas nunust yueouukos «JIunus xuznmny». 10—11 knaccei: yue6.
nocoowue s 001eodpa3oBaTeNIbHBIX. OpraHu3anuii: 6a3oBeiil yposeHs / B. B. Ilaceunuk, I'. T'.
[lIBenoB, T. M. EbumoBa. — M. : IIpoceemenne, 2017

VYuebnuk: buonorus. O6mas 6uonorus. 10-11 ki.: yueOHUK 1151 00111€00pa30BaATEIBHBIX
yupexnenuit / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Pybuos: - M., [Ipocemenue. 2019 .
JUTSL YIUTEIS

1. Amnacracosa JLII. O6mas 6uonorus. Jlunaktudeckue Mmatepuainsl. — M.: Bentana-I"pad,
1997.

2. borpanosa T.JI., CononoBa E.A. buosorus. CripaBoOYHUK ISl CTapIIEKJIACCHUKOB U
nocrynatomux B By3sl. — M.: ACT-nipecc, 2006.

3. Bbonrosa 1.B. Coopnuk 3a7a4 o obuieit 6uonoruu 1ist noctynaroumx B BY3er. — M.:
Omnukc 21 Bek, 2005.

4, 3axapoB B.b., MamontoB C.I'., Conun HU. O6mas 6uonorus: Yue6. mist 10 — 11 a1
obmeobpazoar. Yueb. 3aeaenuit - M.: [Ipoda, 2005.

5. Puc 3., Crepubepr M. OT keTok k atomam: MImrocTpupoBaHHOE BBEJCHHE B
MoJieKysipHyto ouonoruto: Ilep ¢ anri. — M.: Mup, 1988.

6. CyxoBa T.C., Koznosa T.A., Connn H.W. O6mias 6uonorus. 10 — 11 ki1.: Pabouas
TeTpajpb K yueOHuKy / moa pea. B.b. 3axaposa. — M.: Jlpoda, 2003.

7. VYpoxu obmeit 6uonorun: INocodue nist yunrens / B.M. Kopcynckas, I'.H. Muponenko,
3.A. MokeeBa, H.M. Bep3unun. — M.: [Ipocsemnienue, 1986.

8. Kpukcynos E. A., [Taceunuk B. B. Dxonorus. 10 (11) knacc: Yue6. mist Omieodpasonar.
yuae0. 3aBeieHuil. 5-¢ u3., nopad. M.: [Ipoda, 2001. — 256 ¢

9. Peiimepc H. @. Kpatkuii cinoBapb 6Moorn4eckux TepMuHoB: Ku. ans yuurens. — 2-e
u3a. M.: [lpoceemenne, 1995. — 368 c.

10. Peiimepc H. @. Hauaina skonornueckux 3Hanuii.M.: Mznarenscreo MHOITY, 1993. —
261 c.

11. Ounuknoneaus a1 neter. I'nas. Pen. B. A. Bomoauu.M.: ABanrta+, 2001. — 448 c.
12. Bepswma H.M., Kopcynckas B.M. OGmias meToanka mpernoiaBanus ounoaoruu. — M.:
ITpocsemienue, 1986.

13. 3axapoB B.b, Mycradpun A.I'. O61miast 6M0I0TUs: TECTHI, BOIIPOCHI, 3a1aHus. — M.:
ITpocsemenue, 2003.

14. Npanosa T.B., Kamuaosa I'.C., Msrkosa A.H. COoopHUK 3a1anuii 10 00111e# OMOTIOTHH.
— M.: [Ipocemenue, 2002.

15. Mumuna H.B. 3aganus ais caMocTosITeIbHOM paboTh o 001ei 6uosoruu. 11 ximacc.

— M.: [IpocBemenue, 1985.
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16. [Numkunckad H.A. T'enetuka u cenexuus: Teopus. 3aganus. OteeTsl. — Caparos:
JIuuei, 2005.

JlonoTHUTe/ILHAS JIMTepaTypa JJIsl yYaluxcsi:

1. M.B.Bricorikas TpeHaxep 1o o0reii ononornu s ydamuxcst 10-11 xaccoB u mocTynarommux B
BY3ge1. TpenupoBounsle 3agaun — Bonrorpaa: Yuutens,2005.

2. M.B.Bpriconkas O0mas Ouosnorus 9-11 kmacchl: pa3HOYpOBHEBBIE YIPaKHEHHS U TECTOBBIC 3a1aHUSI—
Bonrorpan: Yaurens,2008.

3. T.A.Adonuna. [Ipaktudeckoe nocobue ¢ 3amanusmu.- M.:dopym-unrpa, 2009

4. T .N.Jlepuep. Ypoku 6uonorun. O6mas 6uonorus.10-11 kaaccel. TecTsl, Bompocsl, 3anaun.- M.:
DkcMmo0,2005

5. B.B. Ilaceunuk ABTOpCKas mporpamma cpemHero (IojHoro) odmero oopasopanus mo ouomornu 10-11
kiaccel. — M.: Jlpoga 2010

6. M.B. Onganosuy, H.U. Crapukosa,E.M. I'amxuera, E. }0.11]exukosa buonorus 5-

1 1kmaccel:pa3BepHyTOE TeMaTHIeCcKoe TNIaHupoBaHue — Bonrorpaa: Yunrens, 2009

A noznaro mup; Herckas sHuuknoneaus: AMpuouu. Asrop b.®.Ceprees; - M.: OO0 «®upma
«M3narensctBo ACT»»; OO0 «Actpenby, 2011, — 480 c.: wi.; JlabopaTtopHBbIii MpakTUKYM. bruosmorus 6-
11 xmacc (yueOHOE PIEKTPOHHOE H3/IaHUE).

7. JL.B.Copoxkuna. TemaTtmueckue 3a4€Tsl o 6monorun B 10-11 xmaccax - M.:Codepa,2008

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

8. «Egnnas komnexnus Llndpposeix OdpazoBarensHbIX PecypcoBy (Ha00p IUPPOBIX peCcypcoB K
yueOHukam nuaun [ToHomapesoii 1.H.) (http://school-collection.edu.ru/).

9.www.bio.1september.ru— razera «buonorus» -npuaoKeHHe K «1 ceHTIOpsI».
10.http://bio.1september.ru/urok/ -Marepuaist k ypoky. Bee paboTbl, Ha OCHOBE KOTOPBIX CO3/[aH CAWT,
OBLTH OMyOJIMKOBaHEI B Tazere ""buonorus". ABTopamu caiita mpozenana 0oibIas paboTa 1mo
CHCTEMAaTH3UPOBAHUIO Ta3€THBIX CTaTe! C YIETOM IIKOIBHOM y4eOHOM MPOrpaMMBl IO TIPEAMETY
"buonorusa".

11. www.bio.nature.ru — Hay4HBIC HOBOCTH OHOJIOTHU

12.http://ebio.ru/ - DnexrponHsit yueOHUK «buonorusy. Comep Ut Bee pa3ielibl OMOIOTHH: OOTAaHHKY,
300JI0THIO, aHATOMUIO U (PU3HOJIOTHIO YETOBEKa, OCHOBHI IMTOJIOTUH M TE€HETHKH, SBOJIOIHOHHYIO
TEOPHIO U 3KOJIOTHI0. MOXKeT ObITh PEKOMEHJOBAH YYaIIUMCS I CAMOCTOSITEIIbHON PadOTHI.
13.http://www.gbmt.ru/ - TocynapcTBennblit buonornueckuii myseit um. K. A. Tumupsizesa.
Buptyanbubie sxckypcun: JKuBoTHbie B Mu(Dax u siereniax, JKuBoTHble-cTpouTenu, 3a00Ta 0 MOTOMCTBE,
Onacuele xuBoTHBIE. L{ndpossie komun GoHIa My3est MOTYT OBITh HCIIOJIB30BaHbI B KAUECTBE
WUTIOCTpaLUi

57


https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1566810486916000
https://www.google.com/url?q=http://www.bio.1september.ru&sa=D&ust=1566810486917000
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1566810486917000
https://www.google.com/url?q=http://www.bio.nature.ru&sa=D&ust=1566810486918000
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