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NOACHUTENBbHAA 3ANMUNCKA

Mporpamma no y4vebHomy npegmeTy "Buonorns" (manee - 6uonorvs) Ha YpoBHe
cpenHero obulero obpasoBaHus paspaboTtaHa Ha ocHoBe dedeparnbHOro 3akoHa ot 29.12.2012
Ne 273-03 «0O6 o6pasoBaHunm B Poccuiickon ®epepaumm», OroC COO, KoHuenuum
npenogaBaHua y4ebHoro npeameta «buonornsi» U OCHOBHbIX MONOXEHUN eaepanbHON
paboyen nporpaMmmMbl BOCMUTaHUS.

YyebHbii npegmeT «buonorusa» yrny6néHHoro ypoBHA u3ydeHus (10-11 knacceol)
ABNAETCS OAHMM M3 KOMMOHEHTOB NpeaMeTHON obnactu « ECTeCTBEHHO-Hay4YHble NpeameTbi».
CornacHo nonoxeHusam ®rOC COO npodunbHble yy4ebHble npeameTbl, M3yYaemble Ha
yrny6néHHoMm ypoBHe, ABNATCSA cnocobom anddepeHumnaumm obyyeHns Ha YpOBHE CpeaHero
obuwero obpasoBaHusa M Npu3BaHbl 06ecneYnTb NPEEMCTBEHHOCTb MEXAY OCHOBHbLIM OOLLNM,
cpeaHuMm obwmuMm, cpegHuM npodbeccnoHanbHbIM 1 BbICWIMM Obpa3oBaHueM. B To ke Bpewms
KaXxabl M3 3TUX y4ebHbIX NpeaMeToB A0MKeH ObiTb OPUEHTMPOBAH HA NPUOPUTETHOE peLleHne
obpasoBaTenbHbIX, BOCNUTATENbHbIX M Pa3BMBatOLLMX 3afad, CBSAI3aHHbIX C NpodopueHTaumnen
obyyvalLlmxca U CTUMYNMPOBAHMEM WHTEepeca K KOHKPETHOM o6nacTy HayyHOro 3HaHus,
cBA3aHHOro ¢ 6Gwuonorven, MeauuMHOW, 3KOMOrMen, MNCUXoriorMen, CnopToOM WU BOEHHbIM
Aenom.

Mporpamma no yyebHoMy npeameTy "Buonormna” gaéT npeacraenexHve o Lenu n 3agadax
n3yyeHnss y4yebHoro npeameta «bwuonormsa» Ha yrnyGnéHHOM ypoBHe, onpegensiet
obsa3aTenbHoe (MHBapWMaHTHOE) NPeAMETHOe CoAep)XaHue, €ero CTPYKTypupoBaHue Mo
pasgenam W TemaMm, pacnpeferneHne no Krnaccam, pekoMeHAyeT nocrefoBaTenlbHOCTb
n3yyeHnsa yd4ebHoro martepuana C Y4€TOM MeXnpeaMEeTHbIX U BHYTpUNpPeOMETHbIX CBA3EW,
norukn y4debHoro npouecca, BO3pacCTHbIX OcobeHHocTen obyvarowmxcsa. B nporpamme no
Guonormn peanu3oBaH MPUHUMN MPEEeMCTBEHHOCTU C U3y4eHnem Ouonormm Ha YpOBHe
OCHoBHOro obulero obpasoBaHus, bnarogaps Yemy MNpOCMaTPMBAETCA HanpaBfieHHOCTb Ha
nocnegywowiee passutme OUONOTMYECKUX 3HaHUKN, OPUEHTUPOBAHHBLIX Ha OpPMUpPOBaHME
€CTEeCTBEHHO-HAay4YHOr0 MMPOBO33PEHUS, 3IKONOMMYECKOro  MbILWEHUS, MNPeACTaBleHun o
300pOBOM 06pase KU3HW, Ha BOCMUTaHWE GepexHOro OTHOLLUEHMS K OKpyXatoLlenh NpupogHon
cpege. B nporpamme no 6uonormm Takke MokKasaHbl BO3MOXHOCTM y4yebHOro npegmeta
«buonorua» B peanumsaumm TpeboeaHnn GroC COO Kk nNaHUPYEMbIM JIMYHOCTHLIM,
MeTanpeaMeTHbIM U NpeaMeTHbIM pedynbTataMm 00yyYyeHns u B POPMUPOBAHUN OCHOBHbIX
BMAOB Yy4yebHO-nNo3HaBaTenbHON [OeATenbHOCTU O6y4valoWwmnxcss NO OCBOEHMIO COAEPXKaHUA
Buonornyeckoro ob6pasoBaHMsa Ha ypoBHe cpeaHero obwero obpasoBaHus.

Y4yebHbin npegmeT «buonornsa» Ha ypoBHe cpegHero obuwiero obpasoBaHusa 3aBepLuaeT
Buonornyeckoe obpasoBaHune B LLKOSNE U OPUEHTMPOBAH Ha pacluMpeHne n yrinybneHne 3HaHun
obyyalLlmMxca O XMBOW Mpupoae, OCHOBax MOMEKYNSPHOM W KNeToyHon 6uonoruum,
ambpuonornm n 6uonorum pasBuUTULA, FEHETUKKU, cenekumm, BUOTEXHONOorMu, 3BOSIIOLUNOHHOIO
YYEHUS 1 IKONOrnun.

N3yyeHne yyebHoro npegmeta «bronorua» Ha yrny6rneHHOM ypOBHE OPUEHTMPOBAHO Ha
NOAroTOBKY OByvalwmxca K nocnegylollemy nonydeHuio Guonornyeckoro obpasoBaHus B
By3aXx W opraHuMsaumsix cpegHero npodeccrmoHansHoro obpasosaHmsi. OCHOBY ero cogepxaHusi
cocTaBnsieT cuctema OMONOrMYecknx 3HaHWRM, MOSYyYEeHHbIX NPU U3y4eHun obydaroLmMmMuUcs
COOTBETCTBYIOLLMX CUCTEMATUYECKUX pas3genos 6Guonormm Ha ypoBHE OCHOBHOro obuiero
obpasoBaHusa, B 10-11 knaccax 9TM 3HaHWSA nMonyyalT pasBuTue. Tak, pacwmpeHbl U
yrnybneHbl Guonormdeckne 3HaHusS O pacTeHUsX, XUBOTHbIX, rpubax, BakTtepusax, opraHusme
yenoBeka, OOLWMX 3aKOHOMEPHOCTAX >KU3HW, [AOMOMHUTENbHO BKIOYEHbI Guonoruyeckune
CBeLEeHUs MpuKNagHOroO WM MOMCKOBOrO XapakTepa, KOTOpble MOXHO MWCMNOonb30BaTb Kak
OpuveHTUpbl ANa nocnegywowero Bblbopa npodeccun. BosMoxHa Takke WHTerpauus
BMONOrMYecknX 3HaHWM C COOTBETCTBYHOLUMMWN 3HAHUAMMW, NMOSTYYEHHbIMM OBy4YaloLWMMUCs nNpu
N3y4eHUn pmsmnkn, Xummumn, reorpadnm n MaTemMaTmku.



Ctpyktypa nporpammbl no ydebHomy npegmety “"Buonorns" oTpaxkaeT CUCTEMHO-
YPOBHEBbIN M 3BOSIIOLUMOHHBLIN MOAXOAbl K M3ydeHuto Guonormm. CornacHo uM, M3y4yaroTcs
CBOWNCTBA M 3aKOHOMEPHOCTU, XapaKTepHble AN XMBbIX CUCTEM Pa3HOro YPOBHSA OpraHusaLmu,
9BOMOLMM OpraHMyeckoro mupa Ha 3emne, coxpaHeHusa 6uonormyeckoro pasHoobpasus
nnaHeTtbl. Tak, B 10 Knacce wu3y4alTCs OCHOBbl MOMEKYNSAPHOM M KNeTo4yHoW OGuonorum,
ambpuonornm n Guonormm pasBUTUsS, rEeHETUKMN U cenekumm, BUOTEXHONMOMMN U CUHTETUYECKON
Guonornn, akTyanusmpyrlTcs 3HaHua obydarowmxcs no 6oTaHuKe, 300M0rMM, aHaToMum,
dusnonormm yenoseka. B 11 knacce nay4yaroTca 3BOMOLMOHHOE YYEHME, OCHOBbI SKOSTOMUN U
yyeHune o brnocdepe.

Y4yebHbin npeameT «bBuonorua» npusBaH obecneuntb OCBOEHME OByYaloLLMMUCA
Guonornyecknx TEOpUM W 3aKOHOB, WOEW, MPUHUUMNOB W MpaBws, nexawux B OCHOBE
COBPEMEHHOWN €CTECTBEHHO-HAay4YHOW KapTWHbI MUpA, 3HaHWMW O CTPOEHMM, MHOroobpasum u
0CODEHHOCTAX KNeTKW, opraHuama, nonynsaumm, GuoueHo3a, 3KOCUCTEMbI, O BblOAlOLLMXCA
Hay4HbIX AOCTMXKEHMSAX, COBPEMEHHbIX WCCMeAoBaHUAX B Ouonornm, npuknagHbiXx acnekrax
Buonornyecknx 3HaHun. [na passuTvMa M nogaepXxaHust nHTepeca oby4darowmxcsa K uonormum
Hapsigy CO 3Ha4MTeNbHbIM OOBEMOM TEOPEeTUYEeCKOro Martepuana B COoAepXKaHWW Nporpammbl
no Guonornm NpPeaycMOTPEHO 3HAaKOMCTBO C UCTOPMEN CTAHOBIEHUSA U Pa3BUTMS TOM WU MHOWN
obnactn 6uonoruum, BKNagom OTEYECTBEHHbIX U 3apyBeXHbIX YY4EHbIX B peLleHne BaKHENLINX
BMONOrMYECcKNX N IKONOrNMYECKNX Npobnem.

Llenb nsyyeHuns yyebHoro npeameta «buonorusi» Ha yrnybnéHHoMm ypoBHe — OBnageHue
o0yvalLlWmMMNCA 3HAHUSMW O CTPYKTYPHO-(PYHKLUMOHANbHON OpraHu3aumm XuBbIX CUCTEM
pas3HOro paHra u npuobpeTeHne yMeHnn NCNonb3oBaTh 3TU 3HaHWUS B (POPMMPOBaHUM MHTEpeca
K onpeaenéHHon obrnactn npodeccuoHanbHON geaTenbHOCTU, CBA3aHHOW ¢ Guonornen, nnm K
BblOOpY y4ebHOro 3aBegeHus ansi npogormkeHnsa Gruonorudeckoro obpasoBaHusi.

HocTmwkeHne uenu msydeHus yyebHoro npeameTa «buonormsi» Ha yrnybnéHHOM ypoBHe
obecne4ynBaeTCcs peleHeM cnegyowmnx sagay:

OCBOEHMe  ObyvallmMnca  cuctembl  OMOMOrMYEcKMX  3HaHW: 006  OCHOBHbIX
Buonornyecknx Teopusx, KOHLENuUUax, rmnoTesax, 3akoHaX, 3aKOHOMEPHOCTAX W npaBunax,
COCTaBMAIOWNX COBPEMEHHYKD  €CTECTBEHHO-Hay4HYl KapTUHy Mupa; O CTPOEHWUM,
MHOroobpasmm n ocobeHHOCTAX BMonornyecknx cuctem (KneTka, opraHuam, nonynsauus, Bua,
BuoreoueHo3, Guocdepa); 0 BbISAOLWMXCA OTKPbITUAX WU COBPEMEHHbLIX WCCNEeOBaHUAX B
ovonorum;

O3HaKoMfeHve  obyvalwmxca C  MeTodaMy  MO3HAHWUS  KUMBOW  NPUpOAbI:
nccnegoBaTenbCKMMUM MeTogamMn BMONOrM4YeckMx Hayk (MONEKYNAPHON M KNeTOYHOW Buonoruu,
ambpuonornm n Guonormm pasBUTUS, reHeTUKM U cenekumm, BUOTEXHONOrMN U CUHTETUYECKON
Guonornn,  NaneoHTONorMKW,  JKOSMOrUWM);  MEeTOA4aMW  CaMOCTOATENbHOMO  NPoBeAeHUs
Buonornyeckux wuccrnegoBaHui B nabopatopum u B nNpupode (HabrnogeHue, u3MepeHue,
9KCMEPUMEHT, MOOENNPOBaHUE);

oBnageHve oby4arwmMmUCcs YMEHUAMN: CaMOCTOATENbHO HaxXOA4WTb, aHanM3MpoBaTb U
ncnonb3oBaTb GMONOrMYECKy0 MHGOPMAaLMIO; NONb30BaTLCA OMONOrMYECKON TEPMUHONOTNEN N
CMMBOSIMKOWN;  yCTaHaBnuMBaTb CBA3b Mexay passutmem 6Guonormm u  couumarnbHO-
9KOHOMMYECKMMU W IKOMOrMYyeckumu npobnemamu 4enoBeyecTBa; OLEHMBATbL MOCHEACTBUSA
CBOEN [eATeNnbHOCTU MO OTHOLUEHWD K OKpyXarwLlen npupoaHON cpede, COOBCTBEHHOMY
3[OPOBbI0 W 340POBbI  OKpyXatllMx ntogen; obocHoBbIBaTb W cobnogatb  Mepbl
NpodUNakTUkn NHPEKUMOHHbIX 3aboneBaHnii, Npasuna nosegeHns B npupoae n obecneyveHns
6e30nacHOCTM COBCTBEHHOM XU3HEAEATEeNbHOCTU B Ype3Bbl4alHbIX CUTyaumsx NPUPOAHOro u
TEXHOTEHHOro XapakTepa; XapakTepu3oBaTb COBPEMEHHbIE HayYHble OTKPbITUS B 06nactu
owonorum;

pa3BuTne y oby4alowmxcst MHTENNeKTyanbHbIX U TBOPYECKMX CNOCOBHOCTEN B npoLlecce
3HAKOMCTBa C BblAAKLWMMUCA OTKPbITUSIMA U COBPEMEHHBLIMU UCCMEeAoBaHUSMU B Omonoruum,



pelwaemMbiMn €0 npobnemamu, metogonorven GrMonornyeckoro uccrneaoBaHus, nNpoBeneHUs
9KCMEepUMEHTanbHbIX WUCCNEeAOBaHWNA, pelleHns OuonormyeckMx 3aga4y, MOLENMpPOBaHMSA
Buonornyecknx o6bEKTOB M NPOLLECCOB;

BOCMUTaHNE y OOyYaroLNXCA LLEHHOCTHOIO OTHOLLEHUS K XWUBOW NPUPOAE B LIENOM U K
oTaenbHbiM €€ obbektaM Wu ABNeHusM; (OpPMUMPOBaHME 3KONOrMYECKOM, TeHeTUYeCcKomn
rPamMoTHOCTM, OOLWen KynbTypbl NOBEAEHWUS B MNPUPOAE; MHTErpaumm eCTeCTBEHHO-HaYYHbIX
3HaHWUI;

nprnobpeTeHne oby4aroLMMNCA KOMMNETEHTHOCTM B pauvoHaribHOM NPUpPOAONONb30BaHUN
(cobniogeHne npaBun NoBegeHWs B NpUPOAe, OXpaHbl BMAOB, 3KOCUCTEM, OGuocdepsbl),
COXpaHeHUn COOCTBEHHOro 340pPOBbsi M 300POBbA OKpyXarowmx nogen (cobniogeHna mep
npodunaktmkn  3aboneBaHun, obecneveHne  6e30NaCHOCTU  XKU3HELEeATENbHOCTM B
Ype3BblYaANHbIX CUTYaLMAX NPUPOOHOrO N TEXHOFEHHOMO XapakTepa) Ha OCHOBE MCMOMb30BaHUS
B1oNorn4ecknx 3HaHUM 1 YMEHUIN B NOBCEOHEBHOM XU3HW;

co3fjaHue YCnoBuM [AONs OCO3HaHHOro Bblbopa obyvarwmumuca MHOMBUAOYANbHOM
obpasoBaTenbHOM  TpaekTopun, cnocobCcTBytoler nocneayowemy npodeccmoHanbHOMY
camoornpeneneHnio, B COOTBETCTBUM C WHAMBMAYASbHbIMW WHTEpecaMuM K MNoTpebHOCTAMM
pernoHa.

OOwee 4ncno 4acoB, OTBEAEHHbIX Ha M3ydeHue Ouonormm Ha yrnybneHHoOM ypoBHe
cpeaHero obuiero obpasoBaHusa, coctaBnsieT 204 yaca: B 10 knacce — 102 yaca (3 4aca B
Hepen), B 11 knacce — 102 yaca (3 yaca B Hefgento).

OTbop oOpraHM3aumMoHHbIX GOpM, MeTogoB W  cpeacTtB  obyyeHus  Guonorum
OCYLLECTBISAETCA C YY4ETOM CneundUuKn ero CoAepXaHusa 1 HanpaBfeHHOCTN Ha NPOLOIPKEHNE
Buonornyeckoro obpasoBaHNA B OpraHu3aunsax cpegHero npodeccuoHanbHOr0 U BbICLLErO
obpaszoBaHus.

Ob6sa3aTenbHbIM yCnoBuem npu obyvyeHun Guonormm Ha yrnyonéHHoM ypoBHE siBNsieTcs
npoBedeHne nabopaTopHbiX M nNpakTnyeckux paboT. Tawkke yyacTme obyyarwmxcs B
BbINOMIHEHUM  MPOEKTHbIX U y4yebHo-uccrnegoBaTenbCckux paboT, TemaTvka KOTOpbIX
onpegenseTca yuuTenemM Ha OCHOBE WMEKLUXCA MaTepuarnibHO-TEXHUYECKNX PECYPCOB U
MECTHbIX MPUPOLHbIX YCIOBUNA.

COAEPXXAHUE OBYYEHUA

10 KINACC

CopepxaHve nporpammbl, BblAENEHHOE KypCcUBOM, He BXOAUT B MNPOBEPKY
rocygapctBeHHoun ntoroson atrectaumm (MA).

Tema 1. Buonorua kak Hayka

CoBpemeHHas Guonorus — kOMNfeKkcHaa Hayka. KpaTkas uctopusi passutus G1onormm.
Bvonornyeckne Haykm n udyvaemble MMM npobnembl. PyHOamMeHTanbHble, NPUKNagHblie U
MOWCKOBbIE HayYHble UccneaoBaHus B Guonoruu.

3HayeHne 6uonorm B POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HayYHOW KapTWHBbI
mupa. [lpodeccun, cBasaHHble C 6Guonornen. 3HadyeHue OuonorMm B MPaKTUYECKON
AEeATENbHOCTU 4YenoBeka: MeguuuHe, CenbCKOM XO3AWCTBE, MNPOMBILLIIEHHOCTHN, OXpaHe
npupoabl.

OdemMmoHcTpauun

MopTtpeTbl: Apuctotenb, TeodpacT, K. JlunHen, XK. b. Jlamapk, Y. JapsuH, Y. lNapsen, I
Mengens, B. . BepHaackuin, W. I1. MNMaenos, N. N. MeuHnkos, H. W. Basunos, H. B. Tumodees-
Pecosckui, k. YotcoH, ®. Kpuk, [. K. benses.

Tabnuupbl n cxembl: «CBA3b Guonorun ¢ Apyrumm Haykammy», «Cuctema buonornyeckmnx
HayK».



Tema 2. XKuBble cuctembl U X N3yYeHue

XKuBble cuctembl kak npegMeT nsyvyeHusa duonorun. CBOMCTBA XUBbIX CUCTEM: €OUHCTBO
XUMMUYECKOrO COCTaBa, AUCKPETHOCTb W  LIEMNOCTHOCTb, CHAOXHOCTb U YNOPSA04EHHOCTb
CTPYKTYpPbl,  OTKPbLITOCTb, CaMoOpraHu3auusi, CaMOBOCMpPOM3BeAEeHME, Pas3fopaXMMOCTb,
N3MEHYNBOCTb, POCT 1 pasBuUTHE.

YpOBHM OpraHM3auum >KMBbIX CUCTEM: MOJNEKYNAPHbIA, KNETOYHbIN, TKaHEBbIW,
OpraHU3MeHHbIN, nonynsLMoHHO-BUO0BOW, 3KOCUCTEMHBIN (rnoreoueHoOTNYECKNI),
BGuocdepHbin. Npouecchl, npoucxoadawme B uBbix cuctemax. OCHOBHbIE MPU3HAKM XXUBOTO.
KnsHb Kak bopma cyliectBoBaHus Matepun. Hayku, nsydatolime XunBble CUCTEMbl HA Pa3HbIX
YPOBHSIX OpraHm3auum.

N3yyeHne xuBbix cuctem. Metogbl Guonormyeckon Hayku. HabniogeHue, mamepenue,
3KCNepuMeHT, cucTtematusaums, MeTaaHanus. [loHATMe O 3aBUCMMOW U HEe3aBUCKMMOW
nepemeHHon. lMnaHupoBaHue 3kcnepumeHTa. [locTaHoBka WM nposBepka runoTes. Hynesas
rmnoTesa. lNMoHaTne BbIGOpKM N e€ aoctoBepHOCTb. Pasbpoc B Gnonornyecknx gaHHbix. OueHka
AOCTOBEPHOCTM MOMNYyYeHHbIX pe3ynbTaToB. [NpUYnHBI UCKaXKEHUS pe3ynbTaToB 3KCNepuMeHTa.
lMoHsATME CTaTUCTMYECKOro TecTa.

OdemoHcTpaumn

Tabnuubl n cxembl: «OCHOBHble MNPU3HAKU >KU3HW», «Buonornyeckne cucTembl»,
«CBOICTBA XMBOM MaTepum», «YPOBHU OpraHmn3aumnm XXnueom npupoabl», «CTpoeHne XUBOTHOM
KNeTkny, «TKaHM  XMBOTHbIX», «CUCTEMbI OpraHOB  YENIOBEYECKOrOo  OpraHuaman,
«buoreoueHo3», «buocdepar», «MeToabl U3YHEHUS XKXMBOW NPUPOAbLI».

O6opynoBaHue: nabopatopHoe obopyooBaHue [fOnsa  NpoBedeHust  HabnogeHuwn,
N3MEPEHUIN, IKCNEPUMEHTOB.

MpakTnyeckana pabota «/cnonb3oBaHMe pasnMYHbIX METOAOB MPU U3YYEHUU KMBbIX
CUCTEMY.

Tema 3. Buonorus kneTku

KneTtka — CTPYKTYpHO-PYHKUMOHAmNbHAs eguHuua Xneoro. CTopus OTKPbITUSA KIETKW.
Pa6otbl P. lNyka, A. JleBeHryka. KnetouHasa Teopus (T. WeanH, M. WnengeH, P. Bupxos).
OCHOBHbIE MONOXEHNSA COBPEMEHHOWN KNETOYHOWN TEOPUMN.

MeTodbl MOMNEKYNAPHOM WM KNeTovyHOM OGuonorummn: MUKpocKkonusi, xpomartorpadus,
anekTpogopes, MeTod MeyeHbIX aToMoB, AuddepeHuuanbHoe UeHTpugyruposaHue,
KyNbTUBUPOBAHNE KIETOK. M3ydeHue @DUKCUPOBaHHbIX KIEmMOK. ONEKTPOHHAs MUKPOCKOMUS.
KoHgokanbHas Mukpockonus. BumarsnbHoe (MpUXUu3HeHHOe) u3ydeHue KIiemox.

OemoHcTpauun

MopTtpethl: P. T'yk, A. JleseHryk, T. WWUBaHH, M. LLnenaeH, P. Bupxos, K. M. bap.

Tabnuubl n cxembl: «CBETOBOM MUKPOCKOM», «ONEKTPOHHbIA MUKpockony, «lctopusa
pa3BUTUA METOAOB MUKPOCKOMUUNY.

O6opyanoBaHune: CBETOBOW MUKPOCKOM, MWKponpenapaTbl pacTUTENbHbIX, XUBOTHbIX W
OakTepuarnbHbIX KNETOK.

MpakTnyeckaa paborta «W3yyeHve meTomoB kneTovHon OGuonorum (xpomatorpadwus,
anekTpodgopes, anddepeHunansHoe LeHTpudyrmposarue, MNMLP)».

Tema 4. XuMmunyeckas opraHnsaums KneTku

XUMMYECKUI COCTaB KNeTkn. Makpo-, MUKPO- 1 yNbTpamMuKpoaniemeHTbl. Boga n eé ponb
KaKk pacTBOpUTENs, peareHTa, yvacTue B CTPYKTYpPUPOBaAHUM KIETKW, TEMNNoperynsummn.
MwuHepanbHble BellecTBa KreTku, ux Ouonornmyeckass pornb. Ponb KaTMOHOB M aHWOHOB B
KneTke.

OpraHnyeckne BewecTBa knetkn. buonormyeckue nonvmepsl. benkn. AMMHOKMCAOTHbIN
coctaB 6enkoB. CTpykTypbl 6enkoson monekynol. NepBuyHasa cTpyktypa 6enka, nentuaHas
cBA3b. BTOopnyHas, TpeTnyHas, 4YeTBepTUYHas CTPyKTypbl. [eHaTypauus. CBoncTBa Genkos.
Knaccudmkaums 6enkos. buonorndeckme pyHkUmMm 6enkoB. [TpUOHEI.



Yrnesoabl. MoHocaxapuabl, Aucaxapuipbl, onurocaxapugbl n nonucaxapvabl. O6wwmi
nnaH CTPoOeHNa Uu U3NKO-XMMUYECKMe CBOMCTBA YrnesogdoB. buonorunyeckue yHKLMK
yrneBoJoB.

Jinnnael. M'apodunbHo-rmapodobHble  CBOMCTBA. Knaccudukauua  nunvaos.
Tpurnuuepuabl, dochonunuabl, BOCKK, ctepouabl. Buonornyeckme dyHkunmn nunugos. Obwue
cBonWcTBa Ouonornyeckmx MembpaH — TeKyyeCTb, CMOCOBHOCTb K CaMO3aMblKaHWio,
nonynpoHMLIaeMoCTb.

HykneuHosble kucnotbl. JHK 1 PHK. CTtpoeHvne HykneuHoBbIX kucnot. HykneoTtuapl.
MpuHUKMN koMmnnemeHTapHocTu. [Npasuno Yapradgpda. Crtpyktypa OHK — gBonHas cnvpans.
MecTtoHaxoxaeHue n 6uonornyeckune doyHkummn OHK. Buabl PHK. ®dyHkunn PHK B kneTke.

CtpoeHne monekynbl AT®. Makpoapruyeckme cBsaAsn B moriekyne AT®. buonornyeckme
dyHkumn  AT®. BoccTaHOBMNEHHblE MNEepeHoCHMKUM, UuxX dyHKUMKM B KneTke. [pyaue
HyKrneo3uompucghocghamsl (HT®). CekBenupoBanve  [HK. MemodbI  e2eHOMUKU,
MpaHCKPUrmMoMUKU, MpomeoMUKuU.

CtpykTypHasa ©uonorus: 6uoxmmunyeckne n Guoduanveckme mnccrnefoBaHusi cocTaBa U
NPOCTPAHCTBEHHOW CTPYKTypbl ©Guomonekyn. ModenuposaHue cmpykmypbl U  yHKUUU
buomoriekyn u ux komrinekcos. KomrnbromepHbit OusalH u op2aHu4Yeckul cuHmes buomorneKys
U UX HeripupOoOHbIX aHaso2o08.

OdemMmoHcTpauun

MopTtpeTol: J1. Monuur, x. YoTcoH, ®. Kpuk, M. YunkuHc, P. ®paHknuH, ®. CaHrep, C.
MNpy3unHep.

HOuarpammbl:  «PacnpegeneHve XUMWYECKUX OfIEMEHTOB B HEXMBOW Npupoaey,
«PacnpegeneHve XMMmMYecKknx aneMeHTOB B XXMBOW MPUpoae».

Tabnuubl 1 cxembl: «[lepuognyeckas Tabnvua XUMUYECKUX 3r1eMeHToB», «CTpoeHue
MosSieKkynbl BoAbl», «BewectBa B coctaBe opraHuM3moB», «CTpoeHue Monekynbl Genkay,
«CTpyKkTypbl GenkoBon mornekynbl», «CTpoeHne monekyn yrnesogoB», «CTpoeHue Monekyn
numnngosy, «HyknenHoeble kMcnoTbly, « CTpoeHne monekyrnbl ATOy.

Ob6opyaoBaHue: xummnyeckasa nocyga n obopygosaHue.

Na6opaTopHasa paboTa «ObHapyxeHe 6enKoB C MOMOLLbIO KaYECTBEHHbIX PeaKLniny.

Na6opaTopHasa pa6oTta «/ccnegosaHne HYKNENHOBBIX KACNOT, BblAESNIEHHbIX U3 KNEeTOK
Pa3nMyHbIX OPraHN3MOBY.

Tema 5. CTpoeHue n yHKLMUN KNeTKn

Tunbl KNeTok: aykapuoTnyeckas W npokapuoTudeckas. CTpyKTypHO-GYHKUMOHaMNbHbIE
00pa3oBaHus KINETKN.

CTpoeHne npokapuoTMdeckon kneTkn. KneTouHass cTeHka OakTepun ©n  apxen.
OcobeHHOCTM CTPOEHUS reTepoTpoHON 1 aBTOTPOMHOM MPOKAPUOTUYECKNX KITeToK. MecTo n
pOJib MPOKapMoT B GMoLEHO3aX.

CTtpoeHune n yHKUMOHNPOBaHWE aykapuoTudeckomn knetku. MNnasmatnyeckas membpaHa
(nnasmanemma). CTpykTypa nnasmaTudeckon wmembpaHbl. TpaHCnopT BewecTtB 4epes
nnasMatuyeckylto MemoOpaHy: naccusHbii (auddysmna, obneryéHHas auddyauns), akTUBHbIN
(MepBUYHBI M BTOPUYHLIA aKTUBHbLIA TpaHcnopT). [lonynpoHuuaemocTe MembpaHbl. PaboTta
HaTPUN-KANMEBOro Hacoca. JHAOUMTO3: NUHOUMTO3, dharoumTtosd. 3k3oumTto3. KnetoudHas
cteHka. CTpykTypa 1 YHKUUN KNETOYHOW CTEHKN pacTeHun, rpnbos.

Lutonnasma. Lutosonb. Lntockenet. [ABwxeHune wuuTonnasmbl. OpraHouabl KrETKW.
OpgHomeMbpaHHble opraHomabl KNeTku: aHgonnasmatmyeckas cetb (3MC), annapat MNonbgxn,
NIN30COMbI, UX CTpoeHue u dyHKuMn. B3anmocBsisb ogHOMeMOpaHHbIX OpraHoOMAOB KMAETKM.
CTpoeHune rpaHynapHoro peTukynyma. MexaHusm HanpaeneHusi 6eskog e IlNC. CuHtes
pacTBopuMbIX  BenkoB. CWHTE3  KMeTouHbIX MeMbpaH. [nagkui  (arpaHynspHbiin)
aHaonnasMmatmdeckun petukynymMm. CekpetopHasa dyHKumsa annapata onbmxku. Modugukayusi



benkoe & annapame [onbdxu. Copmuposka b6enkos 6 annapame [onbdxu. TpaHcnopT
BELLEeCTB B KneTke. Bakyonu pactutenbHbIx knetok. KneTouHbin cok. Typrop.

lMonyaBTOHOMHbIE OpraHouabl KNeTKn: MUTOXOHAPWW, nnactuabl. [lpoucxoxdeHue
MumoxoHOput u nnacmud. CumbuoeeHes (K.C. Mepexkoeckul, Jl. Mapaynuc). CTpoeHue u
QYHKUMN  MUTOXOHAPUMIN W nnactug. [lepBuYHble, BTOPUYHBLIE W CIOXHble NnacTuabl
(POTOCUHTE3MPYIOLLNX  3yKapuoT. XnoponnacTbl, XPOMOMMAcTbl, JIENKONMacTbl  BbICLUNX
pacTeHun.

HemembpaHHble opraHouabl kneTkn CTpoeHne n pyHKUMM HEMEMOBpPaHHbLIX OpraHoMaoB
knetkn. Pubocombl. [IpomexymoyHbie cpunameHmel. MukpodmnameHTbl. AKMUHOBbIE
MukpogpunameHmsel. MbllweyHble KNeTKn. AKMUHOBbIE KOMMOHEHMbI HEMbIWEeYHbIX KI1EMOK.
MukpoTpyboukn. KneTtouHbin ueHTp. CTpoeHne w AOBWKEHUE KIYTUKOB W PECHUYEK.
MukpoTpyboukn umtonnasmel. LleHTpuonb. besnku, accoyuuposaHHbie ¢ MUKpoghunameHmamu
u mukpompyboyxkamu. MomopHsie berku.

Appo. O6onoyka agpa, XpoMaTUH, Kapuonnasma, SAPbIWKUA, UX CTPOEHUE U (PYHKUMW.
ApepHbin 6enkoBbI MaTpukc. [pOCTPaHCTBEHHOE PacMofioKeHUe XPOMOCOM B MHTEpPdasHOM
agpe. dyxpomMamuH U 2emepoxpomamuH. Benkn xpomaTuHa — rMCTOHbI. [JJuHamuka ss0epHou
0bos104KuU 8 Mumose. 510epHbIl mpaHcriopm.

KnetouHble  BkMoyeHusi.  CpaBHUTENbHAsi  XapakTepuUCTMKa  KMEeTOK  dykapuoT
(pacTnTenbHOWM, XXMBOTHOM, rPUGHON).

OdemoHcTpauun

MopTtpeThi: K.C. Mepexkosckun, J1. Maprynuc.

Tabnmubl n cxembl: «CTpOEHME 3SyKapUOTUYECKOW KNeTkny, «CTpoeHue XUBOTHOW
KneTkn», « CTpoeHne pacTuTernbHON KneTkm», «CTpoeHne MntoxoHapumy», «Agpo», «CtpoeHne
NPOKapMOTUYECKOWN KIETKNY.

O6opyanoBaHmne: CBETOBOM MUKPOCKOM, MUKponpenapaTbl pPacTUTENbHbIX, XUBOTHbIX
KNeToK, MuKponpenapaTbl 6akrepuanbHbIX KNeTok.

Na6opaTopHas paboTa «/3yyeHne CTpoeHns KNeToK pasnmnyHbIX OpraHM3mMoB».

MpakTn4yeckasn padoTa «/13yyeHne CBOMCTB KNETOYHON MEMBPaHbI».

NabopaTtopHasa paboTta «/ccnegosaHve nnasmonusa v gennasmonusa B pacTUTerbHbIX
KneTKax».

MpakTnyeckana pabora «/3yuyeHne oBMKEHNS LUMTOMMNA3Mbl B paCTUTENbHbBIX KIETKax».

Tema 6. ObMeH BelecTB U NpeBpaLleHne IHEPrun B KneTke

AccumMunaumsa u guccMMmnaums — ABe CTOpoHbl MeTabonuama. Tunbl obmeHa BeLecTs:
aBTOTPOMHBLIN N TeTEPOTPOdHLIN. Y4yacTne kucnopoga B OOMEHHbIX  MpoLeccax.
OHepreTuyeckoe obecnevyeHne kneTtku: npeBpaweHne ATO B 0OMEHHbIX MpoLeccax.
depMeHTaTUBHBIA XapaKTep peakuuin KIeTodHoro metabonmama. PepMeHTbl, UX CTPOEHMe,
cBoncTBa U MexaHuam gencteusi. KodbepmeHTbl. OTnnums OepMEHTOB OT HEeOopraHM4ecKux
KatanusatopoB. benku-aktmBatopbl ©  GENKN-MHIMOUTOPLL.  3aBMCUMOCTb  CKOPOCTHU
depMEeHTaTUBHBIX peakunin OT pasnnUYHbIX OaKTOPOB.

lMepBUYHBIA CUHTE3 OpraHMYEecKMX BellecTB B KneTke. POoTocuMHTE3. AHOKCU2EHHbIU U
OKCU2€HHbIU ¢homocuHme3 y 6akmepul. Ceemocobuparouwue nuaMeHmsl U nueaMeHmbl
peakyuoHHo20 yeHmpa. Ponb xnoponnacTtoB B npouecce poTocuHTesa. CBeToBas 1 TEMHOBas
dasbl. PomodsixaHue, Cs., Cs. u CAM-munbl gpomocuHmesa. NpoayKTUBHOCTb (POTOCUHTE3A.
BnusaHve pasnuyHbix akTopoB Ha CKOPOCTb POTOCUHTE3A. 3Ha4YeHne (PoToCcHHTEe3a.

XemocuHTe3.  PasHooOpasve  OpraHM3MOB-XEMOCUMHTETMKOB:  HUTpudMUMpyoLmne
OakTepun, xxenesobakrepuu, cepobaktepum, BOAOPOAHbIE BakTepmn. 3Ha4YeHMe XeMOCHHTE3a.

AHaspobHble opraHuambl. Buabl 6poxeHus. MpoaykTel BpoXeHUa U nx ucnonb3oBaHue
4YenoBekoM. AHa3pPOOHbleE MMKPOOPraHu3ambl Kak O0O0bekTbl OGuoTexHonormnm u Bo3byguTenu
bonesHen.



A3pobHble opraHuambl. OTanbl 3HepreTudeckoro obmeHa. [MoAroToBUTENbHbBIM 3dTan.
"Munkonus — 6eckncnopogHoe pacLuensieHne rmnoKo3bl.

Buonornyeckoe okucneHne, unu KNeToyHoe AbixaHve. Ponb MUTOXOHOPWUIA B npoueccax
BGuonornyeckoro okucnenus. Lmknuyeckne peakuun. OkucnutenbHoe dochopunupoBaHme.
SHepeussi membpaHHo20 epadueHma npomoHos. CuHme3 AT®: paboma npomoHHolU AT®-
cuHmasbel. [peunmyuwlectBa aspobHoro nytm obmeHa BewecTB nepen aHadpOOBHbIM.
O DEKTUBHOCTb SHEPreETUHECKOrO OOMEHa.

OdemoHcTpauun

MopTtpeTbl: k. Mpuctnn, K. A. Tumnpases, C. H. BuHorpaackun, B. A. SHrenerapar, 1.
MwuTuenn, I'. A. 3aBap3uH.

Tabnuubl U cxembl: «POTOCUHTE3», «OHepreTu4ecknn obmeH», «bunocuHTes Genkay,
«CTpoeHune hepmeHTay, «XeMOCUHTESY.

O6opyaoBaHme: CBETOBOW MUKpPOCKOM, 06opyaoBaHue A51s NPUroTOBNEHNS NOCTOSHHbIX U
BPEMEHHbIX MUKpONpenapaTos.

NabopaTopHasa pabota «M3ydeHne KaTanUMTUYECKOW aKTMBHOCTM EPMEHTOB (Ha
npyMepe amunasbl UnNn katanasbl)y.

NabopaTtopHaa pabota «M3yyeHne epMeHTATMBHOIMO pacllenneHs nepokcuaa
BOAOPOAA B paCTUTENbHbIX M XXMBOTHbIX KIETKax».

Na6opaTopHasa paboTa «CpaBHeHMe NpoLeccoB POTOCUHTE3A U XEMOCUHTE3a».

Na6opaTopHasa paboTa «CpaBHeEHME NPOLECCOB OPOXEHNS N ObIXaHUSA».

Tema 7. HacneacTtBeHHas nHdopmauua 1 peanusauus e€ B KneTke

Peakumn maTtpmyHoro cuHTesa. NprvHUMN KOMNIEMEHTapHOCTU B peakumsax MaTpU4HOro
CWHTe3a. Peanusauus HacnegctBeHHonW uHdopmaunn. [eHeTMYecKnMin Kog, ero CBOWMCTBa.
TpaHckpunumss — matpuyHbln cuHTe3 PHK. TMpuvHUMNbl TpaHCKpUNUMn: KOMMNIEMEHTAPHOCTD,
aHTMnapannenbHOCTb, acCuMMeTpUYHOCTb. CospesaHue mampudHbix PHK 6 aykapuomuy4eckol
knemke. Hekodupyrowue PHK.

TpaHcnsaumsa 1 eé aTtanbl. Yyactne TpaHcnopTHeix PHK B BuocuHTese Genka. Ycnosus
buocnHTesa 6enka. KognpoeaHue ammnHokmcnoT. Ponb pubocom B GuocmHTese Gerka.

CospemeHHbie rnpedcmasrieHus 0 cmpoeHuu eeHog. OpraHnsaums reHoma y npokapuoT n
ayKkapuoT. Perynsuma akTMBHOCTW reHoB Yy npokapuoT. [unoTtesa onepoHa (. »Kako6, XK.
MaHo). MorneKynspHble MexaHUu3Mbl IKCIpeccuu 2eHo8 y aykapuom. Ponb xpomamuHa 8
peaynsayuu pabomsi 2eHos. Perynsaumsi 0OMeHHbIX NpoLeccoB B KneTke. KneTouHbl romeocTas.

Bupycbl — HekneTouHble OpMbl XN3HM U obnuraTHble napasntbl. CTpoeHne NpoCTbIX U
CNOXHbIX BUPYCOB, peTpoBupycoB, 6aktepuodparos. XKusHeHHbIU uyukn [HK-codepxauwjux
gupycos, PHK-codepxawux eupycos, bakmepuothazos. ObpamHassi mpaHCKpUnuyus,
pesepmasa, UHmezpasa.

BupycHble 3aboneBaHus 4enoBeka, XKMBOTHbIX, pacteHun. ClMALO, COVID-19,
coumanbHble U MeanumHckue npobnemei.

buouHgpopmamuka: uHmeegpauyuss U aHanu3 bonbwux Maccueos («bigdatax)
cmpyKkmypHbIX 6uonoaudeckux OaHHbIX. HaHomexHonoesuu & 6uonoauu U MeduyuHe.
lpoepammupyembie pyHKUyuu 6enkos. Criocobbl docmasku iekapcme.

OdemMmoHcTpauun

MopTtpeThi: H. K. Konbuos, [. . MBaHOBCKMIA.

Tabnvubl ©n cxembl: «buocuHTes OGenka», «leHeTuyeckun kog», «Bupycei»,
«BbakTepnodarny.

MpakTnyeckasn pabora «Co3gaHne mogenu Bupyca.

Tema 8. )KU3HEHHbIN LMKN KNeTKn

KneTouHbin uukn, ero nepuodbl n perynauusa. WHTtepdasa n mutos. OcobeHHoCcTn
npoueccoB, nNpoTekawLwmx B nHTepdase. MNogrotoBka KNeTkn K geneHuto. MNpecuHTeTnveckui



(MOCTMUTOTUYECKMI), CUHTETUYECKUN W MOCTCUHTETUYECKUA (NPEMUTOTUYECKUIA) Nepuoabl
NHTepasbl.

MatpuuHbin  cuHtes [OHK —  pennukaumsa.  [puHumnel  pennukaummn  OHK:
KOMMNNEMEHTAPHOCTb, MONYKOHCEPBATMBHLIN  CUHTE3, aHTunapannenbHocTb. MexaHusm
pennukauum OHK. Xpomocombl. CTpoeHue xpomocoM. Tenomepbl U Tenomepasa.
XPOMOCOMHbI Habop KNeTkn — kapuotun. QunnovaHbin U rannougHbii Habopbl XPOMOCOM.
"lOMOMOrnyHbIE XPOMOCOMBI. [10N0BBLIE XPOMOCOMBbI.

HeneHve knetkn — muto3. CTagnm Mmtosa M NPOUCXOAdALLUME B HUX Mpouecchl. Tunbl
MuUTO3a. KapnokmHes n LMToKnHe3. buonormyeckoe sHavyeHme Mntosa.

Perynauna mutoTuyeckoro uukna kneTtku. [lporpammupyemasi knetoyHass rnbenb —
anonToas.

KnetouHoe  aapo, XPOMOCOMBI, dyHKLMOHaNbHas reHoMuKa. MexaHu3mbi
nposnugepayuu, dughepeHyUpPoBKU, cmapeHusi U aubenu Krnemok. «Ljugposas knemka» —
6uouHpopmamuyeckue Mooesnu yHKUUOHUPOBaHUS KITemkKu.

OdemoHcTpauun

Tabnuubl U cxembl: «KU3HEHHbIA UMK KNeTkny, «Mutos», «CTpoeHue XpOMOCOMY,
«Pennukauma OHK».

O6opyaoBaHune: CBETOBOM MUKPOCKOMN, MuKpornpenapatbl: «MuUTo3 B KrneTkax KopeLuka
nyka.

Na6opaTopHasa paboTa «N3yyeHne XpoOMOCOM Ha FOTOBLIX MUKpPOMpenapaTax».

Na6opaTtopHasa paborta «HabGniogeHne MuTO3a B KNeTKax KOHYMKa Kopellka nyka (Ha
roTOBbIX MUKpONpenapaTax)».

Tema 9. CtpoeHue n pyHKLMUN OpraHU3ImMoB

Buonornyeckoe  pasHoobpasve  opraHumamoB.  OOHOKMETOYHblE,  KONIOHWAsnbHbIE,
MHOTOKIMETOYHbIE OPraHU3MmbI.

OCoBeHHOCTN CTPOEHUS N XKN3HEOEATENbHOCTM OOQHOKNETOYHbIX OpraHu3MoB. baktepun,
apxeun, OAHOKNETOYHble rpubbl, O4HOKNETOYHbIE BOAOPOCIW, ApYrne NpoTUCTbI. KonoHnanbHble
OpraHun3mbi.

B3anMmocBs3b YacTen MHOMOKNETOYHOro opraHmama. TKaHu, opraHbl U CUCTEMbI OpPraHoB.
OpraHunam kak eguHoe Lernoe. fomeocTas.

TkaHn pacTeHun. Twunbl pacTUTENbHLIX TKaHeW: obpasoBaTenibHasl, MOKPOBHAas,
npoBoasLLas, OCHOBHasa, MexaHu4eckas. OCOBEHHOCTN CTPOEHUs, (PYHKUMIA U pacnonoXeHus
TKaHen B opraHax pacTeHUMn.

TkaHM  KMBOTHbIX M  4emnoBeKa. Tunbl >KMBOTHbIX TKaHEW: anuTenuanbHas,
coeavHuTEenNbHas, MbllwevHasi, HepBHas. OCOBEeHHOCTN CTpOoeHUs, (OYHKUUIN 1 pacnonoXeHus
TKaHeW B opraHax XMBOTHbIX U Yenoseka.

OpraHbl. BeretaTnBHble 1 reHepaTMBHbIE OpraHbl pacteHmi. OpraHbl 1 CUCTEMbI OpraHoB
XMBOTHbIX 1 YyenoBeka. PyHKUMM OpraHoB U CUCTEM OPraHoB.

Onopa Tena opraHuamoB. Kapkac pacteHun. CkeneTbl OOHOKMETOYHbIX W
MHOTOKITETOYHbIX XUBOTHbIX. HapyXHbiA U BHYTPEHHU ckeneT. CTpoeHne 1 Tunbl COeauHEHMS
KocTen.

[BmkeHne opraHnamoB. [BWKEHME O[HOKIETOYHbIX OpraHnamMoB: amébougHoe,
XKIYTUKOBOE, pPEeCHUYHOEe. [IBMXKEHMEe MHOIOKNETOYHbIX pPaCTEHUR: TPOMM3Mbl W HACTUW.
[BMKEeHNe MHOrOKNEeTOUHbIX >MWBOTHbIX W 4eroBeka: MblwedyHas cuctema. Pednekc.
CkerneTHble MbiWwubl M nX paboTa.

MutaHne opraHnamos. llornoweHne BoAbl, YrNEKUCOro ra3a U MUHepasnbHbIX BELeCTB
pacteHuamMn. [MutaHne >KMBOTHbIX. BHYTPUMONOCTHOE M BHYTPUKNETOYHOE MULLEBApPEHME.
MuTaHne NO3BOHOYHLIX XMBOTHbIX. OTAENbl NUWEeBapuUTenbLHOro TpakTa. uwesaputensHble
xeneasbl. [NiwesapuTtensHasa cuctema 4YenoBeka.



ObixaHne opraHnamMoB. [bixaHne pacTteHui. [bixaHune XMBOTHbIX. Anddysus rasos yepes
NOBEPXHOCTb KneTkn. KoxxHoe AbixaHnve. [bixaTenbHas noBepxHoCTb. XKabepHoe u néroyHoe
AblXxaHue. [OblxaHue MNO3BOHOYHbLIX >XMBOTHBLIX W 4ernoBeka. OBOMIOLMOHHOE YCNOXHEeHue
CTPOEHNA NErkMx MO3BOHOYHbIX XMBOTHbIX. [blxaTenbHas cuctema 4enoseka. MexaHusm
BEHTUNALUN NETKMX Y NTUL, U MrekonuTarwmx. Perynauuna abixadus. ObixatenbHble 00bEMDI.

TpaHCcnopT BellecTB Yy OpraHM3aMoB. TpaHCNOpPTHbIE CUCTEMbl pacTeHwWi. TpaHchopT
BelleCcTB Yy XWBOTHbIX. KpoBeHocHas cuctema Ku eé opraHbl. KpoBeHocHass cuctema
MO3BOHOYHBIX >XMBOTHbLIX W 4enoseka. Cepaue, KpoOBEHOCHble cocydbl U KpoBb. Kpyru
KpoBooOpaLleHnsa.  OBOMIOUMOHHbIE  YCINOXHEHMSI  CTPOEHMSI  KPOBEHOCHOM  CUCTEMBbI
MO3BOHOYHbIX XNBOTHbIX. PaboTa cepaua v eé perynauus.

BoigeneHne y opraHuaMoB. BblgeneHne y pacTeHuin. BblgeneHue y  KMBOTHBIX.
CokpaTtutenbHble Bakyonu. OpraHbl BblgeneHus. dunbTpauusa, cekpeuuss n  obpaTHoe
BCacblBaHME Kak MexaHu3mbl paboTbl opraHoB BblgeneHus. CBs3b NOMNOCTM Tena ¢
KPOBEHOCHOW W BblAenuTenbHON cuctemamu. BblgerneHne y MNO3BOHOYHLIX >XUBOTHBIX W
yenoseka. Noykn. CTpoeHune n pyHKUNoHNpoBaHne HedpoHa. OBpasoBaHMe MOYN y YernoBeKa.

3awmra y opraHuM3mMoB. 3awmta y OLHOKMNETOYHbIX opraHum3moB. Cnopbl Gaktepun u
UMCTBI NpocTenWKnX. 3alumta y MHOrokneTouHblx pacteHnin. Kytukyna. Cpeacrea naccMBHOM U
XUMUYECKON 3amTbl. PUTOHUUALI.

3awmTa y MHOroKNeTOUHbIX XKMBOTHbIX. [TOKPOBbI M MX NPOM3BOAHbIE. 3allunTa opraHn3ma
ot 6GonesHen. MmmyHHas cuctema 4enoBeka. KneTouHbIM M rymopanbHbli UMMYHUTET.
BpoXO€HHbIM U MPUOOPETEHHBIM  cneunudnyecknn  MMMYHUTET. Teopust  KITOHalbHO-
cenektnBHoro ummyHuteta (. Spnux, ®. M. bepHet, C. ToHerasa). BocnanurtenbHble OTBETHI
opraHm3moB. Ponb BpOXAEHHOrO MMMYHUTETA B PA3BUTUN CUCTEMHbIX 3ab0neBaHui.

PasgpaxumocTb ¥ perynsaums y OpraHusmoB. PasgpaXuMocTb Yy OAHOKNETOYHbIX
opraHnamoB. Takcucbl. PasgpaxmmocTb M perynsaumsa y pacteHuin. PoctoBble BelectBa U Ux
3Ha4veHue.

HepBHasa cuctema 1M pedreKkTopHas perynauus y XuBOTHbIX. HepBHasi cuctema mn eé
oTAenbl. OBOSMOUMOHHOE YCITOXXHEHWE CTPOEHUS HEePBHOW CUCTEMbI Y XMBOTHbIX. OTgensbl
rOfIOBHOIO MoO3ra MO3BOHOYHbLIX XMBOTHbLIX. Pednekc n pednekropHas ayra. besycrioBHble u
YCMOBHble pedineKchl.

l'ymopanbHasa perynsums m 3HOOKPUHHAs CMCTEMa >KMBOTHbLIX WM 4Yenoseka. XKenesbl
3HOOKPUHHOW CUCTEMBbI U WX TFOPMOHbI. [lencTBne ropmMoHOB. B3anmMocBA3b HepBHOW WU
3HOOKPUHHOW cuctem. 'mnotanamo-rmnoguaapHas cuctema.

OemoHcTpauun

MopTtpeT: W. I1. MNasnos..

Tabnuubl 1 cxembl: «OgHOKNETOYHbIE BOAOPOCHUN», «MHOrOKNeToYHble BOOOPOCINY,
«baktepun», «[poctenwme», «OpraHbl UBETKOBbIX pacTeHun», «Cuctembl oOpraHoB
MO3BOHOYHbIX XUBOTHbIX», «BHyTpeHHee CTpoeHMe HacekoMblx», «TKaHu pacTeHun»,
«KopHeBble cuctembl», «CTpoeHue ctebnsay», «CTpoeHne nUCTOBOM MNNACTUHKMY», «TKaHu
XMBOTHbIX», «CkeneT 4yenoBeka», «lluweBaputenoHas cuctemay», «KpoBeHOCHasa cuctemanr,
«bixaTenbHas cuctemar», «HepBHaa cuctemay», «Koxa», «MblweyHas cucrtema,
«BblgenutenbHaa cuctema», «QHOOKPUHHAA cuctema», «CTpoeHne Mmbiwubl», «AMMyHUTETY,
«KuwweyHononocTtHele», «Cxema nuTaHnA pacteHuny», «KpoBEHOCHbIE CUCTEMbI MO3BOHOYHbIX
XMBOTHbIX», «CTpoeHue rugpbly», «CTpoeHne nnaHapuny, «BHyTpeHHee cTpoeHne oxaeBoro
yepBs», «HepBHaa cuctema pblb», «HepBHaa cuctema narywkui», «HepBHas cuctema
npecmblkalowmxcsay, «HepBHas cuctema nTuyy», «HepBHas cucteMa MIEKOMUTAOLLMXY,
«HepBHas cuctema yenoseka», «Pednekcy.

O6opynoBaHue: CBETOBOM MWUKPOCKOM, MUKponpenapaTbl OAHOKNETOYHbLIX OpPraHM3MoB,
MUKponpenapaTtbl TKaHEW, PakOBUHbI MOJSITHOCKOB, KOMNMEKLMM HACEKOMbBIX, UITIOKOXUX, XUBbIE
3K3eMMNNsApbl  KOMHATHbIX pacTeHun, repbapum pacTeHUn pasHbiX OTAENOB, BRaXHble



npenaparbl XXMBOTHbIX, CKENETbl NO3BOHOYHbIX, KOMNNeKUMmM 6eCrno3BOHOYHbIX XMBOTHbIX, CKENeT
yenoseka, obopygoBaHve ANS OEMOHCTPauUUM NMOYBEHHOMO U BO3AYLUHOMO NUTAHWUS pacTeHUMN,
paclwienneHns Kkpaxmana u 6enkoB noa AencTBuemM epmeHToB, obopyaoBaHue Aans
AEMOHCTPaLMM OMbITOB MO U3MEPEHUIO XKU3HEHHOM EMKOCTU NETKNX, MEXaHU3Ma AblXaTenbHbIX
ABWKEHUIN, MOOENN FONIOBHOMO MO3ra pasfiMyHbIX XXMBOTHbIX.

NabopaTopHasa paboTa «N3yyeHne TKaHeEN pacTEHUNY.

NabopaTopHasa paboTa «N3yyeHne TKaHEN KUBOTHBIX».

NabopaTopHasn paboTa «/N3y4yeHne opraHoB LIBETKOBOIO PacTEHMS».

Tema 10. PasamHOXeHMe n pa3BuTUe OpraHN3MoB

dopMbl  pa3mMHOXeHUst opraHM3MoB: Gecnonoe (Bknoyas BereTaTtMBHOE) M MOJOBOE.
Buapbl 6ecnonoro pasmHOXeHWs: NOYKOBaHWeE, Crnopynauns, dparmeHTaums, KnoHMpoBaHme.

lMonoBoe pasmMHOXeHue. [lonoBble kneTkn, unu rametbl. Mernos. Cragum Menosa.
lMoBegeHne xpomocoMm B Menose. KpoccuHrosep. bronorndecknin cmbicii Merosa U nonoBoro
npouecca. Meinos n ero Mecto B >XU3HEHHOM LINKIEe OpraHn3moB.

MpepsapogpilieBoe pasBuTue. [ameToreHe3 Yy >KMBOTHbIX. [lonoBble >kenesbl.
O6pasoBaHne u pa3BuTMe NONoBbIX KreTok. CnepmartoreHe3 u ooreHe3. CTpoeHne MnonoBbIX
KNeToK.

OnnopoTtBopeHne 1 amMBGpuoHanbHoe pasBUTUE XMBOTHbIX. CNocobbl ONMO4OTBOPEHUS:
HapyXHoe, BHyTpeHHee. MapTeHoreHes.

MHamBuayanbHoOe pasBuTne opraHM3MoB (OHTOreHes). OMOpUonorns — Hayka o passuTum
opraHmamoB. MopgoeeHes — o0OHa u3 anasHbix rpobnem ambpuonoauu. KoHuenuyus
mMopghozeHo8 u Molesnu mopgoeeHesa. CTagum aMbpuoreHesa XMBOTHbIX (Ha npumepe
narywkn). OpobneHne. Tunbl gpobnenusn. [emepmuHuposaHHoe U HeAepMUHUPOBAHHOE
OpobnieHue. bnacmyna, munel 6nacmyn. OcobGeHHOCTM AOpobNeHus MIEKONUTaLWMX.
3apogpliweBble NUCTKM (racTpynsiums). 3aknagka OpraHoB M TKaHE U3 3apoAabllleBbIX IUCTKOB.
BsaumHOe BnunAHME YacTen pasBMBAIOLLEroCcA 3apogbilla (3MOpuoHanbHas MHAYKUUS).
3aknagka nnaHa CTPOEeHMUS XUBOTHOTO Kak pesyrnbTaT nepapxmyeckux B3aMMoaenCTBMIN reHOoB.
BnusaHne Ha ambproHanbHoe pa3BuTMe pasnnyHbliX (PakTopoB OKpyXatoLen cpeabl.

PocTt n pasButMe XMBOTHbIX. [locTamOGpuoHanbHbIN nepuod. [psMoe M Henpsimoe
passutne. PasButme ¢ MeTaMopdo3oM Yy BECnO3BOHOYHBLIX W MO3BOHOYHbIX XMBOTHbIX.
Brvonornyeckoe 3HayeHve NpPSAMOro U HENPSIMOro PasBUTUSA, UX pacnpocTpaHeHue B Npupoae.
Tunbl pocTta XuMBOTHbIX. PakTopbl perynsaumMum pocta XMBOTHbIX M yenoseka. Cragum
NOCTAMOPMOHANBHOIrO Pa3BUTUS Y KMBOTHBLIX U 4yernoBeka. lMepuoabl OHTOreHesa 4dernoBeka.
CTtapeHnue n cmepTb kak buonormyeckme npoLeccehi.

PasmHOXeHWe n passutue pacteHuin. Fametout n crnopoput. Menos B XU3HEHHOM
uukne pacteHmi. O6pasoBaHMe chnop B Mnpouecce Meno3a. [lameToreHe3 y pacTeHWN.
OnnogoTBOpeHNe 1 pasBuUTUE pacTUTENbHbIX OpPraHM3mMoB. [IBOMHOE OMMOAOTBOPEHME Y
LBETKOBLIX pacTeHunin. O6pasoBaHue n pa3BUTUE CEMEHM.

MexaHn3Mbl perynauum OHToreHes3a y pacTeHUn 1 XXMBOTHBbIX.

OemoHcTpauun

MopTtpeThl: C. I'. HaBawwuH, X. lnemaH.

Tabnuubl n cxembl: «BeretatuBHoe pasMHOXeHME», «Tunbl 6ECnonoro pasMHOXEHUSI»,
«PasamHOXeHne xnamugomoHagbl», «PasamMHOXeHne aBrieHbl», «PasMHOXeHue ruapbiy,
«Mewno3s», «Xpomocombl», «lameToreHesdy», «CTpoeHue SANLEKNeTkn U cnepmarosougay,
«OcHoBHblE CcTagun oHTOreHesa», «[lpsimMoe M Henpsimoe pa3sutue», «PasBuTMe Manckoro
Xyka», «PasButue capaHun», «Pa3sutue narywkuy, «[ABoNHOe onnogoTBOPEHUE y LIBETKOBbIX
pacteHnin», «CTpoeHne ceMsaH OOHOOONbHbIX M ABYAOSbHbIX pacTeHuin», «XKU3HEHHbIN LMK
MOPCKOM KanycTbl», «>KN3HEHHbLIN LMK MXxay, « )KU3HEHHbIN LMK NanopoTHUKa», « X KM3HEHHbIN
LMK COCHBbI».



O6opyaoBaHme: CBETOBOM MUKPOCKOM, MUKponpenapaThl ANLEKNETOK U CnepmMaTo3onaos,
Mogenb «Linkn pasBuTusa Narywkuy.

NabopaTtopHaa pab6ota «M/3yueHne CTpoOeHMS MOMOBbIX KIETOK Ha [OTOBbIX
MUKponpenapaTax».

MpakTnyeckana pabota «BbisiBNneHMe Npu3HaKOB CXOACTBA 3apOAblllell MO3BOHOYHbIX
XNBOTHbIX».

Na6opaTopHasa paboTa «CTpoeHne opraHoB pasmMHOXEHMWS BbICLLUNX PacTEHUNY.

Tema 11. NeHeTHKa — HayKa O HacnNeaCTBEHHOCTU U U3MEHYMBOCTU OPraHM3MOB

NcTtopua cTaHOBREHUA M pasBUTUSA FEeHETUKM Kak Hayku. Pabotel . MeHnpensa, . ge
®pusa, T. MopraHa. Ponb OTeYeCTBEHHbIX YYEHbIX B pa3BuUTMM reHetukn. Pabotbl H. K.
Konbuoga, H. V. Basunosa, A. H. benosepckoro, I'. [1. KapneueHko, 0. A. dunnnyeHko, H. B.
TumodheeBa-Pecosckoro.

OcCHOBHbIE reHeTU4ecKkme MOHATUA U CUMBOSIbl. [OMOMOrNYHBbIE XPOMOCOMbI, annesibHble
reHbl, anbTepHaTMBHblE NPWU3HAKW, OOMMHAHTHBLIA W PELECCUBHbLIA MPU3HAK, FOMO3UroTa,
reTepo3nroTa, 4Yuctasl nuHus, rmbpuabl, reHoTun, deHoTun. OCHOBHblE MeTOAbl FEHETUKM:
rmépmnaonorMyeckni, LLMTONOrMYECKUN, MOSEKYNAPHO-reHETUYECKUI.

OdemMmoHcTpauun

MoptpeThl: . MeHgenb, . e ®pus, T. Mopran, H. K. Konbuos, H. . Basunos, A. H.
Bbenosepckun, I'. [1. KapneudeHko, 0. A. dununyeHko, H. B. TumodeeB-Pecosckui.

Tabnuubl 1 cxeMbl: «MeToabl reHeTUKNY, « CXeMbl CKpELLMBAHNSA .

NabopaTopHasn pa6oTa «[po3ocdumna kak 00bEKT reHETUYECKNX UCCNEeNO0BaAHNNY .

Tema 12. 3aKOHOMEPHOCTU HACNeACTBEHHOCTHU

MoHornbpugHoe ckpewwmBaHue. [lepBbii 3akoH MeHgens — 3akoH eguMHoobpasus
rmbpuaooB nepBoro nokonenus. Npaeuno gomuMHupoBaHus. BTopoi 3akoH MeHgens — 3akoH
pacLienneHmst npusHakoB. Lintonornyeckme ocHoBbI MOHOTMGPUAHOIO ckpewmBaHus. 'mnotesa
YNCTOTLI raMer.

AHanusupylollee  CKpelumMBaHUe. MpomMexXyTo4YHbIN  XapakTep HacnegoBaHus.
PacuwienneHne np1M3HakoB Npy HEMOMHOM JOMWUHUPOBaHMUMN.

OurmbpugHoe ckpewwmBaHne. TpeTunm 3akoH MeHgoenss — 3akOH HE3aBUCMMOTO
HacrnegoBaHus Npu3HakoB. Lintonornyeckne ocHoBbl AUrMBGPUOHOIO CKPELLNBAHNA.

CuenneHHoe HacnegoBaHue npu3HakoB. PaGotel T. Moprana. CuenneHHoe
HacnegoBaHWe TrEHOB, HapylleHue CuenneHus wmexay reHamu. XpOMOCOMHasi Teopus
HacneaCTBEHHOCTM.

leHeTnka nona. XpOMOCOMHbIA MexaHu3M onpeneneHna nona. AyToCOMbl U MOMoBble
XpPOMOCOMbI. ['OMOrameTHbIi U reteporameTHbld non. [eHeTnyeckass CTPyKTypa MNOMOBbIX
XpoMocoM. HacnegoBaHne Npu3HaKoB, CLEMMEHHLIX C MOJIOM.

leHOTMN KaK uenoctHast cuctema. lnenoTponuss — MHOXECTBEHHOE OEWNCTBME reHa.
MHOXeCTBEHHbI annenuaMm. BaanmogenctBne HeannenbHbIX reHoB. KoMnneMeHTapHOCTb.
Onuctaas. MNonumepus.

[eHeTMYEeCKNA KOHTPOMb Pa3BUTUS pPaCTEHUN, XUBOTHbLIX W 4enoBeKa, a Takke
HM3MONOrnMYecKkmMx NpoLLEeCcoB, NOBEAEHNS U KOTHUTUBHBIX PYHKUUIA. [eHeTu4eckne mexaHmsmbl
cumbuoreHesa, MeXaHU3Mbl B3aMMOAENCTBUSA «XO35IMH — NapasvuT» U «XO03ANH — MUKPOOBMOMY.
"eHeTnYecKkne acnekTbl KOHTPOMS U U3MEHEHUSA HACNeACTBEHHON MHAOPMALMM B MOKONEHMUSX
KNeToK 1 opraHn3mos.

OdemMmoHcTpauun

MopTpeTol: . MeHaenb, T. MopraH.

Tabnuupbl n cxembl: «[epBbi 1 BTOpon 3akoHbl MeHaens», «Tpetun 3akoH MeHgensy,
«AHanuaupytoLlee CKpeLlMBaHuey, «HenonHoe AOMUHUPOBaHMEY, «CuenneHHoe
HacrnegoBaHWe nMpusHakoB Yy Apo3odunbl», «leHeTuka nonay», «Kapuotun 4enosekar,



«KapuoTun Apo3sounbly, «Kapnotun NTULbI», «MHOXeCTBEHHbIN annennuamy,
«B3anmopencTeme reHoB».

O6opyaoBaHue: Mmoaenb ANst EMOHCTpauun 3akoOHOB eguMHoobpasns rmbpmnaos nepBoro
MOKOMNEHNA U pacLuenneHuss Npu3HakoB, MoAdenb ANs AeMOHCTpauuM 3akoHa He3aBUCUMOro
HacrnegoBaHWs MNPU3HAKOB, Modenb [Ans  OeMOHCTpauuu  CUEnneHHoro HacregoBaHus
NpuU3HaKoB, CBETOBOW MUKPOCKON, MUKponpenaparT: «Jposodunar.

MpakTnyeckasa pabota «M3yyeHue pe3ynbTaToB MOHOIMOPUOHOIO CKpEeLuBaHuS y
Apo30unbI».

MpakTnyeckaa pab6oTta «/3yyeHne pesynbTatoB OUIMOPMAHOIO CKpewmBaHus Yy
Apo30odunbI».

Tema 13. 3aKOHOMEPHOCTU U3MEHUYNBOCTHU

Bsaumogenctene reHotuna v cpegbl nNpy opMupoBaHumn ¢eHoTuna. 3mMeH4MBOCTb
npusHakoB. KayeCTBEHHble W  KOMWYECTBEHHble  MNpu3Haku. Buabl  M3MEHYMBOCTMU:
HeHacneACTBeHHada N HacneacTBEHHas.

MogudukaumoHHaa nsmMeH4YnBoCTb. Ponb cpefbl B hopMupoBaHnun mogmdukauoHHON
n3mMeH4YnBoCTU. Hopma peakumn npusHaka. BapuauMoHHbBIM pag v BapuaumoHHasa kpusas (B.
MoraHHceH). CBoncTea MOANMPUKALIMOHHOM N3MEHYMBOCTMW.

eHoTUNMYeckass M3MeH4YMBOCTb. CBOMCTBA TEHOTUMUYECKON W3MEHYMBOCTU. Bugbl
reHOTMNNYECKON N3MEHYMBOCTU: KOMOMHATUBHASA, MyTaLMOHHas.

KomGuHaTtnBHaa nameH4MBocTb. Meno3 1 nonoBow Mpouecc — OCHOBa KOMOGMHATUBHON
n3meH4nBocTn. Ponb  KOMOGMHATMBHOM  U3MEHYMBOCTM B  CO3OAHUN  FEHETUYECKOro
pa3Hoobpa3ns B npeaenax ogHoro snaa.

MyTaumoHHaa W3MeHYMBOCTb. Buabl MyTaumi: reHHble, XPOMOCOMHbIE, TF€HOMHbIE.
CnoHTaHHble M WMHAOYUMPOBAHHbIE MyTauuwu. FAgepHble W UMTONNasMaTuyeckne myTauuu.
Comatmyeckne n nonosble MyTauuu. [MpuUYMHBI BO3HUKHOBEHMS MyTauun. MyTareHbl u nx
BMUsIHME Ha OpraHu3Mbl. 3aKOHOMEPHOCTM MYTaLMOHHOro npouecca. 3akOH rOMOSIOrM4ecKmX
psOooB B HacnegctBeHHow wmameHudmBocTn (H.A. BaeunoB). BHesipepHash M3MEH4YMBOCTL U
HacneacTBEHHOCTb.

OrnueeHemuka u anu2eHOMUKa, POJib 3ru2eHemuYecKux gakmopos 8 HacnedosaHuu u
U3MeH4yu8oCcmu heHOMUNUYeCKUX rMpu3Hakos y op2aHu3Mos.

OemoHcTpauun

MopTpeTsl: . ae ®pus, B. NoraHHceH, H. . BaBunos.

Tabnuubl n cxembl: «Bugbl unameHunBoctuy», «MoanukaumoHHas WN3MEHUYMBOCTLY,
«KombuHaTMBHasa U3MEHYUBOCTbY, «Menos», «OnnogoTBOpEHUEY, «["eHeTnyeckne
3aboneBaHus yenoBekay, «Bugbl myTaunny.

O6opynoBaHue: xuBble U repbapHble 9K3eMNNApPbl KOMHATHbIX PaCTEHWUA, PUCYHKU
(cboTorpacmm) XMBOTHbBIX C Pa3NNYHBbIMU BUAAMU U3MEHYNBOCTM.

JlabopaTtopHaa pabota «l/lccnegoBaHne 3aKOHOMEPHOCTEN  MOAVUAMKALMOHHOMN
N3MeH4YnBOCTU. [loCTpoeHEe BapmaLMOHHOIO psifa U BapyaLMOHHOW KPUBOWY.

MpakTnyeckasa pabora «MyTtauun y opo3ocunbl (Ha roToBbIX MUKponpenapaTtax)».

Tema 14. NeHeTUKa YenoBekKa

Kaprotun yenoseka. MexayHapogHasa nporpaMmma WUCCnegoBaHUA reHoma 4ernoBeka.
MeToabl n3ydeHns reHeTUKM YenoBeka: reHeanornvyecknin, 6nmM3HeLoBbIA, LMTOTEHETUYECKUI,
nonynaLMOHHO-CTaTUCTUYECKMIA, MOMEKYNAPHO-reHeTnyeckun. CoBpeMeHHOe onpeneneHune
reHoTuna: MOSIHOrEHOMHOE CEKBEHMPOBAHWE, FEHOTUMUPOBAHWE, B TOM 4MCE C MOMOLLbIO
MuP-aHannsa. HacnegcreeHHble 3aboneBaHns vyenoseka. ['eHHble 1 XPOMOCOMHble BonesHn
yernoseka. bonesHn ¢ HacnegcTBEHHOW NPenpPacnONOXEHHOCTLI0. 3HayYeHne MeAULMHCKON
reHeTUKM B NpedoTBpalleHMM U NeYeHUn reHeTumdeckux 3aboneBaHun uvenoseka. Mepuko-
reHeTU4ecKoe KOHCyrnbTMpoBaHue. CTBOMOBblE KIETKU. [lOHATUE «reHeTU4ecKoro rpysar.
OTudeckne acnekTbl UCcrnegoBaHuii B 06nactu pegakTMpoBaHnsa reHoma 1 CTBOSTOBbIX KNETOK.



eHeTu4eckme akTopbl NOBbLILEHHON YYBCTBUTENbHOCTU YenoBeka K (PU3NYEeCKoMy W
XUMUYECKOMY 3arpA3HEHUI0 OKpyxawLllen cpeabl. [eHeTudeckas npenpacnonoXeHHOCTb
YyeroBeka K NaTonorusim.

OemoHcTpauun

Tabnuubl 1 cxembl: «Kapnotmn denoBekay, «MeTogbl U3yYEeHWUs] TEHETMKM YernoBekay,
«l'eHeTn4yeckne 3aboneBaHnsi YernoBekay.

MpakTnyeckan pab6orta «CocraBneHne n aHanua pogoCNOBHOMY.

Tema 15. Cenekuus opraHu3mMoB

[lomecTkauma 1 cenekuuns. 3apoxgeHue cenekunnm m gomectukauuun. YdeHme H. W.
BaBunoBa o LieHTpax npoucxoxaeHms n MHoroobpasms KyrnbTypHbIX pacTeHuin. Ponb cenekunm
B CO34aHMN COPTOB pacTeHUn U nopod XMBOTHbIX. CopT, nopoda, wTamMm. 3aKoH
rOMOSOrM4YecKMX psioB B HAcneACTBEHHOW M3MeH4YmBocTM H. . BaBunoBa, ero 3HadeHue ans
CenekLNoHHON paboThl.

MeTogbl cenekumoHHon paboTbl. VCKyCCTBEHHbIM OTOOP: MacCoBbIN U MHOUBMAYANbHbIN.
OT1anbl kOMOMHaUWoHHOM cenekumn. VcnbiTaHne npoussBoguTenen no notomctey. OT6op no
FEHOTMMNY C MOMOLLbIO OLEHKM peHOTMNa NOTOMCTBA M OTOOP MO reHOTUNY C NOMOLLIbIO aHanuaa
OHK.

MCKyCCTBEHHbIN MyTareHe3 Kak MeToA4 CenekumMoHHon paboTtbl. PagnaumoHHbIn ©
XUMUYECKUA  MyTareHe3 Kak WCTOYHMK MyTauummi Yy  KynbTypHbIX (OOPM  OpraHum3moB.
Mcnonb3oBaHne TreHOMHOrO peaakTUpPOBaHUA U MeTodoB pekoMOuHaHTHbix [OHK ans
NoNy4YeHUst ICXOOHOro MaTepuarna ans Cenekumm.

MonyyeHne nonunnougoB. BHyTpuBuMgoBass rmbpuamsaumd. BnuskopoacTBeHHoe
CKpelmBaHue, unm NHopmanHr. HepoacTBeHHOe ckpeluuBaHue, unu aytopmaunir. 'eteposnc u
ero npuuvHbl. KMcnonb3oBaHue reTtepo3nca B cenekumn. OtganéHHas rvbpuamnsauus.
MpeogoneHne ©Oecnnogms MeXBUOOBLIX TMOPUOOB. LOCTWXKEHUS CenekuMm pacTeHUn U
XUBOTHbIX. «3es1EHasi pegoioyusi».

CoxpaHeHue M M3y4yeHMe TFeHETMYECKUX PECYPCOB KYINbTYPHbIX PACTEHUN U MX OUKNX
poanyen Ans co3naHus HOBbIX COPTOB M rTMOPUOOB CENbCKOXO3ANCTBEHHbIX KyNbTyp. M3yyeHue,
COXpaHeHUe U yrnpaesieHUe 2eHemuyYeCcKuMu pecypcamu  CeJIbCKOXO35UCMBEHHbIX U
MPOMBbICII08bIX XUBOMHBIX 8 UENsX YyAy4WeHUs Cyuecmsyruux U co30aHusi Ho8bIx Mopoo,
JIUHUU U KpOCco8, 8 MOM 4ucre C [PUMEHEHUEM CO8PEMEHHbIX Memodo8 Hay4HbIX
uccriedosaHul, nepedosbix udeli U nepcrieKMuU8HbIX MexHo10aul.

OemoHcTpauun

MopTpeTsl: H. V. BaBunos, N. B. Muuypun, . [J. KapneyeHko, I1. 1. JlykbsiHeHko, B. J1.
Actaypos, H. Boprnoyr, [I. K. benses.

Tabnuupbl 1 cxembl: «LIeHTpbl NPOMCXOXAEHNS U MHOrOOBpa3sns KynbTYpPHbIX pacTeHUINY,
«3aKOH TOMOJSIOTMYECKMX PSOOB B HACNEACTBEHHOM U3MEH4YMBOCTUMY, «MeTogbl cenekumm»,
«OToanénHasa rmbpugunsauusny, «MytareHesy.

Na6opaTtopHasa paboTta «M3yuyeHne COpTOB KyNbTYpPHbIX pacTEHUI U NOPOA AOMALLHMX
XKUBOTHbIX».

Na6opaTopHas paboTa «/3y4yeHne MeToaoB cenekunm pacteHnmny.

MpakTnyeckasn paboTa «[1prMBUBKa pacTeEHUNY.

Okckypena «OCHOBHblE METOAbl M OOCTUXKEHUS CenekuMrn pacTeHUN M XMBOTHbIX (Ha
CENEKLMOHHYI0O CTaHUMO, NNeMeHHyo depMy, CopTOoMCMbITaTEeNbHbIA Y4acToK, B TENnM4Hoe
X035MCTBO, B nabopaTtopuio arpoyHMBEPCUTETA UMM HAYYHOrO LIEHTPa)».

Tema 16. BuotexHonorusa u cuHTeTUYeCcKas buonorus

OObeKkTbl, MUcnonb3yemMble B OMOTEXHOMOrMW, — KIETOYHble W TKAHEBbIE KymnbTypbl,
MUKPOOPraHmambl, WX XapakTepucTuka. TpaguumoHHas OuotexHonorus: xneboneyeHwue,
Nnosfly4eHne KMUCIOMOSIOYHbIX NpoAYyKTOB, BUHoaenue. Mukpobuonornyeckuin cnHted. OO6bekTbl
MUKpOOMonormyeckmx TexHonorni. NMponseoacTeo 6enka, aMMHOKUCIOT U BUTAMUHOB.



Co3gaHne  TEeXHONMOrMM U MHCTPYMEHTOB  LEeNieHanpaBfieHHOro  U3MEHEHUs U
KOHCTPYMPOBAHWSI TEHOMOB C LieSiblo MOSTyYeHUs1 OPraHn3MoB N X KOMMOHEHTOB, CoAepKaLlmx
He BCTpevarowmecs B npupoae buocnHteTu4eckme nyTu.

KneTtouHasa wHxeHepus. MeTtoabl KynbTypbl KNETOK M TKAHEW PaCTEHUA WU XKUBOTHBbIX.
KpnobaHku. ComaTtudeckasd rmbpmausaumst 1 coMaTtuyeckuin ambpuoreHes. Vcnonb3oBaHue
rannovaoB B cenekunm pacteHun. lonyvYeHue MOHOKOHarbHbIX aHmumer. Vcrnonb3oeaHue
MOHOK/IOHalbHbIX U [OMUKIOHaNbHbIX — aHmumen 8  MmeduyuHe.  WcKyccTBeHHoe
onnogoTBopeHne. PeKOHCTpyKuMa  AWLEKNEeTOK W KINOHMpOBaHME  XMBOTHbIX. MeTopq
TpaHCcnNaHTauum gaep  KNeTtok.  TexHosoeuu  0300pOefieHuUss,  KynbmueuposaHusi U
MUKPOKITOHa IbHO20 Pa3MHOXEHUSI Ce/IbCKOX03UCMBEHHbIX Ky lbmyp.

XpOMOCOMHast U reHHas MHxXeHepusa. VICKyCCTBEHHbI CMHTE3 reHa M KOHCTpyMpoBaHue
pekombuHaHTHbIX OHK. Co3daHue mpaHca2eHHbIX op2aHu3mos. [OCTUXKEHMS U MEePCneKTUBDI
XPOMOCOMHOM W TE€HHOW WHXEeHepun. JKonormyeckme wn 3Tudeckne npobrnembl reHHON
NHXXEHEepUW.

MepguumHckmne 6uotexHonoruu. MNMoctreHomHas undposas meauumHa. MNLUP-guarHoctuka.
MeTabonomMHbIi aHanmM3, TeHOLIEHTPUMYECKUI aHanuM3 npoTeoMa 4enoBeka Ansi OLEeHKU
COCTOSIHMS ero 340poBbsi. icnonb3oBaHMe CTBOMOBLIX KMETOK. TapreTHas Tepanusa paka. 3D-
OuonHxeHepus ana  paspaboTkn yHOAMEHTanbHbIX OCHOB MEOMUMHCKMX TEXHOMOTUN,
CO30aHUSA KOMIMMEKCHbIX TKAHEeM COYeTaHMeM TEXHOMOrMA TPEXMEPHOro OUOMNPUHTUHFA W
ckacdbdonaunHra ans peleHns 3aaad nepcoHannM3npoBaHHON MeauLMHbI.

Co3paHue BEKTOPHbIX BakKUWH C Lernbk obecnedyeHns KOMOMHMPOBAHHOW 3aluTbl OT
Bo36yautenen OPBW, ycTaHOBNEHME MOMEKYNSAPHbIX MEXaHU3MOB (yHKUMOHMpoBaHus PHK-
cogepallmx BMpPYCOB, BbI3blBalOLLIMX 0COO0 onacHble 3aboneBaHnst YenoBeKka U XXMBOTHBIX.

OeMoHcTpauum

Tabnmubl ©n  cxembl:  «l/IcNONb30BaHME  MWUKPOOPraHM3MOB B MPOMbILUIIEHHOM
npounssoacTeey, «KrnetouHasa nHxeHepua», «'eHHaa HXeHepusa».

Na6opaTopHasa paboTa «/3yyeHne 06beKTOB BUOTEXHONOrMNY.

MpakTnyeckan pabora «llonydeHne MOMOYHOKMCHbIX NPOAYKTOBY.

AKckypeua «buoTexHonorna — BaxHenwas Npou3BOAMTENbHAsi curia COBPEMEHHOCTU
(Ha BuoTexHonornyeckoe NPOM3BOACTBO)».

11 KNACC

Tema 1. 3apoxaeHue 1 pa3BuTUE 3BOSIOLIMOHHBLIX NpeAcTaBneHnn B buonorum

OBonoumoHHas Teopusa Y. [apeuHa. [Npeanocbinkyu BO3HUKHOBEHUA OapBUHU3MA. YKN3Hb
N Hay4yHaqa geaTtensHocTb Y. [JapBuHa.

Aswxywme cunbl aBonouun Bugos no Y. [apeBuHy (BbiCOKas WHTEHCMBHOCTb
PasMHOXEHUA OpraHM3moB, HacneACTBEHHas W3MeHYMBOCTb, Gopbba 3a cyluecTBOBaHue,
€CTEeCTBEHHbIN U UCKYCCTBEHHbIN 0TOOP).

OdbopmneHne cuHTeTMdeckon Teopum aonoumm (CT3). HentpanbHaa Teopus
apontoumn. CoBpeMeHHasi 3BOSIIOUMOHHAs 6Guonorus. 3HavyeHMe 3BOSIIOLMOHHOW Teopun B
POpMUPOBaAHUUN ECTECTBEHHO-HAYYHOW KapTUHbI Mypa.

OdemMmoHcTpauun

MopTpeTtbl: Apuctotens, K. JlunHen, XK. B. Jlamapk, 3. XK. CeHt-Unep, XK. Kiosbe, 4.
HapseuH, C. C. YeTteepukos, U. WN. LUmanerayseH, [x. XongewnH, [1. K. bensies.

Tabnuubl n cxembl: «Cuctema xmson npupodbl (no K. JIMHHe)», «JlecTHMUA XMBbIX
cywectB (no Jlamapky)», «MexaHnsm opmMmmpoBaHUs nNPUCNOCOBNEHNA Yy pacTeHun WU
XMBOTHbIX (Mo Jlamapky)», «KapTa-cxema mapupyTa nytewectsua Y. JapsuHa», «Haxogkm Y.
HapsuHa», «®opmbl 6opbbbl 3a cyulectBoBaHue», «[llopogbl ronyben», «MHoroobpasve
KYNbTYPHbIX (hOpM KanycTbl», «[lopodbl AOMALLHUX XMBOTHbIX», «CxeMa obpa3oBaHMs HOBbIX



BugoB (no Y. [apsuHy)», «Cxema COOTHOLIEHUSA AOBWXYLMX cun asonounm», «OCHOBHble
NOMOXEHMSA CUHTETUYECKON TEOPUN IBOSTIOLUNY.

Tema 2. MukpoaBonoLUuA 1 eé pesynbTaTbl

Monynsauma kak anemeHTapHas eauvHuua aBontounn. CoBpeMEHHble MEeToAbl OLEHKM
reHeTM4YeCcKoro pasHoobpasunsa 1 CTpyKTypbl nonynaunin. iameHeHne reHogoHaa Nonynaumm Kak
afleMeHTapHOoe 3BOSMIOLUUOHHOE dABMneHne. 3akoH reHetTuyeckoro pasHoBecusa [x. Xapawn, B.
BanHb6epra.

OnemMeHTapHble akTopbl (OBWXywWwMe cunbl) SBoroumMn. MyTauMoHHBIM  npoLlecc.
KomGuHaTBHaa n3meH4MBOCTb. [pend reHoB — crnyyanHble HeHanpaBfieHHble W3MEHEHUs
yacToT annenen B nonynaumsax. SddekT ocHoBaTens. Sghghekm b6ymbiioHHO20 20pribiluKa.
CHUXeHue eeHemu4yecko20 pa3Hoobpasus: npu4yuHbl U crnedcmeusi. NposieneHue aghghekma
Opelicha eeHoe & bGonbwux U Marnelx nonynayusax. Murpauuun. Wsonaums nonynaumia:
reorpadmyeckas (NpocTpaHCTBeHHas1), bronornyeckas (penpoaykTuBHas).

EctectBeHHbIn O0TOOpP — HanpaBnsawwmn dakrtop asonouun. Popmbl €CTECTBEHHOIO
oTbopa: ABWMXYLLMIK, CTabunNuanpyowmi, paspbiBatowmi (an3pyntusHbein). onoson oTGOP.
Bo3HMKHOBEHME 1 3BOMOLMS COLMarnbHOrO NOBEAEHUS XXNUBOTHbIX.

MprcnocobneHHOCTb OpPraHn3mMoB Kak pe3ynbTaT  MUKPO3BONoUUK. Bo3HMKHOBEHME
npucnocobnexnit y opraHmamoB. ApoMopdo3bl U nanoagantauun. MNMpumepbl npucnocobnenni
y OpraHmsamoB: Mopdonornyeckne, dusnonormdeckne, OuoxmmMuyeckne, noBeneHYecKme.
OTHOCMTENBHOCTL NPMUCNOCOONEHHOCTM OPraHN3MoB.

Bug, ero kputepum un ctpyktypa. BupoobpasoBaHue Kak pesynbTaT MUKPOIBOSOLUMN.
U3onauua — kmodeBon haktop BugoobGpasoBaHud. [lytm M cnocobbl BMaoobpasoBaHus:
annonaTtpuyeckoe (reorpaduyeckoe), cumnaTpuieckoe (3KONOrMYecKoe), «MrHOBEHHOE»
(monunnoungusauns, rmbpugunsaums). OnuTenbHOCTb 3BOMIOLMOHHBIX NPOLIECCOB.

MexaHunambl opMnpoBaHMsi bMonorn4yeckoro pasHoobpasus.

Ponb aBonounMoHHon 6uonorum B pa3paboTke HayyHbIX METOAOB COXpaHeHust
H6uopasHoobpa3na. MuKpoIBOMOLUMA U KOIBOMIOUUSA MNapasntoB U KX XxosseB. MexaHu3mbl
POPMUPOBAHUSA YCTONYMBOCTH K aHTUBMOTMKaM 1 cnocobbl 60pbbbl C HEN.

OemoHcTpauun

MopTtpeThl: C. C. YeTBepukor, 3. Manp.

Tabnuupl n cxembl: «MyTaumoHHasa N3MEHYMBOCTbY, «[lonynaunoHHas CTpykTypa Buaay,
«Cxema nposiBneHus 3akoHa Xapgu—BanHGepra», «[Bwkywne cunbl  3BONOLUNY,
«3JKonornyeckasa m3onauMa nonynaumi ceBaHcKon dopenuy, «[leorpaduyeckas msonauus
NNCTBEHHULbI CUOMPCKOM U NUCTBEHHMULBI Aaypckony, «MonynsiuMoHHbIE BOJTHbI YMCITEHHOCTU
XULLHWKOB 1 XepTB», «Cxema QOencTBud ecTecTBEHHOro otbopa», «Popmbl OOpbObI 3a
CyLLleCTBOBaHMe», «MHaycTpranbHbIn MenaHun3my, «KvBble NCKOMaemble»,
«MoKkpoBUTENLCTBEHHAs OKpacka >XUBOTHbIX», «[lpedynpexgatolwas okpacka XUBOTHbLIXY,
«dunsmnonormnyeckme agantauuny, «lMpmcnocobneHHOCTb OpraHM3mMoB U €€ OTHOCUTENBHOCTbY,
«Kputepun Buga», «Bugbl-gBonHukny», «CTpykTypa Bmga B npupoge», «Cnocobbl
BnooobpasoBaHus», «leorpadumyeckoe BuaooobpasoBaHMe TPEX BUOOB  MaHAbILLENy,
«Qkonornyeckoe BuOoobpasoBaHMe BUMAOB cuHMUY», «[lonunnouabl pacteHun», «KanycTHo-
peaeyHbIn rmbpuay.

O6opynosaHue: repbapun pacTeHUN, KOMNEKUUN HACEKOMbIX, Yydena nTul U 3Bepen C
npMMepaMu pasnuyHbIX NpucnocobneHui, yydena Nty M 3Bepen pasHbiX BMAOB, repbapuu
pacTeHuin 6nmskmMx BngoB, 06pasoBaBLUMXCH pasnnyHbIMK criocobamu.

Na6opaTtopHas paboTa «BbisiBneHne nameH4nBocTn y ocobert ogHoro Buaa.

NabopatopHaa pabota «[lpucnocobneHna opraHM3aMoB W WX OTHOCUTENbHAdA
LenecoobpasHOCTbY.

Na6opaTtopHasa paboTta «CpaBHeHVe BUOOB MO MOPEOSIOrMYeCKOMY KpUTEPUIOY.

Tema 3. MakpoaBonouus u eé pesynbTaTbl



MeToabl nsydeHna makpoasonounn. lNaneoHTonornyeckne MeToabl U3y4eHUs 3BOMLUN.
MepexogHble opMbl U uroreHeTMyeckue psagbl opraHn3mMoB.

Buoreorpadguyeckne metoabl usydeHus apontouuun. CpaBHeHue dropbl U dhayHbl
MaTepPUKOB 1 OCTPOBOB. buoreorpaduyeckune obnactn 3emnu. Buabl-aHOEMUKM U PENUKTBI.

OmbBpuronornyeckne U cpaBHUTENbHO-MOPGONOrMYECKMEe METOAbl U3YYEeHUS 3BOMOLMM.
eHeTNnYeCcKMe MexaHU3Mbl 3BOMIOUMM OHTOreHes3a WM MOSABMEHUS 3BOMIOLMOHHBLIX HOBLLECTB.
fOMOMOrnyHbIE N aHanorMyHble opraHbl. PyanmeHTapHble opraHbl U ataBuaMbl. MonekynsapHo-
reHetTmyeckme, OMOXMMMYECKME W MaTeMaTUyeckme MeTodbl  U3YYEeHUs  3BOSIIOLUN.
fomonornyHele reHol. CoBpeMeHHble MeTOAbl MOCTPOEHNSA (OUNOreHeTUYECKMX AepeBLEB.

XPOMOCOMHbIE MyTaLMUn N 3BOSIHOLINS FEHOMOB.

OObwue 3akoHOMepHOCTM (MpaBwna) aBonwoumn.  llpuHyun  cMeHbl  byHKUUU.
HeobGpaTtumocTb aBontoumn. AgantueHas pagnaumsi. HepaBHOMEPHOCTb TEMMNOB 3BOSTHOLMN.

OdemoHcTpauun

MopTtpeThl: K. M. Bap, A. O. Koeanesckuin, . Mionnep, 3. ekkens.

Tabnuupl 1 cxembl: «dUNoreHeTUHECKUN psg nowaan», «Apxeontepukey, «3Bepo3ydbie
awepbl», «Cterouedansl», «PuHnodutel», «CemeHHble NanopoTHMKKM», «buoreorpadunyeckue
30Hbl 3emnuy, «[pend KOHTUHEHTOB», «PenukTbl», «HavanbHble cTagum 3amMOprOHanNbLHOro
pPas3BUTUS MO3BOHOYHbIX XXMBOTHbIX», « OMONOrMYHbIE N aHANOMM4YHble OpraHbl», «PyouMeHTbI»,
«ATaBu3MbI», «XPOMOCOMHble Habopbl 4enoBeka W LMMNaH3e», «[NaBHble HanpaBneHus
aBonoummy, «ObLme 3aKOHOMEPHOCTN 3BOSIOLNNY.

O6opynoBaHue: konnekuun, repbapuuv, Mynsku MCKomaemblX OCTaTKOB OpPraHuW3MoB,
MYMSDKA FTOMOSIOMMYHBIX, aHaNOrMYHbIX, PYAUMEHTapPHbIX OPraHoOB WM aTaBM3MOB, KOMEeKUUn
HaCeKOMbIX.

Tema 4. NMpoucxoxpgeHue n pasBUTUE XU3HU Ha 3emne

HayyHble ruMnoTesbl NPOUCXOXAEHUS XM3HM Ha 3emne. ABuoreHe3 W naHcnepmus.
[loHayyHble NpeAcTaBneHUs O 3apOXAEHUM XM3HM (KpeauumoHu3m). ['mnotesa MOCTOSHHOro
CaMO03apOoOXOEHNST XMU3HM N e€ onpoBepxeHne onbiTamn ®. Pegu, J1. CnannanHuanm, Jl.
MacTepa. MponcxoxageHne XnM3Hu 1 acTpodmnonorus.

OcHOBHble aTanbl HeopraHudeckon aBonouun. [naHeTapHas  (reonornyeckas)
aponoumsa. Xvmudeckast aBonoumsi. ABUOreHHbI CUHTE3 OpraHM4YecKMx BeELLECTB U3
HeopraHuvecknx. Onbit C. Munnepa un . KOpn. Ob6pasoBaHne NONMMEPOB U3 MOHOMEPOB.
KoauepsaTtHas runotesa A. W. OnapuHa, rmnotesa nepBuyHOro 6ynboHa [k. XongewnHa,
reHeTndeckas rmnotesa . Ménnepa. Pubosnmebl (T. Yek) n runotesa «mupa PHK» Y. T'mnbepra.
dopmumpoBaHme MemMbpaH N BO3HUKHOBEHWE MPOTOKMETKMN.

Uctopus 3emnun mn metoabl €€ usydeHusi. Mckonaemble OpraHM4YeckMe OcCTaTKu.
leoxpoHorormas un  eé€ wmetodbl. OTHocuTenbHad U1 abCcontoTHas  reoXPOHOSOMUS.
"eoxpoHonornyeckas Lwkana: 30Hbl, 3pbl, NEPUOAbI, AMOXK.

HavanbHble aTanbl opraHnyeckon asonoumn. MoseneHne n 3BONOLNSA NEPBbIX KNETOK.
Oeonouma Metabonuama. Bo3HMKHOBEHME NepBLIX 3KocucTeMm. CoBpeMeHHble MUKPOOHble
OvonnéHkn kak aHanor nepsBbliXx Ha 3emne coobuwects. CTtpomatonuThbl. [MpoKapuoTbl U
3yKapuoThl.

lMponcxoxgeHne aykapuoT (CumobuoreHes). OBOMOLUMOHHOE MNPOUCXOXKOEHUE BUPYCOB.
MponcxoxgeHne  MHOTOKNETOYHbIX  OpraHM3mMoB.  BO3HMKHOBEHME  OCHOBHLIX  FPYMM
MHOTIOKITETOYHbIX OPraHN3MOB.

OcCHOBHble 3Tanbl 3BOSMIOLMU BbICWIMX pacTeHun. OCHOBHble apoMopd03bl pPacTeHUMN.
Bbixog pacteHun Ha cywy. [losiBneHve CrnopoBbIX pacTeHUn M 3aBOeBaHWE UMW CyLUMW.
CemeHHble pacTeHus. [NponcxoxaeHne LBEeTKOBbIX PpaCTEHUN.

OcHoBHbIE 3Tanbl 3BONKOLMM XUBOTHOrO Mupa. OCHOBHble apoMopdO3bl KMBOTHbLIX.
Benackas dpayHa. KemBpunckuin B3pblB — NOsIBNIEHNE COBPEMEHHbIX TUMOB. [epBble XopAoBble
XMBOTHbIE. 2KU3Hb B BOAE. JBOMIOUMSA MO3BOHOYHBIX. [ponucxoxaeHne ampubuin n pentunun.



MpoucxoxaeHne mnekonuTawwmx u ntuy. MNpuHumMn knoyeBoro apomopdposa. OcBoeHue
6ecno3BOHOYHBIMM U MO3BOHOYHBIMU XXUBOTHBIMW CYLLW.

Passntne Xu3Hn Ha 3emne no spam W nepuofdam: apxen, MpoTEpo3oun, naneos3owu,
Me3030M, kanHo3ol. Obllas xapakTepucTuka Knumata W reorlorM4yeckMx MpOoLIECCOB.
MosiBNeHne 1 pacuBeT XxapakTepHbIX OpraHn3moB. YrneobpasoBaHue: ero ycroBus 1 BrvsiHNE
Ha rasoBbIll cocTaB aTmocdepbl.

MaccoBble BbIMUPaHUA — 3KOSIOrMyeckue Kpmsncbl npownoro. MNpudnHel U cneacTeums
MaccoBbIX BbIMUpPaHUN. COBPEMEHHbIN 3KONMOrMYECKUN Kpu3unc, ero ocobeHHocTu. Mpobnema
coxpaHeHus 6uopasHoobpasmsa Ha 3emne.

CoBpemMeHHas cuctema opraHnyeckoro mupa. MNpuHumMnel knaccudgukaumm opraHM3MoB.
OcHoBHbIE cnucTeMaTmyeckue rpynnsl OpraHN3mMoB.

OemoHcTpauun

MopTpeThl: ®. Peau, J1. Cnannanuanwn, J1. MNactep, N. N. MeuHunkos, A. . OnapuH, [x.
XongewH, . Ménnep, C. Munnep, . KOpu.

Tabnuupl n cxembl: «Cxema onbita ®. Pean», «Cxema onbita J1. Nactepa no nsyveHuio
camo3apoxaeHunsa xusHuny, «Cxema onbita C. Munnepa, . KOpu», «3Tanbl HeopraHM4Yeckon
aBonwouuny, «eoxpoHonornyeckas Lwwkanay», «HavanbHble aTanbl OpraHMYecKon 3BOMOLINNY,
«Cxema o06pasoBaHus 3ykapuoT nNyTéM cumbuoreHesay, «Cuctema XMBOW nNpupoabl»,
«CtpoeHne Bupyca», «Apomopdo3bl pacTteHun», «PuHnoduTbl», «OOHOKNETOYHbIE
Bogopocnny, «MHoroknetouHble Boaopocnuy», «Mxuy, «llanopoTHUKM», «loNnocemeHHble
pacteHusi», «OpraHbl UBETKOBbIX pacTeHuMny», «Cxema pasBUTUS KMBOTHOrO MUpay,
«Apomopdo3bl  KMBOTHLIX», «[lpocTenwme», «KuweyHononoctHoley, «[llnockue 4epsuy,
«YneHucTtoHormney, «PbIObI», «3eMHOBOAHbIEY, «[pecmbikatomecs, «[Tnybl»,
«Mnekonutarowme», «PasButne Xm3HM B apxenckon ape», «PasButue XnsHn B
NPOTEPO30MNCKON 3pex», «PasBuTUe XU3HW B Naneo3onckon apey», «PasBUTUE XU3HU B
Me30301CKon 3pey, «PasBuTne XuM3HM B KanMHo3omckon apex», «CoBpeMeHHas cucrtema
OpraHM4yeckoro Mmpa.

ObopynoBaHue: repbapun pacTeHMn pPasfnuyHbiX OTAENOB, KOMMEKUUN HACEKOMBbIX,
BMNaXHble npenapaTbl XUBOTHbIX, PAKOBWHbI MOJISTIOCKOB, KOMMEKLUMW WUIITIOKOXMX, CKeneTbl
MO3BOHOYHbIX >KMBOTHbIX, Yydena nTul W 3BEpen, KOMMEKUUM OKaMEHENOCTEeW, MONe3HbIX
McKonaemblX, MynsXXn OpraHNYeCckux OCTaTKOB OPraHM3MOB.

BuptyanbHas nabopartopHas pab6ota «MogenupoBaHue onbitoB Munnepa—tOpu no
N3y4yeHnto abnoreHHoro CUHTEe3a OpraHNYECKNX COEANHEHWI B NEPBUYHON aTMocdeper.

NabopaTopHasa pabota «l/3yyeHne UK onucaHMe UCKOMaeMbIX OCTaTKOB APEBHMUX
OpraHn3moB».

MpakTnyeckasa pabota «M3ydeHne OCOBEHHOCTEN CTPOEHUA pacCTEeHUn pasHbIX
OTOENOoBY.

MpakTn4yeckasn padborta «/13yyeHmne 0cobeHHOCTEN CTPOEHNS MO3BOHOYHbIX KUBOTHBIX».

Tema 5. NMpoucxoxaeHne YenoBeka — aHTpPoONoreHes

Pasgenbl 1 3agayn aHTponosnori. MeTtogbl aHTPONOormu.

CraHoBneHne npeacraBrieHUn O NPOMCXOXKOEHMM 4YernoBeka. PenurnosHble BO33peHus.
CoBpeMEHHbIe Hay4HbIE TEOPUMN.

CxogctBO yemnoBeka C  KMBOTHbIMW. CucTemMaTMyeckoe MONOXeHNe 4enoBeka.
CeBugetenbctBa CXOACTBA 4esioBeKa C JKMBOTHbIMW: CpaBHUTENbHO-MOpPdonornyeckmne,
ambpuonornyeckmne, usmnonoro-onoxummyeckne, noeegeHyeckne. OTnNnuMs 4yemnoseka OT
XUBOTHbIX. [pAMOX0OXKAEHME M KOMMIIEKC CBA3AHHbIX C HUMM MPU3HaKoB. PasBuTME rofOBHOMO
MO3ra 1 BTOPOW CUrHanbHON CUCTEMBI.

Osmxywime cunbl  (bakTopbl) aHTponoreHesa: 6Guonornyeckne,  coumarnbHble.
CooTHoLeHne Bronornyecknx n coumanbHblx hakTopoB B aHTpOnoreHese.



OcHoBHble cTagun aHTponoreHesa. PaHHne yenoBekoobpasHblie 06e3bsiHbl (MPOKOHCYIbI)
N paHHMe NOoHrnapl — obLme Npeakn YenoBekoobpasHbix 06e3bsH 1 noaen. ABCTpanonuTekn —
ABYHOrne npegku niogen. Yenosek ymernbin, nepBble U3roTOBMEHUS opyaui Tpyaa. Yenosek
NPSIMOXOASILLMIA 1 NEePBbIA BbIXOA Ntoaen 3a npeaensl Adpukn. Yenosek rengensbeprckmn —
obWwunin  npegok  HeaHAepTanbCKOro  4erioBeka W yenoBeka pa3ymHoro. Yenosek
HeaHOepTanbCKMM Kak BUA Mogen XonoAHoro knumaTta. YenoBek pasyMHbI COBPEMEHHOrO
Tna, AEHUCOBCKUIN YenoBeK, OCBOEHME KOHTUHEHTOB 3a npegenamu Adpukun. MNaneoreHeTuka
n naneoreHomMuKa.

OBonouns CoBpeMEHHOro yenoseka. EctectBeHHbI OTOGOp B nonynsaumsix 4YernoBeka.
MyTaumMoHHbIN npouecc 1 nonuMopdusm. MNMonynaunoHHble BOMHbI, Apend reHoB, Murpaums u
«3dhheKkT ocHoBaTENA» B NONYNALNAX COBPEMEHHOIO YEIOBEKA.

Uenoseyeckue pacol. [NoHATHE 0 pace. bonbline pacbl: eBponeongHasa (espasuinckas),
aBcTpano-HerpovaHas (aKksaTopuarbHas), MOHrofioMaHas (asvMaTcko-aMepukaHckas). Bpemsa u
nyTW pacceneHus 4enoBeka no nnaHete. EAMHCTBO JenoBeyeckux pac. HaydHas
HECOCTOATENbHOCTL  pacu3ma. [lpucnocobneHHoCTb 4YenoBeka K  pasHbiM  YCIOBUSIM
OoKpyxatoLlen cpefbl. BrnivsHue reorpadmnyeckon cpefbl U gpendpa reHoB Ha Mopconornto u
dmsmonormo yenoseka.

MexancunnnuHapHble Metogbl B mamdeckon (GMONMOrMYECcKon) aHTPOMONOrnn.
OBOMIOLUMOHHAS  aHTPOMOMNOrMA M NaneoaHTPONosNorMs  4enoBeyeckux  Nonynsuni.
BbuocoumanbHble  uccriegoBaHuMst  npupodbl  YenoBeka.  MccnepoBaHve  KO3BOMOLMM
©MONorn4eckoro 1 coumnanbHOro B YeNOBEKe.

OemMoHcTpauuum

MopTpeThl: Y. JapsuH, J1. Jlukun, A. A. PornHckmin, M. M. 'epacumos.

Tabnmubl un cxembl: «MeTogbl aHTpononormm», «[ONMOBHOM MO3r  4enoBekay,
«YenoBekoobpasHble 06e3bsHbI», «CKeneT 4YenoBeka M CKeneT wumnaHiey, «PyouMeHTbl 1
ataBu3Mbl», «[BWXylWMEe Cuibl aHTpororeHesa», «3OBOJMOUMOHHOE APEeBO YErloBEKay,
«ABcTpanonutek», «4enoBek ymenbiny», «4enosek npsamoxogawmnmy», «[JeHNMCOBCKUIA YENOBEK»
«HeangepTtanbupbl», «KpomaHboHUbI», «[lpegku 4enoBeka», «3Tarnbl 3BOMOLUN YENOBEKaY,
«Pacbl Yenosekay.

O6opyaoBaHue: MynsXxu oKaMeHernocTen, NpeaMeTOB MaTepuarnbHOM KynbTypbl NpeaKkoB
yenoseka, penpoaykuun (doTtorpadun) KapTmH C  MUONornyeckummn un Bubnenckumm
CloXXETaMM NMPOUNCXOXOEHNSA YenoBeka, poTorpadmm HaxXo4oK MCKOMAEMbIX OCTaTKOB YerioBeKa,
CKeneT 4yerioBeka, MOAenNb Yepena YenoBeka M Yepena LMMnaH3e, MoAesb KACTU YEroBEKa U
KACTU WMMNaH3e, MOAEN Topca NpeaKoB YerioBeka.

NabopaTopHaa pab6ota «WM3yuyeHne ocoDeHHOCTEN CTPOEHMSI CKeneTa 4erioBeka,
CBSI3@HHbIX C MPSIMOXOXAEHNEMY .

MpakTu4yeckasn padboTa «/13yyeHne aKoNormyeckMx agantauumn YenoBekar.

Tema 6. ODOkonorMas — Hayka O B3aMMOOTHOLUEHMAX OPraHM3MoB M
HaaopraHU3MeHHbIX CUCTEM C OKpYXKaloLlen cpeaomn

3apoxgeHve u passutue akonormm B Tpydax A. lNymbonbarta, K. ®. Pynbe, H. A
CeBepuoBa, 3. lekkens, A. TeHcnn, B. H. CykauéBa. Pasgenbl n 3agaum akonormn. CeA3b
3KOMNOrnMn ¢ ApyrmmMm Haykammu.

MeTtoabl akonorun. lNoneBble HabnogeHUs. OKCNEPUMEHTLI B 3KOMOrMn: NpUpoOHbIE U
nabopatopHble. MogenvpoBaHue B 3Konornn. MOHUTOPUHI OKpyXatowen cpefbl: NoKasbHbIN,
pernoHanbHbI 1 rnobanbHbIN.

3HayeHne 3KOMOrMYeCcKMX 3HaHMK Ons YenoBeka. OKONMOrmy4eckoe MMpOBO33PEHME Kak
OCHOBa CBf3el 4ernoBeyecTBa C npupogon. PopMUpOBaHWE 3IKOMOMMYECKOM KynbTypbl W
3KONOrM4YeCcKom rpamMoTHOCTM HaceneHus.

OdemoHcTpauun



MopTpetbl: A. F'ymbonbart, K. ®. Pynbe, H. A. Ceepuos, 3. Nekkenb, A. TeHcnun, B. H.
Cykaués.

Tabnuubl u cxembl: «Pasgenbl akonornny, «MeTtoabl akonornm», «Cxema MOHUTOPUHra
OKpYyXatoLLen cpeabl».

NabopaTtopHas paboTa «/3yyeHne MeToa0B SKONOrMYECKMUX UCCNEegOBaHNNY.

Tema 7. OpraHuambl 1 cpega oouTaHua

Okonornyeckne  (paktopbl U 3aKOHOMepHocTM ux  gencteuda.  Knaccudukauus
akonormyecknx  paktopoB:  abuoTtudeckme, OuoTudeckme,  aHTponoreHHole.  Ob6wme
3aKOHOMEPHOCTU OEUCTBUS aKorormdeckux akrtopos. MNpasuno muHumyma (K. LnpeHrens, HO.
JInbux). TonepaHTHOCTb. OBPUONOHTHbLIE N CTEHOOMOHTHBIE OPraHU3Mbl.

AbunoTtundeckme gaktopbl. CBeT kak akonornyeckui paktop. [encrTBme pasHbix y4acTKoB
COMTHEYHOr0 CreKkTpa Ha OpraHuambl. JKOMOrMYeckMe rpynnbl PacTEHUN U KUBOTHbLIX MO
OTHOLIEeHUIo K cBeTy. CurHansHas ponb ceeta. doTonepmoansm.

TemnepaTypa Kak akonorndeckui dakrtop. [enctesne TemnepaTtypbl Ha OpraHu3Mbl.
IMoMKMNOTEPMHbIE U TOMONOTEPMHbIE OPraHM3Mbl. OBPUTEPMHbLIE U CTEHOTEPMHbIE OPraHM3Mbl.

BnaxHocTb kak akonormyeckun caktop. MpucnocobneHns pacTeHun K nogaepKaHuto
BogHoro 6GanaHca. Knaccudmkaums pacTteHun no oTHoweHuto K Boge. [lpucnocobneHus
XMUBOTHBIX K USBMEHEHNIO BOAHOIO pexunma.

Cpeabl 0OMTaHWSA OpraHM3moB: BOAHas, HAa3eMHO-BO3A4yLUHAsA, MOYBEHHasd, rmybuHHas
NOANOYBEHHAsA, BHYTPUOPraHuameHHas. Pusmko-xmmmyeckme ocobeHHOCTM cpen obuTaHus
opraHun3moB. MprcnocobneHns opraHM3MOB K XXM3HWU B pa3HbIX cpedax.

Buvonornyeckne putmbl. BHelwHWe n BHyTpeHHWE puTMbl. CyTOYHbIE N FTOANYHbIE PUTMBbI.
MprcnocobneHHOCTb OPraHN3MOB K CE30HHBIM U3BMEHEHUSAM YCIOBUIN XU3HM.

YKnsHeHHble oopMbl opraHnamoB. [MoHsATUE O XM3HeHHON dhopme. XKM3HEHHblE (PopMbl
pacTeHu: AepeBbsi, KYCTapHUKW, KYCTapHWYKW, MHOrofieTHMe TpaBbl, OL4HONETHWE Tpasbl.
YKnsHeHHble OpMbI  KUBOTHBIX: TMAPOOUOHTBI, r€0OMOHTLI, aspobuoHTLl. OcobeHHOCTU
CTPOEHUSA 1 obpasa XU3HW.

BbuoTtuueckne  daktopbl. Bugbl  GMOTUYECKMX  B3aUMOAEWCTBUN:  KOHKYPEHLMS,
XULLHNYECTBO, CMMBMO3 1 ero opmsbl. Napasntuam, koonepaumus, MyTyanuam, KOMMEHCanmM3m
(kBapTMpaHTCTBO, HaxnebHuyecTBO). HeTpodmyeckne B3anmmogencTems  (Tonuyeckue,
dopuyeckue, dabpuueckne). 3HavyeHne BUOTUYECKNX B3aMMOAEWCTBMM ANSA CyLLEeCTBOBaHUSA
opraHn3moB B cpefe obutaHus. MNMpUHUUN KOHKYPEHTHOMO UCKIIOYEHNS.

OemoHcTpauun

Tabnuubl U cxembl: «konormyeckne daktopbl», « CBETOBON CNEKTp», «KONnormdeckue
rPYnnbl XXMBOTHbIX MO OTHOLUEHMIO K CBETY», «TENNOKPOBHbIE XUBOTHbLIEY, «XONOOHOKPOBHbLIE
XMBOTHbIE», «dusmonormyeckme agantaumm >XMBOTHbIX», «Cpegbl 0BUTaHUA OpraHn3moBY,
«Bbuonornyeckue putMbl», «XKnsHeHHble PopMbl pacTeHuin», «  KN3HeHHble (OPMbl XXUBOTHBIXY,
«JKocUCcTEMA LLUMPOKONMCTBEHHOIO fleca», «QKocUcTeMa XBOMHOro necay, «Uenn nutaHmnay,
«XuwHn4ecTBo», «lMapasntnamy», «KoHkypeHums», «Cnmbnos», «kKommeHcannamy».

O6opynoBaHue: repbapun pacTeHUn U XKUBOTHLIX, MPUCIOCOBMEHHBIX K BIIMSHUIO
pas3nMYHbIX  JKOMOrM4yeckmx paktopoB, repbapum  CBETOMOOUBLIX, TEHenbuBbLIX 1
TEHEBbLIHOCMMBLIX PacTEHUN, CBETONOOMBbLIE, TEHENOOMBbLIE M TEHEBbLIHOCIMBLIE KOMHATHbIE
pacteHus, repbapum ©  KOMNEKUun TennonobmBbiX, 3UMOCTOMKMX, MOPO30YCTONYMBLIX
pacTeHui, dydena nTuL W 3Bepen, repbapum pacTeHu, OTHOCSALLMXCA K rurpoduTam,
Kcepodhutam, Me30duTaM, KOMHATHbIE PaCTEHUS [OaHHbIX TPYNM, KOMMEKUUN KUBOTHbIX,
obuTaowmx B pasHbIX cpefax, repbapum n KOMneKkuMm pacTeHUin M KMBOTHbIX, obnagatowmx
yepTaMmy NPUCMOCOBNEHHOCTU K CE30HHbIM W3MEHEHUAM YCIOBUWA XWU3HKW, repbapun wu
KONMEKUMM pPacCTEHUN W KMBOTHLIX PasfiUYHbIX >XMU3HEHHbLIX (OOPM, KOMNEKUUN XUBOTHbIX,
Yy4aCTBYIOLLNX B Pa3SINYHbIX BUOTUYECKNX B3AaUMOAENCTBUSAX.

NabopaTopHasa paboTa «BbisiBrieHMe nprucnocobreHnin OpraHM3MoB K BIIUSIHUIO CBETaY.



NabopaTtopHasa pabota «BbisBneHne npucnocobneHnin opraHM3MOB K  BIUSIHUIO
TemnepaTtypbi».

NabopaTtopHaa paborta «AHaTtomMmmyeckne OCOBEHHOCTU pPaCTEHUM M3 pasHbiX MeECT
obGuTaHNS».

Tema 8. dkonornst BUAOB U NONynALUn

JKonornyeckne xapaktepuctvku nonynsauun. Monynauusa kak Guonornyeckas cuctema.
Ponb HeogHopoaHOCTM cpenpbl, duanyeckux GapbepoB n ocobeHHocTen Guonorv BMAOB B
(POpMUPOBaAHUN NPOCTPAHCTBEHHOW CTPYKTYpbI nonynauni. OCHOBHbIE NoKa3aTeny Nonynaumu:
YMCIEHHOCTb, MMOTHOCTb, BO3pacTHas M MOMoBas CTPYKTypa, POXO4AeMOCTb, NPUPOCT, Temn
pocTa, CMEePTHOCTb, MUrpaLus.

Okonornyeckas cTpyktypa nonynauun. OueHka 4YMCneHHOoCTM nonynauun. OuHamuka
nonynsumm n eé€ perynaumsi. buotmnyecknin noteHuman nonynsumm. MogenvpoBaHue gUHaMUKN
nonynsumn. KpuBble pocTta wuucneHHoctM nonynauun. Kpusble BbbkMBaHuA. Perynauuns
YMCIEHHOCTN MONyNAUUA: ponb (PaKkTOpOB, 3aBUCALUMX W HE 3aBUCAWMX OT MMAOTHOCTM.
JkKororuyeckne cTpaternm Buaos (r- n K-ctparerunm).

MoHaTne o6 akonornyeckon Huwe Buaa. MecTtoobutaHme. MHoromepHass mopernb
akonoruyeckon HuwK k.. XaTumHcoHa. Pasmepbl akonorndeckon Huwu. MNMoteHumansHas u
peann3oBaHHasi HULLIW.

Bug kak cuctema nonynauun. Apeanbl BMAooB. Buabl M MX XKu3HEHHble cTpaTteruu.
SKonornyeckne aKBUBaneHTbI.

3aKOHOMEPHOCTM MNOBEAEHUA U MUrpaumi  >XUMBOTHbIX. Buonornyeckne wHBa3um
Yy>KepOoOHbIX BUAOB.

HeMoHcTpauum

MopTpeT: k. . XaTYNMHCOH.

Tabnuupl N cxeMbl: «DKOMNOrMYecKne xapakTepucTvkn nonynsummy, «MNpoctpaHcTBeHHas
CTpykTypa nonynsauun», «BospacTHble nvpamuabl nonynauum», «CKOpOCTb 3aceneHus
NMOBEPXHOCTM 3eMnu pasnuuHbiMK opraHmamammny», «Mogenb akonormyeckon Huwm k. W.
XaTuymHCOHa».

O6opynoBaHue: repbapun pacteHui, KONNeKUmMm >XMBOTHbIX.

JlabopaTopHasn paboTa «[lprucnocobneHms ceMsaH pacTeEHUN K PaCCENEHUIO».

Tema 9. Akonorus coobLiecTB. AKONornyeckne cUcTemMsl.

CoobuwectBa opraHu3amoB. buoueHo3 n ero ctpyktypa. CBs3n Mexagy opraHusmamun B
ouoLeHose.

Jkocuctema Kak oTkpbiTags cuctema (A. k. TeHcnn). OyHKUMOHanbHble OroKM
OpraHM3mMoB B 3KOCUCTEME: NPOAYLEHTbl, KOHCYMEHTbI, peayLeHTbl. Tpoduyeckme ypoBHM.
Tpoduueckne uenm u cetn. Abuotudeckne 6nokm akocuctem. MouBbl U UMbl B 3KOCUCTEMAX.
KpyroBopOoT BeLeCTB 1 MOTOK 3HEPIrMN B IKOCUCTEME.

OcHoOBHble nokasaTenu aKkocmucTeMbl. Buomacca u npoaykums. JKonormyeckme nupamuabl
uuncen, Guomacchl 1 aHepruu.

LHuHamuka 3KocuUCmem. Kamacmpoguueckue nepecmpouiku. ®nykmyayuu.
HanpaBneHHble 3aKOHOMEpPHblE CMEHbl CoOoOLWEecTB — cykueccun. NepBuYHbIE U BTOPUYHbIE
CYKLUEeCCUM M UX MNpPUYUHBL.  AHTPOMOreHHble BO3OENCTBMS Ha cykueccun. KnumakcHoe
coobulectso. buopasHoobpasne m NOMHOTA KPYroBOpOTa BELLECTB — OCHOBA YCTOMYMBOCTU
Ccoo0LLIeCTB.

MpupoaHble aKoCUCTEMBI. JKOCUCMEMbI 03EP U peK. JKocucmembl Mopell U OKeaHos.
Skocucmembl myHOp, riecos, cmened, nycmbiHb.

AHTpOMNOreHHble  akocuctembl.  Arpoakocuctema. ArpoueHo3d. Pasnuuma  mexay
aHTPOMOreHHbIMU U NPUPOAHBIMU 3KOCUCTEMAMM.



Yp6oakocuctembl. OCHOBHblIE KOMMNOHEHTLI ypboakocuctem. Nopoackasa dropa un dayHa.
CvHaHTponMsauma ropoacko  dayHbl. buonornyeckoe M XO3ANCTBEHHOE — 3HAYeHue
arpoakocuctemM n ypboaKoCHCTEM.

3aKOHOMEPHOCTM  (POPMUPOBAHUSA  OCHOBHbIX  B3aMMOAEWCTBUA  OpPraHM3mMoB B
akocuctemax. Porsnb KackadHo2o aghghekma u eudos-adughukamopos (Krrdesbix eudos) 8
yHKUUOHUpOBaHUU 3kocucmem. [lepeHoC SHeprm W BELWEeCTB MeXAy CMEXHbIMU
9KOCMCTEMAMWN. YCTOMYMBOCTb OpPraHM3MOB, MONYMAUMA W 3KOCUCTEM B YCNOBUSX
€CTECTBEHHbIX M aHTPOMOreHHbIX BO34ENCTBUN.

MexaHusmbl e030elicmgusi  3agpsi3HEeHUU pasHbiX muroe Ha cybopeaHU3MEeHHOM,
Oop2aHU3MEHHOM, MONynsUUOHHOM U 3KOCUCMEMHOM YPOBHSIX, OCHOB8bl 3KOSI02U4ECKO20
HOpMUpPOBaHUSI aHMPOro2eHHo20 8o30elicmausi. MeToaonorna MOHUTOPUHIa eCTECTBEHHbIX U
AHTPOMOreHHbIX 3KOCUCTEM.

OdemoHcTpauun

MopTpeT: A. [X. TeHcnn.

Tabnuupl n cxembl: « CTpyKkTypa GroueHo3a», «AKkocucTemMa LLUMPOKONIMCTBEHHOTO feca,
«3JKocuctemMa XBOMHOro necay, «®PyHKUMOHAmNbHbIE TPynnbl OPraHM3MOB B 3KOCUCTEMEY,
«KpyroBopoT BewectB B akocucteme», «Lenn nuTaHms (nactOvwHasa, LEeTpUTHas)»,
«3JKkonornyeckasa nupammaa vYmceny, «dkonormyeckas nupamuaa éuomaccbly, «konornyeckas
nupammaa aHeprum», «Ob6pasoBaHue Gonotay, «llepBuyHas cykueccus», «BocctaHoBneHune
neca nocrie noxapar», «3kocuctema osepa», «ArpoueHos», «KpyroBopoT BewlecTB U MOTOK
3Hepruu B arpoueHosey, «lMprumepbl ypboakocuctem.

O6opynoBaHue: repbapun pacTeHUn, KONMNEKUUM HaCeKOMbIX, Yy4dena nTuu, u 3Bepewn,
repbapumn KynbTYpPHbIX M ANKOPACTYLNX PaCTEHNN, aKBapMyM Kak MOOESb SKOCUCTEMBbI.

MpakTnyeckan paborta «M3yuyeHne n onmcaHme ypboaKoCUCTEMbIY.

Na6opaTtopHasa paboTta «/3yyeHne pasHoobpasmsa Menkux NOYBEHHbIX YNTEHUCTOHOMMNX B
pa3HbIX SKOCUCTEMAXY.

OKCKypcHAa «OKCKypcusa B TUNUYHLIN BuoreoueHos (B aybpaBy, 6epesHsiK, enbHuK, Ha
CyXOO0JbHbIN I NOMMEHHbBIN Nyr, 03epo, 60MoTOo)».

AKCKypcuna «OKCKypCusi B arpoakocncTemMy (Ha none nnun B TEMNYHOE XO3SMCTBO)».

Tema 10. Buocdepa — rnobanbHasa akocucTema

Buociepa — obwennaHetapHaa obonoyka 3emnu, rge CywecTByeT unu cyllecTBoBana
Xn3Hb. PassuTtue npeacrasneHni o buocdepe B Tpyaax 3. 3iocca. Yyenne B. V. BepHaackoro
0 brnocdepe. ObnacTtn Guocdepbl 1 €€ cocTa. >Knsoe BellecTBo 6rnocdepbl 1 ero yHKUNN.

3akoOHOMepPHOCTU cyllecTBOBaHUS buocdepbl. OcobeHHOCTM Bruocdepbl Kak rnobanbHoN
akocuctembl. [OuHammyeckoe paBHoOBecne B Ouocdepe. KpyroBopoTbl BeELLECTB W
Buoreoxnmunydeckne Uuuknel (yrnepoga, asorta). PUTMmyHOCTb siBneHun B Gruocdepe.

3oHanbHocTb 6uocoepsl. MNMoHATNE 0 Bome. OCHOBHbIE BUOMBI CyLLN: TYHAPA, XBOWHbIE
neca, CMellaHHbIE U LUMPOKOSIMCTBEHHbIE Jleca, CTENW, CaBaHHbI, MYCTbIHWU, TPOMMYECKNe fneca,
BblCOKOropbs. Knnumat, pacTuTenbHbIi U XXUBOTHbI MUP BMOMOB CyLLN.

CTpyktypa U YHKUMS >KMBbIX CUCTEM, OLEHKA WX PEecypCHOro noteHuMana u
BrocdepHbIX QYHKLUNNA.

OdemMmoHcTpauun

MopTtpeThl: B. N. BepHaackui, 3. 3tocc.

Tabnuupbl n cxembl: «lFeocdepbl 3emnuy, «KpyroBopoT asoTa B npupoae», «Kpyrosopot
yrnepoga B npupone», «KpyroBopoT kucrnopoga B npupoge», «KpyroBopoT Boabl B NpUpoae»,
«OcHoBHbIE  Ouombl  cywmn», «Knumatnyeckme nosica 3emnu», «TyHgpar, «Tavray,
«CmewaHHbin  necy», «lWupokonncteeHHbin nec», «Ctenb», «CaBaHHa», «[lyCTbiHAY,
«Tponuyeckuin nec.

O6opynoBaHue: repbapum pacteHnin pasHbix GUOMOB, KONMEKLUMN XKUBOTHbIX.

Tema 11. YenoBek 1 oKkpyxalolias cpeaa



Jkonorvyeckne Kpusncbl M UX nNpuynHbl. BosgenctBue denoseka Ha ©uocdepy.
3arpsasHeHve Bo3gywHow cpedbl. OxpaHa Bosagyxa. 3arpsasHeHue BogHow cpegbl. OxpaHa
BOAHbIX pecypcoB. Pa3pyweHune noysbl. OXxpaHa NOYBEHHbLIX PECYypCcoB. MI3ameHeHre knumarTa.

AHTpOMOreHHoe BO3OENCTBME Ha pPaCTUTENbHbLIN M KMBOTHbIK  MUp. OxpaHa
PacCTUTENbHOIO U XXMBOTHOIO Mupa. OCHOBHbIE MPUHLMMLI OXPaHbl Npupoabl. KpacHble KHUIN.
Ocobo oxpaHsiemble npupoaHble Tepputopumn (OOIMT). BoTaHnyeckne cagbl U 300N0rMYecKue
napku.

OCHOBHbIE NPUHLMMNbI YCTOMYMBOrO pasBUTUSA YernoBedecTBa 1 npupoabl. PaumoHansHoe
npupoaononb3oBaHMe U COXpaHeHue Ouonoruyeckoro pasHoobpasus 3emnn. OOwme
3aKOHOMEPHOCTU rnobarnbHbIX 3KONormdecknx kpnancor. OCOOEHHOCTN COBPEMEHHOIO Kpuanca
N ero BeposiTHbIE NOCNeACTBUS.

PasBntne MeTOOOB MOHUTOPMHIa pPasBUTUS OMACHbIX TEXHOMEHHbIX MPOLIECCOB.
CucmemHble uccriedogaHusi rnepexoda K pecypcocbepezarowieli U KOHKYpPeHMOocrnocobHou
SHepzemuke. Guonoesuyeckoe pasHoobpasue u buopecypcnl. HauuoHarnbHble
UHOpMayUOHHbIe cucmembl, obecriedusarowue Oocmyrn K UHopMayuu 1o COCMOSHUIO
omoeribHbIX 8Ud08 u akocucmem. OCHOB8bI 3Kopeaburnumayuu 3kocucmem u criocobos 6opbbbi
¢ buoriospexdeHusamu. PeKOHCMpPyKUUs MOPCKUX U Ha3eMHbIX 9KOCUCMEM.

OdemoHcTpauun

Tabnuubl 1 cxembl: «3arpasHeHne atmocdepbl», «3arpsisHeHne rugpocdepbi»,
«3arpsisHeHne nousbly, «[lapHukoBbIN  3adpdekT», «Ocobo oxpaHsieMble NPUPOLHbIE
Tepputopumny», «Mogenu ynpasnsemMoro mupa.

O6opynoBaHue: oTtorpadmm OXpaHSEMbIX pPacTEHUA U KMBOTHbIX KpacHom KHurm
Poccuinckon ®egepaunn, KpacHom KHUrM permoHa.

NMNMAHUPYEMBbIE PE3YJIbTATbl OCBOEHUA NMPOIrPAMMbI MO BUOJTIOTM HA
YPOBHE CPEOHEIO OBLWEINO0 OBPA30BAHUA

JINYHOCTHBLIE PE3YJIbTATbI

OroC COO ycraHaBnuBaeT TpeboBaHWs K pesynbTaTaM OCBOEHUS oby4valoLnmMmca
nporpamm cpegHero obuiero ob6pa3oBaHus: NMMYHOCTHbIE, MeTanpeaMeTHbIe U NpeaMeTHbIE.

B CTpyKType NMYHOCTHBLIX pe3ynbTaToB OCBOEHWS NMporpaMmmbl No 6MonorMn BblgeneHbl
cnegylowme  cocTaBnfalowMe: OCO3HaHWe  oby4alWwuMUCs  POCCUMCKOW  FpaXaaHCKOW
WOEHTUYHOCTN — FOTOBHOCTM K CaMOpPa3BUTUIO, CAaMOCTOATENbHOCTU WM CaMoornpenerieHnto,
Hanu4yue momueayuu K obydeHuto 6uonoruu, yeneHarnpassieHHoe pa3eumue BHYTPEHHUX
ybexaeHnn NUYHOCTM Ha OCHOBE KIOYEeBbIX LEHHOCTEN U UCTOPUYECKUX TPaauuuin pasBuTus
OMOMNOrnM4eckoro 3HaHus, 20MO8HOCMb U CrIOCOBHOCMb OOYy4YaloLMXCS PYKOBOACTBOBATLCS B
CBOEN [OeATenbHOCTM  LUEHHOCTHO-CMbICMIOBbIMX  YCTAHOBKaMK,  MPUCYLLMMU  cUCTEME
Guonornyeckoro  obpas3oBaHusA, Hasu4yue  PasoCO3HaHUs  JKOMOrMYECKOW  KynbTypbl,
crnocobHocmu cmagumb Lenn N CTPOUTb XXU3HEHHbIE NNaHbl.

JIN4HOCTHbIE pesynbTaTbl OCBOEHMSI NPOrpaMmbl N0 GMonorMm SOCTUrarTCa B €ANHCTBE
y4yebHOM 1 BocnUTaTENbHON OeATEeNbHOCTU B COOTBETCTBMM C TPaAULMOHHBIMU POCCUACKMMMU
COLIMOKYIbTYPHBLIMU, UCTOPUYECKUMN N OYXOBHO-HPABCTBEHHBLIMU LEHHOCTSIMU, MPUHATHIMU B
obwecTBe npaBuraMM U HopMaMu MNOBeAEHUS M CNOcOOCTBYHOT MpoLeccaM CaMono3HaHWus,
CaMOBOCMUTaHNS U CaMOpPa3BUTUS, PA3BUTUS BHYTPEHHEN MO3MLMKN JIMYHOCTM, NaTpMoTM3Ma U
YBa)XEHUS K 3aKOHYy M MpaBoOMopsiaKy, YenoBeky Tpyda M CTaplueMy MOKONeHUI0, B3aMMHOro
yBa)XXeHUs, OEepexHOro  OTHOLIEHMS K  KyNbTYypHOMY Hacneguto n  Tpaguuusiv
MHOroHaLmMoHaneHoro Hapoga Poccuiickon degepauumn, npupoae 1 okpyxatowen cpege.

JIn4HOCTHbIE pe3ynbTaTbl OCBOEHUN y4ebHOoro npeameTta «buonornsa» AomkHblI oTpaxaTb
FOTOBHOCTb M CMOCOBHOCTb 0BYyYatoLWMXCA PyKOBOACTBOBATLCA CHOPMUPOBAHHOW BHYTPEHHEWN



nosvunen INUYHOCTM, CUCTEMOM LEHHOCTHbIX OpUEHTauuh, MO3UTUBHBLIX BHYTPEHHUX
ybexaeHnn, COOTBETCTBYHOLUMX TPaAULMOHHLIM  LEHHOCTSIM  POCCUMCKOro  obLuecTBa,
pacLiMpeHue Xn3HeHHOro onbiTa 1 onbiTa AeaTeNnbHOCTU B MpoLecce peanusaumm OCHOBHbIX
HanpasneHnin BocnUTaTenbHOM AeATeNbHOCTU, B TOM YMCNE B YacTu:

1) rpaxxgaHCKOro BOCNUTaHUA:

ChOPMMPOBAHHOCTb  FPaXK4AHCKOM  no3vumym  obydaroulerocss Kak  akTMBHOMO U
OTBETCTBEHHOrO YfieHa POCCUMCKOro obLLecTBa;

OCO3HaHWE CBOMX KOHCTUTYLMOHHbLIX MNpaB W OOSA3aHHOCTEN, YyBaXXeHME 3akoHa W
npaBonopsaka;

FOTOBHOCTb K COBMECTHOWN TBOPYECKOW OEATENbHOCTU MpU COo3a4aHnM Y4ebHbIX NPOEKTOB,
peLleHnn y4ebHbIX U No3HaBaTENbHbIX 3a4ad, BbINOSIHEHUM BMONOMMYECKNX SKCMEPUMEHTOB;

CnocoBOHOCTbL onpefenaTb COOGCTBEHHYD MNO3UUMIO MO  OTHOLIEHUIO K  SIBMEHUAM
COBPEMEHHOW XN3HN N OO BACHATL €€;

YyMEHME  y4nTbiBaTb B  CBOUX  AEWUCTBUAX  HEOOXOAMMOCTb  KOHCTPYKTUMBHOIO
B3aMMOAENCTBUSA NMOAEN C pasHbIMU YOEXOEHNSMU, KyNbTYPHLIMU LIEHHOCTSIMU U COLManbHbIM
NoNOXEHWEM;

FOTOBHOCTb K COTPYAHMYECTBY B MpOLIECCE COBMECTHOIO BbIMNOSHEHUSA Y4YeOHbIX,
no3HaBaTernbHbIX W UCCreaoBaTeNbCKMX 3adad, YBaXWUTENbHOrO OTHOLWEHUS K MHEHMIO
ONMOHEHTOB NpW 06CYXAEHMN CMOPHbLIX BONPOCOB BMONOrM4YeCcKoro CoaepXKaHns;

FTOTOBHOCTb K N'YMaHUTapHOW N BONOHTEPCKOWN OeATENBHOCTY;

2) NnaTpMoTU4ECKOro BOCNUTaHUA:

CPOPMUPOBAHHOCTb POCCUACKON rpaXk4aHCKON MOEHTUYHOCTK, NAaTPUOTU3MA, YBAXKEHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTM nepeq PoauHOW, ropgoCcTu 3a CBOW Kpawn, CBOKO
PoauHy, cBow s3bIK M KynbTypy, NPOLUIOe N HacTosILLee MHOroHaunoHaneHoro Hapoga Poccuu;

LEHHOCTHOE OTHOLWIEeHWe K MpUPOOHOMY Hacneauo W NaMsaTHUKaM  npupogbl,
AOCTUXeHnaM Poccun B Hayke, NCKYCCTBe, CNopTe, TEXHOMNOrMsAX, TPYAE;

CMOCOBHOCTb OueHuBaTb BKMNag POCCUNCKMX YYEHbIX B CTaHOBMEHME W pas3BuUTME
BGuonornn, NOHMMaHUSA 3Ha4eHUst BUONOrMN B NO3HAHMM 3aKOHOB NPUPOAbI, B XXN3HM YenoBeka u
COBPEMEHHOro 0bLLeCTBa;

naenHass  yOeXOEHHOCTb, T[OTOBHOCTb K  chnyxeHutio u  3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyabby;

3) AyXOBHO-HPABCTBEHHOIro BOCNUTAHUA:

OCO3HaHME OYXOBHbIX LLEHHOCTEN POCCUNCKOro Hapoaa;

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMUS, 3TUHECKOro NOBEAEHNS;

CMOCOBHOCTb OUEHMBATb CUTYaUMIO N MPUHUMATb OCO3HaHHbIE PELUEHUsI, OPUEHTUPYSACH
Ha MOparibHO-HPaBCTBEHHbIE HOPMbI N LIEHHOCTH;

OCO3HaHWe NMYHOro BKNaga B NOCTPOEHME YCTOMYMBOro Byayuiero;

OTBETCTBEHHOE OTHOLLUEHME K CBOUM poauTensaMm, CO34aHul0 CEMbU Ha OCHOBE
OCO3HAHHOrO NMPUHATUSA LEHHOCTEN CEMENHOW XMU3HU B COOTBETCTBUWM C TPaaULNAMW HApOAOB
Poccuu;

4) 3cTeTU4eCKOro BOCNUTaHUsA:

3CTETMYECKOE OTHOLLEHME K MUPY, BKMAOYAs 3CTETUKY BbiTa, HAy4YHOrOo U TEXHUYECKOro
TBOPYECTBA, CropTa, TpyAa, ObLLEeCTBEHHbIX OTHOLLEHWI;

NMOHMMaHME 3MOLMOHANbHOIO BO34ENCTBUS XKMBOW NPUPObI N €€ LLeHHOCTY;

FTOTOBHOCTb K CaMOBBbIPaXXEHWIO B pPasHbIX BMOAX WCKYCCTBA, CTPeMIieHMe NposBnsATb
KayecTBa TBOPYECKOWN NIMYHOCTY;

5) wmanyeckoro BocnuTaHusi, ((HPOPMMPOBAHUA KyNbTypbl 340POBbS U
3MOLIMOHaNbLHOro 6naronony4ms:

NMOHMMaHWe N peanuaauus 340poBoro n 6esonacHoro obpasa Ku3Hu (300poBoOE NUTaHUe,
cobnogeHne rmMrmeHnYecknx nNpasun U HoOpM, cbanaHCUMpOBaHHLIN PEXUM 3aHATUA U OTAbIXA,



perynapHas wusmdeckas aKTMBHOCTb), OepexHOro, OTBETCTBEHHOIO W KOMMETEHTHOro
OTHOLLEHUA K COBCTBEHHOMY (PU3NYECKOMY N MCUXUHECKOMY 340POBbIO;

NOHMMaHMe LEHHOCTU npaBun  WHAMBMAYANbHOTO W  KONMEKTMBHOro 6e3onacHoro
noBedeHnsa B CUTyaumsX, YrpoXarLwmnx 340P0OBbLI0 U KU3HU ToAEN;

OCO3HaHWe NOCMNEACTBMN W HENPUATUA BPEAHbIX MNpuBblYeKk (YnoTpebneHus ankorons,
HaPKOTUKOB, KypEeHUS);

6) TpyaoBOro BoCNMUTaHuA:

FOTOBHOCTb K TpyAy, OCO3HaHME LLeHHOCTN MacTepcTBa, Tpyaontobue;

FOTOBHOCTb K  aKTUBHOW  OEeATEeNbHOCTU  TEXHOMOrM4yeckom Uu  couumarnbHOM
HanpaBnNeHHOCTW, CNOCOOHOCTb MHULMMPOBATL, NMAHNUPOBaTb M CAMOCTOSITENbHO BbIMOMHATD
TaKylo 0eATeNbHOCTb;

WMHTEpeC K pasfimyHbiM cdepamM npodheCccuoHanbHON OeAaTeNbHOCTU, YMEHWe coBepLluaTb
OCO3HaHHbIM BbIOOP ByayLen npodeccun n peanm3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE MNaHbI;

FOTOBHOCTb U CMOCOOHOCTb K 06pa3oBaHMIO M CaMO0bpa30BaHUIO Ha MPOTSKEHUN BCEWN
XN3HW;

7) 3KONOrn4YecKoro BOCNUTaHus:

9KOMOrm4yeckn uenecoobpasHoe OTHOLLEHWE K NpMpoae Kak MCTOYHUKY XXM3HM Ha 3emne,
OCHOBE €€ CyLeCTBOBaHUS;

NOBbLILLUEHNE YPOBHSA 3KOSIOrMYECKOW KyrnbTypbl: NpuobpeTeHne onbiTa nnaHMpoBaHUA
MOCTYMKOB M OLEHKN NX BO3MOXHbIX MOCNEACTBMI AN OKpy)KatoLlen cpeabl;

0CO3HaHwue rnobanbHOro xapakrepa 3KONorM4eckmx Npobnem n NnyTen Nx peLleHns;

CnocobHOCTb MCNonb3oBaTh NpuobpeTaemMble NpU U3yvyeHUn GUONOrNMN 3HaAHUS U YMEHUS
npy peweHun npobnem, CBA3aHHbIX C pauMoHanbHbIM NPUPOAONOSb30BaHNEM (cobntogeHue
npaBun nosBefeHnsa B NpuMpoae, HarnpasBfieHHbIX HA COXpaHeHWe paBHOBECUSA B dKOCUCTEMaX,
OXpaHy BMOoOB, aKocucTem, brnocdepsbl);

aKTMBHOE Henpuatne AencTBUNA, MPUHOCSALLMX BPen OKpyXatowen npupogHon cpeae,
yMeHVe NpOrHo3mpoBaTb HEGNaronpusTHbIE JKOMOrMYyeckme NOocneacTBuS NpeanpUHUMaeMbIX
OEeNCTBUN 1 NpeaoTepawaTh Ux;

HanuumMe pasBUTOr0 IKOMOMMYECKOrO MbILUSIEHMS, 3KOMOrMYECKOM KynbTypbl, OMbiTa
AEATENbHOCTU  3KOMOrMYECKOW  HarnpaBfneHHOCTWM, YMEHWs pPYKOBOACTBOBAaTbCA MMWU B
no3HaBaTeNbHOW, KOMMYHWKAaTUBHOMW W COUMAnbHOW MpakTuke, FOTOBHOCTUM K Yy4acTuio B
NPakTU4EeCKoN [eATENbHOCTIN KONOrMYeCKOW HanpaBieHHOCTY;

8) ueHHOCTN Hay4YHOro No3HaHus:

C(hOPMMPOBAHHOCTb MWPOBO33PEHMS, COOTBETCTBYIOLLEIO COBPEMEHHOMY  YPOBHIO
pasBUTUS Haykm U OOWECTBEHHOM MpPaKkTWUKW, OCHOBAHHOMO Ha Auanore KynbTyp,
CnocobCTBYOLWEro 0CO3HaHUIO CBOEro MecTa B NOMMKYNbTYPHOM MUPE;

COBEpLUEHCTBOBaHME  A3bIKOBOW W 4uMTaTENbCKOM  KynbTypbl  Kak  cpeAacTBa
B3aMMOAENCTBUSA MeXay NoAbMU U MO3HAHUSA MUPa;

NOHMMaHue cneundgukm BMOoNorMM Kak Hayku, OCO3HaHUA €€ ponv B hOpMMPOBAHUN
paunoHanbHOrO0 Hay4YHOro MbILLIIEHMS, CO30aHUM LIEeNOCTHOro NpeacTaBneHns 06 okpyxatoLem
MUpPE Kak O eOWHCTBE Mpupodbl, 4YenoBeka W obwiectBa, B MNO3HAHMM MNPUPOLHbIX
3aKOHOMEPHOCTEN U peLueHnmn npobnem coxpaHeHnsa NPUPOOHOro paBHOBECKS;

y6exxg€HHOCTb B 3HAYMMOCTWN BMONorMM Ans COBPEMEHHOWN LmBUNIM3aumm: obecneveHns
HOBOIrO YPOBHSA PasBUTUS MeOULMHbI, CO34aHne NepcnekTMBHbIX BUOTEXHOMOrMI, CNOCOOHLIX
pelaTb pecypcHble Npobrembl pa3BUTUSA YenoBedecTBa, Noncka nyTen Boixoga ua rnobdanbHbix
aKonoruvecknx npobnem n obecneyeHnsa nepexona K yCTom4MBomMy pasButuio, paumoHanbHOMY
NCNONb30BaHNI0 MPUPOOHbBIX PECYPCOB U (DOPMUPOBAHUIO HOBbIX CTaHAAPTOB XU3HMU;

3aMHTEPECOBAHHOCTb B MOJSTy4EHUM OMOMNOrMYECKMX 3HAHU B LIENAX MOBbILWEHMS 00LLen
KynbTypbl, €CTECTBEHHO-Hay4YHOW TrPaMOTHOCTU, KaK COCTaBHOM 4acTu OYHKUMOHANbHOM
rpamMoTHOCTM oByyvaroLmxcs, opMmMpyemMon Npu n3ydeHnn ruonoruu,



NOHMMaHMe CyLLHOCTM METOOOB MO3HAHWS, MWCMOMb3yeMbIX B €CTECTBEHHbIX HaykKax,
CMnocoBHOCTM UCNONb30BaTb MOMyYaemMble 3HAHWSA ONs aHanm3a U OObACHEeHUs SABMEHWN
OKpY>KaloLLero mMmpa u npoucxXogslmMx B HEM M3MEHEHWN, yMeHue aenatb OBOCHOBaHHbIE
3aKMNOYEHNA Ha OCHOBE Hay4HbIX (PaKTOB M UMEKLWUXCA OaHHbIX C LEnbl MnofnyyYeHus
AOCTOBEPHbIX BbIBOAOB;

CMOCOBOHOCTb CaMOCTOATENbHO WCMNONb30BaTb OMONOrMyeckne 3HaHuMa ANa peLleHns
npobnem B pearnbHbIX XXM3HEHHbIX CUTYaLMAX;

OCO3HaHWE LIEHHOCTU Hay4YHOW AEeATeNbHOCTW, FOTOBHOCTb OCYLLECTBATL MPOEKTHY U
nccneaoBaTeNbCKYO AEATENbHOCTb UHANBMAYANBHO U B rpynne;

FOTOBHOCTb W CMOCOBHOCTb K HenpepbiBHOMY 06pasoBaHU0 U camoobpasoBaHuio, K
aKTUBHOMY MOSMYYEHUIO HOBbIX 3HaHMW NO OMOMOrMM B COOTBETCTBUM C  XKUBHEHHBIMU
noTpebHocTAMM.

METAMNPEAMETHbBIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHUs1 y4ebHOro npegmeta «buonornsi» BKNOYaoT:
3HauMMble AnNg  (GOPMMPOBAHMS  MUPOBO33PEHUSA  OBy4YaloWMXCAa  MEXOUCUUMIMHAPHbIE
(mexnpeameTHble) oblieHayyHble MOHATUS, OTpaXKallime LEeNOCTHOCTb Hay4yHOW KapTWHbI
Mupa 1 cneumduky MeToaoB MO3HaHWUSA, UCMOMb3yeMbIX B €CTECTBEHHbIX HaykaX (BeLlecTBo,
9Heprus, sBneHune, nNpouecc, cuctema, HayyHbl akT, NPUHUKUM, rMnoTe3a, 3aKOHOMEPHOCTb,
3aKOH, Teopus, wuccregoBaHve, HabnogeHwe, UW3MepeHue, IKCNepUMEHT W Apyrue);
yHMBepcasnbHble yyebHble AencTBus (No3HaBaTerlbHble, KOMMYHWKATUBHbIE, PEeryrsaTUBHbIE),
obecneumBaowme  dopMmpoBaHme  (PYHKUMOHANbHOW  FPaMOTHOCTM M COLMarbHON
KoMneTeHuun oby4darLlmxcs; CnocobHOCTb  oby4valolmMXcss  UCMONb3oBaTb  OCBOEHHbIE
MeXOMCUMNITMHaPHbIE, MUPOBO33pPEHYECKME 3HAHWUS U yHMBepcarbHble y4yebHble AenCTBUSA B
Nno3HaBaTeNbHOW N counanbHOM NpakTUke.

B pesynbrate usyveHuss Guonorum Ha ypoBHe cpepHero obuiero obpasoBaHust Y
obGyvatowlerocs 6yayt cpopmmpoBaHbl NO3HaBaTENbHbIE YHMBEPCalbHble y4ebHble AenCTBuS,
KOMMYHWKaTUBHbIE YHUBEpPCalnbHble Yy4yebHble AEeWCTBUSA, perynsiTuBHble YHUBEpPCasbHble
y4yebHble 4eCTBUSA, COBMECTHas OeATeNbHOCTb.

MeTanpeameTHble pe3ynbTaTbl OCBOEHUSA MporpamMMmbl cpegHero obuiero obpasoBaHus
AOMKHbI OTpaxaTb:

OBnageHue yHuBepcanbHbIMU Yy4eOHbIMU NO3HaBaTeNbHbIMU AEUCTBUAMM:

1) 6a3oBble norn4yeckme JenNcTBUA:

camocToATeNbHO (hopMynMpoBaTh M akTyanuavpoBaTb npobnemy, paccmatpuBaTb €€
BCECTOPOHHE;

Mcnonb3oBaTb MNPU OCBOEHWM 3HAHMK MPUEMbI NIOrMYECKOro MbilneHns (aHanuaa,
CWHTE3a, CpaBHEHMUs, Knaccudukaumm, o6oOLieHns), pacKkpbiBaTb CMbICT OMONOrMYecKnx
NOHATUN (BbIAENSATb NX XapaKTepHble NPU3HaKN, yCTaHaBNMBaTb CBA3W C APYTMMWN NOHATUAMN);

onpeaenATb LenM AesTenbHOCTW, 3adaBas napaMeTpbl U KPUTEPUM WX AOCTUXKEHWS,
COOTHOCUTb pe3ynbTaTbl 4EATENbHOCTM C NOCTABNEHHLIMU LENAMMU;

ncnonb3oBatb BuonorMyeckme MoHATUS ANA OObACHEHMS (DaKTOB W SIBIIEHUA >KUBOW
npupoapbl;

CTPOUTb JOTMYECKMEe pacCyXaeHusi (MHAYKTMBHbIE, [OeOYyKTUBHble, MO aHanoruu),
BbISIBMSITb 3aKOHOMEPHOCTU 1 NPOTUBOPEYMS B pacCMaTpuBaeMbIX SBNEHUAX, hopMynupoBaTb
BbIBOAbI M 3aKMIOYEHUS;

NPUMEHATb CXEMHO-MOAENbHbIE CpeacTBa Ansi NPeACTaBNeHNs CyLLEeCTBEHHbIX CBA3EN U
OTHOLLEHUI B M3y4aeMbix BUonornyecknx obbEKTax, a Takke MPOTUBOPEYMA pasHOro poaa,
BbISIBMIEHHbIX B Pa3fMYHbIX MHPOPMALMOHHBLIX MCTOYHMKAX;



paspabatbiBaTb NnaH pelweHus npobrnembl C YYETOM aHanusa WUMeLUxcs
mMaTepuanbHbIX U HemMaTepuarnbHbIX PeCypCOB;

BHOCUTb KOPPEKTUBbI B AESATENbHOCTb, OLEHMBATb COOTBETCTBME pe3yrnbTaToB LEensam,
OLEeHMBaTb PUCKN NOCNeACTBUIN OEATENbHOCTY;

KOOpAMHMPOBaTb W BbINOMHATL pPaboTy B YCNOBUSX peanbHOro, BUPTYanbHOro W
KOMOWUHMPOBAHHOrO B3aUMOAENCTBUS;

pa3BMBaTb KpeaTMBHOE MbILUIEHME NPU PELLEHUN XN3HEHHbIX Npobnem.

2) 6a3oBble nccnepoBaTenbCKue AeNCTBUSA:

BnageTb HaBblkamy y4ebHO-UcCcneaoBaTenbCKON U NPOEKTHOW OeATEeNbHOCTU, HaBblkaMu
paspeLueHs npobnemM, CnoCOBHOCTbIO U FOTOBHOCTLIO K CAMOCTOATENBbHOMY MOUCKY MEeTOAOB
peLleHns NpakTU4ecKnx 3agay, NPUMEHEHMUIO PasfnYHbIX METOA0B NO3HAHWUS;

MCNONb30BaTb pPas3fnNuMyHble BUAbl AEATENbHOCTM MO MNOMYYEHW0 HOBOFO 3HAHMWSA, €ero
nHTepnpeTaumun, npeobpa3oBaHNio U NPUMEHEHUIO B y4ebHbIX CUTyauusix, B TOM 4Yucne npu
co34aHuM y4ebHbIX 1 coumanbHbIX NPOEKTOB;

hopMMpoBaTb HayYHbIN TUM MbILLNEHWS, BNAaAeTb Hay4YHOW TEPMUHOMNOIMEN, KIoYEeBbIMU
NOHATUAMU N MeTOAAMY;

CTaBuTb U (bopmynupoBaTb COBCTBEHHbIE 3adayn B obpa3oBaTenbHOW AeATENbHOCTU U
XXM3HEHHbIX CUTYaLSAX;

BbISBNATb MPUYMHHO-CNEACTBEHHbIE CBA3M M aKTyanu3upoBaTb 3agadvy, BblABUraTtb
rmnoTtesy e€ pelleHus, Haxo4uTb apryMeHTbl AN [JoKas3aTenbCTBa CBOUX YTBEPXOEHWMN,
3agaBaTb NapameTpbl U KPUTEPUU peLLEHNS;

aHanusmpoBaTb MOfMyYeHHble B XO4e pelleHus 3afayn pesynbTaTtbl, KpUTUYECKU
OLEeHMBaTb NX AOCTOBEPHOCTb, MPOrHO3UPOBaTb N3MEHEHME B HOBbIX YCITOBUSAX;

AaBaTb OLIEHKY HOBbIM CUTyaLMsAM, OLleHUBaTb NPUOBPETEHHBIN OMbIT;

OCYLLECTBMATb LeneHanpasneHHbI NOUCK nepeHoca CpeAcTB U CcrnocoboB AencTBuSA B
npogeccmnoHarnbHyo cpeay;

yMeTb MEepeHOCUTb 3HaHWA B MO3HaBaTerNbHYld W MpakTudeckyto  obnactu
XU3HeJeATenbHOCTH,;

YMETb MHTErpupoBaTh 3HaHWS U3 pasHbiX NpeAMeTHbIX obnacTew;

BblABUraTb HOBble MAew, npegnaratb OPWUrMHanbHble MOAXOAbl W peLleHus, CTaBUTb
npobnemsl 1 3agayn, 4oNycKaLmne anbTepHaTUBHbIE PeLLeHNs.

3) pabota ¢ nHcopmaumen:

OPWMEHTUPOBATLCA B PasnUYHbIX UCTOYHUKaX WMHdopmauun (Tekcte yd4ebHoro nocobwus,
Hay4YHO-MONYNAPHON nuTepaTtype, BMonornyecknx CrnoBapsax M CrpaBOYHMKAX, KOMMbIOTEPHbIX
6asax paHHbIX, B VIHTepHeTe), aHanu3MpoBaTb WHGMOPMaLMIO Pas3NU4YHbIX BUOOB M OPM
npeacTaBneHns, KpUTUYECKU oLeHrBaTb €€ JOCTOBEPHOCTb U HEMPOTUBOPEYNBOCTb;

hopMynuMpoBaTb 3anpocbl U NPUMEHATb pasfnuyHble MeTodbl Mpu noucke n oTtbope
Buonornyeckon MHpopmaumm, Heo6xoAMMON AN BbINONHEHUS y4ebHbIX 3apav;

npuobpeTtaTtb OMNbIT MCNOMNb30BaHUS WMH(OPMAaLMOHHO-KOMMYHUKATUBHBIX TEXHOMOIMN,
COBEpPLUEHCTBOBATb KyNbTypy akTUBHOIO UCMOMb30BaHWS PasfnyHbIX MOUCKOBbLIX CUCTEM;

CaMOCTOATENbHO BbIOMpaTh OnNTUMarnbHy0 QOopMy npeactasneHns Guonornyeckomn
MHopMaL MK (Cxembl, rpadunkn, avarpammbl, Tabnuubl, PUCYHKU U OpYroe);

ncnonb3oBaTb HaydHbIA S3blk B KadecTBe cpeactBa npu pabote ¢ Guonormyeckomn
NHOPMaLMEn: NPUMEHATb XUMUYECKME, PU3NYECKNEe U MaTEMaTUYEeCKne 3Haku U CUMBOSIbI,
dopmynbl, abbpeBuaTtypy, HOMEHKNaTypy, WCMNOMb30BaTb W MNpeobpas3oBbiBaTb 3HAKOBO-
CMMBONUNYECKME CpeacTBa HarnsagHoCTy;

BNadeTb HaBblkaMW pacrnos3HaBaHus W 3awWwmTbl  MHOpMauun, WHGPOPMaLMOHHOM
6e30MacHOCTU NMNYHOCTH.

OBnapeHue yHuBepcanbHbIMU KOMMYHUKaTUBHbIMU AENCTBUSIMU:

1) o6LieHune:



OCYLLECTBIATbL KOMMYHMKALUN BO BCEX Chepax XXMU3HWU, akTUBHO y4acTBOBaTb B Anarnore
N1 QUCKYyCCUM MO CyLlecTBy obCyxaaemMon TeMbl (yMeHVe 3agaBaTb BOMPOCHI, BbiCKa3biBaTb
CYXOEHUs OTHOCUTENbLHO BbLINOSIHEHUS nNpeanaraemMon 3afdayun, YYuUTbiBaTb WHTEPEChl WU
COrnacoBaHHOCTb NO3NLMIA APYrnX y4aCTHUKOB Auarnora unm QUCKyccum);

pacno3HaBaTb HeBepbarnbHble cpeacTBa OOLLEHWsl, NOHMMaTb 3HaYeHuWe coumanbHbIX
3HaKOB, NPeAnOCbLINOK BO3HUKHOBEHUSA KOHMPIMKTHLIX CUTYaUui, YMEeTb CMArYaTb KOHMITUKTLI U
BECTU Neperosops;

BnageTb pa3nuyHbiMy cnocobamu obLieHns n B3aMMOLEeNCTBUSA, NOHMMaTb HaMepeHus
ApYrux nogen, NposiBNSATb YBaXUTENbHOE OTHOLLEeHWe K cobecefHUKy U B KOPPEKTHON hopme
dopmynmMpoBaTb CBOW BO3PaXeHWS;

Pas3BEPHYTO W FOrMYHO M3naratb CBOK TOYKY 3PEHWUsi C UCMONb30BaHMEM S3bIKOBbIX
CPeAcTB.

2) coBMecCTHas AeATeNbHOCTb:

NOHUMATbL U UCMOMNb30BaTb NMPeuMyLLecTBa KOMaHOHOW U MHOMBMAYanbHON paboTbl Npu
peweHun Gronornyeckon npobnemsl, 060CHOBLIBATL HEOOGXOANMOCTb MPUMEHEHUS TPYMNMNOBbLIX
hopM B3aMMogenCcTBuSA Npu peLueHnn y4ebHomn 3agayu;

BblibMpaTb TemMaTuky U MeToAbl COBMECTHbIX OEWCTBUA C YYETOM OBLUMX MHTEPECOB U
BO3MOXHOCTEWN KaXJoro YneHa KornekTnea;

NPUHUMaTL LenM COBMECTHOW [eATeNnbHOCTW, OpraHvu3oBbiBaTb W KOOPAMHMPOBATb
AENCTBMA MO €€ OOCTWXKEHMUIO: COCTaBnATb MnaH OeWUCTBWUWA, pacnpefensatb pornu C YY4ETOM
MHEHUIN y4acTHUKOB, obCyaaTb pesyrnbTaTbl COBMECTHON paboThl;

OLeHMBaTb Ka4yeCTBO CBOEro BKMaja M Kaxaoro yyacTHUKa KoMaHgbl B obLwmnin pesynbTat
no paspaboTaHHbIM KpUTEPUAM;

npegnaratb HOBblE MPOEKTbl, OUeHWBaTb MAEU C MO3ULUM HOBU3HbI, OPUTMHAIBLHOCTY,
NPaKTU4EeCKON 3HA4YUMOCTW;

OCYLLECTBMATb MO3UTUBHOE CTpaTernyeckoe MoBeAeHNe B PasfuyHbIX CUTyauumsx,
NPosBNATL TBOPYECTBO N BOOBpaxeHue, b6biTb MHULMATUBHBIM.

OBnageHue yHuBepcanbHbIMU PErynsaTUBHbLIMU AeUCTBUSIMUN:

1) camoopraHu3auus:

ncnonb3oBatb GuonornyeckMe 3HaHUA ONA BbISBNEHMS NpobnemMm u ux pelleHus B
XWU3HEHHbIX U Y4ebHbIX CUTyaLmnsaXx;

BblIbMpaTb Ha OCHOBE BUONOrMYECKNX 3HaHUI LieneBble U CMbICITOBbIE YCTAHOBKN B CBOUX
AENCTBUAX U MOCTYNKax MO OTHOLLEHWIO K XMBOW Mpupoae, CBOEMY 3[40POBbI0 W 300pPOBbIO
OKpYXXaloLLKX;

CaMOCTOSATENbHO OCYLLECTBNATL NO3HaBaTENbHYIO AEATENbHOCTb, BbIABNATL Npobnemsl,
CTaBuUTb M popmynupoBaTb COBCTBEHHble 3agavn B 0bOpasoBaTenbHOW AeATErbHOCTU WU
XWU3HEHHbIX CUTYaLMAX;

CaMOCTOATENIbHO COCTaBMATb MrfaH pelweHus npobnemMbl € Y4ETOM  MMEHLLMXCS
pecypcoB, COOGCTBEHHLIX BO3MOXHOCTEN U NPeanoyTEHNN;

AaBaTb OLEHKY HOBbIM CUTyaLUsaM;

pacwmpaTb pamMkn y4ebHoro npeameTa Ha OCHOBE NMUYHbIX NMPeanoYvYTEeHUN;

Aenatb OCO3HaHHbIN BbIGOP, aprymeHTMpoBaTb e€ro, ©OpaTb OTBETCTBEHHOCTb 3a
peLleHue;

oLeHuBaTb NPUOBPETEHHBIN ONbIT;

crnocobcTBoBaTh POPMUPOBAHMIO N MPOSBNEHUIO LUIMPOKOW 3pyAnLMN B pasdHblx obnacTtax
3HaHW, NOCTOSAHHO NOBBLILATL CBOWM 0Bpa3oBaTesibHbIN U KyNbTYPHbLIN YPOBEHD.

2) CaMOKOHTpPOIb:

AaBaTb OLEHKY HOBbIM CUTyauusiM, BHOCUTb KOPPEKTUBbLI B AEATENbHOCTb, OLEHWBaTb
COOTBETCTBME pe3ynbTaToB Lensm;



BNageTb HaBblkaMu MO3HABaTENbHOW pednekcun Kak OCO3HaHWUs CoBepLUaeMblX
AEVCTBMIN N MbICITUTENbHbBIX NPOLIECCOB, MX PE3YNbTaToOB M OCHOBaHWUN, MCMOMb30BaTb NPUEMBI
pednekcmm onsa oueHKM cuTyalmmn, Bblbopa BEPHOMO peLLeHns;

YMETb OLEHMBATb PUCKN N CBOEBPEMEHHO MPUHUMATL PELLUEHUS MO UX CHXKEHMIO;

NPYHMMaTb MOTMBbI U apryMeHTbI APYrnX Npy aHanuae pesynbTaToB AeATENbHOCTH;

3) npuHATHe cebsa n apyrux:

npvHMMaTb cebs, NoHMMasa CBOM HeJOCTaTKM U AOCTOMHCTBA;

NPYHMMaTb MOTMBbI U apryMeHTbl APYrnX Npy aHanuae pesynbTaToB AeATENbHOCTHY;

npu3HaBaTb CBOE NpaBo M NPaBO APYrMX Ha OLWMOKK;

pa3BMBaTb CNOCOBHOCTb NOHMMATL MUP C NO3ULMK APYroro Yenoseka.

NMPEAMETHbIE PE3YJIbTATbI

MpeomeTHble pe3ynbTaTbl OCBOEHUSI coaepxaHusa yvyebHoro npegmeta «buonormsy» Ha
yrny6néHHOM ypoBHE OpPUEHTMPOBaHbLI Ha obecnedeHne NpodmnbHOro 0byyeHns obyyarLmxcs
Guonorun. OHM BKMOYAOT: cneuyudmyeckne nss GUONOTMN HaydHble 3HaHUSA, YMEHUS U
cnocobbl OENCTBUA MO OCBOEHMIO, MHTepnpeTauum wn npeobpasoBaHWO 3HAHWW, BUAbI
AEATENbHOCTU NO MOMYYEHUI0 HOBbIX 3HAHUM U UX NPUMEHEHMIO B Pa3fU4HbIX YYebHbIX, a
TaKke B pearnbHbIX XXU3HEHHbIX cuTyauusax. NpeameTHble pedynbTaThl NPeacTaBrneHbl No rogam
N3y4yeHus.

MpeomeTHble pe3ynbTaTbl OCBOeHUs ydebHoro npegmeta «buonorus» B 10 kmacce
AOMMKHbI OTpaxaThb:

CchOpPMMPOBAHHOCTb 3HAHWI O MecTe 1 ponn Guonornm B cucTeme eCTeCTBEHHbIX HayK, B
(POPMUPOBaAHUN E€CTECTBEHHO-HAYYHOW KapTWHbI MUpa, B MNO3HaHMM 3aKOHOB NPUPOAbl U
peweHnn npobnem paunoHanbHOro NPUPOAONONbL30BaHUA, O BKMNage POCCUUACKUX W
3apybexHbIX Y4EHbIX B pa3Butne ruonoruu;

BNageHne cucteMon GMOMOorMyecknx 3HaHWW, KOTOopas BKMOYaeT: OCHOBOMoMararoLlime
Buonornyeckne TEPMUHbI U MOHATMA (KU3Hb, KreTka, OpraHusam, metabonusm, romeoctas,
camoperynsumsi, CcamOBOCMpPOU3BEAEHME, HACneACTBEHHOCTb, W3MEHYMBOCTb, POCT U
passutne), buonornveckmne Teopumn (knetodHasa teopus T. LeanHa, M. WUnengexa, P. Bupxosa,
XPOMOCOMHas Teopusa HacrneactseHHocTn T. MopraHa), yyeHua (H. V. BaBunosa — o ueHTpax
MHOroobpasms u NPOUCXOXOEHUS KyNbTYPHbIX pacTeHWui), 3akoHbl (eanHOOobpasns NOTOMKOB
NepBOro MOKOMEHWS, pPacLEenneHns, YUCTOTbl rameT, He3aBUCcMMOro HacnegosaHus .
MeHgensi, roMonorMyeckMx psigoB B HaAcnencTBeHHoW uaMmeHumBoctv H. W. Baswnosa),
NPUHLMNBI (KOMNSIEMEHTAPHOCTN);

BNageHne OCHOBHbIMW MEeTOAaMW Hay4yHOro MO3HaHWS, UCMOoSib3yeMblX B Bronornyeckmnx
NccneaoBaHNSAX XMBbIX 0OBEKTOB (ONMcaHve, n3amepeHne, HabnaeHne, AKCNEPUMEHT);

yMeHVEe BblAENATb CYLLEeCTBEHHbIE MPU3HAKWN: BUPYCOB, KNETOK NPOKapUOT U 3yKapuoT,
OLHOKNETOYHbIX Y MHOFOKMNETOYHbIX OPraHn3moB, B TOM uucne Gakrtepun, rpuboB, pacTeHuHn,
XMBOTHbIX M YerioBeKa, CTPOEHMS OPraHoB U CUCTEM OPraHOB PaCTEHWN, XXUBOTHbIX, YEITOBEKA,
NMPOLIECCOB XU3HEAEATENbHOCTW, MpOTEeKalLWmMX B OpPraHu3Max pacTeHWW, >XMBOTHbLIX W
yenoseka, Owuonorvdeckux npoueccoB: obmeHa BelwlecTB (meTabonuam), npeBpalLieHus
aHeprun, 6poxeHus, aBTOTPO(PHOrO W reTepoTPOdHOro TUMOB MNUTaHUA, (POTOCUHTE3a WU
XEeMOCUHTEe3a, MMUTO3a, Meno3a, rameToreHe3da, dMOpuoreHesa, NOCTAIMOPMOHANBLHOIO
pasBUTUS,  PasMHOXEHUS,  MHOWBMAYaANbHOrO  pPas3BUTMA  OpraHM3amMa  (OHTOreHesa),
B3aMMOAENCTBUSA FEHOB, reTepo3sunca, NCKyCCTBEHHOro oTbopa;

yMEHVE YyCTaHaBNMBaTb B3aMMOCBA3M MEXAY OpraHoMaamm KreTkn u nx yHKUUAMAU,
CTPOEHUEM KITETOK pasHbIX TKaHEN U X PYHKUUSMU, MeXAY OpraHamu 1 cucTemamm OpraHoB y
PacTEHUN, XUBOTHbIX W YenoBeka W WX QYHKUUSMW, MeXAy CuUcTeMamMum OpraHoB M UX
PYyHKUMAMN, Mexay aTanamu obmeHa BellecTB, 3Tanamu KNeTOYHOro LMKNa U XKU3HEHHbIX



LUMKNOB OpPraHM3MoB, 3Tanamm 3SMOpPMOHANbHOMO pPasBUTUSA, TFEHOTUMOM U (PEHOTUMOM,
PeHOTMNOM 1 hakTopamu cpebl 0buTaHus;

YMEHME BbISBNATb OT/IMHMUTENbHbIE MPU3HAKN XUBLIX CUCTEM, B TOM 4YMCNE pacTeHUHN,
XMBOTHbIX 1 YENOBEKa;

YMEHME MCNOSb30BaTb COOTBETCTBYHOLME apryMEHTbl, BUONOrNMYeckyro TEPMUHOMOMMIO 1
CUMBONVKY ANs1 foKa3aTenbCcTBa POACTBA OPraHM3MOB pasHbIX CUCTEMATUYECKUX Fpynm;

ymMeHve pewaTtb Ouonorvdeckne 3agayun, BbIABNATb MNPUYMHHO-CNEACTBEHHbIE CBA3M
mMexay uccrnegyembiMM BvonormdeckMMmy npoueccamyv M- SIBNeHUsAMMU, genaTb BbiBOAbl W
NPOrHO3bl HA OCHOBAHMM NOMNYYEHHbIX PE3YNbTATOB;

yMeHVe BbINONHATL nabopaTopHble 1 npakTudeckme paboTbl, cobniogate npasuna npu
paboTe ¢ y4ebHbIM 1 nabopaTtopHbIM 060pyAOBaHUEM;

yMEHME BbIABUraTb rUMNOTE3bl, MNPOBEPATb WX ISKCMEPUMEHTanNbHbIMU CpPeACcTBaMMu,
dopmynupyst Uenb MCCnegoBaHus, aHanuM3upoBaTb MNOMyYeHHble pe3ynbTaThl U Aenatb
BbIBOAbI;

yMeHMEe y4yacTBOBaTb B y4ebHO-uccregoBatenbckon pabore no Guonorun, aKonornm m
MeguumHe, NpoBoaMMOM Ha 6ase LIKOSMbHbIX Hay4HbIX 00WecTB, U NyOnnyHO npeacTaBnsTb
Nosfly4YeHHble pe3ynbTaThl HA Y4EHNYECKUX KOH(PEPEHLMSAX;

YMEHME OLEeHMBaATb 3TUYECKME acneKTbl COBPEMEHHbIX WCCreaoBaHUn B ob6nactu
Guonormm M MeguuuHbl (KNOHMPOBaHWE, MCKYCCTBEHHOE OnofoTBOPEHUE, HanpaBfeHHoe
N3MEHeHMe reHoma 1 co3gaHme TPaHCreHHbIX OPraHU3MOB);

YMEHUE OCYLLECTBISATb OCO3HaHHLIN BblIbop OyayLwien npodeccuoHarnbHoOn OesTenbHOCTH
B obnactu ©6uonorun, MeauumHbl, OGUOTEXHOMNOrMW, BETEPUHApPWUM, CENbCKOro XO3ANCTBA,
MALWEBOM MPOMbILWMEHHOCTN, Yrnybnate MO3HaBaTemNbHbIM MHTEPEC, HanpaBfeHHbIN Ha
OCO3HaHHbIA BbIOOPp COOTBETCTBYKOLIEN Mpodeccun W  MPOAOSKEHNE BUONorMyeckoro
o6pasoBaHusA B opraHM3aLmsax cpeaHero npodeccMoHanbLHOro 1 BbicLLero obpasoBaHus.

lMpeomeTHble pes3ynbTaTthl O0CBOeHMs ydebHoro npeameTta «buonorna» B 11 Knacce
AOMKHbI OTpaxaTb:

ChOPMMPOBAHHOCTb 3HAHMI O MecTe 1 ponu Bnonorum B cUCTEMe eCTeCTBEHHbIX HayK, B
dopMnpoBaHMM COBPEMEHHOW €CTECTBEHHO-Hay4YHOW KapTWHbl Mupa, B MO3HAHUW 3aKOHOB
NpvpoAbl U peLUeHnn IKOMOormyecknx npobnem yYyenoBeyecTBa, a Takke B peLUeHMM BONPOCOB
pauMoOHanbHOro NPUPOAOMNONb30BaHNA, M B (POPMUPOBAHMM LEHHOCTHOMO OTHOLUEHUS K
npvpoge, obwecTBy, 4YenoBeky, O BKNage POCCUMUCKUX M 3apybexHbIX YYEHbIX-6MOoMnoros B
pa3BuTMe Gruonoruu;

yMeHVe BrafeTb CUCTEMON BMONOrMYEeCcKMX 3HaHWN, KOTopasa BKIOYAeT onpeaeneHns u
MOHMMaHMe CyLHOCTM OCHOBOMONarawwmx BUonornyecknx TEPMUHOB W MOHATUA (BWA,
akocuctema, 6uocdepa), Ouonorumdeckme Teopum (9BonouMoHHas Teopus Y. [apsuHa,
cvHTeTU4Yeckas Teopusa asontoumn), ydyeHuns (A. H. CeepuoBa — O NyTaX U HanpaBreHUsX
asonoummn, B.N. BepHagckoro — o 6uocdepe), 3akoHbl (reHeTudeckoro pasHoBecus k. Xapau
n B. BanHbepra, 3apogbiwesoro cxoacrtea K. M. bapa), npasuna (MuHumyma tO. JInbuxa,
3KONorn4yeckom nmpammuabl aHeprum), rmunotessl (rmnotesa «mupa PHK» Y. Tunbepra);

yMeHMe BrafeTb OCHOBHbIMM MeToA4aMM Hay4yHOro MoO3HaHMs, WUCNONb3yeMbiMU B
OMONOrMYecknx WCCNeaoBaHUSAX XMBbIX OOBLEKTOB UM 3KOCMCTEM (OnMcaHue, W3MepeHue,
HabnoaeHne, aKCNePUMEHT), cnocobamm BbISIBIIEHUS U OLEHKN aHTPOMOreHHbIX U3MEHEHUN B
npupoae;

yMeHME BbI4ENATb CYLLECTBEHHble MpU3HaKW: BMAOB, OMOreoueHo30B, 3KOCUCTEM U
Buocdepbl, cTabunusnpyowero, ABWXKYLLENO W paspblBaloLero ecrecTBeHHoro oTtbopa,
annonaTpu4eckoro n cMMnaTpu4eckoro BnaoobpasoBaHunst, BIIMSIHUSA OBXKYLLMX CU 3BONOLUN
Ha reHodoHA NonynsaumnM, NPMcNnocobreHHOCTU OpraHM3MOoB K cpeae obuTaHus, YepeaoBaHus
HanpaBneHu 3BOMOLMMK, KPYroBOpoTa BELLECTB M NOTOKA SHEPTMU B SKOCUCTEMAX;



YMEHue YycCTaHaBnuBaTb B3aMMOCBSA3W MexXay npoueccamu 3BOMIOLUKY, OBUXKYLLUMU
cunamm aHTponoreHesa, KOMMOHEHTaMWM pPasfMYHbIX 3KOCUCTEM U MPUCMOCOBNEHNAMU K HUM
OpraHuM3MoB;

YMEHME BbISBMATb OTNMYUTENBbHbIE MPU3HAKM XKMBbIX CUCTEM, MPUCNOCOBNEHHOCTb BUAOB
K cpeae obutaHusa, abuoTU4eckmx M BGMOTUYECKMX KOMMOHEHTOB 3KOCUCTEM, B3aMMOCBA3EWN
OpraHn3moB B cO06LLeCTBaX, aHTPOMOreHHbIX UIBMEHEHWUI B 9KOCUCTEMAX CBOEN MECTHOCTM;

YMEHME MCNOSb30BaTb COOTBETCTBYHOLME apryMEHTbl, BUONOrNYeckyro TEPMUHOMOMMIO 1
CUMBOSIMKY [ONs JoKasaTenbCTBa poacTBa OpPraHM3MOB pPasHbIX CUCTeMaTuUyeckux rpynmn,
B3aMMOCBS31 OpPraHn3MoB U cpefbl 0buTaHus, eguHCTBa YenoBeYecknx pac, HeobxoaMmocTm
COXpaHeHuss MHoroobpasusi BUOOB M 3KOCUCTEM KaK YCIOBWMSI COCYLLECTBOBAHWSA MpuMpoabl U
YerioBeYecTBa;

ymMeHve pewaTtb Ouonormyeckne 3agayun, BbISABNATb MNPUYMHHO-CNEACTBEHHbIE CBA3M
Mexay uccrnegyembiMM BMONorMvyeckMMy npoueccamym u ABMeHusIMK, AenaTb BbiBOAbl U
NPOrHO3bl Ha OCHOBaHWM NOMYyYEHHbIX Pe3ynbTaToB;

yMeHMe BbINONHATL nabopaTopHble 1 npakTudeckme paboTbl, cobniogate npasuna npu
paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060pyAOBaHUEM;

YMEHUe BblABUraTb [UMNOTE3bl, MPOBEPATb WX SKCMEPUMEHTaNbHbIMU CpeacTBamu,
dopMynupyss Uenb WCCreaoBaHWsl, aHanuMsMpoBaTb MOMyYeHHble pe3ynbTaTbl W Aenatb
BbIBOAbI;

yMeHMEe y4yacTBOBaTb B y4ebHO-uccregoBatenbckon pabote no Guonorun, 3Konornm m
MeguumnHe, NpoBoaMMON Ha 6ase LIKOMbHbIX Hay4HbIX 0OWecTB, U NyGrvMYHO NpeacTaBnAaTb
NOMyYeHHble pe3ynbTaTbl HA YY4EHNYECKUX KOH(epeHLMsX;

yMEeHVME oOueHMBaTb rUNOTEe3bl U TEOpUM O TMNPOUCXOXKAEHUN >KU3HW, YernoBeka U
4YenoBeYyecKkMx pac, O MpUYUHAxX, MNOCNeAcTBMSX M cnocobax npedoTspalleHus rnobanbHbIX
n3mMeHeHun B buocdepe;

YMEHME OCYLLECTBISATb OCO3HaHHLIN BblIbOp OyayLien npodeccuoHarnbHoOn 4eaTenbHOCTH
B obnactm 6wuonorun, 9KONormv, nNpuUpOAONONb30BaHUSA, MeauunHbl, BUoTEXHOMNOrmu,
NCUXONOrNN, BETEPUHAPUKN, CENbCKOro XO3SNCTBA, MULLEBOM MNPOMBILLIIEHHOCTN, YrnyonaTb
no3HaBaTelbHbLIN UHTEPEC, HaMNpPaBlEHHbI Ha OCO3HAHHbLIA BbIOOP COOTBETCTBYHOLLEN
npodgeccun wn npogorkeHne 6uonornyeckoro obpasoBaHMs B OpraHuM3auusax cpegHero
NpodeccnoHanbLHOro 1 Beicllero obpasoBaHus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (mupp )
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Bbuonorus kak Hayka 1 bubmorexa [JOK
K https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK
2 AKHBBIE CHCTEMBI 1 HX H3yHeHHC 2 https://m.edso0.ru/7f4148d0
bubmuorexa [JOK
3 bronorns wrerin 2 05 https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK
4 XuMHu4eckasi OpraHu3aIus KJIeTKU 10 1 https://m.edsoo.ru/7f4148d0
bu6nmoreka [JOK
> Crpoenne i QyHKImH KieTKH 8 2 https://m.edsoo.ru/7f4148d0
6 OOMeH BelecTB U MPEeBpaIlleHUe YSHEPTHH B 9 1 bubnuoteka [JOK
KJIETKe https://m.edso0.ru/7f4148d0
7 Hacnencreennas ungopmanus u 9 05 bubnuoteka [JOK
peanusanus €€ B KIETKE ' https://m.eds00.ru/7f4148d0
. bubnmnoreka [JOK
8 IK3HEHHLIA KT KIETKA 6 . https://m.edsoo.ru/7f4148d0
bu6mmorexa [IOK
17 1.
o CTpoenne 1 dyHiiK Opranu3MOB > https://m.edso0.ru/7f4148d0
bubmuorexa [JOK
10 P 8 15
a3MHOXXEHHE U Pa3BUTHE OPraHU3MOB httos://m.edsoo.ru/ 7414840
11 ['eneTnka — HayKa O HACJIEACTBEHHOCTH U 2 0.5 bu6mmoreka [IOK



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

HU3MEHYUBOCTH OpPraHnu3MOB

https://m.edsoo.ru/7f4148d0

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 E;ISSH ;ﬁ:ﬁg rOU/I;f4148d0

13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 ]stlfff /I;Ir(::(;csig :L)J/I;f4148d0

14 Ferterika senonexa 3 05 | e steporariatascd

15 CereKIust OpraHu3MOB 4 1 E::SSJ:I/P/I;?:;;ES/I;MMSdO

16 BuorexHoorusa u cuaTeTHYECKass OMOIOr s 4 E;ISSH ;I;?:(;zg rou/1§f4148d0

17 PesepHoe Bpems 1 ngsj?;lr?feeﬁgg/};mmado
OBIIEE KOJIMYECTBO YACOB 10 [IPOTPAMME 102 13



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnbie | IIpakruyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypchl
1 3apoxaeHUE U Pa3BUTHE IBOTIOIMOHHBIX 4 bubnmoreka [JOK
Mpe/ICTaBICHU B OMOJIOTUU https://m.edso0.ru/7f4148d0
i bubnuorexa [JOK
2 MuKkpo3BOIIOIHS U €€ Pe3yabTaThl 14 2 httos://m.edsoo.ru/ 7414840
3 Maxpo3BoroIus 1 €€ pe3yabTaThl 6 bubmorexa LHOK
P t pesy https://m.edso0.ru/7f4148d0
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 15 15 bubnuorexa [JOK
3emite ' https://m.edsoo.ru/7f4148d0
bu6nmoreka [JOK
5 IIponcxoxaeHne 4eIoBeKa — aHTPOIIOTEHE3 10 1 https://m.edsoo.ru/7f4148d0
DKOJIOTUSI — HayKa O B3aUMOOTHOIIIECHUSIX
6 OPraHU3MOB M HAJOPTaHU3MEHHBIX CHCTEM 3 0.5 bubmmorera [TOK
p . p . ' https://m.edso0.ru/7f4148d0
C OKpY’Karoliei cpeaon
bu6mmoreka [IOK
! OpranH3mbi 1 cpesia OGHTaHHA o 15 https://m.edso0o.ru/7f4148d0
. bubnmuorexa [JOK
8 IKOJIOTHS BHIIO W MOMy A 9 0.5 https://m.edsoo.ru/7f4148d0
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 05 bu6mmorexa [IOK
CHCTEMBI ' https://m.edsoo.ru/7f4148d0
bubmuorexa [JOK
10 b — 6
Hochepa — riobarkKas SKoCHCTEMa https://m.edsoo.ru/7f4148d0
11 UYenoBek u OKpyxaroias cpeaa 6 bubnuorexa [JOK
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https://m.edsoo.ru/7f4148d0

bubmuoreka [JOK

12 P
CICPBIHOC BpeMA 8 https://m.edso0.ru/7f4148d0
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5
IMOYPOYHOE IINTAHUPOBAHUE
10 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kourpoububie = IIpakTuyeckue
n/n Bcero u3yyeHusi =~ oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 buonorus kak KOMIUIEKCHas HayKa U 1 bubnuorexa [JOK
KaK 4acTh COBPEMEHHOTO 00IIeCTBa https://m.edsoo.ru/7f4148d0
. bubnuotexa [JOK
2 JKuBble cucTEMBI M X CBOMCTBA 1 https://m.edsoo.ru/7f4148d0
3 YpoBHEBas OpraHu3aIus KUBbIX 1 bubnmnorexa [JOK
CUCTEM https://m.edso0.ru/7f4148d0
4 WcTopust OTKpBITHS U U3Y4YEHUS 1 bubnuorexa [IOK
kieTku. Knerounas teopust https://m.edso0.ru/7f4148d0
MeTo/1bl MOJNIEKYISIPHON U KIIETOYHOH
ouonorun. [Ipaktuueckas pabora
5 «M3yueHne MeTo10B KIETOYHOMN 1 05 bubnuorexa [JOK
Ouomnoruu (xpomaTorpadus, ' https://m.edso0.ru/7f4148d0
anekTpodopes, AuddepeHnnaibHoe
ueHrpudyruposanue, [1L[P)»



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

bu6mmoreka [IOK

6 X i
VIMITCCIIH COCTaB KICTIH https://m.edso00.ru/7f4148d0

7 MuHepanbHbI€ BEIIECTBA KIETKH, UX bubnuoreka [IOK
Omosorudeckas poib https://m.edso00.ru/7f4148d0
Opranuveckuie BemecTBa KICTKH —

3 oenku. JlaboparopHas pabora 05 bubnmoreka [JOK
«O0HapyxeHue OEIKOB C IIOMOIIBIO ' https://m.edsoo.ru/7f4148d0
KaueCTBEHHBIX PeaKIIHiD»

9 CoiicTBa, Knaccuduxanus u bubnuotexa [JOK
¢byHKIN OEIKOB https://m.edsoo.ru/7f4148d0

10 Opranndeckue BEIECTBA KIETKU — bubnnorexa [HOK
YIJIE€BOBI https://m.edsoo.ru/7f4148d0

1 Opranuyeckue BEIECTBA KIETKU — bubnnorexa [HOK
JIATTABI https://m.edsoo.ru/7f4148d0
Hyxneunossie kucnorsl. JJHK u PHK.

Jlaboparopnas pabota
12 <<I/Icc§e ozaHI/IczJ HYKJIEHHOBBIX 0.5 bubmmorexa [TOK
A Y ' https://m.edsoo.ru/7f4148d0
KHCIIOT, BBIICJICHHBIX U3 KJIIETOK
Pa3IMYHBIX OPTAaHU3MOBY

13 Crpoenue u ¢pynkiuu ATO. Jlpyrue bubnmnoreka [JOK
nykineosuarpudocharsr (HTD) https://m.edso0.ru/7f4148d0
CexBennpoBanue J[IHK. Metoms

14 T€HOMHUKH, TPAHCKPUIITOMUKHU bubmorera [JOK

> TPAHCKP ’ https://m.edsoo.ru/7f4148d0
MIPOTEOMHKH
bu6mmorexa [IOK
15 M i
CTOIB! CTPYKTYPHOH GnooruH https://m.edsoo.ru/7f4148d0
16 Tuner knetok. [IpokapuoTndeckas bubnmnoreka [JOK

KJICTKa

https://m.edsoo0.ru/7f4148d0
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CtpoeHue 3yKapuoTHYECKON KIIETKH.

bubmumorexa [IOK

17 Hpaj(TI/I‘ICCKaﬂ pa6f)Ta «M3ydenne 0.5 httos://m.e dsogru 178414840
CBOMCTB KJIETOUHOI MeMOpaHbI»

18 IToBepXHOCTHBIN anmnapar KIeTKU bubmmorexa [OK

https://m.edso00.ru/7f4148d0
OnHomMeMOpaHHBIE OPraHOU B

19 kietku. [IpakTrueckas pabota 05 bubnmoreka [JOK
«M3ydeHne IBUKEHHS LIUTOILIa3Mbl B https://m.edsoo.ru/7f4148d0
PACTUTENBHBIX KIETKAX)

[TonryaBTOHOMHBIE OPTaHOUbI KIETKU:
MUTOXOHJIPHH, TIIACTU/IBL.

20 JlaGoparopHnas pabora 05 bubnnoreka [JOK
«HccnenoBanue mia3zMoian3a u https://m.edsoo.ru/7f4148d0
JICTUIa3MOJIHM3a B PACTUTEIIBHBIX
KIIETKAX)

bu6mmoreka [IOK

21 HememOpaHHbIe OpraHou bl KIETKH https://m.edsoo.ru/7f4148d0

bu6mmoreka [JOK

22 CTpocHue i GyHKLIH AP https://m.edso0.ru/7f4148d0
CpaBHUTEIIbHAS XapaKTePUCTHKA

93 KJIETOK dyKapuort. JlabopaTopHas 05 bubnuotexa [JOK
pabota «3ydeHne CTpoeHuUs KIETOK https://m.edso0.ru/7f4148d0
Pa3IMYHBIX OPTAaHHU3MOBY
AcCUMUIISINS ¥ TUCCUMILIALINAS —

JIB€ CTOPOHBI MeTaboam3Ma. Turb
24 oOMeHa BemiecTB. JlabopaTopHas bubnmoreka [JOK

pabota «3yyeHune KaTamuTHIeCKOn
AKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe
aMmIIa3bl WIK KaTajaasbl)»

https://m.edsoo.ru/7f4148d0
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DepMEHTATUBHBIN XapaKTep peaKLuil
KJIETOYHOTO METab0IM3Ma.
Jlaboparopnas padora «13yuenue

bu6mmoreka [IOK

25 0.5
(hepMEHTATUBHOTO PACIICTUICHHS https://m.edso0.ru/7f4148d0
MEPOKCH/Ia BOJIOPOJA B PACTUTEIILHBIX
Y )KHBOTHBIX KJIETKAX)
26 benku-akTuBaTOpHI U OENIKU- bubnnoreka [HOK
WHTUOUTOPHI https://m.edso00.ru/7f4148d0
. bubnuorexa [JOK
27 ABTOTpOGHBII THIT OOMEHa BEIIECTB https://m.edsoo.ru/7f4148d0
bubmuorexa [JOK
28 Porocntes https://m.edso00.ru/7f4148d0
Xemocunres. JlaboparopHas padbota
29 «CpaBHeHHE TIpoIeccoB (poToCHHTE3a 0.5 bubmmorexa LOK
P P ' https://m.edsoo.ru/7f4148d0
1 XeMOCUHTE3a»
AHa’poOHbBIe OpraHu3Mbl. Bubl
30 oposxenus. JlabopaTopHas paborta bubnuorexa [JOK
«CpaBHEHHE TIPOIECCOB OPOKEHUS U https://m.edso00.ru/7f4148d0
JIBIXAHUS
31 AdpoOHbIE OpraHnu3Mbl. DTambl bubnuoreka [IOK
HHEPreTHYECKOro oOMeHa https://m.edsoo.ru/7f4148d0
DHeprus MeMOpPaHHOTO TPaIueHTa
32 1} O"fOHOB CHHI;e3 ATCD'p :1160Ta bubmmorexa [TOK
P N P https://m.edso00.ru/7f4148d0
npoToHHON AT®-cuHTa3bI
33 Peakmmu MaTpuyHOTO CHHTE32 bubmorexa HOK
H o https://m.edso0.ru/7f4148d0
34 Tpanckpunuus — MaTpU4YHBIA CUHTE3 bubnnorexa [JOK

PHK

https://m.edsoo0.ru/7f4148d0
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bu6mmoreka [IOK

3 Tpancasiuist i e€ STarsl https://m.edso00.ru/7f4148d0
36 Konuposanue amunokuciot. Pois bubnuoreka [IOK
pubocom B OmocuHTEe3€e Oenka https://m.edso00.ru/7f4148d0
37 Opranuzanys reHoma y mpokapuor u bubnmoreka [JOK
JYKapuoT https://m.edso00.ru/7f4148d0
38 MonekysapHbIE MEXAHU3MBbI bubnnorexa [HOK
JKCIPECCUH T€HOB y JYKapHUOT https://m.edso0.ru/7f4148d0
Bupycbl — BHEKJIETOUHBIE (POPMBI
39 KU3HU U OOJIUTaTHBIE Mapa3UTHI. 05 bubnuotexa [JOK
[IpakTuueckas pabora «Co3nanue https://m.edso0.ru/7f4148d0
MOJIETIH BUPYCa»
40 Bupychble 3a00s1eBaHuS YellOBEKa, bubnnorexa [HOK
’KUBOTHBIX, PACTCHUI https://m.edso0.ru/7f4148d0
41 HanoTtexHomoruu B OMOJIOTHU U bubmuorexa [JOK
MEIHUIIMHE https://m.edsoo.ru/7f4148d0
. bubnmnorexa [JOK
42 A HSHEHHRIA KL KICTKR https://m.edsoil.ru/7f4148d0
43 Martpuunsiii cuntes3 JHK ng;;;f;i?r(z/}; £414840
Xpomocomsl. JTabopartopHas pabota
44 «ﬁsyqeﬁne XpOMOCI:)M HF; FOTI;BI)IX 0.5 bubmmorexa LIOK
https://m.edso0.ru/7f4148d0
MHUKpOTMpernaparax»»
bubnnoreka [JOK
45 Jlenerue wIeTKH — MHTO3 https://m.edsogru/7f4148d0
Tune! knerok. Kaprokunes u Bu6miorexa LOK
46 nuTokuHe3. JJaboparopHas padora 0.5

<<Ha6JIIOI[eHI/IC MHTO3a B KJIICTKax

https://m.edsoo.ru/7f4148d0
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KOHYHMKA KOpPCIIKa JIyKa (Ha T'OTOBBIX

MUKpOTpenaparax)»
47 Perynsuus :KM3HEHHOTO LHUKJIA KIIETOK bubmmorexa [OK
Yy t https://m.edso0.ru/7f4148d0
48 Opranus3M Kak eIHUHOE 11eJ10€ bubmmorexa [JOK
P s t https://m.edso00.ru/7f4148d0
49 Txanu pactenuii. JlaboparopHas 05 bubnunoreka [HOK
pabora «3ydyeHue TkaHel pacTeHU» ' https://m.edsoo0.ru/7f4148d0
TkaHu )KMBOTHBIX U Y€IOBEKA. Eub 10K
noIMoTeKa
50 Ha60pvaT0pHaﬂ pabora «/3yueHue 0.5 httos://m.edsoo.ru/ 7414840
TKaHEH KUBOTHBIX)
Opransl. CucteMbl OpraHoB.
51 Jlaboparopuas padota «3yueHue 0.5 bubmmorexa [JOK
PATOPHaA p ye ' https://m.edso00.ru/7f4148d0
OpraHOB I[BETKOBOTO PACTECHUS
bu6mmoreka [IOK
52 Oniopa Te1a opranusmon https://m.edso0.ru/7f4148d0
bu6mmoreka [JOK
53 JlBiiKetie OpraiHsMOos https://m.edso00.ru/7f4148d0
bu6mmorexa [IOK
>4 Hnrattie oprafismon https://m.edso00.ru/7f4148d0
55 [Iutanne MO3BOHOYHBIX KUBOTHBIX. bubnmoreka [JOK
[TumeBapuTenbHas cucTema 4esioBeKa https://m.edsoo.ru/7f4148d0
bu6mmorexa [IOK
56
Jleixaiiite OprasHsMos https://m.edso0.ru/7f4148d0
57 JIpIxaHue 1Mo3BOHOYHBIX KUBOTHBIX U bubnuorexa [JOK
YyesoBeKa https://m.edso0.ru/7f4148d0
58 TpaHcnopT BelecTB y OpraHu3MoB bubmmorexa [JOK

https://m.edsoo.ru/7f4148d0
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59 KpoBeHocHas cucreMa 1o3BOHOYHBIX bubnmoreka [JOK
SKAUBOTHEBIX U YEJIOBEKA https://m.edsoo.ru/7f4148d0
60 Brlnenenne y opranu3MoB bubmorexa [IOK
A yop https://m.edsoo.ru/7f4148d0
61 3amnmra y opraHnnu3mMoB bubnnorexa LIOK
& yop https://m.edsoo.ru/7f4148d0
62 MMMyHHAsg crucTeMa 4ejioBeEKa bubmorexa [IOK
i https://m.edsoo.ru/7f4148d0
63 Paznpaxumocts u perynsuus y bubnuotexa [JOK
OpraHu3MOB https://m.edso0.ru/7f4148d0
I'ymopanbHag peryiasanausa u
64 SI-}IIM Olf WHHAs SI/ICZCMI: JKUBOTHBIX U bubnmorexa LHOK
HOKp https://m.edsoo.ru/7f4148d0
yejoBeKa
65 dDopMBI pa3sMHOKEHHUS OPTaHU3MOB bubmorexa [IOK
p P p https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK
66 Honosoe pasmrosxenue https://m.edsoo.ru/7f4148d0
. bubmuorexa [JOK
67 Meiios https://m.edsoo.ru/7f4148d0
I'ametorenes. OOpa3zoBanue u
pa3BHUTHE TOJIOBBIX KJICTOK. Bu6 10K
HOIMoTEKA
68 JI 5! 0.5
abopatopnas padora «HMsyucue https://m.edsoo.ru/7f4148d0
CTPOCHHSI TMOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpPOIIpemapaTax»
69 NunuBuayanbHOE pa3BUTHE bubmuoreka [JOK
OPraHU3MOB — OHTOT€HE3 https://m.edso00.ru/7f4148d0
70 3akiaJKa OpraHoB U TKaHEH u3 bubnmnoreka [JOK

3apOJAbIIICBBIX JIUCTKOB

https://m.edsoo0.ru/7f4148d0
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Poct u pa3BuTHE JKUBOTHBIX.
JlabGopaTopHas paborta «BrisiBieHue

bu6mmoreka [IOK

& MPU3HAKOB CXOJICTBA 3apOJIbIIICH 05 https://m.edsoo.ru/7f4148d0
MTO3BOHOYHBIX KHUBOTHBIX
Pa3zmHoxeHue 1 pa3BUTHE PACTCHUM.

Jlaboparopuas pabota «CtpoeHue bubnunoreka [HOK

72 0.5
OpraHOB Pa3MHO>KECHUS BBICIIIMX https://m.edso00.ru/7f4148d0
pacTeHuin»

73 Hcropus cTaHOBIICHMS U pa3BUTHUSA bubnnorexa [HOK
T€HETUKH KaK HayKu https://m.edsoo0.ru/7f4148d0
OCHOBHBIE TIOHSITHS U CHUMBOJIBI

74 reHetuku. Jlaboparopnas pabora 05 bubnuorexa [JOK
«/Ipo3oduna kak 00BEKT https://m.edso0.ru/7f4148d0
TeHETUYECKUX UCCIIeIOBAHUI
3aKOHOMEPHOCTH HaclleI0BaHMs
MpU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [IpakTuueckas pabota 05 bubnmnoreka [JOK
"N3y4yeHue pe3yapTaToB https://m.edso00.ru/7f4148d0
MOHOTHOPHUIHOTO CKPEIINBAHUS Y
po30¢uis"

76 [{utonornyeckre OCHOBBI bubnmnorexa [JOK
MOHOTHOPUAHOTO CKPEIIMBAHUS https://m.edso0.ru/7f4148d0

77 AHanmm3upyolee CKpeuBaHue. bubnnoreka [JOK
Henonnoe nomunupoBanue https://m.edso0.ru/7f4148d0
JluruOpuHOE CKpEIIUBaHHE.

78 [IpakTuueckas pabora «M13yyenue 05 bubanorexka [JOK

pe3yabTaTOB TUTUOPUIHOTO
CKpEUIMBaHUA y APO30(UIB»

https://m.edsoo.ru/7f4148d0
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79 [{uTonoruyeckre OCHOBBI bubmunorexa LIOK
JTUTHOPUTHOTO CKPEITUBAHUS https://m.edsoo.ru/7f4148d0

80 CuemieHHOe HaclIeJOBaHUE bubmuorexa [JOK
MPU3HAKOB https://m.edso0.ru/7f4148d0

81 XpOMOCOMHas TEOPHUsI bubnunoreka [HOK
HAaCJIEICTBEHHOCTHU https://m.edsoo.ru/7f4148d0

bubmuorexa [JOK

82 Peneria nona https://m.edso0.ru/7f4148d0

83 I'eHoTHO Kak LeJIOCTHAS CUCTEMA bubnmorexa LOK

https://m.edsoo.ru/7f4148d0

84 ['eneTnyeckuii KOHTPOJIb PA3BUTUS bubnnoreka [JOK
pacTeHuH, )KUBOTHBIX U YEIIOBEKA https://m.edso0.ru/7f4148d0

85 N3MeHUYnBOCTH MpU3HAKOB. BHibl bubnnoreka [JOK
W3MEHYNBOCTH https://m.edso0.ru/7f4148d0

bu6mmoreka [IOK

86 Mo puKaIIOHHAT HIMEHIMBOCTE https://m.edsoo.ru/7f4148d0
BapuarmoHHslIii ps v BapualimoHHas
kpuBas. JlabopatopHas paboTa

87 «HMccnenoBanue 3akOHOMEPHOCTEN 05 bubnmnoreka [JOK
MOAN(PUKAITMOHHONW U3MEHYUBOCTH. https://m.edsoo.ru/7f4148d0
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»

88 ['eHOTHIIIIUECKAst N3MEHUYUBOCTb. bubnmoreka [JOK
KomOunaTtuBHas N3MEHUYHNBOCTH https://m.edsoo.ru/7f4148d0
MyTarmonHasi “3MEHUYUBOCTb.

89 [IpakTnueckas pabora «MyTtauuu y 05 bubnnoreka [JOK

Ipo30(uib! (Ha TOTOBBIX
MHUKpOIIpenaparax)»

https://m.edsoo.ru/7f4148d0
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3aKOHOMepHOCTI/I MYTAlITHOHHOT'O

90 nporecca. JIUT€HETUKA U buGnnorexa LIOK
pont ’ https://m.eds00.ru/7f4148d0
SIUTEHOMUKA
I'eneruxa yenoseka. [IpakTudeckas
91 abora «CocraBieHUE U aHAIN3 0.5 Bubmaorexa ITOK
p . ' https://m.edsoo.ru/7f4148d0
POIOCIIOBHO
92 MeToabl MEUIIMHCKON T'€HETUKHU Eubmorexa ITOK
A st https://m.edsoo.ru/7f4148d0
3HayeHNEe MEIULIMHCKON TEHETUKU B
93 IPENOTBPALLCHIUH U JICUEHUN bubnmorexa LOK
PEAOTEPat . https://m.edsoo.ru/7f4148d0
reHEeTUYECKUX 3a00J€BAaHUN YETI0BEKA
OCHOBHBIE TTIOHATHUS CEJIEKIIUH.
94 Jlaboparopnas pabota «3yuenue 05 bubnunoreka [JOK
COPTOB KYJIbTYPHBIX PACTCHUH U ' https://m.edso0.ru/7f4148d0
MTOPOJT TOMAIITHUX KUBOTHBIX)
MeToapl CEeNeKIMOHHOM paboTHI.
95 JlaGoparopnas padora «3yueHue 0.5 bubmorexa [IOK
PATOpHAi p y:{ ' https://m.edso00.ru/7f4148d0
METOJIOB CEJICKIIMH PACTCHUI
JIOCTHKEHHMSI CENIEKIIUU PACTEHHUN U
96 KUBOTHEIX. [IpakTrueckas padbora bubmorexa LOK
P . p https://m.eds00.ru/7f4148d0
«[IpuBuBKa pacTeHHiD»
CoxpaHeHue, u3y4eHue u
97 HUCIOJIb30BaHUE T€HETHYECKUX bubmmorexa [TOK
https://m.edsoo.ru/7f4148d0
pecypcoB
buoTtexHonorus kak Hayka U OTpaciib
08 npousBojcTBa. [IpakTuueckas pabora 05 bubnuoreka [IOK

«3yueHne oObEKTOB
OMOTEXHOJIOTUN

https://m.edsoo.ru/7f4148d0
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99 OcHOBHbIE HaNPABIICHUS 1 bubnmoreka [JOK
CUHTETHYECKON OMOJIOTHH https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK
100 XpoMOCOMHasi U TeHHASI MH)KEHEPUs 1 https://m.edsoo.ru/7f4148d0
bubmuorexa [JOK
101 Menuuurciie 6uoTexHoOrHH 1 https://m.edsoo.ru/7f4148d0
102 PesepBubiii ypok. [loBTOpeHue, 1 bubnunoreka [HOK
000011IeHHEe, CUCTEMATH3AIMs 3SHAHUH https://m.edsoo.ru/7f4148d0
OBILIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kourpoabubie | I[lpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
L JBosMoUHONKas TeopHs 1. Jlapeita . https://m.edso0o.ru/7f4148d0
5 JIBHoKyIIME CUIIBI DBOJIFOLIMU BUIOB 1 bubmuorexa [JOK
o Y. Jlapsuny https://m.edso00.ru/7f4148d0
Bopr0a 3a cymiecTBoBaHue,
3 GC’II‘:;CTBGHHIiII;I 1 MICKYCCTBEHHBII 1 bubmmorexa [JOK
4 https://m.edsoo0.ru/7f4148d0
oTbop
4 PopMHpPOBAaHNE CUHTETUYECKON 1 bubnnoreka [JOK
TEOPHUH 3BOJIIOLIUU https://m.edso0.ru/7f4148d0
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1 bu6mmorexa [IOK
MHKPOIBOIIOLHS U MAKPOIBOIIOLIHS https://m.edso0.ru/7f4148d0
6 [TonynAnus — anemMeHTapHas 1 bubnnoreka [JOK
eJUHHIIA YBOIIOIUU https://m.edsoo.ru/7f4148d0
3aKOH T€HETHYECKOTO PaBHOBECHS
k. Xapau, B. BaiinOepra.
7 JI'[IaGO aig Has paboTa EBLIHBJ‘ICHI/IC 1 0.5 bubmorexa HOK
patoprai p . ’ https://m.eds00.ru/7f4148d0
W3MEHUYUBOCTH Yy 0CO0€i 0JTHOTO
BHJIa»
bubmuoreka [JOK
8 C) 1
AICMCHTAPHBIC (PAKTOPEI JBOIOLHH https://m.edso0.ru/7f4148d0
9 Oddext ocnoBarens. dpdext 1 bubnuorexa [JOK

OyTBUIOYHOTO TOPJIBIIIKA

https://m.edsoo.ru/7f4148d0
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10 Murpauuu. 3051 nomyIsiiui: bubnmoreka [JOK
reorpaduyeckas, OnoJIorundecKas https://m.edso0.ru/7f4148d0
1 EctectBennslit oT60p — bubmmoreka [JOK
HaMpaBJIAOMUN (HaKTOP IBOJIOLUH https://m.edso0.ru/7f4148d0
. bu6mmoreka [IOK
12 Honosoit oto0p https://m.edso00.ru/7f4148d0
[TprucnocoOaeHHOCTh OPraHU3MOB Kak
€3yJbTaT MUKPOIBOJIIOIHH.
13 ?IagopaTopHaﬁI;%OTa «U3yuenue 0.5 bubmorexa LHOK
. https://m.edso0.ru/7f4148d0
apoMop(h030B U UIMOAAANITAIIUHN Y
pPacTeHUI U KUBOTHBIX)»
[Ipumeps! npucnocobaeHut y
OpraHu3MoB: MOP(OIOTUYECKHE,
¢buznonornueckue, ONOXMMHUIECKHE,
14 noBeneHvyeckue. JlabopaTtopHas 0.5 bubmmorexa [TOK
https://m.edso0.ru/7f4148d0
pabora «IIpucnocobnenus
OpPTaHU3MOB M UX OTHOCHTEIHHAS
11e1eco00pa3HOCTb)
Bup, ero kpurepuu u CTpykTypa.
15 JlaGopatopnas pabora «CpaBHeHHE 05 bubnnoreka [JOK
BUJI0B 110 MOP(OIOTUIECKOMY https://m.edso00.ru/7f4148d0
KPUTEPUIO»
bubmuoreka [JOK
16 CTpykrypa BitAa https://m.edso0.ru/7f4148d0
17 BunoobpazoBanue kak pe3yabTaT bubnuorexa [JOK
MHKPO3BOIOLNHA https://m.edso0.ru/7f4148d0
18 CBs13b MUKPOIBOJTIOIINH H bubnmuotexa [JOK

SMUACMHOJIOTUHN

https://m.edsoo.ru/7f4148d0
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Makpo3BosTtoLHs.

19 [TaneonTonmornyeckue METOIbI bubmmorexa LIOK
A https://m.edso00.ru/7f4148d0
W3Y4EHHUS SBOJIOINH
20 buoreorpaduueckre MeTo b1 bubnunoreka [HOK
W3yYEHUS SBOJIIOIUHU https://m.edsoo.ru/7f4148d0
OMOpPHUOIOrHYECKHUEe U CPaBHUTEIBHO-
21 MOP(OJIOTHYECKUE METO bl U3YUEHUS bubmmorexa LIOK
3 A i https://m.edso00.ru/7f4148d0
HBOJIIOIIH
MonekynsapHO-TEHETUYECKHUE,
22 OMOXMMHYECKHE U MATEMATUICCKUE bubmmorexa [JOK
https://m.edso0.ru/7f4148d0
METOIbI H3y4YCHHS IBOJIOIIUU
bu6mmorexa [IOK
23 0
O01He 3aKOHOMEPHOCTH IBOIIOLIHH https://m.edsoo.ru/7f4148d0
24 AnantuBHas paaudaiusl. bu6mmoreka [JOK
HepaBHOMEPHOCTH TEMIIOB IBOJIOLUU https://m.edso00.ru/7f4148d0
o5 HayuHble runoressl IpoMCX 0K IEHUS bubnuoreka [IOK
KU3HU Ha 3emiie https://m.edso00.ru/7f4148d0
26 JloHay4HBIE IPEACTABIEHUS O bubnuoreka [IOK
3apOXKIACHUM KU3HA https://m.edsoo.ru/7f4148d0
97 OcCHOBHBIE 3TaIbl HEOPTAHUYECKON bubnmnorexa [JOK
SBOIIOIUHT https://m.edsoo.ru/7f4148d0
28 ['urmoTe3bl 3apoKICHUS KHU3HU bubmorexa HOK
PO https://m.edso0.ru/7f4148d0
HcTopus 3emau 1 METONIBI €€
29 uzyuenus. JlaboparopHas pabota 05 bubnuoreka [IOK
«M3ydeHne 1 ONMCcaHnue UCKOIAEMBIX ' https://m.edso0.ru/7f4148d0
OCTaTKOB JIPEBHUX OPTaHU3MOB)
30 HauanpHbIe STaIbl OpraHundecKoi bubmuorexa [JOK
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3BOJIIOIIUH

https://m.edsoo.ru/7f4148d0

bu6mmoreka [IOK

31 C)

BOTROIIEL SyRapHoT https://m.edso00.ru/7f4148d0
OCHOBHBIE 3Tallbl 3BOIIOLUU

32 pacturensHoro mupa. [Ipakruueckas 05 bu6mumorexa [IOK
pabota «3ydenne ocoOeHHOCTEH ' https://m.edso00.ru/7f4148d0
CTPOCHHS PAaCTCHHI Pa3HBIX OTIEIOB»

33 OCHOBHBIE 3TaIlbl YBOJIIOIIUU bubnuotexa [JOK
YKUBOTHOTO MHUpa https://m.edso0.ru/7f4148d0
DBorous )KUBOTHBIX. [IpakTHueckas

34 abota «/3ydyenue ocoOeHHOCTEN 0.5 bubamorexa LOK
P ya ' https://m.edsoo.ru/7f4148d0
CTPOCHHSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnuorexa [JOK
nepuoaam https://m.edsoo.ru/7f4148d0

36 MaccoBble BEIMUpaHUs — bubnuoreka [IOK
DKOJIOTHYECKHUE KPU3HUCHI IIPOILITIOTO https://m.edso0.ru/7f4148d0

37 CoBpeMeHHBIN IKOTOTHYECKUI bubnmnorexa [JOK
KPHU3HUC, €r0 0COOEHHOCTH https://m.edso0.ru/7f4148d0

38 CoBpeMeHHas cuctema bubnmnoreka [JOK
OPraHUYECKOTO MPOLIIIOTO https://m.edso00.ru/7f4148d0

39 OCHOBHBIE CHCTEMaTHYECKHE TPYIIIIBI bubnmnoreka [JOK
OpraHu3MoOB https://m.edso0.ru/7f4148d0

40 AHTpPOIOJIOTHS — HayKa O YeJIOBEeKe bubmmorexa [OK

p K https://m.edso0.ru/7f4148d0

41 Passutue npeacrasienuii o bubnnoreka [JOK
MPOUCXOKAECHUU YEIOBEKA https://m.edso00.ru/7f4148d0

42 MecTo yenoBeka B CUCTEME 05 bu6mmorexa [IOK

opranuyeckoro mupa. Jlaboparopras

https://m.edsoo.ru/7f4148d0
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pabora «3ydeHne ocoOeHHOCTEH
CTPOCHHUSI CKEJIeTa YelIOBeKa,
CBSI3aHHBIX C TIPSMOXOXKICHUEM»

43 JIBYOKyIIIME CUJTBI AaHTPOTIOTEHE3a bubmmorexa [OK
ym R https://m.edsoo.ru/7f4148d0
CooTHouIeHrne OMOIOTHYECKUX U
44 COIMAIBHBIX (haKTOPOB B bubmmorexa [JOK
T P https://m.edsoo.ru/7f4148d0
aHTPOIIOreHE3¢e
45 OCHOBHBIE CTaAUN aHTPOIIOreHE3a Bubmorexa ITOK
A p https://m.edsoo.ru/7f4148d0
46 [Taneoreneruka u najicOreHOMHUKA bubnmorexa LOK
https://m.edsoo.ru/7f4148d0
47 DBOIIOLMS COBPEMEHHOI'O YETIOBEKA bubnnorexa [IOK
H p https://m.edsoo.ru/7f4148d0
Yenoseueckue packl. [IpakTuyeckas
48 abora «M3ydeHne SKOIOrHYEeCKUX 0.5 bubmorexa LOK
P . i ' https://m.edso00.ru/7f4148d0
aJanTannii YeJIoBeKay
49 MexIUCIUTITTMHAPHBIE METObI bu6mmoreka [IOK
aHTPOIIOJIOTUU https://m.edso0.ru/7f4148d0
50 3apoKIEHNE U PA3BUTHE DKOJIOTUN Bubmorexa ITOK
POHA p https://m.edsoo.ru/7f4148d0
Metonas! sxkonorun. JlaboparopHas
51 abora «M3ydyeHne METOI0B 0.5 bubnnorexa [IOK
P yi a . ' https://m.edso00.ru/7f4148d0
DKOJIOTHYECKUX UCCIIENOBAHUID)
59 3HavYeHHE DKOJIOTHUECKUX 3HAHUHN IS bubnuorexa [JOK
geJIoBEKa https://m.edsoo.ru/7f4148d0
b K
53 Okonornyeckue pakTopsl uonuorexa LO

https://m.edsoo.ru/7f4148d0
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AbuoTtndeckue daxkTopbl. CBET Kak
IKOJIOTUYECKUHN PaKTOp.

bu6mmoreka [IOK

54 JIab 0 B 0.5
aboparopHai pva OTa (BBIABICHHC https://m.edsoo.ru/7f4148d0
MPUCIIOCOOICHUH OPTraHU3MOB K
BITUSTHUIO CBETA
AOGuotnueckue GaKkTopsbI.
TemmepaTypa Kak dKOJIOTHUECKUN
55 dakrop. JlaboparopHast pabota 05 bubmmoreka [JOK
«BpIsBIIEHNE IPUCTIOCOOICHUIA ' https://m.edso0.ru/7f4148d0
OpPraHU3MOB K BIIUSHUIO
TEeMIIEPaTypPhI»
AbuoTtndeckue hakTopbl. BiraxxHocTh
KaK dKOJOTHYECKHIA (pakTop.
56 JlabopaTopnas pabora 05 bubmorexa [JOK
patopHaip ' https://m.edso00.ru/7f4148d0
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHHIA U3 pa3HbIX MECT OOMTAHUSDY
bu6mmorexa [IOK
7
° Cpentel OOHTaRNS OPraHH3MOB https://m.edso0.ru/7f4148d0
bu6mmoreka [JOK
58 b
HONOTHACCKHE PHIMH https://m.edso00.ru/7f4148d0
bu6mmoreka [IOK
59 K
H3HCHHBIC OPMI OPraHH3MOB https://m.edso0.ru/7f4148d0
bubmuoreka [JOK
b
60 HOTHHECKHE GaKTOpEI https://m.edso00.ru/7f4148d0
3HaueHne OMOTHIECKUX
61 B3aUMOJJECUCTBUH IS CYIIIECTBOBAHUA bubmmorexa LOK
ym https://m.edsoo.ru/7f4148d0
OpPraHU3MOB B cpejie 0OUTaHuUs
62 DKOJIOTHYECKUE XapaKTEPUCTUKHI bubnmuotexa [JOK

MomyJjdanuun

https://m.edsoo.ru/7f4148d0
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OCHOBHBIE TTOKa3aTeIIN IIOIMyJIAINH

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3pacTHAas bubmmorexa LIOK
’ » BOSP https://m.edsoo.ru/7f4148d0
U TIOJIOBAs CTPYKTYpa
OcHOBHbIE MTOKA3aTeNIN MOMYJISIINN:

64 0’KJ1Ia€MOCTh, IPUPOCT, TEMIT pOCTa bubmorexa HOK
POXA > IPHPOCT, POCTd, https://m.edsoo.ru/7f4148d0
CMEpPTHOCTh, MUTPALIAN

65 DKoJIorHuecKasi CTpyKkTypa bubnunoreka [HOK
MOIMYJISAN https://m.edsoo.ru/7f4148d0

66 JIuHaMuyKa NOMyJIsALuu U €€ bubnuoreka [IOK
perynsanus https://m.edso00.ru/7f4148d0

67 Kpussle pocta uncineHHocTu bubnuoreka [IOK
nonyssinuy. KpuBble BBKUBAHUSA https://m.edso0.ru/7f4148d0
DKoJIoTHYecKasi HuIlla BUA.

68 JlaboparopHnast pabota 05 bubnuorexa [JOK
«ITprCTIOCOOEHHSI CEMSTH PACTEHHIN K ' https://m.edsoo.ru/7f4148d0
pacceneHuIo»

69 Bun kak cucrema nonynsiuit bubmmorexa [TOK

A Y https://m.edso00.ru/7f4148d0

70 3aKOHOMEPHOCTH TOBEJICHUS U bubnmnoreka [JOK
MHTPALHil 5KUBOTHBIX https://m.edsoo.ru/7f4148d0

71 Coo00111€CTBO OPTraHU3MOB — bubnmnoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/7f4148d0

72 DKocucTeMa KaK OTKpPBITasi cucTeMa bubmmorexa [OK

p https://m.edso0.ru/7f4148d0

73 KpyroBopot BemecTs 1 MoToK bubnuoreka [IOK
SHEPTUU B IKOCUCTEME https://m.edso00.ru/7f4148d0

74 OCHOBHBIE TIOKA3aTENN YIKOCUCTEMBI bubmmorexa [TOK

https://m.edsoo.ru/7f4148d0
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bu6mmoreka [IOK

75 D
KOJIOTHHICCKHE THPAMHIIBI https://m.edsoo.ru/7f4148d0
bubmuorexa [JOK
76 M3menenms coo0mecTs — cykueccun https://m.edsoo.ru/7f4148d0
[IpupoaHbIe 3KOCHCTEMBI.
77 DKOCUCTEMEI 03€P U PEK Bubmaorexa ITOK
p N per. https://m.eds00.ru/7f4148d0
DKOCHUCTEMBI MOpPE U OKCaHOB
[IpupoaHbIe 9KOCHCTEMBI.
78 DKOCUCTEMBI T JIECOB, CTEIIEH bubmnorexa [IOK
YHAD ’ ’ https://m.edso00.ru/7f4148d0
MTyCTHIHB
79 AHTPOIIOreHHBIE YKOCUCTEMBI bubnmorexa LOK
p https://m.edsoo.ru/7f4148d0
Ypboskocucremsl. [Ipaktuueckas
80 abora «/3ydeHue u onvcanue 0.5 Bubmorexa ITOK
p Y1 ' https://m.edso00.ru/7f4148d0
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMUPOBAHHUS
81 OCHOBHI)IXpBSaI/IMO(beECTBl:I)/Iﬁ Bubmorexa ITOK
A https://m.edsoo.ru/7f4148d0
OpPTraHU3MOB B 9KOCHCTEMaX
MexaHU3MBI BO3JCHCTBHUSI
3arpsi3HEHUH pa3HBIX TUIIOB Ha
82 CcyOOpraHn3MEHHOM, OPTraHU3MEHHOM bubmaorexa [IOK
yoop - OP ’ https://m.edso00.ru/7f4148d0
MOMYJISIITAOHHOM H 9KOCUCTEMHOM
YPOBHSIX
83 buocdepa — olbmieruianerapras bubanorexka [JOK
0000uKa 3emaun https://m.edsoo.ru/7f4148d0
84 VYuenue B. . BepHaackoro o bubnnoreka [JOK
6uocdepe https://m.edso0.ru/7f4148d0
85 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK
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ouocdepsl https://m.edso0.ru/7f4148d0
86 KpyroBopoTs! BemiecTs u bubnmoreka [JOK
OMOreOXUMHUYECKUE [IUKIIBI https://m.edsoo.ru/7f4148d0
87 3oHanbHOCTH 6uOochepsl. OCHOBHBIE bubnmoreka [JOK
OMOMBI CyIIIH https://m.edso0.ru/7f4148d0
. bubnunoreka [HOK
88 YCToifHBOCTS GnochepE! https://m.edsogru/7f4148d0
89 DKOJIOTHUECKUE KPUZUCHI M UX bubnuorexa [JOK
MIPUYUHBI https://m.edsoo0.ru/7f4148d0
90 BozneiicTBue uenoseka Ha 6uochepy Eggjﬁ;f;;?ﬁﬁ £414840
01 AHTpONOreHHOE BO3/ICUCTBHE HA bubnunoreka [JOK
PaCTUTENbHBIN U )KUBOTHBIN MU https://m.edso00.ru/7f4148d0
bubnunoreka [JOK
92 Oxpatia MPHPOLL! https://m.edSO(I)l.ru/7f4148dO
93 OCHOBHBIE NPUHIUIIBI YCTOMYHUBOTO bubnuotexa [JOK
pa3BUTHUSA YEJIOBEYECTBA U IIPUPOBI https://m.edso0.ru/7f4148d0
Paru
04 | mcospunenne Gnonormcororo BuGorera LOK
pasHooGpasis 3enm https://m.edso0.ru/7f4148d0
95 O060061IeHue o TeMe bubnmnoreka [JOK
«MHUKpPOIBOIIOLNS U €€ PE3yIbTaThD) https://m.edso0.ru/7f4148d0
96 O060061IeHue o TeMe bubnmoreka [JOK
«Maxkpo3BOIIOLHS U €€ pe3yIbTaThD» https://m.edso0.ru/7f4148d0
O6o0uieHue o Teme
97 «IIpoucxoxaeHne u pa3BUTHE KU3HU bubmmorexa [TOK
A erIen https://m.edso0.ru/7f4148d0
98 O06o06meHue 1Mo TeMe bu6mmoreka [IOK
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«HponcxomneHHe YCIOBCKaA —
AHTPOIIOTCHE3»

https://m.edsoo.ru/7f4148d0

O060011eHue 110 TeMe «DKOIOTUA —

99 HayKa O B3aUMOOTHOIIIEHUAX 1 bubmmorexa [IOK
K https://m.edsoo.ru/7f4148d0
OpraHU3MOBY
100 O6006menue mo reme «OpraHu3Mbl 1 1 bubnunoreka [HOK
cpena OOuTaHUS https://m.edsoo.ru/7f4148d0
101 O06006111eH1E IO TEME «IKOJIOTHS 1 bu6mmoreka [IOK
BUJOB U NONYJIALUID) https://m.edsoo.ru/7f4148d0
102 O606menue o Teme «buochepa — 1 bubnnoreka [JOK
rio0agbpHas YKOCUCTEMA) https://m.edsoo.ru/7f4148d0
OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaceuyHuK 10 Kn yrnybneHHbl Kypc 2022

MaceyHuK 11 Kn yrnybneHHbIN Kypc 2022

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

Maceunnk OBLLAA BUOJTIOINUA 10 Kn yrnybneHHbI ypoBeHb 2022

NaceuHuk OBLLAA BUOJIOTUA 11 Kn yrnybneHHbIt ypoBeHb 2022

noAa peaakumen akagemuka B.K. LUymHoro, I'. M. Abimwuuya. O6wasn 6uonorus

10-11. MockBa, «lpocBeweHue», 2020r. (yrnyb6rneHHbIN YPOBEHb)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET

1. «Epunaga konnekuuna LUndposeix ObpasoBaTensHbix Pecypcos» (Habop LngpoBbix
pecypcoB K yyebHukam nuHum B.B. MNaceyvHuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -MaTtepuansl K ypoky. Bce paboThbl, Ha OCHOBE KOTOPbIX
co3faH cauT, Obinu onybnukosaHbl B rasete "buonornga”. ABTopamm canTta npogenaHa
Bonblasn pabota N0 CMCTEMATU3NPOBAHMIO Fa3eTHbIX CTaTeN C YYETOM LUKOSTbHOM
y4yebHon nporpammbl No npegmeTty "bBruonorng".

3. http://ebio.ru/_- OnekTpoHHbIN y4ebHUK «Bronorua». Cogepxut Bce pasgensl
Guonorun: 60TaHuKy, 300M0rMI0, aHAaTOMUIO U PU3MONOTMI0 YenoBeka, OCHOBbI
LMTONMOrMM U FEHETUKIN, IBOSTHOLIMOHHYIO TEOPUIO U 3konormo. MoxeT bbiTb
PEKOMEHAOBaH y4alnMCs ANsi CAMOCTOSATENbHOM paboThl.

4. http://djvu-inf.narod.ru/ - anekTpoHHasa bubnmnoTeka

http://biology.ru/index.php_- Cant asnsetca IHTepHeT — Bepcuen y4ebHOro Kypca Ha
komnakT-amcke "OTkpbiTag buonorns".
5. http://school-collection.edu.ru - EguHas konnekuymsa LLOP

6. http://fcior.edu.ru/ - degepansHbin 6aHk SOP;


http://school-collection.edu.ru/
http://bio.1september.ru/urok/
http://ebio.ru/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

7. https://biomolecula.ru/bunomonekyna
8. http://mww.darwinmuseum.ru/section/kollekcii Konnekuun JapBMHOBCKOro My3esi
9. https://interneturok.ru/interneturok.ru - OTKpbITbIE YPOKM MO BCEM NPegMeTaM LLKOSbHON
https://edsoo.ru/
https://educont.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/

OLHEHOYHBIE IMTPOLEAYPbI

CogBepiieHCTBOBaHHE O0OIIIEr0 CpeTHEr0 0OPa30BaHMsI HAIIPABJICHO HA IEPEOPUEHTALIHUIO
mporecca o0y4eHus Ha pa3BUTHE JIMYHOCTH YUYE€HUKA, O0yUYEeHUE €T0 CaMOCTOATEIHHO
OBJIaJIeBaTh HOBBIMH 3HAHUSIMU. COBpPEMEHHBIN MOJIOION YeTIOBEK OOBEKTUBHO BBIHYKIEH
OBITh JINYHOCTHIO O0Jiee MOOMIbHOM, MH(POPMUPOBAHHON, KPUTHUECKU U TBOPUECKH
MBICJISIIIIAM, @ 3HAYUT U 00Jiee MOTUBUPOBAH K CAaMOOOYUYEHHUIO U CAMOPA3BUTHIO.

MeTtos! 1 (hOpMBI OLIEHUBAHUS TIPEIMETHBIX PE3yJIbTATOB:
1. CraptoBas auarnoctuka. CTapToBbIe («BXOIHBIE)) IPOBEPOUHBIE PAOOTHI.
2. Texy1ee orileHUBaHKE MPEIMETHON O0YUEHHOCTH:

- YCTHBIH KOHTPOJIb (MHAMBUIYAJIbHBIN 0NIPOC, PPOHTANBHBIN, TPYNIOBOI, B3aUMHBIN ONpOC,
YCTHBIE 3a4€ThI);

- MUCHbMEHHBIN KOHTPOJIb (Mpe3eHTaIuH, COOOIIeH s, pedepaTsl, TOKIAIbI,
CaMOCTOSITENIbHbIE PabOTHI, TECTHI, IPAKTUYECKUE PaOOThI, KOMIUIEKCHbIE Pa0OTHI,
pa3HOypOBHEBbIE U (D PepeHIupOBaHHbIE PaOOThI, AUKTAHT 10 TEPMUHOJIOTUHU, UTPOBOI
KOHTPOJIb (KPOCCBOP/, HETPAJUIIMOHHBIE YPOKH);

- TBOpUYECKHE pPabOTHI (COCTaBIEHNE KPOCCBOPOB M CKAaHBOPJIOB, TECTOB, 3aJa4H U
MIPUMEPOB C OMIMOKAMH).

3. UToroBas oueHka npeaMeTHoi 00ydeHHoCTH. IToroBeie paboThl.

CoBepIlIeHCTBOBaHUE OOILEro CpeiHEro oOpa3oBaHMs HANPABICHO HAa MEPEOPUEHTAIUIO
mporecca OOy4eHHUs Ha pa3BUTHE JIMYHOCTH YYEHHMKA, OOY4EHHE €ro CaMOCTOSITEIbHO
OBJIaJIeBaTh HOBBIMU 3HaHUSAMU. COBPEMEHHBII MOJIOJ0N 4YeslOBEK OOBEKTUBHO BBIHYXKJIEH
ObITh JIMYHOCTHIO Ooyiee MOOMIIBHOM, HMH(DOPMHPOBAHHOW, KPUTHUECKU U TBOPUYECKU
MBICIISIIIMM, @ 3HAa4YuT U Oojiee MOTHBHPOBAH K CaMOOOYYEHHMIO U CaMOPa3BUTHIO.
COOTBETCTBEHHO KOHTPOJIb PE3YJIbTAaTOB OOYUEHHUS SBISIETCS OJHOW W3 BaKHEMIINX
KOMIIOHEHTOB Tipoliecca o0ydeHus npeamery «buomorus». Jlins 3Toro Ha CBOMX ypoKax
UCTOJNB3YI0 KPUTEpUAIbHOE OIICHWBAaHHWE, IMO3BOJIAIONIee (UKCUPOBATh JIUHAMHKY
MHIVBUAYAJIBHOTO Pa3BUTHS KAXI0T0 YUCHHKA.



NEPEYEHb (KOOU®UKATOP) NPOBEPAEMbIX TPEGOBAHUWA

K PE3YIbTATAM OCBOEHWA OCHOBHOW OEPA30BATEJIbHON
NMPOrPAMMbI CPEOHEIO OBLUEINO O6PA3OBAHUA U SNIEMEHTOB
COOEPXAHWUA NO BUOJIOITUA

MpoBepsiemble Ha EMD no 6uonoruu TpeboBaHus K pesynbTaTaMm OCBOEHUSA
OCHOBHOW O6Gpa3oBaTenbLHON NporpaMmMbl cpegHero obwero o6pasoBaHus
Ko npoBepsiemoro TpeboBaHus

MpoBepsieMble TpeboBaHWs K NpeaAMeTHbIM pe3ynbTataM OCBOEHNUS
OCHOBHOW 00pa3oBaTeribHON NporpamMmmMbl cpegHero obLuero

00pas3oBaHus

1.CchopmMmnpoBaHHOCTb 3HaHWIA O MEcTe 1 ponu Guonorum B cucTeme
€CTEeCTBEHHbIX HayK, B POPMUPOBaAHUN COBPEMEHHOWN €CTECTBEHHO-
Hay4YHOWN KapTMHbI MUPA, B MO3HAHUWN 3aKOHOB NPUPOAbLI U PELLEHUN
XM3HEHHO BaXXHbIX COLMAIbHO-3TUYECKNX, IKOHOMUYECKNX,

3KOnormyeckmx npobnem YenoBeyecTBa, a TakkKe B peLleHnn

BOMPOCOB pauMOHanbHOro NPUpOAONoSib30BaHNs, B (hopMmMpoBaHnm
LLEHHOCTHOro OTHOLLEHWS K Npupoae, obLLEeCTBY, YENOBEKY;

O BKNaZe POCCUMCKMX M 3apyBeXxHbIX yYeHbIX — OMONOros B pa3BuTue
Guonorun

2.BnageHune cMctemMon 3HaHUn 06 OCHOBHbLIX MeToA4ax Hay4yHOro
NO3HaHWUSA, NCMONb3yeMbIX B BMONOrMYecKknx nccrnefoBaHmsIX XXUBbIX
0BGBEKTOB 1 IKOCUCTEM (ONUCaHWNE, UIMEPEHUNE, MPOBEAEHNE
HabnogeHunn); cnocobammn BbIIBNEHNSI U OLEHKM aHTPOMOreHHbIX
N3MEHEHWI B Npupoge.

YMeHue BbigBUratb rmnoTesbl, NPOBEPATb MX SKCNEPUMEHTaNbHbIMM
cpeacTBamu, OpMynmpys Lenb UccrefoBaHns, aHannanpoBaTtb
nony4eHHble pesynbTaThl U AenaTb BbIBOAbI.

BbisiBneHne 3aBUCUMOCTH MeXxay nccnegyemMmbiMmn BennmdmnHamm,



06BbACHEHME NOSTyYeHHbIX pe3ynbTaToB U hOpMynMpoBaHMe BbIBOOOB
C MCMOMNb30BaHNEM Hay4HbIX MOHSATUI, TEOPUIA N 3aKOHOB

3.YMeHue Bnagetb cuctemon Gnonormyecknx saHaHumn, Kotopas
BKITOYaeT: OCHOBoMonarawLwme bruonornyeckme TepMUHbI U NOHATUSA
(Kn3Hb, KneTKa, TkaHb, OpraH, opraHu3Mm, Bua, Nonynsaums,
akocuctema, brmoueHos, buocgepa; metabonmam, romeocTas,
KNeTOYHbI UMMYHUTET, BUOCHHTE3 Benka, Guononumepsi,
ANCKPETHOCTb, CaMOoperynsauunsi, camoBocnponssegeHue,
HacnegcTBEHHOCTb, U3MEHYMBOCTb, SHEPrO3aBUCMMOCTb, POCT

N pasBuTne) Guonornyeckne Teopuun: knetodHas Teopus T. LLIBaHHa,
M. WnengeHa, P. BupxoBa; KNoHanbHO-CENEKTUBHOIO UMMYHUTETA
M. 3pnunx, .. MeuyHnkoBa, XpoOMOCOMHas Teopusi
HacnegcTBeHHocTu T. MopraHa, 3akOH 3apoAbILLeBOro CXoACTBa

K. Bapa, aBontoumoHHas Teopusa Y. [lapBuHa, cMHTETUYECKasa Teopus
3aBonoummn, Teopust aHTpornoreHesa Y. [lapsuHa; Teopust buoreoueHosa
B.H. CykaueBa; yyeHue H./. BaBnnoea o ueHTpax MHoroobpasus

N NPOUCXOXOEHMS KyNbTYPHbIX pacTteHnin, ydeHne A.H. CesepLoBa

0 NyTAX U HanpaBneHuax aBontoumm, ydeHme B.W. BepHagckoro —

0 6uocdepe); 3akoHbI (€agUHO0BpPa3Msa MOTOMKOB NEPBOro NOKONEHUS,
pacLienneHnsi NpM3HaKkoB, HE3AaBMCUMOIO HacrneagoBaHNs NPU3HaKoB
I". Mengens; cuenneHHoro HacrnegoBaHWs NPU3HaAKOB U HApPYLLEHUS
cuenneHus reHoB T. MopraHa; roMonormyeckmx psaos

B HacrneacTtBeHHoW nameH4ynsoctn H.M. BaBunosa; reHeTn4eckoro
pasHoBecus [x. Xapan n B. BanHGepra; 3apoabilleBoro CXxoacTea

K. Bapa; buoreHeTnyeckumi 3akoH 3. I'ekkens, ®. Mionnepa);
NPVHUMNbI (YUCTOTbI ramMeT, KOMNIIEMEHTAPHOCTN);

npasuna (MmHumyma HO. JInbuxa, akonormyeckom nupammnabl Yncen,

Buomaccol 1 aHeprum);



rmnoTesbl (koauepsaTHon A.. OnapuHa, nepBrMYHOro 6ynboHa

Ix. XongenHa, mukpocgep C. dokca, pubosmma T. Yek)

4.YMeHune peluaTb NOUCKOBble Bronormyeckme 3agaydu; BbisiBNATb
NPUYNHHO-CNEACTBEHHbIE CBA3WN MeXay uccnegyemMmbiMu
Buonornyeckumm obbeKkTamu, Nnpoueccamun u ABreHnaMn; genatb
BbIBOAbl M NPOrHO3bl HA OCHOBAHWM MOJTyYeHHbIX Pe3ynbTaToB;
COCTaBnATb FEHOTUMMYECKME CXEMbI CKPELLMBaHUA AN pasHbIX TUMOB
HacrnegoBaHWs NPU3HaKOB Y OPraHNM3MoB, COCTaBMATb CXeMbl
nepeHoca BELLEeCTB U 3HepPrnn B akocmcTeMax (Lenu nutaHus,
nuLLeBble CeTu)

5. YMeHue ycTaHaBnmBaTb B3aMMOCBSA3N MeXay CTPOEHUEM

N PYHKLMAMM: OPraHOMAO0B, KNETOK pasHbIX TKaHen, opraHamm

N CUCTEeMaMu OpPraHoB Y PacTEHWUN, XXMBOTHbIX N YENOBEKa; Mexay
aTanamv obMeHa BeLLECTB; dTanamm KNeTo4YHOro Uukna u Xn3HeHHbIX
LMKIOB OpraHM3MoB; aTanamm aMOprMOoHanNbLHOro pasBUTUS;
reHOTUNOM 1 PEeHOTUNOM, (PEHOTUMNOM 1 hakTopamMmn cpeabl ObnTaHus;
npoueccamMmn 3BOMOLMN; ABUXKYLLUMMU CUITAMU aHTPOMOreHesa;
KOMMOHEeHTaMWN pasnnyHbIX 3KOCUCTEM U NPUCMOCOONEHMAMM K HAM
OpraHn3moB

6.YMeHue BbiAENATb CyLEeCTBEHHbIE NPU3HAKW:

CTPOEHUNS BUPYCOB, KINETOK MPOKaApMOT U 3YKapUOT; OAHOKIETOYHbIX

N MHOTOKIETOYHbIX OPraHM3MOB, BUAOB, BUOreoLeHO30B, 3KOCUCTEM
n 6ruocdephbl; CTPOEHNS OPraHOB U CUCTEM OPraHOB PacTEHUN,
XXMBOTHBbIX, YEMNOBEKA; MPOLLECCOB XU3HEAEeATENbHOCTH,
npoTeKaLmMX B OpraHn3Max pacTeHUN, XXUBOTHbIX N YESTOBEKa;
BGuonormnyeckux npoueccos: obmeHa BeLecTs (MeTabonusm),
NMHopMaLmMm 1 NpeBpaLLeHnsa aHeprnmn, BpoxxeHnsa, aBTOTPOGHOro

n FeTepOTpO(i)HOFO TUNOB NUTAHUA, d.)OTOCI/IHTe3a N XeMOCUHTES3a,



MWUTO3a, Menosa, rameToreHesa, amopuoreHesa, NOCTaIMOPUOHANBHOMO
pasBUTUA, Pa3MHOXEHWUSA, MHOMBUAYANbHOrO pa3BMTUSA OpraHu3ma
(oHTOreHesa), B3anMoLenNCTBUS reHoB, reTeposnca; 4enCcTBui
NCKYCCTBEHHOro oTbopa, cTabmnmnanpyoLlero, BuKyLLEro

N paspblBaloLLLEro eCTECTBEHHOrO 0TOOpa; annonaTpu4ecKoro

N cuMnaTpUYecKoro BaoobpasoBaHnS; BIUAHNUS OBUKYLLNX CUI
3BOMOLUMM Ha reHOGOHA NoNynsaumMm; NPUCNocobneHHOCTH
OpraHM3MoB K cpeae obutaHus, YepeLoBaHUS HarnpaBreHNi
3BOJIOLMM; KPYrOBOPOTA BELLIECTB M MOTOKA SHEPIMM B IKOCUCTEMAX
7.ChbopMMpOBaHHOCTb YMEHUS BbIAENATb CYLLECTBEHHbIE NPU3HAKM
BMPYCOB, KITETOK NPOKAPUOT M 3yKapUoT; OQHOKITETOUHbIX

N MHOTOKITETOYHbIX OpPraHn3mMoB, BUAoB, GuoreoueHo30B

N 3KOCUCTEM; OCOBEHHOCTM NpoLeccoB obMeHa BELLECTB

N NpeBpaLLeHns 3Heprum B KneTtke, poTocmMHTEe3a, NNacTUYECKOro

N SHEpreTMyeckoro obMeHa, XxeMOCUHTE3a, MUTO3a, MENO03a,
ONJIOAO0TBOPEHMS, PA3BUTUA N PA3MHOXEHMWS, UHOWBUAYANbHOIO
pa3BuTUs opraHmsma (oHToreHesa), 6opbbbl 3a CyllecTBoOBaHMe,
ecTecTBeHHoro otbopa, BugoobpasoBaHusi, NPUcnocobneHHoCTH
OpraHM3MoB K cpeae obutaHns, BNUSHUSE KOMIMOHEHTOB 3KOCUCTEM,
AHTPOMOreHHbIX UBMEHEHWNIN B 9KOCUCTEMAX CBOEN MECTHOCTM,
KpyroBopoTa BELLECTB M NpeBpaLLeHMsa 3Heprum B buocdepe
8.YMeHne ncnonb3oBaTtb COOTBETCTBYIOLLME apryMEHTHI,
BGMonorM4eckyto TepPMMHONOTMNIO 1 CUMBONWKY AN AOKa3aTenbCTBa
poAcCTBa OPraHN3mMoB PasHbIX CUCTEMATUYECKUX rPYNM; B3auMOCBSA3N
OpraHn3MoB U cpeabl 0OUTaHUSA; eANHCTBA YenoBeYeCKMX pac;
Heo6XxoANMMOCTM 300POBOro obpasa XnsHu, COXpaHEeHMS
pa3Hoobpa3nsa BMOOB 1 3KOCUCTEM KakK YCIOBUSA COCYLLECTBOBAHNA

npupoabl n 4enose4vecrtsa



9.YMeHne KpUTMYECKUN oLeHMBaTb MHopmaLmio G1Monornieckoro
coepKaHusl; UHTepnpeTUpoBaTh ATUYECKME acneKTbl COBPEMEHHbIX
nccnenoBaHuin B bmonorun, meguuunHe, GnotexHonornm;

paccmatpuBaTtb rnobanbHble aKonornyeckne npobrnemMbl COBPEMEHHOCTH,
hopmMmnpoBaThb MO OTHOLLEHUIO K HUM COBCTBEHHYO MO3MLMIO

lNMepeyeHb anemMeHTOB coaepKaHusA, npoBepsieMbix Ha EMD no 6uonorum
Koa MNpoBepsieMbln aneMeHT cogepxaHns

1.Bronorusa kak Hayka. XXuBble CUCTEMbI U X U3yveHue

1.1 CoBpemMeHHasi buonornst — KOMnreKkcHas Hayka. buonormyeckne Hayku

N n3yyaemble nmun Npobnemol. PyHaameHTanbHble, NPUKNaaHbIe

1 NMOWCKOBbIE HaYy4YHble UccrneaoBaHUs B G1Monorun.

3HaveHune drnonornn B GopMmnpoBaHMM COBPEMEHHON €CTECTBEHHO-HaY4YHOWN
KapTuHbl Mupa. Npodeccun, cesasaHHble ¢ Gruonornen. 3HavyeHne Guonormum
B MpaKTUYECKON OeATENbHOCTM YernoBeka: MeauumHe, CeribCKOM X035MCTBE,
NMPOMbILLNIEHHOCTN, OXpaHe Npupoabl

1.2 JKuBble cucTembl Kak npeameT nsydeHns uonorun. CBOMCTBa XUBbIX
CUCTEM: €ANHCTBO XMMMUYECKOro CoCTaBa, ANCKPETHOCTb 1 LLeNOCTHOCTb,
CNOXHOCTb U YNOPSA0YEHHOCTb CTPYKTYPbIl, OTKPbITOCTb,

camMoopraHusaumsi, CaMoBOCNpon3BeaeHne, pasnpaKMMocCTb, U3MEHYMBOCTb,
pOCT 1 passuTHe.

YPOBHU OpraHn3aumnm XXmMBbIX CUCTEM: MONEKYISAPHbLIN, KNETOYHbIN,
TKaHeBbI, OpraHU3MeHHbIN, NONyNALNOHHO-BMAOBOW, 3KOCUCTEMHbIN
(6noreoueHoTHYecknin), BuocdepHbin. MNMpouecchl, NPONCXoasALLNE B XKUBbIX
cuctemax. OCHOBHbIE NMPU3HAaKK XMBOro. XX13Hb Kak hopma CyLLeCcTBOBaHWUS
MaTtepum

1.3 MeToabl 6uonoruyeckon Hayku. HabniogeHue, nsmepeHme, aKCnepuMeHT,
cuctematusaums, MmetaaHanua. NoHATME O 3aBUCMMON N HE3aBUCUMOM

nepemeHHoM. rlJ'IaHI/IpOBaHI/le JKCnepumMeHTa. MocTaHoBKa 1 npoBepka



rmnotes. Hynesas runotesa. [NoHATUe BbIBOPKM U ee JOCTOBEPHOCTb.
Pas3bpoc B 6rmonornyecknx gaHHblix. OueHka 4OCTOBEPHOCTM NOSYYEHHbIX
pe3ynbTaToB. [NpUYMHbI UCKaXXEHUS pe3ynbTaToB akcnepuMeHTa. MNoHaTue
CTaTUCTUYECKOro TecTa

2.KneTtka kak 6uonormnyeckas cucrema

2.1 KneTka — CTpYKTYpHO-PYHKLMOHaNbHasa eguHuLa xmeoro. Nctopus
OTKpbITUA KneTkn. Pabotbl P. Nyka, A. JleBeHryka. KneToyHas Teopus

(T. WeanH, M. WWUnengeH, P. Bupxos). OCHOBHbIE NONTIOXXEHNS] COBPEMEHHOW
KIETOYHOM TEOPUMN.

MeToabl MONEKYNAPHOW M KNEeTOYHON BUONornm: MMKPOCKONus,
XpomaTtorpadus, anekTpodopes, MeToq MeYeHbIX aTOMOB,
anddepeHumansHoe LeHTpUgyrupoBaHmne, KynbTMBMPOBAHNE KIETOK

2.2 Xvimu4yecknin coctaB KneTkn. Makpo-, MUKPO- 1 yrbTPaMUKPOINEMEHTDI.
Boaa v ee ponb kak pacTBOpUTENS, peareHTa, ydacTue B CTPYKTYPUPOBAHUM
KneTku, Tennoperynsaumm. MnHepanbHble BeLecTBa KneTku, nx
BGuonoruyeckas ponb. Ponb KATMOHOB U aHWOHOB B KNeTKe.

Buonornyeckune nonumepsl. benku. AMMHOKUCIIOTHBIN cocTaB BenkoB.
CtpykTypbl 6enkoBon Monekysbl. [NepBuyHasn cTpykTypa 6enka, nentuaHas
cBA3b. BTOpunyHaga, TpetnyHas, yetBepTmMyHas CTpykTypbl. [leHaTypauus.
CeowcTBa 6enkos. Knaccudukauna 6enkos. bronorunyeckne pyHkLmm
Gernkos.

Yrnesoabl. MoHocaxapuapl, Ancaxapuabl, onvrocaxapuibl

n nonucaxapuabl. O6LWMIN NNaH CTPOEHUS N PU3NKO-XMMUYECKNE CBOMCTBA
yrnesofoB. bronormnyeckne yHKUMM yrneBonoB.

JInnnabl. M'apodmneHo-rimgpodobHiie ceorcTBa. Knaccundumkaums
nunngos. Tpurnuuepuapl, pocdonunuabl, BOCKWU, CTepounabl.
Bruonorunyeckne gyHkumm nunuaos. O6Lmne cBorcTBa GONOrnMYecKnx

MeMObpaH TeKy4ecTb, COCOBHOCTb K CaMO3aMblKaHUIo,



NonynpoHULaeMoCTb.

HykneunHoBble kncnoTbl. AHK n PHK. CTpoeHne HyKnemnHoBbIX KUCHOT.
HykneoTtungbl. MpuHunn komnnemeHtTapHocTu. MNMpasuno Yapradda.
Crpykrypa AHK — gBonHas cnupanb. MecToHaxoxgeHne n buonormyeckue
dyHkumm OHK. Bugbl PHK. ®yHkunn PHK B kneTke.

CtpoeHune monekynsl AT®. Makpoaprudeckne caa3m B Mmonekyrne ATO.
Buonornyeckue pyHkunn AT®. BoccTaHOBNEHHbIE MEPEHOCUMKU, UX
dyHKummM B kneTke. CekBeHnposanune QHK.

CTpykTypHas buonorus: dnoxummyeckue n onodunsnyeckmne nccrnegoBaHms
cocTaBa W NPOCTPaHCTBEHHOM CTPYKTYypbl Briomonekyn

2.3 Tunbl KNETOK: 3yKapunoTn4yeckasi n npokapnotnyeckas. CTpykTypHO-
yHKUMOHanNbHble 06pa3oBaHUA KIETKM.

CTpoeHune npokapuoTmnyeckon kneTkn. KnetoyHas cteHka Gaktepuin

n apxeii. OcOBEHHOCTN CTPOEHUS reTePOTPOHOM 1 aBTOTPOHON
NpOoKapmnoTMYECKNX KNeTok. MecTo 1 ponb npokapuoT B GroueHo3ax.
CTpoeHune n hyHKLMOHMPOBAHNE 3YKAapPUOTUYECKON KITETKM.
MnasmaTtuyeckaa membpaHa (nnasmanemma). CTpykTypa nnasmaTuyeckomn
MembpaHbl. TpaHCNoPT BELEeCTB Yepes nrasmaTU4eckyto MemopaHy:
naccuBHbIn (Anddy3uns, obnerdyeHHas ouddysnst), akTUBHbIN (MEPBUYHbBIV
N BTOPUYHbLIN aKTUBHbIA TpaHcnopT). MNonynpoHnuaemMocts MeMbpaHbl.
PaboTta HaTpuin-kanneBoro Hacoca. HAOLMTO3: MMHOLMTO3, haroumTos.
Ok3oumnTo3. KnetovHasa cteHka. CTpyKTypa 1 OyHKUMM KNETOYHOWN CTEHKM
pacTeHui, rpnoos.

Lntonnasma. Liutosonb. Liutockenet. [ABmxeHne untonnasmbl. OpraHombl
kneTtkn. OgHomemOpaHHble opraHonabl KNeTKW: aHaonnasmaTnieckasl cetb
(3MC), annapat MNonbaXun, NM30COMbI, UX CTPOEHUE N (PYHKLMK.
B3anmocssa3b ogHOMeMBpaHHbIX OpraHoMaoB KneTkn. CTpoeHue

rpaHynsipHoro petukynyma. CMHTe3 pacTBopuUMbIX 6enkoB. CuHTE3



KNeTouHbIXx MeMbpaH. Magkui (arpaHynsipHbIi) dHAOMNNa3MaTUyYeCKuUn
peTukynym. CekpetopHas yHKUMs annapaTa Nonbgpku. TpaHcnopT
BeLLeCTB B KreTke. Bakyonu pactutenbHbIX KNeTok. KNneTouHbIi CoK.
Typrop.

[MonyaBTOHOMHbIE OpraHoMAbl KNeTKU: MUTOXOHAPWW, NracTuabl.
CTtpoeHune n pyHKLMM MUTOXOHAPUIA 1 NnacTma. MNepBryHbIE, BTOPUYHbIE
N CNOXHble NnacTuabl POTOCUHTEIMPYIOLLMX SYKapuOoT. XNnoponnacThbl,
XpPOMOMacTbl, IENKONNACcTbl BbICLUMX PACTEHUN.

HememOpaHHbie opraHongbl knetkn CtpoeHne n dyHKUNMN HemeMOpaHHbIX
opraHouaoB kneTkn. Pubocombl. MukpodmnameHTbl. MbiLLeYHbIe KIEeTKN.
MwukpoTpy60oukn. KneTouHbi ueHTp. CTpoeHne 1 ABMXKEHNE XKIYTUKOB

n pecHnyek. MmnkpoTtpyboukm untonnasmel. LieHTprons.

Anpo. O6onoyka sgpa, XpomaTuH, kapuonnasma, 4pbILLKN, UX CTPOEHME U
byHKUMN. AnepHbii 6enkoBbIN

MaTpukc. MNMpocTpaHCTBEHHOE

pacnonoXeHne XpoMocoM B MHTepdasHoM sape. benkn xpomaTtuHa —
TMCTOHbI.

KneTouyHble BknoYeHUs. CpaBHUTENBbHAsA XapakTepuUcTmKa KIeTok aykapmoT
(pacTuUTenbHOM, >XMBOTHON, rPUBHON)

2.4 Accummnnauma n guccMMmunsaumnsa — Be CTOpoHbl Metabdonuama. Tunel
obmeHa BellecTB: aBTOTPOMHLIN U reTepoTPOodHbIN. YyacTne Kucnopoaa
B 0OMEHHbIX NpoLieccax. QHepreTudeckoe obecnevyeHne KneTku:
npespalleHme AT® B o6MeHHbIX npoueccax. PepmMeHTaTUBHbIN XapakTep
peakuuin knetouHoro metabonuama. PepmeHTbl, X CTPOEHME, CBONCTBA

n mexaHu3m gencrteus. KocbepmeHTtbl. OTnvumns oepmeHToB

OT HEOpPraHU4YeCKMX KaTannsatopoB. benku-aktneaTopbl 1 6enku-
NHIrMBUTOPBLI. 3aBMCUMOCTb CKOPOCTU (PePMEHTATUBHbBIX PeaKLMN

OT pasnnyHbIX PaKTopPOB.



[MepBUYHbIN CUHTE3 OpPraHNYEeCKNX BeLlecTB B kneTke. PoTocmHTe3. Ponb
XrnoponnacToB B npouecce oTocnHTesa. CeeToBas n TeMHosas dasbl.
MpoaykTMBHOCTL (hoTOCUHTE3a. BnNuaHme pasnuyHbix paktopos

Ha CKOpOCTb POTOCKMHTE3a. 3Ha4yeHne PoTocMHTE3a.

XemocunHTes. PasHoobpasne opraHM3mMoB-XEMOCMHTETUKOB:
HUTpUdUUMpyowme 6akrepun, xenesobakrepum, cepobakrepuu,
BOAOpPOAHble GakTepun. 3Ha4YeHNe XeMOCHHTE3a.

AHaspobHble opraHmamMbl. Bugbl 6poxeHus. MpoaykTbl 6poxKeHus n nx
NCnonb3oBaHMe YenoBekom. AHa3POBHbBIE MUKPOOPraHN3Mbl Kak OO bEeKThI
BGuotexHonorum n Bo3byantenu 6onesHen.

AspobHbIe opraHn3mMbl. Tanbl 3HEPreTU4ecKoro obmeHa.
MoaroToBuTENBHLIN 3Tan. [MMkonM3 — 6eCKNCNOPOAHOE pacLlenneHne
rNHOKO3bI.

Buonornyeckoe okucnenune, nnu KneTovHoe ApixaHne. Ponb MUTOXOHOPWUIA
B npoueccax 6uonornyeckoro okncnenns. Liknuyeckue peakumu.
OkucnutenbHoe docdopunmpoBaHue. MNpenmyiectea asapobHOro NyTu
obmeHa BellecTB nepeq aHaspobHbIM. OPDEKTUBHOCTb 3HEPreTUYECKOro
obmeHa

2.5 Peakummn maTtpnyHoro cmHtesa. lNpuHumn KoMnieMeHTapHOCTU B peakuusix
MaTpUYHOro cMHTe3a. Peanmnsauna HacneacTBeHHOM nHopmauuu.
"eHeTn4Yeckni Kog, ero CBOMCTBA. TPaHCKPUNUUA — MaTPUYHbIN CUHTE3
PHK. MpuvHUMNbI TpaHCKPUNLMA: KOMMIEMEHTAPHOCTb,
aHTUNapannenbHOCTb, aCUMMETPUYHOCTb. TpaHCcnsaumsa u ee aTanbl. Yyactue
TpaHcnopTHbiXx PHK B 6GuocnHTese 6enka. Ycnosus GnocuHTesa benka.
KoguposaHue amuHokucrnot. Ponb pubocom B GruocuHTese bernka.
OpraHusaumsi reHoma y NnpokapuoT 1 3ykapuoT. Perynauusa akTuBHOCTH
reHoB y npokapuot. 'vnotesa onepoHa (®. XKakob, XK. MaHo). Perynauus

OOMEHHbIX npoueccoB B KreTke. KneTouHbIn romeocTas.



Bupychbl — HekneTouHble (POpMbl XXM3HU 1 obnuratHble napa3utol. CTpoeHne
NPOCTbIX U CNOXHbIX BUPYCOB, PETPOBUPYCOB, BakTepmnodgaros.

BupycHble 3aboneBaHns Yenoseka, XMBOTHbIX, pacteHun. CMa, COVID-
19, coumanbHble U MeanunHCcKne Npobremsl

2.6 KneTouHbIn LumMkr, ero nepuogbl 1 perynauusd. iHtepdgasa n Mmtos.
OcobeHHOCTM NpoLeccoB, NpoTeKatoLWnx B HTepdase. lNoarotoBka KneTkm
K Aenexuio. NpecuHteTnyeckuin (MTOCTMUTOTUYECKUI), CUHTETUYECKNIA

N NOCTCUHTETUYECKNI (MPEMUTOTUYECKNIA) NEpMOabl MHTepdasbl.
MaTpunyHbin cuHTes HK-pennukauus. MNpuHumnel pennukaummn OHK:
KOMMNSIEMEHTAPHOCTb, MOMYKOHCEPBATUBHbINA CUHTE3, aHTUNapanienbHOCTb.
MexaHunam pennukaunmn HK. Xpomocombl. CTpoeHne XxpomMocom.
Tenomepsbl 1 Tenomepasa. XpOMOCOMHbIA HA0OP KIETKN — KapuoTum.
OunnonaHbIi 1 rannonaHbIA Habopbl XPOMOCOM. TOMONOrMYHbIE
XpPOMOCOMbI. [oNnoBble XPOMOCOMBI.

HeneHve kneTkm — mmto3. CTagmm MMTO3a 1 NPOUCXOASALLNE B HUX
npoueccol. Tunbl MuTo3a. KaprnoknHes n umMtokmHes. buonornyeckoe
3Ha4YeHne mmnto3a. Perynaums MUTOTMYECKOrO LKA KIeTKN.
Mporpammupyemas knetovHasi rubenb — anonToa.

®PyHKUMOHaNbHasa reHoMumka

3 OpraHusm kak buonornyeckas cuctema

3.1 OgHOKNEeTO4YHbIE, KONOHWArbHbIE, MHOMOKNETOYHbIE OPraHn3Mbl

N MHOTOTKaHEBbIE OPraHN3Mmbl.

®dopMbl pa3aMHOXEHMSA opraHnM3moB: 6ecnonoe (BKNo4Yasi BeretaTuBHoOE)

1 nonosoe. Bugbl 6ecnonoro pasmMHOXeHWs: NOYKOBaHUE, Cnopynsauuns,
dparMmeHTauums, KIOHMPOBaHKE.

lMonoBoe pa3mHoxeHue. lNonoeble KNeTkX, U rameTbl. Melios. Ctagum
Mero3sa. NoeegeHne xpomocoM B Menose. KpoccuHrosep. bronorunyeckuia

CMbICT Meno3a 1 NonoBoro npowecca. Meros 1 ero Mecto B )KU3HEHHOM



LMKIe opraHnM3mosB.
MpensapoapieBoe pa3suTue. [ameToreHes y XnBOTHbIX. [onoBble Xenesbl.
O6pasoBaHure 1 pas3BuTne NONOBbIX KNeTok. CnepmaTtoreHes n ooreHes.
CtpoeHune nonosbix kneTok. ONnogoTBOpPEHNE U IMOPUOHANBHOE pa3BUTUE
XMBOTHbIX. CNOCO6GLI ONOAOTBOPEHMUS: HAPYXXHOE, BHYTPEHHEE.
[MapTeHoreHes.

NHovBuayanbHoe pa3sutye opraHnaMoB (oHToreHes). Ctagum
amMbpuoreHesa XnBOTHLIX (Ha npumMepe nsrywku). pobnexHne. Tunbl
apobnexnsi. OcobeHHOCTM ApPOoBEHMsT MNEKONUTaKLWMX. 3apoabilleBble
NNCTKKM (racTpynaums). 3aknagka opraHoB U TKaHEWN 13 3apoablLLeBbIX
nncTkoB. B3avmHoe BNusaHME YacTen pa3BmBatoLLErocs 3apoablila
(ambpuoHanbHast nHayKums). 3aknagka nnaHa CTPOEHUS XKUBOTHOIO Kak
pe3ynbTaT nepapxmyecknx B3aMMoaencTBMn reHoB. BrivsHune

Ha aMOpuroHanbHOE pas3BUTUE Pa3nMYHbIX (PaKTOPOB OKpYXatoLen cpeapl.
PocT 1 pasBuTtue xMBOTHbIX. NMocTamGpuroHanbHbIv nepuoa. MNpsimoe

1 Henpsmoe passuTune. Passutmne ¢ metamopdo3om y 6€Crno3BOHOYHbIX

N NO3BOHOYHbIX XUBOTHbIX. Bronornyeckoe 3HavyeHne NpsiMoro

N HEMNPSAIMOro pa3BUTUS, X pacnpocTpaHeHne B Npupoae. Tunbl pocta
XMBOTHbIX. PaKTOPbI Perynsauumn pocTa XmnBOTHbIX 1 Yenoseka. Ctagum
NOCTaMOpPMOHaNbLHOIO PasBUTUS Y XKMBOTHbLIX U Yenoseka. MNMeprogbl
OHTOreHesa 4enoBeka.

PasmMHoOXeHMe 1 passuTue pacteHuin. FlameTodut n cnopodput. Meinos

B XXM3HEHHOM uukne pacteHun. ObpasoBaHne cnop B NpoLecce Menosa.
MameToreHes y pacteHuii. ONnogoTBOPEHNE U pa3BUTUE PaCTUTENbHbBIX
opraHu3moB. [1BoviHOe onnogoTBOPEHNE Y LIBETKOBbIX PACTEHWUN.
O6pasoBaHue n pas3suTne cemeHn. MexaHmambl perynaumm oHToreHesa

Yy PaCTEHUN N XXUBOTHbIX

3.2 MCTOpMFI CTaHOBJNEHUA N Pa3BUTUA TEHETUKN KaK HayKW.



OCHOBHbIE FEHETUYECKME MOHATUS U CUMBOSbI. [OMOMOrNYHbIE
XPOMOCOMBI, annernbHble FeHbl, anbTepHaTUBHbLIE NPU3HAKM,

OOMUHAHTHBIN U peleccuBHbIA NpU3Hak, roMo3uroTa, reTeposuroTa, Ymcras
nunHMA, rbpugpl, reHoTun, deHoTmn. OCHOBHbIE METOAbI

reHeTUKN: rMbpnaonorMyeckun, LMTONOrMYEeCKUi, MONEKynspHo-
reHeTU4EeCKNn

3.3 MoHorubpuaHoe ckpelumaHme. [NepBbli 3akoH MeHaenst — 3akoH
eanHoobpasna rmépngos NepBoro Nokonenus. MNMpaesuno 4OMUHUPOBaHUS.
BTtopow 3akoH MeHgensa —

3aKOH pacLLenneHnsi NPU3HaKoB.

LinTonornyeckne ocCHOBbl MOHOTMOPUAOHOIO CKpelwmBanus. 'mnotesa
YNCTOTLI raMer.

AHanuaupytoLee ckpelumaHme. NpoMexXyToUHbIN XapakTep
HacnegosaHud. PacuwenneHne npu3HakoB Npu HENOSTHOM AOMUHUPOBAHUM.
OurnbpuaHoe ckpelwwmBaHue. TpeTtuin 3akoH MeHaensa — 3akoH
He3aBMCUMMOrO HacnegoBaHUS NPU3HAKOB. LiTonornyeckmne ocHOBBI
ONrMbpMAaHOro CKpeLMBaHus.

CuenneHHoe HacnegoBaHue npusHakoB. PaboTkl T. MopraHa. CuenneHHoe
HacrnegoBaHMe reHOB, HapyLLEHME CUENNEHNs Mexay reHaMmm. XpomMoCOMHas
Teopust HacneaCTBEHHOCTMW.

"eHeTuka nona. XpOMOCOMHbIA MeXaHU3M onpeaeneHus nona. Aytocombl
1 NOSioBble XPOMOCOMbI. [OMOraMeTHbIN U reTeporaMeTHbIN NoJ.
"eHeTnyeckas CTPyKTypa NosnioBbIX XpoMocoM. HacnenoBaHue npusHakos,
CuenneHHbIX ¢ nonom. F'eHoTun Kak uenocTtHasa cuctema. lNnenotponus —
MHO)XECTBEHHOE AencTBue reHa. MHOXeCTBEHHbI annennam.
BsaumopgencTeue HeannenbHbIX reHoB. KomnneMeHTapHOCTb. Onncras.
Monumepus

3.4 BaanmopgewncTsume reHoTMnNa n cpeapbl Npu popMmmpoBaHnm doeHoTumna.



M3meHumMBOCTb Npr3HaKkoB. KaueCcTBEHHbIE N KONNMYECTBEHHbIE NPU3HAKN.
Buabl UISAMEHUMBOCTU: HEHacNeaCTBEHHAs U HacneACTBEeHHas.
MogudukaunoHHas nameH4YnBoCTb. Ponb cpefbl B hopmMmpoBaHnn
MOONMKALMOHHOM N3MeHYMBOCTU. HopMa peakumn npusHaka.
BapuaumoHHbIn pag 1 BapnaumoHHas kpmBasi (B. MoranHceH). Conctea
MOANEMKALNOHHON N3MEHUYMBOCTH.

"eHoTMNMYecKasa N3aMeH4YMBOCTb. CBOMCTBA rEHOTUNNYECKOM
N3MEHUYMBOCTU. BMabl reHOTUNNYECKON N3MEHUYNBOCTUN: KOMOMHATUBHAS,
MyTaLNOHHas.

KombuHatnBHas nameH4nMBoCTb. Menos3 n NnonoBow NpoLLecc — OCHOBa
KOMOMHaTMBHON M3MEHYMBOCTU. Porb KOMOMHATMBHON N3MEHUYNBOCTU

B CO3[4aHMM rEHETMYECKOro pa3Hoobpa3us B Npeaenax OgHoro Bmaa.
MyTaumMoHHas UISMEHYMBOCTb. Buabl MyTauun: reHHble, XPOMOCOMHbIE,
reHoMHble. CNOHTaHHbIE U MHAYUMPOBaHHbIE MyTauun. AaepHble

1 yutonnasmatudeckme mytaummn. Comatmyeckme v nosiosble MyTaumu.
MpUYNHBI BOBHMKHOBEHMS MyTaunin. MyTareHsl U UX BRIMSIHUE Ha
OpraHmamMbl. 3aKOHOMEPHOCTU MYTaLMUOHHOIO npoLecca. 3akoH
roMOSorn4yeckmMx psaoB B HacneacTBeHHon nameHynsoctun (H.. Basunos).
BHesismepHas M3MEHYMBOCTb M HACNEACTBEHHOCTb

3.5 KapnoTtun yenoseka. MexgyHapogHasa nporpaMmma UccrnegoBaHms reHoma
yenoeka. MeToabl N3y4yeHUst TEHETUKN YenoBeKa: reHeanorm4eckui,
6GnM3HEeUO0BbIN, LUTOreHEeTUYECKNA, NONYNALMOHHO-CTaTUCTUYECKIN,
MOrneKynspHo-reHeTnyecknii. CoBpeMeHHoe onpeaeneHme reHotuna:
NOSTHOrEHOMHOE CEKBEHMPOBAHME, FTEHOTUMMPOBAHUE, B TOM YnCe

¢ nomoLubto MNLP-aHanm3a. HacneacteeHHble 3abonesaHns YenoBeka.
"eHHblE 1 XPOMOCOMHbIe Bone3Hn Yenoseka. bonesHu ¢ HacneacTBEHHOM
npeapacnonoXeHHOCTbI. 3HaYeHNne MEANLIMHCKOWN FeHETUKN

B npeagotspalleHnn n nevyeHnn reHeTun4eCckmnx 3aboneBaHuin Yenoseka.



CTBONOBbIE KMNETKM

3.6 JomecTukauma u cenekumnd. 3apoxaeHme cenekuum n JomMmectmkauuu.
YyeHue H./. BaBunoBa o LeHTpax NpoNCXOXaeHs 1 MHoroobpasus
KynbTYPHbIX pacTeHnin. Ponb cenekuum B cO3gaHnM COPTOB pacTeHUI

1 nopog XMBOTHbIX. CopT, Nnopoda, WwTamm. 3aKOH rOMOSTIOMMYECKNX PSLOB
B HacreacTBeHHoM nsameH4msoctn H.. BaBunosa, ero saHavyeHue

AN cenekumMoHHOM paboTbl.

MeToabl cenekumoHHom paboTbl. ICKyCCTBEHHbIN OTOOP: MaccoBbIn

N UHOMBUAYanNbHbIA. OTanbl KOMOUMHALMOHHON cenekunn. VicnbitaHne
npoussoautenen no notomctey. OT60p NO reHOTUNY C NOMOLLIbIO

oLeHKM peHoTUNa NOTOMCTBA U OTOOP NO FrEHOTUMY C MOMOLLILIO aHanmM3a
OHK.

NCKyCCTBEHHbIN MyTareHes Kak MeTof CeneKkLMOHHOM paboTbl.
PagnaumoHHbIN U XUMUYECKUA MyTareHes Kak MCTOUHUK MyTau i

Y KynbTYPHbIX (POPM OpraHn3moB. VIcnonb3oBaHWe reHOMHOro
pedakTMpoBaHusa U MeToaoB pekoMbunHaHTHbIX HK anga nonyyenns
NCXOOHOro Matepuana ans cenekumm.

Mony4yeHwne nonunnongos. BHyTpmBuaosas rmbpuamnsaums.
BnuskopoacTBEHHOE CKpeLvBaHue, UM nHopuavHr. HepoacteeHHoe
CKpeLymBaHue, unu aytépmnauHr. Neteposnc n ero NPUYMHLI.
Mcnonb3oBaHue reteposunca B cenekuuun. OtaaneHHasa rmbpugusaums.
Mpeogonenune 6ecnnoans MexsmaoBbix rmbpmaos. JoCcTuKeHNs cenekummn
pacTeHu U XXNBOTHbIX

3.7 O6beKTbI, UCNonb3yemble B OMOTEXHONOMKN, — KITETOYHbIE U TKAHEBbIE
KynbTypbl, MUKPOOPraHM3aMbl, UX XapaktepucTuka. TpagnumnoHHas
BGuoTexHonorus: xneboneveHme, Nony4YeHMe KNCIIOMOSOYHbIX NPOAYKTOB,
BuHogenve. Mukpobuonornyeckun cuHtes. O6beKThbl

MUKPOBMONOrn4yecknx TexHonormi. NponssoacTeo 6enka, aMMHOKUCIIOT



1 BUTaMUHOB. ICKycCTBEHHOE ONNodoTBOpPEHNe. PEKOHCTPYKUNS
ANLIEKNETOK M KITOHMPOBaHME XXMBOTHbIX. MeToa TpaHcnnaHTauum saep
KNeToK.

XPOMOCOMHas 1 reHHasa nHxxeHepus. VICKyCCTBEHHbIN CUHTES reHa

N KOHCTpynpoBaHue pekombuHaHTHbIX AHK. [JocTmkeHns n nepcnektusbl
XPOMOCOMHOW U FreHHON nHxXeHepun. MeamumHckme BUOTEXHOMNOMMN.
Mcnonb3oBaHme CTBOMNOBLIX KNETOK

4.Cnctema n MHoroobpasme opraHM4eckoro Mmpa

4.1 brnonoruyeckoe pasHoobpasne opraHmamoB. CoBpeMeHHasi cuctema
opraHuyeckoro mupa. NpuHuunel knaccudumkaumm opraHmamoB. OCHOBHbIE
cucTeMaTmyeckme rpynnbl OpraHn3moB.

Oco6eHHOCTM CTPOEHUS U XKN3HEAEATENbHOCTU OAHOKINETOUYHbIX
opraHu3moB. baktepun, apxen, O4HOKNETOYHbIE rPUbbLI, OAHOKNETOYHbIE
Bogopocnn, gpyrme npotuctbl. KonoHnanbHble opraHusmebl. [BvxeHne
OLHOKNETOYHbIX OPraHn3mMoB: aMebomnagHoe, XryTUKOBOE, PECHUYHOE.
3awmTa y 0QHOKNETOYHbIX OpraHn3MoB. Pa3gpaXxnmocTb Y OAHOKIETOYHbIX
opraHmamoB. Takcuchl

4.2 MHOrokneTouYHble pacTeHns. BsaanmocBssb YacTeil MHOrOKIIETOYHOrO
opraHuama. TkaHu, opraHbl U CUCTEMbI OPraHOB MHOTOKINETOYHOrO
opraHuama. OpraHnam kak eanHoe uenoe. TkaHu pacteHmin. Tunbl
pacTuTenbHbIX TKaHen: obpasoBaTenbHas, NOKPOBHasA, NpoBoasLLad,
OCHOBHasi, MexaHu4deckas. OcCoBeHHOCTN CTPOEHMS, PYHKLMI

W pacrnonoXeHnsa TKaHen B opraHax pacTeHum

4.3 BereTtaTuBHbIE U reHepaTUBHbIE OpraHbl pacteHuin. PyHKuUn opraHoB
n cuctem opraHoB. Kapkac pacteHuin. [ABMXeHNE MHOMOKNETOYHbIX
pacTeHui: TponnamMbl U HacTUW. lNornoLleHre Boabl, YriekUcnoro rasa

N MUHepanbHbIX BELWecTB pacTeHusaMn. bixaHne pacteHui. Anddysna

ra3oB 4epe3 NOBEPXHOCTb KIETKWN. TpaHCI'IOpTHbIe CUCTEMbI paCTeHMVI.



BblgeneHue y pacteHumii. 3awmTa y MHOTOKNEeTOYHbIX pacTeHun. Kytukyna.
CpeacTtea naccMBHOM U XMMUYECKOW 3almnTbl. PUTOHUMABI.
PasapaxmmocTb 1 perynaunsa y opraHmamoB. PasgpamMocTb u perynaums
Yy MHOTOKITETOYHbIX pacTeHUN. POCTOBLIE BELLLECTBA N X 3HAYEHME

4.5 MHOrokneTo4YHble XMBOTHbIE. B3anMOCBA3b YacTen MHOMOKNETOYHOIo
opraHuama. TkaHu, opraHbl 1 CUCTEMbI OPraHOB MHOTOKINETOYHOro
opraHmama. OpraHuam Kak eguHoe uernoe. FlomeocTas. TKaHU XXUBOTHbIX

1 Yenoseka. Tunbl XXMBOTHbIX TKAHEW: aNUTENnanbHasa, coeguHUTENbHas,
MbllleYvHasi, HepBHas. OCOBGEHHOCTU CTPOEHUS, PYHKLMIA N pacnofnoXeHns
TKaHen B opraHax >XMBOTHbIX 1 YerioBeka

4.6 OpraHbl N CUCTEMbI OPraHOB XMBOTHbIX. PYHKUMN OpraHoOB U CUCTEM
opraHoB. Onopa Tena opraHm3amoB. CkeneTbl OOHOKNETOYHbIX

N MHOTOKIETOUHbIX XMBOTHbIX. HapyXXHbIA 1 BHYTPEHHWUI CKENeT.
CTpoeHune u Tunbl CoeauUHEHNS KOCTEN.

[BM>XeHNne MHOTOKITETOYHbIX XXUBOTHbIX. [MnTaHne XnBOTHLIX. [UTaHne
NMO3BOHOYHbIX XXMBOTHbIX. [bIXxaHne XUBOTHbIX. KOXXHOE AbixaHue.
>KabepHoe 1 nerovyHoe abixaHue.

[bixaHne N03BOHOYHbIX XXMBOTHbIX. QBOJSHOLMOHHOE YCNOXHEHNE CTPOEHUS
NErknx No3BOHOMYHbIX XXMBOTHbIX. [bIxaTenbHas cuctemMa 4YerioBeka.
MexaHn3m BEHTUNALUN NEerknux y NTuL, u mrexkonuTawLwmx. TpaHcnopT
BELLECTB y OpraHM3MoB. TpaHCNOpT BELLECTB Y XXMBOTHbIX. KpoBeHOCHas
cucTtema u ee opraHbl. KpoBeHOCHas cucteMa Nno3BOHOYHbIX XKUBOTHbIX.
Kpyrun kpoBoobpalleHnsi. SBOMOLMNOHHbIE YCITOXXHEHNS CTPOEHUSA
KPOBEHOCHOW CUCTEMbI MO3BOHOYHbIX XXMBOTHLIX. BbliaeneHune

y OpraHuamoB. BeigeneHue y xunBoTHbIX. CokpaTUTENbHbIE BaKyOsu.
OpraHbl BblgeneHus. CBs3b NOMOCTU TeNa ¢ KPOBEHOCHOWN U BblAENUTENBbHOWN
cuctemamu. BoigeneHme y Nn03BOHOYHbIX XXMBOTHbIX. 3awmta

Y MHOTOKINETOYHbIX XXMBOTHbIX. nOKpOBbI N NX Npon3BoaHbIE.



PasgpaxvmocTb 1 perynauus y opraHmsmoB. PasgpaxumocTb

Yy OOHOKIETOYHbIX OpPraHn3moB. Takcuckl. PasgpaxxMmocTb 1 perynsums

Y MHOTFOKIETOYHbIX pacTeHUN. POCTOBLIE BeLLeCTBA N UX 3HAYEHNME.
HepBHas cuctema v pednekropHasa perynsums y MHOrOKNeTOYHbIX
XMBOTHbIX. HepBHas cuctema u ee otaenbl. OBOMOLMOHHOE YCOXHEHNE
CTPOEHNS HEPBHOW CUCTEMBI Y XKUBOTHbIX.

Pa3paboTka anroputMoB v nporpamm nsi 3pdeKTMBHON PYHKLNOHANBHOWN
aHHOTaUMM reHOMOB, TPaHCKPMNTOMOB, MPOTEOMOB, METaboIoMOB
MUKPOOPraHN3mMoB, PacTEHWUI, XXMBOTHbIX N YenoBeka

5.0praHnsm 4yenoBeka u ero 34opoBbe

5.1 OpraHbl 1 cucTeMbl opraHoB Yernoseka. OTAenbl rofIoBHOrO Mo3ra
NO3BOHOYHbLIX XXMBOTHbLIX. Pednekc n pednektopHas gyra. besycnosHble

N yCcnoBHble pecdbnekcol. N'ymopanbHasa perynsaumst u 3HOOKPUHHAA cuctema
XUBOTHBIX 1 Yenoseka. XKenesbl 3HOOKPUHHOW CUCTEMBI Y UX TOPMOHbI.
[encTtBne ropmoHoB. B3anmocsa3b HEPBHOW U 3HAOKPUHHOW CUCTEM.
M'MnoTanamo-runodgusapHasa cuctema. Pedonekc n pedrekropHaa gyra.
BesycnoBHbIe 1 YCIOBHbIE pednekcol

5.2 3awwmTta opraHmsma ot 6onesHen. MMMmyHHas cuctema Yenoseka. KnetouHbln
1 rymopanbHbI UMMYyHUTET. BpoxXaeHHbIn, npuobpeTeHHbIN
cneunuiecknin UMMyHUTET. Teopus KNoHarbHO-CEeNeKTUBHOroO
ummyHuteTa (M. Spnumx, .M. bepHerT, C. ToHerasa). BocnanurenbHble
OTBETbI OpraHM3mMoB. Porb BpOXXAEHHOro UMMyHUTETA B Pa3BUTUM
CUCTEMHbIX 3aboneBaHum

5.3 KpoBeHocHas cuctema u ee opraHbl. Cepaue, KpOBEHOCHbIE COCYAbl U KPOBb.
Kpyru kpoBoobpalleHus. PaboTa cepaua u ee perynsaumsi

5.4 [bixaHne yenoBeka. Ouddysus rasoB Yepes NOBEPXHOCTb KIeTKU.
[bixaTenbHasa cuctema vyenoseka. [bixaTenbHas NoBepXHOCTb. Perynaums

AObIXaHUA. ,El,blxaTen bHble 00BbEMBI



5.5 MNuuweBaputenbHasa cuctema vyenoseka. OTgenbl NMWEBapPUTESNLHOIO TpakTa.
MuesapuTenbHble Xenesbl. BHYTpMNonocTHOEe 1 BHYTPUKNETOYHOE
nuwiesapeHue

5.6 MNokpoBbl 1 MXx NponsBogHble. OpraHbl BbigeneHus. MNoyvkn. CTpoerHne

1 (PyHKLMOHUPOBaHUe HedpoHa. PunbTpauus, cekpeunsa n obpaTHoe
BCaCbIBaHWe Kak MexaHu3mbl paboTbl opraHoB BbigeneHuns. ObpasoBaHue

MOYM Y YernoBeka

5.7 [IBmKeHne yenoBeka: MbillevHas cuctema. CkeneTHble MbllLbl U X paboTa.
CTpoeHue un Tunbl coeauHeHUs KocTen

6 Teopusa sonoumn. PasButue XxunsHu Ha 3emne

6.1 OBontoumoHHas Teopus Y. apeuHa. [pegnockinikv BO3HUKHOBEHMS
napsuHmnama. XKnsHb 1 HayyHas geatenbHocTb Y. [apBuHa.

Oswvxyuime cunbl aontounm BuaoB rno Y. [apeuHy (Bbicokas

WHTEHCMBHOCTb Pa3MHOXEHWSI OPraHM3MoB, HacneaCcTBEHHas

N3MeHYMBOCTb, 6opbba 3a cylecTBoBaHNE, eCTECTBEHHbIV U UCKYCCTBEHHbIV
oT60p).

OdopmneHmne cnHteTnyeckon Teopumn asontouun (CTI). HentpanbHas

Teopus aponouun. CoBpemMeHHas 3BOMoLMOHHasa Guonorns. 3HayeHune
3BOSTOLUMOHHOMN Teopun B hOpMMPOBAHNN €CTECTBEHHO-HAYYHOW KapTUHbI

Mupa

6.2 MNonynsums kak anemeHTapHasa eguHuua asonounn. CoBpeMeHHble MeToabl
OLEHKM reHeTUYecKkoro pasHoobpasmsa u CTpykTypbl nonynauuin. NameHeHne
reHogoHAa NonynsuMm Kak afemMeHTapHoe 3BOSIOLMOHHOE ABMNeHne. 3aKoH
reHeTunyeckoro pasHoBecus [x. Xapawn, B. BanHbepra.

OnemMeHTapHble hakTopbl (ABWXKYLLUME CUIbI) 3BONHOLMU. MyTaunOHHbIN
npouecc. KombruHaTnBHasa nameH4nBoCTb. [lpend reHoB — cryvarHble
HeHanpaBneHHble N3MEHEHUSA YacTOT annenen B nonynaunax. Apdekr

ocHoBatens. Murpaumn. N3onsums nonynsauuin: reorpadunyeckas



(NnpocTpaHcTBEHHas), Bronorudeckas (penpoayKTMBHas).

EcTtecTtBeHHbIN 0TOOP — HanpaBnsAwLWwmin dakTop asonouun. Popmebl
€eCTeCTBEHHOro otbopa: ABWXYLLUIA, CTabUNN3NPYOLLMIA, pa3pbiBatoLL i
(anspynTtueHbIn). Nonoeon oT60p.

MprcnocobneHHOCTb OpraHN3MOoB Kak pesyrnbTaT MUKPOIBOSIOLUN.
BosHrkHOBEHME nprucnocobneHnii y opraHnamon. ApoMopdo3bl

n ngnoagantauun. MNMprumepbl npucnocobneHnn y opraHn3mos.
OTHOCUTENBHOCTL NPUCNOCOBIEHHOCTN OPraHN3MOB.

Bug, ero kputepumn u cTpyktypa. BugoobpasoBaHue kak pesynbtaT
MUKpo3Bontoumn. N3onaums — knoveBon daktop BuaoobpasoBanus. MyTtn
n cnocobbl BuaoobpasoBaHus: annonarpuyeckoe (reorpaduyeckoe),
cMMnaTpuveckoe (3Kororm4eckoe), «K MrHOBeHHoe» (monunnonaunsaums,
rmbpunansaums). AnntenbHOCTb 3BOSOLMOHHbBIX NPOLECCOB.

MexaHn3mbl hopmmupoBaHusa Gronornyeckoro pasHoobpasus.

Ponb aBontoumoHHon 6uonorum B paspaboTke Hay4YHbIX METOAOB
coxpaHeHunsa 6uopasHoobpasmns. MMKpO3IBONOLNS U KOSBOMIOLNS Napas3nToB
n nx xo3seB. MexaHn3mbl OPMUPOBAHUSA YCTONYMBOCTUN K aHTUONOTMKaM

n cnocobbl 60pbObI C Hel

6.3 MeToabl M3y4yeHUa Makpoasonouun. MNManeoHTonornyeckne meToabl
n3y4veHus apontounn. NMepexoaHole Gopmbl 1 UOreHeTnYeckne pagbl
OpraHM3MoB.

Buoreorpaduyeckne metogbl nsyveHus asonounn. CpaBHeHue nopbl

n hayHbl MaTepuKoB 1 0CTpoBOB. broreorpacudeckme obnactn 3emnu.
Buapbl-aHAEMUKM U PENUKTDI.

OAMmbBpuonornyeckne N cpaBHUTENbHO-MOPEONOrMyeckme MeToabl N3y4yeHns
3aBonouMmn. 'eHeTnyeckne MexaHm3mMbl IBOSIIOLUN OHTOreHe3a 1 NOSBIEHNSA
9BOMOLUMOHHbIX HOBLLUECTB. [[OMOSOMMYHbIE N @aHANOMMYHbIE OPraHbl.

Py,u,mmeHTapHue opraHbl 1 aTaBU3Mbl. MOJ'IeKyJ'IﬂpHO-FeHeTI/I‘-IeCKI/Ie,



BroxmmMmyeckne n MateMaTu4eckme MeToabl N3y4eHUs 3BOMIOLUN.
"omornormnyHble reHbl. CoBpeMEeHHbIE MeTOAbl NMOCTPOEHUS
dounoreHeTMYECKUX AepeBbEB. XPOMOCOMHbIE MyTaLUN N 3BOMOLINS
reHOMOB.

O6Lwume 3akoHOMepHOCTU (MpaBuna) asonounn. HeobpaTtumocTb 3BoONOLMN.
ApanTtuBHag pagnauus. HepaBHOMEPHOCTb TEMMNOB 3BOSHOLMMA

6.4 Hay4yHble runoTesbl NPONCXoXaeHus XusHn Ha 3emne. AbroreHes

1 naHcnepmus. [lJoHay4Hble NpeaCcTaBneHns 0 3apoXaeHUN XKN3HU
(kpeaumoHnam). 'MnoTesa NOCTOAHHOIO CaMO3apPOXAEHUS XU3HN N ee
onpoBepxeHue onbiTamu ®. Peau, J1. CnannaHuanu, J1. NMacTepa.
[MpoucxoxaeHue xn3Hn n actpobuonorus.

OcHoBHbIe 3Tanbl HeopraHMyeckon aponounn. MNnaHeTapHas
(reonornyeckas) apontoumsa. Xummyeckasn aBonioumsi. AOMOreHHbIN CUHTE3
OopraHMyeckux BellecTs U3 HeopraHudeckmnx. OnbiT C. Munnepa u I, FOpwn.
O6pasoBaHne nonnumepos 13 MOHOMepPOB. KoauepBaTHas runoTtesa

A.W. OnapuHa, runotesa neperyHoro 6ynsoHa [x. XongenHa,
reHeTunyeckas runotesa . Mennepa. Puboaumsl (T. Yek) n runotesa «mupa
PHK» Y. N'mnbepta. PopmmnpoBaHme membpaH 1 BO3HUKHOBEHME MPOTOKNETKN.
NcTopusa 3emnn n metoabl ee nsyyeHns. Mickonaemble opraHmyeckme
octaTtku. eoxpoHonorna n ee metogbl. OTHocUTENbHAas U abCconNtTHaNA
reoxpoHonorunsa. leoxpoHonoruyeckas LukKana: 30Hbl, 3pbl, NEpUOabI, ANOXU.
HauanbHble aTanbl opraHnyeckon asonoummn. NossneHne n aBonoung
nepBbIX KNeTok. Isonouna metabonnama. Bo3HMKHOBEHME NepBbIX
akocuctem. CoBpemMeHHbIe MUKPOBOHbIE BUOMNMNEHKM KaK aHanor nepsbIX Ha
3emne coobuects. CTpomatonuTel. [pokaproTbl U 3yKapuoThl.
MpowncxoxaeHne aykapnoT (cumbuoreHes). SBOMOLUNOHHOE
npovcxoxaeHne BupycoB. MponcxoxaeHne MHOroKNeTOYHbIX OpraHM3mMoB.

BO3HMKHOBEHNE OCHOBHBIX rpynn MHOrokneTo4HbIX OPraHn3MoB.



OCHOBHbIe 3Tanbl 9BOSIIOLMUN BbICLLMX pacTeHnin. OCHOBHble apoMopdo3bI
pacteHuii. Beixog pacteHui Ha cyuwly. [NoasneHne cnopoBbiX pacTeHUn

1 3aBoeBaHue UMmn cylin. CeMeHHble pacTeHus. [NpoucxoxaeHme LBEeTKOBbIX
pacTeHun.

OcCHOBHbIe aTarnbl 3BOMOLNN XUBOTHOrO MMpa. OCHOBHblE apoMopdO3bI
XMBOTHbIX. BeHackasa dayHa. Kembpuiickuin B3pbiB — NOsIBNEHWE
COBpPEMEHHbIX TUNOB. [epBble XOpA0BbIe XUBOTHbIE. KU3Hb B BOAE.
OBontoums NO3BOHOYHbLIX. [1pouncxoxaeHmne amdpmnbnin n penTunui.
MpoucxoxaeHne mnekonutarowmnx n NTud. MNpuHUMN KNo4YeBoro
apomopdo3a. OcBoeHne 6ecno3BOHOYHBIMI 1 MO3BOHOYHLIMMU XXMBOTHbLIMU
cyLwm.

Pa3Butne Xun3Hun Ha 3emne no apam 1 nepuogam: apxemn, NpoTepo30M,
naneosoun, Me30301, karHo3omn. ObLLLas xapakTepucTuka KnuvaTa

N reoniormyeckux npoweccos. NosiBreHne 1 pacuBeT XxapaKTepHbIX
opraHu3moB. YrneobpasoBaHue: ero ycrioBUs 1 BUSIHWE Ha ra3oBbI COCTaB
aTtmocdepsbl.

MaccoBble BbIMUPaHUS — 3KOSOrMyeckmne Kpuancol NpoLunoro. MpuynHbi

N CrnefcTBUS MaccoBbIX BbiMUpaHuii. COBPEMEHHbIN 3KOMOrMYecknii Kpusmce,
ero ocobeHHoCTH

6.5 Pasgenbl n 3agayn aHtpononorun. Metoabl aHtpononorun. CTaHoBeHne
npeacTaBneHnin 0 NPOUCXoXXAeHNN YenoBeka. CoBpeMeHHbIe Hay4YHble
Teopumn.

Cxo[cTBO YenoBeka C XMBOTHbIMU. CUCTEMaTUYECKOE NONMOXEHNE
yenoBeka. CBmaeTenbCTBa CXOACTBA YenoBeka C XXUBOTHbIMMU:
CpaBHUTENBHO-MOpPdOorMyeckue, amopronormyeckue,

dumsunornoro-

Broxmmmyeckme, nosegeHyeckne. OTNNYMA YernoBeKa OT KUBOTHbIX.

rlpFIMOXO)K,D,eHVIe M KOMMJieKkc CBA3aHHbIX C HAM NPU3HAKOB. Passutune



royI0OBHOrO MO3ra 1 BTOPOW CUrHaNbLHOW CUCTEMBI.

Owxywme cunbl (bakTopbl) aHTponoreHesa: Guonormyeckme, coumarnbHble.
CooTHoLleHne BMONorM4Yecknx n coumarnbHbiX aKTOPOB B aHTPOMOreHese.
OcHoBHble cTaamu aHTpororeHesa. ABCTpanonuTekn — AByHOrme npeaku
nogen. Yenosek ymernbli, NepBble N3roTOBMEHNA Opyann Tpyaa. Yenosek
NPSAMOXOASALLNIN 1 NEPBLIN BbIXoA fNtoaen 3a npeaensl Adpukn. Yenosek
rengensbeprckuin — obLWMn Npeaok HeaHAEePTaNnbCKOro YenoBeka 1 YenoBeka
pa3ymMHoro. YenoBsek HeaHOepTaNbCKUA Kak BUA N0OEN XONOAHOro Knumara.
YenoBek pasyMHbI COBPEMEHHOIO TUMNA, 4EHUCOBCKUI YENoBEK, OCBOEHNE
KOHTUHEHTOB 3a npegenamu Apukn.

OBOMOUMSA COBPEMEHHOIO YeroBeka. ECTecTBeHHbIM OTOOP B NONynaumnsax
yenoBeka. MyTauMOHHbLIN npouecc 1 nonnmMopdnam. MNMonynsunoHHbIe
BOSHbI, Apend reHoB, Murpaumns n «addekT ocHoBaTeNnsa» B NONyNAUnaX
COBPEMEHHOI0 YernoBeka.

Yenoseyeckune pachl. [ToHsATHE 0 pace. bonblume packl: eBponeongHas
(eBpaswuiickas), aBcTpano-HerpongHas (aKBatopuanoHas), MOHroriongHas
(asnartcko-amepukaHckas). Bpems 1 nyTu pacceneHus Yyenoseka no nnaHeTe.
EQmHCTBO YenoBeyvecknx pac. HayyHas HeCOCTOATENBHOCTbL pacuama.
MprcnocobneHHOCTb YenoBeka K pa3HbiM YCITOBUSIM OKpY>KatoLLen cpeabl.
Bnusanue reorpadudeckon cpeabl 1 gpenda reHoB Ha Mopdonornio

1 bU3Nonoruio Yenoeeka

7.9KOCUCTEMbBI U NPUCYLLME UM 3aKOHOMEPHOCTU

7.1 Pasgenbl 1 3agayum akonormun. CeA3b IKONOMM C APYrMMU HayKamu.
MeTogbl akonoruun. Nonesble HabAEHUA. IKCNEPUMEHTbI B 3KOMOTUN:
npupogHble n nabopartopHele. MogennposaHue B akonornm. MOHUTOPUHT
OKpyXatoLLen cpefbl: TOKanbHbIA, PerMoHasnbHbIA U rnobanbHbIN

7.2 Jkonornyeckne pakTopbl U 3aKOHOMEPHOCTU NX aenctems. Knaccudmkauna

JKOJTOr’M4YeCKnx CbaKTOpOBZ abnoTtundeckme, buotmyeckme, AHTPOMNOreHHbIe.



O6Lwune 3aKOHOMEPHOCTM AENCTBUSA aKorornyeckmx dakropos. Mpasuno
muHumyma (K. Wnpenrens, FO. NInbux). TonepaHTHOCTb. OBPUOUOHTHbIE

N CTEHOOUOHTHbIE OpPraHN3Mbl.

AbunoTundeckne aktopbl. CBET Kak akorormyeckun dakrop. dencreune
pasHbIX Y4aCTKOB COMHEYHOro CrneKkTpa Ha OpraHn3mbl. JKONornyeckne
rpynnbl pacTEHUN U XXMBOTHBLIX MO OTHOLLEHUIO K cBeTYy. CurHaneHas porb
ceeTa. doTonepmoamnsm. TemnepaTypa Kak 3KOSTIOrMYeCKnin qaktop.
[encTtBne Temnepatypbl Ha opraHnambl. [1OMKUNOTEPMHbIE

1 TOMOWOTEPMHbIE OPraHn3Mbl. IBPUTEPMHbIE N CTEHOTEPMHbIE OPraHN3Mbl.
BnaxxHocTb kak akonormyeckmi gaktop. MprncnocobnexHns pacteHni

K nogaepxxaHuto BogHoro 6anaHca. Knaccmndukaumsi pacteHni

Mo OTHOLLEHMIO K Boge. MprcnocobneHns XUBOTHbIX K UIBMEHEHWUIO BOLHOMO
pexuma.

Cpeabl 06MTaHNs OpraHn3MoB: BoAHasi, HA3€MHO-BO3AyLUHas, NOYBEHHas,
rnybrvHHasa nognoYBeHHas, BHyTpMOpraHnameHHas. Gusmko-xmmmnyeckme
ocobeHHoCcTU cpen obutaHna opraHnamoB. NprucnocobrneHns opraHn3amMoB
K XXW3HW B pasHbIX cpenax.

Buonornyeckune putmbl. BHewWHWe n BHyTpeHHNE pUTMbl. CyTOUHbIE

N roanyHble puTMbl. MprucnocobneHHOCTb OPraHn3mMoB K CE30HHbIM
N3MEHEHMWSM YCINOBUN XKU3HN.

YKnsHeHHble hopMbl opraHn3mMoB. MNoHATHNE 0 Xn3HeHHOW hopme.
KusHeHHble hopMbl pacTeHUI: AepeBbS, KYCTapHUKN, KYyCTapHUYKN,
MHOrofnieTHMe TpaBbl, OaHONEeTHME TpaBbl. )KN3HeHHbIe (hOPMbIl XKMBOTHbIX:
rMapoBUOHTLI, reoBMOHTbLI, adp0oBbMoHTLI. OCOBEHHOCTM CTPOEHNS 1 obpasa
XKU3HU.

BroTtuyeckme daktopbl. Buabl GUoTuHECKMX B3anMoaencTBumi:
KOHKYPEHLNS, XULLHNYECTBO, CMMBMO3 1 ero oopmel. MNapasntmam,

Koonepauua, Mytyann3m, KOMMeHcanmim (KBapTMpaHTCTBO,



HaxnebHuyecTBO). HeTpoduyeckne BzammogencTems (Tonnyeckme,
dopuyeckune, babpuyeckune). 3Ha4eHne BoTUYECKMX B3anMogencTasnm
A5 CyLeCcTBOBaHNA OpraHn3moB B cpege obutanus. MpuHumn
KOHKYPEHTHOIO NCKINKYEHNS

7.3 QKonorndeckmne xapaktepucTukm nonynsaumn. MNonynsaums kak
BGuonoruyeckas cuctema. Ponb HeogHOPOOHOCTM cpeabl, PUNYECKNX
GapbepoB 1 ocobeHHocTeN Guonornm BMO0B B (hOPMUPOBAHUN
NPOCTPaHCTBEHHOM CTPYKTYpbl nonynsauun. OCHOBHbIE NoKa3aTenu
NonynsiLMn: YNCIIEHHOCTb, MIOTHOCTb, BO3pacTHas 1 NoioBas CTPYKTypa,
poXXgaemocTb, NMPUPOCT, TEMMN POCTa, CMEPTHOCTb, MUrpaLUs.
Okonoru4yeckas cTpykTypa nonynsumn. OueHka YMCNeHHOCTM Nonynsauum.
OuHamuka nonynaumm n ee perynsaumd. buotmnyecknin noteHuman
nonynsaumn. MogenupoBaHue guHamukm nonynauun. Kpmeble pocta
yncneHHocTn nonynauun. Kpmeble BbbknMBaHus. Perynaumst YucneHHoCcTm
nonynsiuMii: ponb akTopoB, 3aBUCALLMX N HE 3aBUCALLNX OT NITIOTHOCTMU.
Okonorudeckme ctpaTternm Bugos (r- n K-ctparerun).

MoHaTne 06 skonorndeckon Hue Bnaa. Mectoobutanne. MHoromepHas
Moaernb aKonornveckon Huwm k.. XatunHcoHa. Pasmepsl
3KONorndeckom HUWK. MNoTeHumManbHas u peanM3oBaHHas HULLIN.

Bua kak cuctema nonynsumin. Apeansl BUA0B. Buabl 1 nX >XM3HEHHbIE
cTpaTernn. 3aKOHOMEPHOCTW NOBEAEHNSI U MUTPALUIA XKMBOTHBbIX.
Bronornyeckne nHBasmm Yy>xepoaHbix BUOOB

7.4 CoobuwecTtBa opraHn3amoB. bruoueHos n ero cTpyktypa. Ces3u mexay
opraHmamamu B GuoueHo3e. JKocUCTEMA Kak OTKpbITasi cuctema

(A.x. TeHcnu). DyHKUMOHanNbHbIE 6NOKM OPraHNM3MoOB B 3KOCUCTEME:
NPOAYLUEHTbI, KOHCYMEHTbI, peayLeHTbl. Tpoduryeckme ypoBHW.
Tpodmyeckme Lenu n cetn. Abnotudeckme 6rIoKn 3KOCUCTEM.

MouBbIl 1 NNkl B 3KOCUCTEMAX. prFOBOpOT BeLleCTB U NOTOK 3HEepPrmmn



B 3KOCUCTEME.
OcHoBHble nokasaTenu akocuctembl. Bruomacca n npoaykums.
Okonornyeckne nupammnapl Ynucer, Guomacchbl U IHEPrumn.

HanpaBneHHble 3aKOHOMepPHbIE CMEHbI COOBLLECTB — CYKLECCUM.
lMepBUYHbIE Y BTOPUYHBIE CYKLLECCUN U UX MPUYMHBI. AHTPONOrEHHbIE
BO34eNcTBuA Ha cykueccun. KnumakcHoe coobwectBo. bropasHoobpasue
1 NONIHOTa KPYroBopoTa BeLLeCTB — OCHOBA YCTOMYMBOCTU COOBLLECTB.
MpupoaHble aKoCUCTEMBI. AHTPOMOrEHHbLIE 9KOCUCTEMBI. ArpoakocucTemMa.
ArpoueHo3. Pasnunuunsa mexagy aHTponoreHHsIMy 1 NPUpoAHbIMU
3KoCMCTEMAMMW.

Ypboakocuctembl. OCHOBHbIE KOMMNOHEHTHI ypboakocncTem. lopoackas
dnopa n dayHa. CnuHaHTponuaaums ropoackon dayHbel. buonornyeckoe

N XO3ANCTBEHHOE 3Ha4YeHne arpoaKocmMcTemM n ypboakocucTem.
3akoHOMepHOCTN (hOPMMPOBAHMSA OCHOBHbIX B3aMOAENCTBMI OPraHM3MOB
B 3KocUCTEMaXx.

lMepeHoC aHeprum 1 BeLLeCTB MeXAy CMEXHbIMU 3KOCUCTEMaMMU.
YCTONYMBOCTb OPraHM3mMoB, NONYyISLUA N 3KOCUCTEM B YCITOBUSIX
€CTEeCTBEHHbIX M aHTPOMOreHHbIX BO34ENCTBUI

7.5 buocoepa — obwennaHetapHas obonoyvka 3emnu, rae cyuwlecTsyet
Unu cyuwiecteoBana xu3Hb. YueHue B.. BepHaackoro o 6uocoepe.
O6nactn 6ruocepsl n ee coctas. XKuBoe BeLLecTBO Buocdepsl 1 ero
PYHKLMN.

3akoHOMePHOCTH cyLecTBOBaHMs Guocdepbl. OcobeHHOCTM Bruocdepbl Kak
rnobansHoOM akocucTeMbl. [lnHamn4eckoe paBHoBecue B Bruocdepe.
KpyroesopoTbl BeLecTB 1 bruoreoxummyeckme Lmknbl (yrnepoga, asorta).
PutMmyHOCTL siBNeHnin B Grnocdepe.

3oHanbHoCcTb Guocdepsl. NoHsaTHe o Guome. OCHOBHbIE GUOMBI CyLUW:

TYHAPAa, XBOWHbIE Neca, CMeLLaHHble U LLUNPOKOJNMNCTBEHHbIE JleCa, CTenu,



caBaHHbI, NYCTbIHWN, TPONUYeCcKMe neca, BbIcOKoropbs. Knumar,
pacTUTENbHbIN U XXMBOTHbLIN MUP BUOMOB CyLUW.

CTpyKkTypa 1 OYHKLUMS XMBbIX CUCTEM, OLIEHKA NX PECYPCHOro noTeHumnana
n 6rnocepHbIX PyHKLMIA

7.6 QKonornyeckmne Kpmamchbl 1 nx NpuimHbl. BosgencTene yenoseka

Ha Buocdepy. 3arpsasHeHne Bo3aywHom cpenbl. OxpaHa Bo3gyxa.
3arpsasHeHue BogHom cpebl. OxpaHa BOAHbIX pecypcoB. PaspylieHne
noysbl. OXpaHa NOYBEHHbLIX PECYPCOB. VI3MeHeHne knumarTa.
AHTpOMNOreHHoe BO3AENCTBMNE HA pacTUTENbHBIN U XUBOTHLIN MUp. OXxpaHa
pacTUTENBHOrO U XXMBOTHOMO MyUpa. OCHOBHbIE MPUHLMIMLI OXPaHbl
npupoabl. KpacHble kHurn. Ocobo oxpaHsieMble NpupogHble TEppUTOpUn
(O0MT).

BoTtaHuyeckue cagpbl 1 30onoruyeckme napkn.OCHOBHbIE NPUHLMMBI YCTOMYMBOIO Pa3BUTUS
YyernoBeyecTBa U NPUPOAbI.

PauuoHansHoe Npupoaonosib3oBaHNE U coxpaHeHne G1onormyeckoro

pasHoobpasuns 3emnu
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