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NOACHUTEJIbHASA 3ANMUCKA

Mporpamma no yvyebHomy npegmety "Buonorns" (ganee - 6uonorus) Ha
YpOBHe cpefHero obuiero obpasoBaHus paspabotaHa Ha ocHoBe dPefeparnbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pasoBaHun B Poccurickon
depepaunny, roc COO, KoHuenumum npenogasaHusa y4dyebHoOro npegmeta
«buonorna» n OCHOBHbIX MONOXeHUn denepanbHoM paboyen nporpamMmmbl
BOCNUTaHMS.

YyebHbin npegmeTt «buonornay yrnybnéHHoro ypoBHs udyydenus (10-11
Knaccbl) aBRsieTCs  OAHMM M3 KOMMOHEHTOB  «EcTecTBeHHO-Hay4HbIX
npegmeTtoB». CornacHo nonoxeHuam SroC COO npodunbHble Yy4ebHble
npegmeTbl, W3y4yaemble Ha yriybrnéHHOM YpOBHE, SBMASAKTCA Cnocobom
anddepeHunaumm obydeHuss Ha ypoBHe cpegHero obuiero obpasoBaHus u
npu3BaHbl obecneunTb NPEEMCTBEHHOCTb MEXAYy OCHOBHbIM OOLLMM, CpeaHUM
obwmnm, cpegHMM npodeccuoHarnbHbIM M BbICLWIMM oOOpasoBaHueM. B 1o xe
BpEMS KaXabl U3 3TUX Yy4ebHbIX NpeameToB OOMKeH ObiTb OPMEHTMPOBAH Ha
NPUOPUTETHOE pelleHne obpasoBaTernbHbIX, BOCNUTATENbHbIX U Pa3BUBAOLLNX
3agay, CBSA3aHHbIX C NPodOpUEHTauMen obyyaroWmMxca U CTUMYNUPOBaHUEM
MHTEepeca K KOHKPETHOW oBnacTM Hay4yHOro 3HaHus, CBA3aHHOro ¢ Guonoruen,
MEeANLMHON, 9KONOrmemn, NCUXonornen, CopToM NN BOEHHLIM LEMOM.

[Mporpamma no yd4ebHomy npeamety “"Buonorna” gaéTt npencraBneHve o
uenu n 3agadax msydeHusa ydebHoro npeameTa «buonorna» Ha yrnyb6néHHom
ypoBHe, onpenensaeTt obsizatenbHoe (MHBapMaHTHOE) NpegMeTHOe coaepKaHue,
ero CTpPyKTypupoBaHuWe Mo pasgenam u Temam, pacnpeneneHue no Kraccam,
pekoMeHayeT MnocreaoBaTenbHOCTb U3YYeHUs y4ebHOro maTtepuana c y4eTom
MEXNPEeaMETHbIX U BHYTPUNPEAMETHbIX CBSA3EW, NOrMMKM yd4ebHOro npouecca,
BO3paCTHbIX 0cobeHHocTen obyvatowmxca. B nporpamme no 6Guonorum
peanu3oBaH MPUHLUUN MPEEMCTBEHHOCTM C M3y4yeHMeM Ononormm Ha ypoBHE
OCHOBHOro obuiero obpasoBaHuda, 6narogapss 4emy npocMaTpuMBaEeTCs
HanpaBfeHHOCTb Ha nocrneaywuwee pasButMe OBUMOMOrMYEecKUX  3HaHUN,
OPVEHTMPOBAHHbLIX Ha POPMUPOBAHME E€CTECTBEHHO-HAY4YHOrO MUPOBO33PEHUS,
9KONOrMYEeCcKoro MbllUNeHns, NpeacTaBneHnin 0 300pOBOM obpase XU3HW, Ha
BOCnUTaHne OepexHOro OTHOLLUEHUSA K OKpyXatolen npupogHon cpege. B
nporpamme no Guonornm Takke nokasaHbl BO3MOXHOCTM y4yebGHoro npegmeta
«buonorua» B peanusaumn TpebosaHn SGroC COO Kk nnaHUpyembiM
MINYHOCTHbBIM, MeTanpeaMeTHbIM U NpeaMeTHbIM pesynbTatam O0bydeHns u B
dopMMpPOBaAHMM OCHOBHbIX BWOOB Y4eOHO-No3HaBaTENbHON OesATenbHOCTU
obyvaloLmxcs no OCBOEHUIO COAep)XaHus Guonornveckoro obpasoBaHUsA Ha
YypOBHe cpeaHero obuwero obpasoBaHus.

YyebHbin npegmeT «buonorns» Ha ypoBHe cpegHero obuiero obpasoBaHus
3aBepluaet Ouonorumdeckoe obpasoBaHMe B LIKONE W OPUEHTUPOBAH Ha
paclmpeHne n yrnybneHne 3HaHui oby4aloLmMxcs O XMBOW Npupoae, OCHOBaX
MOMEKYNAPHON U KMeToYHon OGuonorum, ambpuornorum n 6uonorum passuTuUs,
reHeTuKn, cenekumm, GUOTEXHONOrMM, 3BONOLMOHHOIO YHEHMUS U IKONOTUM.

N3yuyeHne yuebBHoro npegmeta «buonorvs» Ha yrnybneHHOM YypoOBHe
OPVEHTMPOBAHO Ha MNOAMOTOBKY OOy4aloWMXCca K nocnenyowemMy nosyvyeHuto
Ouonormyeckoro obpasoBaHMsi B By3ax W OpraHuMsauusix  CpeaHero
npodgeccruoHanbHoro obpasoBaHus. OCHOBY ero cofepXaHusi cocTaBngaer



cuctema BMONOrMYEecKUX 3HaHWK, MONYYEHHbIX NPU U3yvyeHun obyyarommucs
COOTBETCTBYIOLLUNX CUCTEMATUYECKMX pa3aenoB 6Monornm Ha ypoBHe OCHOBHOIO
obuiero obpasosaHus, B 10-11 knaccax 3Tu 3HaHUS NofiyvatoT pasButue. Tak,
paclumMpeHbl U yrnybneHol 6MONOrMyeckMe 3HaHUsi O PaCTEHUNX, KMUBOTHbIX,
rpnbax, GakTepusax, opraHuMaMe 4enoBeka, OOLMX 3aKOHOMEPHOCTSX >KU3HMU,
OOMOMNHUTENbHO  BKMNtOYEHbl  Buonormdeckne CcBedeHUA  MPUKNAQHOMO U
NMOUCKOBOrO XapakTepa, KOTOpble MOXHO WCMNONb30BaTb KakK OPUEHTUPbl Ans
nocrnegywowero  Bblbopa npodeccun. Bo3amoxHa Takke — MHTerpauus
BMONOrMYyecknx 3HaHMW C COOTBETCTBYIOLWMMM  3HAHUAMM, MONYYEHHbIMM
oby4valowmmmnca npyn n3yv4eHnn puankn, XuMmnmn, reorpaconm n matemMaTuKu.

CTpykTypa nporpammbl no y4yebHomy npeamety "buonorna" oTpaxaet
CUCTEMHO-YPOBHEBbBIN W 3BOSMIOLMOHHBLIM NMOAXOAbl K WU3y4eHuto Buonorun.
CornacHo uM, M3y4yalTCA CBOWCTBA M 3aKOHOMEPHOCTW, XapaKTepHble Ond
XWMBbIX CUCTEM Pa3HOro ypOBHS OpraHusauuu, 3BOMOLMM OpraHMYecKoro mupa
Ha 3emne, coxpaHeHus Ouonormyeckoro pasHoobpasusa nnaHetol. Tak, B 10
Knacce M3y4yalTCA OCHOBbl  MOSIEKYNSIPHOM W KNeToyHonm  Buonoruwm,
ambpuornormm 1 6uonorun pasBUTUSA, FTEHETUKN U cenekunmn, BUoTexHonormm u
CUHTETUYECKOM OBuonornn, akTyanusumpyroTcs  3HaHMa  obydaromxcs  no
BboTaHuke, 3oon0rnun, aHatomun, usmonorum yenoseka. B 11 knacce nsyyatorcs
9BOJIIOLMOHHOE Y4eHMEe, OCHOBbI SKOMOMN N y4eHne o bruocdepe.

YyebHbin npeametr  «buonorma» npmsBaH obecneyntb  OCBOEHME
obyvaroLwmmmncs GUoNorMyecknx TEoOpMM U 3aKOHOB, NAen, NPUHLMNOB MU NpaBwun,
fnexalnx B OCHOBE COBPEMEHHOWN €CTECTBEHHO-HAYYHOW KapTUHbI MMUpa, 3HAHUI
O CTPOEHUU, MHOroobpasmm n ocobEeHHOCTAX KIEeTKW, OpraHuama, nonynsauuu,
BGroLeH03a, SKOCUCTEMbI, O BblAAIOLWMXCS HAYYHbIX AOCTUXEHUAX, COBPEMEHHbIX
nccnenoBaHuaX B 6Monornm, NpuknagHbiX acnektax buonornyeckmx aHaHun. [0ns
pasBuUTUS U MOAAEpPXaHUsi MHTepeca obyvarwmxca K buonormm Hapsgy co
3HauuTenbHbiM  OOBHLEMOM  TEOPETUYECKOro MaTepuana B coaepKaHuu
nporpammbl No GuonorMm NpegyCcMOTPEHO 3HAKOMCTBO C UCTOPUEN CTaHOBIEHMS
N pasBUTUS TOW WM MHOM obBnacTu Guonornm, BKNaAOM OTEYECTBEHHbIX M
3apyBeXHbIX YYEHBIX B pELUEHNE BaXKHENLIMX OBUONMOrMYECKUX U IKOSNTOrMYECKNX
npobnem.

Llenb n3yyeHus yyebHoro npegmeTa «buonorusa» Ha yrnyGnéHHOM ypoBHe
— oBnageHne oby4vallWnMMCa 3HaHUSMW O CTPYKTYPHO-PYHKLMOHANbHOM
OpraHu3aumMmM XuMBbIX CUCTEM pas3HOro paHra u npuobpeTeHne YyMeHun
ncnonb3oBaTb 3TU 3HaAHMA B (POPMMPOBAHUM MHTEpeca K onpeaenéHHoON
obnactn npodeccuoHanbHOM AeATeNbHOCTU, CBA3aHHOW C Buonornen, unn K
BbIOOpY y4ebHOoro 3aBefeHus Ana NpoaosmkeHns bnonormdeckoro obpasoBaHus.

[docTwkeHne uenu wmsydeHna ydyebHoro npeameTta «buonorna» Ha
yrnybnéHHom ypoBHe obecneunBaeTcs pelleHnem criegyowmx 3agaq:

0oCBO€HMEe 0B0y4valoLWNMNCA CUCTEMbI BMOMOrMYECKNX 3HAHUIN: 06 OCHOBHbIX
Bronornyecknx Teopmax, KOHUenuusax, rmnotesax, 3akoHax, 3akOHOMEPHOCTSAX U
npaBunax, COCTaBMNAIOLMNX COBPEMEHHYIO €CTECTBEHHO-HAY4YHY KapTUHY MUPa;
O CTPOEHUM, MHOroobpasmm n oCoBeHHOCTSAX Buonorndyeckux cuctem (Knetka,
opraHuam, nonynauusi, Bua, 6OuoreoueHos, 6uocdepa); O BbloarLMXCA
OTKPbITUSIX N COBPEMEHHbIX UCCNefoBaHUAX B Buonoruu;



O3HaKkoMIieHne oby4varwmxcs ¢ MeTogaMn MO3HAHUA XMBOW NPUPOAbI:
nccnenoBaTenbCkKUMW  MeTo4aMn  OMOMOrMYEecKnX Hayk  (MOMEKYNSAPHON U
KnetouyHon 6Guonorun, asmbpuonorum wn OMonNorMnM pasBUTUS, TEHETUKM W
cenekuymn, OMOTEXHONMOrMM U CUHTETUYEeckorn Oumonornm, naneoHTOoNormu,
aKomormm);  MeTogamum  CaMOCTOSAITENbHOIO  npoBefeHust  Buonormyeckmx
nccnegoBaHunm B nabopatopum M B npupoge (HabnwogeHue, msmepeHue,
9KCNEPUMEHT, MOLENUPOBAHUE);

oBrnageHve oby4vallWUMNCA YMEHUSMU: CaMOCTOATENbHO HaXOAWUTb,
aHanM3npoBaTb W MCNOMb30BaTb OMONOrMYeckyrd MHMOPMaLUIo; NONMb30BaTLCS
Buonormyeckon TEPMUHOSOTMEN N CUMBOJSIMKOW; yCTaHaBNMBaTb CBSA3b MeXAy
pas3sutnem 6Guonormm wn counanbHO-3KOHOMUYECKMMM U 3KONOTMMYECKUMM
npobnemamu 4YenoBevecTBa; oLueHMBaTb NOCNEACTBUSA CBOEN OEATENbHOCTM MO
OTHOLLUEHMIO K OKpYXXalollen npupoaHon cpefe, COOCTBEHHOMY 340POBbLIO U
300pOBbI0  OKpyXarwlwmux nwogen; obocHoBbiBaTb W cobniogaTb  Mepbl
NpoduUNakTUKN MHPEKUNOHHBIX 3aboneBaHnin, Npasuna NOBEAEHUs B Npupoae n
obecneyenHunsa ©e3onacHocTu cobcTBEHHOMN KN3HEOEeATEeNbHOCTH B
ypesBblYaMHbIX  CUTyauusix  MPUMPOOHOrO0 W TEXHOMEHHOro  XapakTepa;
XapakTepm3oBaTb COBPEMEHHbIE Hay4HblE OTKPbITUA B 0bnactn buonoruu;

pasBuTME y 00y4aloLLMXCA MHTENNEKTYyanbHbIX 1 TBOPYECKMX CNOCOBHOCTEN
B NnpoLecce 3HaKOMCTBa C BblOAWLWMMUCA OTKPbITUAMUA U COBPEMEHHBLIMMU
nccnegoBaHusMn B Ouonoruu, pewaemMbiMu € npobnemamu, MeTogorornen
Ounonorn4yeckoro nccnenoBaHus, npoBeaeHns SKCnepuMeHTanbHbIX
nccneaoBaHun, peLleHns ornonornyeckmnx 3apad, MOAEeNnMpoBaHus
Bronornyecknx o6 bLEKTOB 1 NPOLECCOB;

BOCMUTaHME y 00y4aloLMXCs LEHHOCTHOIO OTHOLLEHUS K XXMBOW Npupoae B
uenoMm u K oTaenbHbiM €€ obbektaM U aABneHuaMm; dopmMMpoBaHue
9KOSOrM4YEeCKON, FeHEeTUYECKOM FPaMOTHOCTM, OOLUEe KynbTypbl NOBEAEHUS B
NpUpPOAE; UHTErpaLnmn eCTECTBEHHO-HAYYHbIX 3HAHWUN;

npuobpeTeHne obyvalLWMMUCA KOMMETEHTHOCTM B  pauUOHarbHOM
npupoaononb3oBaHnn (cobnogeHne npasun NOBEAEHUA B NPUpOAe, OXpaHbl
BMOOB, 9KocuctemM, ©Owuocdepbl), COXpaHEeHUM COBCTBEHHOrO 340POBbS W
30pOBbs OKpYyXaroLwmx nogen (cobnogeHms mep npodunakTuku 3abonesaHun,
obecneyveHne 6e30MaCHOCTM XU3HEOEeATEeNbHOCTM B Ype3BblHaNHbIX CUTYyaLMsIX
NPUPOOHONO WM  TEXHOreHHOro XapakTepa) Ha OCHOBE WCMNOSib30BaHUSA
BGronormyecknx 3HaHUn N YyMeHUN B NOBCEAHEBHOW XXU3HW;

co3fjaHuMe  ycroBuMW  ONs OCO3HaHHOro  Bblbopa  obyyvarowmmucs
NHOMBUAYanbLHOM obpasoBaTtenibHOM TpaeKkTopuu, cnocobcCTBYOLLEN
nocneaywowemy npogeccnoHanbHOMy camMoornpeneneHnto, B COOTBETCTBUM C
NHOMBMAYaNbHbIMU NHTEpPEcamMn N NOTPEOHOCTSAMKN permoHa.

O6uwee yncno Yyacos, OTBEAEHHbIX Ha U3ydeHne Buonornn Ha yrinybrneHHOM
ypoBHe cpeaHero obuwero obpasoBaHus, coctasnset 204 yaca: B 10 knacce —
102 yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 4aca B Hefernt).

OT60p opraHn3auMoHHbIX hopm, METOOOB M cpeacTB 0byveHnst Guonormm
OCYLLECTBIISIETCA C YY4ETOM cneundurkn ero cogepkaHus U HanpaBfieHHOCTU Ha
npogomkeHne 6Guonorndeckoro obpas3oBaHMst B OpraHM3auusix CpeaHero
npodeccrnoHanbHOro 1 BbiCcLEro obpasoBaHums.



Ob6gasaTenbHbiM ycnoBuem npun obydyeHun 6uonormnm Ha yriyonéHHom
YpOBHE SIBNSETCA NpoBeaeHne nabopaTopHbIX U MpakTudeckux pabot. Takke
yyactme  obyyawwmxcsa B BbINOSIHEHUM  MPOEKTHbIX U y4YebHo-
nccnegosaTernibCkux paboT, TemaTuka KOTOpbIX onpedensercsa yuutenem Ha
OCHOBE WMEKLLMXCA MaTepuarnbHO-TEXHUYECKUX PEeCypCcoB U  MECTHbIX
NPUPOAHbLIX YCIOBUNA.



COOEPXAHUE OBYYEHUA
10 KINNACC

CopepxaHue nporpammbl, BblOENEHHOE KYypCcU8OM, HE BXOOUT B NPOBEPKY
rocygapcteeHHoun ntoroson atrectaumm (MNAA).

Tema 1. Buonorus Kak Hayka

CoBpemeHHas buonornsa — komnnekcHas Hayka. KpaTtkasa ncropus passutus
Guonormn.  buonornveckne  Haykm U M3yvyaemble MMM Npobnembl.
dyHOoameHTanbHble, MNpUKNagHble U MNOUCKOBblE HayvHble WUCCNenoBaHUs B
Guonorum.

3HayeHne Owuonormm B (OPMUPOBAHUM COBPEMEHHON ECTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [lpodpeccun, ceBssaHHble ¢ Guonornen. 3HaveHue
Buonormm B nNpakTU4eCKOW LesATEeNbHOCTU YenoBeka: MeauuuHe, CeSibCKOM
X038NCTBE, NPOMbILLSIEHHOCTHN, OXpaHe Npupoabl.

OdeMoHcTpauuu

MopTpeTbl: Apuctotens, TeodpacT, K. JluHHen, XK. b. Nlamapk, Y. JapsuH,
Y. lapeen, I'. Mengensb, B. U. BepHagckun, W. . Naenos, . . MeyHunkos, H. U.
Basunos, H. B. Tumodees-Pecosckun, [x. YotcoH, ®. Kpuk, [1. K. bensies.

Tabnuubl 1 cxembl: «CBA3b Oumonormn ¢ gpyrmumm Haykammnx», «Cuctema
BMONOrMYEecKnx HayK».

Tema 2. XKuBble cuctemMbl N UX U3yyeHue

Kueble cuctembl Kak npeameTr udydeHnsa OGuonormn. CBOWCTBA XKUBbIX
CUCTEM: €OMHCTBO XUMWUYECKOro COCTaBa, [OUCKPETHOCTb W  LIEeNOCTHOCTb,
CMOXHOCTb W YNOpPSiAOYEHHOCTb CTPYKTYPbl, OTKPbITOCTb, CaMOOpraHusauus,
camMoBOCMNpou3BeaeHne, pasapaxMmMocTb, U3MEHYNBOCTb, POCT U pa3BuUTHE.

YpOBHM oOpraHuMsauum KUBbIX CUCTEM: MOJSIEKYNISAPHbIA,  KNEeTOYHbIN,
TKaHEeBbIN, OpraHM3MeEHHbIN, nonynsiuMoOHHO-BUOOBOM, 3KOCUCTEMHbIN
(buoreoueHoTn4ecknin), buocdepHbln. [lpouecchl, Npoucxoasime B XUBbIX
cuctemax. OCHOBHble MNpu3Haku XuBoro. Xu3Hb Kak ¢popma cyLeCTBOBaHUS
MaTepun. Hayku, wusyyalwmne KuBble CUCTEMbI Ha pPasHbIX YPOBHSAX
opraHu3auumu.

N3ydeHune xuBbix cuctem. Metogbl 6uonorndeckon Haykn. HabnwogeHwue,
N3MEpPEHNEe, IKCMEPUMEHT, cucTtematmsauusi, MeTaaHanusd. [loHsaTne o
3aBMCUMOW W He3aBUCUMMOW nepeMeHHou. [lnaHnpoBaHue aKCnepuMeHTa.
[MocTaHoBKa M npoBepka rmnotes. Hynesas runotesa. MNoHATUE BbLIOBOPKM N e€é
A0CTOBEpPHOCTb. Pa3bpoc B 6Guonornyeckmx paHHbiX. OueHKa OOCTOBEPHOCTU
NOSTly4eHHbIX pe3ynbTaToB. [MpUYMHBI UCKaXXeHUs pes3yribTaToB 3KCNepuMeHTa.
[MoHATMe cTaTUCTUYecKoro Tecra.

JemMoHcTpauumn

Tabnuubl M cxembl: «OCHOBHble NPU3HAKK XU3HWY, «burnonornyeckune
cuctembl», «CBOMCTBA XMBOW MaTepumy», «YPOBHU OpraHusaumm XMBOW
npupodbl», «CTpoeHue XMBOTHOW KIEeTKM», «TKaHW XMBOTHbIX», «CuUcTeMsbl
OpraHoB 4enoBe4YecKoro opraHuamay, «buoreoueHos», «bnocdepa», «MeToabl
N3yYEeHUS XNUBOW NPUpPOabI».

O6opynoBaHue: nabopatopHoe obopygoBaHne Anst  NPOBeAEHUs
HabnoaeHnn, n3amepeHni, IKCNeEPUMEHTOB.



MpakTuyeckasa pabota «Mcnonb3oBaHne pasnUYHbIX METOL4OB MNpw
N3YYEHUN XKUBbIX CUCTEMY.

Tema 3. Buonorus kKneTkun

Knetka — CTpyKTYpHO-PYHKUMOHaNbHaa eauHuua xmeoro. Wcrtopua
OTKpbITUS KneTkn. PaboTbl P. N'yka, A. JleBeHryka. KnetouHas teopus (T. LUBaHH,
M. WnengeH, P. Bupxos). OCHOBHble MNOSIOXEHUS COBPEMEHHOMW KITETOYHOW
Teopun.

MeToobl  MOMEKYNAPHOAW M KNETOYHOM  Buonormn:  MUKPOCKOMMS,
XpomaTtorpadus, anekTpogopes, MeTo MeyYeHbIX aToMoB, AnddepeHunanbHoe
LEeHTpUdyrmpoBaHume, KynbTUBUPOBAHUE KNETOK. M3ydyeHue bUKCUpPO8aHHbIX
Knemok. QnekTpoHHas Mukpockonusi. KoHgbokaibHass Mukpockonusi. BumanbHoe
(MpUXKU3HEeHHoe) U3y4eHue KITemok.

OdeMoHcTpauumn

MopTpeTbl: P. T'yk, A. JleseHryk, T. lWUBaHH, M. lLUnenaeH, P. Bupxos, K. M.
Bap.

Tabnuubl n cxembl: «CBETOBOM MUKPOCKOM», «OJSIEKTPOHHbBIA MUKPOCKOMY,
«McTtopna pa3snutusa MeToaoB MUKPOCKOMUNY.

O6opynoBaHue: CBETOBOWM MMWKPOCKOM, MUKpornpenapaTtbl pacTUTemNbHbIX,
XMBOTHbIX 1 BakTepuanbHbIX KIETOK.

NMpakTnyeckaa paborta «/3ydyeHMe MeTOoOOB KMAETOYHOW Guonoruu
(xpomaTtorpadus, anektpodopes, auddepeHumanbsHoe ULeHTpUdyrmposaHue,
MLP)».

Tema 4. Xummnyeckasa opraHusaums KrneTku

XUMUYECKNN cOCTaB KIeTkn. Makpo-, MUKPO- U YNbTPaMUKPOINEMEHTHI.
Booa v eé€ ponb Kak pacTBopuTend, peareHTa, yyactue B CTPYKTYpUpOBaHUU
KneTkun, TennoperynauuM. MmnHepaneHble BewecTBa KneTku, nx éuonornyeckas
posib. POnb KAaTUOHOB M aHWUOHOB B KIETKE.

OpraHnyeckne BewecTBa kneTkn. buonornyeckve nonumepsl. benku.
AMMHOKMCIOTHBIN cocTaB 6enkoB. CTpyKkTypbl 6enkoBor Mornekysbl. [lepBuyHas
CTpyKTypa ©Oenka, nentngHas cBsA3b. BTopuyHas, TpeTuyHasi, 4YeTBepTUYHas
CTpykTypbl. [eHaTypaumsa. CownctBa ©OenkoB. Knaccudukaums 6enkos.
Buonornyeckune dyHkumm 6enkoB. [pUOHSbI.

Yrnesogpl. MoHocaxapuapbl, ancaxapvabl, onurocaxapuabl n
nonucaxapuabl. O6GWMIN nNnNaH CTPOEHUS U PU3UKO-XUMUYECKME CBOWMCTBA
yrnesoaoB. buonornyeckue yHKLMN yrneBogos.

Jivnnapl. MmapodunbHO-rnapodobHble CBOMCTBA. Knaccundmkaums
nunugos. Tpurnuuepuabl, docdonunuabl, BOCKW, cTepouibl. buonormyeckne
dyHkumm nunngos. O6wwime csBoncTBa OBuonornvyecknx MemopaH — TeKyyecCTb,
CNoCOBHOCTb K CaMO3aMbIKaHMIO, MONYNPOHMLIAEMOCTb.

HykneuHoBble kucnotbl. OHK u PHK. CTpoeHue HyKNeMHOBbIX KUCMOT.
Hykneotngpbl. MNpuHunn komnnemeHTapHocTu. lNpasuno Yapragpdga. CtpykTypa
AOHK — gBonHaga cnvpanb. MectoHaxoxaeHue n buonornyeckme gpyHkumm OHK.
Bugbl PHK. ®yHkumn PHK B kneTke.

CtpoeHne monekynbl AT®. Makpoapruyeckne cBasnm B Monekyrne ATO.
Buonornyeckue gyHkuum AT®. BoccTtaHOBNEHHbIE NEPEHOCUUKN, UX (PYHKLMN B
knetke. [pyeue Hykneosudmpugpocgpamsl (HT@P). CekBeHupoBaHue [OHK.
MemoObI 2eHOMUKU, MpPaHCKpUnmoMUKU, IPOmMeOoMUKuU.



CtpykTypHas 6uonorus: bunoxummnyeckme n ruodusnyeckme nccrnegoBaHns
coctaBa W MNPOCTPAHCTBEHHOW CTPYKTypbl OGuomonekyn. ModenuposaHue
cmpyKkmypbl U GyHKuUt 6UuoMoneKkys u ux komrnekcos. KomrbromepHbIt du3atiH
U opaaHu4eckul cuHme3 buomMorsieKysn U Ux HerpupoOHbIX aHarno208.

OdeMoHcTpauuun

MopTpeTbl: J1. Monuur, . YoTcoH, ®. Kpuk, M. Yunkuuc, P. ®panknuH, .
CaHrep, C. lMNpy3sunHep.

Onarpammbl:  «PacnpegeneHne XuUMMYECKUX SNEMEHTOB B HEXMBOM
npupoae», «PacnpeneneHme XmuMmM4Yeckmx afiEMEHTOB B XXMBOW NpUpoae».

Tabnuubl 1 cxembl: «llepuogndeckas Tabnvua XMMUYECKUX SNIEMEHTOBY,
«CTpoeHune monekynbl Bogbl», «BellecTBa B cocTaBe opraHnamoB», «CTpoeHune
mMonekynbl 6enka», «CTpykTypbl 6enkoBon Monekynbl», «CTpoeHWe MOMeKyn
yrnesogoB», «CTpoeHne Monekyn nunngoBy», «HYKNEWHOBbIE KUCMNOTbIY,
«CTpoeHune monekynbl ATO».

O6opynoBaHue: xumuyeckasa nocyaa n obopygosaHue.

NabopatopHasa pabota «OOGHapyxeHMe 6GenkoB C  MOMOLLbIO
Ka4eCTBEHHbIX peakuum».

NaGopatopHaa pabota «lWccrnegoBaHMe  HYKIMIEMHOBLIX  KWCIOT,
BblAEMNEHHbIX U3 KIETOK Pa3finyHbIX OPraHM3MOB».

Tema 5. CTpoeHune n pyHKLMN KNETKN

Tunbl KNeTok: aykapuoTuyeckas wu npokapuotudeckasd. CTpyKTypHO-
pyHKUMOHaNbHbIE 06pPa30BaHUSA KNETKMN.

CTpoeHne npokapuoTudeckon knetkn. KnetouyHaa cTeHka Oaktepuin w
apxen.  OCOBEHHOCTM  CTPOEHUst  reTepoTpodHOM KU aBTOTPOMPHOM
NPOKapMoOTUYECKMX KneTok. MecTo 1 porb NnpokapunoT B GuoueHo3ax.

CtpoeHune n PYHKLMOHMPOBaHME 3yKapnoTu4eckon KNeTKu.
[Mnasmatudeckas MembpaHa (nnasmanemma). CTpykTypa nrasmaTuyecKomn
MeMbpaHbl. TpaHCNopT BELLECTB Yepes nnasmaTuieckyto MembpaHy: NacCUBHbIN
(Andbdysna, obneryéHHaa auddysuns), akTUBHbBIA (MEPBUYHBIA N BTOPUYHBLIN
aKTUBHbLIN TpaHcnopT). [lonynpoHnyaemocTe MeMbpaHbl. Pabota HaTpum-
KanneBoro Hacoca. QHAOUMUTO3: NMUHOUUTO3, dparoumTos. Ik3oumnTto3. KnetoyHas
cteHka. CTpykTypa u yHKUUM KNETOUYHON CTEHKN pacTeHURn, rpnbos.

Lintonnasma. Liutosone. Lintockenet. [iBmxeHne ymtonnasmbel. OpraHonabl
knetkn. OpgHoMemOpaHHble oOpraHouabl KNeTKu: 3JHAonnasmatnyeckas ceTb
(3NC), annapat [onbOXXn, NM30COMbI, UX CTPOeHNe U PYHKUuK. B3anmocBAasb
ogHoMeMOpaHHbIX opraHongoB KneTkn. CTpoeHue rpaHynspHOro peTukynyma.
MexaHu3m HanpaesneHus 6ernikos 8 AlNC. CuHTe3 pacTBopuMbIX 6enkoB. CuHTE3
KNeTouHblx  MemOpaH. [nagkmin  (arpaHyndpHbii)  SHAoOMNAa3MaTUYECKUI
peTukynym. CekpeTopHas pyHKkuus annapata onempxkn. Modugukayus b6ernkos
8 annapame [onbdxu. Copmuposka benkos 8 annapame [onboxu. TpaHcnopT
BELLECTB B kreTke. Bakyonu pactutenbHbiX KneTok. KneTouHbli cok. Typrop.

[MonyaBTOHOMHbIE ~ OpraHouMAbl  KMeTKW:  MUTOXOHAPWUW,  nnacTuibl.
[NpoucxoxdeHue  MUMOXOHOpul U nnacmuo. CumbuoceHes  (K.C.
Mepexkoeckud, J1. Mapeynuc). CTpoeHne n pyHKUMN MUTOXOHAPWUN M nnactug,.
[MepBUYHbIE, BTOPUYHbBIE U COXHbIE NNacTuabl OTOCUHTE3NPYHOLNX YKAPUOT.
XrnoponnacTbl, XpOMOMNSacTbl, IENKONACTbl BbICLUMX PACTEHUM.



HemembpaHHble opraHovabl knetkn CtpoeHne n yHKUMN HeMeMBpaHHbIX
opraHovgoB KINeTKun. Pubocombil. [pomexxymoyHsbie unameHmel.
MukpodunameHTol. AKmMuHo8ble MukpoguriameHmsel. MbllleyHble KNEeTKW.
AKMUHOBbIE KOMMOHEHMbI HEMbIWEYHbIX KrnemoK. MukpoTpyboyku. KneTouHblin
ueHTp. CTpoeHMe ©n [OBWXKEHME XIYTUKOB U pecHuYek. MuKpoTpyboykm
umMTonnasmbl. LleHTpuonb. berku, accoyuuposaHHble ¢ MUKpogbunameHmamu u
Mmukpompyboykamu. MomopHsbie 6esnku.

Anpo. O6onoyka sapa, XpoOMaTuH, kKapuonnasma, S4pbILKN, UX CTPOEHME 1
dyHKUMN. AgepHbin 6enkoBbIM MaTpuKC. [MpOCTpaHCTBEHHOE pacnosioXeHne
XpOMOCOM B MHTepcasHOM sagpe. SyxpomMamuH U 2emepoxpoMamuH. bernku
XpOMaTuMHa — TUCTOHbI. JJuHamuka s0epHol 060/104KU 8 Mumo3e. 510epHbIl
mpaHcropm.

KneToyHble BKNtoyeHns. CpaBHUTENbHAA XapakTepuCcTUKa KIeTOK ayKapuoT
(pacTUTENbHON, XXNBOTHOWN, rPUOHON).

OdeMoHcTpauumn

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

Tabnuubl M cxembl: «CTpPOEHUE 3JyKapuoTUYEcKon KneTkny», «CTpoeHune
XMBOTHOM  KkneTkny, «CTpoeHne pactutenbHonm  Kknetkn», «CTpoeHue
MUTOXOHAPUNY, «AQpo», « CTPOEHUEe NPOKapnOTUHECKON KNETKNY.

O6opynoBaHuMe: CBETOBOWM MWKPOCKOM, MUKporpenapaTbl pacTUTESIbHbIX,
XMBOTHbIX KNETOK, MUKponpenapaTtbl bakTepuarnbHbIX KIEeTOoK.

NabopatopHaa pabota «l/3ydeHMe CTPOEHUS KIMEeTOK pPasfnnUYHbIX
OpraHn3mMoB».

MNMpakTnyeckasn pabota «/3yyeHne CBOMCTB KNETOYHOM MeMBpaHbI».

NabopatopHaa paboTta «VccrnegosaHue nnasmonusa n gennasmonusa B
pPacTUTESbHbIX KNeTKax».

NMpakTnyeckaa pabota  «/I3ydeHne  OBMXKEHUS  UMTOMNNA3Mbl B
pPaCTUTENbHbIX KIeTKax».

Tema 6. OOMeH BelwecTB U NpeBpaLleHne 3HepPrumn B KneTke

Accummnaums M1 aucCUMUNaUMa — OBe CTOPOHbl MeTabonuama. Tunbl
obmeHa BeLlecTB: aBTOTPOMHLIA U reTepoTpodHbIN. Y4yacTue Kucnopoga B
oBMeHHbIX npoueccax. JHepreTudeckoe obecneyeHne KNeTkU: npeBpalleHne
AT® B 06mMeHHbIX nNpoueccax. PepMeHTaTUBHbBIN XapakTep peakuumn KreTo4yHoro
meTabonunama. dPepmMeHTbl, UX CTPOEHMEe, CBOWCTBA U MEXaHU3M [OEeUCTBUS.
KodepmeHTbl. OTnNnMumMsa doepMeHTOB OT HEOPraHNYeCcKnxX Katannsatopos. benkn-
akTuBaTopbl U 6GenKN-MHIMbUTOopPbl. 3aBUCUMOCTb CKOPOCTU (hepMeHTaTUBHbLIX
peakunn OT pasnunyHbIX PakTopoB.

[MepBMYHBIA CUMHTE3 OpraHn4yeckux BewecTB B knetke. DOTOCUHTES.
AHOKcU2€eHHbIU U OKcUu2eHHbIU ¢homocuHme3 y bakmeput. Ceemocobuparouwjue
nuemeHmbsl U MueMeHmbl peakyuoHHo20 ueHmpa. Ponb xnoponnacTtoB B
npouecce poTocnHTesa. CeeToBasi U TeMHoBada asbl. PomodsbixaHue, Cz., Ca. U
CAM-munel  ¢pomocuHmesa. [lpogykKTMBHOCTL  poTOCMHTE3a. Brnunganue
pasnnyHbIX hakTOpPOB Ha CKOPOCTb (POTOCHMHTE3A. 3Ha4YeHNe POTOCUHTE3A.

XeMocuHTES. PasHoobpasue OpPraHM3MOB-XEeMOCUHTETUKOB:
HUTpupnumnpyowme 6aktepuun, xenesobaktepun, cepobakrepum, BOOOPOAHbIE
GakTepun. 3Ha4yeHne XeMocmHTe3a.



AHaspobHble opraHnambl. Buabl 6poxeHunda. lNMpoayktbl BpOXeHUs u umx
MCNonb3oBaHMe 4YenoBekoM. AHa’3poOOHble MUKPOOPraHm3ambl Kak OOBEKTI
BuotexHonoruu n Bo3byantenun 6onesHen.

A3pobHbIe OpraHM3mbI. OTan.l 3HEepreTUYecKoro obmeHa.
MoarotoBuTenbHLINM 3Tan. MUKONN3 — 6ECKUCNOPOAHOE pacLlensieHne rMoKo3bl.

Buonornyeckoe okucrneHue, unn KNeTovyHoe abixaHue. Ponb mMutoxoHapui
B  npoueccax OGuonormyeckoro  oKucrneHusi.  Lluknundeckune — peakumu.
OkucnutenbHoe docdopunupoBaHne. OHepaus MembpaHHO20 epadueHma
npomoHos. CuHme3 AT®: paboma rnpomoHHoU AT®-cuHmasel. NMpenmyuwiecTsa
aspobHoro nytTm obmeHa BelecTB neped aHaspobHbIM. P PEKTUBHOCTL
3HepreTnyeckoro obmeHa.

deMoHcTpauuu

MoptpeTbl: k. Mpuctnn, K. A. Tummpases, C. H. BuHorpagckun, B. A.
OHrenbrapat, . Mutyenn, . A. 3aBap3uH.

Tabnuupbl 1 cxemMbl: «POTOCUHTESY, « DHEPreTUYECKNn 0BMeH», «brnocnHTes
benka», «CTpoeHne pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHuMe: CBETOBOM MUKPOCKON, 06opyaoBaHMe Onst NPUroTOBMAEHUS
NMOCTOSIHHbIX M BPEMEHHbLIX MUKPOMNpPENnapaTos.

NabopatopHasa pabota «M3yyeHne KaTanUTMYECKON  aKTUBHOCTU
depMeHTOB (Ha NpuMepe amunasbl UNK KaTanasbl)».

NabopatopHaa pabota «M3yyeHne epmMeHTaTUBHOIO pacLiensieHuns
nepokcmaa Boaopona B pacTUTENbHbBIX U XXUBOTHbIX KNeTKax».

NabopatopHasa pab6ora «CpaBHeHMe npoueccoB OTOCMHTE3A WU
XEeMOCUHHTE3ay.

NabopaTtopHas paboTta «CpaBHeEHME NpoLLECCOB BPOXKEHUS N ObIXaHUAY.

Tema 7. HacneactBeHHasa nHopmMauma N peanusaumsa e€ B KNneTke

Peakumn mMaTtpuyHoro cuHtesa. NpuHUMN KOMNNEMEHTApPHOCTU B peakumnsax
MaTpPUYHOro CUHTEe3a. Peanusauyusa HacneacTBEHHOM MHdOpMaLmN.
[[eHeTM4yeckM KoL, ero cBoMCTBa. TpaHckpunuma — maTpudHbin cnHTe3s PHK.
MpuHUMNBLI  TPaHCKPUNUMWU:  KOMMSEMEHTAPHOCTb,  aHTUNapannenbHOCTb,
acummeTpuyHocTb. Co3pesaHue mampuyHbix PHK 6 aykapuomu4eckol Kriemke.
Hekodupyrowue PHK.

TpaHcnaumsa n e€ atanbl. Yyactue TpaHcrnopTHolx PHK B 6uocuHTese
benka. Ycnosus dbnocuHtesa benka. KoguposaHne aMMHOKUCNOT. Ponb pubocom
B BnocuHTese bernka.

CoepemeHHbIe npedcmassieHuUsi 0 cmpoeHuu 2eHos. OpraHnsaumsi reHoma
y NpOKapuoT 1 3yKapuoT. Perynaumnsa akTMBHOCTU reHoB Y npokapuoT. ['mnoTesa
onepoHa (®. Xakob, XK. MaHo). MonekynsipHbie MexaHU3Mbl 3KCIPECCUU 2EeHO8
y aykapuom. Ponb xpomamuHa 6 peaynayuu pabomsi eeHos. Perynauus
oBbMeHHbIX npoLeccoB B krneTke. KneToyHbIn romeocTas.

Bupycbl — HekneToyHble (OpMbl XU3HW U obNUraTHble nNapasuThbl.
CTpoeHne npoCTbIX W CrOXHbIX BUPYCOB, PeETPOBMPYCOB, BakTepmodaros.
XKusHeHHbil  yukn [HK-codepxawux eupycos, PHK-codepxawux eupycos,
bakmepuoghacos. ObpamHasi mpaHCKpUnyus, peeepmasa, uHmezpasa.

BupycHble 3aboneBaHus 4yenoBeka, XUBOTHbIX, pacteHuin. CML, COVID-
19, coumanbHble 1 MeanuMHCKne npodnemsl.



buouHgbopmamuka: uHmezpayus u aHanus bonbwux maccueos («bigdatar)
cmpyKkmypHbIx buosioeudyeckux OaHHbIX. HaHomexHonozuu e 6uonoauu u
meduyuHe. [llpoepammupyembie  yHKUUU 6enkos. Criocobbl Oocmasku
nekapcma.

OdeMoHcTpauuun

MopTpeTbl: H. K. Konbuos, . N. saHoBCKMiA.

Tabnuubl 1 cxembl: «brnocuHTes 6enkar», «eHeTudeckuin koay», «Bupycol»,
«BbakTepuodarn».

MNMpakTnyeckasn paborta «CosgaHne mogenu supycay.

Tema 8. XKN3HEHHbIN UUKN KINEeTKN

KneTouHbln uukr, ero nepuoabl wn perynsaumnsa. WHTepgasa M MUTOS.
OcobeHHOCTM npoLueccoB, NpoTekalwmx B MHTepdase. NoarotoBka KneTku K
peneHunto.  lNpecuHTeTMyeckun  (MOCTMUTOTMYECKUIN),  CUHTETUYECKUA U
NMOCTCUHTETMYECKNIA (NPEMUTOTUYECKMIA) NEpMoabl MHTepdasbl.

MatpuyHbin cuHtes OHK — pennukaums. MpuHuunel pennukagyum OHK:
KOMMNIEMEHTAPHOCTb, MOJSIYKOHCEPBATUBHbLIA CUHTE3, aHTMNapanfenbHOCTb.
MexaHnam pennukauyum OHK. Xpomocombl. CTpoeHne xpomocoMm. Tenomepsbl u
Tenomepasa. XpPOMOCOMHbIA Habop Knetku — kapuotun. [OunnongHbid u
ranfiongHbin - Habopbl XPOMOCOM. [OMOMOrMYHbIE XPOMOCOMbI. [lonosble
XPOMOCOMBI.

[deneHne «knetkm — muto3. CTagMm MuTOo3a M MPOUCXOASLME B HUX
npouecchbl. Tunbl MuTo3a. KapnokMHes n UNTOKMHE3. buonormyeckoe 3HaveHue
MUTO3a.

Perynsaumss MUTOTMYECKOro uUukna Knetku. porpammupyemas KneTtoyHas
rmbenb — anonToa.

KnetoyHoe a4po, XpOMOCOMbI, (PYyHKUMOHanNbLHas reHomuka. MexaHu3mel
nponugepayuu, dugppepeHyUpPos8KU, cmapeHus u aubesnu Knemok. «Ljugppoesas
Knemka» — 6UOUHGbopMamuyeckue Mooesnu byHKUUOHUPO8aHUS KIemkKu.

JemoHcTpauum

Tabnuubl U cxemMbl: «KU3HEHHbIA UKMKN KneTkn», «Mutos», «CTpoeHue
xpomocomy, «Pennukaumna OHK».

O6opynoBaHMe: CBETOBOM MMUKPOCKOMN, Mukponpenapartbl: «Muto3 B
KneTkax KopeLuka nykay.

Na6opartopHasn paboTa «M3yyeHne  xpomocom Ha roTOBbIX
MUKpornpenapaTax».

NabopatopHasa pabota «HabniogeHne wmUTO3a B KIETKaxX KOHYMKa
KOpeLuKa Inyka (Ha roToBblX MMKponpenapaTax)».

Tema 9. CtpoeHune n ¢pyHKLMN OpraHN3mMoB

Buonornyeckoe pasHoobpa3sue OpraHn3mMoB. OAHOKIEeToYHbIE,
KONOHManbHble, MHOTOKNETOYHbIE OPraHNU3Mbl.

OCOBEHHOCTM  CTPOEHUS U XU3HEOEATENbHOCTU  OAHOKMETOYHbIX
opraHuamoB. baktepun, apxen, OLHOKMNETOYHble rpubbl, OOHOKIETOYHbIE
BOOOPOCIN, apyrne npoTucTbl. KonoHnanbHble opraHnsmbl.

B3anmMocBa3b 4acTelr MHOrOKIETOYHOro opraHuMama. TKaHW, opraHbl U
cucteMbl opraHoB. OpraHusm Kak enHoe Lenoe. [omeocTas.



TkaHn pacteHun. Tunbl pacTUTENbHbIX TKaHen: obpasoBaTenbHas,
NMOKPOBHas, NpoBoAsLlasd, OCHOBHasi, MexaHudeckasi. OcoBeHHOCTN CTpOeHus,
dOYHKUMI N pacronoXeHnsa TKaHen B opraHax pacTeHun.

TKaHM XMBOTHBIX U 4YerioBeka. Tunbl XXMBOTHLIX TKAHEW: anuTenuanbHas,
coeanHuTenbHada, MblweyvHasi, HepBHas. OCOBEHHOCTU CTPOEHUs, (PYHKUUN U
pPacnofioXXeHNs1 TKaHEN B OpraHax XXMBOTHbIX U YenoBekKa.

OpraHbl. BeretatvBHble M reHepaTUBHbIE OpraHbl pacTeHuin. OpraHbl u
CUCTEMbI OPraHoOB XMBOTHbIX U YeroBeka. PyHKLMM OpraHoB U CUCTEM OpPraHoB.

Onopa Tena opraHm3amoB. Kapkac pacteHun. CkeneTbl OQHOKNETOYHbIX U
MHOIOKMNETOYHbIX XMBOTHbIX. HapyXHbih M BHYTPEHHUI ckenet. CTpoeHne wu
TUMNbl COEQMHEHUS KOCTEN.

[BuxeHne opraHmMsamoB. [IBmKeHWe  OOHOKIETOYHbIX  OpPraHM3MOB:
amébounaHoe, XryTMKoBOe, pecHUYHoe. [BMXKEeHUEe MHOrOKNEeTOYHbIX PacTEHWUN:
TPONMMU3Mbl N HacCTUW. [ABWXEHME MHOrOKNEeTOYHbIX XWMBOTHBIX W 4eroBeka:
MblleYvHasn cuctema. Pedpnekc. CkeneTHble Mblllbl 1 nX paboTa.

[MutaHne opraHmsmoB. [lornoweHne BOAbl, YrNeKUcnoro rasa WU
MUHepanbHbIX BELLECTB pacTeHnamMmn. NutaHme XuBoTHbIX. BHyTpnnonoctHoe n
BHYTPUKINETOYHOE nuweBapeHme. MNutaHme NO3BOHOYHbLIX XMBOTHbIX. OTaAensl
nuwieBapuTenbHoro Tpakta. [luweBaputenbHble Xenesbl. [luweBapuTenbHas
cuctemMa vernioBeka.

AbixaHne opraHnamoB. [bixaHne pacTteHun. [bixaHne  KUBOTHbIX.
Anddysna razoB vyepes NoBepxHOCTb KNeTkn. KoxHoe abixaHue. [bixaTenbHas
nosepxHocTtb. XabepHoe W nérodyHoe AbixaHue. [OblxaHne MNO3BOHOYHbIX
XMBOTHbIX W 4enoBeka. OBOSIIOUMOHHOE YCIOXHEHWE CTPOEHUA  NErKUX
NMO3BOHOYHbIX XMBOTHbIX. [blxaTenbHas cuctema 4ernoBeka. MexaHu3m
BEHTUNAUMM NErkKux y nNTuy 1 Mmrekonutawowmx. Perynaumss  gbixaHus.
[bixaTenbHble 00 BLEMBI.

TpaHcnopT BEeLLEeCTB Y OpraHnM3mMoB. TpaHCNOPTHblE CUCTEMbI PACTEHWUMN.
TpaHcnopT BewecTB Y XMBOTHbIX. KpoBeHOCHas cuctema M €€ opraHbl.
KpoBeHOCHasi cucTema MO3BOHOYHbIX XXMBOTHbIX W 4enoseka. Cepaue,
KPOBEHOCHbIE cocyabl U KpoBb. Kpyrn kpoBooOpallueHusi. IOBOMNOLMOHHbIE
YCNOXHEHMUSI CTPOEHUSI KPOBEHOCHOW CUCTEMbI NO3BOHOYHbLIX XMBOTHbIX. PaboTa
cepaua n eé perynsums.

BolioeneHne y opraHu3amoB. BbligeneHue y pacteHun. BbigeneHue y
XUBOTHbIX. CoKpaTuTenbHble Bakyonu. OpraHbl BblgeneHus. dunbTpaums,
cekpeumss n obpaTHOe BcacblBaHME Kak MexaHu3Mbl paboTbl OpraHoB
BblaeneHna. CBaA3b MOMOCTM Tena C  KPOBEHOCHOM W BblOENUTENbHOM
cuctemamn. BblgeneHne y MNO3BOHOYHLIX XXMBOTHbIX W 4erioBeka. [1ouku.
CTpoeHune n pyHkunoHmpoBaHme HedppoHa. ObpaszoBaHne Mo4n y YenoBeka.

3awmTa y opraHuamMoB. 3alumTta Yy OAHOKMNETOYHbIX opraHnamoB. Cropbl
GakTepyin M UUCTbl NpOCTEMWMX. 3almTa Y MHOIOKMETOYHbIX PacCTEHUN.
KyTtukyna. Cpeactea nacCMBHOW U XMMUYECKOM 3aWmnThl. PUTOHUMNADI.

3awmTa Yy MHOrOKMETOYHbIX >XMBOTHbIX. [MOKPOBbI U UX MNPOU3BOAHbLIE.
3awmTa opraHnama ot bonesHen. MMMmyHHaa cuctema venoseka. KneTtouHbin u
rymopanbHbii UMMYHUTET. BpoXAEHHbIN U NPUOBPETEHHBIN cneumdnyeckmi
UMMYHUTET. Teopus KrnoHanbHO-cernekTusHoro mmmyHuteta (M. Opnux, ®. M.



BepHer, C. ToHeraa). BocnanutenbHble OTBETbl OpraHnamMoB. Ponb
BPOXOEHHOMO UMMYHUTETA B Pa3BUTUN CUCTEMHbBIX 3abonieBaHUN.

Pasgpaxumoctb ©n peryndauus y opraHusmoB. PasgpaxumocTtb Yy
OAHOKMETOYHbIX OpraHn3moB. Takcucbl. PasgpaxumocTb W perynauus y
pacTeHuin. PocToBble BeLLECTBA N UX 3HAYEHME.

HepBHaa cuctema n pedriekTtopHas perynsaumsa y XMBOTHbIX. HepBHas
cuctema M e€ oThenbl. OBOMOUMOHHOE YCMOXHEHWE CTPOEHUSI HEepPBHOM
CUCTEMbI Y XUBOTHbIX. OTAenbl rofIOBHOrO Mo3ra MO3BOHOYHbLIX >XMBOTHbIX.
Pedonekc n pednekropHas gyra. besycnoBHble 1 YCNOBHbIE pedreKchl.

['ymMopanbHas perynsauus n 3HOOKPUHHAA CUCTEMa XMBOTHbLIX U YenoBeka.
Kenesbl 3HOOKPUHHOM CUCTEMbI WU UX TOPMOHbI. [lenctBMe rOpMOHOB.
B3anmocBa3b HepBHOW W 3HOOKPUHHOM cucTeM. [unotanamo-runodusapHas
cucTemMa.

demoHcTpauum

MopTtpeT: W. I. NaBnos.

Tabnuubl 1 cxembl: «OOHOKNETOYHbIE Bogopocnny, «MHOrokneTovHble
Bogopocnuy, «baktepuny, «lpoctenwmney, «OpraHbl LBETKOBbIX PaCTEHUNY,
«CncteMbl OpraHoB MO3BOHOYHbLIX >KMBOTHbIX», «BHYTpeHHee cTpoeHue
HacekoMbIx», «TkaHu pacTeHun», «KopHeBble cuctembl», «CTpoeHne cTebnay,
«CTpoeHMe nMCTOBOW MNAaCTUHKM», « TKaHW XUBOTHbIX», «CKenet 4venoBekar,
«MuweBaputenbHaa cuctemar», «KpoBeHocHast cuctemay, «[bixaTtenbHas
cuctema», «HepBHas  cuctemar», «Koxa», «MbiweyHaa  cuctema,
«BblgenutenbHas cuctemay, «OQHOOKPUHHas cuctemay, «CTpoeHue MbllLbl»,
«MIMMYHUTETY, «KneyHononocTHbIEY, «Cxema nUTaHusa pacTeHnny,
«KpOBEHOCHbIE CUCTEMbI MO3BOHOYHbIX XUBOTHbLIX», «CTpoeHne ruapbly,
«CTpoeHune nnaHapuny, «BHyTpeHHee CTpoeHne 0oXaeBoro Yyepss», «HepBHas
cuctema  pblb», «HepBHas cuctema ndarywku», «HepBHas cuctema
npecMmblkaowmxca», «HepBHaa cuctema ntvu», «HepBHas  cuctema
MnekonuTarLwmnx», «HepBHas cuctema yenosekar», «Pednekcy.

O6opynoBaHuMe: CBETOBOM MUKPOCKOM, MUKponpenapaTbl OAHOKNEeTOYHbIX
OpraHM3MoB, MuKpornpenapaTbl TKaHeW, pPaKoOBUHbI MOJSIIOCKOB, KOMMNEKUnK
HACEKOMBbIX, WITIOKOXMX, XUBbIE 3K3EMMNMISIPbl KOMHATHbLIX pacTeHun, repbapun
pacTeHUN pasHblX OTAENioB, BraXHble npenapatbl XWBOTHbLIX, CKeneTbl
MO3BOHOYHbIX, KOMSEKUMn ©OeCno3BOHOYHbLIX >XMBOTHbLIX, CKeneT 4ernoseka,
obopygoBaHue Ans  OeMOHCTpauuu MOYBEHHOMO W BO3QYLIHOMO MNUTaHUSA
pacTeHUn, paclwenneHns kpaxmana m 0enkoB nog AencTBueM (epMeHTOB,
obopynoBaHue Onsa 4eMOHCTpaLMM OMNbITOB MO U3MEPEHUIO XKU3HEHHON EMKOCTU
Nerknx, MexaHu3ma [blxaTesibHbIX OBWXKEHUW, MOOEenu TrOfloBHOro Mo3ra
Pa3fNYHbIX XXUBOTHbIX.

NabopaTtopHasn paboTa «/3yyeHne TkaHen pacTeHUN».

NabopartopHasn paboTa «/3yyeHne TKaHEN XXNBOTHbLIXY.

NabopatopHas paboTa «/3yyeHne opraHoB LBETKOBOIrO pacTEHUSAY.

Tema 10. PaamHOXeHMe ¥ pa3BUTHUE OpPraHU3MoB

PopMbl pasMHOXEHNA OpraHM3MoB: BGecnoroe (BK4vas BeretatuBHoOE) U
nonosoe. Bwuabl 6ecrnonoro  pasMHOXEHWS:  MOYKOBaHWE, CRopynaums,
dparmeHTaumd, KNoHMpPOBaHME.



MonoBoe pa3mMHOXeHue. [lonosble kneTku, unu rametbl. Menos. Ctaguu
menosa. [loBegeHne xpomocoMm B Menose. KpoccuHrosep. buonoruyeckui
CMbICIT Meno3a 1 nonosoro npowuecca. Menos n ero Mecto B XM3HEHHOM LUKIIE
OpraHM3MoB.

MpensapoabiweBoe pa3suTne. [ameToreHe3 Yy XMBOTHbIX. [lonoBble
xenesbl. O6pasoBaHMe 1M pasBUTME NOMOBLIX KNETOK. CnepmaToreHes n 0oreHes.
CTpoeHune nonosbIX KNETOK.

OnnogoTBOpeHne ©n 3aMOpUOHANbHOE pasBUTUE KMBOTHbLIX. Cnocobbl
OnnogoTBOPEHNA: HapyXXHOe, BHyTpeHHee. NapTeHoreHes.

NHouBuayanbHOe pasBuUTME OpPraHM3amMoB (OHTOreHes). Ambpuonorna —
Hayka O pasBuUTMM opraHmamoB. MopghozeHe3 — o0Ha u3 enaeHbIX npobriem
ambpuonoeauu. KoHuenuyus mopghoceHos u modenu mopgozeHesda. CTtagum
ambpuoreHesa XKMBOTHbIX (Ha npumepe naArywku). [dpobreHve. Twunbl
apobnenus.  [JemepmMmuHupogaHHoe U  HEOepMUHUposaHHOe  OpobrieHue.
bnacmyna, munbl 6nacmysn. OcCOBeHHOCTM ApobneHns MreKkonuTarLwmX.
3apoabllweBble NUCTKM  (racTpynauus). 3aknagka opraHoB W TKaHen wu3
3apobilweBblXx NUCTKOB. B3ammHoe BnvsgHME 4acTen pasBmBaroLLErocs
3apogpiwa (ambpmnoHanbHasa nHAyKumMs). 3aknagka nnaHa CTPOEHUST KUMBOTHOIO
Kak pesynbTaT Wepapxudeckux B3aMMOOENCTBMA reHoB. BrnnaHue Ha
aMOpHMOHanbHOE pa3BUTUE PasfIMYHbIX (PaKTOPOB OKpYXKatroLen cpeabl.

PocTt n pasButne XuBOTHbIX. lMocTambpuoHanbHbin nepuod. [psimoe u
HenpsamMoe pasButne. Passutne ¢ metamopo3oMm y 6ecrno3BOHOYHBIX W
MO3BOHOYHbIX >XUBOTHbIX. Bbuonornyeckoe 3HayeHne nNPSAMOro M HenpsIMoro
pasBuUTUS, UX pacnpocTpaHeHne B npupoge. Tunbl pocTa XUBOTHbIX. PaKTOpbI
perynsumm pocta XUBOTHbIX UM YenoBeka. Crtagum nNOCTaIMOPMOHAaNbHOro
pa3BUTUS Y XKMBOTHbIX U YyernoBeka. [Nepuoabl oHToreHesa Yyenoseka. CTapeHune u
CMepTb Kak bruonormyeckne npoLecchl.

PasmHOXeHne n pasButue pacteHun. [ameTodut u cnopodut. Menos B
XW3HEHHOM uukne pacteHun. OOpasoBaHWe cnop B npouecce Menosa.
ameToreHe3 y pacteHun. OnnogoTBOPEHWE W pasBUTUE  pacTUTENbHbIX
opraHn3amoB. [1BoiHOEe ONNo4OTBOPEHUE Yy LBETKOBbIX pacTeHun. ObpasoBaHue
N pasBuUTUE CEMEHM.

MexaHn3mbl perynsiunm oHToreHesa y pacTeHUn U XXNBOTHBbIX.

JemMoHcTpauumn

MopTpeTbl: C. . HaBawwuH, X. LUnemaH.

Tabnuubl 1 cxembl: «BereTtaTMBHOe pasMHOXeHue», «Tunbl 6ecrnonoro
pasMHOXeHUs», «PasMHOXeHne xnamuaomMoHaabl», «PasMHOXeHUE OBIMeHbIy,
«PasmHoxeHune rugpbl», «Menos», «XpoMmocombl», «["ameTtoreHes», «CTpoeHue
anuekneTkn n cnepmatosonga», « OCHOBHble CTagum OHToreHesa», «l1psamoe u
Henpsimoe passutve», «PasBuTve Mauckoro xykar», «PasButne capaHyny,
«PasButne narywkn», «[BonMHOE OMMNoAOTBOPEHUE Yy LBETKOBbIX PacCTeHUn»,
«CTpoeHne ceMsiH OAHOLOMbHbLIX U ABYAONbHbLIX pacTeHUny, «>KU3HEHHbIN LUK
MOPCKOW KanycTtbl», «  KU3HEHHbIN LNKIT Mxa», «KN3HEHHbIN LK NanopoTHUKa»,
«?KN3HEHHbIN LUK COCHbI».

O6opynoBaHue: CBETOBOW MWKPOCKOM, MWKponpenapaTtbl AWLEKNEeTOK U
cnepmaro3omngos, mogenb «Lnkn passButusa narywkmny.



NaGbopaTtopHasa paboTta «/3yyeHne cTpoeHMsI MOMNOBbIX KNETOK Ha roTOBbIX
MUKponpenapaTax».

MpakTuyeckasn pabota «BbisiBNeHMe npu3HaAKoB CXOACTBA 3apoAblllen
NMO3BOHOYHbIX XXNBOTHbBIX».

NabopatopHaa paborta «CTpoeHMe opraHoB pPa3MHOXEHUSI BbICLUNX
pacTeHnny.

Tema 11. NeHeTMKa — Hayka O HacneaCTBEHHOCTU U U3MEHYUBOCTHU
opraHu3moB

NcTtopua cTaHOBMNEHUA M pasBUTUA TEHETUKM Kak Hayku. PaboTbl [
MeHnpensa, I'. ge ®pusa, T. MopraHa. Posib 0Te4eCTBEeHHbIX YY4EHbIX B pPasBUTUn
reHeTukn. Pabotbl H. K. Konbuosa, H. . Basunoea, A. H. benosepckoro, I". [.
KapneueHko, HO. A. dununyeHko, H. B. TumodgeeBa-Pecosckoro.

OcCHOBHble reHeTU4YeCcKne NOHATUSA U CUMBOJSIbI. [[OMOSTIOMMYHBIE XPOMOCOMBI,
annenbHble TeHbl, anbTepHaTUBHbIE MPU3HAKN, AOMWUHAHTHBLIN N PELECCUBHbIN
npu3Hak, romMo3uroTa, reTtepoauvroTa, u4uctad nuHUSA, rmMdpuabl, reHoTun,
deHoTun. OCHOBHbIE METOObl FrEHETUKN: TMBPMOONOrMYEeCcKUin, LUTONOrNMYECKUN,
MONEKYNAPHO-reHETUYECKNIA.

demoHcTpauum

MopTpetbl: . MeHpenb, . oe ®pus, T. Mopran, H. K. Konbuos, H. W.
Basunos, A. H. benosepckun, . [1. KapneyeHko, KO. A. dununyeHko, H. B.
TumodbeeB-PecoBckun.

Tabnuupbl n cxembl: «MeToabl FreHEeTUKNY, « CXeMbl CKpELLMBAHUS» .

NabopatopHaa pab6ota «[po3odmna Kak OOBEKT reHeTU4eCcKnx
nccnegoBaHUmy.

Tema 12. 3aKOHOMEPHOCTU HACNeACTBEHHOCTH

MoHormbpngHoe ckpewmBaHue. [lepBbin 3akoH MeHgena — 3aKOH
eanHoobpasna rmMbpuaoB nepBoro nokoneHus. [lpaBuno AOMUHMPOBAHUA.
Btopon 3akoH MeHaens — 3akOH pacuienneHna npusHakos. LinTonornyeckue
OCHOBblI MOHOTMOPUAHOrO CKpeLnBaHma. f'mnoTesa YNCTOTbI ramer.

AHanusupyoLlee CKpelumBaHue. [MpoMeXyTOYHbIN xapakTep
HacrnepoBaHus. PaclwenneHme npmM3Hakos Npyv HEMNOSIHOM AOMUHUPOBAHUM.
OnrmbpmngHoe  ckpewmBaHue. TpeTun 3akoH MeHgens —  3aKoH

HEe3aBUCUMOro HacrnegoBaHUsA NPU3HaKOB. LinTonornyeckue OCHOBbI
ANrMbpuraHoOro CKpeLumBaHus.

CuenneHHoe HacnegosaHue npusHakoB. Pabotbl T. MopraHa. CuenneHHoe
HacnegoBaHWe reHOB, HapylleHWe cuensieHns mMexay reHamu. XpoMOCOMHast
Teopusi HacneacTBEHHOCTH.

eHeTuka nona. XpOMOCOMHbIA MexaHu3M onpeneneHus norna. AyTocombl
N NONoBble XPOMOCOMbI. [OMOrameTHbIN U reTeporaMeTHbIn non. 'eHeTudeckas
CTPYKTypa nMOfoBbIX XPOMOCOM. HacnepoBaHwe mMpU3HAKOB, CUEMMEHHbIX C
NOMOM.

feHOTMN Kak uenoctHaa cuctema. [llnenotponuss — MHOXECTBEHHOEe
aenctene reHa. MHoxecTBeHHbIN annenuam. B3anmopgencrtsme HeannenbHbIX
reHoB. KomnnemeHTapHocTb. dnucTtas. lNonumepus.

[eHeTU4YeCcKkMn KOHTPOSb pPasBUTUS pPacTEeHWW, XUBOTHbLIX W YeroBeka, a
Takke U3NONOrM4Yecknx MNpPoOLLECCOB, MOBEOAEHUS U KOTHUTUBHbLIX OYHKLUNA.
[eHeTn4yeckne MexaHuamMmbl cuMbuMoreHesa, MexaHu3Mbl B3aMMOAENCTBUA



«XO38MH — MapasnT» U «XO35IMH — MUKPOBMom». [eHeTudeckne acnekrbl
KOHTPOSS N U3MEHEeHUs HacneCTBEHHOM MHopMauMm B NOKOSIEHUSAX KIETOK U
OpraHM3MoB.

demMoHcTpauumn

MopTtpeTsl: . MeHagenb, T. MopraH.

Tabnuubl n cxemsbl: «llepBbit 1 BTOpON 3akoHbl MeHaensay, « TpeTun 3akoH
MeHgensa», «AHanusnpylowlee ckpewmBaHue», «HenonHoe [OMUHUPOBaAHUEY,
«CuenneHHoe HacnegoBaHwe nNpU3HaKoB Yy Apo3odunbly, «[eHeTuka nonay,
«Kapnotun 4enoseka», «Kapuotun pgposocunbl», «Kapuotun ntuubly,
«MHOXecTBeHHbIN annennamy», «Bzanmogencrame reHoB».

O6opynoBaHue: Mogenb Ans OeMOHCTpauuM 3aKOHOB eanHoobpasus
rmbpuaooB NEepBOro MOKOMEHMS WU paclienneHns Mpu3HaKkoB, Mogenb Ans
AEMOHCTpaUnn 3aKOHa He3aBMCUMOrO HacredoBaHUA MPU3HAKoB, Modenb Ans
AEMOHCTPaUMN CLENSIEHHOrO HacrnegoBaHUA MPU3HAKOB, CBETOBOM MUKPOCKONM,
MUKponpenaparT: «[po3odunay.

NMpakTtnyeckaa pabora «M3yyeHne pesynbTaToB  MOHOMMOPUOHOrO
CKpeLumBaHns y p0o30dounnbI».

NMpaktnyeckaa pabota  «/3yyeHne  pesynbTaTtoB  AUrMOpPMOHOro
CKpeLumBaHuns y Apo30unnbl».

Tema 13. 3aKOHOMEPHOCTU U3MEHYMBOCTHU

Bsanmopgencteme reHotMna wn cpegbl npy opmupoBaHum deHoTuna.
M3meH4YmBOCTb Npu3HakoB. KayeCTBEHHbIE N KONMYECTBEHHbIE NpuU3HaKku. Buabl
N3MEHYMBOCTU: HEHACNEeACTBEHHAsA U HacneaCcTBEHHas.

MoandukaunoHHasa wu3MeH4mBocTb. Pomnb cpeabl B popMMpoBaHMn
MoaupnKaLMoHHON U3MeH4YMBOCTU. Hopma peakuun npusHaka. BapnaunmoHHbIn
psg M BapuaumoHHast kpmBada (B. WoraHnHceH). CeoncTBa MoamukaumoHHOM
N3MEHYMBOCTH.

[C[eHOTMNKNYeckasn N3MEHYUBOCTb. CpowcTtBa reHoTUNUYEeCcKon
M3MEHYMBOCTU. Bwuabl reHotunuyeckom U3MEHYMBOCTU: KOMOMHAaTMBHAS,
MyTaLMOHHas.

KombuHatmBHas uameH4nmBocTb. Meno3 M nonoBon nNpouecc — OCHOBa
KOMOMHATUBHOM U3MEHYMBOCTU. Ponb KOMOMHATMBHOM W3MEH4YMBOCTU B
CO3[aHuKn reHeTn4ecKkoro pasHoobpasus B Npeaenax ogHoro suaa.

MyTaunoHHasT M3MEHYMBOCTb. Buabl MyTauui: reHHble, XPOMOCOMHbIE,
reHoMHble. CMNOHTaHHblE W MHOYUMPOBaHHble MyTauun. HAgepHble wn
yutonnasmartudeckme mytaumm. ComaTtmyeckme un nonosble MyTauuun. MNMpuUmnHbI
BO3HUKHOBEHUS MyTauun. MyTareHbl W UX BIUSHWE Ha  OpPraHu3Mbl.
3aKOHOMEPHOCTN MYTaLMOHHOIo rnpouecca. 3akoH FOMOJSIOTMYECKUX PsSaoB B
HacnencTseHHon nameHymsoctu (H.W. BaBunos). BHesiaepHast n"amMeH4MBOCTb U
HacneaCTBEHHOCTb.

AnueeHemuka U 3ruU2eHOMUKa, POfb 3MU2eHemMuU4YecKux ghakmopos 8
HacrniedogaHuU U U3MEeH4YU80CMU (heHOMUNUYEeCKUX MpU3HaKos y opaaHuU3Mos.

JemMoHcTpauumn

MopTpeTbl: . ae ®pus, B. NoraHHceH, H. V. BaBunos.

Tabnuubl 1 cxembl: «Bugbl un3MeHumBocTM», «MoandukaumoHHas
N3MEHYMBOCTbY, «KombuHaTnBHas N3MEHYMBOCTbLY, «Meno3s,



«OnnogotBopeHne», «leHeTuyeckne 3aboneBaHus 4yenoBeka», «Buapbl
MyTauumn.

O6opynoBaHue: xuBble U repbapHble 3K3eMMNAPbl KOMHATHBLIX PacTEHUN,
PUCYHKK (poTorpadmmn) KMBOTHLIX C PasfnMYHbIMM BUAAMN U3MEHUYNBOCTM.

NabopaTopHasn paboTta «MccnepoBaHue 3aKOHOMEpPHOCTEN
MOANMUKALMOHHON M3MeHYMBOCTU. [loCTpoeHne BapuauMoHHOroO psga W
BapunaunOHHON KPUBOW».

NMpakTtnyeckaa pabora «MyTtaumm y gposocunbl  (Ha  rOTOBbIX
MUKponpenapaTax)».

Tema 14. N'eHeTUKa YenoBeKa

Kapuotnn yenoseka. MexayHapogHasi nporpamma uccriegoBaHusi reHoma
yenoseka. MeTogbl M3y4eHUA reHETUKM YenoBeKka: reHeanormyYeckun,
OnNn3HeLoBbLIN, LMTOreHeTUYECKNNA, NoNynAUNOHHO-CTaTUCTUYECKINMN,
MONEKYNAPHO-reHETUYECKNIA. CoBpeMeHHoe onpegenexHune reHoTumna:
NOSTHOreHOMHOE CEKBEHUPOBAHWE, FTEHOTUNUPOBAHNE, B TOM YUCME C NOMOLLbLO
NMuUP-aHanusa. HacneacteeHHble  3aboneBaHusi  4enoBeka. [eHHble U
XPOMOCOMHbIE BonesHu YyeroBeka. bonesHun C HacneacTBEHHOMN
npeapacnonoXeHHOCTbI0. 3Ha4YeHne MegULNHCKON reHETUKM B NpeaoTBpaLLeHnn
N neyYyeHUn reHeTudecknx 3aboneBaHunn 4denoseka. Meanko-reHeTU4Yeckoe
KOHCyNnbTupoBaHue. CTBonoBble KMeTkn. [loHATME «reHeTU4ecKoro rpysay.
OTUYeckMe acnekTbl UccreaoBaHu B obnactm penakTMpoBaHWS reHoMa W
CTBOJIOBbIX KMETOK.

eHeTU4eckme (pakTopbl MOBLILEHHOW YYBCTBUTENBHOCTUM 4enoBeka K
oM3N4ECKOMY U XMMNYECKOMY 3arpsa3HEHUIO OKpYyXKatoLwen cpenbl. [eHeTuyeckas
npenpacnonoXXeHHOCTb YeNnoBekKa K NaToNOrnsIM.

JemoHcTpauum

Tabnuubl n cxembl: «Kapuotnn dyenosekar», «MeToabl U3y4YEHUA TEHETUKU
yenoBekay, «['eHeTuyeckne 3aboneBaHns YenoBeKka.

MNMpakTnyeckasn pabora «CoctaBneHue n aHanms pogoCriOBHOMY.

Tema 15. Cenekunsa opraHM3mMoB

HdomecTukauma wn cenekuusi. 3apoxaeHue cenekumm M OOMeCcTUKauuu.
Yuyenne H. W. BaBunoBa o LeHTpax npoucxoxgeHms wn MHoroobpasms
KyNbTYPHbIX pacTeHun. Ponb cenekumm B co3gaHuMM COPTOB pacTeHUA U Moposg
XuBOTHbIX. CopT, nopoga, wWTamMM. 3akOH T[OMOMOrNYECKNX pPsSaoB B
HacnegcTeeHHonW wm3ameHdmsoct H. W, BaBunoBa, ero 3HadyeHne ansd
cenekunoHHon paboThbl.

MeToabl cenekunoHHoW paboTbl. WVICKYCCTBEHHbIN OTOOP: MacCoBbIN U
MHONBUAYaANbHLIN. dTtanbl KOMOMHaLMOHHOMN cenekuun. NcnbiTaHne
npoussoauntenen no notomctsy. OTO6Op MO reHOTUNY C MOMOLLLI OLIEHKM
deHoTMNa NoToMcTBa U 0TOOP NO reHOTUNY C NOMOLLbIO aHanusa JHK.

MCKyCcCTBEHHbIN ~ MyTareHe3 Kak MeToA  CeNekUMOHHOW  paboTbl.
PagvaunoHHbIn N XUMUYECKNA MyTareHes3 Kak MCTOYHUK MyTauumn y KynbTYpHbIX
dopm opraHm3amoB. Kcnonb3oBaHWe reHOMHOro peaakTUpPoBaHUA U METOAOB
pekoMbuHaHTHbIX JHK onga nonyyeHna ncxogHoro matepuana gns cenekuuu.

Mony4yeHnune nonunNIonaoB. BHyTpuBngoBas rmbépuansaums.
BnuskopoacTBeHHoe  CKpelwmBaHue, wnu - MHbpuamHr.  HepoacTtBeHHoe
cKpelwmBaHue, nnu aytopmguHr. 'eteposnc M ero npuymHbl. Vicnonb3oBaHue



reteposnca B cenekunn. OtganéHHas rmbpuamsaums. lNpeogoneHne Gecnnogms
MEXBUAOBbLIX MOpMAOB. [OCTWXKEHMS CenekuMnm pPacTeHUn U KUBOTHbIX.
«3enéHas pesonroyusy.

CoxpaHeHune 1 n3ydeHne reHeTUYECKNX PecypcoB KYNbTYPHbIX pacTeHUn un
MX  OUKMX  poauMyen  Ons  co3gaHusi  HOBbIX  COpPTOB UM rmbpuaoB
CENbCKOXO3ANCTBEHHbIX KynbTyp. M3yyeHue, coxpaHeHUe U yrpaserieHue
2eHemu4YeCKUMU  pecypcamMu  CeJ/lbCKOXO3AUCMBEHHbIX U MPOMbIC/I08bIX
XKUBOMHBIX 8 UEesIIX YryHWeHUsT cywecmsyrwux U co30aHusi Ho8bIX Mopoo,
JIUHUU U Kpoccos, 8 MOM 4ucrie C MPpUMeHeHUEeM COB8PEeMEHHbIX Memodos
Hay4HbIX uccriedogaHul, nepedosbix udel u nepcrnekmMueHbIX mexHos102ul.

JemMoHcTpauumn

MoptpeTbl: H. N. Basunos, WN. B. Muuypun, . [. Kapneuenko, [1. Tl.
INykeaHeHko, B. J1. Actaypos, H. Bopnoyr, 1. K. benses.

Tabnuubl ©n cxembl: «LeHTpbl nNpoucxoxgeHuss wn  MHoroobpasus
KyNbTYPHbIX pacTeHUn», «3aKOH TOMOJSIOrMYECKUX PSAoOB B HacneacTBEHHOW
nameHumBoctn», «MeTtoabl cenekuumn», «OToanéHHas  rmMbpuansaumay,
«MyTareHes».

NabopatopHasa paboTta «M3ydyeHne coOpTOB KynbTYPHbIX paCTEHUN 1 NOPOL
AOMALLHUX XXUBOTHbBIX».

NabopartopHasa paboTa «M3yyeHne MeToagoB cenekumm pacTeHNny.

MNMpakTnyeckasn pabota «[NpuBnBka pacTteHnn».

Akckypcua «OCHOBHble MeToAbl M OOCTMXKEHUSI CENEKUMN pacTEHUR WU
XMBOTHbIX (Ha CENEKLMOHHYIO CTaHUumHo, NSIEMEHHY0 depmy,
copToucCnbITaTenbHbIA Y4acToK, B TensM4yHoe XO3§WCTBO, B Jlabopartopuio
arpoyHvMBepcuTeTa Unmn Hay4yHoro LieHTpa)».

Tema 16. BuotexHonorusi U cUHTeTUYECKas buonorus

O6beKkTbl, ncnonb3dyeMmble B OWOTEXHONOIMMU, — KINETOYHble U TKaHeBble
KynbTypbl, MUKPOOPraHn3mbl, nx XapakTepucTuka. TpaguumnoHHas
buotexHonornsa: xnedoneyvyeHne, MNOSlyYeHUE KUCIIOMOSOYHbIX MPOAYKTOB,
BuHogenue. Mwukpobuonormyeckun cuHTe3d. OB6bekTbl MUKPOBMONOrMYeckmnx
TexHonornn. NMpounssoacTeo 6enka, aMMHOKUCIIOT U BUTAMUHOB.

CosgaHue TEXHOMOIMMM U MHCTPYMEHTOB LieneHanpaBneHHOro N3MeHeHUs u
KOHCTPYMPOBaHWUS reHOMOB C LIeSIb0 NOSTyYEHNS OPraHn3MoB U UX KOMMOHEHTOB,
cogepxallnx He BCTpeyatowmecs B npmpoge bGuocnHTeTUYeCckKne nyTu.

KrnetoyHasa uHxeHepus. MeTtoabl KynbTypbl KNETOK U TKaHEeW pacTeHun u
XMBOTHbIX. KpunobaHkn. Comartmyeckas rumbpuansauma mn  comaTUYeCcKuin
ambpuoreHes. Mcnonb3oBaHMe ranfoMgoB B cenekumn pacteHun. [llornydeHue
MOHOK/10HaIbHbIX aHmumerl. Ucnonb3oesaHue MOHOK/10Ha IbHbIX u
MOJIUKITOHalIbHbIX aHmumersi 8 MeoduyuHe. VICKycCTBEHHOEe OnnogoTBOPEHME.
PeKkoHCTpyKUMS  AWLEKNeTOK WU KNOHUPOBAHNE  >KMBOTHbIX. MeToa
TpaHCNMaHTauum saep KneTok. TexHosio2uu 0300poerieHusi, KyrnbmueuposaHusi
U MUKPOKJ/I0HaITbHO20 Pa3MHOXXEHUSI CeJlIbCKOX0351UCMBEHHbIX KyIibmyp.

XpOMOCOMHasi N reHHasa WHXeHepus. WICKYCCTBEHHbLIN CUMHTE3 reHa Wu
KOHCTpyMpoBaHue  pekoMbuHaHTHbix  OHK. Co30aHue  mpaHCc2eHHbIX
op2aHu3mMos. [OCTUXEHNA U NepCcrnekTUBbl XPOMOCOMHOMN N TEHHOW UHXEHEPUU.
JKonornyeckne n aTmdeckme Npodrembl reHHON UHXKEHEPUN.



MeanumHckmne dnotexHonormn. NMoctreHoMHas umdppoBas megmuuHa. MNLP-
anarHoctuka. MeTabonomHbIn aHann3, reHOLEHTPUYECKMA aHanu3 npoTteoma
yerioBeka AS1sl OLEHKM COCTOSIHMS ero 340poBbsi. Vcnonb3oBaHWe CTBOMOBbLIX
Knetok. TapreTHas Tepanusa paka. 3D-OvounHxeHepus Ons  paspaboTku
dyHOaMeHTarnbHbIX OCHOB MEOULMHCKUX TEXHOMOMMW, CO30aHUSA KOMMIIEKCHbIX
TKaHEN coYeTaHMEM TEeXHOSOMMN TPEXMEPHOro BMONPUHTMHIA N ckaddonanHra
AONS peleHna 3agay nepcoHanm3npoBaHHON MeaNLMHbI.

CosgaHne BEKTOPHbIX BaKUMH C Lenb obecnevyeHnst KoMOUHMpPOBaAHHOM
3awuTbl oT Bo3byautenen OPBW, ycTaHOBREeHWE MOMEKYNAPHbIX MEeXaHW3MOB
dyHKUunoHmpoBaHna PHK-cogepkalwmx BMpPYCcOB, Bbi3biBaloWmMX 0cob60 onacHble
3aboneBaHus YenoBeka n XXNBOTHbIX.

deMoHcTpauuu

Tabnuubl n cxemsbl: «/cnonb3oBaHe MUKPOOPraHM3MOB B NMPOMBbILLSIEHHOM
npounssoacTee», «KnetoyHas nHxeHepusa», «l eHHas nHXeHepusa».

NabopatopHasn paboTa «M3yyeHne 06bEKTOB BUOTEXHONOMUMY.

MNMpakTnyeckasn pabora «lony4eHne MOSTIOYHOKUCIIbIX NMPOAYKTOBY.

JKCKypcua «bunoTexHonorms — BaXHeWwasa npousBoauTenbHas cuna
COBPEMEHHOCTU (Ha BUOTEXHONOrMYECKOE NPOM3BOACTBO)Y.

11 KINTACC

Tema 1. 3apoxaeHne n pasBuTve IBOJIIOLUOHHbLIX NpeacTaBlieHUN B
6uonorun

OBontounoHHas Teopma Y. [NapsuHa. [lpennocbinikn  BO3HUKHOBEHUS
aapsuHu3Ma. KnsHb 1 HaydyHaa geartenbHocTb Y. [lapsuHa.

Oemxywmne cunbl  aonoummn  Bugos no Y. [apsBuHy (Bblcokas
WHTEHCUBHOCTb Pa3MHOXEHUS OpraHM3MoB, HacreAcTBeHHad W3MEHYMBOCTD,
6opbba 3a cywecTBoBaHNE, ECTECTBEHHbIN U UCKYCCTBEHHbLIN OTOOP).

OdbopmneHune cuHTeTMyeckon Teopun aponwumm (CT3I). HenTpanbHas
Teopuna aponwounn. CoBpemMeHHasa 9BOMIOUMOHHAs 6uonornsa. 3HayYeHue
9BOSTIIOLMOHHON Teopun B OOPMUPOBAHUM ECTECTBEHHO-HAY4YHOW KapTUHbI MUpa.

deMoHcTpauuu

MopTpeTbl: Apuctotens, K. JluHHen, XK. B. Jlamapk, 3. XK. CenT-Unep, XK.
KioBbe, Y. JapsuH, C. C. YetBepukos, U. WN. lUmanbrayseH, [x. XongewnH, . K.
Benses.

Tabnuubl n cxembl: «Cuctema xwuBov npupogbl (no K. JInHHe)»,
«JlectHnua xmBbix cywectB (no Jlamapky)», «MexaHusm opmMmpoBaHus
npucnocobneHnn y pacteHnn u XuBoTHbIX (nNo Jlamapky)», «KapTta-cxema
Mapwpyta nytewectsua Y. [apsuHay», «Haxogkm Y. [NapsuHay, «Popmbl
6opbObl 3a cywectBoBaHuey, «lMopogbl ronydeny, «MHoroobpasme KynbTYpPHbIX
dopm KanycTbl», «lopoabl JOMALIHUX XUBOTHBIXY», «Cxema 0bpa3oBaHMs HOBbIX
Bungos (no Y. [JapsBuHy)», «Cxema COOTHOLUEHUS OBWXKYLLUX CUN 3BOSTOLUNY,
«OCHOBHbIE NOMOXEHUS CUHTETUYECKON TEOPUN IBOSTIOLUNY .

Tema 2. MukpoaBonouus u e€ pes3ynbTaThbl

[Monynsauma Kak oanemMmeHTapHas eguHuida  aonounn. CoBpeMeHHble
METOAbl OLIEHKM TEeHEeTUYEeCKoro pasHoobpasns u CTPYKTYpbl MOMyNsuWNA.



N3meHeHne reHodoHAa nNONynsauMM Kak dNeMeHTapHoe  SBOSOUWOHHOE
saBneHne. 3akoH reHeTn4yeckoro pasHoeecus [x. Xapaun, B. Bannbepra.

OnemeHTapHble dakTopbl (OBWXYLLME cunbl) 3aBonoumMn. MyTauMOHHbIN
npouecc. KombuHaTMBHaAsi WM3MEHYMBOCTb. [pend reHoB — criydanmHble
HeHanpaBfEHHbIE W3MEHEeHUA 4acToT annenen B nonynauusx. JddekT
ocHoBaTens. dgpgpekm b6ymbiio4HO20 2opribiwka. CHUXeHUe 2eHemu4yecKoz20
pasHoobpasus: npuduHbl u criedcmeus. lNposieneHue aghghekma Opelticha 2eHo8
8 bonbwux u Mmanbix nonynayusx. Mwurpaumn. Wsonauma  nonynsumin:
reorpacuyeckas (npoctpaHCTBEHHas1), buonornyeckas (penpoayKkTuBHas).

EctectBeHHbIn 0OTOOp — Hanpasnawwun dakrop asonouun. Popmebl
€CTECTBEHHOro oTbopa: ABWXKYLIMKA, CTabunNuaMpyrowmin, paspbiBaloLLnm
(an3pynTtusHbli). MonoBon oT60p. BO3HMKHOBEHME W 3BOMOUUA COLManbHOro
NoBEeAEHNSA XXUBOTHbIX.

MpnMCcnoCOBNEHHOCTb  OpraHM3MoOB  Kak  pesynbTaT  MUKPO3BOOLMMN.
BosHukHOBEHME  npucnocobrieHnn y  opraHmsmMoB.  Apomopdo3bl U
ngnoagantaumn. Npumepbl NnpucnocobneHn y opraHnamMoB: Mopdoriormyeckme,
dusnonormyeckne, buoxmmmyeckne, nosegeHveckne.  OTHOCUTENBHOCTb
NPMCNOCcoBNeHHOCTM OPraHM3MoB.

Bug, ero kputepym un cTpyktypa. BugoobpasoBaHve Kak pesynbTaT
MUKpoaBonouun. Msonauma — knodeBon daktop BuaoobpasoBaHus. [yt wm
crnocoobl BMOoobpasoBaHus: annonaTtpuyeckoe (reorpaduyeckoe),
cMMmnaTpuyeckoe  (9KONormyeckoe), «MFHOBEHHOE»  (monunnoungmsaums,
rmbpugmsaums). nnTenbHOCTb 3BOSTOLMOHHBIX NPOLLECCOB.

MexaHn3ambl dopmrpoBaHna GrUonorndeckoro pasHoodbpasums.

Ponb aBonoumMoHHon 6Guonormm B paspaboTke HayyHbIX MeTo40B
coxpaHeHnsa buopasHoobpasnsa. MMKpo3IBOMOLMS N KOIBOMIOLMS Napa3nuToB U NX
x0351eB. MexaHn3mbl opMnpoBaHUS YCTONUYMBOCTU K aHTUOBMOTMKAM 1 crnocobbl
6opbObI C HEN.

JemoHcTpauum

MopTtpeThl: C. C. YeTBepukos, 3. Manp.

Tabnuubl 1 cxembl: «MyTaunmoHHasi M3MEHYMBOCTbY, «[llonynsauMoHHas
CTpyKTypa Buga», «Cxema nposiBNieHUss 3akoHa Xapaun—BainHb6eprar,
«[Bwxywme cunbl  IBOMOUMKNY, «IKOMormyeckas uM3onaumsa  nonynsuun
ceBaHckon dopenu», «leorpaduyeckasl N3onaUMa NUCTBEHHULbI CUOMPCKON U
NNCTBEHHUUbI Jaypckony, «lMonynsumMoHHbIe BOJSTHbI YUCHEHHOCTU XULLHMKOB W
XepTtB», «Cxema [OencrTBua ectecTBeHHoro otbopa», «Popmbl 60pbObLI 3a
cywectsoBaHue», «WMHayctpuanbHbln MenaHusm», <« XKnBble uUCKOMNaembley,
«lMoKpoBUTENBCTBEHHAA OKpacka >XMBOTHbIX», «[lpegynpexpatolias okpacka

XUBOTHBIX», «dusnonormyeckue agantauum», «MpuncnocobneHHoCTb
opraHn3mMoB N eé OoTHocuTenbHOoCTb», «Kputepum Buaa», «Buabl-ABONHUKWY,
«CTpyKTypa BUOa B npupoae», «Cnocobbl BMA00Opa3oBaHns»,

«leorpacunyeckoe BnagoobpasoBaHue TpEX BUOOB NaHAbILEN», « DKONOrmyeckoe
BugoobpasoBaHme BMOOB CUHULY», «[llonuvnnouabl pacteHuny, «KanycTHo-
peaeydHbIn rmbpuay.

O6opynoBaHue: repbapum pacTeHunn, KONNeKLUUn HacekoMblxX, Yyyena nruy
N 3BEpPEN C MpMMepamMu pasfUYHbIX NPUCNOCOBneHn, Yydyena Nty 1u 3Bepemn



pasHblX BWAoOB, repbapum pacTeHun 6nM3kux BUOOB, 0Opa3oBaBLUUXCS
pas3nun4yHbiMK cnocobamu.

NNabopaTtopHaa paborta «BbisiBneHne nameH4MBOoCTM y ocoben ogHoro
BMAa».

NabopatopHaa paborta «[lpucnocobneHns opraHnMamMoB U  UX
OTHOCUTENbHAas LlenecoobpasHoOCTbY.

NabopatopHaa pab6orta «CpaBHeHMe BMAOB MO MOPAdONOrn4eckomy
KpUTepuio».

Tema 3. MakpoaBonouusa 1 eé pesynbTaTtbl

MeToabl uM3ydeHUs  Makpoasosnoumn. [laneoHTonorndyeckne mMeToAbl
n3yvyeHus asonwoumn. [llepexoagHble dopMbl U UIOreHeTUYeckne psaabl
OpraHn3mosB.

Buoreorpadunyeckne metoabl nsyyveHus asonouun. CpaBHeHUe dnopbl U
dayHbl MaTeEpPMKOB M OCTpoBOB. buoreorpadpudeckme obnactn 3emnun. Bugbi-
9HOEMUKUN U PENUKTDI.

IMbpuonornyeckme n cpaBHUTENbLHO-MOPMoNorMyeckne MeToabl U3yHeHus
aBonouun. FeHeTUYyeckMe MexaHW3Mbl 3BOSIIOLMU OHTOreHe3a U NoSABMEHUd
9BOSMIOUMOHHbLIX  HOBLUECTB. [OMOMOrMYHbIE M aHamnorMyHble  OpraHbl.
PyoumeHTapHble  opraHbl M ataBu3aMbl.  MonekynapHo-reHeTu4Yeckue,
buoxummndeckme KM MaTemaTMyeckme  MeTodbl  U3YYEHUS  3BOJSIOLUUMN.
fomosnormyHble reHbl. CoBpeMeHHble MeToAbl MOCTPOEHUs (punoreHeTU4YeCcKnx
AepeBbLEB.

XPOMOCOMHbIE MyTaLnnN N 3BOSNOLNSA TEHOMOB.

O6Lwune 3akOHOMEPHOCTU (Npasuna) aBoNOUNKN. [puHYUN CMEeHbI byHKUUL.
HeobpaTtumocTtb aBontounn. AgantuBHas pagnaums. HepaBHOMEPHOCTb TEMMNOB
3BOSIIOLNN.

JemoHcTpauum

MopTtpeTbl: K. M. Bap, A. O. Kosanesckun, . Mionnep, 3. 'ekkenb.

Tabnuubl n cxembl: «PuUnoreHeTUYECKNn pag nowaany, «ApxXxeonTepukey,
«3Bepo3ybble  Awepbl», «Cterouedanel», «PuHMoPUTbI», «CeMeHHble
nanopoTHUKNY», «buoreorpadudeckne 30Hbl 3emnuy», «[pend KOHTUHEHTOBY,
«Penuktbly, «HadanbHble cTagum 3MOPUOHaANbHOrO Pa3BUTUS MO3BOHOYHbIX
XMBOTHbIX», «[OMOMOrMYHbIE W aHanorn4yHble OpraHbl», «PyOuMEHTbI»,
«ATaBu3Mbl», «XPOMOCOMHblE Habopbl 4YernoBeka M LWMMNaH3e», «[naBHble
HanpaBneHnsa aponoummny, «ObLne 3akOHOMEPHOCTU 3BOSOLUNY.

O6opynoBaHue: Kkonnekumn, repdapumn, Mynsku MUCKonaemblX OCTaTKOB
OpraHn3MoB, MYNSXKM FOMOJSIOMMYHbIX, aHaNoOrM4YHbIX, PyaMMEHTapHbIX OpPraHoB U
aTaBU3MOB, KOJINEKLUM HACEKOMbIX.

Tema 4. lpoucxoxaeHne n pasBuTue XN3HM Ha 3emne

Hay4Hble rMnoTesbl MNpoUCXoXAeHUs XU3HKM Ha 3emne. AbuoreHes u
naHcrnepmus. [JoHayyHble npeacTaBneHnst 0 3apOXKOEHUN XKU3HU (KpeaunoHU3Mm).
['MnoTe3a NOCTOSAHHOrO CaMO3aPOXAEHUS XU3HU N €€ ONpOoBepPXeHue onbiTamu
®. Pegun, Jl. CnannaHuaHn, Jl. Tlactepa. [lpOUCXOXOEHUE KU3BHU W
acTpobuonorus.

OcHoBHble aTanbl HeopraHM4ecKon aBonounun. lMnaHeTapHas
(reonornyeckasi) aBonouUMsA. Xumumyeckass aBonouns. ABMOreHHbIn CuHTE3
opraHuyeckux BellectB Kn3 HeopraHudecknx. Onbit C. Munnepa un . HOpw.



O6pasoBaHne nonumepoB M3 MoHoMepoB. KoauepBaTHas rmnotesa A. W.
OnapuHa, rmnotesa nepBuyHoro 6ynboHa [Pk, XongewHa, reHeTudeckas
rmnoTte3a . Ménnepa. Pubosummbl (T. Yek) m runotesa «mupa PHK» VY.
M'MnbepTta. PopmupoBaHne MemopaH U BO3HUKHOBEHME NPOTOKITETKM.

NcTtopus 3emnn n metoabl €€ wusyyeHus. Mckonaemble opraHudeckue
octaTkn. [eoxpoHonorma wn eé metoabl. OTHocuTenbHas u abconTHas
reoxpoHosiorna. 'eoxpoHonornyeckas wkasna: 30Hbl, 3pbl, NepMoabl, INOXMK.

HadanbHble 3Tanbl opraHuvyeckon asonwoumn. llosiBneHne u aBonwouma
nepBbIX KNeTok. OBonoums metabonuama. Bo3HUKHOBEHME MEPBbLIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHble OMOMNEHKM Kak aHanor nepBblX Ha 3emne
coobuwectB. CTpoMatonutbl. [1pokapnoTbl U yKapuoThl.

[MpoucxoxaeHue aykapuoT (cumbunoreHes). OBOMIOLMOHHOE
npoucxoxgeHve BupycoB. [lpoucxoxgeHne MHOMOKNETOYHbIX OpraHM3MoB.
BO3HMKHOBEHME OCHOBHbIX FPYMMN MHOMOKNETOYHbIX OPraHN3MOB.

OcCHOBHble aTanbl 3BOSIOLUKN BbICLINMX pacTeHun. OCHOBHble apoMopdO3bl
pacTeHun. Bbixog pacTteHun Ha cywy. [losiBneHue cnopoBbIX pacTeHUA WU
3aBoeBaHne umMn cywn. CemeHHble pacTeHus. [NpoucxoxaeHne LBETKOBbIX
pacTeHun.

OCHOBHblEe 3Tanbl 3BOMNKOLUNN XMUBOTHOIO Mupa. OCHOBHble apoMopdo3bl
XMBOTHbIX. BeHackasa dhayHa. Kembpuinckum B3pbiB — MNOSABIEHNE COBPEMEHHbIX
TMNOB. [lepBble XOpaoBbIe XUBOTHbIE. YKN3Hb B BOAE. DBONOLUNSA MO3BOHOYHbIX.
[MpoucxoxaeHne amdpmnbun n pentunun. NponcxoxaoeHne MeKonuTaloWwmnx u
nTuy,. [MNpuHUMn  knoveBoro apomopdosa. OcBoeHne ©OeCrno3BOHOYHLIMU U
NMO3BOHOYHBIMM XXUBOTHLIMW CYLLW.

PasButne XusHuM Ha 3emne no apam K nepuogam:. apxen, npoTeposown,
naneoson, Me3030M, KanHo3on. O6waa xapakrepucTMka KnumaTta W
reosiorm4yeckux npoueccos. lNosBneHne M pacuBeT XapakTepHbIX OpraHM3MoB.
Yrneobpa3oBaHue: ero ycnosus U BANSHWE Ha ra3oBbli COCTaB aTMOCcdeEpbl.

MaccoBble BbIMUPaHUSA — 3KOSIOrMYEeCcKUe KpU3ncbl NpoLwnoro. MNpuynHbl v
CnefcTBUA MacCOBbIX BbIMUPaHUN. COBPEMEHHBIA 3KOMOMMYECKUA KPU3UC, €ro
ocobeHHocTu. [Npobnema coxpaHeHus bnopasHoobpasus Ha 3emne.

CoBpeMeHHas cuctema opraHmyeckoro mmpa. NpuHumnbl Knaccugukaumm
opraHnamoB. OCHOBHblE cuCTeMaTUYeCcKMe rpynrbl OpraHN3mMoB.

JemMoHcTpauumn

MopTpeTbl: ®. Pean, J1. CnannaHuaxwn, J1. MNactep, N. . MeyHukos, A. U.
OnapwuH, x. XongenH, I'. Ménnep, C. Munnep, I". KOpwu.

Tabnuupbl 1 cxembl: «Cxema onbita ®. Pean», «Cxema onbita J1. MNactepa
No M3y4YeHUI0 camMo3apoXaeHust XunsHm», «Cxema onbita C. Munnepa, . KOpuy»,
«dTanbl  HeopraHM4yeckom  a3Bonuun», «leoxpoHonorMyeckaa  Lwkanay,
«Ha4vanbHble aTanbl opraHMyeckon apositouumny», «Cxema obpasoBaHnsa aykapuoT
nyTém cumbuoreHesa», «Cucrtema xuBon npupogbl», «CTpoeHue Bupycay,
«Apomopdo3bl  pacTeHun», «PuHnoutbl», «OOHOKNETOYHbIE BOOOPOCHNY,
«MHoroknetouHble Bogopocnuy, «Mxuy, «[lManopoTHuMkM», «lONOCEMEHHble
pacteHuns», «OpraHbl LBETKOBbIX pacTeHuny, «Cxema pasBUTUS >XMBOTHOIO
Mupa», «ApomMopdo3bl XKMBOTHbIX», «[lpocTenwme», «KuweyHononocTHbIe,
«[nockne yepBu», «YneHucTtoHormey, «PbIObI», «3eMHOBOAHbIEY,
«[pecmblkatowmecsy, «lltuubly, «Mnekonutaowmey», «PasButne XusHu B



apxeunckomn ape», «PasBuTne Xun3Hu B NpoOTEpPO30ONCKON aper», «PasBntue xusHu
B Maneosonckon ape», «PasButme Xu3HM B Me3030MCKOW 3pe», «PasButue
XU3HM B KanHO30MCKoW apey», « CoBpeMeHHasa CMCTeMa OPraHN4Yeckoro Mmpa.

O6opynoBaHue: repbapum pacTeHMA pPasfMYHbIX OTAENOB, KOMNEeKUMn
HaCeKOMbIX, BJlaXHble npenapaTtbl XXMBOTHbIX, PAKOBUHbI MOJIIFOCKOB, KOSSTeKLNN
UINIOKOXNX, CKeneTbl MO3BOHOYHbIX J>XMBOTHbIX, 4yyerna nTuy W 3Bepen,
KONMEKUNN OKaMEHENOCTEN, MOMNE3HbIX WMCKOMAEeMbIX, MYSHKM OpraHNYeckmx
OCTaTKOB OpPraHM3moB.

BupTtyanbHasa nabopartopHas pab6ota «MogenupoBaHMe OMNbITOB
Munnepa—tOpu nNo n3yd4eHnto abMOreHHOro CUHTE3a OpPraHMYeCcKUX COeauHEHUN
B NEpBUYHON aTMOCdepe».

NabopatopHaa pabota «/3yyeHne n onmcaHMe MCKONaemMblX OCTaTKOB
APEBHUX OPraHM3MoB».

MNMpakTnyeckana pabota «/3yyeHne ocobeHHOCTEN CTPOEHUA pacTeHun
pasHbIX OTOENOBY.

MNMpakTnyeckan pabora «M3yyeHne ocobEHHOCTEN CTPOEHUSI NO3BOHOYHbIX
XNBOTHbBIX».

Tema 5. lNpoucxoxageHne YenoBeka — aHTpornoreHes

Pasgens! n 3agaydn aHtpononorun. Metogbl aHTPOMNoOSIormun.

CtaHoBrneHve npeacTaBrieHnn O NPOUCXOXAEHUM YyenoBeka. PenurnosHele
BO33peHusi. CoBpeMEHHbIE HayYHblE TEOPUN.

CxoacTtBO 4enoBeka C  XUBOTHbIMU. CucTemaTnyeckoe MONOXEHNe
yernoBeka. CBnaeTenbCTBa CXOACTBA YerioBeKa C XUBOTHbIMWU: CPaBHUTENbHO-
Mopdonormnyeckue, ambpuonorunyeckue, du13nonoro-bmoxmmmnyeckme,
nosegeHyeckne. OTnNMYMs Yenoseka OT XUBOTHLIX. [1psAMOXOXaeHNE U KOMMNIIEKC
CBSI3@aHHbIX C HUM MNpU3HaKoB. Pa3BuTre ronoBHOro Mosra M BTOPOW CUrHanbHOW
CUCTEMBI.

OBwvxyLimne cunbl (oakTopbl) aHTponoreHesa: buonorndyeckme, coumnarnbHble.
CooTHoweHne Buonornyeckmx n coumnanbHbiX akToOpoOB B aHTPOMNOreHese.

OcHoBHble cTagun aHTporioreHesa. PaHHue yenoBekoobpasHble 06e3bsHbI
(MPOKOHCYNbI) M paHHWE NOHrMAbl — obwme npeakn YenoBekoobpasHbiXx 06e3bsiH
n nogen. ABcTpanonuTekm — AOBYHOrMe npenku nwogen. YenoBek ymenbin,
nepBble W3roTOBMEHUS opyaun Tpyda. YenoBek MpsMoOXogswmin M nepsblin
BbIxOo4 ntogen 3a npegensl Adpukn. Yenosek rengenbbeprckmn — obuimin
npefoK HeaHOepTanbCKOro 4erioBeka W 4YernoBeka pasymHoro. Yenosek
HeaHOepTanbCKUW Kak BUA IOL4EN XONOAHOro knumarta. Yenosek pasyMHbIn
COBPEMEHHOIO0 TWNa, [LOEHUCOBCKMA YerioBeK, OCBOEHME KOHTMHEHTOB 3a
npegenamun Acdopukun. NaneoreHeTrka n naneoreHoMuKa.

OBOMNOUMSA COBPEMEHHOIO YenoBeka. EcTecTBeHHbI 0TOOP B Nonynsumsx
yenoBeka. MyTauMOHHbIN npouecc 1 nonuMmopduam. MonynsiuMOHHbIE BOJSHbI,
Apend reHos, murpauma n «3addekT ocHoBaTena» B Nonynsaunax cCoBpeMeHHOro
yerioBekKa.

Uenoseyeckne pacbl. MNoHATME O pace. bBonblwwne packl: eBponeongHasd
(eBpasuinckasi), aBcTpano-HerpongHasa (dKBaTopuanbHas), MOHronouaHas
(asnatcko-amepukaHckad). Bpema n nytu pacceneHua yenoBeka rno nraHeTe.
EonHcTBO  4enoBedecknx pac. HayyHaa HeCcoCTOoATEeNbHOCTb  pacu3ma.
[MpncnocobneHHOCTb 4YerioBeka K pasHbIM  YCMOBUAM OKpyXalowen cpeabl.



BnuaHune reorpaduyeckon cpeaobl M gpendpa reHoB Ha MopdosiorMio U
dunamonoruio Yyenoseka.

MexaucumnnuHapHole  mMetoabl B hmsmdeckon  (Guonormyeckom)
aHTponomnorMM.  OBOMOUMOHHAA  aHTpononoruss W naneoaHTpononoruns
yenoBeveckux nonynsaumn. buocounanbHble ccnegoBaHNa NPUPOAbI YerioBekKa.
NccnepoBaHue KkoaBonoLmMn 6Monormiyeckoro n coumanbHOro B YeNoBeEKe.

JemMoHcTpauumn

MopTpeTbl: Y. apsuH, J1. Jlukn, A. A. PornHcknin, M. M. 'epacumos.

Tabnuubl n cxembl: «MeToabl aHTpoNonornny, «FONOBHOM MO3r YenoBekay,
«YenoBekoobpasHble 06e3bsHbl», «CkeneT 4yenoBeka W CKeneT LUMMNaH3ey,
«PyoumeHThI n aTaBU3MbIY, «[Bmxyume cunbl aHTponoreHesay,
«OBOMIOLUMOHHOE OpPEBO 4enosekay, «ABcTpanonutek», «4enoBek ymenbiny,
«Yenosek npsamoxogsawnny, «eHncoBckMn 4ernoBek» «HeaHaepTanbubiy,
«KpomaHboHUbI», «[Npeakn yenoBekay, «3Tanbl 3BOMOLMM YenoBekay, «Pachl
yenoBeKay.

O6opynoBaHue: MynsXKuU OKaMeHesniocTen, npeamMeToB MaTepuanbHOm
KynbTypbl NPEOKOB 4YerioBeka, penpoaykumm (poTtorpacdmm) KapTUH C
MUEONOrMYECKUMM N OUBNENCKUMIN  CIHOXKETaMM MPOUCXOXOEHUS YenoBeka,
doTorpadomm HaxoOOK WCKOMAEeMbIX OCTaTKOB 4erioBeKa, CKeneT 4enoBeka,
MOenb Yepena 4yenoBeka M vepena wMMmnaH3e, MoAernb KUCTU 4erioBeka u
KMCTU WWMMNaH3e, MOAENN TOpca NPeaKkoB YenoBeka.

NabopatopHana pab6ora «M3yuyeHne ocoBGEHHOCTENW CTPOEHUSA cKeneTa
yernoBeka, CBA3aHHbIX C MPAMOXOXAEHNEM.

MNMpakTnyeckasn pabota «V3yyeHne aKonornyeckmx agantaunm YyenoBekay.

Tema 6. Jkonornsa — Hayka O B3aMMOOTHOLUEHUAX OPraHU3IMoOB U
HagopraHU3MeHHbIX CUCTEM C OKpyXKalowen cpenomn

3apoxaeHue n passutmne akonorun B Tpyaax A. N'ymbonbarta, K. @. Pynbe,
H. A. CeBepuoBa, 3. 'ekkenda, A. TeHcnun, B. H. Cykauéa. Pasgenbl u 3agayn
akonorun. CBs3b 3KOSOrMnN ¢ ApPYrmMu Haykamu.

MeToabl akonorun. [lonesble HabMOEHUS. DKCMEPUMEHTLI B IKOSTOMUMU:
npupoaHole 1 nabopaTtopHble. MopgenupoBaHue B 3konorMn. MOHUTOPUHT
OKpY>KaloLLEeN cpeabl: NOKanbHbIN, perMoHarnbHbIN U rnobanbHbIN.

3Ha4yeHMe JKOMOrMYecKMX 3HaHWKW ANnd  4denoBeka. JKOnornyeckoe
MUPOBO33pPEHME KaK OCHOBA CBS3EN YenoBeyecTBa ¢ npupogon. opmmpoBaHme
9KOSTIOrMYECKON KyIbTYpbl M 3KONOrM4YEeCKON rPaMOTHOCTUN HaceneHus.

JemMoHcTpauumn

MoptpeTbl: A. T'ymbonbat, K. ®. Pynbe, H. A. CeBepuoB, 3. ekkenb, A.
TeHcnu, B. H. Cykaueés.

Tabnuubl n cxembl: «Pasgensl akonorun», «MeTtoabl akonornny», «Cxema
MOHUTOPUHIa OKpY>KatoLLen cpeabl».

Na6opartopHasn paboTa «N3yyeHmne MeTOoLOB 9KONOrM4YecKunx
nccneaoBaHUny.

Tema 7. OpraHm3ambl n cpena oouTaHus

Jkonornyeckue dakTopsbl " 3aKOHOMEPHOCTHN NX AEeNCTBUS.
Knaccudukaumusa akonornmyeckmx aktopoB: abuoTtudeckne, OGuoTuyeckue,
aHTponoreHHble. O6Lne 3aKOHOMEPHOCTU AENCTBUS IKOMOrMYeckux hakTopos.



MpaBuno wmuHnmyma (K. Wnpenrenb, 0. JInbux). TonepaHTHOCTb.
OBPUOUNOHTHbBIE N CTEHOBMOHTHbLIE OPraHM3Mbl.

Abunotuyeckne daktopbl. CBeT Kak akomnorundeckun dakrop. [dencrteue
pasHbIX Yy4aCTKOB COJSTHEYHOrO CrekTpa Ha OpraHum3mbl. JKOMornyeckne rpynmnol
pacTEHUN WM XMBOTHbIX MO OTHOWeEHU K cBeTy. CurHanbHass ponb cBeTa.
doTonepmnoanam.

Temnepatypa Kak akonoruyeckun daktop. [encrtBue Temnepartypbl Ha
opraHnambl. NMonKnIOTEpMHbIE U TOMOMOTEPMHbBIE OpPraHn3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIE OpPraHn3Mbl.

BnaxHocTb Kak akonorndeckun daktop. lNpucnocobneHmsa pacTteHun K
nogaepXxaHumo BogHoro 6anaHca. Knaccudukaumss pacteHuMn No OTHOLLUEHUIO K
Boae. MpncnocobneHuns >XMBOTHbIX K UBMEHEHMIO BOAHOIO pexuma.

Cpeabl obutaHus opraHM3MOB: BOAHasi, Ha3eMHO-BO34yLIHAasA, NOYBEHHas,
rmybunHHas  NoAnoYBeHHasi,  BHYTPUMOpPraHusMeHHas.  Pusmko-xmmmudeckune
ocobeHHOCTM cpef obuTaHua opraHu3mMoB. [lpucnocobrieHns opraHnM3MoB K
XW3HW B pa3sHbIX cpefax.

Buonornyeckne putmbl. BHewHue wn BHyTpeHHMe puTMbl. CyTOuYHbIE WU
rogudHble puTMbl. [prucnocobyeHHOCTb OPraHM3MoOB K CE30HHLIM U3MEHEHUSM
YCMNOBUM XU3HW.

YKnsHeHHble opmbl  opraHnamoB. [1OHATME O XXW3HEHHOW dhopMme.
KnsHeHHble  (POpMbl  pacTeHUW: OepeBbsl, KYCTapHWUKW,  KYCTapHUYKW,
MHOroneTHMe TpaBbl, OfHOMNeTHWe TpaBbl. XMU3HEHHble (OPMbl XMBOTHbIX:
rMMOPOOUNOHTLI, Fe0BNOHTbLI, aspoBbmnoHTbl. OcobeHHOCTM CcTpoeHna Ku obpasa
XU3HMW.

BuoTtnyeckune drakTopbl. Buabl BroTmnyecKknx B3aMMOLENCTBUMN:
KOHKYpEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero copmel. [Napasntnam, koonepauyus,
MyTyanuam, KOMMeEHcanuam (kBApTUPAHTCTBO, HaxnebHn4ecTBO).

HeTpoduyeckne B3ammopencteus (tonmndeckue, dopuyeckne, cabpuyeckne).
3HavyeHne OMOTUYECKMX B3aMMOAEWCTBUN ONSA CyWecTBOBaHWA OpPraHM3MoB B
cpene obutaHus. MNpUHUUN KOHKYPEHTHOIO UCKITHOYEHUS.

demMoHcTpauuu

Tabnuubl M cxembl: «3Konorndeckne aktopbl», «CBETOBOW CNEKTPY,
«JKonornyeckne rpynnbl XMBOTHBLIX MO OTHOLUEHUIO K CBETY», «TernnoKpoBHbIE
XNBOTHbIE», «XONOLHOKPOBHbIE XUBOTHbIEY, «®PU3nonormyeckme agantauunm
XUBOTHbIX», «Cpeabl o0buTaHus opraHu3amoB», «buonormyeckne puTMblY,
«KnsHeHHble  opmbl  pacTeHnn», «KU3HEHHble  OPMbl  XMUBOTHbIXY,
«3KocucTeMa LUNPOKOSIMCTBEHHOIO reca», «3KOCMCTEMa XBOWMHOMO rnecav,
«Uenn MATaHUA», «XULHNYECTBOY, «Mapas3nTtmnsmy, «KOHKypeHums»,
«Cunmbunos», «KommeHcanmamy.

O6opynoBaHue: repbapum pacTeHUn U XUBOTHbLIX, NMPUCNOCOBSIEHHBIX K
BNUAHUIO pPasfNYHbIX 3JKOMormyecknx dakropos, repbapum cBeTontoumBbIX,
TeHentbmBbIX U TEHEBBIHOCNMBLIX pacTeHuK, cBeTontobuBblie, TEHENOOMBLIE U
TEHEBbIHOCIIMBbLIE ~ KOMHAaTHble  pacTeHus, repbapmm 1M KONMeKUmUn
TennonbusblX, 3UMOCTONKUX, MOPO3OYCTONYMBBLIX pacTeHUM, Yyyerna nTuy u
3Bepen, repbapumn pacTeHur, OTHOCALMXCA K rurpoutam, Kcepodutam,
Me30(UTaM, KOMHAaTHble pacTeHUs AaHHbIX T[PYMNM, KOMMEKUUN >KUBOTHBIX,
obuTalwmx B pasHbIX cpedax, repbapun n Konnekunm pacTeHUn N XUBOTHbIX,



obnagatowmnx YeptTaMmm NPUCNOcoBIEHHOCTU K CE30HHBbIM U3MEHEHNAM YCNOBUN
XWU3HKU, repbapum N KONNEKUUN PacTEHUMA U XKMUBOTHbLIX Pa3NUYHbLIX XXU3HEHHbIX
dopM, KOMMEKUMN >KMBOTHBbIX, YYacCTBYHOLWMX B pPasfiMyHbiX OUOTUYECKMX
B3aMMOOENCTBUSAX.

NabopaTtopHaa paborta «BbisBneHne npucnocobneHnn opraHn3mMoB K
BINUSIHUIO CBETa.

NabopartopHana pabota «BbigBneHMe npucnocobneHun OopraHM3MoB K
BITUSIHUIO TEMNepaTypbI».

NabopatopHaa paborta «AHaTtoMmyeckne OCODEHHOCTM pacTeHUn K3
pasHbIX MECT obuTaHmnay.

Tema 8. dkonorua BMAoB U nonynsaummn

JKosornyeckmne XapaKkTepuCTUKK nonynauuu. Monynauus Kak
Bbuonornyeckas cucrtema. Ponb HeogHOPOAHOCTU cpeabl, husndeckmx 6apbepos
n ocobeHHocTen Owumonormm BUMAOB B (POpMUPOBAHUM NPOCTPAHCTBEHHOW
CTPYKTYpbl nonynauui. OCHOBHblE MoKasaTtenu nonynsauun: YUCIEHHOCTD,
NMOTHOCTb, BO3pacTHad WM MNoJSsioBasi CTPYKTypa, POXOAeMOCTb, MPUPOCT, TEMI
pocTa, CMEPTHOCTb, MUrpauus.

JKonornyeckaa cTpyktypa nonynaumn. OueHka YMCAEHHOCTU NONyNsauuMK.
AnHamuka nonynaumm n eé perynauus. bnotnyecknin noteHuman nonynsauuu.
MogenupoBaHve auHaMmukm  nonynsaumn. KpuBble  pocTa  YUCHEHHOCTU
nonynauuun. Kpueble BbKMBaHUA. Perynaumsa YMcneHHOCTU nonynsiunin: ponb
dakTopoB, 3aBUCALMX M He 3aBUCALWMX OT MMAOTHOCTU. JKoSlornyeckmne
cTpateruu BMaosB (r- n K-ctpaterum).

MoHaTne o6 akonorudeckon Huwe Buaa. MectoobutaHue. MHoromepHas
Mogenb akonormyeckon Huwun k.. XaTynHCcOHa. Pasmepbl 3KOMOrnm4eckom
HUWW. MNoTeHumnanbHas u peanMs3oBaHHaa HULLIN.

Buo kak cuctema nonynaumn. Apeanbl BUOOB. Buabl U UX KU3HEHHbIE
cTpaTernn. SKoNorn4eckme aKBUBasEHTHI.

3aKOHOMEPHOCTM MNOBeAEHNA U  MUrpauun XUBOTHbIX. Buonorunyeckue
WMHBa3nN Yy>XepoaHbIX BUAOB.

demMoHcTpauuu

MopTpeT: [X. N. XaTYMHCOH.

Tabnuubl M cxembl: «IKOMOrMYECKMe XapakKTEPUCTUKU  MONynaumuny,
«lMpocTpaHcTBEHHAA  CTpPyKTypa nonynsauuu», «BospacTHble nunpamunibl
nonynauumn», «CKOPOCTb 3acefneHusi TMOBEepPXHOCTU 3eMnv  pasfiMyHbIMU
opraHnamamm», « Mogenb akonorndeckon Huwn [x. V. XaTynHcoHay.

O6opynoBaHue: repbapun pacTeHUN, KONNEKLMN KUBOTHbIX.

NabopaTtopHaa pabota «[llpucnocobneHna cemsiH pacTeHun K
pacceneHunio».

Tema 9. Jkonorus coobLecTB. AKONOrnM4YecKkme CUCTEMbI.

Coobuwectsa opraHuamoB. buoueHo3 u ero cTpyktypa. CBasuM mexay
opraHuamamu B broueHo3se.

Jkocuctema kak oTkpbitas cuctema (A. k. TeHcnn). PyHKUMOHANbHbIE
BGnoKNn OpraHM3MoB B 3KOCUCTEME: MPOAYLEHTbl, KOHCYMEHTbI, pPeayLeHTbI.
Tpoduueckne yposHuU. Tpodumyeckne uenm u cetn. AbuoTudeckme O6noku
akocucteM. NMoyBbl N urbl B akocnuctemax. KpyroBopoT BELLECTB 1 NOTOK SHEPrnm
B 3KOCUCTEME.



OcHOoBHble  nokasaTenn  aKkocuctembl. buomacca v npoaykums.
JKonornyeckne nupamugbl Yncen, Guomacchl 1 IHEPrun.

LHuHamuka skocucmem. Kamacmpogbudeckue rnepecmpouku. @raykmyayuu.
HanpaBneHHble 3aKOHOMEPHbIE CMEHbI COOBLLECTB — CyKueccun. [lepBuyHbIE U
BTOPUYHbIE CYKLECCUM M UX MPUYUHBbI. AHTPOMOreHHble BO3OEWCTBUSA Ha
cykueccun.  KnmmakcHoe  coobuiectBo. buopasHooGpasve un  nomnHoTa
KpyroBopoTa BELLECTB — OCHOBA YCTONYMBOCTM COOOLLECTB.

[MpupoaHbIe SKOCUCTEMbI. DKOCUCMEMbI 03EP U peK. IKkocucmembl mMopel u
OKeaHo8. QKocucmembl myHOp, necos, cmerieu, rnycmaiHb.

AHTponoreHHble 9KocucTembl. Arpoakocuctema. ArpoueHos. Pasnuuns
MeXay aHTPOMOreHHbIMU U NPUPOLHLIMU IKOCUCTEMAMM.

Ypboakocuctembl. OCHOBHblE KOMMOHEHTbI ypboakocuctem. [opoackas
dropa n dayHa. CuHaHTponusauma ropoackon dayHbl. buonornyeckoe wu
X03SINCTBEHHOE 3HAaYEHME arpoO3KOCUCTEM N YPOOIKOCUCTEM.

3akoHOMepHOCTM hOPMUPOBAHMST OCHOBHbIX B3aMMOLENCTBUIA OpraHM3MoB
B 9Kocuctemax. Porb kKackadOHoeo aghghekma U 8udos8-30uhukamopos
(knroveebix 8uUd08) 8 hbyHKUUOHUPpOBaHUU 3KocucmeMm. [lepeHoC SHeprun wu
BELLECTB MeXAy CMEXHbIMA 3JKocucTeMamu. YCTOMYMBOCTb OPraHM3MoB,
nonynauMm W 3KOCUCTEM B YCIMOBUSX €CTECTBEHHbIX W  a@HTPOMOreHHbIX
BO340ENCTBUMN.

MexaHusmbl ~ 8030elicmeusi  3a2psi3HEeHUl  pa3HbIX  muros  Ha
cybop2aHU3MEHHOM, Op2aHU3MEHHOM, MOMyNSUUOHHOM U  3KOCUCMEeMHOM
YPOBHSIX,  OCHOBbI  3KOJ/I02UYECKO20  HOPMUPOBaHUSI  aHmMpOrno2eHHO20
go3delicmeus. MeTooonormss MOHUTOPUHTA E€CTECTBEHHbLIX M aHTPOMOreHHbIX
9KOCUCTEM.

JemoHcTpauum
MopTtpeT: A. [I)X. TeHcnu.
Tabnuubl ©n  cxembl:  «CTpykTypa  6GuoueHo3a»,  «3kocuctema

LUMPOKOMNCTBEHHOIO fieca», «AKkocucteMa XBOMHOMo necay, «PyHKUMOHanNbHbIE
rpynnbl OpraHM3MoB B 3Kocuctemey, «KpyroBopoT BeLLECTB B 3KOCUCTEMEY,
«Uenn nutaHma (nactbuwHaga, ageTtpuTHada)», «3Konormyeckas nvpamuaa
yucen», «JKororndeckas nupamuga buomacchly, «3IKonorudeckas nupamuga
SHEpPruny, «ObpasoBaHue oonoTan, «[lepBuyHas cyKLeccus»,
«BoccTtaHoBneHne neca nocne noxapa», «Qkocuctema o3epay», «ArpoLeHo3y,
«KpyroBopoT BelwecTB W TMOTOK 9Heprum B arpoueHose», «[llpumepsbl
ypboakocuctemy.

O6opynoBaHue: repbapum pacTeHuin, KONMEKUNMN HACEKOMbIX, Yydena ntuy
n 3Bepen, repbapun KynbTYPHbIX U OUMKOPACTYLWKMX pacTEHUK, akBapuym Kak
MOZENb 3KOCUCTEMBbI.

MNMpakTnyeckasn pabora «M3yyeHne n onucaHne ypboaKoCUCTEMBbIY.

NabopartopHana paborta «W3yuyeHne pasHooOpasns MeEnKuUx MNOYBEHHbLIX
YNIEHUCTOHOIMX B Pa3HbIX IKOCUCTEMAXY.

AKCKYypCHA «IKCKYpCUs B TUMUYHbIN BrnoreoueHos (B oybpasy, 6epesHsik,
eIbHUWK, Ha CYXOAOSIbHbIN U NOMMEHHbIN Nyr, 03epo, BONOTO)».

AKCKYpCUA «IKCKYpCUA B arpoakocuctemy (Ha nosie unm B TensM4yHoe
XO38NCTBO)».

Tema 10. Buoccpepa — rnobanbHas akocucrema



Buoccepa — obuwennaHeTapHass obonodka 3emnu, rae CcywectByeT unu
cyllecTBoBana XusHb. PasButme npegcraBneHun o Guocdepe B Tpydax 3.
3tocca. Yuenne B. W. BepHaagckoro o 6uocdepe. Obnactn 6uocdepbl n eé
cocTaB. XXuBoe BeLecTBo 6uoctepbl 1 ero QyHKUUK.

3akoHoMepHOCTM cyuwecTBoBaHua 6uocdepbl. OcobeHHOCTU Guocdepsl
Kak rrnobanbHoOM aKkocucTembl. [duHamunyeckoe paBHoBecne B 6Guocdepe.
KpyroBopoTbl BewectB M 6Guoreoxmumudeckme UuKNbl (yrnepoga, asoTa).
PutTmMmyHOCTL siBNeHun B buocdepe.

3oHanbHOCTb 6uocdepsbl. MNMoHATME o0 OBuome. OcHOBHble GUOMBbI CYLUK:
TYHOpa, XBOWHblE Jleca, CMeLlaHHble W LIMPOKOSIMCTBEHHbIE neca, CTenu,
caBaHHbI, MYCTbIHW, TPOMNYECKNE Jleca, BbICOKOropbs. Knumat, pacTUTENbHbIN K
XWBOTHbIN M1p BUOMOB CyLUWN.

CTpyKTypa 1 OYHKLMS XMBbIX CUCTEM, OLIEHKa MX pecypcHOro noteHumana
n BruocdepHbIX PYHKLNNA.

OdeMoHcTpauumn

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

Tabnuubl n cxemsbl: «'eocepbl 3emnny, «KpyroBopoT azota B Npupoaey,
«KpyroBopoT yrnepoga B npupoae», «KpyroBopoT kucropoga B npupoaey,
«KpyrosopoT Bogbl B npupoge», « OCHOBHble GMOMbI Ccylwiny», «Knumatmnyeckme
nosca 3emnuy», «TyHgpa», «Tanra», «CmewwaHHbIn necy, «LLIMpoKONMCTBEHHbLIN
nec», «Ctenby», «CaBaHHa», «[1ycTbiHA», « TpONUYECKnii necy.

O6opynoBaHue: repbapun pacTteHMn pasHbix OMOMOB,  KOMIEKUUK
XNBOTHBIX.

Tema 11. YenoBek 1 okpyxawLwaa cpeaa

JKonornyeckne Kpuamcbl M KUX npuymHbl. BosgenctBume 4yenoBeka Ha
buocdepy. 3arpsisHeHne Bo3gylwHOW cpedbl. OxpaHa Bo3agyxa. 3arpsi3HeHue
BogHon cpegbl. OxpaHa BOAHbIX pecypcoB. PaspyweHue noysbl. OxpaHa
NMOYBEHHbIX PECYPCOB. MI3MeHeHMe knnumara.

AHTpPOMOreHHoe BO34ENCTBME HA pacCTUTENbHbIN N XNBOTHLIM MUp. OxpaHa
pPaCTUTENbHOMO M XUBOTHOrO Mupa. OCHOBHbIE MPMHUMMLI OXpaHbl NPUPOAbI.
KpacHble kHurn. Ocobo oxpaHsiemble npupoaHble Tepputopumn (OOTMT).
BoTaHunueckne cagbl U 300110rMYECKUE NapKN.

OcCHOBHbIE MPUHLUMNBI YCTONYMBOrO Pa3BUTUSA YerioBeYecTBa U MpUpOoAbI.
PaunoHanbHoe  npuMpoaononb3oBaHME W COXpaHeHue  BUonormyeckoro
pasHoobpasua 3emnu. OOWMe 3aKOHOMEPHOCTWU rrobanbHbIX 3KONOMMYECKUX
KpnancoB. Oco6EeHHOCTN COBPEMEHHOTO KpM3nca u ero BeposiTHblE NOCNEeACTBUS.

Pa3BnTne MeToOOB MOHUTOPMHIA pPas3BUTUS  OMACHbIX TEXHOMEeHHbIX
npoueccoB. CucmemHble uccriedogaHusi rnepexoda kK pecypcocbepezarowel u
KOHKYypeHmocrnocobHou 3aHepeemuke. buonozudyeckoe pa3Hoobpasue U
buopecypcbl. HayuoHanbHble UHGOPMaUUOHHbIE cucmemMbl, obecrniequsaroujue
docmyn K UHOpMauyuu Mo COCMOSIHUKD 0mOdesibHbIX 8UO08 U 3KOCUCMEM.
OcHoebl  akopeabunumayuu  3kocucmem U  criocobos  6opbbbl  C
b6uonogpex0eHuUsIMU. PEKOHCMPYKUUSI MOPCKUX U Ha3eMHbIX 3KOCUCMEM.

JemMoHcTpauumn

Tabnuubl ©n  cxembl: «3arpasHeHne aTtmocdepbl», «3arpsisHeHune
rmgpocdepbl», «3arpsisHeHne nouBbly, «[llapHukoBbIN addekT», «Ocobo
OXpaHsieMble NpUpPoaHbIEe TeppuTopuny, «Moaenun ynpaenseMmoro mmpay.



O6opynoBaHue: goTtorpaun oxpaHaeMblX pacTEHUA U XMBOTHbIX KpacHon
kHurn Poccuinckon ®epepauunm, KpacHOM KHUIMM pernoxHa.



NMIAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOIMPAMMBI MO
BMONOIM'n HA YPOBHE CPEAHEIO OBLUEIO OBPA30OBAHUA

JINYHOCTHbIE PE3YJIbTATbI

®roC COO ycraHaBnuBaeT TpeboBaHUA K pesynbTaTaM OCBOEHUSA
obyvalowmmmnuca nporpamm cpegHero obuiero obpasoBaHUA: JIMYHOCTHbIE,
MeTanpegMeTHble U NpeaMETHbIE.

B cTpykType NUYHOCTHBLIX pe3ynbTaToB OCBOEHMS NporpamMmbl Mo Guonormum
BblAeneHbl  criegylowme  CocTaBnswmMe:  OCO3HaHue  obyvarowmmucs
POCCUMACKON rpaXXgaHCKOW WOEHTUYHOCTM — T[OTOBHOCTU K CaMopasBUTULO,
CaMOCTOATENTIbHOCTM M CaMOOMNpeneneHnto, Haauque momusayuu K oBy4eHuto
Buonorun, yeneHanpasneHHoe pa3gumue BHYTPEHHUX YOexXaeHnn NM4YHOCTN Ha
OCHOBE  KIOYEBbIX LEHHOCTEN U  WUCTOPUYECKMX Tpaguuunm  pasBUTUS
BGuonornyeckoro 3HaHuWsa, 20mo8HOCMb U  CrNocobHOCMb  Oby4varoLmnxcs
PpyKOBOACTBOBaTbCA B  CBOEW  AEATENbHOCTU  LEHHOCTHO-CMbICIIOBbLIMU
yCTaHOBKaMu, MpuUcylWmnMm cucteme Ouonornyeckoro obpasoBaHus, Hanu4due
rpasoCo3HaHUs 3KOSNOTMYECKON KynbTypbl, CIOCO6HOCMU cmasumbs UENA W
CTPOUTb KU3HEHHbIE NIIaHbI.

JInyHOCTHBIE pe3ynbTaTbl OCBOEHMS NpOrpamMmbl N0 Guonorum gocTuratoTcs
B eAuHCTBE Yy4ebHOM M BOCMMTATENbHOW OAEATENIbHOCTU B COOTBETCTBUU C
TPaALMOHHBIMN POCCUNCKUMU COLMOKYbTYPHBIMU, NCTOPUYECKUMN U AYXOBHO-
HPaBCTBEHHbIMU LIEHHOCTAMMU, NPUHATLIMX B 0bLLEeCcTBE NpaBunamMmm m Hopmamm
noBegeHns M cCnocobCTBYOT npoueccamM CaMOMO3HaHUS, CaMOBOCMUTAHUA W
camMopasBuUTUA, pPasBUTUS BHYTPEHHEN MO3ULUUM JIMYHOCTK, NaTpMoTU3Ma WU
YBaXXEHUS K 3aKOHY M NpaBonopsaky, YenoBeKy Tpyda M CTapLleMy MOKOSEHUIO,
B3aMMHOM0 yBaXX€HUS,, OEpeXHOro OTHOLUEHUSI K KyNbTyYpHOMY Hacrneamo u
TpagMuusam MHOroHaumoHanbHoro Hapoga Poccuinckon defepaunn, npupoge u
oKpy>KatoLen cpeae.

JInyHoCTHBIE pe3ynbTaTbhl OCBOEHMA y4debHoro npegmeta «buonorms»
OOJTKHbI oTpaxaTb rOTOBHOCTb n CMOCOBHOCTb oby4atomxcs
PYKOBOACTBOBATLCA CPOPMUPOBAHHOW  BHYTPEHHEW MO3UUMEN  JIUYHOCTM,
CUCTEMOM LIEHHOCTHbIX OpPMWEHTaUMWA, MNO3UTUBHbLIX BHYTPEHHUX YOexaeHun,
COOTBETCTBYIOLNX  TPaAULMOHHLIM  LIEHHOCTSIM  POCCUMIACKOro  obuiecTBa,
pacluMpeHne XWU3HEHHOro onbiTa W oOnbliTa AeATenbHOCTM B npoLuecce
peanu3aumMm OCHOBHbIX HamnpaBfieHWA BOCMUTATENbHOW LEATENbHOCTU, B TOM
4yucne B YacTu:

1) rpaxxAaHCKOro BOCNUTaHUA:

ChOpMMPOBAHHOCTL rPaXX4aHCKOW NOo3nuMmM 0by4varoLlerocs Kak akTMBHOrO
N OTBETCTBEHHOIO YfieHa pOCCUMCKOro obLLecTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHbLIX MNpaB M 00A3aHHOCTEW, YBaXeHue
3aKoHa 1 NpaBoNoOpPsaKa;

FrOTOBHOCTb K COBMECTHOW TBOPYECKOW [AEeATENbHOCTM MNpu CO34aHUK
y4yebHbIX MPOEKTOB, peLleHnn y4ebHbIX U NOo3HaBaTEeSbHbIX 3a4ady, BbiMOSHEHUM
BMONOrMYecKnx aKCNEPUMEHTOB;

CNOCOOHOCTL onpeaensTb COOCTBEHHYH MO3ULMIO MO OTHOLUEHUIO K
SABMIEHNAM COBPEMEHHON XN3HN N OO BACHATL €€;



YMEHUe y4uTbiBaTb B CBOUX AENCTBUAX HEOOXOOUMOCTb KOHCTPYKTUBHOIO
B3aMMOLENCTBUS NIOAEN C pPa3HbIMU YOEeXOEeHUAMMW, KyNbTYPHbIMW LLEHHOCTAMM
N coumanbHbIM MOMNOXEHUEM;

FrOTOBHOCTb K COTPYAHMYECTBY B MpoLecce COBMECTHOrO BbIMOSTHEHUS
y4yeOHbIX, MO3HaBaTeNbHbIX W WCCAeAoBaTENbCKMX 3aday, YBaXXUTENbHOro
OTHOLIEHNA K MHEHWIO OMMNOHEHTOB Mpu O6CYXOEeHMM CHOpPHbIX BOMPOCOB
Bronornyeckoro cogepxaHus;

rOTOBHOCTb K 'YyMaHUTapHOM N BONTIOHTEPCKON AEeATENIbHOCTY;

2) naTpMoOTUYECKOro BOCNUTAHUSA:

chopMnpoOBaHHOCTb POCCUMNCKON rpakgaHckomn MOEHTUYHOCTHN,
naTpuoTn3ama, yBaXKeHUst K CBOeMY Hapody, YyBCTBa OTBETCTBEHHOCTU nepen
PoovHon, ropgoctm 3a cBoM Kpau, CBO PoawuHy, CBOM A3bIK M KynbTypy,
NpoLUIoe N HacTosLee MHOroHaLoHanbHoro Hapoga Poccuu;

LUEeHHOCTHOE OTHOLWIEHMEe K MpUPOOHOMY Hacnegur u namMsTHUKam
npupoAdbl, AoCTWKeHUsM Poccun B Hayke, UCKYCCTBe, CropTe, TEeXHONOrusix,
TpyAe;

CNocobHOCTb OLEeHMBaTb BKMag POCCUUCKUX YYEHbLIX B CTaAHOBMEHUE U
passuTMe OMOoNorMn, MOHMMaHUSA 3HayYeHus GMonorMm B MNO3HAHUM 3aKOHOB
NpUpPoAbl, B XXU3HM YernoBeKka N COBPEMEHHOro obLLecTBa;

noenHaa ybexgeHHOCTb, FOTOBHOCTb K CriyeHuto un 3awmte OTedecTBa,
OTBETCTBEHHOCTb 3a ero cyabby;

3) AyXOBHO-HPABCTBEHHOIO BOCNUTaHUA:

OCO3HaHMe OYXOBHbIX LleHHOCTEN POCCUNCKOro Hapoaa;

chOpPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHWUSA, 3TUYECKOro NoBEAEHUS;

CNocobHOCTb OLeHMBaTb CUTyaUM0 U MPUHUMATb OCO3HaHHbIE PeLLEeHUs,
OPVEHTUPYSCb HA MOparibHO-HPaBCTBEHHbIE HOPMbI U LLEHHOCTW;

OCO3HaHMWe NIMYHOro BKIada B NOCTPOEHUE YyCTONYMBOro byayLuero;

OTBETCTBEHHOE OTHOLUEHWE K CBOUM pOAUTENSM, CO34aHUI0 CEeMbM Ha
OCHOBE OCO3HaHHOIO MPUHATUA LLEHHOCTEN CEMEMNHOW XXU3HU B COOTBETCTBUM C
Tpaguumsimmn Hapogos Poccuy;

4) 3cTeTUYECKOro BOCNUTaHUSA:

3CTeTUYeCcKoe OTHOLUEHME K MUpY, BKMOYas 3CTETUKY ObiTa, Hay4yHOro u
TEXHUYECKOro TBOpYECTBa, cnopTa, Tpyaa, 0bLWweCTBEHHbIX OTHOLLIEHUN;

NOHUMAHME SMOLIMOHANbHOrO BO3AENCTBMA XMBOW nNpupodbl U eé
LEeHHOCTH;

rOTOBHOCTb K CaMOBbLIPaXEHUIO B pasHblX BuAaX WCKYCCTBA, CTpeMieHue
NPOSIBNATbL KA4eCTBa TBOPYECKOW JINYHOCTH;

5) ¢pm3nyeckoro BocnutaHusa, popMmnpoBaHnUsa KynbTypbl 340POBbA U
3MoUMOHanbHOro 6raronony4us:

NOHUMaHWe n peanu3aumsa 340poBoro M 6esonacHoro obpasa KU3HU
(3gopoBoe  nuTaHWe, COONAEHUE  TUMMEHUYECKUX MpaBunl U HOPM,
cbanaHCMpPOBaHHbLIN pPEeXUM 3aHATUA U OTAbIXa, perynsapHas dguanyeckas
aKTUBHOCTb), OepeXXHOro, OTBETCTBEHHOIO W KOMMETEHTHONO OTHOLWEHUS K
CcOBCTBEHHOMY (PU3NYECKOMY U NCUXUHECKOMY 300POBbIO;

NOHUMaHWE LEHHOCTU npaBuSil  WHOMBUAOYANbHOMO U KONJSIEKTUBHOIO
GesonacHOro noBefeHnst B CUTyauusix, yrpoXKarLmnx 340P0BbI0 U XXU3HW NIOLEN;



OCO3HaHWe MocneacTBUA N HENPUATUS BpeaHbIX NpuBbIYek (ynoTpebneHus
arkorossi, HAapKOTUKOB, KYpeHUS);

6) TpyaoBOro BOCNUTaHUA:

rOTOBHOCTb K TPyAy, OCO3HaHWe LeHHOCTU MacTepcTBa, Tpygonobue;

FrOTOBHOCTb K aKTUBHOW OeATEeNbHOCTUM TEXHOSIOrMYeckon M coumasibHOM
HanpaBIIeHHOCTN, CnocobHOCTb NHULUMPOBATb, nnaHupoBaTb n
CaMOCTOATESTbHO BbIMOMHATE TaKyto AeATENbHOCTb;

MHTEpeC K pasfnuyHbIM cdepaMm npodeccuoHanbsHONn OesaTenbHOCTH,
yMeHne coBepLuaTb OCO3HaHHbIN BbIGOp ByayLuen npodeccnn n peannsoBbiBaTb
COBCTBEHHbIE XN3HEHHbIE MNaHbl;

rOTOBHOCTb M CMOCOBGHOCTL K ob6pasoBaHMO M camoobpasoBaHMO Ha
NPOTSHKEHNN BCEWN XXNU3HMU;

7) 3KONOrn4ecKoro BOCNUTaHUA:

9KOMornyeckn LenecoobpasHoe OTHOLWIEHWEe K npupode KakK MCTOYHMKY
XW3HU Ha 3eMsie, OCHOBE €€ CyLLLECTBOBaHWS;

MOBLILUEHNE YPOBHA 3SKOMOrMYECKOW KynbTypbl: npuobpeTeHne onbiTa
NNaHUPOBAHNA MOCTYNKOB M OLEHKM WX BO3MOXHbIX MOCNeAcTBUA  ONis
OKpyXXatoLlen cpeabl;

0CO3HaHMe rnobanbHOro xapakrtepa 3KOSorm4yecknx npobnem um nyTen mx
peLLeHNs;

CnocoBOHOCTbL Mcnonb3oBaTb npuobpetaemble npu u3yvyeHun 6Guonorum
3HAHMA W YMEHUs1 npu peleHnn npobnem, CBsI3aHHbIX C pauMOHaNbHbIM
npupoaonosib3oBaHMeEM  (cobniogeHne npaBun  MOBedeHUss B npupoge,
HanpaBfeHHbIX Ha COXpaHeHMe paBHOBECUS B 3KOCUCTEMAx, OXpaHy BUAOB,
aKocucTtem, buocoepsl);

aKTUBHOE HeNpuaTMe OeWCTBUMWA, MNPUHOCALUMX Bped  OKpyXaroLlewn
NpUpoAHON cpefe, YMeHne NporHo3npoBaTb HeEBNaronpuUATHbIE 3KONOrnyeckne
nocrneacTsunsa NpeanpuHMMaeMblx OENCTBUA N NpeaoTBpaLllaTth UX;

Hanuune pasBUTOro 3KONOMMYECKOrO MbILLSIEHNS, SKOMOrMYECKOM KynbTypbl,
onbiTa AeaTenbHOCTU 3KONOrn4eckomn HanpaBreHHOCTH, yMeHUs
PyKOBOACTBOBATLCA MMM B MO3HaBaTeNbHOW, KOMMYHUKATUBHOW N COLMANbHOM
npakTuUKe, FOTOBHOCTU K y4acTUIO B NMPaKTUYECKON AeATENbHOCTU 3KOSTOrMYeCcKom
HanpaBfeHHOCTY;

8) ueHHOCTN Hay4YHOro NO3HaHwus:

COOPMMPOBAHHOCTL MUPOBO33PEHUS, COOTBETCTBYIOLLEr0 COBPEMEHHOMY
YPOBHIKO Pas3BUTUA HayKM N OOLLLECTBEHHOW NPaKTUKW, OCHOBAHHOIO Ha Aauanore
KynbTyp, CNOCOOCTBYIOLLEINO OCO3HAHUIO CBOEro MecTa B NOSIUKYNbTYPHOM MUPE;

COBEPLUEHCTBOBAHNE S3bIKOBOW M YMTATENbCKOW KyNbTypbl Kak cpeacTsa
B3aMMOLENCTBUS MeXAY JII0AbMN U NO3HAHNA MUPa;

NOHUMaHWEe cneundukn OBMonormMm Kak Hayku, OCO3HaHWA eé ponun B
opMMpPOBaAHMM pPaALMOHANBHOTO HAYYHOrO MbILWEHUS, CO34aHMM LIeNTOCTHOro
npeacTtaBneHnss 06 OKpyxaloLweM Mupe Kak O eduHCTBE NpUpoabl, YenoBeka u
obuiecTtBa, B MO3HaHWM NPUPOLHbLIX 3aKOHOMEPHOCTEN U peleHun npobnem
COXpaHeHNsa NPUPOOHOro paBHOBECUS;

y6exXaEHHOCTb B 3HAYMMOCTU BUONOrMn Ans COBPEMEHHOMW LMBUNM3aALINN:
obecneyeHns HOBOrO YpPOBHSA PasBUTUS MeAuLMHbI, CO30aHMe MNepCneKTUBHbIX
BuoTexHonornn, CcnocobHbIX pelwaTtb pecypcHble npobnembl  pasBUTUSA



yerioBe4yecTBa, Nomcka nyTen Bolxoga u3 rinobanbHbIX 9KONOrMyecknx Nnpobrem um
obecneyeHnss nepexoga K  YCTOMYMBOMY  pas3BUTUIO,  pauMOHaNIbHOMY
MCMNONb30BaHUIO MPUPOLHbBIX PECYPCOB M (POPMUPOBAHUID HOBbLIX CTaHOAPTOB
XWU3HW;

3aMHTEPEeCOBaHHOCTb B MOMAyYeHUn OUMONOrMYECcKMX 3HaHUM B Lensx
MOBbILWEHNA ob6wWen KynbTypbl, €CTECTBEHHO-HAYy4YHOW rPaMOTHOCTK, Kak
COCTaBHOM YacTu (PYHKLMOHANbLHON rpaMoOTHOCTM obyyatrowmxca, doopmMmpyemMon
npwn n3y4yeHnn Grnonoruu;

NOHUMaHWe CYLLIHOCTU MEeTOLOB NO3HaHWSA, UCMNOSTb3YEMbIX B €CTECTBEHHbIX
Haykax, CrMocOBHOCTM WCMNOMb30BaTb MOMlyYaeMble 3HaHWA ONS aHanu3a wu
0O BbSICHEHUS SBMIEHNIN OKPYXXaloLLEero Mmpa 1 Nponcxoasaiunx B HEM U3MEHEHUN,
ymMeHue fenatb OOOCHOBaAHHbIE 3aKIOYEHUSI HA OCHOBE Hayu4HbIX (pakToB u
NMEIOLLNXCA OaHHbIX C Lenbto NoSTly4eHnsa JOCTOBEPHbIX BbIBOAOB;

CMOCOBOHOCTbL CaMOCTOATENIbLHO UCMONb30BaTb BMonornyeckne 3HaHus ons
peweHns Nnpobnem B peanbHbIX XXU3HEHHbIX CUTYaUUSX;

OCO3HaHMe LUEeHHOCTM HayyHOW OesTenbHOCTU, FOTOBHOCTb OCYLLECTBNATb
NPOEKTHYIO N UCCeaoBaTEeNbCKy AEATENbHOCTb MHANBUAYANBHO U B FPYMNE;

FOTOBHOCTb M CNOCOBHOCTb K  HEMNPEPbIBHOMY 0Opas3oBaHU U
camoobpas3oBaHuIO, K aKTMBHOMY MOMYYEHUIO HOBbIX 3HaHMKW no 6Guonorun B
COOTBETCTBUM C XXU3HEHHBLIMW NOTPEBHOCTAMMN.

METAMNPEOMETHbIE PE3YJIbTATDI

MeTanpegMeTHble pe3ynbTaTbl OCBOEHMS1 y4ebHoro npeameta «brnonorus»
BKIIOYAIOT: 3HauMMble AOns GOPMUPOBAHUS MUPOBO33PeEHMST O0by4aroLmxcs
mMeXxancumnninHapHble (MexnpeaMeTHble) obLLeHayYHble NOHATUS, oTpaatoLlme
LeNOCTHOCTb Hay4yHOW KapTWHbI MUpa W cheuudpuky MeTOAOB MO3HAHMS,
MCNONb3yeMbIX B €CTECTBEHHbIX HaykaX (BELLECTBO, SHEPIUS, SBNEHNE, NPoLece,
cuctema, Hay4yHbli hakT, NPUHLMM, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccriegoBaHue,  HabnwaeHwe,  U3MEpPEeHUEe,  3KCMEPUMEHT U Opyrue);
yHMBepcanbHble Yy4ebHble AenctBusi (No3HaBaTeNbHble, KOMMYHUKATUBHbIE,

perynsaTUBHbIE), obecneuunBatowme dopmMnpoBaHme JYHKLMOHaNBHOW
rPaMOTHOCTM U couManbHOW KOMNeTeHumn oby4varowmxcsa; CrnocobHOCTb
obyvatomxcs ncnosb3oBaTb OCBOEHHbIE MeXaucumninHapHble,

MMPOBO33PEHYECKME 3HAHUA W yHMBEpcamnbHble Y4ebHble OEencTBus B
no3HaBaTenbHOM U couuaribHOW NpaKTUKe.

B pesynbtate wu3ydeHus Ouonormm Ha ypoBHe cpeaHero obuiero
obpasoBaHua y obydatouweroca 6yayT copMuMpOBaHbl MO3HaBaTeSbHbIE
YHUBEpPCanbHble y4ebHble OENCTBUS, KOMMYHUKATUBHbIE YHMBEpPCarbHbIE
y4yebHble OencTBus, perynatMBHble YHUBEpCanbHble Y4YebHble OencTBuS,
COBMeCTHas AesATENbHOCTb.

MeTanpeameTHble pe3ynbTaTbl OCBOEHUSI MporpaMmbl cpegHero obuiero
oOpa3oBaHuUst AOMKHbI OTpaXaTb:

OBnageHne yHuBepcCanbHbIMU  Y4€OHbIMMU no3HaBaTeNbHbIMU
AEeNCTBUAMM:

1) 6a3oBble nornyeckme AenNcTBuUs:



camocToATeNnbHO  bopMynupoBaTb UM akTyanusampoBaTb  npobnemy,
paccMmaTtpuBaTb €€ BCECTOPOHHE;

ncnonb3oBaTb MPU OCBOEHMW 3HAHUW MPUEMbI NIOrMYECKOro MbILLSIEHNS
(aHanusa, cuHTesa, cpaBHeHWs, Kraccudukauum, o0600LLEHUNs), pacKpbiBaTb
CMbICIT OMONOrMYECcKNX MNOHATUA (BblOENATb WX XapakTepHble MNPU3HaKK,
yCTaHaBnNuBaTb CBS3M C APYTMMU NOHATUAMM);

onpenensaTb Uenu OeATenbHOCTWU, 3agaBasi napamMeTpbl U KpUTepun ux
OOCTMXXEHUSI, COOTHOCUTb pe3ynbTaTbl OEeATENbHOCTM C  MOCTaBMEHHbIMU
Lensamm;

ncnonb3oBaTb Ouonornyeckne noHATUSA AOnNa OObACHEeHUsT akToB W
SIBNEHNIN XXMBOW NPUPOAaLI;

CTPOUTb FOMMYEeCKNe pacCyXaeHusa (MHOYKTUBHble, OeAyKTUBHbIE, MO
aHanormm), BbISIBNATb 3aKOHOMEPHOCTU M MPOTUBOPEYUS B pacCcMaTpuBaeMbiX
ABNEHNAX, OPMYNMPOBaTh BbIBOAbI M 3aKNHOYEHUS;

NMPUMEHATL  CXEMHO-MOAENbHble  CpeacTBa  AnNS npencraBneHns
CYLLLECTBEHHbIX CBSA3EN N OTHOLLUEHUI B U3y4aeMbix Buonormyecknx obvekrax, a
Takke MNPOTUBOPEYMMA  pPas3HOro  poAa, BbISIBMIEHHbIX B PasfnyHbIX
MHAOPMALMOHHbBIX MCTOYHUKAX;

paspabaTbiBaTb NNaH pelueHnss Npobnembl C y4ETOM aHanM3a MMELLNXCS
MaTepuanbHbIX 1 HEMaTepuarbHbIX PeCcypcoB;

BHOCUTb KOPPEKTMBbl B AEATENIbHOCTb, OUEHMBaTb COOTBETCTBME
pe3ynbTaToB LensiM, OLEeHNBaTb PUCKM NOCNEACTBUN OeATENbHOCTMY;

KOOPAUHUPOBATL W  BbINOMNHATL paboTy B  YCMOBUSX  peanbHoro,
BUPTYanbHOrO 1 KOMOGMHMPOBAHHOIO B3aMOLAENCTBUS;

pa3BuBaTb KpeaTMBHOE MbILUNIEHNE NPU PELLEHUN XKU3HEHHbBIX Npobnem.

2) 6a3oBble nccnepoBaTtesnibCKkue AeUCTBUA:

BNnageTb HaBblKaMWn y4ebHOo-uccneaoBaTenbCKom " NPOEKTHOM
AEeATEeNbHOCTU, HaBblkaMK pa3peLleHns Npodnem, cnoCoBHOCTLIO M TOTOBHOCTbLIO
K CaMOCTOSITENIlbHOMY TMOWCKY METOAOB PpEeLleHUs NpakTUYeckux 3apad,
NPUMEHEHUIO Pa3NINYHbLIX METOA0B NO3HAHUS;

MCNoNb30BaTb pPasnuYHble BWAbl AEATENbHOCTUM MO MOSYYEHUO HOBOIO
3HaHWA, €ero uHTepnpeTaunn, nNpeodbpas’oBaHUD U MNPUMEHEHUIO B Y4E€OHbIX
cuUTyauusix, B TOM Yncne npm co3gaHnm y4ebHbIX U coumnarnbHbIX NPOEKTOB;

dopmMmupoBaTb Hay4HbIN T™MnN MbILLIIEeHUS, BNageTb Hay4YHOWN
TEPMUHOMOINEN, KNHOYEBBLIMU MOHATUAMM N METOAAMMU;

cTaBuTb M popmynupoBatb coOCTBEHHbIE 3agadn B obpasoBaTernbHOM
AEATENbHOCTUN N XKU3HEHHbIX CUTYaLMSIX;

BbISIBATb MNPUYNHHO-CNEACTBEHHbLIE CBSA3M W aKTyanusaupoBaTb 3agauvy,
BblABUraTb MMNOTE3y €€ pelleHusl, HaxoauTb apryMeHTbl ANns AokasaTenbcTBa
CBOMX YTBEPXXAEHWI, 3a4aBaTb NapaMeTpbl N KPUTEPUM PELLEHMS;

aHanuM3MpoBaTb MOMyYeHHble B XO4e peELUeHMs 3aJaun  pesynbTaThl,
KPUTUYECKM OLLEHMBATb UX JOCTOBEPHOCTL, NPOrHO3npoBaTb U3BMEHEHME B HOBbIX
YCIOBUSX;

AaBaTb OLEHKY HOBbIM CUTYauUusaM, oLeHMBaTb NPUOBPETEHHBIN ONbIT;

OCYLLECTBNATb LieneHanpaBfeHHbIN MOUCK NepeHoca CpeacTB n cnocobos
OEeNCTBUA B NPOhecCcuoHansHyo cpeay;



YMETb MEPEHOCUTb 3HaHMUS B MO3HaBATENbHYK W MNpakTU4eckyto obnacTtu
XN3HeLeAaATeNbHOCTY;

YMETb MHTErpupoBaTb 3HAHMS U3 pasHbIX 0briacTen 3HaHUN;

BblABUraTb HOBblEe MAewn, npegnaraTb OpUrMHasnbHble NOAX0Abl U PeLLEHNS,
cTaBuTb Npobnembl 1 3agayum, AonyckaroLwme anbTepHaTUBHbIE PELLEHNS.

3) paboTa ¢ uHcpopmaumen:

OPUEHTUPOBATLCS B  Pas3fUYHbIX WUCTOYHMKAxX MHpopmauum (TekcTe
y4yebHoro nocobusi, Hay4yHoO-NOMNyNApPHON nuTepaType, BUONOrNMYEeCcKUxX CroBapsix
N cnpaBOYHMKAX, KOMMbIOTEPHbIX Ba3ax AaHHbIX, B IHTepHeTe), aHann3anpoBaTtb
MHOPMALMIO  PasnNUYHbIX BUMAOB M OPM NPeaCTaBNEHUs, KPUTUYECKM
oLeHnBaTb €€ 4OCTOBEPHOCTb U HEMPOTUBOPEUNBOCTD;

dopmynupoBaTb 3anpochkl U NPUMEHSATb pPasfidHble MeTOAbl NPU MOUCKE U
otbope bGuonorndyeckon nHpopmMaunmn, Heobxoammon Ons BbIMNONHEHUsS Y4eOHbIX
3agav;

npuobpeTaTb OMbIT MCMONb30BaHMS MHEPOPMALNOHHO-KOMMYHUKATUBHbIX
TEXHOSIOMNA,  COBEPLUEHCTBOBATb  KYSIbTYpy  akTUBHOIMO  UCMOSIb30BaHUS
pasnnyHbIX NOUCKOBbIX CUCTEM;

CaMOCTOATENbHO  BblGUpaTb onTMManbHyto GOpMy NpeacTaBreHUus
Buonornyeckon nHopmaunmn (cxemsol, rpacukn, gnarpammbl, Tabnuubl, PUCYHKN
n apyroe);

MCnonb3oBaTb HayyHbIM A3bIK B KayecTBe cpeactBa npu pabote c
BGuonornyeckon uMHGOpPMaUMEN: NPUMEHATb XUMWUYECKMe, usmnyeckme U
MaTtemaTuyecKkne 3Hakm n cuMBOnbI, hopmyrnbl, abbpeBunaTtypy, HOMEHKNATypy,
ucnonb3oBatb U npeobpasoBbiBaTb  3HAKOBO-CMMBOSIMYECKME  CpefacTBa
HarnsaHoCTY;

BNnageTb  HaBblkaMuM  pacrno3HaBaHUs M 3aWuTbl  MHGOPMaUUMK,
MHdOpMaLMOHHOM 6e30NacHOCTU NINYHOCTH.

OBnageHue yHuBepcanbHbIMM KOMMYHUKaTUBHbIMU AeNCTBUAMM:

1) oGweHue:

OCYLLeCTBMATbL KOMMYHMKaUUM BO BCEX cdepax >KU3HWU, aKTUBHO
yyactBoBaTb B Auarnore Wnu OUCKycCuMM MO CyLLecTBy 0OOCYyXOgaemon TeMbl
(yMeHne 3agaBaTb  BOMPOCHI, BbICKa3blBaTb CYXAEHUSI  OTHOCUTENbHO
BbIMONHEHMS NpeanaraeMon 3ajadu, yuuTbliBaTb MHTEPECHl U COrMacoBaHHOCTb
no3numMn opyrmx y4acTHUKOB Ananora unm gUCKyccum);

pacno3HaBaTb HeBepbanbHble cpefcTBa 0OLEeHMsl, NMOHUMAaTb 3Ha4vyeHue
coumanbHbIX 3HaKOB, NPEANnOCbIIOK BO3HUKHOBEHUS KOHQMWMKTHBIX CUTYyaLURn,
yMeTb CMsir4aTb KOHQMUKTLI U BECTU NEPEroBopbl;

BNageTb pasnuyHbiMn crnocobammn obLLeHNa 1 B3anMO4ENCTBUSA, MOHMMATb
HamMepeHus Opyrux nwgen, nposiBfsTb  YBaXWUTENbHOE  OTHOLWEHWe K
cobeceqHUKY N B KOppeKTHOM bopme hopMynMpoBaTh CBOU BO3PaXKEHUS;

Pa3BEPHYTO M NOMMYHO M3NaraTb CBOK TOYKY 3PEHMSI C MCMOSIb30BaHUEM
A3bIKOBbIX CPEACTB.

2) coBMeCTHasl AeATeNIbHOCTb:

NOHUMAaTb N UCMOMb30BaTh NPenMyLLecTBa KOMaHAHON U MHAUBUAYAITbHOM
paboTbl nNpu  peweHun  Buonormdeckon  npobrnembl, 0OOCHOBLIBATL
Heob6XOANMOCTb MPUMEHEHNSA TPYNNOBbIX POPM B3aMMOOENCTBUS NMPU peLleHnm
y4yebHoW 3agayu;



BblOMpaTh TeMaTuKy M MeTOAbl COBMECTHbIX OEWCTBUA C YYETOM O6LMX
MHTEPECOB N BO3MOXXHOCTEWN KaXXJ0oro YrieHa KONneKkTnea;

NpUHUMaTbL  LEenn COBMECTHOM  [OeATeNlbHOCTM, OpraHu3oBbiBaTb U
KOOpAMHUPOBATb OEUCTBUA MO €€ OOCTUMXKEHWUIO: COCTaBNATb MifiaH OEUCTBUN,
pacnpefendartb poniM C y4ETOM MHEHMM Yy4yacTHMKOB, ObCyXaaTb pe3ynbrathbl
COBMECTHOWN paboThl;

oLeHMBaTb KayeCTBO CBOEro BKMNaja W Kaxdoro y4vyaCcTHWKa KomMaHabl B
o0 pesynbTaTt No paspaboTaHHbIM KPUTEPUSIM;

npegnaraTb HOBble MPOEKTbl, OUEeHMBaTb WMOEN C MO3WLUU HOBU3HDI,
OPUIrMHAaNbHOCTU, MPAKTUYECKON 3HAYNMOCTMU;

OCYLLECTBMATbL MO3UTUBHOE CTpaTernvyeckoe noBedeHne B pPasfnyHbIX
cuUTyauusix, NposiBNATbL TBOPYECTBO M BoOOOpaxeHne, 6biTb MHULMATUBHBIM.

OBnapgeHue yHuBepcasnbHbIMU PerynAaTUBHbIMU A€ACTBUSAMMU:

1) camoopraHusauus:

ncrnonb3oBaTb OMoONorMyeckne 3HaHUSa ONA BbIABEHUA npobnem u wmx
peLleHns B XXN3HEHHbIX N y4eOHbIX CUTYyaUUSX;

BblOMpaTb Ha OCHOBE OWMOMOrMYeckux 3HaHUW LeneBble U CMbICIOBbIE
YCTAHOBKM B CBOWMX OEWCTBMSX M MOCTYMKax Mo OTHOLUEHWUIO K XXMBOW Npupoae,
CBOEMY 30POBbI0 U 300POBbLH OKPYXKaIOLLNX;

CaMOCTOSATENIbHO  OCYLLECTBNATbL  MO3HaBaTenbHYI  AeATerIbHOCTb,
BbIABNATL MNpobnembl, CTaBuTb W opmynupoBaTb COBCTBEHHble 3aJadn B
obpasoBaTenbHON AeATENBHOCTU U XXU3HEHHbBIX CUTYaUNSX;

CaMOCTOSAAITENIbHO COCTaBNATb MNfiaH peleHns npobnemMbl C  YY4ETOM
NMEIOLLMXCS pecypcoB, COBCTBEHHbIX BO3MOXHOCTEN U NPeanoYTEHNN;

[aBaTb OLEHKY HOBbIM CUTYyaLUsIM;

pacLMpAaTb pamMku y4ebHoro npegmMmeTta Ha OCHOBE JIMYHbIX NPeanoYTEHUN;

aenartb OCO3HaHHbIN BbI6Op, aprymeHTMpoBaTtb ero, bpaTtb
OTBETCTBEHHOCTb 3a peLUeHuE;

oLeHnBaTb NPUOBPETEHHBIN ONbIT;

crnocobcTBoBaTb (POPMUPOBAHUID N MNPOSBIEHUIO LUMPOKOW 3pyauunmn B
pasHblXx 06nacTaXx 3HaHWW, MOCTOSIHHO MOBbIWATL CBOW O6GpasoBaTENbHLIN U
KYNbTYPHbIN YPOBEHb.

2) CAMOKOHTpPOJb:

AaBaTb OLEHKY HOBbIM CUTyaLMUsIM, BHOCUTb KOPPEKTUBLI B OEATENbHOCTb,
oLeHnBaTb COOTBETCTBUE Pe3ynbTaToB Lenswm;

BNnageTb HaBblkaMW MNoO3HaBaTeNbHOW pednekcun Kak  OCO3HaHUS
COBepLUaeMbIX OEACTBUM W MbICAUTENbHbBIX MPOLIECCOB, WX pe3ynbTaToB WU
OCHOBaHMWI1, NCNOMb30BaTh MNPUEMBbI pedriekcun Ans OUeHKUM cuTyaumn, Bbibopa
BEPHOro peLUeHns;

YyMETb OLEHMBATb PUCKM U CBOEBPEMEHHO MPUMHUMATb PeLleHus No KX
CHWKEHMIO;

NPUHUMaTb MOTUBbI M aprymMeHTbl OpPYyrux nNpu aHanumse pesynbTaTtoB
AeATeNbHOCTY;

3) npuHATHE cebs n Apyrux:

npyHUMaTbL cebsl, NOHMMasa CBOM HEQOCTATKM U AOCTOMHCTBA;

NPUHMMaTb MOTUBbI M aprymMeHTbl ApPYyrux nNpu aHanmse pesynbTaToB
OEeATEeNnbHOCTY;



NpusHaBaTh CBOE NpaBo M NpaBo APYr1xX Ha OLLIMBKMK;
pa3BMBaTb CMNOCOGHOCTb NOHMMAaTb MUP C NO3ULIMK APYroro Yenoseka.
NMPEOMETHbBIE PE3YJIbTATDI

MpeameTHble pesynbTaTbl OCBOEHUS coAep)aHus y4yebHoro npegmeta
«buonorna» Ha yrnybnéHHOM YypoBHE OpWMEHTUPOBaHbl Ha obecneyeHue
npoduneHoro  obydyeHna  obydawowmxca  6uonormn.  OHM  BKIIOYALOT:
cneundmnyeckme ans dMonormm HayyHble 3HaHUSA, YMEHUA 1 cnocobbl 4eNCTBUIA
MO OCBOEHMIO, UHTepNpeTaLmm n NpeodbpasoBaHUO 3HAHUI, BUAbI eATENBbHOCTH
MO MOMYYEHUIO HOBbIX 3HAaHWUM N UX MPUMEHEHWNIO B Pa3fiMyHbIX Y4eOHbIX, a Takxke
B pearnbHbIX XWU3HEHHbIX cuTyauusax. NpeameTHble pesynbTaTbl NpeacTasnieHbl
Mo rogam M3y4eHus.

[MpeoMeTHble pe3ynbTaTbhl 0CBOEHUS ydebHoro npeameta «buonorua» B 10
KJlacce JOMMKHbl OTpaXaTb:

CchOpPMUPOBAHHOCTb 3HAHWA O MecTe KU ponn 6Guonormm B cuUcTeMe
€CTEeCTBEHHbIX HayK, B (OPMUPOBaHUMN €CTECTBEHHO-HAY4YHOW KapTUHbI MUpa, B
MO3HAHUN  3aKOHOB MpUMpPOAbl UM peweHun npobnem  pauMoHanbHOro
NpUpPOaoNOSib30BaHNS, O BKNage POCCUNCKUX N 3apyBexHbIX Y4EHbIX B pa3BuTue
ounonoruu;

BNageHne cuctemon OMONOrm4yecknx 3HaHWW, KOTOpasl BKIKOYaeT:
ocHoBornonarawwme 6uonornyeckne TepMuUHbl U MOHATUSA (KM3Hb, KNeTKa,
opraHuam, metabonuam, romeocTas, camoperynsuusi, camoBOCMNpPOM3BELEHME,
HacneaCTBEHHOCTb, M3MEHYMBOCTL, POCT U pa3BuTmne), Buonormyeckme Teopum
(knetouHasa Teopus T. LWeBaHnHa, M. LUnengeHa, P. BupxoBa, XpomocomMHas
Teopusa HacneactBeHHocTn T. MopraHa), yyenus (H. . BaBunoBa — o0 LEeHTpax
MHOroobpasvsi U1 MNPOUCXOXOEHUS  KyNbTYPHbIX  PacTEHW),  3aKOHbI
(eanHoobpa3ns NOTOMKOB NEPBOro MOKOMEHUS, paclUenfeHnsl, YUNCTOTbl ramer,
He3aBMCUMOro HacnegosaHua [. MeHgens, roMonorMdyecknx psgos B
HacnegcTBeHHOU M3MEHYMBOCTM H. n. BaBsunoga), NPUHUMNLI
(koMMnemMeHTapHOCTH);

BNageHne OCHOBHbIMW METOAaMW Hay4yHOro MO3HaHUS, MUCMNOMb3yeMblX B
BMONorMyecknx unccnegoBaHUAX >KUBbIX OOBLEKTOB (onucaHue, u3mMepeHue,
HabngeHNe, 9KCNEPUMEHT);

YMEeHUNe BblOensiTb CYLECTBEHHbIE NPU3HAKN: BUPYCOB, KNETOK MPOKapMOT U
9yKapuoT, OOHOKMNETOYHbIX W MHOFOKNETOYHbIX OpraHMsmMoB, B TOM 4uUcne
GakTepun, rpmboB, pPacTEHWU, XMBOTHbIX M YeroBeka, CTPOEHUSI OpraHoB W
CUCTEM OpraHosB pacTeHun, XMBOTHBbIX, Yyenoseka, npoueccoB
XN3HEOEeATENbHOCTM, MPOTEKalLWMX B OpraHM3Max pacTeHUW, XMBOTHbIX W
yenoseka, ©Owuonorndecknx npoueccoB: oOMeHa BewecTB (MeTabonusm),
npeBpaLleHnst 3Heprum, GpOoXeHUs, aBTOTPOMHOrO M reTepoTpPodHOro TUMOB
nuTaHnsa, ¢OTOCMHTE3a W XEeMOCWUHTEe3a, MWUTO3a, MeKno3a, raMeToreHesa,
ambpuoreHesa, NOCTaMBPMOHANBHOro pasBuUTUS, pa3MHOXEHWS,
NHOVBUOYANbHOrO pasBUTUS OpraHnamMa (OHToreHesa), B3aMMOAEWCTBUS FEHOB,
reteposnca, UCKyCCTBEHHOro otbopa;

yMEeHWe yCTaHaBnMBaTb B3aMMOCBS3M MeXOy OpraHouMaamu KneTknm u ux
dYHKUMAMU, CTPOEHMEM KIEeTOK pasHbIX TKaHEW U UX QYHKUMSMU, Mexay
opraHaMmy M cUCTEMaMn OpraHoB Y pPacTEeHW, XMBOTHbIX U 4YerioBeka U UX



dyHKUMAMN, MexXOy CUCTEMaMW OpPraHoB M UX (PYHKUMAMMU, Mexay IdTanamu
obmeHa BewecTB, 3TanamMu KMNETOYHOrO0 LMKNa W XKU3HEHHbIX LMKIIOB
OpraHM3MoB, 3Tanamum 3MOPUOHANbHOrO Pas’BUTUS, FTEHOTUNOM M PEHOTUMNOM,
deHOTUNoOM 1 hakTopamn cpeabl 0OUTaHUS;

YMEHUe BbISIBASATb OTNIMYUTESNbHbIE MPU3HAKM XMBbIX CUCTEM, B TOM YuUChe
pacCTEHUN, XNBOTHbIX N YENOBEKA;

yMEHue u1Cnonb3oBaTb COOTBETCTBYIOLWIMNE aprymeHTbl, 6Guonornyeckyto
TEPMUHOMOMMIO U CUMBOJSIMKY NS JOKa3aTeNnbCTBa POLCTBa OPraHM3MoB PasHbIX
CUCTEMATMYECKUX FPynm;

yMeHue pewartb 6GuonornyeckMe  3agjayu, BbISBATb  MPUYUHHO-
CrneACTBEHHble CBA3WM Mexay uccrnegyembiMyv Buonornyeckummn npoueccamm u
SABNEeHUAMW, fJenatb BbIBOAbl W MNPOrHO3bl Ha OCHOBAHUW  MNOJSTyYEHHbIX
pe3ynbTaTos;

YMEHME BbINOSMHATL NnabopaTopHble M NpakTudeckne paboTbl, cobnogaTb
npaswuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYyLOBaAHNEM;

yMEeHue BblaBuratb rUNoTesbl, MNPOBEPATb WX 3KCNEepUMeEHTanbHbIMU
cpeactsamu, OpPMynupysa Lefb UCCredoBaHus, aHanuM3MpoBaTb MOSyYeHHble
pe3ynbTaTbl U AenaTtb BbIBOAbI;

yMeHue ydyacTBoBaTb B y4ebHO-uccnegoBatensckon pabote no 6uonoruum,
3KOMoOrmm N mMeguunHe, NPOBOAMMON Ha Gase LKOMbHbIX HayYHbIX O6OLIECTB, U
nybnuyHo  npeacTtaBnATb  MNOSiyYEHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(pepeHumsX;

YMEHME OLEeHUBaTb 3TUYECKME acnekTbl COBPEMEHHbIX UCCrneaoBaHUi B
obnactm  6uonormm M MeauMUMHbl  (KNOHMpPOBaHWE,  UCKYCCTBEHHOE
ONSIOAO0TBOPEHME, HaNpaBieHHOe N3MEHEHME reHOMa U co3aHue TpPaHCreHHbIX
OpraHn3moB);

yMEHME OCYLLECTBMATb OCO3HaHHLIN Bbl6oOp ByayLien npodeccrnoHansHoOm
AeaTenbHOCTN B obnactu 6uonornm, meguumHbl, GUOTEXHONOrMK, BETEPUHAPUN,
CEenNbCKOro X03sMCcTBa, NULLLEBOWN MPOMbILLIIEHHOCTU, YrNybnaTb No3HaBaTENbHbLIN
WHTepeC, HanpaBIieHHbIN Ha OCO3HAHHbLIN BbIGOP COOTBETCTBYOLEN Npodeccum
N npogosmkeHne OBuonornyeckoro obpasoBaHMs B OpraHM3auusix cpegHero
npoeccrMoHansHOro 1 BbicLero obpasoBaHus.

MpeameTHble pe3ynbTaTbl OCBOEHUS yyebHoro npegmeta «buonormns» B 11
Ksl1acce JOMKHbl OTpaXaThb:

C(hOpMMPOBAHHOCTb 3HAHUM O MecTe W ponu OBuonorMm B CUCTEME
€CTECTBEHHbIX HayK, B (popMMpOBaHMM COBPEMEHHON €CTEeCTBEHHO-HAy4YHOW
KapTMHbl MUpa, B MO3HAHUM 3aKOHOB MPUPOAbl M PELUEHUN IKONMOrMYeCcKnx
npobnem 4enoBeyecTBa, a Takke B peLIEHUNM BOMPOCOB paLMOHANbHOIO
NpUPOAONOSIb30BaHUSA, U B (POPMNPOBAHUM LLEHHOCTHOIO OTHOLLEHUS K Npupoae,
obuiecTBy, YenoBeky, O BKNage POCCUNCKNX U 3apyBeXHbIX YYEHbLIX-OMOMOroB B
pa3suTne brnonoruu;

yMeHue BnageTb cucteMon OmMonormdeckux 3HaHWW, KoTopas BKOYaeT
onpegeneHna 1 MNOHMMaHWEe CYLLHOCTM OCHOBOMOarawwmx 0Omnonornyeckmnx
TEPMUHOB U MOHATUMI (BUA, aKocuctema, buocdepa), bruonorndeckne teopun
(aBosnoymnoHHas Teopus Y. [lapeBuHa, cuHTETUYECKas TEOPUS 3BOMOLMK), YHEHNUA
(A. H. CeBepuoBa — 0 nNyTax 1 HanpasneHuax aposiounn, B.N. BepHaackoro — o
Buocoepe), 3akoHbl (reHeTudeckoro pasHoBecuda [k. Xapau n B. BanHbepra,



3apogpbiweBoro cxoactea K. M. bapa), npaBuna (mMuHumyma HO. Jlnbuxa,
9KONOrMyeckon nupamuabl dHeprum), runotesbl (rmnoteda «mupa PHK» VY.
'Mn6epTa);

yMeHne  BnageTb  OCHOBHbIMW  MeTogaMW  HayyYHOro  MO3HaHWus,
MCNomnb3yemMbiMn B OUOMOrMYECKUX WUCCNEeLOBaHUAX >KUBbIX OOBLEKTOB MU
9KOCUCTEM (OnucaHue, uamepeHue, HabnwgeHue, 3KCNepuMeHT), crnocobamm
BbISIBIIEHUS U OLLEHKM aHTPOMNOreHHbIX U3MEHEHWUI B NPUPOAE;

yMEHMe BblOENATb CyLIeCTBEHHbIE€ MpPU3HaKK: BUAOB, OMOreoLeHo30B,
aKkocuctem u Buocepbl, cTabmnuanpyrowlero, OBMXYLIETNO M pa3pbiBatoLLErO
€CTEeCTBEHHOro oTbopa, annonaTtpu4eckoro n cMMnaTpU4eCcKoro
BMOOOOpa3oBaHNSA, BIUSHUS  OBWXKYLIMX CUIT  9BOMOUUM  HA reHodoH4
nonynaumm, NpMcnocobneHHOCTN OpraHM3MoB K cpefe obutaHus, YepeaoBaHus
HanpaBfeHWn 3BOMIOLMM, KPYroBOpoTa BeELLECTB M MNOTOKa 3Heprun B
aKocuctemax;

yMEHWe ycTaHaBnvMBaTb B3aMMOCBSA3N MeXOy MnpoLeccaMmn 3BOSOLMM,
OBVXYLMMW CUMaMKU aHTpOMNoreHe3a, KOMMOHEHTaMU PasfinyHbIX 3KOCUCTEM W
NPUCNOcoBNeHNAMM K HUM OpPraHn3MoB;

yMEHue  BbIgBNATb  OTAWYMTEMbHbIE  MPU3HAKM  XMBbLIX  CUCTEM,
NpMcnocobneHHOCTb BMAOB K cpede obutaHusa, abMoTUYEeCKUX U BUOTMYECKUX
KOMMOHEHTOB  3KOCUCTEM, B3aMMOCBSA3EM OpraHMamMoB B coobliecTsax,
AHTPOMNOreHHbIX NU3MEHEHMWI B 3KOCUCTEMAX CBOEN MECTHOCTU;

YMEHMEe MnCMNoNb30BaTb COOTBETCTBYIOLWINE aprymMeHTbl, Guonormyeckyto
TEPMUHOMNOMNIO N CUMBOJIMKY ANl fOKa3aTenbCTBa poAcTBa OPraHM3MOB pasHbIX
CUCTEMATMYECKUX TPYMmn, B3aMMOCBSA3W OpraHM3mMoB W cpedbl 00uTaHus,
eQMHCTBa 4erioBeYeCkMx pac, HeobXOAMMOCTU COXpaHeHua MHoroobpasus
BMOOB N 3KOCUCTEM KakK YCNOBWUA COCYLLLECTBOBAHUA NPUPObl U YENOBEYECTBA;

yMeHne pewatb OGuonornyeckMe  3agayu, BbISBASATb  NPUYMHHO-
CrneACTBEHHble CBSA3WM Mexay uccrnegyembiMyv Buonornyeckummn npoueccamm u
ABNEeHUAMW, [Jenatb BbIBOAbI W MNPOrHO3bl HA OCHOBAHUW  MOSYyYEHHbIX
pe3ynbTaTos;

YMEHME BbINOMHATL NnabopaTopHble M NpakTudeckne paboTbl, cobnogaTb
npasuna npu padbote ¢ y4ebHbIM 1 NnabopaTopHbiM 060pYyAOBaAHUEM;

yMEHue BblaABUratb rUNoTesbl, MNPOBEPATb WX 3KCNEepUMeEHTasnbHbIMU
cpeactBamu, OpMynupysa Lenb WUCCReaoBaHusl, aHanM3MpoBaTb MOSyYeHHble
pe3ynbTaTbl U AenaTtb BbIBOAbI;

yMeHue y4acTBoBaTb B y4yebHo-uccnegosatensckon pabore no duonorum,
3KOMormm N meguumHe, NPOBOAMMON Ha Gase LWKOMbHbIX HaydHbIX O6LIECTB, U
nybnuyHo  npeacTtaBnATb  MNOSyYeHHble  pe3ynbTaTbl  Ha  YYEHUYEeCKUX
KOH(pepeHumsX;

YMEHMe OLeHMBaTb TUNoTe3bl U TEOPUN O TMPOUCXOXKOEHUM KU3HW,
yenoBeka M 4YenoBe4vyeckMx pac, O MpuyMHax, MocneacTBnax W cnocobax
npenoTBpaLleHns rnobanbHbIX U3MeHeHNn B Buocgepe;

YMEHME OCYLLECTBMATb OCO3HaHHLINM Bblbop ByayLien npodeccruoHanbHON
OeaTenbHoCTM B obnactu  ©6uonorun, 3KONormm,  NpUpoLOornonb30BaHUs,
MeauUMHbI, BUOTEXHOMNOMMN, NCUXONOrNKN, BETEPUHAPUKN, CENbCKOrO XO3ANCTBA,
MALLEBOM  MPOMBILWSIEHHOCTH,  yrnybnaTb  NO3HaBaTemnbHbIN  MHTEpeC,
HanpaBfeHHbIh Ha OCO3HaHHbIN BbIOOP COOTBETCTBYHOLWEN Mpodeccun u



npogosmkeHne ©Ouonornyeckoro o06pa3oBaHMst B OpraHM3aumsax cpenHero
npodeccrnoHanbHOro 1 BbiCcLLEro obpasoBaHumS.



TEMATUYECKOE NMNMAHUPOBAHUE
10 KITACC

KonuyecTBO 4acoB

ANEeKTPOHHbIE

HanmeHoBaHue pa3agenoB U Tem uudpoBble
Ne n/n nporpaMmmsbl P Bcero Egg;‘::rb“ble I;:g::::qecme E)qua):?oaaTeLbele
pecypchbl
1 Bbuonorusa kak Hayka 1
2 KnBble cuctemMmbl U UX U3ydeHne 2
3 buonorua kneTtku 2 1 0.5
4 XnmMmnyeckasa opraHn3aumns KneTku 10 1
5 CTpoeHune n PyHKUMN KNETKK 8 2
6 O6MmeH BeLlecTB 1 npeBpalleHne 9 1 1
3HEpPruu B KneTke
Hacnep,CTBeHl-!_aﬂ NHpopmauma n 9 05
peanun3auns e€ B KreTke
8 YKN3HEHHbIN UNKN KIEeTKN 6 1
9 CTpoeHure n pyHKUMnN opraHM3moB 17 15
10 PasmHoOXeHne n passutme 3 15
OpraHu3moB
eHeTnKa — Hayka o
11 HacneagcTBEHHOCTU U UBMEHYMBOCTU 2 0.5
OpraHnM3moB
12 3aKOHOMEpPHOCTH 10 1
HacneaCcTBEHHOCTU
13 3aKOHOMEPHOCTN N3MEHYMBOCTU 6 1
14 'eHeTuKa YernoBeka 3 0.5
15 Cenekumsa opraHnaMmoB 4 1
16 BuotexHonorna n cMHTeTM4Yeckas 4 1




ovonorusa

17 PesepBHoe Bpems

OBLLEE KOJIMYECTBO YACOB MO
NPOIrPAMME

102

13




11 KINNACC

KonunyectBO 4yacoB ANEeKTPOHHbIE
HanmeHoBaHue pa3agenoB U Tem ndposBble
Ne n/n R ——— pasa Beero KoHTponbHble [lpakTnyeckue S)L‘Gp(fa):foea're;bnble
paboTbl paboThbl pecypehl
3apoxaeHue n passutune
1 9BOSTIOLMOHHbIX NpeacTaBlieHnn B 4 1
Buonornu
2 MwukpoaBoniounsa 1 eé pesynbtaThl 14 2
3 Makpo3aBoniounsa 1 eé pesynbtaThbl 6
4 [MpoucxoxxgeHne n pasBuUTrE XXU3HU 15 15
Ha 3emne
5 [MpoucxoxaeHne vyenoBeka — 10 1
aHTPOMOreHes
JKosormss — Hayka o
6 B3aMMOOTHOLLUEHUAX OPraHM3MOB U 3 05
HagOpraHN3MEHHbIX CUCTEM C
OKpyXaroLen cpeaon
7 OpraHuambl n cpega obutaHus 9 15
8 JKosiorms BUA0B U nonynsaumm 9 0.5
Konorus TB.
9 gkgggrmqecci?/lzuéizmmu 12 0.5
10 Buocdepa — rnobanbHas 6
aKocuctema
11 Uenosek 1 okpyxarowias cpega 6
12 PesepBHoe Bpems 8 1
OBLWEE KOJIMYECTBO HACOB 10 102 5 75
NMPOrPAMME







NOYPOYHOE NNAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

buonorus kak komnnekcHas
HayKa U KakK 4acCTb
coBpeMeHHOoro obLecTBa

KonuyecTBO 4acoB

KoHTpornbHble

Bcero
paboTbl

MNMpakTnyeckne
paboTbl

OdaTta
M3y4vyeHus

ANEeKTPOHHbIE

undpoBble
obpasoBartenbHble

pecypchil

YXXuBble cuctemMbl N nUx
cBOMCTBA

YpoBHeBasi opraHu3aums
XMBbIX CUCTEM

NcTopusa oTKpbITMS 1
N3yYeHUs KNeTKN.
KneToyHasa Teopus.
KoHTponbHas pabtota Ne1
«CTtapToBas gnarHocTuka
3a Kypc 9 knacca»

MeToabl MONEKynsapHOn u
KneTo4Houn Guonorunu.
MpakTnyeckasn paboTa
«N3yyeHne metonoB
KneTo4yHon dnonorum
(xpomaTorpadus,
anekTpodopes,
AndpepeHymansHoe
LeHTpudyrmpoBsaHue,
MUP)»

0.5

XUMUYECKUIN COCTaB KIEeTKMU




10

11

12

MwHepanbHble BellecTBa
KNeTKkn, nx bmonornyeckas
porb

OpraHunyeckue BellecTsa
KNneTkn — 6enku.
JTabopaTtopHasa paboTta
«OBHapyxeHune 6enkos c
MOMOLLbKO KaYE€CTBEHHbIX
peakunmn»

CsowcTBa, knaccudukaums
N PyHKUMN Benkos

OpraHu4yeckue BeLLecTBa
KNeTkn — yrnesogbl

OpraHun4yeckue BeLlecTBa
KNeTkn — nunuapl

HyknenHoBble KNCMOTbI.
OHK n PHK. JTabopaTopHas
paboTta «/ccnegosaHune
HYKIENHOBbLIX KUCIOT,
BblAEMNEHHbIX U3 KIEeTOK
pa3fiMYHbIX OPraHM3MOB»

0.5

0.5

13

14

CtpoeHue n dpyHkumn ATO.
Opyrve
HyKneo3ngTpugocdaTthbl
(HT®)

CekBeHnpoBaHune [HK.
MeToabl reHOMUKH,
TPaAHCKPUNTOMMUKN,
NPOTEOMUKN

15

MeToabl CTPYKTYpPHON




ovonorum

16

Twvnbl KNETOK.
lNMpokapmnoTrnyeckas KneTtka

17

18

19

20

21
22

CTpoeHune aykapmoTU4eCcKou
kneTku. MNpakTnyeckas
paboTa «/13y4eHne cBONCTB
KNeTo4YHOW MeMbpaHbi»

[MoBepXHOCTHLIM annapaTt
KNeTKM

OpHomembpaHHble
opraHougbl KreTKu.
MpakTnyeckas paboTa
«N3yyeHune aBmxeHunsa
LuuTOonnasmbl B
pacCTUTENbHbIX KIeTKax»

MonyaBTOHOMHbIE
opraHougbl KNneTKu:
MUTOXOHAPWUK, NNacTUabI.
JTabopaTtopHasa paboTa
«ccnepoBaHue
nnasmonusa u
aenriasmonusa B
pacTUTESNbHbIX KIeTKax»

HemembpaHHble opraHovabl
KNeTKM

CTpoeHue n pyHkumnn agpa

0.5

0.5

0.5

23

CpaBHuTenbHas
XapaKkTepucTuka KneTok
aykapuoT. JlabopaTopHas
paboTta «/13yyeHune

0.5




CTPOEHUS KNEeToK
pPa3nnYHbIX OPraHM3MOB»

24

Accummnaumsa mn
anceummnnauna — oee
CTOPOHbI MeTabonuama.
Twnbl obMeHa BeLLecTB.
JTabopaTopHas paboTa
«MN3yyeHmne kaTanntnyeckon
aKTUBHOCTU pepMeHTOB (Ha
npymepe ammnasbl Unu
KaTtanasbl)»

25

depMeHTaTUBHbIN XapaKkTep
peakunin KneToyHoro
meTabonuama.
JTabopaTopHas paboTa
«M3yyeHune
depMeHTaTUBHOIO
pacLienneHmns nepokcuaa
BOAOPOAA B pacTUTESbHbIX
N XXUBOTHbIX KNeTKax»

0.5

26

Benkn-aktuBaTopbl U Genku-
NHrMGUTOPLI. KOHTpOnbHas
pabota Ne2 «CTtpoeHue
KNeTKn»

27

ABTOTPOHLIN TN OOMeHa
BELLeCTB

28

29

doTOoCUHTES

XeMOCUHTES.
JTabopaTtopHasa paboTta
«CpaBHeHue npoLeccos
doTOCUHTE3a U

0.5




XeMoCcunHTe3sa»

30

AHa3poBHbIE OpPraHn3Mbl.
Buabl 6poxeHus.
JTabopaTopHas paboTa
«CpaBHeHue npoueccoB
OpOXEeHUs 1 AbIXaHUA»

31

A3pOobHbIE OpraHn3Mmbl.
OTanbl 3HePreTU4eCcKoro
obmeHa

32

33

34
35

36

37

38

OHeprus membpaHHOro
rpagueHTa NPoOTOHOB.
CuHTes ATO®: paboTa
NpoTOHHON AT®-CcnHTa3bI

Peakuuu matpuyHoro
cvHTE3a

TpaHckpunuma —
MaTpUyHbIM cuHTe3 PHK
TpaHcnauma n eé atansbl

KO,D,I/IpOBaHI/Ie adMWUHOKUCIIOT.

Ponb pnéocom B
ouocunHTese benka

OpraHusauus reHoma y
NPOKapUOT 1 3yKapmnoT
MornekynspHble MexaHU3Mbl
3KCNPEeCcCcun reHoB y
aykapuoT

39

Bupycbl — HekneTouHble
dopMbI XKU3HW U
obnuratHble napasuThbl.
[MpakTnyeckasn paboTa

0.5




«Co3gaHne mogenu
BUpyca»

40

41
42

BupycHble 3aboneBaHus
YyenoBeKa, XXMBOTHbIX,
pacTeHnn
HaHoTexHonorun B
owornorun n meguumHe

YKN3HEHHbIV UMK KIEeTKN

43

MaTpuyHbIn cnHTe3 AHK

44

45

XpOMOCOMBbI.
JTabopaTopHas paboTa
«M3yyeHne xpomocom Ha
rOTOBbIX MUKpONpenapaTax»

[leneHne KneTkm — mMuTo3

0.5

46

a7

48

49

Twvnbl kneTok. KapnokuHes un
UnTOKMHE3. JlTabopaTopHas
paboTta «HabnogeHne
MUTO3a B KrneTKax KOH4YMKa
KOpeLLKa nyka (Ha rotoBbIX
MUKponpenapaTax)»
Perynaumsi XXM3HeHHOro
LMKI1a KNeTokK

OpraHu3m Kak egmHoe
yeroe

TkaHn pacTeHun.
JTabopaTtopHasa paboTa
«M3yyeHune TkaHewn
pacTeHnmn»

0.5

0.5

50

TKaHW XXUBOTHBIX U
yenoseka. JlabopaTopHas

0.5




paboTta «/3yyeHune TkaHewn
KUBOTHbIX»

OpraHbl. Cuctemsl opraHoB.
JTabopaTopHas paboTa

51 0.5
«MN3yyeHune opraHoB
LiIBETKOBOIO pacTeHUsI»

52 Onopa Tena opraHM3mMoB

53 [1BU>XXeHne opraHn3mos

54 [MnTaHne opraHn3moB
lMnTaHne NO3BOHOYHbIX

55 XWBOTHBIX.
MuweBapuTenbHas
cucTema yernoseka

56 [blxaHne opraHn3moB

57 [bixaHne N03BOHOYHbIX
XWBOTHbIX N YenoBeka

53 TpaHcnopT BewecTB y
OopraHn3moB
KpoBeHocHas cuctema

59 MO3BOHOYHbIX XXNBOTHbIX U
YyerioBeka

60 BblgeneHune y opraHMsmoB

61 3awuTa y opraHM3moB

62 MmmyHHas cuctema
Yyenoseka

63 PasgpaxumocTts n
perynayus y opraHM3moB

64 'ymoparnbeHas perynauus u

OHOOKPUHHAaA cuctema




XMUBOTHbIX N YelnoBeKa

65

PopMbl pasMHOXEHUSA
OpraHn3moB

66
67

68

MonoBoe pasmMHOXeHne
Menos

MameToreHes. ObpasoBaHune
N pa3BuTME MOSIOBLIX
KneTok. JlabopaTtopHas
pabota «M3y4eHne
CTPOEHMSI NONOBbIX KNETOK
Ha roToBbIX
MUKponpenapaTax»

0.5

69

NHouBmayanbHoe pa3BuTue
OpraHM3mMOB — OHTOreHe3

70

3aknagka opraHoB U TKaHeMu
N3 3apoablLLEBbIX FINCTKOB

71

12

73

PocT n pasBuTtme XMUBOTHbIX.
JTabopaTopHas paboTa
«BbisiBNeHne npusHakos
cxoAcTBa 3apobiien
NMO3BOHOYHbIX XXNBOTHbIX»

PasmHoxeHne n passutme
pacTteHun. JllabopatopHas
pabota «CTpoeHne opraHoB
pPa3MHOXEHUS BbICLLNX
pacTeHnn»

NcTopusa ctaHoBNEHNA U
pa3BUTUSA FTEHETUKN Kak
HayKu

0.5

0.5

74

OCHOBHbIE NOHATUSA U

0.5




CUMBOSbI FEHETUKMN.
JTabopaTopHas paboTa
«[po3ochuna kak 06beKT
reHeTU4YEeCKMxX
nccnegoBaHNn

75

3aKOHOMEpPHOCTH
HacregoBaHWs NMPU3HaKoB.
MoHornbpungHoe
CKpeLyMBaHue.
MpakTnyeckas paboTa
"M3y4yeHne pesynbTaTtoB
MOHOrMGPUAHOIo
CKpeLymBaHus y
aposodunb!”

0.5

76

s

78

LinTonornyeckne ocHoOBbI
MOHOrMGPUAHOro
CKpeLLMBaHus

AHanusupytoLee
CKpewmBaHue. HenomnHoe
AOMWHUPOBaHWE

OunrmbpungHoe
CKpeLyMBaHue.
MpakTnyeckas paboTa
«M3yyeHune pesynbtaToB
anrmbépungHoro
CKpeLymBaHus y
Apo3odunbI»

0.5

79

LinTonornyeckme OCHOBBI
anrmbpungHoro
CKpeLLnBaHus

80

CuenneHHoe HacnengoBaHme




NMPU3HAKOB

81

XpomMocoMHasa Teopus
HacrneaCcTBEHHOCTM

82
83

84

"eHeTunKka nona
["[eHOTMN KaK LenocTHas
cuctema

"eHeTn4YeCcKnn KOHTPOSTb
pa3BUTUSA pacTeHUH,
XWBOTHbIX N YenoBeka

85

N3mMeH4nBOCTb NPM3HaKoOB.
Buabl nameH4nBocTHU

86

MoandmkaumoHHas
N3MEHYMBOCTb

87

BapuaunoHHbIn psg v
BapuauMoHHasa Kpuas.
NabopaTtopHas paboTta
«/ccnepoBaHue
3aKoOHOMepHoCTeun
MoandmKaLMoHHON
N3MeH4YnBoCTU. [NocTpoeHne
BapuaLMOHHOro psaa v
BapuaLNOHHOW KPUBOW»

0.5

88

89

MeHoTUNMYeckas
N3MEHYMBOCTb.
KombuHaTtmBHas
N3MEHYMBOCTb

MyTaunoHHas
N3MEHYMBOCTb.
MpakTuyeckasn paboTa
«MyTtaunn y gposodunbl

0.5




(Ha roToBbIX
MUKponpenapaTax)»

90

3aKOHOMEpPHOCTH
MYTaLMOHHOIo npoLiecca.
JnureHeTuka n
anMreHoMuka

91

92

93

["eHeTMKa YenoBeka.
MpakTnyeckas paboTa
«CocTaBrneHune n aHanus
POLOCNOBHOMNY

MeToabl meanuUnHCKomn
reHeTuKn

3HavyeHne meguLMHCKON
reHeTUKN B
npenoTBpaLLeHnn n
NeYeHnn reHeTUYEeCcKnX
3aboneBaHu YenoBeka

0.5

94

95

OCHOBHbIE NOHATUSA
cenekuun. JlabopaTtopHas
paboTa «/3y4eHune copToB
KyNbTYPHbIX PaCTEHU K
nopoA OMaLLHMX
XMBOTHbIX»

MeToabl cenekLuMoHHOMN
paboTbl. JTabopaTopHas
paboTa «M3y4eHne
MEeTOL0B cenekuunn
pacTeHnn»

0.5

0.5

96

HocTmxeHuns cenekumm
pacTeHUn N XNBOTHbIX.




MpakTnyeckasn paboTa
«[pnBnBKa pacTteHnmn»

97

98

CoxpaHeHue, nsyyeHue u
ncnosib3oBaHme
reHeTUYECKNX pecypcos.
KoHTponbHas paboTta Ne2
«NToroeaga KoHTponbHas

paboTa 3a Kypc 10 knaccay.
BruoTtexHonorusa kak Hayka u

oTpacsb NPOM3BOACTBA.
MpakTnyeckas paboTa
«M3yyeHne obbekToB
OnoTexHonornny

0.5

99

OCHOBHble HanpaBneHus
CUHTEeTMYeckon dbronormu

100

XpoMoCOMHasi 1 reHHas
NHXEHepUs

101

MeauumnHckne
ounotexHonormu

102

Pe3epBHbIN YPOK.
MoBTOpeHne, o6obLeHne,
cuctemaTusaumns 3HaHUn

OBLWEE KOJIMHECTBO HACOB
Mo NPOrPAMME

102

13.5




11 KINACC

Ne
n/n

Tema ypoka

OBontounoHHasa Teopus Y.
[apBunHa

ABvXyLime cunbl 3BOMAOLNN
BnaoB no Y. [lapsuHy

bopbba 3a cyuiecTsoBaHue,
€CTECTBEHHbIN U
NCKYCCTBEHHbIN OTOOP
dopmupoBaHue

CUHTETUYECKON Teopum
3BOMOLUN.

KonuyecTBO 4acoB

KoHTponbHbIe

Bcero
paboTbl

MpakTnyeckue
paboTbl

HOaTta
M3yyeHus

ANEeKTPOHHbIE
uncpoBble
obGpasoBaTenbHble
pecypchl

3ATanbl 9BOSTIOLMOHHOIO
npoLecca: MUKPO3BOSOLNS
N MaKpO3BOOLUS.
KoHTponbHas pabota Ne1
«BxogHasa gnarHocTuka 3a
Kypc 10 knacca»

Monynauma —
anemMeHTapHasa eguHuua
aBonoounun.

3aKoH reHeTn4ecKoro
paBHoBecus [x. Xapaw, B.
BanHb6epra. JlabopaTtopHas
paboTa «BbisiBneHne
N3MEHYMBOCTU Yy ocoben

0.5




OofHOro BMaa»

OremeHTapHble pakTopsbl
3BOOLMNM

O heKT ocHoBaTENS.
OddekT BYTbINOYHOrO 1
ropnbika

10

Mwurpauun. N3onaumm
nonynaunmn:
reorpaduyeckas,
ounonorn4yeckas

11

EctecTBeHHbIN 0T6Op —
HanpaenswLwWwmn aktop 1
3BOMKOUMK

12

Monoson otbop 1

13

MpucnocobneHHoCTb

OpraHM3MoB Kak pe3yrnbTaT
MUKPOIBOSTHOLMMN.

NabopaTtopHas paboTta 1
«M3yyeHne apomoppo3os n
nonoaganTtaunn y

pacTeHuN N XNUBOTHbIX»

0.5

14

Mprmepbl Nnpucnocobnenunn

y OpraHn3moB:

Mopdonormyeckme,
domsnonormyeckue,
onoxmmmnyeckmne, 1
noBeaeHYeckue.

JTabopaTopHas paboTa
«lMpucnocobnexnsa

OpraHn3moB 1 NX

0.5




OTHOCUTENbHas
LenecoobpasHOCTb»

15

Bua, ero kputepun n
CTpykTypa. JlabopaTopHas
pabota «CpaBHeHe BMAOOB
no MopdofiIornyeckomy
KpUTEPUO»

0.5

16

CTpykTypa BMga

17

BuaooobpasoBaHue kak
pe3ynbTaT MUKPO3BOOLNM

18

CBs13b MUKPO3BOSTHOLNN U
aNnaemMmonornm

19

20

21

Makpoasontouus.
[NaneoHTONOrM4Yeckne
MEeTOAbl N3y4yeHns
3BONOLUN

Buoreorpadunyeckne
MeToAbl U3yYeHMs
3BOMNOLUK

Ombpuronoruyeckune u
CpaBHUTESBHO-
Mopdbosiormyeckme MeToabl
N3y4eHnsa 3BOSTIIOLINN

22

MonekynsapHo-
reHeTn4eckme,
onoxnmmnyeckme u
MaTtemMaTuyeckne metoapl
N3yYeHuUst IBOSTOLUM

23

Ob6wure 3aKOHOMEPHOCTH
3BonoLUmn




24

25

ApnanTuBHaga pagnauums.
HepaBHOMEpPHOCTb TEMMNOB
3BONOLUN

Hay4Hble rmnoTtessl
MPOUNCXOXOEHUS KU3HU Ha
3emrie

26

[loHay4Hble
npencraBneHuns o
3apOXOEHUN XKNU3HU

27

OCHOBHbIe aTansbl

HeopraHM4YeCcKon 3BOSHOLINN

28

'MnoTtesbl 3a poxaeHud
XU3HU

29

NcTtopua 3emnu n metoapl
€€ N3y4yeHus.
NabopaTtopHas paboTta
«3yyeHne n onmcanHune
MCKOMaeMblX OCTaTKOB
OPEBHNX OPraHN3MOB»

0.5

30

HavanbHble aTanbl
OpraHM4yeCcKon 3BONHOLNK

31

OBOSOLUMSA AyKapuoT

32

OcCHOBHbIe aTansbl
3BOMIOLMM PACTUTENBHOIO
mupa. lNpakTuyeckas
paboTa «M3y4eHne
0COBEHHOCTEN CTPOEHMS
pacTeHUN pasHbIX
oTOEnoB»

0.5

33

OcHoBHbIe aTanbl




SBONMKOUNN XMBOTHOIO Mmnpa

34

IBONOLMA XKUBOTHbIX.
MpakTnyeckasn paboTa
«M3yyeHmne ocobeHHoCTEN
CTPOEHMSI NO3BOHOYHbIX
XUBOTHbBIX»

0.5

35

Pa3Butne xunsHm Ha 3emne
Nno apam 1 nepunogam

36

MaccoBble BbIMUpPaHUA —
3KOJSI0rnMyeckmne Kpusmncol
NpoLUAoro

37

38

39

40

41

CoBpeMEHHbIN
3KOSI0rMYeCcKnmn Kpusuc, ero
0CODEeHHOCTU

CoBpeMeHHasd cuctema
OpraHM4yeckoro mmpa

OCHOBHbIE
cucTtemaTuyeckme rpynnbi
OpraHn3moB
AHTpoOMNonorna — Hayka o
yerioBeke

PasButune npeacrasneHunin

O npouncxoxaeHmn
yerioBeka

42

MecTo yenoBeka B cucTeme
opraHuM4ecKkoro mupa.
JTabopaTtopHasa paboTa
«M3yyeHne ocobeHHocTeN
CTPOEeHUs ckeneTta
YyernoBeka, CBAA3aHHbIX C

0.5




NPAMOXOXXOEHNEM»

43

AswxyLine cunol
aHTponoreHesa

44

45

46

47

48

CooTHOLEeHne
Omnonorn4yecknx u
counanbHbIX bakTopoB B
aHTponoreHese

OcHOBHbIe cTaguu
aHTponoreHesa

[ManeoreHeTnka n
naneoreHomMuka

OBOSOLNSA COBPEMEHHOTO
Yyernoseka

Uenoseyeckue pachbl.
MpakTnyeckasn paboTa
«M3yyeHmne akonorn4yeckunx
ajanTtaymn YernoBeka»

0.5

49

MexancuunnuHapHble
MeTo/bl aHTPOMNONornn

50

3apoxaeHue n passutune
aKonornm

51

MeToabl akonormu.
JTabopaTopHas paboTa
«N3yyeHne metogoB
3KOJTOrMYECKMX
nccnegoBaHNn

0.5

52

3HayeHune 3KoNormy4yeckmnx
3HaHWIM Ong YenoBeka

53

Jkonoruyeckne gakTopsl

54

ABunoTtndeckmne gakTopbl.

0.5




55

CBeT KaK 3KOnorn4yeckum
daktop. JlabopaTopHas
paboTta «BbisiBneHne
npucnocobneHnin
OpPraHnM3MOB K BIIUSIHUIO
cBeTa»

AbBunoTuyeckune akTopsbi.
TemnepaTtypa Kak
9KONOrM4ecKknin pakTop.
JTabopaTopHas paboTa
«BblsiBneHune
npucnocobneHnn
OPraHM3MOB K BITUSHUIO
Temnepartypbl»

0.5

56

57
58

AbBuoTtnyeckune grakTopbl.
BriaxHocTb kak

aKonornyeckumn akTop.
JTabopaTopHas paboTa 1
«AHaToMunyeckne

0COBEHHOCTN pacTeHU n3

pasHbIX MECT 0BUTaHNA»

Cpenbl 0butaHus
OpraHn3moB

Buonornyeckue puTMbI

0.5

59

KnsHeHHble opMmbl
OopraHu3moB

60

I i i

BbuoTtnyeckmne dpaktopsl

61

3HavyeHne BMoTndecknx
B3aMmoaencTBmn ansa 1
CyLleCTBOBaHUSA




OpraHn3moB B cpefe
obutaHusa

62

Qkonornyeckme
XapakTepUCTUKN NoNynsaumm

63

OcHoBHble nokasaTenu
nonynsauumn: YUCNEHHOCTb,
NNOTHOCTb, BO3pacTHas U
nonosas CTpyKTypa

64

65

66

67

68

OcCHoOBHbIE nokasaTenu
nonynsaunmn: poXxgaemMocTb,
NPUPOCT, TeMMN pocCTa,
CMEPTHOCTb, MUrpaunm
JKonornyeckasa CTpykTypa
nonynauum

[dvHamuka nonynsaunm n eé
perynaums

KpuBble pocTa

YNCNEHHOCTN nonynAaunn.
KpI/IBbIe BblIXXUBaAHUA

JKonornyeckasa HuWa Buaa.
JTabopaTopHas paboTa
«MpucnocobneHuns cemsiH
pacTeHun K paccesieHno»

0.5

69

Bua kak cucrtema
nonynsaunn

70

3aKOHOMEpPHOCTH
noBeAeHUst 1 MUrpaLnn
YKMBOTHbIX

71

CoobLLecTBO OpraHnM3MoB
— BuoueHos




72

JKocucTeMa Kak OTKpbITas
cuctema

73

74
75

KpyroBopoT BeLecTB n
NOTOK 3HEPrnn B
aKocucteme
OcHOBHbIe nokasaTenu
3KOCUCTEMBI

Qkonornyeckune nMpamMmumabl

76

N3meHeHunsa coobliects —
cyKueccum

77

MprpoaHble 3KOCUCTEMDI.
OKOCKCTEMbBI 03€EP U PEK.
OKOCUCTEMbBI MOPEWN U
OKeaHoB

78

MpupoaHbIe 3KOCUCTEMBI.
JKocucTeMbl TyHApP, Necos,
cTeneun, NycTbliHb

79

AHTpOI'IOFeHHbIe
9KOCUCTEMDbI

80

81

Ypboakocuctemsl.
MpakTnyeckasn paboTta
«M3yyeHure n onnucaHmne
ypboakocucTeMbl»

3aKoOHOMEpPHOCTH
dOpMMPOBAHNSA OCHOBHbIX
B3anMMOOeNCTBUN
OpraHM3mMoB B 3KOCUCTEMaAX

0.5

82

MexaHun3mbl BO3aencTBus
3arpsi3HEHNN pasHbIX TUMOB
Ha cybopraHnM3MeHHOM,




OpraHn3MeHHOM,
NonynsUMOHHOM U
9KOCUCTEMHOM YPOBHSIX

buociepa —

83 obLwennaHeTapHas
obonouyka 3emnu

84 YyeHue B. WN. BepHagckoro
0 brnocepe

85 3aKoOHOMEpPHOCTH
cywiecTBoBaHunsA buocgepbl

86 KpyroBopoTbl BELLECTB U
OroreoxmMMmmyeckme LKIbl

87 30HanbHOCTb Buocoepsl.
OCHOBHblE BMOMbI CyLIN

88 YcTtonumnsocTtb Brocdepsbl

89 OKonorn4yeckmne Kpusncol n
NX NPUYNHBI

90 BospenctBme yenoseka Ha
obnocoepy
AHTpoOnoreHHoe

91 BO3JencTBue Ha )
pPacCTUTENbHBIN U XXNBOTHbLIN
MUp

92 OxpaHa npupoapl
OCHOBHbIE NPUHLUNGI

93 YCTONYMBOro pa3BuUTUA
YyerioBeyecTBa U NpMpoab
PauynonanbHoe

94 npMpoaonosib3oBaHne n

coxpaHeHue




Buonormnyeckoro
pa3Hoobpasus 3emnu

95

96

97

O606LeHne no Teme
«Mukpoasorntouma n eé
pesynbTaTtbl». KOHTpOSibHasA
pabota Ne2 «WToroeas
KOHTpOnbHas paboTta 3a
Kypc 11 knacca»

Ob6o0LeHne no Teme
«Makpoasontouus n eé
pesynbTaTbl»
Ob6o0LeHne no Teme

«lMpoucxoxgeHue n
pasBUTUE XN3HU Ha 3eMne»

98

Ob6o06LeHne no Teme
«lNpouncxoxaeHune
YyernoBeKa — aHTPOMoreHes3»

99

Ob6o06LeHne no Teme
«JKonorusi — Hayka o
B3aMMOOTHOLLEHUAX
OpraHn3mMoB»

100

O06o0LeHne no Teme
«OpraHnsmbl 1 cpeaa
obuTaHua»

101

102

Ob6o06LeHne no Teme
«3Konorns BUOOB U
nonynaunm»

Ob6o06LeHne no Teme
«bnocgepa — rmobanbHasa
3KocMcTema




OBLWEE KOJIMYECTBO YACOB
Mo NMPOIrPAMME

102

7.5






NMPOBEPAEMbIE HA EI'3 NO BUOJIOI'N TPEBOBAHUA K 5
PE3YJIbTATAM OCBOEHNA OCHOBHOU OBPA3OBATEJIbHOU
NMPOrPAMMbI CPEAHEIO OBLUEITO OBPA3OBAHUA

Kopn
npoBepsieMoro
TpeboBaHuA

MpoBepsiemble TpeboOBaHMA K NpeagMeTHbIM
pe3ynbTataMm 0CBOEHUS OCHOBHOM obpa3oBaTeribHOMN
nporpamMmmbl cpegHero oéuwero oopasoBaHus

CdopmMnpoBaHHOCTb 3HaHUI O MecTe U ponu buonornn
B CUCTEME ECTECTBEHHbIX HayK, B (opMnpoBaHUM
COBPEMEHHOW EeCTECTBEHHOHAy4YHOW KapTuMHbI MuUpa, B
MO3HAHUN 3aKOHOB MNpPUPOAbl W PELUEHUM KU3HEHHO

BaXHbIX coumanbHO-3TUYECKHX, 9KOHOMUYECKUX,
3KOMOrMYecknx npobrem 4YenoBeyecTBa, a TakkKe B
peLLeHnm BOMPOCOB paLMOHanbHOro

NPUMPOAONOSb30BaHUA, B (POPMUPOBaAHMUM LIEHHOCTHOIO
OTHOLUEHUNA K npupoae, obLuecTBy, YenoBeKky; O BKraae
POCCUNCKMX W 3apyDbexHbIX Y4Y€HbIX — Ouonoroe B
passuTtue éruonorum

BnapeHne cuctemonm 3HaHUM 0O OCHOBHbLIX MeTodax
Hay4yHOro MO3HaHWUS, UCMONb3yEMbIX B OMONOrMYecKmnx
NCCNeaoBaHUAX  XUBbIX OOBEKTOB U 9KOCUCTEM
(onncaHve, wun3amMepeHue, nposefeHue HabnaeHun);
cnocobamu BbISIBIEHUS U OLEHKM aHTPOMOreHHbIX
N3MeHEeHNIN B npupoae.

YMeHune BblABUraTb rmroTes3bl, NnpoBepPATb nXx
SKCnepmMmeHTalribHbiIM1 CcpeaiCTBaMMU, CbOpMyJ'II/IpyFI Lenb
ncenenoBaHu4, aHann3npoBaTb noJiy4eHHblIE

pe3ynbTaTbl U AenaTb BbIBOAbI.

BbisiBneHne  3aBUCMMOCTM  MeXay uccrneayembiMu
BenMYMHamMmn, obbsACHEHNE MONYyYEHHbIX pe3yrbTaToB U
opmMynupoBaHve  BbIBOAOB C  WUCMONb30BaHWEM
Hay4HbIX MOHSATUI, TEOPUI N 3aKOHOB

YMeHne BRnagetb CUCTEMOW OWONOrMYEecKMX 3HaHUN,
KOoTopasi BKSllOMaeT: OcHoBononarawowme obuonornyeckme
TEPMUHbI U TMOHATUS (KM3Hb, KIETKa, TKaHb, OpraH,
opraHusm, BuA, NONynduMs, akocuctema, 6uoLeHo3,
Buocdepa; MeTabonuam, romeocras, KNETOYHbIN
UMMYHUTET, ounocuHTes oenka, ouononumepel,
ANCKPETHOCTb, CaMoperynsaumns, CamMOBOCMNPOU3BEOEHME,
HacneacTBEHHOCTb, W3MEH4YMBOCTb, 3HEpPro3aBMCUMOCTb,
POCT 1 pasBuTUe);

Buonornyeckne Teopun: knetodHas Teopusa T. LLiBaHHa,
M. Wnengena, P. BupxoBa; knoHanbHO-CENEKTUBHOIO
nmmyHuteTa . Spnux, .. MedHukoBa, xpoMmocomMHas
Teopua  HacnegctBeHHoctm  T.  MopraHa,  3akOH
3apogpbliweBoro cxoactea K. bapa, 3BonounoHHas




Teopua Y. [lapBuHa, CMHTETUYECKasi TEOPUS 3BOSOLMMN,
Teopusa  aHTponoreHesa Y. [lapBuHa; Teopus
6uoreoueHosa B.H. Cykauyésa; yyeHmne H.N. BaBunosa o
LeHTpax MHOroobpasms u NPOUCXOXAEHUSA KyNbTYPHbIX
pacteHun, ydyeHne A.H. CesepuoBa 0 nyTax w
HanpaesneHnax asonwounun, ydeHne B.W. BepHaackoro —
0 buocepe);

3aKOHbl (eanHoobpa3ns NOTOMKOB NMEPBOrO MOKOMEHUS,
pacLienneHmsi Npu3HakoB, HE3aBMCUMOIO HacnegoBaHUs
npusHakoB . MeHgens; cuenneHHOro HacregoBaHuA
NPU3HaKoOB U HapyLweHus cuenneHna reHos T. MopraHa;
rOMOMNOrMYEeCcKmnx psaoB B HacnegCTBEHHON
M3MEHYMBOCTM H.WN. BaBunosa; reHeTu4ecKkoro
paBHoBecusa [x. Xapau n B. BanHbepra; 3apoabiLieBoro
cxoactBa K. bapa; bnoreHeTuyecknin 3akoH 3. ekkens,
®. Mionnepa);

NPUHUMNBLI (YUCTOTbI FAMET, KOMMNIIEMEHTAPHOCTN);
npasuna (MymHumyma HO. JlMbuxa, 3konornyeckom
nupamMmmnabl Yncen, Guomaccol 1 aHEpPrun);

rmnoTtesbl (koauepsaTHon A.M. OnapuHa, nepBUYHOro
oynboHa [Ix. XongenHa, mukpocgep C. dokca, pubosmma
T. Yek)

YMeHue peliatb MOUCKOBblE Ouonorvyeckne 3agayu;
BbIABMIATb  MPUYMHHO-CNEACTBEHHbIE  CBA3WM  Mexay
nccnegyembiMm ounonornyeckummn obbekTamu,
npoueccamm 1 SIBNEHUAMK; AenaTtb BblBOAblI M NMPOrHO3bl
Ha OCHOBaHMM NOSyYEHHbIX Pe3ynbTaToB;

COCTaBNATb FEHOTUMMYECKME CXEMbl CKpeLMBaHus AOns
pa3HbIX TUMOB HacnegoBaHWsSI MPU3HAKOB Yy OpPraHM3MOB,
COCTaBNsATb CXEeMbl MNepeHoca BELIeCTB W 3HepruM B
aKkocmcTemMax (Lenu NUTaHus, NULLIEBbIE CETK)

YMeHune yCTaHaBnmBaTb B3aUMOCBS3U mMexay
CTPOEHUEM N (PYHKLMSMU: OpraHOMAOB, KMETOK pasHbIX
TKaHeW, opraHaMmy U CUCTEMaMWu OPraHoB Yy pacTeHun,
XMBOTHbIX W YeroBeka; Mexay atanamm obmeHa
BELLECTB; 3TanamMmm KIEeTOYHOro LUMKIa U XKU3HEHHbIX
UMKNOB  OpPraHM3MoB; dTanamm  3MOpPMOHAanbHOro
pasBUTUS; TEHOTUMOM W (PEHOTUNOM, (EHOTUNOM W
dakTopamun cpeabl 0bUTaHus; npoueccamu 3BOSHOLNNK;
ABWXKYLLUMMA  CUNaMU  aHTpPonoreHesa; KOMMOHEHTaMu
pasnnYHbIX 9KOCUCTEM W NPUCIOCOBNEHUSMN K HUM
opraHn3mMoB

YMeHMe BblAeNATb CYLLECTBEHHbIE NPU3HAKM:

CTPOEHNSA BUPYCOB, KIETOK MNPOKApMOT U 3yKapuoT;
OOHOKIETOYHbIX M MHOTOKNETOYHbIX OPraHM3MoB, BUAOB,
BGuoreoL,eHO30B, 3KOCUCTEM U Buocepbl; CTPOEHUsN




OpraHoB W CUCTEM OPraHoOB pPaCTEHUN, >XUBOTHBIX,
YerloBeKa; npoLeccosB XN3HEeOeATeNbHOCTH,
npoTekawwmx B OpraHuamMax pacTEHUN, XUBOTHbIX W
yenoseka; buonornyeckmnx npoueccos: obmeHa BeLLecTB
(meTabonuam), nHdopmaumm 1 nNpeBpaLLeHNa SHEPruu,
OpoxeHusi, aBTOTPOMHOro ”n reTepoTPodHOro TUNOB
nuTaHnsa, (@OToCUMHTE3a M XEeMOCWUHTEe3a, MMUTO3a,
Meno3a, rameToreHesa, ambpuoreHesa,
NoCcTaMbpuoHanbHOro pas3BuTUS, pa3MHOXEHMS,
WHOMBMAOYANbHOMO pPasBUTUS oOpraHnamMa (OHTOreHesa),
B3aMMOA4encTBuUA reHos, reteposuca,; JencTBmnn

NCKYCCTBEHHOIO oTbopa, cTabunmanpytoLero,
ABWXYLLEro M paspblBaloLLEro ecTecTBeHHOro otbopa;
annonaTpu4yeckoro n cMMNaTpU4ECKOro

BMO000pa30oBaHus; BAUSHUS ABUXKYLUUX CUIT 3BONOLUN
Ha  reHodoHg  nonynsauMu;  NPUCNOCOONEHHOCTU
opraHuM3amMoB K cpede obuTaHusl, 4YepenoBaHMs
HanpaBneHUn 3BOMOLMKN, KpyroBopoTa BELLECTB W
NOTOKa 3HEPrnmn B aKoCUCTEMAX

ChopmMMpoBaHHOCTL YMEHUSA BbIAENATb CYLLECTBEHHbIE
NPU3HaKW BUPYCOB, KIETOK MPOKapuoT W 3YKapuoT;
OLHOKIMETOYHbIX N MHOTOKMNETOYHbIX OPraHM3MoB, BUOOB,
GroreoL,eHO30B 1 3KOCUCTEM; OCOBEHHOCTM NPOLECCOoB
oOMeHa BeLLEeCTB M MpeBpaLleHUs SHEPrnm B KneTke,
doTOoCMHTE3a, NNacTU4ecKoro U  3HepreTU4ecKoro
obmeHa, XEeMOCUHTE3a, MUTO3a, Menosa,
ONI0A0TBOPEHMS, pas3BuTHUS n Pa3MHOXEHMWS,
MHOMBMAOYANbHOMO pPasBUTUS oOpraHnamMa (OHTOreHesa),
Gopbbbl 3a cyllecTBOBaHME, €CTEeCTBEHHOro oTbopa,
BMngoobpasoBaHus, NpUcnocobneHHOCTU OpraHM3mMoB K
cpeae obuTaHus, BIIMAHUS KOMMOHEHTOB 3KOCUCTEM,
AHTPOMOreHHbIX W3MEHEHUW B OKOCUCTEMAax CBOEW
MECTHOCTW, KpyroBopoTa BeLLeCTB W MpeBpaLleHus
3Heprumn B buocdepe

YMeHne ucnonb3oBaTb COOTBETCTBYOLLME apryMeHTbl,
OGuonorMyeckylto TEPMMHOMOMMIO U CUMBOJUKY  AONs
gokasaTenbCTBa  poAcTBa  OpPraHM3MOB  pasHbIX
CMCTEMATUYECKUX TPYNMn; B3aMMOCBS3N OPraHM3MOB U
cpeabl 0oOWTaHUSA; eOuHCTBaA  YenoBe4vyeckux pac;
HeoBGX0AMMOCTM 300POBOro obpasa XM3HWU, coxpaHeHUs!
pasHoobpasnss BMOOB W 3SKOCUCTEM KaK YCroBUS
COCYLLEeCTBOBaAHMS NpMpoabl 1 YernoBeYvecTsa

YMeHve KpUTUYECKM oueHuBaTb MHdopMaLmIo
Buonornyeckoro  coaepXxaHus; WHTEprnpeTnpoBaTb
9TUYECKMe acnekTbl COBPEMEHHbIX WCCrefoBaHUn B
Guonornn, meguumHe, BUOTEXHONOIMMKU; paccmaTpuBaTb




rnobanbHble akonornyeckne NnpobnemMbl COBPEMEHHOCTMH,
dopmupoBatb MO OTHOLIEHUIO K HUM COGCTBEHHYIO
no3numio




NEPEYEHb 3JIEMEHTOB COAEPXXAHUA, MPOBEPAEMbIX HA EI'3 MO
BUOJNIOInn

Koa

MpoBepsieMbI 3NIeMeHT coaepXaHus

11

1.2

1.3

Bbuonorus kak HayKa. YKuBble cuctembl N nx n3yvyeHume

CoBpeMeHHas buonorna — KoMmnnekcHas Hayka. buonoruyeckne
HaAykn U un3yd4aemble UMK npobnembl. PyHOaMeHTanbHbIE,
NpUKNagaHble N NOMCKOBbIE Hay4HblE UccrnenoBaHna B Guonoruu.
3HayeHne  Ouonormm B GHOPMUPOBAHUM  COBPEMEHHOM
eCTeCTBEeHHO-Hay4YHOW KapTuHbl Mupa. [Npodeccun, cesi3aHHbIe C
6uonornen. 3HayeHne GMonorun B NpPakTU4ECKON OeATEeNbHOCTU
yenoBeka: MeauunHe, CenbCKOM XO03SMCTBE, NPOMbILLIIEHHOCTH,
OoXpaHe npupoapl

XuBble cuctembl Kak npegmet msyydeHuss duonormn. CBOMCTBa
XMBbIX CUCTEM: €AUHCTBO XMMMNYECKOro cCoCcTaBa, ANCKPETHOCTb U
LEeNOCTHOCTb, CMOXHOCTb W  YNOPSAOYEHHOCTb  CTPYKTYpHI,
OTKPbITOCTb, camoopraHusauums, camMoBOCMNpoun3BeaeHNE,
pasgpaXxMMocCTb, MIBMEHUYMBOCTb, POCT M pasBuUTHE.

YpOBHM  OpraHM3aumm  XMBbIX  CUCTEM:  MONEKYNSAPHbLIN,
KNETOYHbIN,  TKaHEBbIA,  OPraHM3MEHHbIN,  NOMNYMSALUMOHHO-
BMOOBOM, 9KOCUCTEMHbIN (BrnoreoueHoTU4eckni), BruocdepHsbln.
Mpouecchl, npoucxogswmne B XuBblX cuctemax. OCHOBHbIE
Npu3HaKkn xmneoro. Kn3Hb kak oopma cyLLeCTBOBAHUS MaTtepum

MeToabl ©Guonornyeckon Hayku. HabniogeHne, wnamepeHue,
3KCNEepUMEHT, cuctematmsauusi, MeTaaHanua. [loHsaTne o
3aBUCUMOM U He3aBUCUMOW nepemeHHon. [lnaHupoBaHue
akcnepumeHTa. [locTtaHoBka W npoBepka runotesd. Hynesas
rmnoTesa. lNoHATME BbIGOPKM U €€ OOCTOBEpPHOCTb. Pasbpoc B
ovonormyecknx paHHbiX. OueHka AOCTOBEPHOCTM MONYYEHHbIX
pe3ynbTaToB. [NPUYNHBLI UCKaXKEHUS pe3yribTaToB 3KCNepuMeHTa.
NoHATMEe cTaTUCcTMYecKoro TecTa

KneTka kak 6Buonormnyeckasi cuctema

2.1

2.2

Knetka — CTPYKTYPHO-(PYHKUMOHANbHass eauvHuLa >XMUBOTO.
NcTtopua otkpbitna knetkn. Pabotbl P. lyka, A. JleBeHryka.
KnetouHaa Tteopus (T. WeaHnH, M. LnengeH, P. Bupxos).
OCHOBHbIE NOMOXEHNSA COBPEMEHHOM KNETOYHON TEOPUN.
MeToabl MONEKynsipHOM U KNeTo4yHou Buoriorum: MuUKpOCKonus,
XpomaTtorpadud, anektpodopes, MeTO4 MeYEeHbIX aToOMOB,
AnddepeHunansHoe UeHTpudyrmposaHue, KyrnbTUBUPOBaHUE
KNeToK

XrmMunyeckum cocTaB KNeTKW. Makpo-, MUKpPO- n
ynbTpamMukpoanemeHTol. Boga n e€ ponb Kak pacTBopuTens,
peareHTa, yyacTtue B CTPYKTYpUpOBaHUMU KneTKu,

Tenaoperynauun. MI/IHepaJ'IbeIe BellecTBa KINeTKH, nx




2.3

Buonornyeckast ponb. Ponb KaTMOHOB U @aHMOHOB B KIeTKe.
Buonornyeckne nonumepbl. benkn. AMWMHOKUCNOTHBLIMA COCTaB
6enkoB. CTpykTypbl 6enkoBon Mmonekynbl. [lepBnyHas CTpykTypa
6enka, nenTngHasa ceA3b. BTopuyHag, TpeTuyHas, YeTBepTUdHaga
cTpykTypbl. [deHaTypaums. Ceonctea 6enkoB. Knaccudukaums
6enkoB. buonornyeckme yHKLMM GENKOB.

Yrnesoabl. MoHocaxapuabl, Aucaxapuibl, onurocaxapugbl |
nonucaxapmgpl. O6WKUN nnaH cTpoeHnss N PU3NKO-XMMUYECKne
CBOWCTBa YyrnesoaoB. buonornyeckne yHKLMM yrineBoaoB.
Jlunngobl. MapodunbHO-rmapodobHbIe CBOWCTBA.
Knaccndpukaumsa nunupos. Tpurnuuepugbl, docdonunuasbl,
BOCKW, cTepouabl. buonornyeckne dyHkuum nunmgos. OOwme
cBoncTBa buonornyecknx membpaH — TeKy4yecTb, CNOCOOHOCTbL K
camo3aMblKaHWIO, NOSTYNPOHNLAEMOCTb.

HykneuHosble kucnotel. OHK n PHK. CtpoeHne HykneunHoBbIX
kncnot. Hykneotugbl. MNpuHumMn komnnemeHtapHocTu. [Npasuno
Yapradpda. Ctpyktypa OHK —  pgBonmHas  cnvpans.
MecTtoHaxoxgeHne n buonorndeckne pyHkummn OHK. Bugbl PHK.
®yHkuun PHK B kneTke.

CtpoeHune monekynbl AT®. Makpoapruyeckme cBsi3an B MOSIeKyne
AT®. buonornyeckne QyHkummn ATO. BoccTtaHOBNEHHbIE
nepeHocUYmKkn, nx oyHkumm B knetke. CekseHunposaHue OHK.
CTpykTypHas OGuonorna: Ouoxmmudeckne u bGuodusmyeckune
nccnegoBaHUs cocTaBa W MPOCTPAHCTBEHHOW  CTPYKTYpbI
dvomonekyn

Tunbl  KNETOK:  aykapuoTudeckad U npokKapuoTudeckas.
CTPYKTYpHO-(PYHKLUMOHamNbHble 06pa3oBaHus KNETKN.

CTpoeHue npokapuoTuyeckon Kkrnetkn. KneTtodHas CTeHka
baktepun n apxen. OCobEHHOCTU CTPOEHUS FETEPOTPOHON U
aBTOTPOOHON MpPOKapuOTUYECKMX Krnetok. Mecto u pornb
npokapunoT B BuoLieHo3ax.

CTtpoeHne U1 YHKUMOHMPOBAHNE 3YKAPUOTUYECKOWN KMETKWN.
NMnasmaTtudeckass MembpaHa (nnasmanemma). CTpykTypa
nnasmaTnyeckon MemOpaHbl. TpaHcnopT BewecTB 4yepes
nnasmaTn4eckyro MeMObpaHy: NacCcuBHbIN (Anddysun4,
obneryéHHas anddysna), akTUBHbIA (MEPBUYHBLIA N BTOPUYHBIN
aKTUBHbIN TpaHcnopT). NonynpoHnuaeMocTe MembpaHbl. PaboTa
HaTpPUKM-KanMeBoro Hacoca. QHOOUNTO3: NMUHOLUTO3, (haroumTos.
Ok3ounTos. KrnetoyHasa cteHka. CTpyKkTypa 1 OYyHKLUN KNETOYHOM
CTEHKMN pacTeHun, rpnbos.

Uutonnasma. Uutosonb. Llntockenet. [BuxXeHue umtonnasmbl.
OpraHoungbl knetkn. OpgHomMembpaHHble opraHougbl KAeTKu:
aHpgonnasmatudeckas cetb  (OIC), annmapat [onboxu,
NN30COMbI, WUX  CTpoeHne n  QyHKuun.  BsammocBssb
ofHOMeMOpaHHbIX opraHongos KreTkn. CTpoeHue rpaHyrnsipHoro
peTukynyma. CuHTe3 pactBopuMbIx 6enkoB. CUHTE3 KNEeTOYHbIX




membpaH. [Mnagkuin (arpaHynspHbii)  9HAOMNA3MaTUYECKUI
peTukynym. CekpeTopHas yHKuMsa annapata [onbaxu.
TpaHcnopT BellecTB B krneTke. Bakyonn pacTtuUTernbHbIX KMETOK.
KneTto4Hbin cok. Typrop.

[MonyaBTOHOMHbIE OpraHOMAbI KIETKWU: MUTOXOHAPWW, NnacTuabl.
CTpoeHne 1 QyHKUMM MUTOXOHAPUA M nnactug. lNepBuyHble,
BTOPUYHbIE W  CIOXHble nnactTugbl  POTOCUMHTE3NPYIOLLNX
aykapuoT. XnoponmnacTbl, XpOMOMNSacTbl, NENKONacTbl BbICLLMX
pacTeHunn.

HemembpaHHble opraHouabl knetkn CTpoeHne n  yHKLMM
HemMeMbpaHHbIX opraHongoB KNeTKu. Pubocomsl.
MukpodunameHTtol.  MbiweyHble  knetkn.  MukpoTpyOOuKM.
KneTouHbIn ueHTp. CTpoeHne n OBMXKEHNE XIYTUKOB U PECHUYEK.
MukpoTpyboukn uutonnasmel. LieHTprons.

Appo. Obonoyka agpa, XxpoMaTuH, Kapuonnasma, a4pbllikn, UX
CTpOEHMe U1  yHKUMN. AgepHbld  OenkoBblin  MaTpPUKC.
[MpoCTpaHCTBEHHOE pacnosioXXeHne XpPOMOCOM B UHTepdasHOM
agpe. benkn xpomatnHa — rMCTOHBI.

KneTo4Hble BkNtoYeHUs. CpaBHUTESNbHAA XxapakTepucTuka KreTok
3YKapuoT (pacTUTENbHON, XXMBOTHOWN, rPUBHON)

2.4

Accummnaums n guccumMmnaums — gBe CTOpPOHbl MeTabonusma.
Tunbl obmMeHa BewWwecTB: aBTOTPOMHLIA U TFETEPOTPOPHLIN.
Yyactne kmcnopoga B OOBMEHHbIX npoueccax. OHepreTnyeckoe
obecneveHne kneTkn: npeBpaweHne ATO B  0OMEHHbIX
npoueccax. PepMeHTaTMBHbIA XapaKTep peakuun KIeToYyHOro
meTabonmama. PepmMeHTbl, UX CTPOEHME, CBOMCTBA N MEXAHU3M
AencTBuS. KodepMeHTbI. OT1nunyuns depMeHTOB oT
HeopraHM4ecKknx KatanusaTopoB. benku-aktuBaTopbl U Benku-
NHIMBUTOPBLI. 3aBUCUMOCTb CKOPOCTN (DEPMEHTATUBHBIX peaKLmi
OT pasnn4YHbIX (PakTOPOB.

[MepBUYHBIN  CUHTE3 OpraHM4yeckMx BewecTB B  KIeTKe.
doTocuHTEe3. Ponb xnoponnactoB B npouecce ¢OTOCMHTE3A.
CeeToBass 1 TeMHoBasi pasbl. [MpoayKTMBHOCTL POTOCMHTE3A.
BrnivaHne pasnunyHbix (akTopoB Ha CKOPOCTb (OOTOCUHTE3a.
3Ha4yeHne oTOCUHTE3A.

XemocuHTes.  PasHoobpasve  opraHmamMOB-XEMOCUHTETUKOB:
HUTpUdMUMpyowmne baktepuu, xenesobakrepumn, cepobakTepum,
BOOOPOAHbIE BakTepnn. 3Ha4YeHne XeMOCUHTE3a.

AHaspobHble opraHnambl. Buabl 6poxeHus. MNMpoaykTel 6poXeHus
N UX UCNOMb30BaHNe YeroBekoM. AHA3POOHbIE MUKPOOPraHN3Mb
Kak 06bekTbl BroTexHonornm n Bo3dyautenn 6onesHen.
A9pOobHble opraHM3ambl. JTanbl  3HEepreTn4yeckoro obmeHa.
MogrotoBuTenbHbIM ~ 3Tan. [nukonmna —  BGeckucnopogHoe
pacLienneHmne rmKosbl.

Buonornyeckoe OKUCNEHWE, WM KNeTtoyHoe [fbixaHue. Ponb
MUTOXOHAPUMN B  Npoueccax OMONOrM4ecKoro  OKUCIIEHUS.
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LUuknnyeckne peakunun. OkucnutenbHoe docdopunmpoBaHume.
Mpenmywectea aspobHoro nyTm obOmeHa BewecTB nepea
aHaspobHbIM. APPEKTUBHOCTL 3HEPreTU4eckoro obmeHa

Peakunn matpmnyHoro cuHtesa. MNMpuHUMN KOMNIeMeHTapHOCTM B
peakumnsx MaTpuyHoro cuHtesa. Peanusauma HacnegcTBEHHOM
MHopMmaummn. 'eHeTn4ecKnn Kog, ero CBOMUCTBA. TpaHCKpunums
— MatpudHbin - cuHTe3 PHK. [lpuHumnbl  TpaHCcKpunuumu:
KOMMNNeMEeHTapHOCTb, aHTUnapannesibHOCTb, aCUMMETPUYHOCTb.
TpaHcnauma mn e€é€ 9aTanbl. Y4vactue TpaHcnopTHeix PHK B
B6uocunHTese Genka. Ycnosusa 6GuocmHTesa 6Genka. KoguposaHue
aMnHokucnoT. Ponb pubocom B GuocuHTe3e benka.
OpraHusaumsi reHoma y npokapuoT W 3ykapuoT. Perynsuus
aKTUMBHOCTW FeHOB Y npokapuoT. 'mnoTtesa onepoHa (P. XKakob,
XK. MaHo). Perynauua o6MeHHbIX nNpoueccoB B KNeTKe.
KneTto4HbI romeocTas.

Bupycbl — HekneTouHble (PopMbI XXM3HM N oBnuraTHble napasuThbl.
CTpoeHne npoCTbiIX W CHOXHbIX BUPYCOB, PETPOBUPYCOB,
OakTepuodgaros.

BupycHble 3aboneBaHusi 4enoBeKa, JKMBOTHbIX, PaCTEHUMN.
cruma, CoViD-19, couynanbHble N MegULUMHCKME Npobnemsbl

KneToyHbin uuKn, ero nepuodbl u perynaumsa. UHTepdasa wu
MUTO3. OCOBEHHOCTN MpoLEeccoB, NPOTEKalLWmnX B NUHTepdase.
MogroToBka KNneTKu K  [AerneHuto. [MpecuHTETUYECKUI
(MOCTMUTOTUYECKNA), CUHTETUYECKMA W  MNOCTCUHTETUYECKUN
(NpemuTOTUYECKMIN) NEpMOAbl MHTEpPdasbI.

MaTpuyHbin cuHTe3 OHK — pennukauus. MNpuHUMNbl pennukaunm
AOHK:  komnnemeHTapHOCTb, MONYKOHCEPBATUBHLIN  CUHTES,

aHTUnapannenbHOCTb. MexaHunsm pennukaumm AOHK.
Xpomocombl. CTpoeHne XpomMocoMm. Ternomepbl U Tenomepasa.
XPOMOCOMHbIN Habop Knetkn — kKapuoTun. LOunriongHbln wn

rannongHbin  Habopbl XPOMOCOM. [OMOMNOrMYHbIE XPOMOCOMBI.
MonoBble XpOMOCOMBI.

HeneHvne knetkm — mmnto3. CTagum MuTo3a M NPOUCXOAsLINE B
HUX npoueccbl. Tunbl MuTo3a. KapuokuHe3s W LUTOKUHES.
Buonornyeckoe 3HadeHne muTo3a. Perynauus MUTOTUYECKOro
uukna kneTku. MNporpammmnpyemas knetovHasa rubenb — anonToa.
PyHKUMOHanNbHasa reHoMuka

3.1

OpraHuam kak buonornyeckasi cuctema

OpHOKNeToYHblEe, KONIOHMarbHbIE, MHOMOKNETOYHbIE OPraHn3Mbl U
MHOFOTKaHEBbIE OpraHM3Mbl.

dopmbl  pa3sMHOXeHUs1 opraHu3moB: ©Gecnonoe  (BkNoyas
BeretaTtMBHoe) M nonosoe. Buabl 6ecnonoro pasmMHOXeHUS:
NoYKoBaHue, cnopynsauns, dparMeHTauunsl, KnoHMpoBaHme.
NonoBoe pasmHoXxeHue. [Monosble KNeTku, unm rameTol. Menos.
Cragum Menoaa. [MoBegeHne  xpomocom B  Menoase.




3.2

KpoccuHroBep. buonornyecknn cCmbICsT Meno3a M MNOSIoBOro
npouecca. Menos 1 ero MecTo B >XU3HEHHOM LUKI1e OpraHM3MoB.
MNpensapoabiweBoe passutve. [ameToreHes Yy XWMBOTHbIX.
MonoBble xenes3bl. Obpa3oBaHne N pasBUTME MOSOBLIX KIETOK.
CnepmatoreHe3 w©n ooreHe3. CTpoeHMe MOoJSioBbIX KIMETOK.
OnnopoTBOpeHne U 3MOpUOHanNbHOE pasBUTUE XKUBOTHbIX.
Cnocobbl OnnoaoTBOPEHUS: HapyXHoe, BHYTPEHHEE.
MapTeHoreHes.

MHanBngyansHoe pasButve opraHmamoB (oHToreHes). Ctaauun
ambpuoreHesa XMBOTHbIX (Ha npumepe naArywkn). OpobneHue.
Tunbl gpobneHus. OcobeHHOCTN ApPOONEeHns MNEeKoNUTaLLUX.
3apogplweBble NUCTKM (racTpynsauus). 3aknagka oOpraHoB U
TKaHen 13 3apofblleBblX NUCTKOB. B3anmHOe BnvsHWE 4vacTtemn
pasBMBaloLLlErocsl  3apogblwa  (3MOpuoHanbHas  MHAYKUMS).
3aknagka nnaHa CTPOEHUs  XMBOTHOMO  Kak  pesynbTaT
nepapxmyeckmx  B3aMMoOencTBum  reHoB.  BnvsHue  Ha
aMOpMoOHanbHOE pasBUTME Pa3fnUYHbIX (PAKTOPOB OKpYXKakoLLeN
cpeabl.

Poct n pasButne XuBOTHbIX. [locTaMOpMOHanbHbIN Nepuoa.
Mpamoe n Henpamoe passuTue. Passutme ¢ metamopo3om y
6eCnO3BOHOYHbIX M MO3BOHOYHbLIX >XMBOTHbIX. Buonornyeckoe
3HayeHue NPAMOro U HENPAMOro pasBUTUS, UX pacrnpocTpaHeHne
B npupoge. Tunbl pocTa XMBOTHbIX. PakTopbl perynauumn pocta
XMBOTHbIX N YyenoBeka. CTagmMm NoCTaMBpPMOHANbHOro pasBuUTUS
Y XXMBOTHbIX 1 Yenoseka. [epnoabl OHTOreHesa 4yenoBeka.
PasmHOXeHne u passutme pacteHun. [ameTodut n cnopodur.
Meno3 B XW3HEHHOM UMkNe pacTteHunn. ObpasoBaHue crnop B
npouecce menosa. [ametoreHes y pacTteHun. OnnogoTBopeHme
n pasBuTne pacTUTENbHbIX OpraHn3mos. [BonHoe
OonnogoTBOpeHNe Yy LBeTKoBbIX pacTeHun. O6pasoBaHve w
pasBuTMe ceMeHn. MexaHusmbl perynsauum  OHTOoreHesa Yy
PaCTEHUN N XXMBOTHbIX

NcTopusi CTaHOBMEHUS U pPasBUTUS TEHETUKM KaK HayKu.
OcCHOBHbIE TeHeTU4Yeckne MOHATUA U CUMBOIbI. [[OMONOrM4YHbIe
XPOMOCOMbI, anfnefnbHble TreHbl, anbTepHaTUBHbLIE MPU3HAKW,
JOMUHAHTHbIN " peLecCuUBHbIN npuU3Hak, romMmo3uroTa,
retepo3vrota, u4uctas nuHus, mbpuabl, reHoTun, QeHoTun.
OcHoBHbIe MeToabl reHEeTUKN: rmoépunaonornyeckni,
LMTONOMMYECKUIA, MONEKYNAPHO-rEeHEeTUYECKNI

3.3

MoHornbpungHoe ckpelwmBaHue. lNepBbi 3akoH MeHaens — 3akoH
eanHoobpasuns  rmbpuaoB  nepsoro  nokoneHusi.  lNpaBuno
AOMUHMpPoOBaHMA. BTopon 3akoH MeHaens — 3akoH pacuienneHuns
NPU3HaKOB. LinTonornyeckune OCHOBBbI MOHOrMépuaHoro
ckpewmBaHus. 'mnoTesa YNCTOTbI ramer.

AHanusnpytowlee ckpewmBaHue. [1poMexyTodHbIN  xapakTep
HacnegoBaHusa. PacliensieHne npu3HakoB MNpuM  HEMosiHOM




3.4

3.5

AOMUHMPOBaHUN.

AunrnbpugHoe ckpelwwmBaHme. TpeTun 3akoH Mengenss — 3akoH
HEe3aBMCMMOro HacnegoBaHus npu3HakoB. LlMTtonornyeckne
OCHOBbI AUrMOpPUOHOro CKpeLLmMBaHuS.

CuenneHHoe HacnepgoBaHume npusHakoB. Pabotbl T. MopraHa.
CuenneHHoe HacnegoBaHME TFEHOB, HapylleHWe cuensieHns
Mexagy reHamn. XpoMoCOMHasa Teopusi HacrneacTBEHHOCTMW.
eHeTuka nona. XpOMOCOMHbIA MexaHuU3M onpeneneHus nona.
AyTOCOMBI W  NOMOBble  XPOMOCOMbl. [[OMOrameTHbIN U
reteporameTHbll  non. [eHeTMyeckad CTpPyKTypa MOMNOBbIX
XpoMocoM. HacrnegoBaHue npu3HaKkoB, CLEMNMEHHbLIX C NMOSTOM.
feHoTMN KaKk  LenocTHas cucTema. MnenoTtponua -
MHOXeCTBEHHOEe [Jencrteme reHa. MHOXEeCTBEHHbIN annennu3m.
B3anmogencteme HeannesnbHblX reHoB. KomMnnemeHTapHOCTb.
nuctas. MNonumepus

Bsaumogencrtene reHotuna wn  cpedbl npu  ooOpMUpPOBaHUM
deHotTMna.  MamMeHumBOoCTb  Mpu3HakoB. KayecTBeHHble 1
KONTIMYECTBEHHbIE NPU3HaKK. Buapbl N3MEHYNBOCTMU:
HeHacneACTBEeHHasi U HacneacTBEHHas.

MoaudukaumoHHas M3MeHYMBOCTb. Ponb cpefbl B hOpMUpOBaHNN
MOOUMUKALNOHHON M3MEHYMBOCTN. Hopma peakumm npusHaka.
BapunauunoHHbln psg u BapumaumoHHast kpuBasa (B. oraHHceH).
CaoricTBa MOANMUKALIMOHHON N3MEHYNBOCTMN.

[eHoTUNMYecKass M3MeH4MBOCTb. CBOMCTBA  FEHOTUMUYECKOM
N3MEHUYNBOCTMW. Buabl FEHOTUMMNYECKON N3MEHYNBOCTMU:
KOMOMHaTUBHasA, MyTaLNOHHaS.

KomMbuHaTMBHas n3MeH4YnMBOCTb. Meno3 1 MnonoBon npouecc —
OCHOBa KOMOWMHaTUBHOM W3MEHYMBOCTU. Ponb KOMOMHATUBHOW
M3MEHYMBOCTM B CO30aHUM TEHETUYECKOro pasHoobpasns B
npegenax ogHoro suaa.

MyTaumMoHHas  M3MEH4YMBOCTb.  Buabl  MyTauumni:  reHHble,
XPOMOCOMHbIE, TF€HOMHble. CMOHTaHHble W WHAYLMPOBAHHLIE
MyTauun.  FAgepHble M uuTONnasMatudeckme - MyTauuw.
Comatumyeckme u nonosble MyTauun. [pUYMHBI BO3HWKHOBEHUS
MyTauun.  MyTareHbl W MX  BRAMSHME HA  OpPraHU3Mmbl.
3aKOHOMEPHOCTU MyTaLMOHHOro npotiecca. 3akoH rOMOSTIOTMYECKNX
psSooB B HacneacTBeHHoM wuameHumBoctn (H.. Basunos).
BHesgepHas n3MeH4YMBOCTb U HAacneaCcTBEHHOCTb

KapnoTtun Yyernoseka. MexgyHapoaHas nporpammva
nccnepoBaHns reHoma yvenoseka. MeTtoabl M3ydeHUs reHETUKU
yernoBeKa: reHeanormyeckni, 6NM3HeLoBbIN, LUTOreHeTUYECKUN,
NoNynsUMOHHO-CTaTUCTUYECKNNA, MONEKYNSPHO-reHeTUYECKNNA.
CoBpemeHHOe  onpegeneHMe  reHotuna:  NOSIHOreHOMHoe
CEKBEHMpPOBaHME, FEHOTUNNPOBAHNE, B TOM 4MCrEe C NOMOLbHO
MNMUP-ananun3a. HacnegctBeHHble 3aboneBaHWsa  YerioBeka.
[eHHble N XPOMOCOMHble 6one3Hn u4enoseka. bonesHn c
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HacneacTBEHHOW npeapacnonoXeHHOCTbIO. 3HavyeHune
MEOULMHCKOM TEeHEeTUKM B nNpeaoTBpalleHUn U fleYeHuu
reHeTU4ecknx sabonesaHum Yyenoseka. CTBONOBbIE KNETKU

[omecTukauma wn  cenekums. 3apoXxaoeHwe  cenekuum  u
JOMeCTMKaLUN. YyeHune H.WN. BaBunoBa o] LeHTpax
NPOUCXOXAEHNA M MHOroobpasuns KynbTYpHbIX pacTeHun. Ponb
cenekumm B co3gaHuMmM COpTOB PacTEHUN U NOPOS, XMBOTHLIX. CopT,
nopoaa, Wwramm. 3aKkOH roOMOSIOrMYECKUX PSAOOB B HACNEeACTBEHHOM
namenumsoctn H.W. BaBunosa, ero 3aHavyeHne Ansa cenekumoHHOW
paboThbl.

MeToabl cenekumoHHonm paboTbl. WcKyccTBeHHbIM  OTHOPp:
MaccoBbli U uMHAMBUMAYaANbHbIA. JTanbl  KOMOMHALWOHHOM
cenekumn. McnbiTaHne npoussoguTenen no notomctey. OTb6op
MO reHOTUMY C MOMOLLbIO OLEHKM ddeHOoTMNa NoToMcTBa U oTbop
Mo reHoTuny ¢ noMmowbio aHannsa AHK.

McKyCcCTBEHHbBI MyTareHe3 Kak MeTod CeneKkuMoHHOW paboThbl.
PagnaunoHHbI 1 XUMUYECKUA MyTareHes3 Kak UCTOYHUK MyTauummn
Yy KyNnbTypHbIX (hbopm opraHnamMoB. Mcrnonb3oBaHWe reHOMHOro
pefakTMpoBaHMa W MeTodoB pekoMbuHaHTHbix [OHK gng
NONy4YeHNa NCXOQHOro MaTtepuana gnga cenekuuu.

MonyyeHne  nonunnougoB.  BHyTpuBuMgoBaa — rmbpuamsaums.
bnuskopogcteeHHoe CKpeLLmMBaHue, nnm NHOPUAWHT.
HepopacteBeHHOE cKpelwmBaHue, nnu aytopuauHr. 'eteposnc un ero
npuvyunHbl. Vcnonb3oBaHue reteposuca B cenekumn. OToanéHHas
mbpungunsauus. NpeogoneHune Gecnnognsa MexXsnaoBbiX rmMbpuaos.
[oCTKeHMs cenekumm pacTeHn 1 XXUBOTHbIX

O6bekTbl, ucnonb3yemble B OUOTEXHOMOMMN, — KIETOYHbIE W
TKaHeBble KyNnbTypbl, MWKPOOPraHm3aMbl, WX XapaKTepucCTuKa.
TpaguumoHHaa 6GuoTexHosnorusa:  xneboneyeHne, NonyyYyeHue
KMCITOMOJSIOYHBIX MPOAYKTOB, BUHOAenune. Mukpobuonornyeckui
CUHTES. O6beKThl MUKPOBMONOrn4ecKmnx TEXHOSIOTMMN.
lMpownssoacTeo 6ernka, aMWNHOKMCITOT n BUTaMUHOB.
MckyccTBeHHOEe onnofoTBopeHne. PEKOHCTPYKUMS SULEKNETOK U
KNMOHWPOBaHME XMBOTHbIX. MeToa TpaHcnaHTaumm saep KneTok.
XpOMOCOMHass U reHHaa uHXeHepusi. MCKyCCTBEHHbLIM CUHTE3
reHa u KOHCTpympoBaHue pekomouHaHTHbIX OHK. JocTtmxeHus n
NepcrnekTMBbl XPOMOCOMHOM N reHHOM NHXeHepun. MeguunHckme
BuoTexHonoruun. Micnonb3oBaHne CTBOSIOBbIX KIETOK

Cuctema u MHOI'OO6pa3I/Ie opraHmn4eckoro mmpa

4.1

Buonornyeckoe pasHooGpasne opraHuamoB. CoBpeMeHHas
cucTema opraHudeckoro mwupa. [puHUMnbl  Knaccudukaumm
opraHnamoB. OCHOBHble cuCTeMaTUYeCKME rPynMbl OPraHU3MOB.

OCOBEHHOCTM CTPOEHUS U XKN3HEAEATENbHOCTU OAHOKMETOYHbIX
opraHusmoB. bakTtepuu, apxeun, OOHOKMNETOYHblE  TPUOHI,
OLHOKITETOYHbIE BOLOPOCNM, ApyrMe npoTuUcTbl. KomnoHwnanbHble
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OpraHnU3Mbl. [BuxeHune OAHOKNETOYHbIX OpraHnU3moB:
amébongHoe, XryTUKOBOE, PECHUYHOE. 3awmTa y
OAHOKNETOYHbIX OpraHn3mMoB. Pa3gpaXxmMocTb Y OAHOKITETOYHbIX
opraHm3moB. Takcucbl

MHOrokneTo4YHsle pacTeHus. B3anmocssasb yacTen
MHOTOKINEeTOYHOro opraHuama. TkaHuW, opraHbl WU CUCTEMBI
OpraHOB MHOrOKIETOYHOro opraHmama. OpraHuam Kak enunHoe
uenoe. TkaHM pacTeHun. Tunbl PacTUTESIbHbIX  TKAHEMN:
obpasoBaTenibHasi, MOKPOBHasl, NpoBOAslasl, OCHOBHas,
MexaHu4eckas. OcobeHHOCTH CTpOoeHus, YHKLNI n
pacrnonoXeHna TKaHen B opraHax pacTteHumn

4.3

4.5

BeretatvBHble N reHepaTuBHblEe OpraHbl pacTeHun. DyHKUMK
opraHoB KW cucteM opraHoB. Kapkac pacteHun. [BuxeHune
MHOMOKINETOYHbIX pacTeHWni: TponuamMbl M HacTuu. lornoweHve
BOAbI, YIMEKNCNOro rasa u MMHeparnbHbIX BELWECTB PpacTEHUAMN.
AbixaHne pacteHnn. [Ouddysms rasoB 4Yepe3 MNOBEPXHOCTb
KNneTkn. TpaHCMnopTHble CcuUCTeMbl pacTeHun. BbloeneHne y
pacTeHnn. 3awmTa Yy MHOFOKNETOYHbIX pacTeHuin. KyTukyna.
CpefcTtBa NacCMBHOM N XMMUYECKOM 3alUnTbl. PUTOHUMABI.
PasgpaxumocTb 1 perynsauma y opraHmamoB. PasgpaXxXumocTb U
perynsaumsi y MHOrOKIeTOYHbIX pacTeHun. POCToBbIE BeLLecTBa U
NX 3Ha4YeHne

MHorokneToyHble XUBOTHbIE. B3anmocBasb yacTewn
MHOFOKIETOYHOrO0 OpraHmamMa. TKaHW, opraHbl U CUCTEMbI
OpraHoB MHOFOKMNETOYHOro opraHuama. OpraHuam Kak eguHoe
uenoe. [omeocTta3. TKaHM >KUBOTHbIX U YenoBeKka. Tunbl
YKMBOTHbIX TKaHen: anuTenuanbHas, coeanHuUTenbHas,
MbllleyHasi, HepBHas. OCOBEHHOCTU CTpoeHUs, QYHKUMA 1
pacnosfioXXeHNs1 TKaHEN B OpraHax XXMBOTHbIX U YenoBeka

4.6

OpraHbl U CUCTEMblI OPraHOB XMBOTHbIX. PYHKUMM OpraHoB U
cuctem opraHoB. Onopa Tena opraHm3amoB. Ckenetbl
OAHOKMNETOYHbIX M MHOFOKMETOYHbIX >XMBOTHbIX. HapyXHbIn ©
BHYTpeHHUI ckeneT. CTpoeHne 1 TUMnbl CoOegUHEHNSA KOCTEN.
[BMXKEHNE MHOMOKNEeTOYHbIX >XWUBOTHbIX. [TMTaHME XMBOTHBbIX.
[NMuTaHne NO3BOHOYHbIX XUBOTHbIX. [biXxaHne XUBOTHbIX. KoXHoe
AbixaHue. XXabepHoe 1 NérovHoe abixaHue.

[bixaHne NO3BOHOYHbLIX XUBOTHbLIX. OBOMOLMOHHOE YCITOXHEHME
CTPOEHUSI NErkKMX MNO3BOHOYHbIX >KMBOTHbIX. [bIxaTtenbHas
cuctema denoseka. MexaHmam BeHTURAUMWU NETKAX Y OTUL WU
Mrekonutawwmx.  TpaHCnopT BewectB Yy  OpraHnM3MoB.
TpaHCcnopT BeLWecTB Y XMBOTHbIX. KpoBeHOCHasa cuctema un eé
opraHbl. KpoBeHOCHada cuctema MO3BOHOYHbIX XXMBOTHbIX. Kpyru
KpoBoOOpaLwleHns. OBOSIOUMOHHbLIE  YCIOXHEHUSI  CTPOEHMUS
KPOBEHOCHOW CUCTEMbI MO3BOHOYHbLIX XWBOTHbIX. BblaeneHue vy
opraHnsmoB. BblgeneHme y XKuBOTHbIX. CokpaTuTenbHble




Bakyonu. OpraHbl BblgeneHnda. CBdA3b NOMOCTM  Tena C
KPOBEHOCHOW W BblAeNUTENbHOM cucTemMamun. BbloeneHue y
MO3BOHOYHbIX XXMBOTHbIX. 3alimMTa Yy MHOMOKNETOYHbIX XUBOTHbIX.
MokpoBbI 1 NX NPOM3BOAHbIE.

PasgpaxumocTb 1 perynauusi y opraHn3amoB. PasgpaXmmocTb y
OOHOKNETOYHbIX OpraHnaMoB. Takcucbl. Pasgpaxmmoctb U
perynaums y MHOroKfeToYHbIX pacTeHnn. PocToBble BewecTBa U
NX 3Ha4YEeHMe.

HepBHas cuctema " pednekTopHas perynsaumns y
MHOIOKITETOYHbIX XXMBOTHbIX. HepBHas cuctema u eé oTtaensl.
OBOMOLUMOHHOE YCNOXHEHNE CTPOEHUSI HEPBHOW CUCTEMbI Y
KUBOTHbIX.

Paspabotka anroputmMoB u nporpamm ans  3adodekTmBHOM
YHKUMOHANBbHON  aHHOTauUWMW  reHOMOB,  TPaAHCKPUNTOMOB,
NpoTeoMoB, MeTabonoMOB  MMKPOOPraHM3MoB, pacTeHun,
YKMBOTHbIX N YeroBeKa

5.1

5.2

5.3

OpraHI/I3M yeJrioBeKka un ero 3gopoBbe

OpraHbl U cucTembl opraHoB 4enoBeka. OTgenbl rOMOBHOMO
MO3ra No3BOHOYHbLIX XXMBOTHbIX. Pedniekc n pednektopHas ayra.
BeaycrnoBHble 1 ycrioBHble pedriekcbl. ['ymopanbHasa perynaums
N SHOOKPUHHAA CUCTEMa >KMBOTHbIX W 4enoeka. XXenesbl
9HOOKPUHHOW CUCTEMbl U WX TOPMOHbI. [encTtBue ropmMoHOB.
B3anMmocBs3b HepBHOM WM 3HAOKPUHHOM cucTteM. [unotanamo-
rmnodmsapHaa cuctema. Pednekc u pednektopHas Aayra.
besycnoBHble 1 yCnoBHbIe pedonekchl

3awmTta opraHusama ot 6onesHen. MMMyHHas cuctema venoBeka.
KneToyHbin ©n  rymoparnbHbln  UMMYHUTET.  BpOXOEHHbLIN,
NPNOBPETEHHBIN cneumduyecknn UMMYHUTET. Teopus
KNoHanbHo-cenektnsHoro ummyHuteta (M.9pnux, ®.M.bepHer,
C.ToHeraBa). BocnanutenbHble OTBETbl OpraHM3amoB. Ponb
BPOXAEHHOINO MMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3aboneBaHnn
KpoBeHocHas cuctema u eé opraHbl. Cepaue, KpOBEHOCHbIE
cocyabl 1 KpoBb. Kpyrn kpoBoobpauieHnda. PaboTa cepaua v eé
perynayus

5.4

[bixaHne Jenoseka. [Oudpdysns rasoB 4epes MNOBEPXHOCTb
kneTkn. [bixatenbHas cuctema 4enoseka. [bixaTenbHad
NoBEPXHOCTb. Perynsauna abixaHus. ObixatenbHble 06BHEMBI

5.5

5.6

MuwieBapuTenbHas cuctema yernoseka. OTtaenbl
nuweBapuTenbHoro  Tpakta. [vweBapuTenbHble  Kenesbl.
BHYTpPMNONoCcTHOE 1 BHYTPUKIETOYHOE NULLEBapeHne

MokpoBbl M wnx npousBoAHble. OpraHbl BblgeneHnsa. [Modkw.
CTtpoeHve U1 QYHKUMOHMpPOBaAHWE HedpoHa. DdunbTpaums,
cekpeuuss n obpaTHOe BcacbiBaHME KaK MexaHu3Mbl paboTbl
opraHoB BblgeneHnsa. ObpasoBaHMe MOYM Y YenoBeka

5.7

[1BXKeHne 4venoBeka: MbllLIeYHas cuctema. CkeneTHble MbILlLbI




n nx padborta. CTpoeHme 1 TUMbl COEAUHEHUS KOCTEN

6.1

Teopus apontoumn. Passutme xn3sHu Ha 3emne

OBONOLUNOHHAA Teopus Y. [apsuHa. lNpegnocblnkn
BO3HWKHOBEHUSA AapBuHM3MA. KM3Hb M HayvyHad OEATESNIbHOCTb
Y. JapsuHa.

Aswxywine cunel asonwoumm BuaoB no Y. [apsBuHy (BbiCcOoKas
MHTEHCUBHOCTb PAa3MHOXEHUS OpPraHM3MOB, HacneacTBeHHad
N3MEHYMBOCTb, Gopbba 3a cyllecTBOBaHME, €CTECTBEHHbIN U
NCKYCCTBEHHbIN OTHOP).

OdopmneHne cuHTeTMYeckon Teopum asonouum  (CTI).
HentpanbHaa Teopus aontounn. CoBpemMeHHasi 3BOMNIOLNOHHAs
6uonornsa. 3HayeHne 3BOMOLUNOHHON Teopuu B hOPMMUPOBaAHUN
€CTeCTBEHHO-HaY4YHOW KapTUHbI MUpa

6.2

Monynauma  Kak  aneMeHTapHad  eduvHWua  3BOSMOUMMN.
CoBpeMeHHble MeTOAbl OLEHKN reHeTMYeCKOro pasHoobpasuns m
CTPYKTYpbl nonynsauun. ameHeHne reHodoHada nonynaumMm Kak
3fleMeHTapHOe 3BOSIOLMOHHOE sBMeHue. 3aKkoH reHeTU4ecKoro
paBHoBecus [x. Xapawn, B. BanHbepra.

onemeHTapHble  dakTopbl  (ABMXYWME CUNbl)  3BONHOLNN.
MyTaunoHHbIN npouecc. KombuHatMBHasa nameH4mMBocCTb. dpend
EHOB — CIlydalHble HeHarnpaBfeHHble W3MEHEeHUs 4acToT
annenen B nonynaumax. 3ddekT ocHoBaTend. Mwurpaumn.
N3onaumsa nonynaumn: reorpadudeckass (NpocTpaHCTBEHHASA),
buonormyeckasa (penpogyKTneHas).

EcTtecTBeHHbIN OTOOP — HanpaBnawWMn akTop 3BOSMOLMUN.
dopMbl eCTECTBEHHOIO OTOOpPA: ABWXKYLLNA, CTabUNU3NpyoLWmi,
paspbliBaloLwmi (An3pynTueBHbIn). NMonoson otéop.
[MprcnocobneHHoCTb OpraHM3MoB Kak pesynbTaT
MUKPOIBOSTHOLUMN. BosHukHOBeHME npucnocobneHnn y
opraHuamoB. Apomopdo3bl M unguoagantaumn. [Npumepsbl
npucnocobneHnn y OpraHM3moB. OTHOCUTENBHOCTb
NPMCNOCOBNEeHHOCTM OPraHM3MOB.

Bua, ero kputepum wun cCTpykTypa. BupgoobpasoBaHue Kak

pesynbTar Mukpoasonoumn. KMsonauus — knwoyeson dakTop
BugoobpasoBaHua. [lytmh wn  cnocobbl  BuaoobpasoBaHus:
annonarpuyeckoe (reorpaduyeckoe), cuMmnaTpuyeckoe
(akonorunyeckoe), «MTFHOBEHHOE» (mnonunnongmsauyus,

rmbpuansaums). AnutenbHOCTb 3BOSTHOLMOHHBLIX NPOLECCOB.
MexaHun3mbl hopMupoBaHus Bronormyeckoro pasHoobpasums.
Ponb aBontoumoHHOM 6uonornm B paspaboTke Hay4YHbIX METOAOB
coxpaHeHuns 6uopasHoobpasnsa. MUKpoO3IBOMOLNA U KOSBOSHOLNS
napasutoB UK ux xo3seB. MexaHuambl  OPMUPOBaHMS
YCTOMYMBOCTU K aHTMBUOTUKAM 1 cnocobbl 60pbbbl ¢ HER

6.3

MeToabl N3yvyeHna  Makpo3BOJIHOUUN. [ManeoHTONOrM4Yeckne
MeToAbl n3y4yeHnd  3BOJTIOLNN. I'Iepexo,qHue (pOprI n




dounoreHeTMYeckne psaabl OpraHN3MoB.

Buoreorpaduyeckne metoabl MsydeHus asonouun. CpaBHeHue
donopbl U ayHbl MaTEPUKOB M OCTPOBOB. buoreorpadgpuyeckue
obnactn 3emnn. Buabl-aHAEMUKM N PENUKTDI.
Ombpuronornyeckne n cpaBHUTENbHO-MOPONOrMYeckne MeToapl
n3ydeHna aIBonlouMn. [eHeTMyeckme MexaHu3Mbl 3BOMOLMM
OHTOreHe3a W  MNOSBNEHUA  3BOJSIIOUMOHHBIX  HOBLUECTB.
[OMONOrMyHblE W aHanoruyHble opraHbl. PygumeHTapHble
opraHbl n aTaBU3MblI. MonekynsapHo-reHeTu4eckue,
bMoxmmmyeckme M MaTtemaTuyeckue  MeTodbl  U3yYeHus
aposioumn. omonornyHole reHbl. CoBpeMeHHble MeToAbl
NOCTPOEHNA PUNOreHeTUYECKUX LJePEBLEB.

XPOMOCOMHbIE MyTaLnn 1 3BOSTHOLNA FEHOMOB.

O6Lwme 3akoHOMepHOCTM (Npasuna) asonoumn. HeobpatnMocTb
aposioumn. AgantuBHasa paguauusi. HepaBHOMEpPHOCTb TEMMOB
3BOSTHOLNN

6.4

HayuHble rMnoTesbl NPOUCXOXAEHUS XM3HM Ha  3emne.
AbuoreHes wn naHcnepmus. [loHayyHble NpeAacTaBfieHns O
3apoXOeHUN XU3HU (KpeauuoHusm). [unotesa MNOCTOSAHHOIO
CaMO3apOXAEHNS XN3HU N e€ onpoBepxeHne onblTamu . Pean,
1. CnannaHuanu, J1. [Mactepa. [lpouncxoXgeHue >XU3HU W

acTtpobuonorusi.
OcCHOBHble 3Tanbl HeopraHmyeckon aponounn. [naHeTapHasa
(reonornyeckas) 3BONHOUMUA. Xnmmyeckas 9BOSIOUUA.

ABMOreHHbIN CUHTE3 OpraHMYeCKUX BELLECTB U3 HEOPraHUYEeCKUX.
Onbit C. Munnepa u . KOpu. ObpasoBaHne NOIMMEPOB U3
mMoHomMmepoB. KoauepBaTHas runotesa A.M. OnapuHa, runoTtesa
nepBu4Horo GynboHa [x. XongenHa, reHeTudeckas rmnotesa [.
Ménnepa. Pubosumbl (T. Yek) u rmnotesa «mupa PHK» Y.
MMnbepta. ®dopmupoBaHne memMbpaH U BO3HUMKHOBEHME
NPOTOKMNETKM.

Nctopua 3emnu wn meToabl €€ usydeHuda. Wckonaemble
opraHuyeckme ocTtatkn. [eoxpoHonorms UM e€  MeToabl.
OTHocuTEenNbHas n abcontoTHas reoXpoHonorus.
["eoxpoHonornyeckas wKkana: 30Hbl, 3pbl, NEpUOabIl, AMOXMU.
HavanbHble aTanbl opraHuyeckon aBosnouuun. [lossrneHve w
3BOSIOUMA  NEPBbIX  KNeTok.  Jsonwouma  metabonuama.
BosHukHoOBeHME nepBbiX akocucteM. CoBpeMEHHbIE MUKPOOHbLIE
OMONNEHKM Kak aHanor nepBblX Ha 3emne coobulecTs.
Ctpomatonutbl. [TpokapnoTbl U 3yKapuoThlI.

MpoucxoxaeHne aykapuoT (cMmbuoreHes). OBOSIOLMOHHOE
npoucxoxgeHne BupycoB. [lpoucxoxgeHne MHOMOKNEeTOYHbIX
opraHnamoB. BO3HWKHOBEHWE OCHOBHbLIX MPYMM MHOFOKIETOYHbIX
OpraHn3moB.

OcHoBHble 3Tanbl 9BOMOUMM BbiCWMX pacTeHnin. OCHOBHblE
apomopdo3bl pacTeHnn. Bbixog pacteHun Ha cyuwly. NossneHue




CMOpPOBbLIX pacTeHUM W 3aBoeBaHME UMK cywn. CeMeHHble
pacteHus. lNponcxoxageHne LUBETKOBbIX pacTEeHUN.

OCHOBHble 3Tanbl 3BOMOUMUA XKMBOTHOrO Mupa. OCHOBHbIE
apomMopo3bl XMBOTHbIX. BeHackasa ayHa. KemBpuicknin B3pbiB
— nosiBrieHMe COBPEMEHHbIX TunosB. [lepBble XxopOoBble
XUBOTHble. XM3Hb B BoAde. JBOMWOUMS  MO3BOHOYHbIX.
MpoucxoxpeHne amdpudbun wn pentunun. [NpoucxoxgeHune
mMnekonutawwmx M ntud. [puHUun knoyesoro apomopdosa.
OcBoeHve 6eCcrno3BOHOYHBIMW U MO3BOHOYHBIMW KMBOTHBLIMM
cywn.

PasButne Xu3Hu Ha 3emne no a3pam U nepuogam: apxemu,
NpoTEPO30Mn, naneosown, Me3030M1, kKanHo3zon.  Obuwas
XapakTepucTuka KnumMata W reoriorMdeckux  MNpoLeccos.
MosaBneHue n pacuBeT XapakTepHbIX OpraHn3mMoB.
YrneobpasoBaHue: ero ycrnosusi U BNUsHME Ha ra3oBbli COCTaB
aTMmocdepbl.

MaccoBble BbIMUPAHUA — 3KOSIOrMYECKME KPU3UCbl MNPOLUSIOro.
MpuynHbl U CcnNeacTBMst MaccoBbIX BbiMUpPaHUW. COBpPEMEHHBbIN
9KOJSTOrMYECKNN KPU3NC, ero 0COBEHHOCTH

6.5

Pasgenbl v 3agadn anTpononorun. MeTtogbl aHTPOMOMoruu.
CtaHoBneHne npeacTtaBneHnn O MPOUCXOXAEHUN 4YeroBeka.
CoBpeMeHHble Hay4Hble TEOPUN.

CxopcTtBo  4yenoBeka € XMBOTHbIMW.  CuctemaTtumydeckoe
nono)xeHme 4enoseka. CBuaeTenbCTBa CXOACTBa 4eroBeka C

YKMBOTHbIMMU: CpaBHUTENbHO-MOPAdONornyeckme,
ambpuonornyeckue, d13nonoro-6moxmmmnyeckme,
noBegeH4YecKue. OTtnnuums yernoseka oT YKUBOTHBbIX.

[MpaAMOXoXOAEeHNe M KOMMNSIEKC CBSA3aHHbIX C HMM MNPU3HAKOB.
Pas3BuTne ronoBHOro Mmosra n BTOPOW CUrHanbHOM CUCTEMBbI.
Oemxywne cunbl (daktopbl) aHTpornoreHesa: 6Guonorndeckue,
couynanbHble. CooTHOWweHMe 6MoNorM4Yeckux W coumranbHbIX
¢bakTOpOB B aHTPOMNoOreHese.

OcCHOBHblE CTagun aHTpornoreHesa. ABCTpanonuTekn — AByHOrme
npeaku nogen. Henoesek ymensiv, Nnepsblie N3roToBNeHNA opyanm
Tpyga. Yenosek npamMoxodawMin U nepBbid BbIXo4 nogen 3a
npegenbl Adpukn. Yenosek rengenbbeprckmm — obwmn npeaok
HeaHZepTanbCKOro 4yerioBeka n 4yenoseka pasyMHoro. Yenosek
HeaHOepTanbCKUN Kak BUA Jo4eN XOnoa4Horo knmmarta. Yenosek
pa3yMHbIH  COBPEMEHHOro  Tuna, [OEHUCOBCKUA  YEerOBEK,
OCBOEHWE KOHTMHEHTOB 3a npeaenamun Apukn.

OBoONOUNA COBPEMEHHOrO 4erioBeka. ECTecTBEHHLI OTOOp B
nonynauunax yenoseka. MyTauMOHHbIN NpoLecc 1 NoIMMOPOU3M.
[MonynsaunoHHbIe BOMHLI, Apend reHoB, murpaumsa n «ddpdekr
OCHoBaTesisi» B NONynsaunax COBPEMEHHOro YerioBeka.
Uenoseyveckne pacbl. [loHaTMe o pace. bonblwme pachi:
eBporneongHas (eBpaswunckas), aBcTpano-HerpongHas




(akBaTOpManbHaga), MoHrorniongHas (asmaTcKo-amepuKaHcKkas).
Bpema u nytu pacceneHus yenoBeka no nnaHete. EAMHCTBO
Yyenoseyecknx pac. HayyHad HecoCTOSATEeNbHOCTb pacuama.
MpncnocobneHHOCTb  YeroBeka K pasHbIM  YCIOBUSAM
oKkpyxawwien cpeabl. BrnmnaHue reorpadunyeckon cpegbl U
apendba reHoB Ha Mopdonornio n dn3nosorno Yenoseka

OKOCUCTEMBI U npucywime nM 3aKOHOMEPHOCTH

7.1

Pasgenbl n 3agadn akonormn. CBA3b 3dKonormm c  Opyrumm
HayKamu.

MeToabl akonorun. loneBble HabNOAEHUA. OKCNEPUMEHTbI B
aKkonormn: npupodHble n nabopatopHble. MogenupoBaHue B
akonormn.  MOHUTOPUHI  OKpYyXalowen cpedbl:  foKasibHbIN,
permoHanbHbIN 1 rnobanbHbIN

7.2

oKonornyeckne akTopbl M 3aKOHOMEPHOCTU WX OEUCTBUA.
Knaccundpukaumss  akonormyeckux ¢aktopoB: abuoTudeckue,
ovotnyeckme, aHTpornoreHHole. O6WMe  3aKOHOMEPHOCTU
AencTBna akonormyecknx akropos. [pasuno muHumyma (K.
WnpeHrenb, K. Jlmbux). TonepaHTHOCTb. 3BPUOUOHTHbLIE U
CTEHOOUOHTHbIE OpraHM3Mbl.

Abuotnyeckne daktopbl. CBET Kak 3KOMOrMYEeCcKnin dakrop.
[enctBme pasHbIX y4aCTKOB COSTHEYHOrO CrekTpa Ha OpraHn3mbl.
JKosornyeckne rpynnbl PaCTEHUN U XKUBOTHbLIX MO OTHOLLEHUIO K
ceeTy. CurHanbHas ponb ceeta. doTonepmnoanam.

TemnepaTypa  kak  akonormdeckum  paktop.  [encrtsue
TemnepaTtypbl Ha OpraHn3mbl. [MonknnotepmHble n
FOMONOTEPMHbIE OpraHn3Mmbl. OBPUTEPMHbIE U CTEHOTEPMHbIE
OpraHn3mbl.

BrnaxHocTb kak akonorndeckmin  paktop. [pucnocobnenuns
pacTeHMn K nogaepxaHuo BoaHoro GanaHca. Knaccudpmkauyus
pacTeHnn No OTHOLLEHUIO K BoAe. [pucnocobneHnst XMBOTHbIX K
N3MEHEHUIO BOAHOIO pexunuma.

Cpenbl 0obuTaHna opraHM3MOB: BOAHasi, HaA3eMHO-BO3AyLUHaA,
NoYBEeHHas, rnybuHHaa nognoyYBeHHasi, BHYTPUOPraHM3MeHHas.
dun3nKo-xummnyeckne ocobeHHOCTM cpen obuTaHusa OpraHM3MOoB.
MpucnocobneHns opraHnN3mMoB K XXM3HU B pa3HbIX cpeaax.
Buonornyeckne putmbl. BHewHuMe ©n  BHYTpPEHHWE PUTMBbI.
CyTO4HbIE N rognyHble pUTMbI. [pncnocobneHHOCTb OpraHM3MoB
K CE30HHbIM U3MEHEHUSIM YCITOBUI XUSHMW.

XKnsHeHHble opmbl  opraHM3amMoB. [loHATME O XKU3HEHHOM
dopme. XKusHeHHble POpMbl pacTeHUn: OepeBbs, KYCTapHUKWU,
KyCTapHWYKN, MHOrofneTHue Tpasbl, OOHOMNETHUWE TpaBbl.
Kn3HEHHbIE OPMbI  KUBOTHbIX: MOPOOUOHTLI, EOOUOHTHI,
a3pobunoHTbl. OcobeHHOCTM CTpoeHna N obpasa KU3HW.
BuoTtnueckne aktopbl. Buabl GUOTMYECKNX B3anMMOLENCTBUMNA:
KOHKYpPEeHUNS,  XULWHMYecTBO, cumMbnos wn ero  popmbl.
MapasnTtuam, Koonepauums, MYTyanmam, KOMMeHcanumam




(kBApTUPAHTCTBO, HaxnebHM4YeCcTBO). HeTpodunyeckne
B3aMmogencTeus  (Tonudeckue, dopudeckue, dabpuyeckume).
3HayeHne BuoTUYecKnx B3aUMOAEWNCTBUM ANSA CyLLEeCTBOBAHWUA
opraHu3aMoB B cpege obutaHusa. [MpuHUMN  KOHKYPEHTHOrO
NCKITIOYEHNS

7.3

7.4

OKonornyeckne xapaktepuctvkn nonynsauuu. llonynaumsa  kak
Ouonormyeckaa cuctema. Ponb HeogHoOpPoOAHOCTM  cpeabl,
dm3ndecknx GapbepoB n ocobeHHocTen Owuonorum BUAOOB B
dopMMpPOBaAHNN  MPOCTPAHCTBEHHOW  CTPYKTYPbl  NOMYJSISALUMN.
OcCHOBHble MokasaTenu nonynsaAuun: YUCNEHHOCTb, MNOTHOCTD,
BO3pacTHada 1 nofioBasi CTpykKTypa, poXXgaemMocTb, NPUPOCT, TEMI
pocTa, CMEPTHOCTb, MUrpaLms.

akonormyeckas CcTpyktypa nonynsauun. OueHKka 4YMCeHHOCTU
nonynauun.  [OuHammka nonynauMmM M eé€  perynauus.
Bunotnyecknn noTeHuunan nonynsuunu. MopenunpoBaHue
AnHaMukn nonynsumn. Kpmeble pocta YMCNEHHOCTU NONYNAUUN.
KpuBble BbbkMBaHUS. Perynaumnsa YMcneHHoCcTn nonynsauum: ponb
aKkTopoB, 3aBUCALUMX WU He 3aBUCAWMX OT MNSIOTHOCTMW.
JKonormnyeckune ctpaTternm BMaoB (r- u K-ctpaterum).

NoHatne o6 3konornyeckonm Huwe Buaga. MecTtoobutaHue.
MHoromepHas moaesnb aKonorndeckon Huwmn k.. XaTymHCcoHa.
Pasmepbl 9KOS10rMyecKon HULLW. MoTeHunanbHas n
peanu3oBaHHas HULLIK.

Bug kak cuctema nonynaumin. Apeanbl BuaoB. Buabl n ux
XWU3HEHHble cTpaTernn. 3aKOHOMEPHOCTM NOBEAEHUSA N MUTPaLMiA
XMBOTHbIX. Bronornyeckne nHBasnmn YyxepoaHbix BUOOB

CoobuiectBa opraHuamoB. buoueHo3 n ero cTpyktypa. Casmn
Mexay opraHmamamu B GMOLEHO3e. DKocucTeMa Kak OTKpbiTas
cuctema (A.X. TeHcnn). DyHKUMOHANbHbIE BIIOKM OPraHM3MoB B
aKocucteme: NPOAYLEHTHI, KOHCYMEHTHbI, peayueHThl.
Tpoduyeckne  ypoBHU.  Tpodpudeckne uenn n  ceTwu.
AbunoTtundeckmne 6rokM akocucTeM. oYBbl N UMbl B 9KOCUCTEMAX.
KpyroBopoT BELLECTB 1 NOTOK 3HEPTUN B IKOCUCTEME.

OcHoBHbIE MOKasaTenn akocuctembl. bnomacca v npogykums.
JKonornyeckne nupamuabl Ynucen, Guomacchbl U IHEPTUN.
HanpaBneHHble 3akOHOMEpHbIE CMEHbI COOOLLECTB — CyKLECCUMW.
[MepBUYHbIE M  BTOPUYHbIE  CYKLUECCMM W UX  MPUYUHBI.
AHTpororeHHble BO3OENCTBUA Ha cykueccun. KrnmmakcHoe
coobuectBo. bruopasHoobpasme 1 NonHOTa KPyroBopoTa BELLECTB
— OCHOBa YCTOMYUBOCTN COOBLLIECTB.

MpupoaHble  3KOCUCTEMbI.  AHTPOMOrE€HHblIE  3KOCUCTEMBbI.
Arpoakocucrtema. ArpoueHos. Pasnuuunga Mexay
AHTPOMNOreHHbIMN U NPUPOLHLIMU 3KOCUCTEMaMMN.
Ypboakocuctembl. OCHOBHble KOMMOHEHTbI  ypboakocuctem.
lopoackaa dnopa un @ayHa. CuHaHTponmMsauma ropoacKom
drayHbl. Buonorunyeckoe M XO3SANCTBEHHOE  3HayeHue




arpoaKkocmcTem n ypboakocucTem. 3aKOHOMEPHOCTH
dOpMMPOBaAHNSA OCHOBHbIX B3aMMOLEWCTBUA OpPraHM3MoOB B
aKocucTemax.

[MepeHoC 3HEpPrnun 1 BELLLECTB MEXAY CMEXHbIMU 3KOCUCTEMaMM.
YCTOMYMBOCTb OPraHM3MoB, NOMynsauum n 9KOCUCTEM B YCITOBUSAX
€CTeCTBEHHbIX U aHTPOMNOreHHbIX BO34ENCTBUN

7.5

Buocthepa - obwennaHetapHas obonoyka 3emnn, roe
cywiectsyeT unuM  cyuwlectBoBana Ku3Hb. YyeHne B.U.
BepHaockoro o 6uocdepe. Obnactn 6uocdepbl n eé cocrtas.
XKunBoe BeLLecTBo 6uoctepbl 1 ero QyHKUMN.

3akoHOMepHOCTU cyulecTBoBaHUS Ouocdepbl. OcobeHHoCTH
Onoccepbl kak rnobanbHOM  SKocucTeMbl.  duHamumyeckoe
paBHoBecne B  6Ouoccepe. KpyroBopoTbl  BeLleCcTB MU
buoreoxummyeckue Uuknbl (yrnepopa, asota). PuTMu4HOCTb
sBreHnn B bruocdepe.

3oHanbHOCTb Brnocdepsbl. MNoHATME 0 Buome. OCHOBHbIE BMOMBI
CYLUW: TyHApa, XBOVIHbIE neca, CMeLlaHHble n
LUMPOKONUCTBEHHbIE  fleca, CTEeNW, CaBaHHbl,  MYCTbIHW,
Tponuyeckue neca, BbICOKOropbda. KnumaT, pacTUTenbHbIi U
XMBOTHbIN MUp BUOMOB CyLLN.

CTpyKTypa u (PYHKLMSA >KMBbIX CUCTEM, OLIEHKA WX PECYPCHOro
noTeHumana n 6nocepHbIx OyHKLMI

7.6

OKonorn4eckne Kpmsncbl N nx npudnHel. Bosgencrene vYenoseka
Ha 6uocdepy. 3arpssHeHue Bo3gywHon cpegbl. OxpaHa
Bo3ayxa. 3arpsaAsHeHMe BogHow cpeabl. OxpaHa BOAHbIX
pecypcoB. PaspyweHne nouysbl. OxpaHa NOYBEHHbLIX PECYpCOB.
M3meHeHne knumara.

AHTpOMNoOreHHoe BO34ENCTBME HA pPaCTUTENbHBLIN N XUBOTHbIN
mMup. OxpaHa pacTUTENbHOIO WU XMBOTHOro Mupa. OCHOBHblEe
NpuvHUMNbl  OXpaHbl  Npupodbl. KpacHble  kHurn.  Ocobo
oxpaHsiemble npupogHble Tepputopumn (OOIMMT). BoTaHuyeckne
cagbl 1 300510rM4YecKne napku.

OCHOBHbIE MPUHLMMbLI YCTONYMBOrO pPasBUTUS YeroBeYecTBa U
npupoabl. PaunoHanbHOe nNpupoaonofb30BaHME M COXpaHeHue
Buonormyeckoro pasHoobpasus 3emnu




	Страницы из тит.ООП СОП_pdf-19.pdf
	Приложение 17. РП Биология (У).pdf



