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Mporpamma no y4ebHomy npegmety "Buonorua" (ganee - Guonornsi) Ha ypoBHe cpegHero obuiero
obpasoBaHua paspabotaHa Ha ocHoee PenepanbHoro 3akoHa ot 29.12.2012 Ne 273-93 «O6 obpasoBaHum
B Poccuinckon ®epepaummy», ProC COO, KoHuenuun npenogasaHusa yyebHoro npeamerta «buonornsa» um
OCHOBHbIX NONOXeHW oeaepanbHon paboder NporpaMmmbl BOCNUTAHUSA.

YuebHbin npegmet «buonorus» yrnybnéHHoro ypoBHA u3ydveHus (10—11 knaccbl) sBRsieTCA OgHMM K3
KOMMOHEHTOB npeameTHon obnactn «EctecTBeHHO-HayyHble npeametbl». CornacHo nonoxenuam ®roc
COO npodunbHble yy4ebHble NpeaMeTbl, U3yvaemble Ha Yrryb6néHHOM YpoBHE, ABMASKOTCA CNoco6oMm
andpdepeHumaumm obyyeHuss Ha YpOBHe cpegHero obuwiero obpasoBaHMs WM Mpu3BaHbl obecneynTb
NpPeeMCTBEHHOCTb MEXAy OCHOBHbIM O6LLMM, cpegHuM obLMM, cpeaHMM NpodeCCUOoHarbHbIM U BbICLLUMM
obpasoBaHneM. B To xe BpemMs Kaxabli U3 3TUX y4ebHbIXx npeameToB AOfMKeH OblTb OPUEHTMPOBaH Ha
NpUOpUTETHOE peLleHne obpasoBaTerbHbIX, BOCNUTATENbHbIX W pas3BMBaKOLMX 3aday, CBS3AHHbLIX C
npodopueHTaumen obyvaroLmxca n CTUMYNMPOBaHNEM UHTEPEeCca K KOHKPETHOW 06racTy Hay4YHOro 3HaHuS,
CBSA3aHHOrO ¢ Guonorven, MeguunHOn, 3KONOrmen, NCXonorven, CNopToM UM BOEHHbIM AESOM.
Mporpamma no y4vebHomy npeaomety "buonorua" OaéT npencraBneHve O Uenm M 3agadax UsyyvyeHus
yyebHoro npegmeta «buonorua» Ha yrnybnéHHoM ypoBHe, onpeaenser obasartenbHoe (MHBapuaHTHOE)
NpeaMeTHOE cofdepaHue, ero CTPyKTypupoBaHWe No pasgenam u Temam, pacrnpegeneHve no krnaccam,
pekoMeHAyeT nocneaoBaTenbHOCTb U3ydeHus y4yebHOro marepuana Cc y4ETOM MEXNPEAMETHbIX W
BHYTpPMNpPEeOMETHbLIX CBSA3el, NOrMkM yy4ebHOro npouecca, BO3pacTHbIX ocobeHHocTen obyvarowwmxcsa. B
nporpamme no GuonorMM peanu3oBaH NPUHUMMN MPEEeMCTBEHHOCTM C U3yvyeHMem Ouonornm Ha ypoBHe
OCHOBHOro obuero obpasoBaHusl, Gnarogapsa Yemy NpPoOCMaTpPMBAETCH HaMpaBnNeHHOCTb Ha nocreaywLlee
pas3BuTMe ONOMNOrMYecKnX 3HaHWA, OPUEHTUPOBAHHbLIX Ha (OPMUPOBAHNE ECTECTBEHHO-HAY4YHOro
MMPOBO33PEHMS, IKONOrMHYECKOro MbILLIEHNS, NPEeACTaBNEeHUA O 340POBOM 00pase »M3HWU, Ha BOCNUTaHUE
OepexxHOro OTHOLLEHMS K OKpY>KaloLlen npupogHon cpede. B nporpamme no 6uonormn Takke nokKasaHbl
BO3MOXHOCTU y4yebHoro npegmerta «buonorna» B peanusauun tpebosaHnin ®rOC COO Kk nnaHupyembiMm
NIMYHOCTHBIM, MeTanpeaMeTHbIM M NpeaMeTHbIM pesyrnbrataMm o0yyYeHuss n B popMMpPOBaHMM OCHOBHbIX
BMAOB y4ebHO-No3HaBaTENbHON AeATEeNbHOCTM 0OyYatoLWmMXCa MO OCBOEHUIO COAEpPXXaHUsA G1onorm4yeckoro
obpasoBaHna Ha ypoBHE cpeaHero obLuero obpasosaHus.

YuebHbIn npegmeT «buonormsa» Ha ypoBHe cpedHero obliero obpasoBaHusi 3aBepluaeT buonornyeckoe
obpasoBaHve B LUKOME U OPUEHTUPOBAH Ha paclumpeHne u yrnybrneHne 3HaHuin oBy4varoLLMXCH O XUBOW
npupoae, OCHoBaxX MOMEKYNAPHOM N KNETOYHOW Buonorum, aMepronorum 1 B1uonornm passuTUS, reHETUKMK,
cenexkunmn, BUOTEXHONOrMK, 3BOMOLMOHHOTO YYEHNUS 1 3KOMOrnu.

N3yyeHne yyebHoro npegmerta «buonorusa» Ha yrnybGneHHOM YpoOBHE OPUEHTUPOBAHO Ha MOArOTOBKY
obyyaroLmxcsa K nocnegylowemMy nonyyeHuto buornormyeckoro obpasoBaHWs B By3ax W opraHu3aumnsax
cpegHero npodheccunoHanbHoro obpasoBaHua. OCHOBY ero cogepXaHusi CocTaBnsgeT cucrema
BMONOrMYEeCKUX 3HaAHWM, MONYYEHHbIX NPU N3yYeHU O0ByyaloLWMMNCA COOTBETCTBYIOLLMX CUCTEMATUYECKNX
pasgenos Guonornm Ha ypoBHE OCHOBHOMO obliero obpasoBaHusi, B 10—11 knaccax 3Tu 3HaHWUS Nosy4YaroT
passuTne. Tak, paclmpeHbl U yrnybrneHbl Guonornyeckne 3HaHUA O PaCTEHUSX, XMBOTHbIX, rpubax,
OakTepusix, opraHuame 4eroseka, OOWMUX 3aKOHOMEPHOCTAX >KWU3HW, [OOMOMHUTEMbHO  BKITHOYEHDI
Buonornyeckne cBedeHUs NPUKNAZHOrO U MOUCKOBOTO XapakTepa, KOTopble MOXHO WMCNOMb30BaTb Kak
OpWeHTMpbl AN nocneaywowero Bblbopa npodeccun. BoamoxHa Takke WHTerpaums 6uonornyecknx
3HaAHWA C COOTBETCTBYIOLMMU 3HAHUSIMW, NOMYYEHHbIMU OByYaloLWMMNCA NPU U3YYEeHUN PUINKUA, XUMUMU,
reorpadoum n MaTeMaTuKku.

CTpykTypa nporpammbl no y4yebHomy npeomety "Buonornsa" oTpaxaeT CUCTEMHO-YPOBHEBBLIN U
3BOSMIOUMOHHBIN Noaxoabl K n3ydeHuto uonormn. CornacHo MM, M3yyatoTCsi CBOMCTBA M 3aKOHOMEPHOCTM,
XapakTepHble ANS XMBbIX CUCTEM Pa3HOrO YPOBHS OpraHu3auuu, 9BOMOLMM OpPraHM4eckoro mMupa Ha
3emne, coxpaHeHusi Ouorornyeckoro pasHoobpasusi nnaHetbl. Tak, B 10 knacce n3y4daroTCs OCHOBbI
MOJEKYNAPHOM W KNeTodHon OGuonorun, ambpuonorum u Guonorum pasBuTUS, TEHETUKU U Cenekuumn,
OMOTEXHONOMMN U CUHTETUYECKOM Onomnorumn, akTyanuaupyloTcs 3HaHus obyvarowmxca no 6GotaHuke,
3oornornv, aHatomun, duanonorun yenoseka. B 11 knacce usy4yaloTcs 3BOMOLUUOHHOE Y4YeHWe, OCHOBbI
3KOMormm n yyeHme o buocoepe.

YuebHbi npegMeT «buonoruay» npmssaH obecneunTb OCBOEHUE 0by4arowmMmmncs Gronorniecknx Teopun u
3aKOHOB, MAEW, MPUHUMMOB M NpaBwul, Nexalimx B OCHOBE COBPEMEHHOW eCTEeCTBEHHO-Hay4YHOW KapTWHbI
MUpa, 3HAHUA O CTPOEHUU, MHOroobpasmm n O0COBEHHOCTAX KNETKW, opraHuama, nonynsauun, uoueHosa,
9KOCUCTEMbI, O BbIJAIOLWMXCA HAYYHbIX OOCTMXKEHUAX, COBPEMEHHbIX MWCCregoBaHnax B Guonoruu,
NpUKNagHbIX acnektax éuonornyecknx 3HaHui. [na passuTnsa U nogaepXkaHusa nHtepeca obydarowmxcs K
Guonormn Hapsay CO 3Ha4YMTENbHbIM OOBLEMOM TEOPETUYECKOrO MaTepuana B cogepXaHum nporpammbl no
GuonorMn NpegycMoOTPEHO 3HAKOMCTBO C WMCTOPMEN CTaHOBIEHUS M Pas3BUTUSA TOWM UM UHOW obnacTu
Guonornn, BKNagoOM OTEYECTBEHHbIX M 3apyDBeXHbIX YYEHbIX B peLUeHUe BaKHeWWwmx OGrmonorndeckmx u
3KOMOrmyeckmx npobnem.



Llenb n3yveHusn yyebHoro npegmeta «buonoruay» Ha yrny6néHHOM ypoBHe — oBnageHue oby4varommmucs
3HAHUSMW O CTPYKTYPHO-PYHKUMOHANBbHOM OpraHn3aumnmn XuBbIX CUCTEM pPa3HOro paHra n npuobpeteHve
YMEHUA WUCMOMb30BaTb 3TM  3HAHMA B (OPMUPOBAHMM UMHTEpeca K onpeaenéHHon obnactu
npodeccnoHanbHOM OeATeNbHOCTU, CBA3aHHOW ¢ Guonorven, unm K Bblbopy y4ebGHOro 3aBefeHust Ans
npoaomkeHnsa Gruonormnyeckoro obpasoBaHus.

HocTwkeHne uenn nsyyeHus ydebHoro npegmeta «buonorusi» Ha yrnyo6néHHom ypoBHe obecrneunBaeTcs
peLLUeHneM criegyroLmnx 3agad: 0CBoeHne obyyarowmmMmcst cucteMbl GUONOrMYECcKMX 3HaHUA: 06 OCHOBHbIX
BronNorMYecknx TeopusiX, KOHUENUMSIX, rMnoTesax, 3akoHax, 3aKOHOMEPHOCTSAX M NpaBusiax, COCTaBMNAKLLNX
COBPEMEHHYIO €CTECTBEHHO-HAy4YHYK KapTUHY MWpa; O CTPOEHUM, MHoroobpasmm u o0cobeHHOCTAX
Buonornyecknx cuctem (Knetka, opraHuam, nonynsuus, Bua, GuoreoueHos, Guocdepa); 0 BblaalOLLMXCS
OTKPbITUSIX M COBPEMEHHBLIX MCCNeaoBaHWAX B OMOMNOrMM; O3HaKkoMseHue obydarolmxca ¢ MeTogamu
NMO3HaHUA >XMBOW NPUPOAbI: UCCMEeAoBaTENbCKMMM MeTodamMn OGMONOrMYecknx Hayk (MOMeKynspHoOW W
KnetouyHon 6Guonorum, amGpuonornm u GUONOrMK pasBUTUS, TEHETUKU W Cenekuum, OMOTEXHONormn u
CUMHTETMYECKOW Ouonorum, naneoHToNnormn, 3KOMornm); MeTodaMm CaMOCTOSATENbHOMO MNPOBEAEHUS
BGuonornyecknx uccrnegoBaHuii B nabopatopum 1 B npupoge (HabnopgeHue, MaMepeHue, 3KCMNepPUMEHT,
MoAennpoBaHue); oBnageHne oby4varLlnumMmncs yMEeHNSMNU: CaMOCTOATENbHO HaxXoaWMTb, aHanM3npoBaTh U
nucnonb3oBaTb OGUONOrMYeckyld MHGOpPMaUMo; Nonb3oBaTbCsl  OMONOrMYEcKorM TEPMUHOMOTMEN W
CMMBOSIMKOW; YyCTaHaBNMBaTb CBSA3b MeXAdy pasBuTnem Ouonormm m coumanbHO-3KOHOMUYECKMMWU 1
aKonormyeckumn npobnemamu 4enoBeyvyecTBa; OLEHMBaATb MNOCNEeACTBUSA CBOEW [OEeATeNbHOCTM Mo
OTHOLLEHMIO K OKpyXawLen npupogHoW cpepe, COOCTBEHHOMY 340POBbID U 340POBbK  OKPY>KaKLLMX
nogen; obocHoBbIBaTb WM cobniogatb Mepbl NPOMUAAKTUKN MHAEKUMOHHBIX 3abonesaHui, npasuna
noseaeHns B npmpoge n obecneveHns 6€30NacHOCTN COBCTBEHHOW XU3HEAEATENbHOCTU B Ype3BbIHaNHbIX
CUTyaumsix NPUPOLHOIO U TEXHOTEHHOTO XapaKkTepa; XapakTepu3oBaTb COBPEMEHHbIE HAYYHbI€ OTKPbITUSA B
obnactn 6Guonoruu; pasBuTne Yy 0O0yvaloLMXCA MWHTENNEeKTyanbHbIX W TBOPYECKUX CMOCOBGHOCTEN B
npouecce 3HaKOMCTBa C BblOANOLWMMUCS OTKPbITUSIMA U COBPEMEHHBLIMU UCCregoBaHUAMU B Buonorum,
pewaembiMM €0 npobrnemamu, MeTogonorMen  GUONOrMYEcKOro  UccrnedoBaHusl,  MPOBeAeHus
3KCMepMMEHTanbHbIX MCCNeaoBaHUA, pelleHust Buonormyecknx 3agad, MoaenMpoBaHUs OMONornveckmx
0O6bEKTOB 1 NPOLIECCOB; BOCMUTaHME Yy 00yYaloLMXCS LEHHOCTHOMO OTHOLUEHWS K XXMBOW NpUpOAe B LierIoM
N K oTOenbHbIM €€ obbekTaM U sABNeHUsM; POPMUPOBAHUE IKOMOTMYECKOW, reHETUYECKON rPaMOTHOCTH,
obwen KyneTypbl NOBeOEHWs B NPUPOAE; WHTErpauumn ecteCTBEeHHO-Hay4HbIX 3HaHWW; npuobpeTeHue
obyyarLmMMmMCca  KOMMETEHTHOCTM B pauMOHanbHOM  NPUPOAOMNonb3oBaHuK  (cobniogeHve  npasun
nosedeHNs B Npupoae, oxpaHbl BUAOB, aKOcUCTeM, Buocdepsbl), coxpaHeHnn cOB6CTBEHHOIroO 340pPOBbS U
300pOBbS  OKpyXawowmx nogen (cobniogeHnss mep npodunaktukm  3abonesaHun, obecnedveHue
6e30NacHOCTM XNU3HeAEeATENbHOCTU B Ype3BblHYaNHbIX CUTYaLMAX NPUPOLAHOIO U TEXHOTEHHOrO XapakTtepa)
Ha OCHOBE WCMOSb30BaHUS BUMONOMMYECKNUX 3HAHUN U YMEHUI B NOBCEAHEBHOW XWN3HU; CO34aHNE YCIOBUM
ANs  oco3HaHHoro Bblbopa obyvawwmmuca  vHAMBUAOYyanbHOW  obpasoBaTenbHOW  TpaekTopuw,
crnocobeTByolWen  nocneayowemMy npodeccMoHanbHOMY — caMoonpeadeneHnio, B COOTBETCTBUM C
NHANBUAYaANbHBIMU NHTEPECaMM U NOTPEBHOCTAMM permoHa.

O6Lwee 4ncrno 4acoB, OTBEAEHHLIX HA M3yyeHue Guonornm Ha yrnybrneHHOM ypoBHe cpegHero obuiero
obpasoBaHus, coctaensieT 204 vaca: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11 knacce — 102 vaca
(3 yaca B Hegento).

OT16op opraHM3aumoHHbIX opM, METOAOB M CPedcTB O0yyYeHuss GMonorumm OcyLLUEeCTBMASETCS C YYETOM
crneunmdunkM ero COAEepXaHWs W HanpaBneHHOCTM Ha npogormkeHne 6uonornyeckoro obpasoBaHus B
opraHu3aumnsax cpegHero NpoecCcnoHarnbHOro 1 BbiCLLEro 06pasoBaHus.

Ob6si3atenbHbIM  yCrioBMEM MNpU 0BydeHnn Guonorunm Ha yriyobnéHHOM YpPOBHE SBMSAETCS MpoBedeHue
nabopaTopHbIX U NPaKTUYECKMX paboT. Takke yyacTme oby4atomxcs B BbINOIHEHUN NPOEKTHLIX N y4ebHo-
nccnegosaTtenbCkMx paboT, TemaTuka KOTOpbIX OnpedenseTcsa yyuTernemM Ha OCHOBE WMeLmxcs
MaTepuarnbHO-TEXHNYECKNX PECYPCOB N MECTHbIX NPUPOAHbLIX YCIIOBUMN.

COOEPXAHUE OBYYEHUA

10 KINNACC

CopepxaHue nporpamMmbl, BblAENEHHOE KYypCUBOM, He BXOOUT B MPOBEPKY FOCY4apCTBEHHOW WTOrOBOM
attectaumm (T'NA).

Tema 1. Buonorua kak Hayka. CoBpemeHHass Guonorma — KOMMMeKcHas Hayka. KpaTtkas uctopus
passutna Guonormn. bBuonornyeckme Haykm wn  u3dydaemble MMM npobnembl. PyHoamMeHTanbHble,
npuKknagHble U NMOWUCKOBbIE Hay4Hble uccnegoBaHus B Guonorun. 3HadeHne Guonornm B hopmMmpoBaHUn
COBPEMEHHOW €CTEeCTBEHHO-HAay4YHOW KapTuHbl mMupa. lNMpodeccuun, cBsizaHHble ¢ Buonornen. 3HaveHue
Guonormn B NpPakTUYECKON AEeATENbHOCTN YenoBeka: MeauumHe, CenbCKOM XO35IMCTBE, NPOMbILLUSIEHHOCTH,
oXpaHe npupoapl.



OemoHcTpauun. Moptpethl: ApuctoTtens, TeodpacT, K. JinnHen, XK. B. Jlamapk, Y. OapsuH, Y. Mapeen, I
MeHgens, B. U. BepHaackui, W. I. MNaenos, N. . Me4yHukos, H. V. Basunos, H. B. TumodeeB-PecoBckui,
k. YotcoH, ®. Kpuk, . K. BensieB. Tabnuubl 1 cxembl: «CBsi3b Guonornm ¢ gpyrumm Haykammy, «Cucrema
BMONOrMYECKNX HayKy.

Tema 2. XKuBble cuctemMbl U ux usyyeHume. XXnBble CUCTEMbI KaK NpeaMeT u3yydeHust buonorumn. Ceoncrtea
XUBbIX CUCTEM: €OMHCTBO XUMMUYECKOro CcocTaBa, [OUCKPETHOCTb W  LENOCTHOCTb, CMOXHOCTb U
ynopsaao4eHHOCTb CTPYKTYPbl, OTKPbLITOCTb, CamMoopraHMsaumd, camoBOCMNpomnsBeaeHne, pasapaKuMocCTb,
N3MEHYMBOCTb, POCT WU pasBuUTME. YPOBHU OpPraHmMsauum >XUBbIX CUCTEM: MOMEKYMSPHbINA, KIETOYHbIN,
TKaHEeBbIN, OpraHn3mMeHHbIN, nonynsuMoHHO-BNO0BON, 3KOCUCTEMHbIN (broreoueHoTMYECKNIA),
6uocdepHbin. Mpouecchl, npoucxoasawme B XuBblXx cuctemax. OCHOBHblE NMPU3HAKM XMBOTro. XXn3Hb Kak
dopma cyLecTBoBaHMS Matepun. Haykn, nsyyarouime xuBble CUCTEMbI HA Pa3HbIX YPOBHSAX OpraHmnsaumu.
N3yyeHne xuBbix cuctem. Metoabl Guonormdeckon Hayku. HabniogeHue, mamepeHue, 3KCNEPUMEHT,
cuctemaTtusaumsi, MmetaaHanua. NoHATME O 3aBUCMMOW W He3aBMCUMOW nepemMeHHoWn. [naHupoBaHue
akcnepumeHTta. [locTtaHoBka u nposBepka runote3. Hyneeaa runoTtesa. [loHATME BLIGOPKM © €€
JoctoBepHocTb. Pa3bpoc B 6Guonormdecknx gaHHbiX. OueHKa AOCTOBEPHOCTM MOMYYEHHbIX pPe3ynbraToB.
MpUUYMHBI UCKaXKEHNST pe3ynbTaToB AKCNnepumeHTa. MNoHaTME CTaTUCTUYECKOro TecTa.

OemoHcTpaumun. Tabnuubl K cxembl: «OCHOBHble NPU3HaKM XWU3HUY», «Brnonorunyeckme cuctembl»,
«CBoKCTBa XMBOM MaTepum», «YpPOBHM OpraHusaumm Xmeon npupoabl», «CTpoeHne XUBOTHOM KIETKUY»,
«TKaHW XMBOTHbIX», «CUCTEMBI OpPraHOB 4YEenoBeYEecKOro opraHuamar», «buoreoueHosy», «buocdepar,
«MeTtoabl nsydeHus xueon npupoabl». O6opyaosaHue: nabopaTopHoe obopyaoBaHue Ons NpoBeaeHus
HabnaeHUIN, U3MEPEHUIA, SKCNEPUMEHTOB.

MpakTnyeckana pabota «/Icnonb3oBaHMe pasnNyYHbIX METOAOB MPU U3YYEHUMN XXUBbBIX CUCTEMY.

Tema 3. Buonorus kneTtku. Knetka — CTpyKTYpHO-(PYHKUMOHaNbHasa eanHmua xueoro. ictopusa oTkpbITUS
knetkun. Pabotol P. l'yka, A. JleeeHryka. KnetouHas Tteopus (T. leaHH, M. WnenaeH, P. Bupxos). OCHOBHbIe
NMOMOXeHNUs1 COBPEMEHHOW KNeToyHoM Teopun. MeTtogbl MOMEKynspHOM W KnetodHon 6uonoruu:
MUKpOCKONKS, Xpomatorpadus, anekTtpodopes, MeToq MeuveHblX aTomoB, AuddepeHumanbHoe
LeHTpudyrmpoBaHme, KynsTMBUPOBAHUE KIETOK. M3ydeHue (bUKCUPOBaHHbIX K/emoK. OneKTPOHHas
MuKpockonus. KoHgbokaribHasi MUKpPOCKonusi. BumarnbHoe (MpuXu3HeHHoe) usydeHue KIiemok.
DemoHcTtpauun. MopTtpethl: P. I'yk, A. JleeeHryk, T. LUeaHH, M. LLUnengeH, P. Bupxos, K. M. Bap. Tabnuubl 1
cxembl:  «CBETOBOM  MUKPOCKOMN», «OMNEKTPOHHbLIN  MUKpockony», «WcTtopusi pasBuTuUS  METOLO0B
MuKpockonuuy. OB6opyaoBaHWe: CBETOBOM MWMKPOCKOM, MUKpornpenapaTbl pacTUTENbHbIX, >XMBOTHbBIX W
BakTepuanbHbIX KIEeTOK.

Mpaktnyeckas paboTta «M3ydeHne METOOOB KNeTodHoW Ouonormm (xpomaTtorpadums, anekTpodopes,
anddepeHumnansHoe ueHTpudyrnposanue, MNUP)».

Tema 4. Xumunueckas opraHusauma KreTku. XUMUYECKUM COCTaB KneTkn. Makpo-, MUKpo- wn
yneTpamMumKpoanemeHTol. Boga n e€ ponb Kak pacTBopuTens, peareHTta, ydactve B CTPYKTYpMpOBaHMM
Knetkun, Tennoperynaunn. MuHepanbHble BellecTBa KNeTku, ux Guonornyeckas pornb. Pornb KaTMoHOB U
aHWOHOB B kneTtke. OpraHnyeckne BellecTBa KneTkn. buonornyeckne nonmmepsl. benkn. AMUHOKACNOTHBIN
coctaB 6GenkoB. CTpykTypbl ©enkoBon Monekynbl. [lepBuyHasa cTpykTypa ©Oenka, nentngHas CBsi3b.
BTropunyHas, TpeTtuyHas, deTBepTMyHas CTpykTypbl. [deHaTypaums. CeonctBa 6GenkoB. Knaccudumkaums
benkoB. buonoruyeckne dyHkumm 6GenkoB. [IpuoHbi. YrmeBodbl. MoHOcCaxapuabl, Aucaxapuibl,
onurocaxapvabl U nonucaxapuabl. OBWKUn NNaH CTPOeHNa U PU3NKO-XMMUYECKME CBOMCTBA YrieBOAdOB.
Buonornyeckne dyHkuumn yrnesogoB. Jlvnugbl. [MapodunbHo-rmapodobHbie ceoncTea. Knaccudmkauus
nunngos. Tpurnuuepuabl, docdonunugbl, Bocku, ctepongpl. bruonormyeckue dyHkummn nunugos. O6wue
cBoncTBa Bmonornyecknx membpaH — TeKy4yecCTb, CNOCOBHOCTb K CaMO3aMblKaHWIO, MOSYNPOHNLAEMOCTb.
HykneuHoeble kucrnotel. OHK wn PHK. CtpoeHue HyknemHoBbix kucnoT. Hykneotuabl. [MpuHumn
komnnemeHTapHocTu. Npaeuno Yapradda. Ctpyktypa OHK — aBoiiHasi cnnpanb. MecToHaxoxaeHne u
6uonornyeckne yHkumm OHK. Bugbl PHK. ®yHkumm PHK B knetke. CtpoeHve wmonekynbl ATO.
Makpoapruyeckne cBasn B Morekyne AT®. Bbuonornyeckme dyHkumm ATP. BoccTaHOBNEHHbIe
nepeHocunkn, nx yHKummM B knetke. [pyeue Hykneozudmpugocgpamsi (HT®). CekseHuposaHue OHK.
Memodbl 2eHOMUKU, MpPaHCKPUMMOMUKU, rpomeoMuku. CTPYKTypHass ©Ouonornsa: OMOXMMUYECKne U
Buodunsnyeckne mnccneaoBaHnss coctaBa M NPOCTPaAHCTBEHHOW CTPYKTypbl Guomonekyn. ModenuposaHue
cmpykmypbl U ¢byHKUut GuOMOeKyn u ux Komrnekcos. KomrnbtomepHbil Ou3alH U opaaHU4Yeckul CUHmMe3
buomoneKyn u ux HerpupoOHbIX aHao208.

OemoHcTtpauun. [Moptpetbl: J1. MonuHr, k. YotcoH, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. CaHrep, C.
MpysnHep. [Ouarpammbl:  «PacnpefeneHne  XMMUYECKMX  3NEeMEHTOB B HEXUBOW  npupoaey,
«PacnpegeneHne XvMMYeCKMX 3NEMEHTOB B XMBOW npupoge». Tabnuubl n cxemsbl: «[leproguyeckas
Tabnuua XumMu4eckmx anemeHToB», « CTpoeHMe Mornekynbl BoAabl», «BelwecTtBa B cocTaBe OpraHM3moB»,
«CTtpoeHne monekynbl 6enkay», «CTpykTypbl GenkoBon monekynbl», «CTpOeHMe MOnekyn YrrieBOAoBY,




«CTpoeHue monekyn nunuaoBy, «HyknenHoBble KUCNOTbI», «CTpoeHne monekynbl AT®». ObopyaoBaHue:
Xnmun4yeckasn nocyaa n obopynosaHue.

Na6opatopHas pabota «ObHapyxeHne 6enKoB C MOMOLLbIO KA4ECTBEHHbIX PeaKLuiny.

NabopatopHasa paboTta «MccnegoBaHne HYKNMEWMHOBBLIX KUCMOT, BbIAEMEHHbIX M3 KNETOK pasfnyHbIX
OpraHM3MoB».

Tema 5. CtpoeHue u yHKUMM KNeTKU. Tunbl KNETOK: 3JyKapuoTuyeckass M npoKapuoTudeckas.
CTpYyKTYpHO-(pYHKLMOHanNbHble obpasoBaHusa knetkn. CTpoeHue npokapuoTuyeckon knetku. KnetouHas
cteHka baktepun u apxeii. OCoOEHHOCTU CTPOEHUS reTepoTPodHOM M aBTOTPOMHOW NMPOKAPUOTUYECKNX
knetok. Mecto n ponb npokapuoT B GuoueHosax. CTpoeHue n yHKUMOHUPOBAHNE 3JYKapUOTUYECKOM
knetku. Nnasmatmnyeckaa membpaHa (nnasmanemma). CTpykTypa nnasmatmdeckon membpaHbl. TpaHcnopT
BELLECTB Yepes nnasmaTnyeckyro MemopaHy: naccuBHbin (anddysus, obnerdyéHHaa anddysuns), akTMBHbIN
(NnepBuYHBIN M BTOPUYHBIA aKTUBHbIN TpaHcnopT). [MonynpoHuuaemocTb mMembGpaHbl. PaGota HaTpui-
KanveBoro Hacoca. 3OHOOUMTO3: MMHOUMTO3, haroumTos. 3Ik3oumTo3. KnetoyHas cteHka. CTpykTypa U
YHKUUM  KNETOYHOW CTEeHKM pacTenunn, rpubosB. Lutonnasma. Lutosonb. LUntockenet. [OsumxeHue
untonnasmel. OpraHouabl knetkn. OgHomeMOpaHHble opraHouabl KNeTKW: 3HAonnasMatudeckasl CeTb
(3MNC), annapat lonboXW, NN30COMBI, UX CTpoeHue un dyHKuMn. B3anmocBasb OgHOMeMOpPaHHbIX
opraHongoB Kknetkn. CTpoeHue rpaHynapHoro petukynyma. MexaHusm HanpaeneHus 6esnkoe e IlIC.
CuHtes  pactBopumMmblx  6enkoB. CuHTE3  KneTouHblx  MembpaH. [magkuin  (arpaHynsipHbIn)
aHgonnasmatmyeckun petukynym. CekpetopHas dyHkuma annapata lonbgpku. Modudgbukayus bernkos 8
annapame lonbdxu. Copmuposka bernkoe 6 arinapame [onbdxu. TpaHCNOPT BewecTB B kneTke. Bakyonu
pacTuTenbHbIX Knetok. KnetouyHbir cok. Typrop. [lonyaBTOHOMHbIE OpraHouAbl KNETKU: MUTOXOHOPWUW,
nnactmgbl. [IpoucxoxdeHue mumoxoHOpul u nnacmud. CumbuoeerHes (K.C. Mepexkosckul, Jl.
Mapeynuc). CtpoeHve u QYyHKUMM MUTOXOHAPUMA W nnactug. [lepBuYHble, BTOPUYHbIE W CIIOXHbIE
nnactuabl  POTOCUMHTE3UPYIOLWMX 3YKapuOoT. XroponnacTbl, XPOMOMMAacTbl, JIeNKONNacTbl BbICLUMX
pacTteHun. HemembpaHHble opraHonab! Krnetkn CTpoeHne n PyHKUUMN HeMeMBpaHHbIX OPraHOMAOB KIETKU.
Pubocombl.  [MpomexymoyHbie unameHmsi. MukpodunameHTel. AKMUHOBbIE MUKpPOgUIIaMeHMbI.
MbiwweyHble KNneTkn. AKmMUHO8bIe KOMIMOHEHMbI HEMbILWEYHbIX Kremok. MnkpoTpyboukn. KneTouHbIn LeHTp.
CTpoeHue ” [OBWXKEHWE >XIYTUKOB W pecHuyek. MukpoTpybouku umtonnasmbl. LieHTpuonb. benku,
accoyuuposaHHble C MukpogbunameHmamu u mMukpompyboukamu. MomopHbie 6enku. Appo. Ob6onoyka
s4pa, XpoMaTtuH, Kapuonmnasma, S4pblliky, UX CTpoeHue u yHKUMK. AgepHbin 6enkoBbIi MaTpUKC.
lMpocTpaHCTBEHHOE pacMONoXeHNe XPOMOCOM B MHTepda3HOM aape. QyxpoMamuH U 2emepoxpoMamuH.
Benkn xpomatuHa — rucToHbl. JJuHamuka s10epHoli 0607104KU 8 Mumo3se. 510epHbili mpaHcriopm. KnetoyHble
BKNtoYeHMs. CpaBHUTENbHAsA XapakTEPUCTUKA KNETOK 3yKapuoT (pacTUTENbHON, XKUBOTHOW, rpUBHON).
OemoHcTpauun. [optpetbl: K.C. Mepexkosckun, J1. Maprynuc. Tabmmubl n cxembl:  «CTpoeHune
ayKapuoTuyeckon Knetkm», «CTpoeHne XMBOTHOW KneTkn», «CTpoeHue pacTUTENbHOW  KIEeTKM»,
«CTpoeHne mMutToxoHgpumny», «Agpoy», «CTpoeHme npokapnoTndeckon kneTkm». OB6opyaoBaHMe: CBETOBOW
MMUKPOCKOM, MUKponpenapaTtbl pacTUTErbHbIX, XMBOTHbLIX KMETOK, MuKponpenapatbl OGakTepuanbHbIX
KNEeTOK.

INNabopaTtopHas paboTta «/13ydeHne CTPOeHNS KNeToK pasnnyHbIX OPraHn3MoB.

MpakTnyeckas paboTa «M3ydeHne CBONCTB KNETOUYHON MeMOpaHbI».

NabopaTtopHas paboTta «/IccnegoBaHne nnasmonuaa n gennasMmonusa B pacTUTENbHbIX KNeTKax».
MpakTnyeckasa pabota «/13yyeHre ABMXKEHNS UMTONNA3Mbl B paCTUTENbHbIX KNETKax».

Tema 6. O6meH BewecTB U nNpeBpalleHne 3Heprum B KneTke. ACCUMUNALMA U OUCCUMUNSAUMSA — ABe
CTOpPOHbI MeTabonmama. Tunbl 0OMeHa BewecTB: aBTOTPOMHbIA U reTEPOTPOMHbIN. Y4YacTue Kucriopoga B
0OMeHHbIX npoueccax. QHepreTuieckoe obecneveHue KneTkn: npespaiwieHne ATO B 06MeHHbIX npoueccax.
depmMeHTaTMBHbBIN XapakTep peakuuMn KreToyHoro metabonmama. ®epMeHTbl, X CTPOeHue, CBOMCTBA U
MexaHnam gencteus. KodepmeHTbl. OTnmnuma pepmMeHTOB OT HeOopraHM4Yeckux KartanusatopoB. benku-
akTMBaTopbl M BENKN-UHIMBUTOPBLI. 3aBMCUMOCTb CKOPOCTU (DEPMEHTATUBHBIX pPeakumin OT PasnuyHbIX
dakTopoB. [lepBUYHBIA CUHTE3 OpPraHMYeCcKMX BewecTB B KreTke. POTOCUHTE3. AHOKCU2EHHbIU U
OKcUeeHHbIU ¢homocuHmes y bakmeputli. Ceemocobuparowue nuaMeHmsl U nueMeHmbl peakyuoHHO20
ueHmpa. Ponb xnoponnactoB B npouecce ¢doTtocMHTe3a. CBeTtoBas U TeMHoBasi pasbl. ®omodbixaHue,
C3-, C4- u CAM-munbi pomocuHmesa. NpoaykTMBHOCTb POTOCUHTE3A. BnnsaHmne pasnnyHbix hakTopoB Ha
CKOpoCTb  dpoTocMHTE3a. 3HayeHuMe OToCuHTe3a. XemocuHTes. PasHoobpasve  OpraHuM3MoB-
XEMOCUHTETUKOB: HUTpUdunumpyowwme baktepun, xxenesobaktepun, cepobaktepum, BOAopoaHble 6aktepuu.
3HadyeHne xemocuHTe3a. AHal3pobHble opraHu3mbl. Bugbl OpoxeHus. [poaykTbl OpoxeHus u  nx
Ncnonb3oBaHne 4ernoBekoM. AHa3pPObHbIE MUKPOOPraHM3Mbl Kak 0ObekTbl BuoTexHonornm n Bo3byantenu
6onesHen. AapoBHble opraHn3mbl. ATanbl dHepreTnyeckoro obmera. MNMogrotoBUTeNbHLIN 3Tan. MuUkonua —
BGeckucrnopogHoe paclienneHve rnoKosbl. bruonornyeckoe okvcneHve, unu KnetoyHoe AbixaHue. Porb
MUTOXOHAPWUIA B npoueccax 6uonormyeckoro okucnenus. LUuknunyeckne peakumn. OkucnuTtenbHoe
dochopununpoBaHue. SHepaus membpaHHO20 epadueHma rnpomoHos8. CuHme3s AT®: paboma npomoHHoU




AT®-cuHmasbl. TNpenmywectsa aapobHoro nytn obmeHa BewecTs nepeq aHaspobHbIM. 3 eKkTUBHOCTb
3HepreTnyeckoro obmeHa.

OemoHcTtpauun. Moptpethl: k. Mpuctnn, K. A. Tumnpsses, C. H. BuHorpagckun, B. A. SHrenerapar, I1.
Mutyenn, . A. 3aBap3nH. Tabnuubl 1 cxembl: «POTOCUHTE3Y, «OHepreTuyecknn obmeH», «bnocuHTes
G6enka», «CTpoeHne cepmeHTay, «XemocuHTed». OGopyaoBaHMe: CBETOBOWM MWKpOCKOM, obopynoBaHue
AN NPUrOTOBMNEHMS NMOCTOSIHHBIX M BPEMEHHbLIX MUKpPOMNpenapaTos.

JNNabopaTtopHasa paboTta «/3yyeHne KaTanMTMyYecKon akTUBHOCTN (DEPMEHTOB (Ha Npumepe amunasbl Unu
Katanasbl)».

NNabopatopHas pabota «M3yyeHne epMEHTATUBHOIO pacliensieHMs nepokcuaga Bogopoda B
pPaCTUTENbHbIX M XXMBOTHbIX KNeTKax»y.

NabopaTtopHasa paboTa «CpaBHeHMe NpoLIECCOB POTOCUHTE3A U XEMOCUHTE3AY .

Na6opatopHas pabota «CpaBHeHUE NPOLECCOB BPOXKEHNS N AbIXaHUSA».

Tema 7. HacneactBeHHas uHdopmaumsa v peanusauma eé B Knetke. Peakuum maTtpuyHOro cuHtesa.
MpMHUMN  KOMMNIIEMEHTAPHOCTM B peakuMsax MaTpUYHOro CcuHTe3a. Peanusaumsi HacneacTBeHHOM
nHdopmaumn. NeHeTU4eCcKknin Kod, ero CBOWCTBA. TpaHcKpunums — maTpuyHbld cuHTe3 PHK. MpuHumnbl
TPaAHCKPUMLUMMK: KOMMNSIEMEHTAPHOCTb, aHTMNapannenbHoOCTb, aCUMMETPUYHOCTL. Co3pesaHue MampuYHbIX
PHK e aykapuomuydeckol knemke. Hekodupyrowue PHK. TpaHcnaums n e€ atanbl. Y4actue TPpaHCNOPTHbIX
PHK B GuocuHTese Genka. Ycnosusi 6uocuHTtesa 6enka. KogmpoBaHne amuHokucnot. Ponb pubocom B
ounocuHTese ©Genka. CospemeHHble rnpedcmasnieHus O CcmpoeHUu eeHoe. OpraHu3auus reHoma y
NpoKapmoT U 3ykapuoT. Perynaums akTMBHOCTM reHOB Yy npokapuot. lvnotesa onepoHa (. XKakob, XK.
MaHo). MoriekynspHble MexaHU3Mbl IKCrpeccuu 2eHo8 y aykapuom. Porb xpomamuHa 8 peaynsayuu
pabombi eeHos. Perynsauma o0OMeHHbIX npoueccoB B knetke. KnetouHbln romeoctas. Bupycbl —
HEKNeToYHble (POPMbl XM3HM U obnuraTHble napasvTbl. CTpOeHWe NpPOCTbIX W CHOXHbIX BUPYCOB,
petpoBupycoB, OaktepuodaroB. MKusHeHHbIl yukn [HK-codepxawux eupycos, PHK-codepxawiux
supycos, bakmepuoghazos. ObpamHass mpaHCKpunyus, pesepmasa, UHmezpasa. BupycHele 3abonesaHns
yenoBeKka, XWBOTHbIX, pacTtenmn. CIMIALO, COVID-19, coumanbHble W MeguuuHCKME npobnemel.
BuouHpopmamuka: uHmezpauyus u aHanus 6onbuwux maccueos («bigdata») cmpykmypHbIx 6uono2u4ecKux
OaHHbIX. HaHomexHonoauu 6 6uonozuu u meduyuHe. lNpoepammupyembie yHKUuu benkos. Criocobnbl
docmaeKu riekapcme.

OemoHcTtpauun. MNoptpeTtbl: H. K. Konbuos, [. N. NeaHoBckmiA. Tabnuubl 1 cxeMbl: «bunocnHTes 6enkay,
«['eHeTnyeckun kog», «Bupycel», «baktepmnodarny».

MpakTnyeckasa paboTta «CosgaHne Mogenu Bupyca.

Tema 8. XKU3HEHHbIN UMKN KNeTKU. KneTouHbld LUK, ero nepuogbl 1 perynsaums. UHTepdasa n Mutos.
OcobeHHOCTM  npoueccoB, MpoTekawwmnx B  UHTepdase. [logrotoBka KNETkM K OEneHuio.
MpecuHTeTMYECKMN (MOCTMUTOTMYECKUIN), CUHTETUYECKMN W MOCTCUHTETUYECKMA (MPEMUTOTMYECKUN)
nepuodbl uHTepdasbl. MaTtpudHbin cuHTes [OHK — pennukauus. [NMpuHuunel  pennvkaumm  OHK:
KOMMNIEMEHTAPHOCTb, NOSTYKOHCEPBATUBHLINM CUHTE3, aHTuUnapannensHocTb. MexaHuam pennukaumm OHK.
Xpomocombl. CTpoeHne xpoMocoMm. Teriomepbl U Tennomepasa. XpOMOCOMHbIA Habop KNeTkn — KapuoTun.
OunnonaHbin 1 rannongHbln Habopbl XPOMOCOM. [OMOMOrMYHbIE XPOMOCOMLI. [1OMOBLIE XPOMOCOMBI.
HeneHue knetkn — mnto3. CTagmm Mmnto3a 1 Nnpomncxoasiume B HUX npouecchl. Tunbl MuTO3a. KapnoknHes u
unToKMHe3. buonornyeckoe  3HayeHve  MuTOo3a.  Perynauus MUTOTMYECKOrO  UMKNIa  KIETKW.
Mporpammupyemas knetoyHas rmbenb — anonto3. KnetoyHoe $4pO, XPOMOCOMbI, (PYHKLMOHanNbHas
reHomuka. MexaHusmbl niponugepauuu, dughghepeHyUposKU, cmapeHus u aubenu knemok. «Ljughposasi
Krnemka» — GUOUHgbopMamu4yeckue Mooesiu (hyHKUUOHUPOBAHUS KITeMKU.

OemoHcTpauun. Tabnmubl M cxembl: «XKU3HEHHbIA UMKn Knetkn», «Mutosd», «CTpoeHue XpoMOoCcoM»,
«Pennukauna OHK». O6opygoBaHue: CBETOBOM MMKPOCKON, MUKponpenapaTbl: «MUTO3 B KneTkax KopeLuka
nykay.

INNabopaTtopHas paboTta «/13y4eHre XpOMOCOM Ha roTOBbIX MUKpONpenapaTax».

NabopatopHas pabota «HabniogeHve MWUTO3a B KIEeTKax KOH4YMKa Kopewka fyka (Ha roToBbIX
MUKponpenapaTax)».

Tema 9. CrpoeHne wu dQyHKuMn opraHmamoB. buonornyeckoe pasHoobpasne OpraHM3moB.
OpQHOKNETOYHbIE,  KOMOHMAanbHble,  MHOTOKMETOYHble  opraHu3mbl.  OCOBEeHHOCTM  CTpPOeHMs U
XN3HEOeATeNbHOCTM  OAHOKMETOYHbIX  OpraHM3aMoB. baktepuu, apxeu, OOHOKNETOYHble rpubbl,
OOHOKMNETOYHble BOAOPOCHM, Apyrme npoTucTbl. KomnoHuanbHble opraHu3Mbl. B3avmoceasb vacten
MHOFOKMETOYHOr0 oOpraHuMama. TkaHuW, opraHbl U cucTeMbl opraHoB. OpraHu3m Kak eauvHoe uernoe.
lomeocTas. TkaHM pacTeHun. Tunbl pacTUTENbHbLIX TKaHEN: obpa3oBaTernbHasi, NOKPOBHAas, NpoBoasiLlas,
OCHOBHasi, MexaHuveckasi. OCOBEHHOCTU CTPOEHUs, PYHKUMA W pachnonioXeHUs TKaHeW B opraHax
pacTeHun. TKaHW >XMBOTHbIX M 4YenoBeka. TuMbl XXMBOTHbIX TKAHEW: anuTenuanbHas, COoeAuHUTENbHas,
MblleYHas, HepBHast. OCOBEHHOCTM CTPOEHMS, (PYHKUUIN N pacnosfiOKEHNA TKAHEW B OpraHax XMBOTHbIX U
yernoseka.




OpraHbl. BeretatnBHble M reHepaTuBHble OpraHbl pacTteHuin. OpraHbl U CUCTEMbI OPraHOB XXUBOTHbLIX Y
yenoBeka. PyHKUUKM opraHoB U cucteM opraHoB. Onopa Tena opraHnamoB. Kapkac pacteHuin. Ckenetbl
OLHOKIMETOYHbIX M MHOTOKIETOUHbIX KUBOTHbIX. HapyXHbIh 1 BHYTpPeHHWUn ckeneT. CTpoeHne 1 Tunbl
coefvHeHns KocTen. [BwxeHne opraHuamoB. [lBMXeHMEe OOHOKMETOYHbIX OpraHuM3mMoB: amébougHoe,
XKIYTUKOBOE, pecHUYHoe. [IBMXKEeHMEe MHOFOKNETOYHbIX pacTeHuid: Tponuambl U HacTuu. [BuKeHue
MHOFOKMETOYHbIX XXMBOTHBIX 1 YenoBeka: MbilleyHas cuctema. Pednekc. CkeneTHble MbllwLbl U Mx paboTa.
MuTtaHne opraHnamos. [lornolwieHne BoAbl, YIMEKUCNOoro rasa M MuHeparnbHbIX BELLEeCTB pacTeHUSMMU.
lMuTaHne >XMBOTHbIX. BHYTPUNONOCTHOE W BHYTPUKNETOYHOE MMLeBapeHne. [ntaHne mnO3BOHOYHbLIX
XUBOTHbIX. OTAEnbl NueBapuTenbHOro TpakTta. lNuwesapuTtensHble Xenesbl. MNueBapuTenbHas cuctema
yenoBeka. [bixaHne opraHuM3mMoB. [bixaHue pacTeHun. [bixaHue >XMBOTHbIX. Ouddysna rasos 4depes
NnoBepxHOCTb KneTkn. KoxHoe pabixaHue. [bixaTtenbHas noBepxHOCTb. XKabepHoe M NérodHoe AblxaHue.
[blxaHne MNO3BOHOYHbLIX >KMBOTHBIX W 4YernoBeka. OBOMOUMOHHOE YCIIOXKHEHME CTPOEHUSI NErKNX
MO3BOHOYHBIX XMBOTHbIX. [bixaTenbHas cuctema udenoBeka. MexaHusm BeHTUNsUMM NErknx y ntuy, 1
mMnekonuTatowmx. Perynauua abixaHus. [ObixatenbHble 0O6bEémbl. TpaHCNoOpT BELECTB Yy OpraHn3moB.
TpaHCcnopTHbIE CUCTEMbBI pacTeHuiA. TpaHCNOPT BELLECTB Y XKMBOTHbIX. KpoBEHOCHasa cuctema u e€ opraHbi.
KpoBeHOCHas cuctemMa MO3BOHOYHLIX XMBOTHbIX U 4enoBeka. Cepaue, KPOBEHOCHblE COCYAbl U KPOBb.
Kpyrn kpoBoobGpalleHnsi. IBOMNIOLNOHHbIE YCIOXHEHUS CTPOEHUS KPOBEHOCHOW CUCTEMbI MO3BOHOYHBIX
XUBOTHbIX. PaboTta cepgua u eé perynsums. Belgenenue y opraHuamoB. BblgeneHve y pacTeHun.
BblgeneHue y xuBoTHbIX. CokpaTtutenbHble Bakyonu. OpraHbl BblgeneHus. dunbstpauus, cekpeuuns wm
obpaTtHoe BcacbiBaHME Kak MexaHu3mMbl paboTbl opraHoB BelgeneHns. CBA3b NOMOCTU Tena C KPOBEHOCHON
N BblAenuTenbHoOn cuctemamun. BblgeneHne y no3BOHOYHBLIX XMBOTHBIX W 4yeroBeka. lModkn. CTpoeHune wm
dyHKUMOHUpoBaHue HedpoHa. ObpasoBaHne MoO4YM Yy YeroBeka. 3awimMta y opraHusmoB. 3awmrta vy
OOHOKMNETOYHbIX oOpraHn3moB. Cnopbl GakTepum n UUCTbl MNPOCTEMWUX. 3awmuTa Yy MHOTOKIETOYHbIX
pacteHnn. Kytukyna. CpeacrtBa nacCMBHOWM UM XMMMYECKOM  3awmnTbl.  duTtoHuMabl. 3awmTta vy
MHOFOKMETOYHbIX >XMBOTHbIX. [1OKPOBbI U MX Npoun3BoAdHble. 3awmTa opraHuama oT 6onesHen. VMiIMmyHHas
cuctema Jenoseka. KneTouHbln M rymoparnbHbii  MMMYHUTET. BpoOXOEHHbIN M NPUOBPETEHHBIN
crneunpuyecknin UMMyHUTET. Teopus KroHarnbHO-cenekTnBHoro ummyHuteta (1. dpnux, . M. BepHer, C.
ToHeraBa). BocnanutenbHble OTBETbI OpraHN3MoB. Ponb BPOXAEHHOMO MMMYHUTETA B Pa3BUTUM CUCTEMHbBIX
3aboneBaHun. PasgpaxumMocTb W perynauus  y opraHnsMoB. PasgpaXvMMocTb Yy  OAHOKIETOYHbIX
opraHmamoB. Takcucbl. PasgpaXumocTb U perynsaumsa y pacteHuin. POCToBble BeLLeCcTBa M MUX 3HA4YeHue.
HepBHass cuctema v pedrektopHas perynaumsi y XuBOTHbIX. HepBHas cuctema n e€ oTtgensl.
OBOSIOLUNOHHOE YCIOXHEHWE CTPOEHUA HEPBHOW CUCTEMbI Y XMBOTHbIX. OTgenbl rofloBHOMO Mo3ra
NO3BOHOYHbLIX XWBOTHbIX. Pednekc n pednektopHas pfgyra. besycrnioBHble M YCNOBHble pediriekchl.
l'ymMopanbHas perynauus n SHAOKPUHHAA CUCTEMA XMBOTHBIX U Yenoseka. XKenesbl 9HOOKPUHHON CUCTEMbI
M WX TrOPMOHbI. [lenctBne ropmoHoB. B3amMmocBA3b HEPBHOW M 3HOOKPUMHHOW cuctem. [unoTtanamo-
rmnodousapHas cuctema.

OemoHcTpauun. [loptper: W. T1. [MaenoB. Tabnuubl u cxembl: «OOHOKMNETOYHbIE BOLOPOCINY,
«MHoroknetouHble Bogopocnu», «baktepuny», «[poctenwmne», «OpraHbl LUBETKOBbIX pPaCTEHUNY,
«CuncteMbl OpraHoOB NMO3BOHOYHBIX XXMBOTHbLIXY», «BHYTpeHHee CTpoeHne HacekoMbIX», « TKaHu pacTeHun»,
«KopHeBble cuctembl», «CTpoeHne ctebnsi», «CTpoeHMe NUCTOBOW MNMACTUHKM», « TKAHU >KUBOTHbIXY,
«Ckenet 4venoBekay, «[liweBaputenbHasa cuctemar», «KpoBeHocHas cuctemar, «[bixatenbHas cucremay,
«HepeHasa cuctemar», «Koxa», «MblwedHasa cuctema», «BblgenutenbHas cuctema», «OHOOKPUHHAS
cuctemar», «CtpoeHue Mmbiwubl», «MMyHUTETY», «KMWEYHOMONOCTHbIE», «CXema NUTaHusa pacTeEHUNY,
«KpOBEHOCHbIE CUCTEMBI MO3BOHOYHLIX >KMBOTHBLIX», «CTpoeHue rmmapbl», «CTpoeHue nnaHapumny,
«BHyTpeHHee cTpoeHMe OoxaeBoro 4epes», «HepBHasi cuctema pbib», «HepBHas cuctema nsArywkm»,
«HepBHasa cuctema npecmblkawowmxca», «HepBHaa cuctema  ntuu», «HepBHas  cuctema
mMnekonuTarwmnxy, «HepBHas cuctema yenosekay, «Pednekc». ObopynoBaHue: CBETOBOWM MUKPOCKOM,
MUKponpenapaTbl OAHOKMETOYHbIX OPraHM3mMoB, MUKpornpenapaTbl TKaHeW, pPaKoBMHbI MOJIHOCKOB,
KONMEeKUMM HaACEKOMbIX, WITIOKOXMX, XMBblE 3K3EMNNApbl KOMHATHbIX pacTteHun, repbapumn pacteHuin
pasHbIX OTAENOB, BraXHble MpenapaTbl XMBOTHbIX, CKENETbl NMO3BOHOYHbIX, KOMNeKunn 6ecno3BOHOYHbIX
XMBOTHbIX, CKernet 4enoseka, obopyaoBaHWe ONs OEeMOHCTpPauum MOYBEHHOrO M BO3AYLIHOMO MUTaHUS
pacTeHun, paclienneHns Kpaxmana wu 6enkoB nog pJenctevemMm depmeHToB, obopydoBaHve And
AEMOHCTPaLMN ONbITOB MO U3MEPEHMIO XXU3HEHHON EMKOCTU NETKNX, MeXxaHn3Ma AblXaTelbHbIX OBVXEHWMN,
MOZENM rofTIOBHOMO MO3ra PasfnmyHbIX XUBOTHbIX.

INabopaTtopHasa paboTta «/3ydeHne TKaHen pacTeHNN».

INa6opaTtopHas paboTta «/13y4eHne TkaHen XNBOTHbBIXY.

INNabopaTtopHas paboTta «/13y4eHne opraHOB LBETKOBOIO pacTEHUSI».

Tema 10. PasmHOXeHMe M pa3BuTMe opraHnamoB. POpMbl pPa3MHOXEHMS OpraHM3MoB: Gecnonoe
(Bkntovas BeretatuBHoe) W nonosoe. Buabl 6Gecnonoro pasMHOXEHWSA: MOYKOBaHWE, Crhopynauus,
dparmeHTauus, KNoHMpoOBaHMe.




MonoBoe pasmHoxeHue. NonoBbie KNeTkn, unm rametbl. Menos. Ctagun merosa. NosegeHne XpoMocom B
Menose. KpoccuHrosep. buonormdecknin cMbicn Meno3a v nonosoro npouecca. Menos U ero mMecto B
XXU3HEHHOM UuKne opraHuamoB. [peasapogbilleBoe pasBuTMe. [ameToreHes y XUBOTHbIX. [lonoBble
xenesbl. ObpasoBaHMe U pa3BUTME MNOMNOBbLIX Knetok. CnepmaTtoreHe3 u ooreHe3. CTpoeHue MnonoBbIX
knetok. OnnogoTBOPEHNE N IMOPUOHANbHOE pas3BUTUE XKMBOTHbIX. CNocobbl ONNOAOTBOPEHUS: HAPYXKHOE,
BHyTpeHHee. [NapTeHoreHes. HamBmnayanbHoe pasBuTne opraHn3MoB (OHTOreHes). AMOpuonornsa — Hayka
O pasBuUTUN oOpraHnamoB. MopgozeHes — 0OHa U3 enaeHbiX npobnem ambpuonoauu. KoHuenuyus
MopghoceHo8 U Moldenu mopghozeHesa. Ctagum ambpuoreHesa >XMBOTHbIX (HA nNpumepe NAryLkin).
Opobnenune. Tunbl gpobnexusn. [emepmuHuposaHHoe u HedepMuHuposaHHoe OpobreHue. brnacmyna,
munbel 6rnacmyn. OcobGeHHOCTU ApobneHnss mMnekonuTarwmx. 3apodblleBble JUCTKU (racTpynsauums).
3aknagka opraHoB M TKaHeW U3 3apoAdblleBblX JIMCTKOB. B3anmHoe BnvsiHMe 4yacten passBuBatoLLerocs
3apogpiwa (ambpuoHanbHas uHAYKUMA). 3aknagka nnaHa CTPOEeHMst XKMBOTHOTMO Kak  pesynsraTt
nepapxmyecknx B3aMMOOEWUCTBUIN reHoB. BnusHue Ha amMOpuOHanbHOe pasBuTME pasnuyHbiX hakTopoB
oKpyXatoLlen cpefbl. POCT u passutme XuBOTHbIX. [locTamOpuoHaneHbin nepuod. MNpsimoe n Henpsimoe
passutne. Passutne ¢ metamopdo3oM y 6eCno3BOHOYHBLIX M MO3BOHOYHBLIX XMBOTHbIX. Bronornyeckoe
3Ha4yeHne MpsMOro U HenpsIMOro pasBUTUS, UX pacnpoCcTpaHeHue B npupoge. Tunbl pocTa >XUBOTHbIX.
dakTopbl perynauumn pocTta XMBOTHbIX 1 YenoBeka. CTagum NOCTaIMOPMOHANBHOIO Pas3BUTUSA Y KUBOTHBLIX U
yenoBeka. [lepuoagbl OHTOreHesa u4ernoBeka. CTapeHne KM cMepTb Kak ©Ouonornyeckme mnpouecchl.
PasmHOXeHue n passutne pacteHun. Mametodut u cnopodut. Menos B XUIHEHHOM UUKNE pPacTEHUN.
O6pasoBaHne crnop B npouecce Menosa. [ametoreHes y pacTeHuin. OnnogoTBOpeHWE U pas3BuTue
pacTUTenbHbIX OpraHnM3moB. [1BoHOe onnogoTBOPEHME Y LBETKOBbLIX pacTeHuni. ObpasoBaHue 1 passutne
CEMEHM.

MexaHn3Mbl perynsaumm oHToreHe3a y paCTeHUN 1 XXUBOTHbIX.

OemoHctpauun. [optpethli: C. I HaBawwH, X. LnemaH. Tabnuubl n cxembl: «BeretatmeHoe
pasMHOXeHue», «Tunbl 6ecnonoro pasmMHoOXeHus», «PasMHOXeHue xnammgomoHagbl», «PasMHOXeHue
3BrneHbl», «PasmHoxeHne rngpbl», «Menos», «XpoMocombl», «lameToreHes», «CTpoeHne ANLEKNETKN U
cnepmaTtosomga», «OCHOBHble cTagumuM OHToreHesa», «[llpsiMoe n HenpsiMoe pasBuTue», «Passutne
MancKoro xyka», «Passutmne capaHuny», «Pa3Butne narywkm», «[BOMHOE OMMOAOTBOPEHNE Y LIBETKOBbLIX
pacteHun», «CTpoeHne CeMsiH OAHOAOMNbHbLIX W OBYOOSbHbIX pacTeHU», «XKMU3HEHHbIN LUKIT MOPCKOW
KanycTtbl», «>XM3HEHHbIN LMK Mxay, «KU3HEHHbIN UMUK NanopoTHMKa», «XKU3HEHHBbIA LMK COCHbIY.
O6opynoBaHue: CBETOBOWM MMUKPOCKONM, MUKpoMpenapaTbl SMUEKNETOK U cnepmMaTo3ongos, mogenb «Linkn
pPasBUTUA NATYLLKNY.

NabopaTtopHasa paboTa «M3ydeHne CTpoeHUs NOfoBbIX KNETOK Ha rOTOBbIX MUKponpenapartaxy.
MpakTnyeckas paboTa «BhisiBNeHne NpM3HAKOB CXOACTBA 3apOAbilEN MO3BOHOYHbLIX KUBOTHBIXY.
NabopaTtopHasa paboTta «CTpoeHne opraHoB pasMHOXEHMS BbICLUMX PACTEHNIY.

Tema 11. leHeTMKa — Hayka O HacneACTBEeHHOCTM U M3MEHUYMBOCTM OpraHumamoB. lctopus
CT@HOBMIEHMS N pasBUTUSA TEHETUKN Kak Hayku. Pabotel . Mengens, . e ®pwusa, T. MopraHa. Ponb
OTEYECTBEHHbIX YYEHbIX B pa3Butum reHetukn. Pabotel H. K. Konbuosa, H. W. Basunosa, A. H.
Benosepckoro, I [0. KapneyeHko, HO. A. dunmnuyeHko, H. B. TumodeeBa-Pecosckoro. OCHOBHble
reHeTMYEeCKMe MNOHATUA N CMMBOSIbI. [OMOMOrMYHbIE XPOMOCOMbI, asnsfiefibHble TeHbl, anbTePHATUBHbIE
NPU3HaKN, OOMMHAHTHBLIN N PEeLEeCCUBHbIA MPU3HaK, rOMO3UroTa, reteposuroTa, Ynuctasi fiMHus, rmbpuasbl,
reHotun, deHotTun. OCHOBHLIE METOAbl FEHETUMKU: TMOPUOONOrMYecKUin, LUTONOMMYECKUA, MOMEKYNSPHO-
reHeTUYEeCKUMN.

DemoHcTpauun. [optpetbl: . MeHngens, I e ®pus, T. MopraH, H. K. Konbuos, H. . Basunos, A. H.
Benosepckuin, I 0. KapnedeHko, HO. A. dunmnueHko, H. B. Tumodees-PecoBckuii. Tabnuubl U CXEMbI:
«MeToabl reHeTuKkn», « Cxembl CKpeLMBaHUS».

NabopaTtopHasa pa6oTa «[lpo3oduna kak 0GbeKT reHETUYECKUX NCCNEOOBaHNINY.

Tema 12. 3aKkOHOMEpHOCTM HacneacTBeHHocTU. MoHormbpmngHoe ckpewmBaHue. [lepBbii 3aKOH
MeHgens — 3akoH egnHoo6pa3unsa rmépuaoB NEPBOro nokoneHus. MNpaBuno 4oMMHUPOBaHUS. BTopon 3akoH
MeHgens — 3aKkoH pacLlensieHnsl NpuM3HakoB. LiuTonormdeckne OCHOBbI MOHOIMOPUOHOIO CKpPELMBaHMS.
Mnotesa 4yucTOTbl rameT. AHanuaupylollee ckpelimBaHue. MpoOMeXyTOdHbIA XapakTep HacnegoBaHus.
PacuwenneHne npuM3HaKkoB MpyM HEMONMHOM AOMWHMPOBaHUKW. OurmbpuaHoe ckpewmBaHue. TpeTuin 3akoH
MeHgens — 3akOH He3aBMCUMOIO HacregoBaHuSA Mpu3HakoB. LlMTonorMyeckme OCHOBbI AUTMBPUOHOrO
ckpelwmBaHund. CuenneHHoe HacnegoeaHue npusHakoB. Pabotel T. MopraHa. CuenneHHoe HacnegoBaHue
reHOB, HapyLUeHMe CUEenfeHnsa Mexay reHamu. XpoMOCOMHasa Teopus HacneacTBeHHOCTU. [eHeTuka nona.
XPOMOCOMHBIN MexaHU3M onpeferneHus nona. AyToCOMbl U MOSIOBble XPOMOCOMbl. [OMOrameTHbIn U
rereporameTHbln  non. [eHeTuyeckass CTPyKTypa MOMNoBbiX XpoOMOCOM. HacnemoBaHue npu3HaKoB,
cuensieHHbIX ¢ nonom. NeHoTUn Kak uenoctHada cuctema. lNnenoTponus — MHOXXECTBEHHOE OeNCTBUE reHa.
MHoXecTBeHHbI annenuam. BaaumogencTBue HeannenbHbIX reHoB. KomMnnemMeHTapHOCTb. 3nucTas.
Monumepusi. [EHETUYECKNA KOHTPOSMb pPasBUTUA pPacTEHUA, KMUBOTHbIX W 4Yenoseka, a Takke




(*)I/I3I/IOJ'IOFI/1‘-I€CKI/IX npoueccoB, noeegeHNA W KOrHUTUBHBbIX beHKLl,VIVI. [eHeTU4YeckMe MexaHU3Mbl

CMMOMWOreHesa, MeXaHU3Mbl B3aUMOOAEWCTBUA «XO3AWH — MapasuT» U «XO3UH — MUKPOOMOMY.
eHeTMYeckne acnekTbl KOHTPONSA M U3MEHEHWUs HacneacTBEeHHOW MHopMaLUuM B MOKOMNEHUSAX KMETOK U
OpPraHN3MoB.

HOemoHctpauuu. Moptpertbl: 1 MeHaenb, T. MopraH. Tabnuupbl 1 cxembl: «llepBbli U BTOPOW 3aKOHbI
Menpgensa», «TpeTnin 3akoH MeHgensa», «AHanuaupytollee ckpelimsaHuey, «HenonHoe AOMUHUMPOBaHMEY,
«CuenneHHoe HacnegoBaHve MpU3HaAKoOB Yy Apo3odunbl», «leHeTuka nona», «Kapuotnn 4enosekay,
«KapunoTtun gposocunsi», «Kapmotmn ntuubl», « MHOXECTBEHHbLIN annenuamy, «B3anmoaencrteme reHoB».
O6opynoBaHue: Modenb Anst AEMOHCTPaLMM 3aKOHOB eauHooOpasusi rmbpuaoB NEpPBOro MOKONEHUST U
paclienneHns npu3HakoB, MOAeNb ANA AEeMOHCTpauMn 3akoHa He3aBMCUMOro HacneaoBaHUSI NMPU3HAKOB,
Modenb And  OeMOHCTpauuuM  CUENnneHHOro  HacnegoBaHUsi  MPU3HAKOB, CBETOBOM  MUKPOCKON,
MUKponpenapart: «dposoduna.

MpakTnyeckana pabota «/13yyeHne pesynsratoB MOHOTMOPUMAHOIO CKPELMBaAHUSA Y OPO30UIIbI».
MpakTnyeckasn paboTa «M3ydeHne pesynsraTtoB ANTMOPULHOIO CKpeLLnBaHUs y apo30unbi».

Tema 13. 3aKOHOMEPHOCTU M3MEHYMBOCTU. B3anmogencreme reHotMna u cpegbl npy opMmpoBaHMm
deHoTnna. N3aMeH4YNBOCTL NPMU3HAKOB. KaueCTBEHHbIE U KONMNMYECTBEHHLIE NPU3HaKN. Buabl N3MEHYMBOCTH:
HeHacrneacTBeHHasi U HacneacTBeHHasa. MoandurkaumoHHasa nameH4YMBocCTb. Ponb cpeabl B dopmMmpoBaHmMmn
MOONMMKALMOHHON M3MEHYMBOCTM. Hopma peakuun npusHaka. BapuaumoHHbIM psg u BapuauMOHHas
kpueas (B. WNoraHHceH). CBoncTBa MOAUMPUKALMOHHON M3MEHYMBOCTU. [eHoTunnyeckasd M3MeH4YMBOCTb.
CBoicTBa TEHOTUMUYECKON WU3MEHUYMBOCTU. Buabl reHoTUNUYeckomn WU3MEHYMBOCTU. KOMOMHATUBHAS,
MyTaunoHHasa. KombuHatMBHas uaMeH4nMBOCTb. Meno3 u nonoBoM MpoLecc — OCHOBa KOMOWHATMBHOW
N3MeH4MBOCTU. Ponb KOMOWHATUBHOM W3MEHYMBOCTM B CO3[4aHUM TFEHEeTUYecKoro pasHoobpasus B
npegenax ogHoro euga. MytaumoHHast N3MeH4YnBOCTb. Buabl MyTaumin: reHHble, XPOMOCOMHbIE, FEHOMHbIE.
CnoHTaHHbIE N MHAYLMPOBAHHbIE MyTaumn. SaepHble U uuTonnasmatmyeckme mytauumn. ComaTtudeckme m
nonosble MyTauun. [pUYMHBI BO3HUKHOBEHUS MyTauui. MyTareHbl M UX BIUSIHUE Ha OPraHU3Mbl.
3aKOHOMEPHOCTM  MYTaUMOHHOrO npouecca. 3akOH TOMOMOMMYECKMX pPsSgoB B HacneaCcTBEHHOM
namenumsoctn (H.N. BaBunos). BHesigepHad M3MEHYMBOCTb W HaCNeACTBEHHOCTb. JnugeHemuka u
3NuU2eHOMUKa, POJib 3ru2eHeMUYECKUX (hakmopoe 8 HacriedoeaHuu U U3MEHYUBOCMU (heHOMUNUYECKUX
rpu3HaKos y opa2aHu3mMos.

DemoHcTpauun. Moptpetwl: 1 [Oe dpus, B. NoraHHceH, H. . BaBunos. Tabnuubl n cxembl: «Bugbl
n3aMeH4nBoCTUY», «MogudunkaumoHHass Wn3MEHYNBOCTb», «KOMOUHATUBHAsE W3MEHYMBOCTLY, «Melosy,
«OnnogoTtBopeHuey, «leHeTnyeckne 3aboneBanns yenosekay, «Bugbl myTaumin». O6opyaoBaHUE: XKNBbIE
N repbapHble 39K3eMMAApbl KOMHATHbIX PaCTEeHWUN, PUCYHKM (hboTorpacmmn) XKMBOTHBIX C Pa3NUYHBIMK
BUOAMU N3MEHYMBOCTMW.

NabopatopHaa pab6orta «MccnegoBaHne 3akKOHOMEpPHOCTEM  MOOUMUKALNMOHHON  M3MEHYMBOCTM.
lMocTpoeHne BapuaLMOHHOIO psaa 1 BapnaumMoHHOW KPUBONY .

MpakTnyeckasa paborta «MyTtaumm y gpo3odusbl (Ha roToBbIX MUKpoNpenapaTax)y.

Tema 14. NeHeTuKa YenoBeka. Kapnotun yenoseka. MexagyHapogHasa nporpamMmma uccnegoBaHnsa reHoma
yenoseka. Metoabl M3y4yeHUs TEHETUKN YENOBEKA: FeHeanormyeckun, GrmsHeLOoBbIN, LMTOreHETUYECKIHN,
NonNynsiUMOHHO-CTAaTUCTUYECKUI, MONEKYNsPHO-reHeTudecknin. CoBpeMeHHoe onpeaerneHne reHotuna:
NOSTHOFEHOMHOE CEKBEHWPOBAHWE, T[EHOTUNUPOBaHME, B TOM 4ucrne ¢ nomouwpbo [LUP-aHanusa.
HacnencrtBeHHble 3aboneBaHus 4veroBeka. [E€HHble M XPOMOCOMHblE 0OonesHn 4denoeeka. bonesHu c
HacrneacTBEHHOW MpPenpacnonoXEeHHOCTbO. 3HayeHne MEeOMUMHCKOM TFeHETUKM B MNpeaoTBpaLleHnn wn
fleYeHnn reHeTudecknx 3aboneBaHnn denoBeka. Meguko-reHeTMyeckoe KOHcyrnbTupoBaHue. CTBOSMOBbIE
KneTkn. NoHATNE «reHEeTUYECKOro rpy3ay. JTUYECKMEe acnekTbl uccnegoBaHnin B obnactun peaakTtmpoBaHus
reHomMa W CTBOJIOBbIX KNETOK. [eHeTuMyecknme (akTopbl MOBbLILIEHHON YyBCTBUTENBHOCTU 4YenoBeka K
PU3NYECKOMY N XMMUYECKOMY 3arpsi3HEHUIO OKpy»KatoLwen cpenbl. [eHeTnyeckas npeapacnofnioXeHHOCTb
yenoBeKa K NaToNornsam.

OemoHcTpauun. Tabnmubl U cxembl: «Kapuotun yenoBeka», «MeTtoabl U3ydeHUs TEHETUMKU YENOBEKa»,
«['eHeTn4Yeckne 3aboneBaHNs YernoBeka.

MpakTnyeckas paboTta «CocTaBneHne n aHanu3 pogocrioBHOM.

Tema 15. Cenekuusi opraHusaMoB. [lomecTukaums n cenekuma. 3apoxaeHue cernekumm nu goMecTukaumm.
YueHne H. WN. BaBunoBa o LleHTpax NpoucxoxaeHns M MHOroobpasusi KynbTypHbIX pacTeHun. Ponb
cenekumn B Co3gaHumn COPTOB pacTEHU U Nopod XUBOTHLIX. COpT, nopoaa, WTaMm. 3akOH rOMONOrM4YeCKmX
pSOoOB B HAcneacTBEHHOM uaMeHumBocTUM H. V. BaBunoBa, ero 3HadyeHue Onsl CEenekuyoHHon paboThbl.
Metoabl cenekumoHHonM paboTbl. WMCKYCCTBEHHbIN OTOOP: MAacCOBbI M UHAUBMAYASbHbIA.  JTanbl
KOMBUHaUMOHHON cenekuun. UcnbiTaHne nponssogutener no notomctey. OTGOp Mo reHoTuny ¢ NOMOLLbO
OLeHKM beHoTMNa noToMcTBa 1 OT6OP MO reHoTMNy ¢ noMoLblo aHannsa OHK. VickyccTBeHHbIN MyTareHes
Kak MeTon CenekuMoHHOM paboTbl. PagmauMOHHbIM M XUMUYECKUA MyTareHe3 Kak MUCTOYHWK MyTauun y
KynbTYypHbIX opM opraHn3moB. Micnonb3oBaHne reHOMHOIo peAakTMpPOBaHUSA U METOAOB PEKOMOUHAHTHBIX




OHK ona nonyyeHus ucxogHoro martepwana gns cenekumn. MonyyeHve nonvnnouaoB. BHyTpuBmaoBas
rmbpunansauma. bnnskopoacTBEHHOE CKpelumBaHue, Unv MHopuAnHL. HepoacTBeHHoe cKpelmBaHue, unm
ayTopuamnHr. etepo3anc n ero npuumHbl. Wcnonb3oBaHue retepo3nca B cenekumn. OtaanéHHas
rmbpuansaums. lNMpeogonenne Gecnnogus MeXBUMAOBbLIX MOpuaoB. [JOCTWXKEHWUS cenekumm pacTeHun u
XUBOTHbIX. «3enéHas peeoroyusi». CoOXpaHeHUEe W U3yYeHUe TEHETUYECKUX PEeCYpPCOB KYMbTYPHbIX
pacTeEHU N UX OUKUX pOANYEN ONS CO30aHUA HOBbIX COPTOB U MMOPUOOB CEeNbCKOXO3ANCTBEHHbIX KyNbTyp.
UsydyeHue, coxpaHeHUe U yrpaereHue e2eHemu4yeckuMu pecypcamu  CefIbCKOXO3SUCMEEHHbIX U
MPOMbICIIOBLIX XUBOMHbIX 8 UEnsax YryHWeHUs cyuecmsyrowux U co30aHusi HO8bIX rnopod, AuHUl u
Kpoccos, 8 moM 4ucre ¢ rnpuMeHeHuUeM co8peMEHHbIX Memodo8 Hay4HbIX uccriedoeaHul, nepedosbix udel
U rnepcriekmueHbIX mexHosioaud.

HOemoHcTtpauun. MNoptpetbl: H. . Basunos, U. B. MuuypuH, I. [1. KapneyeHko, 1. . JlykesHeHko, B. J1.
ActaypoB, H. Boprnoyr, 1. K. bensieB. Tabnuubl 1 cxembl: «LleHTpbl nponcxoxaeHnss n MHoroobpasus
KyNbTYPHbIX pacTeHW», «3aKOH rOMOSMIOrMYecKnX PsSiAoOB B HACNeaCTBEHHOM M3MEHYMBOCTMY, «MeTtogbl
cenekumny, «OTganéHHasn rmbpugnsaums», «MyTtareHes».

INNa6bopaTtopHas paboTta «/13y4eHne COpTOB KyNbTYPHbLIX PACTEHMI 1 NOPOA AOMALLUHUX XUBOTHbLIXY.
NabopaTtopHasa paboTa «MN3ydeHne MeToa0B Cenekunm pacTeHNny.

MNMpakTnyeckasn paboTa «[lpuBmBka pacTeHuUn».

Okckypena «OCHOBHble METOAbl U LOCTMXKEHUS CEenekuMn pacTEHUA U XKUBOTHbIX (Ha CENneKUMOHHYH0
CTaHUuMIo, NNemMeHHy epmMy, copToucnbiTaTeNbHbIA Yy4acToK, B TENNIMYHOE XO35MCTBO, B NlabopaToputo
arpoyHMBepCcuTETa NN HAYYHOTO LEEHTPA)».

Tema 16. buotexHonorna u cuHTeTMYeckaa buonorna. O6bLEKTLI, UCMONb3yeMble B BUOTEXHOMOMMNN, —
KNEeToYHblEe M TKaHEBbIE KyNbTypbl, MUKPOOPraHM3Mbl, NX XapakTepUCTUKa. TpaauumoHHas OMOTEXHONOorus:
xnebonevyeHme, MOMy4YeHME KUCNOMOSOYHbLIX MPOAYKTOB, BuHogenue. MukpoOMONOrMyeckun CUHTES.
O6bekTbl MUKPOBMONOrnYecknx TexHonorni. NMponsesoacTeo 6enka, ammHOKUCIIOT N BUTamuHoB. CosgaHne
TEXHOMOMMA M WHCTPYMEHTOB LENEHaNPaBneHHOro U3MEHEHUs U KOHCTPYMPOBAHUS FEHOMOB C LIESbIO
NoNy4YeHNs OpraHMaMOB U WX KOMIMOHEHTOB, COAEepXalux He BCTpeyawlwmecs B npupoae
BuocuHTeTMYeckMe nyTn. KnetoyHas wHXeHepus. Metoabl KynbTypbl KMETOK W TKaHeW pacTeHund U
XnBOTHbIX. KpnobaHkn. ComaTtuveckas rmbpuamsaumsa u comatumdeckuin ambpuoreHes. Mcnonb3oBaHue
rannovaoB B cenekuum  pacTeHun.  [loslyyeHue  MOHOKIIOHarbHbIX —aHmumern.  Mcrions3oeaHue
MOHOKI/IOHasbHbIX U  MOMUKIOHaNbHbIX aHmumen 6 MeduyuHe. WcKycCTBEHHOE OnnogoTBOPEHME.
PekoHCTpyKUMS ANUEKNETOK U KIOHUPOBaHWE >KMBOTHbIX. MeToa TpaHcnnaHTaumuM saep  KNeTok.
TexHonoeauu 0300p08I1eHUS, KyrnbmuesupogsaHusi u MUKPOKITOHarIbHO20 pPasMHOXeHUs1
CesIbCKOX035UCMBEHHbIX Kyrbmyp. XPOMOCOMHas U reHHas uHxeHepusi. VICKyCCTBEHHbI CUHTE3 reHa u
KOHCTpynpoBaHue pekoMomHaHTHbix [OHK. Co30aHue mpaHcaeHHbIx opaaHu3mos. [OoCTKeHns wu
NepcnekTuBbl XPOMOCOMHOW M TFEHHOW WHXeHepuwn. JKorormdeckne u atudeckme npobrnembl reHHoW
nHxeHepun. MeguumHckme 6GuotexHonormn. [loctreHoMHast undposast meguumHa. [MLP-guarHocTtumka.
MeTabonomMHbIi aHanuMs, reHoUEeHTPUYEeCKM aHanu3 npoteomMa YenoBeka M OLUEHKM COCTOSHUS €ero
300poBbs. Mcnonb3oBaHMe CTBOMOBLIX KNETOK. TapreTHaa Tepanus paka. 3D-6uounHxeHepusa ans
pa3paboTkM yHOAMEeHTanbHbIX OCHOB MEAULMHCKUX TEXHOMOrMM, CO30aHUS KOMIMIEKCHbIX TKaHewn
COYEeTaHMEM TEeXHOMOrmM TPEXMepHoro 6uonpuHTUHra U ckadpdonauHra nns  pelweHns  3ajad
nepcoHanuaMpoBaHHon  MeauuuHbl. Co3gaHne  BEeKTOPHbIX  BakuMH C  uUenblo  obecneveHus
KOMOVMHMpOBaHHOM 3awmnTbl OT Bo3dyoutenen OPBW, ycTtaHoBneHne MOnekynsipHbIX MexaHW3MOB
dyHKunoHupoBaHusa PHK-cogepxalmnx BupycoB, Bbi3biBaloWmMX 0CO00 onacHble 3aboneBaHusi YernoBeka u
XWBOTHbIX.

OemoHcTpaumu. Tabnuubl  u  cxembl:  «/cnonb3oBaHMe  MUKPOOPraHM3MOB B MPOMbILWIEHHOM
npounseoacTee», «KnetouHasa nHxeHepua», «FeHHas NHXeHepus».

NabopaTtopHasa paboTa «M3ydeHne o6LEKTOB GUOTEXHONOIMNY.

MpakTnyeckasa pabota «lonyyeHne MOMOYHOKUCTIBIX NPOAYKTOBY.

Akckypeusa  «buotexHormormss —  BaxHeMlwass Npou3BoAUTENbHas cura  COBPEMEHHOCTU  (Ha
BUoTeEXHONOrMYeckoe NPON3BOACTBO)».
11 KINACC

Tema 1. 3apoxageHue M pa3BuUTUE 3BONKOUMOHHBLIX MpeAcTaBleHUM B Guonorum. IBOSOLMOHHAA
Teopus Y. HapsuHa. lNpeanocbinkym BO3HUKHOBEHUA AapBuHM3Ma. KM3Hb M HayyHad OedATeribHOCTb Y.
HapsuHa. [Bmxywme cunbl asonoumm BuaosB no Y. [apsBuHy (BbiCOKAs WHTEHCMBHOCTb Pa3MHOXEHUS
OpraHM3MOB, HacneacTBEHHas M3MeHYMBOCTb, 6Oopbba 3a CywecTBOBaHME, €CTECTBEHHbIN U
NCKYCCTBEHHbIN 0TBOop). OdopmneHne cuHteTndeckon Teopum asonoumm (CT3). HenTtpanbHasa Teopus
aponounn. CoBpeMeHHas 3BOSMOLUMOHHAS bronornd. 3HavyeHne 3BOJOLMOHHON Teopun B hopMUpoBaHUM
€CTeCTBEHHO-HaY4YHOW KapTUHbI MMpa.

OemoHcTpauun. MNoptpethl: Apuctotenb, K. JinHHen, XK. B. Nlamapk, 3. XK. CeHt-Unep, XK. KioBbe, Y.
HapeuH, C. C. YetBepukoB, WN. WN. WmanbrayseH, Ox. XongenH, O. K. Benses. Tabnuubl 1 cxembl:




«Cucrema xwmBon npupoabl (no K. JInHHetw)», «JlecTHuua xuBbix cywecTts (Mo Jlamapky)», «MexaHn3m
dhopmupoBaHna npucnocobneHnn y pacTteHun n XuBOTHbIX (MO Jlamapky)», «KapTa-cxema maplpyTa
nytewectena Y. JapsuHay», «Haxogkm Y. OapsuHay, «Popmbl 60pbbbl 3a cyulectBoBaHuey, «llopogpl
rony6en», «MHoroobpasne KynbTypHbIX ¢hopm KanycTbl», «[lopoabl AOMAaLLUHUX XMBOTHbIX», «Cxema
o6pasoBaHusi HOBbIX BMAoB (no Y. [dapBuHy)», «Cxema COOTHOLUEHMS ABMXKYLLUMX CUIT 3BOSTHOLMMY,
«OCHOBHbIE NONOXEHUS CUHTETUYECKON TEOPUM IBOMOLNNY .

Tema 2. MukpoaBonwouua U e€ pesynbraTtbl. [lonynauua kKak aneMeHTapHas eguHuua 3BOMHOLMN.
CoBpeMeHHble MeTOoAbl OLEHKM FeHEeTUYeCKoro pasHoobpasust M CTPYKTypbl nonynaumi. VameHeHue
reHopoHAa NONynsuMM Kak anemMeHTapHoe 3BOSIOUMOHHOE fABreHue. 3aKOoH reHeTMYeckoro paBHOBECUS
Ix. Xapgu, B. BanHbGepra. 3OnemeHTapHble akTopbl (OBWXKYyLWIME cunbl) 3BonoumMni. MyTauMOHHbI
npouecc. KombuHatMBHasi M3MeH4YMBOCTb. [pend reHoB — crydvanHble HeHanpaBfeHHble W3MEeHEeHUst
yacToT annenen B nonynaumax. AddekT ocHoaTend. Sghgpekm bymbiiodHO20 2opsbiwka. CHUXeHuUe
2eHemMUYECKo20 pasHoobpasus: npuduHbl u crnedcmeus. [lposieneHue aghghekma Odpeliha 2eHo8 8
bonbwux u manbix nonynauusx. Murpauuun. Msonaums nonynauun: reorpaduyeckas (MpocTpaHCTBEHHas),
buonornyeckas (penpoayktmeHas). EcTtecTBeHHbIM 0TOOP — Hanpasnswowmn gaktop asonouumn. Popmbl
ecTecTBeHHOro otbopa: ABWMKYLLMI, CTabMnn3npyowmnin, paspbiBatolwlmi (M3pynTuBHbIA). MNonosoi oT6op.
BO3HUKHOBEHME M 3BOMIOLMS COLMANbHOIO MOBEAEHUS XUBOTHbIX. [1pncnocobneHHOCTb OpraHn3mMoB Kak
pesynbrat  MUKpO3BONoUMW. Bo3HMKHOBEHME npucnocobneHun y opraHmamoB. ApomMopdo3bl 1
ngnoagantaumm. [pumepbl npucrnocobneHnin y opraHM3aMoB: Mopdhonorndeckme, uU3nonornyeckmne,
bnoxnmuyeckune, nosegeHveckne. OTHOCUTENBHOCTL MPUCNOCOBNEHHOCTM OpraHM3MoB. Bua, ero kputepun
n CcTpykTypa. BupgoobpasoBaHue Kak pesynbraT MUKpO3BOMoOUMW. M3onauua — KyeBon dhakTop
BungoobpasosaHusa. [y un  cnocobbl BMAoobpasoBaHus: annonatpuyeckoe (reorpaduyeckoe),
cumnaTpuyeckoe (3KOMOrm4ecKkoe), «MrHoBeHHoe» (nonunnouamsaumsd, rmbpugnsaums). OnnTenbHOCTb
3BOMOUMOHHBIX  npoueccoB. MexaHuambl  (hopmupoBaHna Guonormdeckoro pasHoobpasus. Porb
9BOMIOUMOHHOM  Buonormm B paspaboTke Hay4yHbIX METoA4OB  CcoxpaHeHus  6GuopasHoobpasus.
Mwukpoasontoums 1 KOSBOMOLMS NapasvtoB M Mx xo3deB. MexaHuambl hopMMpPOBaHMS YCTONYMBOCTM K
aHTMBMoTMKam 1 cnocobbl 60pbOLI C HEN.

DemoHcTpauun. [Moptpethli: C. C. YerBepukoB, 3. Manp. Tabnvubl u cxembl: «MyTaunoHHas
namMeH4nBoCTby», «llonynaumoHHasa cTpykTypa Buaay», «Cxema nposBneHus 3akoHa Xapaun—BawnHbepray,
«[Bmxywne cunbl  3BOMOLUMY, «IKONOrMYeckas u3oNAumMsa Nonynsaumi  ceBaHCKoW  cpopenny,
«leorpadmnyeckas m3onNAUNSA NUCTBEHHULbI CUBMPCKOM W NUCTBEHHUUbLI Aaypckony, «[lonynsumMoHHbIe
BOSHbI YMCNIEHHOCTM XMLLHMKOB U XepTB», «Cxema AencTBnsa ecTecTBeHHOro otbopa», «Popmbl 60pbObI 3a
CyllecTBoBaHMe», «MHOycTpuanbHbIi MenaHnamy, «Kuble unckonaemble», «lMokpoBUTENbLCTBEHHAS
oKpacka XMBOTHbIX», «[llpegynpexgatolas oKpacka >XMBOTHbIX», «dusmnonornyeckne agantaumm»,
«lMpncnocobrneHHOCTb OpraHn3MoB KM €€ OTHOCUTENbHOCTbY», «KpuTepun Buga», «Buobl-OBOMHUKWY,
«CTpykTypa Buga B npupoge», «Cnocobbl BnaoobpasosaHusa», «leorpadguyeckoe sngoobpasoBaHme TpéX
BUOOB naHablweny», «3Konormdeckoe BuaoobpasoBaHMe BWUOOB CUHULY, «[lonunnouabl pacTeHuny,
«KanycTtHo-peaeyHbin rmbpugy». ObopygoBaHue: repbapum pacteHui, KONNeKUMn HacekoMblxX, Yydena nTuy,
N 3Bepen C npumepammn pasnuyHbiX NpPUcnocobneHnn, vyyena NTuy M 3Bepen pasHbiX BUAOB, repbapumn
pacteHuin 6rnmsknx BMaoB, 06pa3oBaBLUNXCS Pa3NMYHbIMKM cnocobamu.

NabopaTtopHasa paboTa «BbissBNeHne nameH4YNBOCTM y 0Cobel 0OgHOro Buaa.

NabopaTtopHasa pa6oTa «[lpucnocobneHnsa opraHn3MoOB U UX OTHOCUTENbHAS LienecoobpasHOCTbY.
NabopaTtopHasa paboTta «CpaBHeHME BMAOB MO MOPMONIOrM4YECKOMY KPUTEPUIOY.

Tema 3. MakpoaBoniouus u eé pesynbraTtbl. MeToabl U3yyeHns makpoaponouun. MNaneoHTonornveckne
MeToabl M3yyeHus aBonoumun. [lepexogHble opMbl M punoreHeTMyeckne psgbl  OPraHU3moB.
Buoreorpaduyeckme metogbl nlydeHnsa sponounn. CpaBHeHne dropbl U dayHbl MaTEPUKOB U OCTPOBOB.
Buoreorpaduyeckme obnactn 3emnu. Buabl-sHAEMUKM N PENUKTBLI. DMOPUONIOrMYeckne U CpaBHUTENbHO-
MOPAONOrMyeckne MeToabl M3ydeHUs IBONIOUUKN. [eHeTMYeckMe MexaHu3Mbl 3BOMIOLMK OHTOreHesa W
NOSIBNEHNST 3BOSIOLMOHHBIX HOBLLUECTB. [OMOMOrMyHbIE U aHanorn4Hble opraHbl. PyanmeHTapHble opraHbl
aTaBu3mbl. MonekynsapHo-reHeTu4eckne, GBUOXMMUYECKME N MaTeMaTU4ECKMe METOAbl N3yHYeHUS IBOMOLIMN.
FomonornyHble reHbl. CoBpeMeHHbIE MeToAbl MOCTPOEHUST OUNOrEeHETUYECKNX AepeBbeB. XPOMOCOMHbIE
MyTaumm n asonounst reHomo. ObLume 3akOHOMEPHOCTU (NpaBwna) aBontounn. lpuHyun cMeHbl hyHKYUU.
HeobpatumocTb sBonoumi. AgantMeHas pagvaumsi. HepaBHOMEPHOCTbL TEMMOB 3BOSOLN.

OemoHcTtpauun. MopTtpethl: K. M. bap, A. O. Kosanesckun, ®. Mionnep, 3. lekkenb. Tabnuubl U CXEMbI:
«dunoreHeTnyeckun pag  nowaguy, «Apxeontepukcy, «3Bepo3ybble Aulepbl», «Crerouedansi»,
«PyHModuTbl», « CeMeHHble NanopoTHUKNY, «Bbrnoreorpaduyeckne 30HbI 3eMnny, «Apend KOHTUHEHTOBY,
«PenukTbl», «HayanbHble cTagnm aMO6pMOHaNbHOMO Pa3BUTUSA MO3BOHOYHbIX XKUBOTHbLIX», «[OMOSOrMYHbIE 1
aHanornyHble opraHbl», «PyanmeHTbl», «ATaBU3Mbl», «XpOMOCOMHbIE Habopbl YenoBeka U LUMMNAaH3e»,
«[MaBHble HanpaBneHus aponounm», «ObLLINE 3aKOHOMEPHOCTU 3BoNLUMMY» . OBOpYaOBaHUE: KOMNMEKLUH,




repbapun, Mynskm UCKONAEMbIX OCTATKOB OPraHW3MOB, MYMSKM TOMOSOMMYHbBIX, aHanoOrMyHbIX,
pyOVUMEHTapHbIX OPraHoB 1 aTaBU3MOB, KOSEKLMN HACEKOMBbIX.

Tema 4. lNpoucxoxaeHue U pasBuTUE XNU3HU Ha 3emne. HayyHble rMnoTesbl NPOUCXOXKAEHUS XU3HU Ha
3emne. AbnoreHe3 n naHcnepmus. [loHay4yHble NPEACTaBEHUs O 3apPOXKAEHUN XXMU3HU (KpeauMOHU3M).
MnoTesa NOCTOAHHOIO CaMO3apOXKAEHUS XN3HN U eé onpoeepxeHue onbiTamn ®. Peau, J1. CnannaHuaHu,
J. NMactepa. lMpoucxoxageHne xm3Hn n actpobuonorns. OCHOBHbIE 3Tanbl HEOPraHWYECKOW 3IBOMOLIMN.
MnaHeTapHasa (reonormvyeckas) aponoums. Xumudeckas 3Bonioumnsa. AGMOreHHbI CUHTE3 OpraHUYecKmX
BelecTB n3 HeopraHmyecknx. Onbit C. Munnepa wn I FOpu. ObpasoBaHne NOAMMEPOB U3 MOHOMEPOB.
KoauepBatHas runotesa A. V. OnapuHa, runotesa nepBu4HOro GynboHa [Ik. XongewHa, reHetudeckas
rmnotesa . Ménnepa. Pubosnmebl (T. Yek) n runotesa «mmupa PHK» Y. Tunbepta. ®opmmnpoBaHne membpaH
N BO3HMKHOBEHME MPOTOKNETKU. UcTopus 3emnm n metoabl €€ udydeHus. Vickonaemble opraHudeckue
octatkn. [leoxpoHororma u  eé metoabl. OTHocuTenbHass UM abcontoTHas  reOXPOHOMOrus.
leoxpoHonorMyeckas Likana: 90Hbl, 3pbl, Neprobl, 3Noxu. HavyanbHble 3Tanbl OpraHNYeCcKon 3BOMNIOLMUMN.
MosiBneHne n 3BOMOUUA NEPBLIX KNETOK. JBoNOLMSA MeTabonmama. Bo3HUKHOBEHME NEPBbIX 3KOCUCTEM.
CoBpemeHHble MWUKPOBGHbIE OMOMMEHKWM Kak aHanor nepBbiXx Ha 3emne coobwects. CTpoMaTonuThbl.
MpokapmoTbl 1 aykapuoTbl. [poucxoxgeHne aykapuoT (cumbuoreHes). IBOMOLMOHHOE MPOUCXOXKAEHME
BupycoB. [poucxoxgeHne  MHOTMOKMETOYHbIX  OpraHM3mMoB.  BO3HMKHOBEHME  OCHOBHbBIX  Tpynn
MHOFOKITETOUYHbIX OpraHM3amoB. OCHOBHbIE 3dTarbl 9BOMNKOLMM BbICLLIMX pacTeHnin. OCHOBHbIE apomMopdO3bl
pacteHun. Bbixog pacteHunm Ha cywy. [losiBnieHne CcnopoBbiX pacTEHUA M 3aBOEBAHWME UMM CYLUMW.
CemeHHble pacTeHus. [poucxoxneHue UBETKOBbIX pacTeHun. OCHOBHble 3aTanbl 3BOMOLUN XMBOTHOIO
mupa. OCHOBHble apomopdo3bl XMBOTHbIX. BeHackas dpayHa. Kembpuiickuii B3pbiB — MNOsiBNEHUE
COBpEMEHHbIX TuMNoB. [lepBble xopAoBble XMBOTHble. XM3Hb B BoAe. OBOMOUMSA MO3BOHOYHbIX.
MpoucxoxaeHve ampumbun n pentunun. NpoucxoxaeHve mrekonuTalwmx u ntud. MNMpuHUMn KnoYyeBoro
apomopo3a. OcBoeHne GeCno3BOHOYHBIMM WU MO3BOHOYHBIMW KUBOTHLIMU CyLUW. Passutne XusHu Ha
3emne no spam 1 nepuogam: apxen, NPoTepo3om, Naneos3on, Me3osomn, kanHoson. ObLas xapakTepmcTuka
KnMMata W reonormyeckmx npoueccoB. [losiBneHMe ©n  pacuBeT XapaKTepHbIX  OpPraHM3MoB.
YrneobpasoBaHue: ero ycrioBus U BAUSHWE Ha rasoBbl cOCTaB atmocdepbl. MaccoBble BbIMUPAHUA —
aKornormyeckme Kpusncol npowrioro. [MMpuvynHbl U CNegcTBUS MacCoBbIX BbiMUpaHuin. CoBpeMeHHbIN
3KONMOrMYECKNA  Kpuamnc, ero ocobeHHocTu. [lpobnema coxpaHeHua ©OuopasHoobpa3nsa Ha 3emne.
CoBpeMeHHasa cucteMa opraHumyeckoro mupa. [MpuHumnbl knaccudukaumm opraHnamoB. OCHOBHble
cucTeMaTtuyeckme rpynrbl OpraHN3MOoB.

DemoHcTpauun. MNoptpethl: ®. Pegn, J1. CnannaHuanu, J1. Mactep, . . Meunukos, A. . OnapuH, k.
XongenH, . Ménnep, C. Munnep, I. KOpu. Tabnuupbl n cxembl: «Cxema onbita ®. Pegny», «Cxema onbita J1.
[MacTepa Mo M3y4yeHUIO camMo3apoXaeHust Xu3Hmy», «Cxema onbita C. Munnepa, I KOpwuy», «3OT1anbl
HeopraHuyeckon asonoummy», «leoxpoHonornyeckas Lwkana», «HayanbHble 3Tanbl OpraHNU4eCcKou
aponounny, «Cxema oOpasoBaHMsl 3ykapuMoT NyTEM cumbuoreHesa», «CucTema XMBOW MpPUpPOAbIy,
«CTpoenne Bupyca», «Apomopdosbl pacteHun», «PuHnodutbl», «OOHOKMNETOYHLIE BOAOPOCHMY,
«MHoroknetouHble Bogopocnny, «Mxuy», «lManopoTHukn», «lfonocemeHHble pacTeHnsa», «OpraHbl
LBETKOBbIX pacTeHuiny», «Cxema pasBuUTUS XNMBOTHOIO MMUpa», «ApomMopdo3bl XXUBOTHLIX», «l1pocTenwmey,
«KunuevyHononocTHbIe, «[Mnockne YepBU», «YneHncTtoHormey, «PbIbbl», «3eMHOBOAHbIEY,
«[pecmblkatowmecs», «ltuubl», «Mnekonutarowmey», «Pa3Bntne XnsHn B apxenckon apey, «Passutune
XXU3HU B NPOTEPO30NCKON apex», «PasBnTne X1M3HW B Naneo3onckon aper», «PasButme XnsHn B Me30301MCKOM
ape», «Pas3BuTne XU3HM B KaWHO30MCKoW ape», «CoBpeMeHHast CUCTeMa OpraHUYecKkoro mupa.
O6opynoBaHue: repbapun pacTeHUn pasnU4YHbIX OTAENOB, KOMNMEKUMM HACEKOMbIX, BRaXHble npenapaTtbl
XMBOTHbIX, PAKOBUHbI MOSIITFOCKOB, KOMNMEKUMM UMTTOKOXKMX, CKEMNETbl NO3BOHOYHbIX XXMBOTHbIX, Yydena ntuy
N 3Bepeun, KOMMekuun OKaMeHenocTen, Momne3HbiX WCKONaeMblX, MYMsSXM OpraHUYeCcKMX OCTaTKoB
OpraHM3MoB.

BuptyanbHas nab6opatopHas pabota «MopgenupoBaHue onbitoB Mwunnepa—tOpn no u3syyeHuto
abnoreHHOro cMHTE3a OpraHNYECKUX COEONHEHNI B NEPBUYHON aTMocdepey.

NabopaTtopHas paboTta «/3y4yeHne n onncaHne nckonaemblx OCTaTKOB APEBHUX OPraHN3MOBY.
MpakTnyeckas paboTa «V3yuyeHne ocOOGEHHOCTEN CTPOEHUST PACTEHMIA Pa3HbIX OTAENOBY.

MpakTnyeckas paboTa «M3ydeHne ocCoOGEHHOCTEN CTPOEHUSI MO3BOHOUHbIX XKUBOTHBLIXY.

Tema 5. lNMpoucxoxaeHne 4yenoBeKa — aHTponoreHe3. Pasgenbl M 3agadvn aHTpononorun. Metoabl
aHTpononorun. CTtaHOBNeHWe NpeacTaBneHMn O MPOUCXOXAEHUM 4enoeka. PennrnosHble BO33peHus.
CoBpeMeHHble HayyHble Teopun. CxoOCTBO 4enoBeka C XMBOTHbIMU. CucCTemMaTMyecKoe MornoXeHue
yenoBeka. CBuaeTenbCTBa CXOACTBA YenoBeka C >KUMBOTHbIMWU:  CPaBHUTENbHO-MOPONOrMyeckme,
ambpuonornyeckne, uanonoro-buoxummyeckme, nosegeHdeckne. OTNMUMA YenoBeka OT JKUBOTHbIX.
MpAMOXoXOeHNEe W KOMMSIEKC CBA3AHHbIX C HUM MpU3HAKOB. PasBuTue ronoBHOrO Mo3ra UM BTOPOW
curHanbHou cuctembl. [OBvxywme cunbl (haktopbl) aHTponoreHesa: 6uonorvyeckue, coumasnbHble.
CooTHoweHne 6uonormyecknx u coumanbHblX akTopoB B aHTponoreHe3e. OCHOBHble CcTaguu




aHTponoreHesa. PaHHMe yenoBekoobpasHble 06e3bsHbI (MPOKOHCYIbI) U paHHWE NOHMMAbl — 0bLme npeaku
YyenoBekoobpasHbix 06e3bsiH 1 nogen. ABCTpanonuTeKM — OBYHOrMe npeakn nogen. Yenosek ymenbin,
nepBble M3rOTOBMNEHMA OpyaAuMn Tpyda. YenoBek npAMOXoasWMW M NepBbid BbIXOA Nogen 3a npegensi
Adpukun. Yenosek remgenobeprckmi — oOOWMMN NPenoK HeaHAepTanbCKOro 4enoBeka W 4YeroBeka
pasymMHoro. YenoBek HeaHaepTanbCKU Kak BuA JOAEN XONoAHOro knumara. YenoBek pasdymHbiv
COBPEMEHHOrO TWNa, [OEHUCOBCKMMA YenoBeK, OCBOEHME KOHTUHEHTOB 3a npegenamum  Adpukn.
ManeoreHeTMka W naneoreHoMukKa. OBOMOUMA COBPEMEHHOrO 4enoseka. EcTecTBeHHbIn oT6Op B
nonynaumax venoeeka. MyTaumMoHHbIN npouecc u nonumMopduam. MNMonynaumoHHble BOSHbI, Apend reHos,
mMurpauns n «apdekT ocHoBaTensi» B MOMynNAUMAX COBPEMEHHOrO 4ernoBeka. YenoBevyeckue pachl.
MoHatTme o pace. bonbwune pacbl: eBponeovaHast  (eBpasuickasl), aBcTpano-HerpoungHas
(akBaTOpManbHasi), MOHrononaHasa (asnaTcko-amepukaHckas). Bpems n nytm pacceneHus yenoseka Mo
nnaHete. EgnHCTBO 4enoBeyecknx pac. HayyHas HecocTosiTenbHOCTb pacuama. [lpucnocobneHHoCTb
yenoBeKa K pasHbIM YCOBUSM OKpy>KatoLwen cpeabl. BnusaHue reorpacduyeckon cpedbl 1 gpenda reHoB Ha
Mopdonormio 1 uanonoruio Yenoseka. MexancuunnmHapHble MeToabl B omsanyeckon (Grnonormdeckon)
aHTpononornn. 3JBOMOUMOHHAA aHTPOMOSOrMs W NaneoaHTPOoMonorMa  YernoBeYeckux nonynsiumn.
BuocounanbHble uccnegoBaHMa npupoabl Yenoseka. VccnegoBaHue KkoaBonwoumm Guonornyeckoro um
coumanbHOro B Yenoseke.

OemoHcTtpaumu. MNopTtpethl: Y. OapsuH, J1. Jluku, A. A. PornHckuin, M. M. MepacumoB. Tabnuubl n cxembl:
«MeToabl aHTpononoruny», «lOMoOBHOWM MO3r 4enoBekay, «YenoBekoobpasHble 006e3bsiHbI», «Ckenet
yenoBeka W cKenet wWumnaHse», «PyaumMeHTbl M aTaBu3Mbly, «[BWXKyLUME CUNbl aHTpoMoreHesa,
«OBOSMOLUMOHHOE OpeBO YernoBekay, «ABCTpanonmTek», «4enosek ymenbiny, «HenoBek NpsiMOXOasLLmn»,
«[leHncoBcknn yenoeek» «HeaHngepTtanbubl», «KpomaHbOHUbI», «[pegkn dYenosekay», «3Tanbl 3BOMAOLMN
yeroBeka», «Pacbl 4yenoseka». O6opydoBaHuE: MYISXKUM OKaMeHenocTen, nNpeamMeToB MaTepuasnbHON
KynbTypbl NpeaKkoB 4eroBeka, penpogykuun (potorpadun) KapTuH ¢ MUEPONOrMYeckuMmn 1 dudnemnckumm
CloXeTaMn MPOUCXOXAEHUSA YenoBeka, ¢oTorpadmm Haxo4oK MCKOMAeMbIX OCTATKOB YerioBeka, CKeneT
yenoBeka, MOAENb Yepena YenoBeka M Yepena LWMMnaH3e, MOAENb KUCTM YeroBeka M KACTU LWMMNaH3e,
MOZEenNu Topca NPeaKkoB YernoBeka.

NabopaTtopHas pabota «M3ydeHne OCOGEHHOCTEN CTPOEHUSI CKeneTa 4YerioBeka, CBSA3aHHbLIX C
NPSIMOXOXAEHNEM Y.

MpakTnyeckas paboTa «V3yyeHne aKoNorM4ecknx agantaumi YernoBeka.

Tema 6. Jkonorna — Hayka O B3aUMOOTHOLUEHUAX OPraHU3MOB M HagoOpraHM3MEHHbIX CUCTEM C
OKpy»amLien cpenon. 3apoxaeHme n passutme akonorum B Tpygax A. N'ymbonbara, K. ®. Pynbe, H. A.
CesepuoBa, 3. lekkend, A. TeHcnn, B. H. Cykauéra. Pasgenbl n 3agaum akonorn. CBasb 9KOMOrMM C
apyrmmmn Haykamn. Metoabl akonoruu. lNMonesble HabnogeHus. OKCNepUMEHTbI B 3KONOrMU: NpUpoaHble U
natbopatopHble. MogenuposaHme B akororn. MOHUTOPUHT  OKpyXKalowen cpedbl:  NoKanbHbIN,
pervoHanbHbli U rMnobanbHblii. 3HAYeHWe JKOMOrMYECKUX 3HaHWW AONs  YernoBeka. JKorornyeckoe
MMPOBO33pEHME KaK OCHOBa CBS3eWN YenoBevecTBa C npupogon. PopMmpoBaHMe 3KONOTrMYECKOn KyrnbTypbl
N 3KOMNOrMYeCKOn rpaMOTHOCTU HaceneHus.

DemoHcTtpauun. MNoptpetbl: A. 'ymbonbart, K. ®. Pynbe, H. A. Ceepuos, 3. lekkenb, A. TeHcnn, B. H.
CykauéB. Tabnuupl un cxembl: «Pasgenbl akororunm», «MeTtogbl akonormny», «Cxema MOHUTOpUHra
OKpY>KaloLLen cpeabl».

NabopaTtopHasa paboTa «M3ydeHne MeToA0B IKOOrMYECKNX NCCIIEQ0OBAHNNY .

Tema 7. OpraHmambl U cpega obuTaHuA. OKonornveckme akTopbl U 3aKOHOMEPHOCTU MX OENCTBUSI.
Knaccudgukaums skonormyeckux dakTopoB: abuoTtuyeckne, Ouotnyeckme, aHTponoreHHble. OOouwme
3aKOHOMEPHOCTU OENCTBUS akonorndeckmx daktopos. MNpasuno muHumyma (K. LWnpenrens, HO. JInbumx).
TonepaHTHOCTb. OBPUBUOHTHBIE N CTEHOOWOHTHbIE OpraHnambl. AbBuoTumyeckue dakTopbl. CBET Kak
aKkonorudecknin paktop. [lencreme pasHbiX Y4aCTKOB COSIHEYHOrO CMEKTpa Ha OpraHnambl. JKOOrMyeckme
rpynnbl pacTEHWA M XMBOTHbIX MO OTHOWEHUIO K cBeTy. CurHanbHas ponb ceeTa. Potonepuoamsm.
Temnepatypa Kak akonorunyeckuin paktop. [dencreme temnepartypbl Ha opraHu3Mbl. [TOMKUIIOTEPMHLIE U
rOMOMOTEPMHbIE OPraHN3Mbl. OBPUTEPMHbIE U CTEHOTEPMHbIE OpPraHM3mMbl. BNaHOCTb Kak 9KONOrmyeckuim
dakTop. lNpucnocobneHns pacTeHnin K nogaepxaHuio BogHoro GanaHca. Knaccudmkauusa pacTeHun no
OTHOLWeEHNO K Boge. [pucnocobneHus XUBOTHLIX K M3MEHEHU0 BOoAHOro pexuma. Cpeabl obutaHus
OpraHM3MoB: BOOHa4, Ha3eMHO-BO3aYLUHas, NMoYBEHHas, rmyBuHHas nognoYBeHHas,
BHYTpMOpraHnaMmeHHas. Punanko-xmmmyeckne ocobeHHOCTn cpea obuTtaHmns opraHuamoB. pucnocobneHmns
OpraHM3MOB K XXM3HU B pa3HbIx cpefax. buonornyeckne putmbl. BHeWwHNe n BHyTpeHHE puTMmbl. CyTOYHbIE
N rognyHble putMmbl. [MpMcnocoBneHHOCTb OpraHM3MOB K CE30HHBbIM WU3MEHEHWSIM  YCITOBUN  KU3HW.
YKnsHeHHble opMbl opraHnM3mMoB. [loHATME O XU3HeHHOW dopme. KM3HEHHble (POpMbl pacTEHUN:
OepeBbsi, KyCTapHWKW, KYCTapHUYKW, MHOrofieTHMe TpaBbl, OOHOMNETHMEe Tpasbl. YXM3HEHHble opMbl
XXUBOTHbIX: TMAPOOUOHTLI, Te0OMOHTLI, aspobuoHTbl. OCOBGEHHOCTM CTPOEHMss M obpasa XU3HWU.
BuoTtunyeckme daktopbl. Buabl 6uotTndecknx B3anmMogencTBuin: KOHKYPEHUNS, XULLHMYECTBO, CMMBMO3 1 ero




dopwmbl. MapasnTtnam, koonepauusi, MyTyanu3m, KOMMeEHcanuam (KBapTUPaHTCTBO, HaxnebHM4ecTBo).
Hetpoduyeckme B3ammopenctema (Tonudeckue, dopuyeckune, dabpuyeckune). 3HadeHne OBUOTUYECKMX
B3aMMOLENCTBUA NSl CYyLEeCTBOBaHUA OpraHnMsmMoB B cpege obuTtaHusa. [puHUMN  KOHKYPEHTHOro
NCKITIOYEHNS.

HOemoHcTpaumun. Tabnmubl 1 cxembl: «3Ikonornveckne akTopbly, «CBETOBOM CNEKTp», «AKorornyeckune
rpynnbl XXMBOTHbLIX MO OTHOLUEHMIO K CBETY», « TENNMOKPOBHbIE XXUBOTHbIEY», « XONOAHOKPOBHBIE XXUBOTHBLIEY,
«dusnonormyeckne agantaumm XuBOTHbIX», «Cpeabl 0OUTaHNA opraHnM3mMoBy», «buonornyeckne puTMbIY,
«Kn3HeHHble popMbl pacTeHuUin», «XKn3HeHHble POpPMbl XKMBOTHbBIXY», «DKOCUCTEMA LUMPOKOTMCTBEHHOMO
neca», «J3Kocuctema XBOWHOro neca», «Uenu nuntaHusay, «XuwHuW4ecTtBo», «llapasutmsmy,
«KoHkypeHumsy, «Cumbnos», «KommeHcanuam». OGopyaoBaHue: repbapum pacTeHUA U XKUBOTHbIX,
NPUCNOCOBNEHHbIX K BAUSIHUIO PasfnU4YHbIX  3KOMOMMYeCcknx akTtopos, repbapun CcBeTONOMBbIX,
TEHeNOMBbLIX N TEHEBbLIHOCNUBLIX pPaCTEHWI, CBeTONOMBbIE, TEHenOMBbIE W TEHEBLIHOCNUBbLIE
KOMHaTHble pacTeHusi, repbapum U Konnekumm TennontobuBbIX, 3MMOCTOMKUX, MOPO30YCTOMYMBBIX
pacTteHun, 4yyena nTuy, U 3Bepen, repbapum pacTeHun, OTHOCALLUMXCA K rurpodputam, kcepodutam,
Me3ocuTam, KOMHaTHbIE pacTEHUs] AAHHbIX FPYMM, KOMMEKUMM XKUBOTHbLIX, OBMTalOWMX B pasHbiX cpeaax,
repbapun 1 KONMNEKUUN pacTEHU M XKMBOTHLIX, obnagarwmnx Yyeptamm nNpmucrnocobrneHHOCTN K CE30HHbLIM
N3MEHEHMSIM YCINOBUA KU3HW, repbapum M KOMMEKUUN PacTEHUA U KMBOTHBLIX PasfUYHbIX KU3HEHHbIX
hopMm, KONMMEKLMN XKNUBOTHBIX, Y4ACTBYIOLLMX B pasnnyHbIX BUOTUYECKMX B3AaNMOAENCTBUSRAX.
NabopaTtopHasa paboTa «BrisiBneHne npncnocobneHnin opraHn3moB K BIIUSHUIO CBETa».

NabopaTopHasa paboTa «BrisiBneHne npucnocobneHnin opraHn3mMoB K BIIMSHUIO TeMnepaTypbly.
NabopaTtopHasa paboTta «AHaToMMYeckme ocoOHBEHHOCTUN pacTEHUIN U3 pasHbIX MECT OBUTaHUSY.

Tema 8. Jkonorma BMAOB M NONynAUMW. OKONMOrMYecKkMe XapakTepucTuku nonynsaumun. NMonynaums kak
ouonornyeckas cuctema. Ponb HeEOAHOPOAHOCTU cpefdbl, uandecknx OGapbepoB M OCOBEHHOCTEN
6uonormn BMAOB B (POPMUPOBAHUN MPOCTPAHCTBEHHOW CTPYKTypbl nonynaumin. OCHOBHblE MNOKasaTenu
nonynsaumMm: YNCNEHHOCTb, NMOTHOCTb, BO3pacTHas M MOnoBas CTPyKTypa, poXAaemMoCTb, NMPUPOCT, Temn
pocTa, CMEPTHOCTb, MUrpaums. Jkonornyeckas CTpyktypa nonynsumm. OueHka YMCneHHOCTM Monynsaunmn.
[OuHamuka nonynsaumm n eé perynauus. buotnyeckmii noteHuman nonynauun. MogenuposaHme AMHaAMUKK
nonynsaumn. Kpueble pocTa 4YucrieHHoCcTW nonynauuun. Kpusble BbbKMBaHUSA. Perynaumsi YMCcreHHOCTU
nonynsauMm: posib PakTopoB, 3aBUCALLMX U HE 3aBUCALLUX OT MIIOTHOCTU. JKONOrMYyeckue ctpaTermm Bugos
(r- n K-ctpaterum). lNoHaTne o6 askonormveckon Huwe Buga. Mectoobutanme. MHoromepHas mogernb
akonornmyeckon Huwm k.M. XaTumHcoHa. Pasmepbl 3konormyeckonm Huwn. [loTeHumanbHas wu
peanusoBaHHasa HUWK. Bua kak cuctema nonynauun. Apeansl BUOOB. Buabl N UX XXU3HEHHbIE cTpaTerunun.
JKorormyeckme 9KBMBaneHTbl. 3aKOHOMEPHOCTM MOBEAEHUS U MUrpauuin XMBOTHbIX. Buonornyeckue
WHBa3WN YyXXepoaHbIX BUAOB.

HOemoHcTtpaumu. MoptpeT: [1k. . XaTUMHCOH.

Tabnuubl 1 cxembl:  «IKOMOrMYecKne XapakTepucTuku nonynaumm», «lpocTpaHCTBEHHas CTPyKTypa
nonynsaummy», «BospacTHble nupamuabl nonynaumny, «CKOPOCTb 3aceneHusi MNOBEPXHOCTU 3emnu
pasnuyHbiMu opraHuamammny, «Mogenb 3konornmveckon Huwm k. . XaTtymHcoHay. OOGopyooBaHMe:
repbapun pacteHun, KOnnekunmn XXMBOTHbIX.

NabopaTtopHasa pa6oTa «[1pucnocobneHnsa cemMsiH pacTeHUI K PacCeNneHnto.

Tema 9. Jkonorua coobuwecTB. Jkonornyeckne cuctembl. CoobLlecTBa opraHnamoB. buoueHos u ero
cTpykTypa. CBs3m Mexay opraHmaMamm B GnoueHose. JkocmucTema Kak oTkpbiTasa cuctema (A. k. TeHcnn).
®PyHKUMOHaNbHbIE BrOKN OPraHM3MOB B 9KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, peayLeHTbl. Tpoduyeckue
ypoBHU. Tpodumyeckue uenn mn cetn. Abmnotuyeckne Gnokm akocuctem. [MouBbl U UIbl B 9KOCUCTEMAX.
KpyroBopoT BeLlecTB U MOTOK 3Heprum B akocucteMe. OCHOBHblE MokasaTenu akocucteMbl. Briomacca u
npoaykums. JKonormyeckne nvpamuabl umucen, ©Guomaccel W aHeprun. [JuHamuka 3SKocucmem.
Kamacmpodgpuyeckue nepecmpolku. ®nykmyayuu. HanpasneHHble 3aKOHOMEpPHbIE CMeHbl COOBLLEeCTB —
cykueccun. [lepBuYHbIE WM BTOPWUYHbIE CYKLECCUM WU UX MNPUYUHBI. AHTPOMOreHHble BO3L4ENCTBUS Ha
cykueccun. KnumakcHoe coobuiectBo. buopasHoobpasve m nonHoTa KpyroBopoTa BeLeCTB — OCHOBa
yCcTOMYnBOCTM coobuecTs. NMpupoaHbie aKoCMCTEMbI. JKOocucmemMbl 036p U pek. Jkocucmembl mopel u
OKeaHo8. QKkocucmeMbl myHOp, necos, cmened, rnycmbiHb. AHTPOMNOrEeHHbIE AKOCUCTEMBI. ArpO3KOCUMCTEMA.
ArpoueHos. Pasnuuna mexagy aHTPONOreHHbIMM W NPUPOOHBIMKU - 3KOcucTeMamMun. YpOO3aKocuCTEMBI.
OcHoBHblE KOMMOHEHTLI ypboakocuctemM. lopoackas dnopa u dayHa. CuHaHTponmM3aums rOpOACKOWN
dayHbl. Bronornyeckoe M X039MCTBEHHOE 3HAYEHME arpoO3aKOCUCTEM U ypBoakocucTeM. 3aKOHOMEPHOCTH
hOpMUPOBAHNA OCHOBHbIX B3aMMOAENCTBMIN OpPraHM3MOB B 3KocucTemax. Posnb kackadHo20 agbgpekma u
8ud08-30ughukamopos (Kr4esbix 8Uu08) 8 YyHKUUOHUpOBaHUU 3Kocucmem. [lepeHoC aHeprumn n BeLlecTs
MeXAy CMEeXHbIMM 3KOCUCTEMaMW. YCTOMYMBOCTb OPraHM3MoB, MOMYyNsUMA U 3KOCUCTEM B YCNOBUSIX
€CTECTBEHHbIX N aHTPOMNOreHHbLIX BO3OENCTBUN. MexaHu3Mbl 8030elicmaeusi 3agps3HEHUU pa3HbIX Murnos Ha
cybop2aHU3MEHHOM,  OP2aHU3MEHHOM,  MOMYfSAYUOHHOM U 9KOCUCMEMHOM  YPOBHSIX,  OCHO8bI




9KO0/102UHECKO20  HOPMUPOBaAHUS  aHMmMpPOro2eHHo20  8o30elicmeusi. Metogonormsa  MOHUTOPUMHra
€CTEeCTBEHHbIX N @HTPOMOreHHbIX 3KOCUCTEM.

HOemoHctpaumu. MNoptpet: A. k. TeHcnu. Tabnuubl 1 cxembl: « CTpykTypa GuoueHosa», «3kocuctema
LLUMPOKOMNMCTBEHHOIO fecay, «JQKOCUCTeMa XBOMHOMO neca», «OyHKUMOHanbHble rpynnbl OPraHnM3MoB B
akocucteme», «KpyroBopoT BewecTB B akocuctemey», «Llenn nutaHua (nactbuwiHasi, AeTpuTHasN)»,
«3Jkonoruyeckas nupamuga vmcen», «konormyeckasa nupammaa 6momaccbl», «konornyeckas nupammuaa
aHeprumy», «Ob6pasoBaHne Gonota», «lMepBuyHasa cykueccusy», «BoccTaHOBNeHWe neca nocne noxapay,
«3Jkocuctema o3epa», «ArpoueHo3y, «KpyroBopoT BeLLeCcTB U NOTOK 3HEPrMM B arpoueHose», «[1pumepbl
yp6oakocuctem». Obopyaosanune: repbapum pacTeHUn, KOMMEKLMM HaceKOMbIX, Yydena nTul U 3BEepewn,
repbapun KynbsTypHbIX U OUKOPACTYLLMX PaCTEHUIN, akBapuyMm Kak MOAenb 3KOCUCTEMBI.

MpakTnyeckana pabota «/3yyeHne n onncaHne ypboakocncTembl».

NNabopatopHasa pabota «M3yyeHne pasHooOOpasnsi MENKMX MOYBEHHbLIX YSIEHUCTOHOTMX B Pa3sHbIX
aKocucTemaxy».

OKCKypCcHAa «IKCKYpCUS B TUMUYHBIA BuoreoueHos (B aybpasy, 6epesHsiK, efbHUK, Ha CYXOAOSbHbIN UMn
NOVMMEHHbIN Nyr, 03epo, 60110To)».

DKCKYpCHA «IKCKYPCUS B arpoaKoCMCTEMY (Ha Nore urnm B TEMMUYHOE XO3ANCTBO)».

Tema 10. Buocdepa — rnobanbHasa akocuctema. brnocdepa — obLiennaHetapHas obonovka 3emnu, rae
cyuwlecTByeT WMnM cyllecrtBoBana XusHb. Passutne npegctaeneHun o Guocdepe B Tpygax 3. 3wocca.
YueHune B. . BepHaackoro o 6uocdepe. Obnactn buocdepsl n eé coctan. »Knsoe BelecTBo brnocdepbl 1
ero pyHkumn. 3aKkOHOMEPHOCTU cyllecTBoBaHUs Buocdepbl. OcobeHHOCTN Buocdepbl Kak rnodanbHom
akocucTembl. [InHammyeckoe paBHoBecue B Buocdepe. KpyroBopoTbl BellecTB M Buoreoxumuyeckue
uuknel (yrmepoga, asota). PutmudHocTb gBneHun B Buocdepe. 3oHanbHOCTbL Guocdepbl. NoHaTne o
©rnome. OCHOBHble BMOMBI CyLUW: TYHAPA, XBOWHbIE Nleca, CMELLaHHbIE N LUMPOKONMCTBEHHbLIE Neca, CcTenu,
caBaHHbl, MYCTbIHX, TPONUYECKNE neca, BbICOKOropbs. Knumar, pactutenbHbI U XXUBOTHbLIA MUP OMOMOB
cywmn. CTpyKTypa u yHKLMS XUBbIX CUCTEM, OLIEHKa UX PECYPCHOro NoTeHumana n buocdepHbiX YHKLMNA.
HOemoHctpauuu. [Moptpetbl: B. WN. BepHagckuin, 3. 3tocc. Tabnuubl 1 cxembl: «leocdepbl 3emnuny,
«KpyroBopoT a3ota B npupoge», «KpyroBopoT yrnepoga B npupoge», « KpyroBopoT kucrnopoga B npupoge»,
«KpyroBopoT Boabl B npupoge», « OCHoBHble B1omMbl cylun», «Knumatuyeckme nodca 3emnuy», «TyHgpay,
«Tavra», «CwmewaHHbln necy», «lnpokonuncteeHHbin necy», «Ctenb», «CaBaHHay», «[llyCTbIHAY,
«Tponu4yecknin nec». ObopygoBaHue: repbapum pacteHni pasHbiX GMOMOB, KOMNEKLNN XXUBOTHbIX.

Tema 11. YenoBek M oOKpyxawlliasa cpepa. OKONOrMYECKME KPU3MCbl M UX MpUYMHBL. Bosgencreue
yenoBeka Ha Buocdepy. 3arpsasHeHne Bo3gyLlLHon cpedbl. OxpaHa Bo3ayxa. 3arpa3HeHne BOgHOW cpefbl.
OxpaHa BofgHbIX pecypcoB. PaspyweHne nodsbl. OxpaHa MOYBEHHbLIX pecypcoB. V3meHeHue knumara.
AHTpONOreHHoe BO34EWCTBME HA PACTUTENbHbLIA U XUBOTHBLIN MUP. OXpaHa pacTUTENbHOIO U XMBOTHOIO
mMupa. OCHOBHble MpUHUMNBI OXpaHbl npupodbl. KpacHble kHurn. Ocobo oxpaHsieMble MpUpPOAHbIe
Tepputopumn (OOIT). BoTaHndeckne cagbl U 300510rMYECKNE NAPKMK.

OCHOBHble  MPUHUMMbLI  YCTOWMYMBOINO  pa3BuUTMS  4YenoBevecTBa UM npupodbl.  PaumoHanbHoe
NpPUPoaOoNONb30BaHNE N COXpaHeHWe Guonormyeckoro pasHoobpasust 3emnn. Obwme 3aKOHOMEPHOCTU
rnobanbHbIX 3Konornyecknx KpuancoB. OCOBEHHOCTU COBPEMEHHOIO Kpu3uca U ero BeposATHble
nocrnenctens. Passutve MeTogoB MOHUTOPUHIA Pa3BUTUS OMacHbIX TEXHOTEHHbIX npoueccoB. CucmemMHble
uccrnedosaHus rnepexoda K pecypcocbepezarowieli U KOHKYpeHmMocrnocobHol aHepeemuke. buonosudyeckoe
pasHoobpasue u buopecypchl. HauuoHanbHble UHGOPMaYUOHHbBIE cucmeMbl, obecrniedusarouiue 0ocmyr K
UHGbopMayuu rno cocmosiHur omaoesibHbIx 8udoe u akocucmem. OCHOBbI IKopeabunumauyuu 3Kocucmem u
criocobos 6opbbki ¢ buonospexxdeHusiMU. PEKOHCMPYKUUS MOPCKUX U HA3eMHbIX 9KOCUCMEM.
OemoHcTpauun. Tabnuubl K cxembl: «3arpsisHeHue aTtmocdepbl», «3arpsasHeHue rmapocdepbl»,
«3arpsisHeHne nouBbl», «[llapHukoBbIn addekT», «Ocobo oxpaHsiemMble MPUPOLHLIE TEPPUTOPUMNY,
«Mopgenun ynpaensemoro mupax». O6opygoBaHue: doTorpadmm OXpaHsIEMbIX PACTEHUN U XKUBOTHBIX
KpacHon kHuru Poccuinckon ®egepaummn, KpacHom KHUrM pernoHa.

NMMAHUPYEMbIE PE3YJNIbTATbl OCBOEHUA [MPOrPAMMbI MO BWOJNIOrMK HA YPOBHE
CPEQOHEIO OBLUEIO OGPA3OBAHUA

JINYHOCTHbIE PE3YINbTATbI

®roC COO ycraHaBnueaeT TpeboBaHWA K pesynbraTam OCBOEHUS 0OyvalowMMnUcsa nNporpaMMm CpeaHero
o6Lero 06pa3oBaHNst: IMYHOCTHbIE, METaNPeAMETHbIE U NPEOMETHbIE.

B CTpykType nMYHOCTHbIX pe3ynbTaToB OCBOEHUSA MNporpaMmbl MO GuonorMn BblgeneHbl criegyrowme
COCTaBnsoLWME: OCO3HAHNE O0Oy4alLWMMUCA POCCUMCKOW FPaXdaHCKOM WMAEHTUYHOCTM — TFOTOBHOCTU K
CaMOpas3BUTUIO, CAMOCTOSITENBLHOCTU U CaMOOMNpPEAENennto, Haauyue momusayuu K obyyeHunto duonoruum,
uerneHarnpaeneHHoe pa3gumue BHYTPEHHUX YOEXOEHUA NMYHOCTM Ha OCHOBE KIOYEBbLIX LIEHHOCTEN U
NCTOPUYECKNX Tpaguumin pasBuTus BUONOIrMYECKOro 3HaHWS, 20MO8HOCMb U CrIOCOBHOCMbL 0ByYaroLmxcs
PYKOBOACTBOBAaTbLCS B CBOEWN AEATENbHOCTU LIEHHOCTHO-CMbICIIOBBIMU YCTAHOBKaMU, MPUCYLLMMU CUCTEME
6uonoruyeckoro 06pasoBaHUs, Hasuyue PasoCO3HaHUs JKOMOrMYECKOW KynbTypbl, CcrocobHocmu




cmasumb LUEenn N CTPOUTb XXWU3HEHHble MNnaHbl. JIMYHOCTHbIE pe3ynbraTbl OCBOEHWSA nporpamMmbl Mo
GuonorMm [OOCTUraloTCA B €AMHCTBE Yy4eOHOM M BOCMUTATENbHOW AEeATENbHOCTM B COOTBETCTBMM C
TPAAVLMOHHBIMA  POCCUNCKAMW  COLMOKYNBTYPHBIMW,  UCTOPUYECKUMW WU OYXOBHO-HPABCTBEHHBIMMU
LEHHOCTAMM, MPUHATBIMKM B O6OLLECTBE MpaBunamm U HopmMamu noBedeHWst U CnocoBCTBYIOT Mmpoueccam
CaMOMNO3HaHNA, CaMOBOCMUTAHUA W CaMOpasBUTUHA, pPasBUTUS BHYTPEHHEW MO3ULMKM  JINYHOCTM,
naTpMoTM3Ma M yBaXKeHNS K 3aKOHY M NpaBonopsaky, YernoBeky Tpyaa M cTapLuemMy MOKOMEeHU0, B3aMMHOIro
yBaXKeHUS, 6epexxHOro OTHOLUEHMS K KyNbTYPHOMY Hacneauio U TpaavumsiM MHOrOHaUMOHanNbHOro Hapoaa
Poccuiickon depepaummn, npypoge n okpyxatowlen cpee. JIMYHOCTHbIe pe3ynbTaTbl OCBOEHUS y4ebHOro
npeameta «buonorvsy» OOMKHbI OTpaXkaTb FOTOBHOCTb M CMOCOBGHOCTL 00yYatoLMXCsl pyKOBOACTBOBATLCA
chopMUpOBaHHOM BHYTPEHHEN NO3ULMEN FNYHOCTU, CUCTEMOWM LIEHHOCTHBLIX OpWEeHTauun, MO3UTUBHbBIX
BHYTPEHHUX YOEXOEeHWA, COOTBETCTBYIOLMX TPaAUUMOHHBIM LIEHHOCTAM  POCCUIACKOro  obLuecTea,
pacLuMpeHue XM3HEHHOTO OnbITa 1 OnblTa AEATENbHOCTM B NpoLEecce peanv3aumm OCHOBHbIX HanpaBreHui
BOCNUTaTESNbHOW OeATENbHOCTU, B TOM YUCHEe B YacTu:

1) rpaxxgaHcKoro BocnMTaHus: chOpMMPOBAHHOCTL MPaXKAAHCKON NO3nLMn 0By4daroLerocs Kak akTMBHOMO
N OTBETCTBEHHOrO u4reHa poccuMhcKoro obLiecTea; OCO3HaHWE CBOUX KOHCTUTYLUMOHHBIX MpaB W
00a3aHHOCTEN, YBaXXeHME 3aKOHa M MpaBonopska; roOTOBHOCTb K COBMECTHOW TBOPYECKOW OeATEeNnbHOCTU
npu cosgaHum y4debHbiX MPOEKTOB, peleHnn ydebHbIX W no3HaBaTeNbHbIX 3a4ad, BbINOMHEHUU
OMOMNOrnMYEeCcKNX 3IKCMEPUMEHTOB; CMNOCOBHOCTb onpedendtb COBCTBEHHYID MO3ULMIO MO OTHOLUEHWUIO K
SABNEHUAM COBPEMEHHOM XU3HN N OBOBACHATL €€; yMEeHMe YUnTbiBaTb B CBOUX OEWCTBUAX HEOBXOAMMOCTb
KOHCTPYKTMBHOrO B3aMMOAEWCTBUSA JtOAEeN C pasHbiMU  yOeXOeHUs MU, KyNbTYPHbIMW LEHHOCTAMU U
coumarnbHbIM  MOMIOXEHNEM; TOTOBHOCTb K COTPYOHMYECTBY B MpPOLECCE COBMECTHOIO BbINOMHEHUSA
y4yebHbIX, MO3HaBaTeSlbHbIX W WCCNenoBaTeNbCKMX 3afay, YBaXMUTESNIbHOTO OTHOLIEHUSI K  MHEHUHO
OMMNOHEHTOB nMpu OOCYXXAEHWN CMOPHbIX BOMPOCOB OUMONMOrMYECKOro CoOEepXKaHus; TFOTOBHOCTb K
ryMaHUTapHOW N BONTIOHTEPCKON AEeATENbHOCTY;

2) naTpuoTUYECKOro BOCMUTaAHUA: CHOPMUPOBAHHOCTb POCCUNCKON rPaxaaHCKOM WAEHTUYHOCTMH,
naTpMoTM3ma, yBa)KEHUS1 K CBOEMY HApoAy, YyBCTBA OTBETCTBEHHOCTM neped PogmHoun, ropooctu 3a cBom
Kpan, csoto PoanHy, cBOI A3bIK 1 KyNbTYpY, NPOLUNOE N HacTosLWwee MHOrOHauMoHaneHoro Hapoga Poccuu;
LEeHHOCTHOE OTHOLWEeHWe K NPUPOAHOMY Hacreguio U namaTHUKam npupodbl, AOCTwkeHusam Poccuun B
HayKe, UCKYCCTBe, CropTe, TEXHOMOrnsx, Tpyae; cnocobHOCTb OLeHWBaTb BKMag POCCUNCKUX YYEHLIX B
CTaHOBIEHWe 1 pasBuTne GMonorumn, NOHMMaHus 3HadeHus BuonornM B MO3HAHUW 3aKOHOB MPUPOAbI, B
XM3HW YyenoBeka N coBpeMeHHOro obuecTtsa; ngenHas yoexxaéHHOCTb, FOTOBHOCTb K CIY)XEHUIO 1 3aluuTe
OTedvecTBa, OTBETCTBEHHOCTL 3a €ro cyaboy;

3) AyXOBHO-HPaBCTBEHHOr0 BOCMWUTAHUA: OCO3HaHWE [OYXOBHbIX LEHHOCTEN POCCUMCKOrO HapoAaa;
COPMMPOBAHHOCTbL HPaBCTBEHHOrO CO3HaHWUSA, 3TUYECKOro MOBedeHMs; CnocOBHOCTb OueHMBaTb
CUTYyauMio U NpUHUMaTb OCO3HAHHbIE PELLUEHUSA, OPUEHTUPYACb Ha MOparbHO-HPaBCTBEHHbIE HOPMbI U
LEHHOCTMW; OCO3HaHMEe NIMYHOro BKaga B NOCTPOEHUE YCTONYMBOro ByayLlero; OTBETCTBEHHOE OTHOLLEHMWE
K CBOMM poauTensiM, CO34aHUI0 CEMbW HA OCHOBE OCO3HAHHOIO MPUHATUS LIEHHOCTEN CEMENHOW XWU3HU B
COOTBETCTBMM C Tpagmumamm Hapogos Poccun;

4) 3CTeTUYECKOro BOCNMUTAHUA: ICTETUYECKOE OTHOLLEHUE K MUPY, BKIOYas 3CTETUKY BbiTa, Hay4yHOro u
TEXHNYECKOro TBOPYECTBa, CropTa, TPyAda, OOLWECTBEHHbIX OTHOLUEHWW; MOHMMaHWe 3MOLMOHAaNbHOro
BO3OENCTBUS XNBOW NpUpoabl N €€ LEeHHOCTU; FOTOBHOCTb K CaMOBbIPaXEHUI0 B pa3HbIX BUOAX MUCKYCCTBA,
cTpeMreHve NposiBNATbL KayecTBa TBOPYECKOW NMUYHOCTY;

5) ddwm3nyeckoro BocnuTaHuUA, (POPMUPOBAHUA KyNbTypbl 340POBbSA WU  3MOLMOHANbLHOIO
o6naronony4uva: NOHMMaHNE 1 peanusaumsi 30opoBoro n 6esonacHoro obpasa XunsHu (3gopoBOe NMUTaHME,
cobnogeHne rmMrmeHnYeckux Npasusl 1 HOpM, cbanaHCUPOBAHHBLIN PEXUM 3aHATUN U OTAbIXa, perynspHas
dusnyeckas akTMBHOCTb), BepexHOro, OTBETCTBEHHOIO M KOMMETEHTHOro OTHOLWEHUS K COBCTBEHHOMY
dU3NYEeCKoMy U NCUXMYECKOMY 300POBbI; MOHUMAHWE LEHHOCTU npaBun  UHAWBMOYANbHOIO W
KONNeKTMBHOro 6e3onacHoOro NoBegeHns B CUTyauusX, YyrpoXaroLwmx 300POBbIO U XXU3HU NI0OEN; OCO3HaHUe
nocneacTBui U HENPUATUSA BPeOHbIX NPUBbIYEK (yNoTpebneHms ankorons, HapKoTUKOB, KYPeHNUs);

6) TpymAOBOro BOCMWUTaHUA: FOTOBHOCTb K TpPyAdy, OCO3HaHME UEHHOCTM MacTepcTBa, Tpyaontobue;
FOTOBHOCTb K aKTMBHOW OEATENbHOCTM TEXHOMOIMMYEeCKONW WU couMarnbHOW HanpaBneHHOCTU, CMOCOBHOCTbL
MHULMMPOBATb, NIIaHMPOBaTb N CAMOCTOSTENBHO BbIMOSHATE TaKylo AeATENbHOCTb; UHTEPEC K pasnmyHbIM
cepam npocdpeccnoHanbHOW AEeATEeNbHOCTW, YMEHMe coBeplaTb OCO3HaHHbIM Bblibop Oyayuien
npodgeccn 1 peanu3oBbiBaTb COOCTBEHHbIE KM3HEHHbIE MNaHbl; TFOTOBHOCTb W CMNOCOGHOCTL K
o6pa3oBaHMo 1 CaMO0bpa30BaHNIO Ha NPOTSPKEHNN BCEWN KUSHW;

7) 3KONMOrM4ecKoro BOCNMUTAHUSA: IKOMOrMYECKM LienecoobpasHoe OTHOLLEHWE K MpUpode Kak MCTOYHUKY
XM3HM Ha 3emne, OCHOBE €€ CyLeCTBOBaHUSA; MOBbILUEHME YPOBHS 3KOMOrMYECKOW KynbTypbl:
npuobpeTeHne onbiTa NNaHMPOBaHMS MOCTYNKOB U OLIEHKM UX BO3MOXHbIX MOCNEACTBUN ANsi OKpYXatoLemn
cpenbl; 0co3HaHWe rnobanbHOro xapakrepa 3KOMorm4eckux Npobnem m nyTen mMx pelleHusi; CnocobHOCTb
ncnonb3oBaTb npuobpeTaemble NpU M3yYeHUM OUONOMMU 3HAHUA M YMEHMS NPU pelleHun npobnem,



CBSA3@HHbIX C pauMoHarnbHbIM MPUMPOAONONb30BaHMEM (cobniogeHne npasBun NOBeAEHWs B npupoae,
HanpaBneHHbIX Ha COXpPaHEHWE paBHOBECMSI B 3KOCUCTEMAX, OXpaHy BMAOB, 3KOcCUCTEM, Guocdepsbl);
aKTMBHOE HenpuaTue [OencTBUW, MPUHOCALLMX Bped OKpyXalllen npupogHon cpefe, ymeHue
NporHo3npoBaTb HebNaronpuATHbIE 3KOMOrMYeckMe NOCNEeACTBMA NpeanpuvHMMaeMblX OEeNCTBUA W©
npegoTBpallaTb MX; HanuuMe pasBUTOrO 3KOSOMMYECKOro MbILUIEHUS, 3KOMOMMYECKOW KynbTypbl, OMbiTa
0eATenbHOCTU 3KOMOrMYEeCKOM HanpaBneHHOCTU, YMEHUA PYKOBOACTBOBAaTbLCA MMM B MO3HaBaTeNbHOW,
KOMMYHUKaTUBHOM W COLManbHOMW MNpaKTUKEe, FOTOBHOCTU K Y4acTUO B NPaKTUYECKOW OesATenbHOCTU
3KONOrM4YeCcKom HanpaBneHHOCTY;

8) LeHHOCTM Hay4yHOro mnO3HaHuUA: CHOPMUPOBAHHOCTL MUPOBO33PEHNSA, COOTBETCTBYIOLLENO
COBPEMEHHOMY YPOBHIO PasBUTUS HaykM M OBLLECTBEHHOW MPaKTUKM, OCHOBAHHOrO Ha Auanore KynbTyp,
CrnocobCTBYIOLLErO OCO3HAHWUIO CBOEro MecTa B MOSMKYIBTYPHOM MUPE; COBEPLUEHCTBOBAHNE A3bIKOBOW U
YMTaTENbCKOW KyNbTYpbl Kak CpeacTBa B3auMOOEWCTBUS Mexady MoabMU M NO3HaHUS MUpa; MOHUMaHue
cneundukm GuonorMm Kak Haykm, OCO3HaHus eé ponn B (OPMUPOBAHMM pPaLMOHANBHOMO Hay4HOro
MbILLIEHNS, CO34aHMM LIENTOCTHOrO MpefcTaBreHns ob OoKpyXalweM MUupe Kak O eOuHCTBE Mpupoabl,
yenoseka M obwecTBa, B MO3HAHWM MPUPOAHBLIX 3aKOHOMEPHOCTEN U pelleHnn npobnem coxpaHeHus
NPUPOSHOro paBHOBecUsd; YBEXOEHHOCTb B 3HAYMMOCTM OBUONOrMKM ANs COBPEMEHHOW LMBUMAM3ALUN:
obecneyeHnsa HOBOrO YPOBHSA PasBUTUS MeOULUMHBI, CO30aHNe NePCneKkTUBHbBIX BMOTEXHONMOrMIM, CNOCOBHbIX
pewartb pecypcHble Mpobrnembl pas3BUTUS YernoBeyvyecTBa, Moucka nyTern Bbixoga U3 rnobanbHbIX
akonorudecknx npobnem wu obecneyeHna nepexoga K YCTONYMBOMY pPa3BUTUIO, paLMOHaNbHOMY
NCNOnb30BaHMIO NPUPOAHBIX PECYPCOB 1 (POPMUPOBAHMIO HOBbIX CTaHOAPTOB XXWU3HU; 3aUHTEPECOBAHHOCTb
B MONyyYeHUn OMONOrMYecKMx 3HaHWMN B LENAX MOBbIWEHNS O6Len KynbTypbl, €CTECTBEHHO-HAy4HOM
rPaMOTHOCTU, KakK COCTABHOW 4acTu (OYHKLMOHANbHOW rPaMoOTHOCTU obydarowmxcs, opMmpyemMon npu
n3yyeHun Gmonornm; NOHMMaHWe CyLLUHOCTU METOLOB MO3HAHWUSA, MCMOMb3yEMbIX B €CTECTBEHHbLIX HayKax,
CMOCOBHOCTN MCMNOMb30BaTh MOMyYaeMble 3HaAHUSA AN aHanu3a M OObSICHEHUSA SBMEHUA OKpPYyXKatoLLero
MMpa M MPOMCXOOAWMX B HEM W3MEHEHUN, yMeHue Aenatb OOOCHOBAHHbIE 3aKMYEeHUs Ha OCHOBE
Hay4HbIX (PAKTOB U MMEILLMXCA OaHHbIX C LENnbk MOnyvYeHus SOCTOBEPHbIX BbIBOOOB; CMOCOOHOCTb
CaMOCTOSTENBHO UCMONb30BaTb BUMONOrMYECKNe 3HaAHNA ONa pelleHns Nnpobnem B pearnbHbIX KU3HEHHbIX
CUTyauusiX; OCO3HaHWEe LEHHOCTU Hay4yHOW [esTenbHOCTW, FOTOBHOCTb OCYLUECTBAATb MPOEKTHYIO U
nccnegoBaTenbCKyld  OeATeNbHOCTb WHAMBMAYanbHO W B rpynne; rOTOBHOCTb M CMOCOBHOCTb K
HenpepbIBHOMY 06pa3oBaHnio N camoobpasoBaHUio, K aKTUBHOMY MOSMYyYEHWUIO HOBbIX 3HaHWUW Mo 6Guonorum
B COOTBETCTBUM C XU3HEHHbIMWN NOTPEBHOCTAMMN.

METAMNPEOMETHbIE PE3YJILTATbI

MeTanpeameTHble pesynbraTbl OCBOeHUsT yyebHoro npegmeta «buonornsa» BKKOYAOT: 3HaYUMble ANS
HOpPMMNPOBAHMS MUPOBO33PEHUS OOYYAKLLMXCA MEXAMCUUNIMHAPHbIE (MeXnpeoMeTHble) obLeHay4YHble
MOHATUSA, OTpaXKawLliMe UeNOCTHOCTb HayyHOW KapTWHbl Mupa W cneunduky MeTodoB MNO3HaHUA,
NCNonb3yeMblX B €CTECTBEHHbIX HayKax (BELLEeCTBO, SHEPrus, ABMeHne, NpoLecc, CUCTEMA, Hay4HbI akT,
NPUHUMM, runoTesa, 3akOHOMEPHOCTb, 3aKOH, Teopus, uccnegoBaHve, HabniogeHwe, wsMepeHue,
9KCMepuUMEHT W Apyrue); yHuBepcasbHble YyyebHble AencTBus (No3HaBaTernbHble, KOMMYHUKaTUBHbIE,
perynsitueHble), obecneumnsarowme dopmmpoBaHme QYHKUMOHANbHOW [PaMOTHOCTU U coumarbHOW
KoMneTeHunmn obyvarowmxcs; CNocobHOCTb obyvaromxcs 1ncnonb3oBaTb OCBOEHHble
MEXONCUMMIMHAPHbIE, MUPOBO33PEHYECKME 3HAHWUS U YHMBEpCasbHble Yy4yebHble [encTBus B
no3HaBaTeNbHOW U coumanbHON nNpakTuke. B pesynerate nyyeHnsa 6Guonormm Ha ypoBHe cpepHero obuero
obpasoBaHna y obyvatoweroca 6yayT cdopmmpoBaHbl MO3HABATENbHbIE YHUBEPCAlibHble Yy4eOHble
OENCTBMS, KOMMYHUKaTUBHblE YHMBEpCamnbHble Y4yebHble AeNCTBUSA, perynsiTuBHble YHUBEpPCarbHble
yyebHble 4eNCTBUSA, COBMECTHas OeATeNbHOCTb.

MeTanpeameTHble pe3ynbsraTbl OCBOEHMSI NPOrpaMmMbl cpegHero obuero o6pa3oBaHns AOMMKHbI OTpaXaTb:
OBnageHue yHuBepcanbHbIMU y4€OHbIMM NO3HaBaTeNbHbLIMU AEUCTBUAMM:

1) 6a3oBble norM4yeckune AENCTBUA: CaMOCTOATENbHO (POPMYNMPOBaTb M akTyanuanposaTb npobnemy,
paccMmaTtpuBaTb €€ BCECTOPOHHE; UCNOMb30BaTb NP OCBOEHUM 3HAHUN MPUEMBbI JTOTMYECKOrO MbILLNEHUS
(aHanusa, cuHTe3a, cpaBHEeHWd, Knaccudumkaumun, o06006LleHus), packpbiBaTb CMbICA BGUONOrMyYecKmnx
NMOHATUN (BbIAENATb MX XapakTepHble NPU3HaKW, yCTaHaBNMBATb CBS3N C APYrMMU MOHATUAMM); ONpeaensiTb
uenu [esaTenbHOCTM, 3ajaBas napaMeTpbl U KPUTEPUM WX AOCTUXKEHMS, COOTHOCUTb pesyrnbTaTbl
OEATEeNbHOCTU C MOCTaBMEHHbIMM LENSAMM; MCMoNb3oBaTb Ouonornyeckne noHATUS Ana 06bACHEHMS
haKTOB W SIBNEHWI XXMBOW NPUPOAbI; CTPOUTb NOMMYECKNE PacCyXaeHus (MHOYKTUBHbIE, OeAYKTUBHbIE, MO
aHanornn), BbISIBMATb 3aKOHOMEPHOCTU U NPOTUBOPEYNSA B pacCMaTpMBaeMbIX SABMEHNUSX, (POPMYNNMpoBaTb
BbIBOAbl M 3aKMOYEHUS; NPUMEHSITb CXEMHO-MOAENbHbIE CpeacTBa ANs NPeAcTaBleHns CyLeCTBEeHHbIX
CBSA3€N W OTHOLWIEHMN B M3yyYaeMbix Guonormyeckmx obbekTax, a Takke NpOTUBOPEYMI pasHOro poaa,
BbISIBIIEHHbIX B Pa3fMyHbIX MHPOPMALMOHHbIX UCTOYHMKAX; padpabaTbiBaTb NnaH peleHus npobnemsl ¢
YYETOM aHanM3a MMELLMXCA MaTepuanbHbiX W HemaTepuanbHbIX PecypcoB; BHOCUTb KOPPEKTMBbI B



0eATenbHOCTb, OueHMBaTb COOTBETCTBME pes3ynbraToB  UendMm, OueHuMBaTb  PUCKM  NocrnencTBui
OEATEeNbHOCTY; KOOPAMHMPOBATb W BbINOMHATL paboTy B YCNOBMAX peanbHOro, BUPTYyanbHOMO W
KOMOWHMPOBAHHOIO B3aMMOAEWCTBUSA; pa3BMBaTb KpeaTMBHOE MbIWSIEHNE MNPU PELUEHUN KU3HEHHbIX
npobnem.

2) 6GasoBble wuccnegoBaTenbCkMe [EUCTBUA: BNadeTb HaBblkaMu  y4ebHO-MccrnenoBaTenbCKONn W
NMPOEKTHOW AEeATENbHOCTW, HaBblkaMy paspeleHns npobrnem, CrnocoBGHOCTbID W FOTOBHOCTBIO K
CaMOCTOSATENBHOMY MOUCKY METOLOB peLleHUa NpakTUYeCKMX 3adad, NPUMEHEHUIO pPasfMyHbIX MEeToO0B
NO3HaHWA; WUCMONb30BaTb pasnuyHble BUAbl AEATENbHOCTM MO  MOMYYEHWIO HOBOMO 3HAHWS, ero
NMHTEpnpeTauun, NnpeobpasoBaHNo U NPUMEHEHUI0 B Y4Y4EOHbIX CUTyaumsix, B TOM 4uCrie Npu CO34aHuK
y4yebHbIX M coumanbHbIX MNPOEKTOB; (POPMMPOBaTb HAyYHbIM TUM  MbIWMEHNS, BRNageTb Hay4HOM
TEPMMUHOMOTMEN, KMOYEBLIMU NOHATUAMU 1 METOAAMMU; CTaBUTbL U (POPMYNMpPOBaTb COOCTBEHHbIE 3aJayun B
oGpasoBaTenbHON OEATENbHOCTM U XKU3HEHHbIX CUTyauusx; BbISIBNATb NPUYMHHO-CIIEACTBEHHbIE CBSA3M U
aKkTyanuanpoBaTb 3agady, BblABUraTb rMnoTesy €€ pelueHus, HaxoauTb aprymeHTbl Ana gokasaTenbcrsa
CBOMX YTBEPXOEHWW, 3a4aBaTb MapameTpbl U KPUTEPUN peLleHUs; aHann3npoBaTb MOfyYeHHbIe B Xo4e
peleHna 3agadn pesynsrathl, KOUTUYECKM OLUEHMBATb UX OOCTOBEPHOCTb, MPOrHO3NPOBaTb U3MEHEHME B
HOBbIX YCNOBWSIX; AaBaTb OLEHKY HOBbIM CUTyaUWsiM, OLEHMBATb NMPUOOPETEHHbLIM OMbIT; OCYLLECTBNATbL
LeneHanpasneHHbIM NOUCK NepeHoca CPeacTB 1 CNOCOBOB AENCTBUA B NPpOdeCcCMOoHarnbHy0 cpeay; yMeTb
NepeHoCUTb 3HaHWS B MNO3HaBaTENbHYID W MPaKTUYECKyld 00nactm XKU3HeOesaATeNbHOCTU, YMETb
WHTErpuMpoBaTb 3HaHWS U3 pasHbiX MNpPeaMETHbIX obracten; BbligBUraTb HOBble WAeW, npegnaratb
OpurMHanbHble MNOAXOAbl U pelleHnd, CTaBuTb Npobnembl M 3agadn, Jonyckawlue anbTepHaTUBHbIE
peLleHns.

3) paboTa ¢ nHchpopmaLmen: OpUEeHTUPOBATLCS B PasfMYHbIX UCTOYHMKAX MHAOpMaumn (TekcTe y4ebHoro
nocobus, Hay4yHoO-MONyNAPHOW nuTepaType, OMONOrMyYeckux CroBapsxX M CrApaBOYHUKAX, KOMMbHOTEPHbIX
6asax gaHHblX, B VIHTEpHeTe), aHanuanposaTb MHPOPMaLMIO pasnnyHbIX BUAOB U POpM npeacTaBneHuns,
KPpUTUYECKN oOueHMBaTb €€ [OOCTOBEPHOCTb UM HENPOTUBOPEYMBOCTb;, HOPMYNMPOBaTb 3anpocbl U
NPUMEHATb pasfnyHble METOAbl NpU NOUCKe n oTbope Guonormyeckon MHgpopmauum, Heobxoaumon ans
BbINOMHEHMA Y4eObHbIX 3agay; npuobpetaTb OMbIT MCMNOMb30BaHWUS WHAOPMAaLMOHHO-KOMMYHUKATUBHbIX
TEXHOMOMNA, COBEPLUEHCTBOBATb KYNbTYpy akTUMBHOIO WCMOMb30BaHUS PasfiMyHbIX MOUCKOBBLIX CUCTEM;
CaMOCTOATENBbHO BblOMpaTh onTUManbHy opMy npeactaBneHus Guonornyeckon MHopmMmaumm (cxemsl,
rpacdovkun, guarpammbl, Tabnuubl, pPUCYHKN U Apyroe); UCMonb30BaTb Hay4YHbIA A3blK B Ka4ecTBe CpeacTsa
npu paboTte ¢ GMONOrMyYeckon UHdOPMaLMEN: NPUMEHATb XMMUYECKME, U3NYECKME N MaTeMaTUYECKNE
3HaKn 1 cuMBOIbl, hopMynbl, abbpeBnaTypy, HOMEHKNaTypy, UCMONb30BaTb M NPeobpasoBbiBaTb 3HAKOBO-
CMMBONMYECKME cpeacTBa HarnagHOCTW; BriageTb HaBblKaMy pacrno3HaBaHUA W 3almTbl MHOpMaLmK,
MHdOpMaLUMOHHOM 6e30NacHOCTM NNYHOCTU.

OBnageHue yHuBepcanbHbIMAU KOMMYHUKaTUBHbIMU AeACTBUAMM:

1) obeHue: ocyLLEeCTBNATbL KOMMYHMKaLUN BO BCEX chepax XU3HW, akTUBHO y4acTBOBaTb B Ananore unu
ANCKycCcuM Mo cywecTtBy obcyxgaemMon Tembl (YMeHVe 3adaBaTb BOMPOCHI, BbICKa3blBaTb CYXOEHUSA
OTHOCUTENbHO BLINOMHEHUSA NpeAnaraemMon 3agayu, y4uTbiBaTb MHTEPECHbl U COrNMacoBaHHOCTb MO3ULUNA
APYrMX YYacTHWKOB [Juanora WnuM AWCKYCCUM); pacrno3HaBaTb HeBepbarnbHble cpeactsa  obweHus,
NMOHMMAaTb 3Ha4YeHWe coumarnbHbIX 3HAKOB, NPEAMNOCHINOK BO3HUKHOBEHUSA KOHMPITMKTHBIX CUTyaLun, YMETb
cMdAryatb  KOHQNUKTbI M BECTU MeperoBopbl; BAadeTb pasnuyHbiMM - crnocobamu  obleHus u
B3aUMOLENCTBUS, MOHUMATb HaMepeHus ApYyrux Jnoden, NposiBASATb YBaXWUTENbHOE OTHOLUEHME K
cobeceqHMKy 1 B KOPPEKTHOM chopme hOpMynMpOBaTb CBOW BO3PAKEHUS; pa3BEPHYTO M FIOTMYHO ManaraTb
CBOIO TOYKY 3pEHUS C UCMOMb30BaHNEM A3bIKOBbIX CPEACTB.

2) coBMecTHasi [eATeNIbHOCTb: MOHMMaTb W WUCMOMb30BaTb MNpeMMmyllecTtBa KOMaHOHOW W
nHOMBUAYyanbHOM paboTbl MpU pelleHun Guonormyeckon npobnembl, 0OOCHOBLIBATL HEOOXOANMMOCTb
NPUMEHEHMS TPynnoBbiX OOPM B3aUMOOEWNCTBUS NpU pelleHun yyebHon 3agayu; Bbibupatb TeMaTtuky u
METOObl COBMECTHbIX AENCTBUN C YY4ETOM OBLLINX MHTEPECOB N BO3MOXHOCTEN KaXkOoro YrneHa KosinekTmBea;
NPpUHMMAaTb LUEeNn COBMECTHOW [OEeATEeNbHOCTW, OpraHu3oBbiBaTb WM KOOPAMHUPOBATb AEWUCTBUSA MO eé
OOCTWXEHMIO: COCTaBNATb NNaH 4ENCTBUN, pacnpegensaTb ponv ¢ y4ETOM MHEHMI y4aCTHUKOB, 06CyxaaTb
pe3ynbratbl COBMECTHON paboThbl; OLEeHMBaTb Ka4eCTBO CBOEr0 BKMada W KaXKAOro yyYacTHMKa KOMaHAbl B
obwunn pesynbrat No paspaboTaHHbIM KpUTEPUSM; Mpeanaratb HOBble MPOEKTbl, OUEHMBaTb WAeEN C
no3vuMM  HOBWU3HbI, OPWUIMHANBbHOCTW, MNPAKTUYECKOW  3HAYMMOCTW; OCYLECTBMATb  MO3UTUBHOE
cTpaTerMyeckoe noBedeHne B PasnuMyHbIX CUTyauusax, NposBnATb TBOPYECTBO M BOOOpakeHue, ObiTb
WHULMATUBHbIM.

OBnageHue yHuBepcanbHbIMA PeryniTMBHbIMU OENCTBUAMMU:

1) camoopraHusauus: ncnonb3oBaTb Gronormyeckme 3HaHus ANs BbisIBNEHUS NpobneMm n nx pelleHus B
XWM3HEHHbIX N y4ebHbIX CUTyaumsax; BblbMpaTb HA OCHOBE BMONOrMYECKNX 3HaHWUM LieNneBble U CMbICIOBbIE
YCTaHOBKM B CBOWX AEWCTBMSAX M MOCTYMKax MO OTHOLUEHMIO K >XWMBOW MPUPOAE, CBOEMY 340pPOBbIO U
300POBbI0 OKPY>KAKLLUMX; CaMOCTOATENbHO OCYLLECTBNATb MO3HABATENbHY0 AeATeNbHOCTb, BbISBNATb



npobnembl, ctaButb KM ¢opmynupoBate COBGCTBEHHblE 3agadn B OOpasoBaTenbHOW LEeATENbHOCTU W
XM3HEHHbIX CUTYyaLMsaX; CaMOCTOSITENbHO COCTaBMATb MMaH peleHns npobnembl C YY4ETOM UMEIOLLMXCA
pecypcoB, COBCTBEHHbIX BO3MOXHOCTEN U NPEeANOYTEHNA; AaBaTb OLEHKY HOBbIM CUTYaUMsiIM; PacLUMPSTb
pamknm y4ebHOro npeamMetTa Ha OCHOBE JIMYHbLIX MpeanodyTeHuMn; Aenatb  OCO3HaHHbIM  BbIGOp,
aprymeHTupoBatb ero, OpaTb OTBETCTBEHHOCTb 3a peLUeHune; OueHuBaTb MNPUOBPETEHHBLIN ONbIT,;
crnocobcTBoBaTh (POPMUPOBAHUIO U MPOSIBNEHUIO LUMPOKOW 3pyavuUMM B pasHbiX 06nacTax 3HaHunm,
MOCTOSIHHO MOBbILLATL CBOM 0Opa3oBaTesibHbIN U KyNbTYPHbIN YPOBEHb.

2) caMOKOHTPOJb: JaBaTb OLEHKY HOBbIM CUTYyaUUsIM, BHOCUTb KOPPEKTMBbLI B OEATENbHOCTb, OLEeHNBaTb
COOTBETCTBME pe3yNnbTaToB LEeNsM; BnageTb HaBblkamy MNO3HaBaTeNbHOW pednekcMnm Kak OCO3HaHUs
COBEpLUAeMbIX OENCTBMN WU MbICIMTENbHbIX MNPOLIECCOB, WX pe3ynbraToB M OCHOBaHWK, MCMNOMb30BaTb
Npuémbl pedrnekcmm LNns OLUEHKM CUTyaumu, BblOOpa BEPHOr0 peLUeHUsl; YMEeTb OLEHMBATb PUCKU W
CBOEBPEMEHHO MPUHUMATb PELLUEHNA MO UX CHWXKEHMWIO; NMPUMHMMaTb MOTUBbLI M apryMeHTbl APYrux npu
aHanuae pesynsraToB AEeATENbHOCTY;

3) npuHATHe cebA u apyrux: npuMHUmaTb cebsi, NoHMMas CBOM HeQOCTaTKU M OOCTOMHCTBA; NPUHUMAaTb
MOTUBbI U apryMeHTbl APYrnX Npy aHanuae pesynstaToB OeATEeNbHOCTU; NPU3HaBaTb CBOE NpaBo W NpaBo
APYrMx Ha ownbKK; pa3BmBaTb CNOCOBHOCTb NOHMMATL MUP C NO3MLMN OPYrOro YernoBeka.

NMPEOMETHbIE PE3YJIbTATbI

MpeomMeTHble pesynbTaTbl OCBOEHUMSI copaepxaHusa yyebHoro npeameta «buonoruay» Ha yrny6GnéHHom
YPOBHE OpMEHTMPOBaHbl Ha obecnedyeHne npodunbHOro obydeHus obyvawmxes 6uonormn. OHK
BKMOYAIOT: cneundmyeckne ans Guonornm HaydHble 3HaHUSA, YMeHus 1 cnocobbl 4ENCTBUA NO OCBOEHWUIO,
NHTEpnpeTauun 1 npeobpasoBaHU0 3HAHUIN, BUAbI OEATENbHOCTM MO MOSTYYEHUIO HOBBLIX 3HAHWA U KX
NPUMEHEHMIO B pPasfuyHbIX Y4eOHbIX, @ Takke B pearnbHbIX >XW3HEHHbIX cutyaumsx. [MpegmeTHble
pes3ynbTaThl NPeACTaBNEeHbl NO rogam U3y4eHust.

MpeameTHble pe3ynbraTthl 0CBOEHMS Y4ebHoro npeamerta «brnonormns» B 10 Knacce JOMmMKHbI OTpaxaTb:

e cOPMMPOBAHHOCTb 3HAHWA O MecTe W ponn OuonorMm B CUCTEME EeCTECTBEHHbIX Hayk, B
hopMUPOBaAHNN €CTECTBEHHO-HAY4YHOW KapTUHbI MUpa, B MO3HAHWM 3aKOHOB MPUPOAbl U peLleHnn
npobrnemM paunoHanbHOro NPUPOAONONb30BaHUA, O BKMNade POCCUMCKMX U 3apyBexHbIX YYEHbIX B
passuTne Gronorum;

e BfageHne CUCTeMOM OMONOrMYecKMX 3HaHWKW, KOTOopas  BKMOYAET: OCHOBOMonarawolme
buonornyeckne TEPMUHbI UM MOHATUS (KU3Hb, KreTka, opraHusM, metabonuam, romeocTas,
camoperynsuus, camoBOCnpousBefeHne, HacnegCcTBEHHOCTb, M3MEHYMBOCTb, POCT M pasBuUTuE),
ouonornyeckme Teopumn (knetodHasa teopus T. LBaHHa, M. LWUnengeHna, P. BupxoBa, XxpomMocoMHasi
Teopusi HacneacteeHHocTn T. MopraHa), yveHus (H. . BaBunoBa — o UeHTpax MHoroobpasus u
NPOVCXOXOEHUS KYNBTYPHbIX PacTeHUn), 3akoHbl (eAnHOOOpasns MOTOMKOB MEPBOr0 MOKOMEHMS,
pacLlenneHns, YUCTOTbl raMeT, He3aBnUCUMoro HacnegosaHus . MeHgens, roMonorn4yecknx psaos B
HacnegcTBeHHoM nameH4mBoctn H. . BaBunoea), npmMHUmMMbl (KOMANIEMEHTAPHOCTK);

e BfageHne OCHOBHbIMW MeTO4aMM Hay4yHOro MO3HAHWS, MWCMOoSb3yeMblXx B BMOnorn4yeckmx
nccnegoBaHNsX XMBbIX 0ObEKTOB (ONMcaHune, namepeHune, HabnogeHne, SKCNEPUMEHT);

® YyMeHVe BblOENsATb CYLWECTBEHHble MpPU3HAKW: BUPYCOB, KIETOK MNPOKapuoT W  3yKapuor,
OOHOKMETOYHbIX WU MHOFOKMETOYHbIX OpraHn3moB, B TOM 4ucne OGaktepun, rpuboB, pacTeHud,
XMBOTHBIX W YenoBeka, CTPOEHUSI OpraHoB W CUCTEM OPraHOB PaCTEHWUWN, XMBOTHbIX, YernoBeka,
NPOLIECCOB XMU3HEOEATENbHOCTH, NPOTEKALWMNX B OpraHM3Max pacCTeHUN, XMBOTHBIX M YeroBeka,
ouonornyeckmx npoueccoB: oObMeHa BelwecTB (MeTabonnam), NpeBpaLleHNs SHEPrn, OpoXeHus,
aBTOTPOOHOIO M reTepoTPOCOHOro TUNOB NUTaHUS, (POTOCKMHTE3A U XEMOCKMHTE3a, MMUTO3a, MeNo3a,
rameTtoreHe3a, aMmbpuoreHesa, NOCTAMOPUOHANBHOIO Pa3BUTUS, PA3MHOXEHUS, UHAUBUAYaANbHOMO
pas3BUTUA opraHnamMa (OHToreHesa), B3aMMOAENCTBUSA rEeHOB, reTepo3nca, MCKYCCTBEHHOTO 0Tbopa;

® yYMeHVe yCTaHaBnMBaTb B3aMMOCBSI3M MEXOY OpraHoMaamu KNetkn U ux PyHKUMAMU, CTPOEHUEM
KNETOK pasHblX TKaHEeNn U nX (PyHKUMAMUW, MEXOy OopraHamum M CMCTEMaMW OpPraHoB Y pacTeHuH,
XMBOTHBIX N YerioBeka U UX PYHKUMSMU, MexXay CUCTeMaMn OpraHoB U MX (PYHKUMAMW, MeXay
aTanamm obmeHa BewecTB, 3Tanamu KNETOYHOIO LMKMNA W KU3HEHHbIX LMKNOB OpPraHM3MoB,
aTanamm amMOpPMOHANbLHOrO pPasBUTUA, FEHOTUMNOM U PEHOTUMNOM, PEeHOTUNOM M1 hakTopamu cpeabl
obuTaHus;

® YMEHMVE BbISIBNATb OTNIMYUTENbHbIE MPU3HAKM XMBbIX CUCTEM, B TOM YMUCIE PaCTEHUN, XXUBOTHbIX U
4yenoBeka;

® YMEHME MCMosb30BaTb COOTBETCTBYIOLLME apryMeHTbl, GONorn4eckyto TEPMUHONOIMIO N CUMBOSMKY
ANA JoKasaTenbCTBa poACcTBa OPraHM3MOB pasHbIX CUCTEMATUYECKUX rpynn

® yMeHue pelwaTb Ouonornyeckne 3agayuv, BbISBMAATb MNPUYMHHO-CNEACTBEHHbIE CBA3WM  MeEXay
nccnegyembiMn GUOMNOTMYECKMMW NpoueccaMyn U ABMEHMAMM, AenaTb BbiBOAbI M MPOrHO3bl Ha
OCHOBaHMM NOSYyYEHHbIX Pe3yrbLTaToB;



yMeHMe BbINOMNHATbL nabopaTopHble 1 npakTudeckne paboTbl, cobnogate npasuna npu pabote ¢
y4ebHbIM 1 nabopaTopHbiM 060pyAOBaHNEM;

yMEHMEe BblaBUraTb rMnoTesbl, NPOBEPATb UX 3KCMEPUMEHTaNbHbIMU cpeacTBamn, hopMynupys
Lenb uccneaoBaHns, aHanM3npoBaTh NOMyYeHHble pe3ynbTaThl U AenaTb BbIBOAbI;

yMeHMe y4acTBoBaTb B y4eOHO-MccrnegoBaTenbckon pabote no GuMonorum, sKoNormm n MeguumnHe,
npoBoaMMon Ha 6Gase LWKOMbHbIX Hay4HbIX o6wecTB, M Nybnu4HO nNpeacTaBnATb MNOMyYEHHbIE
pe3ynbTaThl HA YY4EHNYECKMX KOHhbEepeHUMSX;

YMEHME OUEHMBATb 3TUYECKME acnekTbl COBPEMEHHbLIX WccrnegoBaHui B obnactn Guonormmn um
MeaVUMHbI (KINOHUPOBaHME, NCKYCCTBEHHOE ONMOAOTBOPEHME, HanpaBneHHOe N3MEHeHNe reHoma u
cO37aHNe TpaHCreHHbIX OPraHM3MoB);

YMEHME OCYLLIEeCTBNATL OCO3HaHHbIN BblIGOp Oyayuien npodeccnoHanbHOM AeATENbHOCTU B
obnactn GuonornuM, MeauumHbl, BUOTEXHOMOMMM, BETEPUHAPMUM, CENMbCKOr0 XO3AWCTBA, MULLEBOW
NPOMBILLIIEHHOCTN, YrnybnsaTb NO3HaBaTENbHbLIN UHTEPEC, HamnpaBneHHbIN Ha OCO3HaHHbIA BbIGOP
COOTBETCTBYylOLWEN npodeccnn N NpopormkeHne Guonornyeckoro obpasoBaHWs B OpraHuM3aumsx
cpegHero npodeccMoHanbHOro 1 BbiCcLLEro 06pasoBaHums.

MpeameTHble pe3ynbraThl OCBOEHUS y4ebHoro npeameta «brnonorua» B 11 knacce O0MKHbI OTpaXaTb:

CchOpPMMPOBAHHOCTb 3HAHWA O MecTe U ponu 6GuonorMm B CUCTEME ECTECTBEHHbIX HayK, B
hOpPMUPOBAHNN COBPEMEHHOM E€CTECTBEHHO-HAY4YHOW KapTUHbl MWUpa, B MO3HAHWM 3aKOHOB
NpUPOAbl M pPEeLUeHnM 3KOMormyecknx npobnem 4venoBedecTBa, a Takke B peLleHMM BOMpPOCOB
paunoHanbHOro NPMPOLONOsbL30BaHNSA, U B (DOPMUPOBAHUN LIEHHOCTHOTO OTHOLLEHUS K Mpupoae,
obLecTBy, YENOBEKY, O BKMade POCCUNCKNX U 3apyDexHbIX Y4EHbIX-61MOMNOros B pa3sutmne bruonormu;
yMeHMe BriageTb CUCTEMOM BMONOrMyeckmx 3HaHUn, KOTopas BKIHOYAET onpeaeneHmst U NoHMMaHue
CYWHOCTM OCHOBOMoOnararwmx ONONOrMYecKMX TEPMUHOB W MNOHATMIA (BUA, SKOCUCTEMA,
onocdepa), buonornyeckne Teopumn (3BonOUMOHHAA Teopusa Y. [apBuHa, CUHTETMYECKas Teopust
aponouun), ydeHnsa (A. H. CesepuoBa — 0 NyTaxX 1 HanpaeneHuax asonounn, B.N. BepHaackoro — o
Buocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus [x. Xapau u B. BawnHbGepra, 3apofblieBoro
cxogctea K. M. Bapa), npasuna (MuHumyma 0. Jlnbuxa, akonorMyeckon nupamugbl 3Heprun),
rmnoTesbl (rmnotesa «mupa PHK» Y. lmnbepTa);

yMeHue BrageTb OCHOBHbIMW METOAAMM Hay4yHOro MO3HaHWS, UCMONb3yeMbIMU B BGUONOrMYECKNX
NCCnegoBaHNAX JKMBbIX OObEKTOB W 3KOCUCTEM  (OnMMcaHuWe, UW3MepeHune, HabnogeHue,
3KCMEepPUMEHT), cnocobamm BbISIBNEHMS N OLEHKN aHTPOMOrEHHbIX U3MEHEHWI B NPUPOAE;

yMeHWe BbiOENATb CYLUECTBEHHblE MPU3HaKu: BMAOB, GuoreoueHo30B, akocucteM u Gruocdepsi,
cTabunuampytowero, OBWKYLLETO M pa3pbiBalOLLEro eCTeCTBEHHOrO O0TOOpa, annonaTtpuyeckoro u
cMMnaTpu4ecKoro BUA006pa3oBaHus, BINAHUSA OBUXKYLLMX CUM 3BOSOLMM Ha reHOOHA NONynsiLum,
NpMCNocobneHHOCTM OpraHuM3MoB K cpege obuTaHus, YepeaoBaHWs HanpaereHWA SBONOLNM,
KpyroBopoTa BELLECTB U MOTOKA SHEPTUN B IKOCUCTEMAX;

YMEHWEe YyCTaHaBNMBaTb B3aMMOCBA3W MeXAy npoueccamn 3BOMLUMKU, ABWKYLWMMU cunamm
aHTpoOMoreHe3a, KOMMNOHEHTAMM Pa3NMYHbIX 3KOCUCTEM M NPUCMNOCOBNEHNAMM K HUM OPraHU3MOB;
YMEHUE BbISBNATb OTNINYMTENbHbIE MPU3HAKM XMBbLIX CUCTEM, NPUCMOCOBNEHHOCTL BUAOB K cpeae
obutaHmnsi, abnoTnyeckmx n BUOTUYECKMX KOMMOHEHTOB 3KOCUCTEM, B3aMMOCBSI3EN OpPraHM3MoB B
coobLLecTBax, aHTPOMOrEHHbIX UBMEHEHWIN B 3KOCUCTEMAX CBOEN MECTHOCTM;

YMEHME NCMOoNb30BaTb COOTBETCTBYOLLME apryMEHTbI, BUONOrM4ecKyto TEPMUHOMOTUIO U CUMBOJTUKY
ANs  JokasaTenbCTBa pPOACTBA OPraHU3MOB pasHbIX CUCTEMATMYECKMX Tpynn, B3avMOCBS3M
OpPraHM3MoOB M cpedbl 0OUTaHWsl, €AMHCTBA YErnoBeYecKUMX pac, HeoOXOQMMOCTU COXpaHeHUst
MHOroobpasusi BUA0B 1 SKOCUCTEM KakK YCIOBMS COCYLLECTBOBaHUSA NPUPOAbI M YENOBEYECTRA;
yMeHue pewaTtb Ouonorvyeckme 3agayn, BbISBNATb MPUYUHHO-CNEACTBEHHBIE CBA3WN  Mexay
nccrnegyembiMmM GMONOrMYECKMMM NpoueccaMm U SIBNEHUSMU, Aenatb BblBOAbl M MPOrHO3bl Ha
OCHOBaHMM NOSYyYEHHbIX PE3YyNLTaToB;

YMEHME BbINOMHATL NabopaTopHble M NpakTuyeckne paboThbl, cobniogate npasuna npu
paboTe ¢ y4yebHbIM 1 nabopaTopHbIM 060pyaOBaHUEM;

YMEHMEe BblABUraTb rUMNoTesbl, MNPOBEPATb WX JIKCNEepuUMeHTanbHbIMU  CpeacTBamMu,
dopmMynupya uenb MUCCnenoBaHUs, aHanu3MpoBaTb MOSflydeHHble pes3ynbraTbl U genartb
BbIBOAbI;

YMEHME y4yacTBOBaTb B Yy4ebHO-uccrnemoBaTenbckon pabote no Guonorumn, 3KONOrmm wu
MeauLUuHe, NPoOBOAMMON Ha 6ase LWKOMbHbIX Hay4HbIX 00LEeCTB, 1 NyOGrnMYHO NpeacTaBnATb
noslydeHHble pe3ynbraThl Ha Y4EHUYECKUX KOHGDEPEHLMSX;



e YMEHUe oueHumBaTtb TrnnoTe3bl U TEOPUU O TMNPOUCXOKOAEHUN HKU3HU, YEJIOBEKA WU
yesioBe4yeCkunx pac, o npuynHax, nocrieacrtBnAaAx n cnocobax npegorepalieHnA rnobanbHbIX
n3meHeHun B buocdepe;

® YMEHUEe OCYLLUECTBIATb OCO3HaHHbIN Bbl60p 6y/:|,yu.|,e|7| HpOCbeCCMOHaﬂbHOVI OeATesIbHOCTU B
obnactu 6VIOJ'IOFVII/I, aKonornn, npupogonosnb3oBaHnA, MeauunHbl, 6VIOTeXHOJ'IOFVII/I,
NMCUxXoJsiornn, BeTepmnHapummn, CesibCKoro X03511CTBA, NULLIEBON NPOMbILLJIEHHOCTMHU, yFJ'Iy6J'IFITb
nosHaBaTesbHbIN NHTEepecC, Hal'lpaBJ'IeHHbIIZ Ha OCO3HaHHbIN Bbl60p COOTBeTCTBleU_LeVI
npoceccun n npoaormkeHne oGuonormyeckoro obpasoBaHMs B OpraHusaumnsax cpegHero
npodeccnoHanbLHOro 1 BbicLEro odbpasoBaHust.

TEMATUYECKOE MIAHUPOBAHME|

10 KITACC
KonunyectBo yacoB OnNeKTpOHHbIEe
I'rl‘l/gl'l HanmeHoBaHune pasnenos 1 Tem nporpamMmmbl Bcer KOHTpOJ'IbeI |'|pa|('|'|/|qec|(|/| O6r§:2(()*;222.l:lbel-)lble
0 | e paborthl e paboTbl pecypcei

1 Buonorus kak Hayka 1
2 DKuBble cUCTEMBI U UX N3YYEHNE 2
3 Buonorus kneTkn 2 0.5
4  XnmMmnyeckas opraHusauuns KrneTku 10 1
5 |CTpoeHune n yHKLUN KNETKN 8 2
6  |(O6meH BeLLeCTB 1 NpeBpaLleHne 3Heprum B knetke | 9 1
7 HacnepcteeHHas MHopmauus 1 peanmsaums eé€ B 9 05

KneTke
8  DKM3HEeHHbIN LMKIT KNeTKn 6 1
9  |CTpoeHue u pyHKLUN OpraHn3moB 17 15
10 |PasmHOXeHWE 1 pa3BUTUE OPraHN3MOB 8 1.5
11 [eHeTMKa — HayKa O HacNeaCcTBEHHOCTU U 0.5

M3MEHYMBOCTN OPraHM3MoB
12 3akoHOMEPHOCTW HacnNeaCTBEHHOCTHU 10 1
13 [3aKkOHOMEPHOCTU N3MEHYMBOCTYU 6 1
14 [eHeTuka vernoBeka 3 0.5
15 (Cenekuums opraHM3mMoB 4 1
16 |BuoTexHomnorus n cMHTeTMYecKas buonorus 4
17 |PesepBHoOe Bpems 1
OBLLEE KOJIMMYECTBO YACOB N0 NMPOIrPAMME 102 0 13
11 KINTACC

KonuuyectBo 4acos OneKTPOHHble
I"I‘l/gl'l HanmeHoBaHue pasgenoB 1 TeM nNporpamMmmbl Bcer KOHTpOJ‘IbeI ﬂpammquKM 06[§:2§;222]:I:I-)|ble
o} € pabortbl € pabortbl pecypchbi

1 3apoxaeHne 1 pa3BUTUE SBOSIOLMOHHBIX 4

npeacTaBneHnn B bmuonorum
2 Mukpoasoniouus 1 eé pesynbsrathbl 14 2
3 Makpoasoniouus 1 eé pesynbsrathbl 6
4 MpouncxoxaeHue n pasBuTne XnsHu Ha 3emre 15 1.5
5 [NpoucxoxaoeHne Yyenoseka — aHTPONoreHes 10 1

OKOMNorMs — Hayka O B3aMMOOTHOLLIEHUSIX
6 OpraHM3MoB N HagOpPraHN3MEHHbIX CUCTEM C 3 0.5

OKpyXatoLlen cpegon
7 OpraHuambl 1 cpega obutaHus 9 15
8 OKonorvs BUAOB M NONynsiLmn 9 0.5
9 QKororms coobLecTB. DKONOrM4Yeckne CUCTEMBbI 12 0.5
10 |buoccpepa — rmobanbHas akocuctTema 6
11 |Henosek n okpyxatowasa cpeia 6
12 |Pe3epBHOE BpeMs
OBLUEE KOJIMYECTBO YACOB IO NMPOIrPAMME 102 0 7.5




NMPOBEPAEMbIE HA EIM3 MO BWONOrMn TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHOU NMPOIrPAMMbI CPEAHEIO OBLUEIO OBPA3OBAHUA

Kop,
npoBepsieMoro
Tpeb6oBaHuA

MpoBepsieMble TpeGoBaHUA K NPeAMETHbIM pe3ynkTaTaMm OCBOE€HUsI OCHOBHOM
o6pa3soBaTenibHOM NporpaMMbl cpegHero oéuiero o6pasoBaHus

C(*)OpMVIpOBaHHOCTb 3HaHWU O MECTe " ponn Ouonornn B cUCTeMe eCTeCTBEHHbIX HayK, B
d)OpMVIpOBaHVIVI cospemeHHon eCTeCTBeHHOHayLIHOVI KapTuUHbl MUpa, B NO3HaHUN 3aKOHOB NPUpPOoAbl U
peweHnn XnM3HeHHO BaXXHbIX COUManbHO-3TUYECKNX, SKOHOMUYECKUX, SKOITOTMHECKNX npo6neM
yenoBe4yecTBa, a TakkKe B pelleHnn BonpocoB paunoHaribHOro npnpoaononb3oBaHuA, B
d)OpMVIpOBaHVIVI LEeHHOCTHOro OTHOWeHnA K npupoae, O6LL|,eCTBy, 4yernoBeky; O BKnaae pOCCMVICKVIX n
3apy6e>|<Hb|x y‘-IéHbIX — buonoros B passutne ouonorum

BnageHne cucremom 3HaHuM 06 OCHOBHbIX MeTodax Hay4YHOro no3HaHud, NCnornb3yemMbiX B
OMONOrMYeckMx NCCreaoBaHUSX XUBbIX OOBEKTOB N 3KOCUCTEM (onmcaHme, n3mepeHue, npoeeneHune
Ha6J'IIO,D.eHMl71); cnocobamu BbISIBIEHUS U OLEHKN aHTPOMOreHHbIX N3MEHEHWI B npupoae. YMeHune
BblABUraTb rmnoTesbl, MNPOBEPATb UX SKCNepuMeHTaribHbIMW cpencTBamMmu, (*)OpMy.I'II/Ipyﬂ uenb
ncenenoBsaHuna, aHanm3nmpoBsaTb NONyYeHHble pe3ynbTarbl U AenaTtb BblBOAbI. BhisiBneHune
3aBUCMMOCTU MeXxay nccnegyemMmbiMmn BenndinHamu, 00ObsiCHEHNE Nony4YeHHbIX pe3ynbraTtoB U
(*)OpMyJ'IMpOBaHMe BbIBOAOB C UCNONb30BaHMEM Hay4HbIX NOHATUN, Teopwﬁ 1N 3aKOHOB

YMeHuve Bnagetb CUCTEMOM BMOMNOrMYecknx 3HaHUIM, KOTopasi BKIOYaeT: OCHOBOMNoaratowme
BGuronormyeckne TePMUHBLI U MOHATUSA (KM3Hb, KNEeTKa, TKaHb, OpraH, opraHvuam, By, NOMynsauus,
akocucTema, bruoueHos, bruocdepa; metabonnam, romeoctas, KIneTodHbIn UMMYHUTET, BUOCUMHTES
Genka, Guononumepsbl, AUCKPETHOCTb, CaMOpPEryrsiLMs, CaMOBOCNPOV3BeaeHNe, HAaCNEACTBEHHOCTD,
N3MEHYMBOCTb, SHEPro3aBUCUMOCTb, POCT 1 pa3BuTHe); Bronornyeckme Teopumn: KnetTovHas Teopms T.
LLiBaHHa, M. WLnenaeHa, P. BupxoBa; knoHanbHO-cenektmBHoro ummyHuteta . 3pnux, N.U.
MeuHukoBa, XpoMocomMHas Teopus HacneacTseHHoOCTM T. MopraHa, 3akoH 3apofbILLEBOro CXoAcTBa
K. Bapa, aBontounoHHas Teopus Y. [lapBuHa, CUHTETMYECKasa Teopms IBOMOLMU, TEOPUS
aHTponoreHesa Y. [lapeuHa; Teopus buoreoueHosa B.H. Cykauéra; yueHne H.W. BaBunosa o
LeHTpax MHOroobpasus 1 NPOUCXOXOEHNS KyNbTYPHBIX pacTeHunn, yyeHve A.H. CeBepLoBa o NyTsX 1
HanpaeneHusax asonouun, ydeHme B.U. BepHaackoro — o 6uocdepe); 3akoHbl (eanHoobpasud
MOTOMKOB MEPBOIO MOKOMEHUs!, pacLLenneHms NpM3Hakos, HE3aBMCMMOTO HacnegoBaHUsS NPU3HAKoB
. MeHgens; cuenneHHoro HacneaoBaHnsi MPU3HAKOB U HapyLLeHWs cuenneHuns reHoB T. MopraHa;
FOMOJSOMMYECKMX PSOOB B HacnegcTBeHHoW nameHunBocTn H.M. BaBnnoBa; reHeTn4eckoro
paBHoBecus [x. Xapaun n B. BanHbepra; 3apoabiweBoro cxoacTtea K. bapa; GnoreHeTn4ecknin 3akoH
3. lekkens, ®. Mionnepa); NpyHUMNbI (YUCTOTbI rAMET, KOMNIIEMEHTAPHOCTH); NpaBuna (MMHUMyMa
KO. JInbumxa, skonormnyeckon nupamuabl Yncen, Guomacchl 1 sHeprun); rmnotesbl (koauepsaTtHom A.U.
OnapuHa, nepsuyHoro 6ynboHa k. XongerHa, mukpocdep C. dokca, puboauma T. Yek)

YMeHve peluatb NoMCcKoBbIe Gronormyeckne 3agadu; BoisiBASTE NPUYMHHO-CNEACTBEHHbIE CBSA3M
Mexay uccrieayembiMy G1oriornyeckmmn oobekTamm, NpoLeccamMmm U SBMeHUsIMU; AenaTtb BbIBOAb! U
MPOrHO3bl HAa OCHOBAaHMM MOyYeHHbIX Pe3yNbTaToB; COCTaBMNSATL FEHOTUMUYECKNE CXEMbI
CKpeLLMBaHNA Ans pasHbIX TUMOB HacreqoBaHUs NPU3HAKOB Y OPraHNM3MOB, COCTABMATb CXEMb
nepeHoca BeLLEeCTB 1 SHEPrMK B dKocucTemax (Leny NUTaHust, MULLEeBbIE CETU)

YMeHve ycTaHaBnmMBaTb B3aMMOCBSI3W MeXOy CTPOEHMEM U (OYHKLIMSIMU: OPraHoMOB, KIETOK pasHbIX
TKaHel, opraHaMm 1 CUCTEMaMM1 OPraHoB Y PacTEHWI, KMBOTHbLIX U YeroBeKa; Mexay atanamm
obMeHa BeLLeCTB; 3TanamMm KINeTOYHOrO LUMKIA U XKM3HEHHbIX LIMKITOB OPraHM3MOB; 3Tanamu amopuo-
HanbHOro pasBUTUS; FEHOTUMOM M (DEHOTUMOM, PEHOTUMOM U (pakTopamu cpeabl 0buUTaHus; npoLec-
camu 3BOJOLNM; ABWKYLLMMW CUIIaMU aHTPOToreHe3a; KOMMOHEHTaMM pasnnyHbIX 3KOCUCTEM U
NpUCnocoGreHnsIMK K HAM OpraHM3MOB

YMeHUe BbIAeNsATb CyLLECTBEHHbIE NPU3HAKW: CTPOEHMS BUPYCOB, KIETOK MPOKAPUOT U 3yKapuoT;
OOHOKMETOYHbIX M MHOTOKIMETOYHbIX OPraHM3MOoB, BUAOB, GMOreoLeHO30B, 3KOCUCTEM N Bruocdepsi;
CTPOEHMS OpraHOB Y CUCTEM OPraHOB PaCTEHWI, XMBOTHBIX, YENOBeKa; NPOLECCOB XMU3HeaesTeNb-
HOCTW, NPOTEKAIOLLNX B OpraHU3mMax pacTEHUN, XXUBOTHbLIX U YenoBeka; GUOonornyecknx NpoLEeccos:
obmeHa BewlecTB (MeTabonumam), MHopMauum 1 NpPeBpaLLeHns aHeprumn, GpoxxeHnsi, aBTOTPOGHOIO U
reTepoTpogHOro TUMOB NUTaHUs, POTOCMHTE3a N XEMOCKUHTE3a, MUTO3a, Men03a, raMeToreHesa,
ambpuroreHesa, NOCTAIMOPMOHANBHOTO Pa3BUTKS, PA3MHOXEHWS, UHOVBUAYANbHOMO pa3BUTKS
opraHusmMa (OHToreHesa), B3aMMOLENCTBUSA MEHOB, reTepo3unca; 4ENCTBMN NCKYCCTBEHHOIO 0TOopa,
CTabunM3npyoLLero, ABMXYLLEMO U pa3pblBaloOLLLErO ECTECTBEHHOIO OTOOPA; ansonaTpuYeckoro u
cMMNaTpMYecKkoro BUAoobpa3oBaHns; BIUSHUA OBUXKYLLMX CUIT 3BOMOLMN Ha reHodDoHA NoNynsaumuy;
NpPUCNocobneHHOCTN OPraHM3MOB K cpefe obuTaHusi, YepedoBaHUS HanpaBrneHuii SBOMIOLNK;
KpyroBopoTa BELLECTB 1 NOTOKA 3HEPTMN B SKOCMCTEMAX

C(*)OpMVIpOBaHHOCTb YMEHUA BblOenATb CyLLECTBEHHbIE NMPU3HAakKM BUPYCOB, KINEeTOK NPOKapnoT U 3y-
KapunoT, OAHOKNETOYHbIX N MHOIOKINEeTO4YHbIX OpraHn3mMoB, BN 0B, OroreoLieHO30B N 3KOCUCTEM; OCO-
OeHHOCTU npoueccos obMeHa BellecTB U npeBpaweHnsa 3Heprun B KneTke, (bOTOCI/IHTe3a, nnacrtunyec-
KOro n sHepreTn4eckoro obMeHa, XeMOCHHTEe3a, MUTO3a, Menoasa, onnogoTBOpeHnA, pa3BnTtna n
Pa3MHOXEeHUA, nHamsnayarnbHOIo pa3BnNTUA opraHnma (OHTOFeHe3a), 60pb6bl 3a CyLiecTtBoOBaHue,
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MpoBepsieMble TpeGoBaHUA K NPeAMETHbIM pe3ynkTaTaMm OCBOE€HUsSI OCHOBHOM
o6pa3soBaTefibHOM NporpaMMbl cpegHero oéuiero o6pasoBaHus

€CTECTBEHHOIO 0TOOpa, B1A006pa3oBaHuUs, NPUCNOCOGNEHHOCTM OpraHn3MOB K cpefe obuTaHus,
BITUSIHWSA KOMIMOHEHTOB 9KOCUCTEM, aHTPOMOreHHbIX U3MEHEHUIA B 3KOCUCTEMAX CBOEN MECTHOCTMH,
KpyroBopoTa BeLLEeCTB 1 NpeBpaLleHns aHeprum B Guocdepe

YMeHUe NCnonb30BaTh COOTBETCTBYIOLLME apryMeHTbI, GUONOrMYecKyto TEPMUHOMOMMIO U CUMBOMMKY
[N foKasaTenbCTBa POoACTBa OPraHNM3MOB PasHbIX CUCTEMAaTUYECKUX Py, B3aMMOCBA3N

8 OpraHvM3MOoB U Cpefbl 0BUTaHUSA; eQVHCTBA YeNoBEYECKUX pac; HeOBXoAMMOCTM 300pPOoBOro obpasa
XM3HW, COXpaHeHUa pasHOoBpasua BULOB Y IKOCMCTEM KaK YCIOBMUS COCYLLECTBOBAHMS NMPUPObI 1
yenoseyecTsa

YMeHune KPUTU4ECKN oLeHnBaTb Manopmau,mo Ouonorn4yeckoro coaepxaHua; nHTepnpetTnposaTb
3TNYECKMNE acneKkTbl COBpeMeHHbIX nccrneaoBaHuii B Guonorun, meguumuHe, BUoOTeXHoONornm;
paccmaTtpuBaTtb rnobanbHble 3KoNnornyeckue I'IpO6J'IeMbI COBPEMEHHOCTN, (bOpMVIpOBGTb no
OTHOLLUEHUKO K HUM CO6CTBeHHyIO nosnuyuio

NEPEYEHb ANNIEMEHTOB COOEPXAHUA, MPOBEPAEMbIX HA EI3 MO BUOJIOIMA

Kon lNMpoBepsieMbIN 3NeMeHT coaepKaHus
1 Buonorus kak Hayka. XXuBble cUCTEMbI U UX U3yYeHne

CoBpemeHHas Guonorusa — KOMNekcHas Hayka. buonoruyeckue Hayku 1 nsydaemble My npobneme.
dyHaameHTanbHbIe, NPUKNaaHbIE U MOUCKOBbLIE HAaYYHble UCCreaoBaHUst B Guonoruun. 3HavyeHve bruonorum B
1.1 dopmMMpoBaHUM COBPEMEHHOW €CTECTBEHHO-HAY4YHOW KapTuHbl Mupa. Npodeccum, cesasaHHble ¢ Gronornen.
3HayeHne 6UonorMn B NpakTUYECKON AeATENbHOCTM YernoBeka: MeauLMHe, CENbCKOM XO35AMCTBE, MPOMBILLITEHHOCTMH,
oxpaHe npupogasbl
>KuBble cucTemMbl kak npegmeT nsydeHus Gruonorun. CBOMCTBA XMBbIX CUCTEM: €0UMHCTBO XMMUYECKOr0 COCTaBa,
OVNCKPETHOCTb U LIENOCTHOCTb, CITOXHOCTb U YNOPSA04YEHHOCTb CTPYKTYPbI, OTKPBITOCTb, CaMOOpraHn3aLums,
CaMOBOCMNPOV3BEAEHMNE, PA3OPAKUMOCTb, MUBMEHUYMBOCTb, POCT 1 pa3BuTUE. YPOBHU OpraHn3aLMmn XnBbIX CUCTEM:
MOIEKYIISAPHbIN, KITETOYHbINA, TKAHEBLIN, OPraHU3MEHHbIN, MONYNALNOHHO-BUOOBOW, 3KOCUCTEMHBbIV
(6roreoueHoTU4eckmi), BuocdepHbin. Npouecckl, NpoMcxoasime B Xunbix cuctemax. OCHOBHbIE MPU3HAKM XXMBOTO.
YKnsHb Kak oopma CyLLeCTBOBaHMS MaTepum

MeTogbl 6Guonornyeckon Haykn. HabniogeHvne, nsmepeHue, aKCNnepuMeHT, cuctemaTnsaumsi, MetaaHanms. MNonatne o
3aBUCUMOM 1 HE3ABUCMMOM NepemeHHown. NnaHupoBaHue akcnepumMeHTa. [ocTaHoBKa 1 NpoBepka rmnoTes.

1.3 Hyneas runotesa. [oHsTME BbIOOPKN 1 €€ AOCTOBEPHOCTL. Pa3bpoc B Gronormdecknx gaHHblx. OueHka
OOCTOBEPHOCTM MOMYYEHHBIX Pe3ynbTaTtoB. [pUUnHbI NCKaXXEHWS pe3ynbTaToB aKkcnepumeHTa. MNoHaTue
CTaTUCTMYECKOro TecTa

2 KneTka kak buonorndeckas cuctema

KneTka — CTpyKTypHO-(pYHKLMOHaNbHasa eanH1La XnBoro. ictopust otTkpbiTus knetku. Padotol P. 'yka, A.
JleBeHryka. KnetouHast Teopus (T. LUBaHH, M. LUnengeH, P. Bupxo). OCHOBHbIE NOMOXEHNSI COBPEMEHHOW

2.1 KIEeTOYHOM TEOPUMN.
MeTogbl MONEKYNAPHOW U KINETOYHOW B1MONorMm: MMKPOCKONKs, Xpomartorpadus, anekTpodopes, MeToa MeYEHbIX
aTomoB, anddepeHumnanbHoe LeHTpUYrmpoBaHne, KynsTMBUPOBaHNE KITETOK

XumMunyeckun coctas KreTkn. Makpo-, MUKpO- 1 ynbTpaMrKpoanemMeHTel. Boga n eé ponb kak pactBoputens,
peareHTa, y4actue B CTPYKTYPUPOBAHWUM KNETKN, Tennoperynaumi. MmuHepanbHble BeLeCcTBa KIeTKU, 1xX
Buonornyeckas ponb. Pornb KaTMOHOB M aHMOHOB B KreTke. buonornueckne nonvmepsl. benkn. AMUHOKMCNOTHBIV
coctaB 6enkoB. CTpykTypbl 6enkoBon monekynbl. [lepBuyHas cTpykTypa 6enka, nentugHas cBasb. BropuyHas,
TpeTMYHas, YeTBepTUYHas CTpyKTypbl. [eHaTtypauund. Ceonctea 6enkoB. Knaccndukaumsa 6enkos. bronornyeckme
dyHKumm 6enkos. Yrnesoabl. MoHocaxapwabl, Aucaxapugbl, onurocaxapugbl 1 nonucaxapugbl. O6wwui nnax
CTPOEHUA N PU3MKO-XMMUYECKMEe CBONCTBA yrneBodoB. buonoruyeckue dyHKUuKM yrnesonos. Jinnuaebi.

2.2 TvgpodunbHo-rmapodobHbie ceoncTBa. Knaccudvkaumsa nunugos. Tpurnnuepuabl, dhocdonunmabl, BOCKY,
ctepovabl. Bronornyeckme dyHkuum nunugos. O6LWME CBOMCTBa BMONorMyecknx MeMobpaH — TEKy4YeCTb,
CMOCOBHOCTL K CaMO3aMblKaHWIO, NONMynpoHnLaemMocTb. HyknenHoBble kucnotsl. JHK n PHK. CtpoeHne
HYKMNenHoBbIX Kncnot. Hykneotuabl. MpuHumn komnnemeHtapHocTtu. MNMpasuno Yapradgpda. Ctpykrypa OHK —
OBoMnHas cnuparnb. MecTtoHaxoxaeHune n buonorudeckne gyHkummn OHK. Bugbl PHK. ®yHkummn PHK B knetke.
Ctpoenune monekynbl AT®. Makpoaprudeckue ceasu B monekyne AT®. Bronornyeckme dyHkumm ATO.
BoccTaHoBneHHble NepeHOCUMKM, nx pyHkuun B kneTtke. CekseHupoBaHune OHK. CtpyktypHasa 6uonorusi:
Broxmmuyeckune 1 uodunanyeckme nccreqoBaHNs cocTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl GUOMOnekyn

Twvnbl KNETOK: 3yKapuoTuyeckas n npokapuotnyeckas. CTpykTypHO-pyHKUMOHarbHbIe 06pa3oBaHns KNETKU.
CT1poeHure npokapuoTnyeckon knetkn. KnetouHas cteHka 6akrtepuii n apxen. OCobeHHOCTM CTPOEeHMS
reTepoTPOOHON N aBTOTPOHON NPOKAPUOTUYECKMX KIeToK. MecTo n ponb npokapuoT B buoueHo3ax. CTpoeHune 1
2.3 (YHKUMOHMPOBaHUE 3yKapnoTM4eckon KrneTku. MNnasmarmdeckas membpaHa (nnasmvanemma). CTpykTypa
nnasmaTnyeckon memopaHbl. TpaHCNoOPT BELLECTB Yepes Mra3mMaTnyecKyto MeMOpaHy: NaccuBHLIN (M dy3us,
obneryéHHasa anddyans), aKTMBHbIN (MEPBUYHBIA U BTOPUYHBIA aKTUBHbIA TpaHcnopT). MNonynpoHnLaeMocTb
mMemOpaHbl. PaboTa HaTpuii-kanueBoro Hacoca. QHAOLMTO3: MMHOUMUTO3, haroumTos. Ok3oumTo3. KnetodHas cTeHka.

1.2
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CTpykTypa 1 OyHKUMM KINETOYHOM CTEHKN pacTeHui, rpudos. Liutonnaama. Liutosons. Lintockenert. [emxeHne
uyutonnasmel. OpraHonabl knetkn. OgHomeMbpaHHble opraHouabl KNeTku: aHgonnasmarudeckas cetb (3MC),
annapat ['onb4XXun, NM30COMbI, UX CTPOeHNE U yHKUUK. B3ammoceasb ogHOMeMOpaHHbIX OpraHoOMO0B KINEeTKU.
CTpoeHue rpaHynsipHoro peTukynyma. CuHTe3 pactBopuMbIx 6enkoB. CMHTE3 KNneTouHbIX MembpaH. Mmagkun
(arpaHynsipHbIi) aHOoNNasmartuyecknin petukynymMm. CekpetopHasi pyHKums annapata Monbaxu. TpaHcnopT BeLecTB
B knetke. Bakyonu pactutensHbIx kneTok. KnetouHsiv cok. Typrop. [ornyaBTOHOMHbIE opraHouabl KNeTku:
MUTOXOHAPWUW, NnactTuabl. CTpoeHue 1 dyHKLUUU MUTOXOHOPUIA U NnacTug. NepBuyHbIe, BTOPUYHBLIE U CIOXHbIE
nnacTuabl POTOCUHTE3UPYIOLLMX SYKapMOT. XrnoponnacTbl, XpOMONMAacCTbl, NEVKONMacTbl BbICLLIMX PACTEHWUNA.
HemembpaHHble opraHonabl knetku CTpoeHne n yHKUUM HeMeMOpaHHbIX OpraHoOUA0B KNeTkM. PUGOCOMBI.
MukpodpmnameHTbl. MbilweyHble kneTkn. MukpoTpy6oukm. KnetouHbi ueHTp. CTpoeHne n ABUXKEHNE XKIYTUKOB 1
pecHuyek. MukpoTpybouku umTonnasmel. LieHTpronbs. Agpo. O6onoyka sapa, XpoMaTuH, kapyonnasma, SapbILLKy,
NX CTpoeHne 1 PyHKUMKN. AaepHbin 6enkoBbin MaTpukc. MpocTpaHCTBEHHOE pacnonoXeHne XpoOMOCOM B
nHTepasHoM sape. benku xpomaTuHa — rMcToHbl. KneToyHble BkItoveHUs. CpaBHUTENbHAsS XapakTepucTuka
KMEeToK 3yKapuoT (pacTUTENbHON, XXMBOTHOW, TPMOHON)

AccuMmnaLmsa n QUCCUMUNALNA — ABE CTOPOHbI MeTabonmama. Tunbl o6MeHa BelecTB: aBTOTPOMHbIN U
reTepoTpodHbIA. YyacTme kucnopoga B 06MeHHbIX npoLeccax. QHepreTmdeckoe obecneyeHne KneTku:
npespaweHme ATO B 06MeHHbIX npoleccax. PepMeHTaTUBHbIA XapakTep peakuuii KNeTodHoro metabonunsma.
depMeHTbI, UX CTPOEHUe, CBOMCTBA U MexaHu3m aencteus. KogepmeHTbl. OTnnymnsa pepMeHToB OT HEOPraHU4eCKMX
kaTanusaTtopoB. benku-akTmBaTopbl 1 6€NKN-UHMIMBUTOPBLI. 3aBUCUMOCTb CKOPOCTU (DEPMEHTATMBHbBIX peakumin oT
pasnuyHbIX pakTopoB. [epBUYHbIN CUHTE3 OpraHMYeckMX BewecTB B kneTke. PoTocuHTes. Ponb XroponnacTtos B
npotecce dotocnHTesa. CBeToBas 1 TeMHoBas dasbl. [poayKTMBHOCTL POTOCUHTE3A. BnNusaHmne pasnuyHbIx
aKTOpPOB Ha CKOpPOCTb hOTOCUHTE3A. 3HaYeHNe hbOoToCuHTE3a. XemMocuHTe3. PasHoobpasme opraHM3mMoB-
XEeMOCUHTETUKOB: HUTpudnuupyowme bakrepun, xenesobakrepun, cepobakrepum, BoAopoaHble baktepun.
3HayeHne xeMocuHTe3a. AHaspobHble opraHuambl. Buabl 6poxeHns. MNpogykTbl BpoXeHUs 1 nx ncnonb3oBaHne
yenoBekoM. AHa3pPOBHbIE MUKPOOPraHn3Mbl Kak 06bekTbl BruoTexHonorum n Bo3dyautenu 6onesHen. AspobHble
opraHusMbl. Tanbl 3HepreTuyeckoro obmeHa. MNoarotoBuTenkbHbIN atan. Mukonus — 6ecknucnopogHoe
pacLienneHue rmoko3sbl. bronornyeckoe okMcrneHne, Unu KNEToYHoe AbixaHue. Ponb MUTOXOHAPUIA B NpoLeccax
Buronoruyeckoro okucneHus. Liknuueckne peakuyun. OkucnmtenbHoe docopununposaHue. Npenmyliectsa
aspobHoro Nyt obmeHa BeLLecTB nepeq aHaspobHbIM. OPEKTUBHOCTL SHEPrETUYECKOrO 0OMeHa

Peakuun maTtpnyHoro cuHTesa. MNpuHUMN KOMNIEMEHTAPHOCTU B peakLmax MaTpUYHOro cuHTesa. Peanuvsauus
HacrenCcTBEHHON MHGopMaLmK. [eHeTn4ecknin kog, ero CBOMCTBA. TpaHCKpUnums — MaTpuyHbin cuHtes PHK.
MpUHLMMbI TPAHCKPUMNLIMW: KOMMIEMEHTAPHOCTb, aHTUMNapannenbHOCTb, aCUMMETPUYHOCTb. TpaHCcnaums 1 eé
aTanbl. Yyactume TpaHcnopTHbix PHK B GnocnHTese 6enka. Ycnosus 6uocuHtesa 6enka. KoguposaHne aMMHOKUCHIOT.
Ponb pubocom B 6rnocmHTese 6enka. OpraHmsaumsa reHoMa y npokapuoT 1 3ykapuoT. Perynaums akTMBHOCTU reHoB Y
npokapuoT. [MnoTtesa onepoHa (P. XKakob, XK. MaHo). Perynauusa obMeHHbIX NpoueccoB B KneTke. KneTouHbIn
romeocTas. Bupycbl — HekneTouHble hopMbl XKN3HM U 0BnuraTHble napasntbl. CTpoeHMe NPOCTbIX U CITOXKHbIX
BMPYCOB, PETPOBMPYCOB, bakTeprodaroB. BupycHile 3aboneBaHnsi YenoBeka, XXMBOTHbIX, pacTenHunn. CMA,
COVID-19, coumanbHble N MeQULMHCKME MPpobnembl

KneTtouHbIn umkn, ero nepmogbl n perynaums. MHtepdasa n mmtos. OcobeHHOCTM NMpoLEeccoB, NPOTEKAOLLNX B
nHTepdase. MNMogrotoBka KNeTKM K geneHunto. MNpecnHTeTnyecknin (MOCTMUTOTUYECKUIA), CUHTETUYECKNIA 1
NOCTCUMHTETUYECKUN (NPEMUTOTUYECKMIA) Neprogbl MHTepdasbl. MaTpmyHbii cuHTed [HK — pennukauus. MNMpuHUmnbI
pennukaumm OHK: koMnnemMeHTapHOCTb, MONMYKOHCEPBATUBHBIN CUHTE3, aHTUMNapannenbHocTb. MexaHnam
pennukaumm OHK. Xpomocombl. CTpoeHne xpoMocom. Tenomepsbl 1 Teniomepasa. XpOMOCOMHbLIN HAabop KNeTKn —
kapvoTtun. OunnongHeii 1 ranniongHbin Habopbl XpOMOCOM. [OMOMOrMYHbLIE XPOMOCOMBI. [10NOBbIE XPOMOCOMBI.
HeneHve knetkn — mntos. Ctagmm MmMTo3a 1 NPOUCXOASLLNE B HUX Npouecchl. Tunbl Muto3a. KapnokuHes

N UNTOKMHe3. bruonoruyeckoe 3HadeHe muTosa. Perynauma Mmutotnyeckoro umkna knetku. lNporpammupyemas
kneToyHas rmbenb — anonTo3. yHKLMOHanbHasi reHOMMKa

OpraHuam kak uornorudeckasi cuctema

OpLHOKNETOYHbIE, KONMOHMAITbHbIE, MHOTOKITETOYHbIE OPraHN3Mbl U MHOFOTKaHEBbIE OpraHn3mMbl. Popmbl
pa3MHOXEHMS OpraHM3MoB: 6ecnornoe (BKMNoYas BEretatMBHOE) M NornoBoe. Buabl 6ecnonoro pasMHoXXeHus:
NoYKOBaHWe, cnopynsauns, oparmeHTauus, KNnoHposaHue. [onoBoe pasmHoxeHue. [onoBkbie KNeTKW, UM rameThbl.
Mewno3s. Ctaguu menosa. lNoeeaeHne xpomocom B Mero3se. KpoccuHroBep. buonornyeckuin cmbicn menosa

1 NONoBoro npouecca. Menos n ero MecTo B XKU3HEHHOM LIMKINEe opraHu3moB. [peasapogbieBoe pa3suTue.
ameToreHes y )MBOTHbIX. [onoBbie xenesbl. O6paszoBaHMe 1 pa3BUTUE MOMOBLIX KNETOK. CnepmaToreHes v
ooreHe3. CTpoeHue nonoBbIX KneTok. OnnogoTBopeHne n aMOproHarnbHOe pasBUTHE XXMUBOTHbLIX. CNocobbl
ONIOAO0TBOPEHNS: HAPY)XXHOE, BHYTPeHHee. [NapTeHoreHes. HauBmayanbHoe pa3BuTUE OpraHM3moB (OHTOreHes).
Cragum ambpuroreHesa XMBOTHbIX (Ha npumepe narywku). Jpobnenne. Tunel opobnenns. OcobeHHoCTn apobneHns
MriekonuTarLwmnx. 3apogbieBble NUCTKKU (racTpynauus). 3aknagka opraHoB M TKAHEN U3 3apOAbILLEBbLIX TUCTKOB.
B3anvMHoe BnusiHMe YacTen pa3BMBatoLLErocs 3apoabia (3mMbproHanbHasa MHAYKUus). 3aknagka nraHa CTpoeHus
XXMBOTHOIO KaK pe3ynbTaT Mepapxnuyecknx B3anmogencTeun reHoB. BrnivsHmve Ha ambproHanbHoe pa3suTne
pasnu4yHbIX (hakTopoB OKpyXatoLlen cpeabl. POCT 1 pa3sutre XMBOTHbIX. MocTaMOpuroHanbHbii nepuog. lMNpsmoe n
Henpsimoe passutue. Passntue ¢ metamopdo3oM y 6eCNO3BOHOYHBIX Y MO3BOHOYHbIX XXUBOTHLIX. Bronornyeckoe
3Ha4YeHne NPSIMOro U HEMPSAMOIO Pa3BUTUS, UX pacrnpocTpaHeHne B Npvpode. Tunbl pocTa XMBOTHBIX. PakTopbl
PErynsiLmmn pocTa XUBOTHbIX 1 YernoBeka. CTagum nocTaMOpPUOHAIbLHOIO pPa3BUTUS Y XKMBOTHBIX M YefoBeka.
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Mepuogbl oHTOreHesa Yenoseka. PasmHoxeHne u pa3sutne pacteHun. Flametout n cnopocut. Merios B
XU3HEHHOM LMKNe pacTeHuin. O6pa3oBaHue cnop B npoLecce Mero3a. lametoreHes y pacteHuin. OnnogoTBopeHne
N pa3BUTUE PACTUTENbHBLIX OPraHn3MoB. [1BOMHOE ONfogoTBOPEHUE Y LIBETKOBLIX pacTeHuin. O6pasoBaHuve u
pa3BuTME cemeHn. MexaHn3ambl perynsiumMm oHToreHe3a y pacTeHUN 1 KUBOTHbIX

MCTOpVIFl CTaHOBIMEHUA U Pa3BUTUA TEHETUKU KaK HayKWU. OcCHOBHbIe reHeTu4Yeckne NoHATUS 1 cumBorbl. Fomo-
JTOrnM4Hbl€ XPOMOCOMbI, arnneribHble reHbl, anbrepHaTtBHbIEe NMPU3HaKW, OOMWHAHTHbIN 1 peLl,eCCI/IBHbM NPU3HaK,
roMmo3unroTa, reteposurora, 4Ynmcrtasa JIMHUA, FI/I6pI/1,EI,bI, reHoTun, d)eHOTl/II'I. OCHOBHble METOAbLI FEHETUKM:
FMGDMAOHOFMHGCKMﬁ, LMTONOrM4YeCKui, MOJ'IeKyJ'IFlpHO-FeHeTI/ILIeCKI/IIZ

MoHornbpugHoe ckpelymBaHue. MepBbii 3akoH MeHaens — 3akoH eanHoobpasus rmbpraoB NEPBOro NOKOMEHUS.
MpaBuno gomuHMpoBaHus. Btopoi 3akoH MeHaenst — 3akoH pacLuenneHms npusHakos. LinTonornyeckue oCHOBbI
MOHOIrMOPUAHOrO CKpeLumBaHus. MMnoTesa YNCTOTLI raMeT. AHanuanpytoLlee ckpelmBaHue. NpomexXyTovHbIN Xa-
pakTep HacrnegoBaHus. PaclyenneHme npu3HakoB Npy HEMOMHOM AOMWHMPOBaHUW. OUrndpugHoe cKkpeLLmBaHue.
TpeTuin 3akoH MeHngenst — 3akoH HeE3aBUCUMOIO HacrneqoBaHUs NpuaHakoB. Lintonorndeckue ocHoBbI 4UrnbpuaHoro
ckpelmBaHus. CuenneHHoe HacnegoeaHve npuaHakoB. Pabotsl T. MopraHa. CuenneHHoe HacnenoBaHue reHos,
HapyLLUeHWe CLENNeHns Mexay reHamu. XpoMOCOMHasi Teopusi HacneacTBEHHOCTU. [eHeTrKa nona. XpoOMOCOMHBbIN
MexaHu3Mm onpeaeneHus nona. AyToCoMbl Y MOMOBbIE XPOMOCOMbI. [OMOramMeTHbIN U reTeporaMeTHbI Nos.
[eHeTMYeckasa CTPyKTypa NOMOBbIX XPOMOCOM. HacnegoBaHue npusHakoBs, CUEMNNEHHbIX C NonoM. MeHoTUn Kak
uenocTtHasa cuctema. lNnenoTponnst — MHOXeCTBEHHOE AeNcTBME reHa. MHOXECTBEHHbIN annenuam.
Bsaumopgencrtane HeannenbHbIX reHOB. KoMmnnemeHTapHoCTb. Anuctas. MNonumepus

BsanmopgencTsme reHoTUna u cpedbl Npyu hopMmmpoBaHum reHotuna. MIsmeH4nBoCcTb Npu3Hakos. KayecTBeHHble u
KONMM4eCTBEHHbIE NPU3Hakn. Buabl UameHYMBOCTU: HEHacneacTBeHHas 1 HacneacTBeHHas. MogudmkaumnoHHas
n3MeH4MBoCTb. Ponb cpegbl B popMmMpoBaHnM MOgnrKaLnoHHON U3MeHYNBOCTU. Hopma peakummn npusHaka.
BapuauuoHHbIv pag v BaprauunoHHas kpusas (B. MoraHHceH). CeoncTBa MoanduKaunoHHON N3MEHYMBOCTM.
leHoTUNMYeckasa n3aMeH4YMBOCTb. CBOMCTBA rEeHOTUMMYECKON U3MEHYMBOCTU. Buabl reHOTUNMYeCcKkon N3MEeHYMBOCTI:
KOMOBUHaTMBHas1, MyTauuoHHasi. KombuHatueHas nameH4YnBocTb. Menos 1 nonoBor npoLecc — OCHOBa
KOMOMHaTMBHON N3MEHYMBOCTU. Ponb KOMOMHATMBHON M3MEHYMBOCTY B CO3A4aHUN FrEHETUYECKOro pasHoobpasuns B
npegenax ogHoro syga. MyTtaumoHHasa nsmMmeH4YMBoCTb. Buabl MyTauui: reHHble, XpOMOCOMHbIE, FTEHOMHbIE.
CnoHTaHHbIE N MHOYLMPOBAHHbIE MyTauuW. SaepHble u uMTonnasMarmyeckme mytauun. ComaTnyeckme 1 nonosble
MyTaumn. MNpruYmMHBI BO3HMKHOBEHMSA MyTaumin. MyTareHbl 1 ux BNUSHWE Ha opraHn3Mbl. 3aKOHOMEPHOCTU
MyTaLMOHHOrO npouecca. 3akoH roMONTIOrMYEeCKMX PsiAoB B HAcneacTBeHHoW namen4dmsoctu (H.W. BaBunos).
BHesaepHas nsmMeH4YBOCTb U HACNeaCTBEHHOCTb

Kapuotun yenoeeka. MexagyHapogHasi nporpaMmmMa 1UccrenoBaHusi reHoma venoBeka. Metofbl U3y4eHUsi reHeTuKn
YenoBeka: reHeanornyecknn, GrMsHeLoBbIN, LIUTOrEHETUYECKUIA, NOMYNALMOHHO-CTAaTUCTUYECKUA, MONEKYNSAPHO-
reHeTuyeckun. CoBpemMeHHoe onpeaeneHne reHoTuna: NoriHoreHOMHOe CeKBEHMPOBaHWE, reHOTUMNUPOBaHKE, B TOM
yucne ¢ nomoubto MNLP-aHanu3a. HacneacteeHHble 3aboneBaHnst YenoBeka. [eHHble U XpPOMOCOMHbIe 60resHn
yenoseka. bonesHn ¢ HacneacTBeHHOM NPEAPACMNONOXEHHOCTbI0. 3HaYeHne MeQULIMHCKON rEeHETUKUN B
npenoTBpaLleHnn 1 NeYeHnn reHeTu4ecknx 3abonesaHnii Yenoseka. CTBONOBbIE KNETKU

[omecTtrkauunsa n cenekumsi. 3apoxaeHue cenekummn n gomectukauun. Yuenme H.A. BaBunosa o ueHTpax
NPOUNCXOXOEHUSA N MHOrO06pa3ns KynbTYpPHbIX pacTeHUA. Ponb cenekumm B co3gaHnn COpTOB pacTeEHUIA U NOPOL
XMNBOTHbIX. COpT, Nnopoaa, WTaMM. 3akoH roMONOrM4eckmx psifoB B HacneacTBeHHOM nameH4msocty H.A. BaBnnosa,
€ro 3HaueHue Ons cenekumMoHHom paboTbl. MeToabl cenekunoHHon paboTtbl. ICKyCCTBEHHLIN OTOOP: MaCCOBbIV U
nHAMBUAYanbHbIN. OTanbl KOMOGMHaUMOHHOW cenekumn. VicnbitaHne nponssoguTenen no nortomctay. OT6op no
FEHOTMMY C MOMOLLbIO OLEHKN (DEHOTUMNA NOTOMCTBA U OTOOP NO reHoTUMNy ¢ NomMoLlbto aHanmsa OHK.
VICKyCCTBEHHbIN MyTareHe3 Kak MeTo CenekunoHHon paboTbl. PagnaumoHHbIN 1 XUMUYECKUIN MyTareHes Kak
WCTOYHMK MyTaUWi Y KyNbTypHbIX (pOpM opraHM3mMoB. cnonb3oBaHe reHOMHOro pegakTMpoBaHns U METOA0B
pekombuHaHTHbIX AHK ons nonyyeHums ncxogHoro matepuana gnsi cenekumu. NonyyeHne nonvnnongos.
BHyTpuBMaoBas rubpuansauus. brnvskopoacTeseHHOE CKpelumBaHme, unn nHopuaunHr. HepogcreeHHoe
CKpeLymBaHue, unv aytopuauHr. [eteposunc v ero npuyrHel. Micnonb3oBaHue reteposmca B cenekumm. OtganéHHas
rmbpuansaums. NpeogoneHne 6ecnnoamsi MeXBUOOBbLIX TMOpMAOB. [JOCTMKEHMS CeNneKunn pacTEHUIN U XKUBOTHbIX

OO6bekTbIl, MCNOMb3yeMble B OMOTEXHONMOIMN, — KIETOYHbIE U TKAHEBbLIE KyNbTYPbl, MMKPOOPraHU3Mbl, UX
xapakrtepucTuka. TpaguumoHHasa GuotexHonorus: xneboneyeHme, NonyyeHme KUCIOMOIOYHbIX MPOAYKTOB,
BuHogenuve. Mukpoburonornyeckun cuHTes. OOGbekTbl MMKPOBUONOrniyeckmx TexHonorun. NponseoacTteo Gernka,
AMUWHOKUCIIOT U BUTAMUHOB. VICKyCCTBEHHOE OMfogoTBOPEHNE. PEKOHCTPYKUUS SNLEKITETOK U KITOHUPOBaHWE
XMBOTHbIX. MeToq TpaHcnnaHTaumm sgep KrneTok.

XpOMOCOMHasi U reHHast MHXeHepWsi. VICKyCCTBEHHBI CUHTE3 reHa U KOHCTPyupoBaHue pekoMounHaHTHbIx OHK.
[ocTumkeHnss n nepcrnekTnBbl XPOMOCOMHOWM 1 FEHHOW NHXeHepun. MeanumnHckne bmuotexHonornn. Mcnonb3oBaHne
CTBOJIOBbIX KITETOK

Cucrema un MHOFOO6pa3VIe opraHn4eckoro mmpa

Buonornyeckoe pa3H006pa3Me OpraHn3mMoB. COBpeMeHHaFI cucrtemMma opraHmn4eckoro mmpa. an/IHLl,I/II'IbI
Knaccmbm(au,wm OpraHn3mMoB. OcCHOBHbLIE cMCTEMATUYECKME rpynnbl OpraHN3MoB. OcobeHHoCTH CTpOEHNA N
Xn3HeaeAaTernbHOCTU OAHOKINETOYHbIX OpraHU3MOB. BaKTepVII/I, apxeun, OOHOKIETO4YHbIE Fpl/l6bl, OOHOKIEeTO4HbIEe
BOOOPOCH, Apyrne nNnpoTUCTbI. KonoHnanbHble OpraHmn3mbl. [BmxeHne OQHOKNETOUHbIX OpraHn3moB: amébovnaHoe,
XryTUKOBOE, peCHU4YHOe. 3awmTa Y OOHOKINETOYHbIX OpraHM3MoB. Pa3ﬂ,pa)KVIMOCTb Y OOHOKNETOYHbIX OpraHM3mMoB.
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Takcucsl

MHOrokneTo4Hble pacTteHuns. B3anmocBAa3b YacTen MHOMOKNETOYHOMO opraHmama. TkaHwn, opraHbl N CUCTEMbI OpraHoB
MHOTIOKINETOYHOro opraHn3ma. OpFaHVI3M Kak eauHoe uenoe. TKaHu paCTean7|. Tunbl pacTuTenbHbIX TKaHeWn:
o6pasoBaTeanaﬂ, NOKPOBHaA, npoBoAdiulad, OCHOBHaA, MEXaHN4YeCKad. OcobeHHoCcTH CTpOEHNA, (byHKLLI/Iﬁ n
pacnonoxeHua TKaHen B opraHax paCTeHMVI

BeretaTuBHble U reHepaTUBHbIE OpraHbl pacTeHUn. PYHKLUM OpraHoB U cucTeM opraHoB. Kapkac pacTteHui.
[BWKeHNe MHOTOKNETOYHbIX pacTeHUI: TPONU3Mbl U HacTuK. lNornoweHne Bogbl, Yriekncnoro rada u MMHeparbHbIX
BelecTB pacTeHnsamu. [bixaHue pacteHuin. Anddysms ra3oB Yepes NoBEPXHOCTb KNeTKU. TpaHCNOPTHbIE CUCTEMBI
pacTteHuin. BolgeneHune y pacteHui. 3almuta y MHOroKneTodHbIX pacteHuin. KyTtukyna. Cpegctea naccuBHoOM U
XUMMUYECKOMN 3almTbl. PUTOHLMALIL. PasgpaXxnmocTb 1 perynaums y opraHnaMoB. PasapaxXumocTb U perynauus y
MHOFOKMNETOYHbIX pacTeHun. POCToBLIE BeLLecTBa U UX 3HaYeHue

MHOrokneTouHble XXMBOTHbIE. B3anMOCBA3b YacTe MHOIOKITETOYHOro opraHmsma. TkaHwn, opraHbl U CUCTEMbI
OpraHoB MHOIOKIETOYHOro opraHM3ma. OpFaHMSM Kak eauHoe uernoe. NlomeocTtas. TkaHu XXMBOTHbLIX U YernoBeka.
Twunbl XXMBOTHbLIX TKAHEW: anNUTeNuanbHas, coegMHUTENbHadA, MblLLeYHas, HepBHasda. OcobeHHocTH CTpOEHUA,
q.)yHKLI,MVI N pacnornoXxeHua TKaHewn B opraHax >XMBOTHbIX U 4YenoBeKa

OpraHbl 1 CUCTEMbI OPraHOB XXMBOTHbLIX. PYHKLUM OpraHoB K cucTem opraHoB. Onopa Tena opraHnamoB. CkeneTbl
OOHOKMETOYHBIX N MHOTOKIETOUHbLIX KUBOTHbIX. Hapy>XHbIN 1 BHYTpeHHWIA ckeneT. CTpoeHne 1 TUMbl COeaANHEHNS
KOCTEMN.
[BMKEHNE MHOFOKNETOYHbIX XMBOTHbIX. [UTaHNe XXMBOTHLIX. [MTaHNe NO3BOHOYHbIX XXMBOTHLIX. [bixaHue
XMBOTHbIX. KoxkHoe abixaHue. XXabepHoe 1 nérovyHoe gbixaHue. [bixaHne no3BOHOYHbIX XKMBOTHBLIX. OBOSOLMOHHOE
YCIOXHEHME CTPOEHUs NETKMX NO3BOHOYHbIX XMUBOTHbIX. [blxaTensHas cuctema vyenoseka. MexaHuam BEHTUNSLMM
NErknx y NTuL, n MnekonuTawLwmx. TpaHCnopT BELLECTB Y OpPraHn3MOoB. TpaHCMOPT BELLECTB Y KUBOTHbIX.
KposeHocHas cuctema u eé opraHbl. KpoBeHOCHas cuctema NO3BOHOYHBIX XXMBOTHBIX. Kpyrn kpoBoobpalleHus.
4.6 OBOMIOLMOHHbBIE YCITOXXHEHUSA CTPOEHUSA KPOBEHOCHOM CUCTEMbI MO3BOHOYHBIX XUBOTHbLIX. BblgeneHue y
opraHuamoB. BblaeneHune y xxnBoTHbIX. CokpatutenbHble Bakyonu. OpraHbl BolgeneHus. Cesisb NonocTy Tena c
KPOBEHOCHOW 1 BblAeNUTEeNbHOM cucteMamu. BoigeneHme y No3BOHOYHbIX KMBOTHbLIX. 3aLluTa Y MHOFOKIETOUHbIX
)KMBOTHBbIX. [OKPOBLI 1 MX NPOM3BOAHbIE. PasapaxMMocTb 1 perynsums y opraHuamoB. PasgpaXknmocTtb y
O HOKIETOYHbIX OpraHn3moB. Takcucbl. Pa3apaXnmocTb 1 perynsaums y MHOrOKNeTOUHbIX pacTeHun. PoctoBble
BeLlecTBa U UX 3HadeHue. HepBHas cuctema u pedriekTopHas perynsums y MHOrOKNeTOUHbIX XXMBOTHbIX. HepBHas
cuctema n eé otaenbl. OBOMOLMOHHOE YCIOXHEHNE CTPOEHNST HEPBHOW CUCTEMBI Y XXMBOTHbIX. PaspaboTka
anropuTMoB 1 nporpamm ans acpdekTneHon yHKLUNOHANBHON aHHOTaLUM reHOMOB, TPAHCKPMNTOMOB, MPOTEOMOB,
MeTabonomMoB MUKPOOPraHU3MOB, PACTEHUN, XKUBOTHLIX U YenoBeka

5  OpraHuam Yenoseka 1 ero 30opoBbLe

OpraHbl 1 cuctemMbl opraHoB Yenoseka. OTaernbl FONOBHOMO Mo3ra MO3BOHOYHbIX XXMBOTHBIX. Pedbnekc un
pednekTopHas ayra. besycnoBHble 1 yCcrnoBHble pedinekcbl. [ymopanbHas perynaumsa n sHOOKpUHHasa cuctema

5.1 >XMBOTHbIX K YeroBeka. XKenesbl SHOAOKPUHHOM CUCTEMBI U X TOPMOHbI. [JeNcTBne ropMoHOB. B3anmocssiab HepBHOM
N SHOOKPUHHOM cucTem. notanamo-rmnodusapHasa cuctema. Pedonekc n peconektopHas gyra. besycnoBHble n
YCINOBHblE pedoneKchl

3awmra opraHmama ot 6onesHen. MiMMyHHas cnctema yenoseka. KrneTouHbIi U ryMmoparnbHbIi UMMYHUTET.
BpoxxaEHHbIN, NPUOBPETEHHDBIN CneundUyYecknin UMMYHUTET. Teopus KnoHarnbHO-CENEKTUBHOIO UMMYHUTETA

4.2

4.3

4.5

5.2 .
(M.3pnux, ®.M.BepHert, C.ToHeraea). BocnanurenbHble OTBETbI OpraHn3mMoB. Ponb BpOXXOEHHOIO MMMYHUTETA B
pa3BUTMN CUCTEMHBIX 3aboneBaHun
53 KpoBeHocHas cuctema u eé opraHbl. CepaLle, KpOBEHOCHbBIE COCYAbl U KpoBb. Kpyrn kpoBoobpaleHus. Pabota
"~ cepaua m eé perynaums
54 ObixaHune yenoseka. Juddy3na rasoB Yepes NOBEPXHOCTb KNeTku. [bixatenbHas cuctema yenoseka. JbixatensHas
"7 noBepxHOCTb. Perynsaums abixaHus. OpixatenbHble 06bEMBI
55 MuweBapuTenebHas cuctema yenoseka. OTaensl NyLEeBapUTENbHOro TpakTa. lNyweBapuTenbHbie Xenesbl.
"~ BHyTpMNonocTHoe 1 BHyTPUKIIETOYHOE MULLIEBAPEHNE
56 MokpoBbl 1 ux NnpouaBogHble. Opranbl BeigeneHus. MNMoyvkn. CTpoeHne n pyHKUMoHMpoBaHe HedopoHa. PunbTpauus,

ceKkpeLms n obpaTHoe BcacbiBaHWE Kak MEXaHN3Mbl paboThbl opraHoB BbigeneHus. Obpa3oBaHve MoYM y YenoBeka
5.7 [BwxeHue yenoBeka: MbileyHas cuctema. CkeneTHble Mbilubl U NX pabota. CTpoeHne 1 TUMbl COEANHEHUST KOCTEN
6 Teopus aontouun. Passntre x13Hn Ha 3emne

OBontounoHHas Teopus Y. [lapsuHa. [peanockinkn BO3HUKHOBEHMS AapBUHM3Ma. XKN3Hb U HayYHast 0eATENbHOCTb
Y. JapsuHa. [BnxKyLine cunbl 3Boniouumn BugoB no Y. [JapBuHy (BbICOKaA MHTEHCUBHOCTb Pa3MHOXEHMS
OpraHn3moB, HacneacTBEHHas N3MEHYMBOCTb, 6opbba 3a CyLLecTBOBaHME, ECTECTBEHHbIA U UCKYCCTBEHHBIN OTOOP).
Odopmnenne cuHTeTnyeckon Teopun aponoumm (CTI). HenTpanbHas Teopusi agontoumm. CoBpeMeHHas
3BOMNIOLMOHHAs Gronorus. 3HadeHne 3BOMIOLNOHHON TeOpMU B (POPMUPOBAHUN ECTECTBEHHO-HAYYHOW KapTWHBbI
Mupa
Monynsaums Kak anemeHTapHas eanHuua asoniounn. CoBpeMeHHbIE METOAbI OLIEHKM FEHETUYECKOTO pa3Hoobpasus u
6.2 CTpyKTypbl nonynsauun. MiameHeHne reHopoHAa Nonynsunm Kak arieMeHTapHoe 3BOSIOLMOHHOE siBNeHne. 3akoH
reHeTm4eckoro pasHoBecusi k. Xapau, B. BanHbepra. OnemeHTapHble hakTophbl (4BWKYLLNE CUIbl) SBOMHOLMN.

6.1
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MyTaumoHHkIN npouecc. KombuHaTnBHast KAMeHYMBOCTbL. [peid reHoB — cry4vaiHble HeHaNpPaBneHHbIE N3MEHEHMS
yacToT annernen B nonynauusax. Acpdekt ocHoBatens. Murpauun. N3onsums nonynauuin: reorpacgpuyeckas
(npocTpaHcTBEHHas1), bnonornyeckas (penpoaykTneHas). ECTecTBEHHbIN 0TOOP — HanpaensoLWuUiA hakTop
aBonouun. Popmbl eCTECTBEHHOIO 0TOOpPA: ABWKYLLMIA, CTaOUITU3NPYIOLLNIA, pa3pbiBaloLLMA (GU3PYNTUBHbIN).
Monoson ot6op. MprucnocobneHHOCTbL OpraHM3MOB Kak pesyrkTaT MUKPO3BOMoL MK, Bo3HNKHOBEHME
npucnocobneHnn y opraHnamoB. ApoMopdo3sbl 1 nanoagantaumn. MNpumepbl NpMcnocobrneHnin y opraHn3moB.
OTHOCUTENBHOCTbL NPUCMOCOBNEHHOCTN OpraHM3moB. Bua, ero kputepun n cTpyktypa. BugoobpasoBaHue kak
pe3ynbsraT MUKpo3BonoLun. N3onsauus — KnoydeBon dhakTop BugoodpasoBaHus. MyTu n cnocobbl BUaoobpasoBaHus:
annonarpuyeckoe (reorpacuyeckoe), cuMmnarpudeckoe (3Konornyeckoe), «KMrHoBeHHoe» (nonunnonansaums,
rmbépuamnsaums). AnntenbHOCTbL 3BOMIOLMOHHbIX NpoueccoB. MexaHnamMbl hopMnpoBaHus G1onornyeckoro
pa3Hoobpasunsi. Porb 3BONIOLMOHHOM OB1onorMm B pa3paboTke HayYHbIX METOLOB COXpaHeHMs BropasHoobpasusi.
MWKpO3BONIOLMSA 1 KOIBOSOLIMS NapasnToB 1 UX Xxo3sieB. MexaHnamMbl hOpMUPOBaHUSA YCTONYMBOCTU K
aHTUBMoTMKaM 1 cnocobbl 6OpbObI C HEN

MeTogbl n3yveHus MakpoasonoLun. [NaneoHTonornyeckne MetTogbl nsyveHus asontounn. NepexoaHelie opmbl 1
dounoreHeTU4eCckMe paabl opraHn3moB. bruoreorpagudeckne MetTogbl n3yveHus apontoumnm. CpaBHeHne nopsbl 1
hayHbl MaTepPUKOB M OCTPOBOB. buoreorpadguyeckme obnact 3emnu. Buabl-aHOEMUKN U PENUKTDI.
Ombpuonornyeckme u cpaBHUTENBHO-MOPdONOrMYeckne MeToabl N3y4eHns IBONIOLMUN. [eHeTu4eckne MexaHnsmbl
3BOMOLNN OHTOreHe3a U NOSIBNEHNS 3BOMIOLMOHHBIX HOBLLECTB. [OMOMOrMyHbIE U aHaNOrMYHbIE OpPraHsbl.
PyoumeHTapHble opraHbl 1 aTaBuamMbl. MonekynsipHo-reHeTu4eckmne, buoxmMmmyeckme n matemaTmyeckme MeTobl
n3y4deHus aBonoLmmn. lomonoruyHele reHbl. CoBpeMEHHbIE METOAbI MOCTPOEHNSA (PUNOreHeTUYECKNX OEPEBLEB.
XPOMOCOMHbIE MyTaLuKn 1 3Bontoumnsa reHomos. O6LLMe 3akOHOMEPHOCTU (NpaBuna) agontoumn. HeobpatnmocTb
aponoumn. AgantmBHas pagmaums. HepaBHOMEPHOCTb TEMMOB 3BOMOLNN

Hay4Hble rmnoTesbl NPOUCXOXOEHNS Xn3HN Ha 3emne. AbuoreHes 1 naHcnepmus. [loHayyHble npegcTaBneHns o
3apPOXKAEHNMN XN3HN (KpeaunoHM3Mm). [MnoTesa NOCTOSIHHOTO CaMO3apOXAEHUS XXU3HN 1 €€ ONPOBEPXKEHME OMNbITaMu
®. Peawn, J1. CnannaHuanu, J1. Macrtepa. MNponcxoxaeHne xunsHu n actpodbumonorna. OCHOBHbIE 3Tanbl
HeopraHu4yeckomn apontoumun. lNnaHeTapHasa (reonormudeckasi) apontoums. Xmmmuieckas aponoumns. AGUOreHHbIn
CMHTE3 opraHMyeckmx BelecTB u3 HeopraHudeckux. OnbiT C. Munnepa v I. KOpu. O6pasoBaHne nonnuMepoB 13
MoHomepoB. KoauepsatHas runotesa A./. OnapuHa, runortesa nepsuyHoro 6ynboHa k. XongenHa, reHeTuyeckasi
runotesa . Ménnepa. Pnboaumei (T. Yek) 1 runotesa «mupa PHK» Y. Tmnbepta. ®opmupoBaHme membpaH u
BO3HMKHOBEHME NPOTOKNETKN. cTopnsa 3emnn n metoapl €€ nsyyeHus. Mickonaemble opraHnyYeckne ocTaTku.
[eoxpoHonorus n eé metoabl. OTHOCUTENBHAsA 1 abcontoTHasi reoxpoHonorus. [eoxpoHonornyeckas LwKana: 30Hbl,
3pbl, Nepnoabl, aNoxu. HavaneHble aTanbl opraHu4eckon apontouun. NosieneHne 1 3BonoLUMS NepBbIX KIETOK.
Oeontouns metabonunama. BosHMKHOBEHME NepBbIX akocucTeM. COBpEMEHHbIE MUKPOBOHbIE BMONMEHKN KaK aHanor
nepBbix Ha 3emne coobLuecTB. CTpomaTonuTbl. [pokapmnoTbl 1 aykapuoThl. [1poncxoxgeHme sykapmot
(cumbBuroreHes). IBOMOLMOHHOE NPOUNCXOXOEHNE BUPYCOB. [1pONCXOXAEHNE MHOTMOKNETOUYHbLIX OPraHM3MOB.
B0O3HMKHOBEHWE OCHOBHbIX MPYMM MHOFOKNETOYHbIX OpraHn3MoB. OCHOBHbIE 3Tanbl 3BOMOLUN BbICLLUUX PACTEHWN.
OcHoBHble apomopd03bl pacTeHuA. Bbixog pacTeHni Ha cyLy. NosiBreHrne cnopoBbIX PacTEHUN U 3aBOEBAHME UMM
cywmn. CemeHHble pacteHus. MNMponcxoxaeHne LBETKOBbIX pacTeHnin. OCHOBHbIE aTarbl 3BOMOLUN XMBOTHOIO MUpa.
OcHoBHble apomopd03bl XUBOTHbIX. BeHackasa dayHa. KemOpuiickuin B3pbiB — NOSIBNEHNE COBPEMEHHbIX TUMOB.
MepBble xopaoBbIie XMBOTHbIE. KM3Hb B BOAE. DBOMOLMSA NO3BOHOYHbIX. MMpoucxoxaeHne ammduin n penTunmi.
MpouncxoxaeHne mnekonuTarowmx 1 ntud,. MNMpuHumun Knoyesoro apomopdosa. OcBoeHne 6eCno3BOHOYHBIMA U
NMO3BOHOYHbIMU XXUBOTHBIMK CyLLKN. Pa3Butme xXnsHu Ha 3emre no spam 1 neprmogam: apxen, NpoTepo3omn, naneo3on,
Me30301, KanHo3oi. O0Lan xapakTepucTuka Knmvara 1 reofiormyeckux npoueccos. [losiBneHne n pacupet
XapaKkTepHbIX OpraHnM3MoB. Yrneobpa3oBaHMe: ero yCrioBus 1 BIUsIHWE Ha ra3oBbIv cocTaB atmocdepbl. MaccoBbie
BbIMUPAHUS — 3KOMOTMYECKME KPM3NChI NPOLLITOro. [prUynHbl N CNEACTBUS MacCoBbIX BbiIMUpaHun. CoOBpEMEHHbIN
9KOMNOrNYECKUIN KPM3UC, ero 0CoObEHHOCTH

Pasgenbl n 3agayun antpononorun. Metogpbl aHTpononorui. CTaHOBNEeHNe NpencTaBneHnii O MPOUCXOXAEHNN
yenoseka. CoBpeMeHHble Hay4Hble Teopun. CxodCcTBO YenoBeka C XMBOTHbIMU. CnctemaTnyeckoe NonoXxeHve
yenoseka. CBMAETENbCTBA CXOACTBA YENOBEKA C XXUBOTHLIMU: CPaBHUTENbHO-MOpdorornyeckme,
ambpuonoruyeckue, dusnornoro-bnoxmmmyeckmne, noeegeH4eckne. OTnNUNS YenoBeka oT KUBOTHbIX.
[NpamMoxoxgeHne 1 KOMMMEeKC CBsA3aHHbIX C HAM NpU3HaKkoB. Pa3Butne ronoBHOro Mo3ra 1 BTOPOW CUHaNbHON
cucTembl. [BrKyLime cunbl (hakTopbl) aHTponoreHesa: buonornyeckme, counaneHble. COOTHOLLIEHNE
Ouronornyeckmx n coumnarnbHbix akTopoB B aHTponoreHe3de. OCHOBHbIE CTaguKn aHTponoreHe3a. ABCTPanonnTekn —
OBYHoOrve npegku nogen. Yenosek ymenbli, nepeBble N3roToBNeHnsa opyaun Tpyga. Yenosek NpsiMOXoasaLLmni n
nepBbI BbiIXxoA Ntoaen 3a npeaernsl Adpukn. Yenosek regensbeprckmii — ooLwmin Npeaok HeaHaepTanbCKoro
YyenoBeka 1 Yeroseka pasyMHoro. YenoBek HeaHaepTanbCKUA Kak BUA MNoAen XOonoaHoro knumara. Yenosek
pa3yMHbI/ COBPEMEHHOTO TUMa, JEHNCOBCKUIA YENOBEK, OCBOEHMNE KOHTUHEHTOB 3a npeaenamu Agpuvkn. 3Bonoumns
COBPEMEHHOrO YenoBeka. EcTecTBeHHbIN 0TOOP B nonynsauusix yernoseka. MyTauuoHHbIM NpoLecc 1 nonMMmopdguram.
MonynsunoHHbIE BOMHbI, Apend reHoB, MUrpaums n «3ddeKT OCHOBaTeNs» B NOMYNALUAX COBPEMEHHOTO
yenoBeka. Yenosedeckue pachl. lNMoHATHe o pace. bonblume packl: eBponeongHas (eBpasuickas), aBcTparno-
HerpovaHas (3kBaTopuarnbHas), MOHronongHas (asnaTcko-amepukaHckas). Bpems n nytu paccenenusi Yenoseka rno
nnaHete. EQMHCTBO YenoBeyeckmx pac. HayyHas HecocToaTenbHOCTb pacuama. [NprncnocobneHHoCTb YenoBeka K
pa3HbIM YCITOBUAM OKpYyXatoLlen cpebl. BnusHue reorpadudeckon cpeabl U aperda reHoB Ha Moppornoruio u
do13nonormo YenoBeka
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HPOBepﬂeMblﬁ ANeMeHT coaepXxXaHusA
OKocUCTEMBI U npucywmne nM 3aKOHOMEpPHOCTU

Pa3zaenb! n 3agayun skonornm. Cesi3b 3KONOrnm ¢ Opyrmumn Haykamu. MeToapl akonoruun. MNoneeble HabNogeHNs.
3KCI'IepVIMeHTbI B 3KOnornun: npunpoaHbie n na6opaToprle. MO,EI,e.I'II/IpOBaHI/Ie B 3KONnormu. MOHI/ITOpI/IHF 0|<py>|<a+ou.|,e|7|
cpeabl: NoKanbHbIN, perI/IOHaJ'IbeIIZ 1 rnobanbHbIN

Jkonornyeckne akTopbl U 3aKOHOMEPHOCTH X AencTeus. Knaccugumkaums akonornyeckux gpakropos:
abnotunyeckme, buotudeckme, aHTponoreHHble. OOLLMe 3aKOHOMEPHOCTUN AENCTBUS IKONMOrMYeCcknx hakTopos.
MpaBuno muHumyma (K. LUnpenrens, . JInbux). TonepaHTHOCTb. OBPUOUNOHTHbIE U CTEHOOMOHTHbIE OPraHU3Mbl.
AbunoTtnyeckme daktopbl. CBET Kak aKonormyeckuii oaktop. [eicTBre pasHbiX y4acTKOB CONMHEYHOrO CrekTpa Ha
opraHn3Mbl. Jkornornyeckune rpynnbl pacTEHUA N KMBOTHBIX MO OTHOLLEHUIO K cBeTy. CurHanbHasa porb CBeTa.
dotonepuoausm. TemnepaTypa Kak akonorndecknin pakrop. [encreme temnepaTypbl Ha OpraHu3MbI.
IMokuNoTEePMHbIE U TOMONOTEPMHBIE OPraHNU3Mbl. IBPUTEPMHbIE U CTEHOTEPMHbIE OpraHn3Mbl. BnaXHOCTb Kak
akonornyeckuin gpaktop. MNpucnocobneHuns pactTeHnii K nogaepxaHuto BogHoro 6anaHca. Knaccudvkaums pacteHui
MO OTHOLUEHUIO K BoAe. MNprncnocobneHns XMBOTHbBIX K U3MEHEHWI0 BogHoro pexuma. Cpegbl 06uTaHust opraHM3moB:
BOOHasi, Ha3eMHO-BO3AYyLLIHas, NOYBEHHAs, IMyOUHHAsA nognoyBeHHas!, BHyTpMopraHnaMeHHas. Pusanko-xmMmmyeckme
ocobeHHOCTU cpef 0buTaHust opraHu3MoB. [prMcnocobneHns opraHM3MoB K XKM3HM B pasHbIX cpeaax.
Buonornyeckne putmbl. BHelwHWe 1 BHYTpeHHWE pUTMbl. CyTOYHbIE U roauYHbIE pUTMBbI. [MprMcnocobneHHoCTb
OpraHn3MoB K CE30HHbIM U3MEHEHUAM YCNOBUN XN3HW. X KU3HEHHbIE (hOPMbl OpraHU3MOB. [OHSATME O XKU3HEHHON
dopme. XKusHeHHble POpMbl pacTEHUIN: AepeBbS, KYCTAPHUKN, KYCTapHUYKN, MHOTONETHUE TpaBbl, OQHONETHME
TpaBbl. 2KN3HEHHbIE (hOPMbI XKUBOTHbIX: TMAPOOMOHTBI, re0BUOHTLI, a3pOBMOHTBI. OCOBEHHOCTU CTPOEHUsT U obpa3a
Xn3HU. brnoTtnyeckme daktopbl. Bugbl Guotnyecknx B3aMMmonencTBuin: KOHKYPEHLNS, XULLHNYeCTBO, CUMBMO3 1 ero
dopmbl. Mapa3nTtnam, koonepauus, MyTyanmnsm, KOMMEHcan1Mam (KBapTMpaHTCTBO, HaxNebHNYeCcTBo).
HeTpoduueckne BzammopencTaus (tonndeckue, popuyeckne, pabpuyeckmne). 3HadeHmne BUoTUYECKUX
B3aMMOAENCTBUIN A5 CYLLLEeCTBOBAHMS OPraHM3MOoB B cpeae obutaHus. MNMpruHUMN KOHKYPEHTHOIrO UCKITHOYEHUS

3konornyeckue XapakTepucTtukn nonynaumn. |_|OI'IyJ'IF|LLI/IF| kak buonormnyeckas cuctema. Pornb HeOoO4HOPOOHOCTU
cpenbl, husmyeckmx bapbepoB 1 0CobeHHOoCcTEN Bronornm BUAOB B (HOPMUPOBAHUN MPOCTPAHCTBEHHOW CTPYKTYPbI
I'IOI'IyJ'IFlLLVIVI. OcHOBHbIE nokasaTenu nonynaunn: YNCNeHHOCTb, MNMOTHOCTb, BO3pacTHaaA U nonoBaaA CTPYKTypa,
poXO4aemMocCTb, NPUPOCT, TEMN POCTa, CMEPTHOCTb, MUrpauus. Jkonornyeckas cTpykrypa nonynauumn. OueHka
YncneHHocTn nonynaumn. JuHamuka nonynaumm n eé perynsaums. buotnyeckmun noteHuman nonynsaumm.
MogenuposaHue guHamuku nonynsaummn. Kpmeble pocTta YncneHHocTn nonynsaummn. Kpmsble BobkuBaHus. Perynsums
YUCINEHHOCTM NONYNAUMIA: POrb (PakToOpoB, 3aBUCALLMX U HE 3aBUCALLUX OT NNOTHOCTU. QKONOrnyeckme crparermm
BnaoB (r- u K-ctparerum). NoHaTne o6 skonornyeckon Huwe suga. MectoobutaHne. MHoromepHasi Moaernb
akorormyeckon Huwm k.M. XatunHcoHa. Pasmepbl akonornyeckorn Huwun. MNMoTeHumnanbHas u peannsoBaHHas
HuwK. By kak cuctema nonynsauuin. Apeansl BUOoB. Buabl 1 Ux XU3HEHHble cTpaTernn. 3akOHOMEPHOCTH
noBeaeHns N MUrpaLmin XXUBOTHLIX. Bronornyeckme nHBasmm YyxepogHbiX BUOOB

CoobuecTtBa opraHM3mMoB. buoueHos 1 ero cTpyktypa. CBsisan Mexay opraHuamamum B 61MoLeHo3e. Jkocnctema Kak
oTkpbiTad cuctema (A.Ik. TeHcnn). PyHKUMOHAnNbHbIE OrOKN OPraHN3MOB B 9KOCUCTEME: NPOAYLEHTbI, KOHCYMEHTbI,
peayueHTbl. Tpoduyeckme ypoBHu. Tpodudeckme Lenu n cetn. Abmotundeckme 6nokn akocuctem. Noysbl 1 Unbl B
akocuctemax. KpyroBopoT BeLecTB 1 NOTOK aHeprum B akocmucteme. OCHOBHbIE NoKasaTenu akocmcTemsl. buomacca
1 npoayKums. Skonormyeckne nupammabl Yicern, buomaccol 1 aHeprun. HanpaeneHHble 3aKOHOMEpPHbIE CMEHbI
coobLLecTB — cykueccuun. [epBuYHbIE U BTOPUYHBIE CYKLECCUMUN N UX NPUYUHBI. AHTPOMNOreHHbIE BO3OENCTBMSA Ha
cykueccuu. KnumakcHoe coobuiectBo. bruopasHoobpasne 1 nonHoTa KpyroBopoTa BELLECTB — OCHOBA YCTOMYMBOCTM
coobuecTB. NpupoaHbie 3KOCUCTEMbI. AHTPOMOreHHbIE SKOCUCTEMBI. Arpoakocuctema. ArpoueHos. Pasnnuuns
MeXay aHTPOMOreHHbIMU 1 MPUPOAHBIMU 3KocucTeMamu. YpboakocncteMbl. OCHOBHbIE KOMMOHEHTbI
ypboakocuctem. lopogckas dpnopa u dpayHa. CuHaHTponusaums ropogckon ayHbl. Bronornyeckoe u
XO3ANCTBEHHOE 3Ha4YEeHNE arpo3KkocmMcTem u ypboakocmctem. 3aKOHOMEPHOCTN (DOPMUPOBAHMS OCHOBHBbIX
B3aUMOAENCTBUIA OPraHN3MOB B 3KocucTemax. [1epeHoC 3Heprnm 1 BeLLECTB MEXAY CMEXHbIMM 3KOCUCTEMAaMMU.
YCTOMYNBOCTb OpPraHn3moB, NONYSsLNA N SKOCUCTEM B YCITOBUSX €CTECTBEHHLIX M aHTPOMOreHHbLIX BO3OENCTBUN

Buocdepa — obwennaHeTapHasa obonoyka 3emnu, rae CcyLwecTByeT Unu CyLLLeCTBOBanNa *usHb. Yyexve B.U.
BepHagckoro o 6uocgepe. Obnactun 6uocdepsl n e€ coctas. XKnsoe BelecTBo brocdepbl 1 ero pyHKUNN.
3akoHoMepHOCTH cyLiecTBoBaHMSA Brocdepbl. OcobeHHOCTH Brocdepsbl Kak rmobdanbHON 3KOCUCTEMBI.
OnHamunyeckoe paBHoBecue B brocdepe. KpyroBopoThbl BeLLECTB 1 DrMoreoxumudeckune Lmknel (yrmepoga, asora).
PutmnyHocTb sBneHnn B 6uocdepe. 3oHanbHOCTb Buocdepsl. MNMoHATME 0 Grome. OCHOBHbLIE OMOMBI CyLLW: TyHAPA,
XBOWHbIE Neca, CMELLaHHbIE U LUMPOKONIMCTBEHHbIE Neca, CTENW, CaBaHHbI, MYCTbIHW, TPONUYECKNE feca,
BbICOKOropbsl. Knumar, pacTuTenbHbIN U XXMBOTHbLIN MUP 6MOMOB cylumn. CTpyKTypa 1 (PyHKLUS XKMBBIX CUCTEM,
OLEHKa X PECYPCHOro noTteHumana n 6uocgepHbix YyHKLMNA

Okonornyeckme Kpuancel 1 ux NnpuynHel. BosgencTeue yenoseka Ha Guocdepy. 3arpa3HeHne BO3OyLLIHOW cpeapbl.
OxpaHa Bo3nyxa. 3arpsisHeHue BogHow cpeabl. OxpaHa BoAHbIX pecypcoB. Pa3pylueHne noysbl. OxpaHa NOYBEHHbIX
pecypcoB. VIameHeHne knumarta. AHTPONOreHHOe BO3AENCTBME Ha PacTUTENbHbIN U XXMBOTHBIN MuUp. OxpaHa
pacTUTENBHOIO U XMBOTHOMO Mupa. OCHOBHbIE NMPUHLMNBI OXpaHbl Npupoabl. KpacHeble kHurn. Ocobo oxpaHsiemble
npupoaHsie Tepputopumn (OOTT). BoTtaHnyeckme cagbl u 3oonornyeckme napkn. OCHOBHbIE MPUHLMMbLI YCTONYMBOIO
pa3BUTMSA YenoBedYecTBa U Npupogbl. PaunoHanbsHoe Npupogononb30BaHMe U COXpaHeHNE BMOMNOrMyeckoro
pa3Hoobpasuna 3emnu
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