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NOACHUTEJNIbHAA 3AMNMUCKA

[Mporpamma no yyebHomy npeamety "buonorns" (mnanee - Guonorus) Ha
YpOBHe cpefHero obuiero obpasoBaHus paspabotaHa Ha ocHoBe defeparnbHOro
3akoHa oT 29.12.2012 Ne 273-®#3 «O6 ob6pasoBaHun B Poccuiickon
depepaunny, Oroc COO, KoHuenumum npenogasaHusa y4debHoro npegmeta
«bunonorna» n OCHOBHbIX MONOXeHUn denepanbHoM paboyen nporpamMmmbl
BOCMNUTAHWUS.

YyebHbin npegmeTt «buonoruay yrnybnéHHoro ypoBHst mdydenus (10-11
Knacchbl) sBnsieTcst OAHUM M3 KOMMOHEHTOB NpegMeTHon obnactn «EctecTBeHHO-
HayyHble npeameTbl». CornacHo nonoxeHnam ®roC COO npodunbHble
y4yebHble npegmeTbl, udydyaemble Ha yriybnéHHOM ypoBHE, SBASAOTCS CNOCOO0OM
anddepeHunaumm obydeHuss Ha YpoBHe cpegHero obuiero obpasoBaHus u
npu3BaHbl obecneunTb NPEEMCTBEHHOCTb MEXAY OCHOBHbIM OOLMM, CpeaHUM
obwmm, cpegHMM npodpeccuoHarnbHbIM U BbiClWMM ObpasoBaHnem. B 1o xe
BpEMS KaXabl U3 3TUX Y4ebHbIX NpeameToB OOMKeH ObiTb OPMEHTMPOBAH Ha
NPUOpUTETHOE pelueHne obpasoBaTenbHbIX, BOCNUTATENbHbIX M pa3BMBaOLLMX
3afad, CBsI3aHHbIX C NpodopueHTaumen obyyarolmxcs U CTUMYNMPOBaHMEM
MHTEepeca K KOHKPETHOW ob6syiaCTn HayyHOro 3HaHusl, CBA3aHHOro ¢ Guonoruen,
MEeAMLMHON, 9KONOrmemn, NCUXonornen, CopToM UNn BOEHHbIM LEMOM.

[Mporpamma no yyebHomy npeamety “"Buonorna” gaéTt npeacraBneHwe o
uenu n 3agadax msydeHunsa yyebHoro npegmeta «buonorna» Ha yrnybnéHHom
ypoBHe, onpenensaet obsizatenbHoe (MHBapMaHTHOE) NpegMeTHOe coaepXKaHue,
ero CTPYKTypupoBaHMWe MO pasgenam u Temam, pacnpegeneHue no Kraccam,
pekoMeHayeT nocrnefoBaTeflbHOCTb M3yvyeHUs y4ebHOro maTtepuana ¢ y4éTom
MEXNpPeaAMETHbIX U BHYTPUNPEAMETHbIX CBA3eW, Norukn yvyebHoro npouecca,
BO3pacTHbIX 0OcobeHHocTen obydawwmxca. B nporpamme no 6Guonornu
peanu3oBaH MPUHLUUN MPEEMCTBEHHOCTM C M3y4yeHMeM Ounonormm Ha ypoBHE
OCHOBHOro obuiero obpasoBaHuda, 6Gnarogapss 4emy npocMaTpuBaeTCs
HanpaBfeHHOCTb Ha nocrneaywuwiee pasBuTMe OBUOMOrMYecKUx  3HaHWUMN,
OPUEHTMPOBAHHbLIX Ha POPMUPOBAHME E€CTECTBEHHO-HAY4YHOr0 MUPOBO33PEHUS,
9KOMOrMYEeCKOro MbILEHNs, NpeacTaBneHun O 300poBOM obpase XM3HW, Ha
BOCnuTaHne OepexHOro OTHOLLUEHUSI K OKpyXawwen npupogHonm cpege. B
nporpammMme no 6Guonormm Takke nokasaHbl BO3MOXHOCTU yd4ebHOro npegmeta
«buonorna» B peanusaumn TpebosaHun SroC COO Kk nnaHupyembiM
NINYHOCTHBIM, MeTanpegMeTHbIM U NpeaMeTHbIM pesynbTatam obydeHus u B
opMMpPOBaAHMM  OCHOBHbIX BWOOB Y4eOHO-NoO3HaBaTENbHON LEeATEeNnbHOCTU
obyvaloLmxcs no OCBOEHUIO coaepXaHus Guonornyeckoro obpasoBaHUs Ha
YpOBHe cpeaHero obuwero obpasoBaHus.

YuebHbih npeameT «buonorna» Ha ypoBHe cpegHero obuiero obpasoBaHus
3aBepliaet Ouonorndeckoe obpasoBaHMe B LWIKONME W OPUEHTUPOBAH Ha
paclwmpeHne n yrnybneHne 3HaHui oby4aroLmMxcs O XMBOW Npupoae, OCHOBaX
MOMEKYNAPHON U KMeToYHon OGuonorum, ambpuornorum n 6uonorum passBuTuUS,
reHeTUKn, cenekumm, GUoTEXHONOrMM, 3BONOLMOHHOIO YHEHUS U IKONOTUM.

N3yuyeHne yyebHoOro npegmeta «buonorus» Ha yrnybneHHOM ypoBHe
OPVEHTMPOBAHO Ha MNOAMOTOBKY OBy4valmuxca K nocnegytowemMy nonyvyeHuto
Guonormyeckoro obpasoBaHMsi B By3ax W OpraHuMsauusx  CpeaHero
npodeccmoHanbHoro obpasoBaHus. OCHOBY €ero coaepXaHusi cocTaBnsieT



cucteMa OMONOrMYECKMX 3HaAHUM, MOSTYYEHHbIX NPU M3yYeHun oby4varommMmncs
COOTBETCTBYIOLLNX CUCTEMATMYECKMX pa3genoB 6Monormm Ha ypoBHe OCHOBHOIO
obuiero obpasosaHus, B 10-11 knaccax 3Tu 3HaHUS NofyvatoT pasButue. Tak,
paclumMpeHbl U yrnybneHbl GMONOrMyeckne 3HaHuUsl O PacCTEHUsIX, XUBOTHBIX,
rpnbax, GakTepusax, opraHuMaMe 4enoBeka, OOLIMX 3aKOHOMEPHOCTSX >KU3HMU,
OOMOMNHUTENbHO  BKMtOYEHbl  Buonornmdeckne CBeAeHUss  MPUKNAgHOro M
NMOUCKOBOIrO XapakTepa, KOTOpble MOXHO WCMNONb30BaTb KakK OPUEHTUPblI Ans
nocriegytowero  Bblbopa npodeccun. Bo3moxHa  Takke  MHTerpaums
BMONOrMYyecknx 3HaHMM C COOTBETCTBYIOLMMM  3HAHUAMM, MONYYEHHbIMM
oby4varowmmmuca npu n3yv4eHnn usmknm, XuMmnn, reorpapun n mateMaTuku.

CTpykTypa nporpammbl no y4ebHomy npeamety "buonorna" otpaxaet
CUCTEMHO-YPOBHEBbIN U 3BOSIOLMOHHBLIM MOAXO4bl K WM3y4eHuto Buonorun.
CornacHo MM, M3y4yalTCA CBOWCTBA M 3aKOHOMEPHOCTW, XapaKTepHble Ond
XMBbIX CUCTEM Pa3HOro ypOBHS OpraHu3auum, 3BOSIOLMA OpraHMYeckoro mupa
Ha 3emne, coxpaHeHus Buonormyeckoro pasHoobpasusa nnaHetol. Tak, B 10
Knacce M3y4alTCA OCHOBbl  MOSMEKYNsIpHOM U KNeToyHon  Buonorum,
ambpuornormm 1 6uonornn pasBUTUSA, FTEHETUKN U Cenekunmn, BUoTexHonormm u
CUHTETUYECKOM OBuonormn, akTyanuampyroTcs 3HaHus  obydarowmxca no
BboTaHuke, 3oon0rnun, aHatomumn, uamonorum yenoseka. B 11 knacce nsyyatorcs
9BOJIIOLMOHHOE YYeHME, OCHOBbI 3KOMNOMMn n ydyeHne o bruocdepe.

YyebHbin npeametr  «buonorna» npmsBaH obecneynTtb  OCBOEHUE
obyvarowmmmncs 6Uonormyecknx Teopun U 3aKOHOB, AEN, NPUHLMMNOB U NpaBun,
fnexalnx B OCHOBE COBPEMEHHOWN €CTECTBEHHO-HAYYHOW KapTUHbI MUpa, 3HAHWUI
O CTPOEHUU, MHOroobpasmm n ocobEeHHOCTAX KMETKWU, opraHuMama, Nonynsuuu,
BG1oLEeHO03a, SKOCUCTEMbI, O BblAAIOLWMXCS HAYYHbIX AOCTMXEHUAX, COBPEMEHHbIX
nccnenoBaHuaX B 6Monornm, NpuknagHbiX acnektax bunonornyecknx aHaHmn. [ns
pasBuUTUS U MOAAEepXaHuUsi MHTepeca obyvarwmxca K buonormm Hapsgy co
3HauuTenbHbiIM  OOBLEMOM  TEOPETUYECKOro MaTepumana B coaepXaHuu
nporpammbl No GuonorMm NpegycMOTPEHO 3HAKOMCTBO C UCTOPUEN CTaHOBIEHMS
N pasBUTUS TOW WU MHOM obBnacTu Guonornm, BKNAaAOM OTEYECTBEHHbIX M
3apybeXHbIX YYEHBIX B pELUEHNE BaXHEMLIMX OBUONMOrMYECKUX U IKOSNTOrMYECKNX
npobnem.

Llenb n3yveHuns yuyebHoro npeameta «buonorus» Ha yrny6néHHOM ypoBHE
— oBrageHve ob6y4valWnMMCA 3HaHUSMW O CTPYKTYPHO-PYHKLMOHANbHOM
opraHmsauuMmM >KMBbIX CUCTEM pPas3HOro paHra W npuobpeTeHne yMeHUn
ncnomnb3oBaTb 3TU 3HAHMA B (POPMMPOBAHUM MHTEpeca K onpeaenéHHON
obnactn npodeccuoHanbHOM AeATEenNbHOCTU, CBA3aHHOW C Buonornen, unn K
Bbl6OpyY y4ebHOro 3aBeeHns ans npoaormkeHnst buonornyeckoro obpasoBaHus.

HdocTtmxkeHne uenn usydeHus ydebHoro npeameta «buonorus» Ha
yrnybnéHHom ypoBHe obecneunBaeTcsa pelleHnem criegyowmx 3agav:

0oCBO€HME 00y4valoLWnMmNCA CUCTEMbI BMOMOrNMYECKUX 3HAHUIN: 06 OCHOBHbIX
Bronornyecknx Teopmax, KOHUenuUusax, rmnotesax, 3akoHax, 3akOHOMEPHOCTAX U
npaBunax, COCTaBMAILMNX COBPEMEHHYIO €CTECTBEHHO-HAYYHY0 KapTUHY MUPa;
O CTpOEeHuu, MHoroobpasmm n ocobeHHOCTAX Buonornyecknx cuctem (Knetka,
opraHuam, nonynauusi, Bua, 6uoreoueHos, 6uocdepa); O BbloarOLWMXCA
OTKPbITUSIX U COBPEMEHHbIX UCCNefoBaHUAX B Buonoruu;



O3HakomIieHne oby4varumxcs ¢ MeTogaMum MO3HAHUSA XXUBOW MPUpPOabI:
nccnegoBaTenbCKMMM  MeTogaMm  OMonormyecknx Hayk (MONEKynsipHoM W
KnetouyHon 6uonoruu, asmbpuonormm wun ©OunonorMnM pasBUTUS, TEHETUKM W
cenekumn, OUOTEXHOMNMOTMM W CUHTETUYECKON Ouonornn, naneoHTonormu,
aKomormm);  MeTogamum  CaMOCTOSTESNIbHOMO  npoBefeHust  BUonorn4eckmx
nccnegoBaHun B nabopaTtopum M B npupoge (HabnwogeHue, usmepeHue,
9KCNEPUMEHT, MOLAENUPOBAHNE);

oBrnageHve ob6y4aloWUMNCA YMEHUSMU: CaMOCTOATENbHO HaXOAWUTb,
aHanM3npoBaTb M MCNOMb30BaTb OMONOrMYecKyrd MHGopMaUuIo; NONb30BaTbCS
Buonormyeckon TEPMUHOSIOTMEN N CUMBOJSIMKOW; yCTaHaBNMBaTb CBSA3b MeXAy
pas3sutnem 6Guonormm wn counanbHO-3KOHOMUYECKUMW U SKONOrMYEeCKUMmn
npobnemMmamu 4YenoBevecTBa; oLeHNBaTb NOCNEACTBUA CBOEN OEATENbHOCTM MO
OTHOLLUEHUIO K OKpYXalollen npupoaHon cpege, COOBCTBEHHOMY 300POBLIO U
300pOBbI0  OKpyXarwlwmux nwogen; obocHoBbiBaTb W cobniogaTb  Mepbl
NpoduNakTnKn MHMOEKUNOHHLIX 3aboneBaHnn, Npasuna NoBeAeHNsa B Npupoae u
obecneyenHmnsa ©e3onacHocTu cobcTBEHHOM KN3HEOEeATEeNbHOCTH B
ypesBblYaMHbIX  CUTyauusix  MPUMPOOHOrO0 W TEXHOrEHHOro0  Xapakrepa;
XapakTepm3oBaTb COBPEMEHHbIE Hay4HblE OTKPbITUSA B 0bnactn buonoruu;

pasBuTME y 00y4atoLLMXCS MHTENNEKTYyarnbHbIX N TBOPYECKMX CNOCOBHOCTEN
B npouecce 3HaKOMCTBA C BblOAWLWNMUCA OTKPbITUAMUA U COBPEMEHHBLIMMU
nccnegoBaHusaMn B OGMoONorMK, pelaemMbiMu € npobrnemMamu, MeToaosIormen
Ounonorn4yeckoro nccnenoBaHus, npoBeaeHns 3KCnepuMeHTanbHbIX
nccnegoBaHun, peLweHuns ornonornyeckmnx 3agad, MOAEeNMpoBaHus
Bronornyecknx o6 bLEKTOB 1 NPOLECCOB;

BOCMUTaHME y 00y4aloLmMXCs LEHHOCTHOIO OTHOLLEHUS K XXMBOW Npupoae B
uenoMm W K oTaenbHbiM €€ obbekTaMm un  ABneHuaMm; opmMMpoBaHue
9KOMOrM4YEeCKON, FEHETUYECKOM FPaMOTHOCTM, OOLUEeN KynbTypbl NOBEAEHUS B
Npupoae; UHTErpaunmn eCTeCTBEHHO-HAYYHbIX 3HAHWUN;

npnobpeTeHne obyvalLWMMUCA  KOMMETEHTHOCTM B  pauNOHarbHOM
npupogononb3oBaHnn (cobnogeHne npasBui NOBEAEHUS B NpUpOAE, OXpaHbl
BMOOB, 9Kocuctem, Ouocdepbl), COXpaHEHUM COBCTBEHHOrO 340POBbS W
340pOBbs OKpYyXarLwmx nogen (cobnogeHmns mep npodunakTuku 3abonesaHuin,
obecneyveHne 6e30MaCHOCTU XU3HEOEATENbHOCTM B Ype3Bbl4aNHbIX CUTYyaLMsIX
NPUPOOHONO M  TEXHOreHHOro XapakTepa) Ha OCHOBE MCMNONb30BaHMUS
BMonormyecknx 3HaHMn N yMeHUn B NOBCEAHEBHOW XXN3HW;

co3fjaHuMe  YyCcroBuMW  ONS OCO3HaHHOro  Bblibopa  obyyvarowmmucs
nHOnBUAYanbLHOM obpasoBaTtenibHOM TpaeKkTopuu, cnocobcCTByoLLEN
nocnegywowemMmy npodeccmoHanbHOMY CamMoonpeaeneHnto, B COOTBETCTBUMU C
NHOMBMAOYaNbHbIMU NHTEpPEcaMn N NOTPEOHOCTSAMKU perMoHa.

O6Lwee yncno yacos, OTBEAEHHbIX Ha U3ydeHne Buonornn Ha yrinybrneHHOM
ypoBHe cpeaHero obuero obpasoBaHus, coctasnset 204 vaca: B 10 knacce —
102 yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 4aca B Hefernt).

OT60p opraHusaumoHHbIX hopm, METOOOB M CpeacTB 0byveHust Guonormm
OCYLLIECTBIISIETCA C YYETOM crneumndmrKkn ero cogepkaHnsa n HanpaBneHHOCTM Ha
npogormkeHne 6Guonorndeckoro obpas3oBaHMst B OpraHM3auusix CpeaHero
npodeccrnoHanbHOro 1 BbiCLLEro obpasoBaHmS.



Ob6gasaTenbHbIM  ycnosueMm npu obydyeHun 6Guonormm Ha yrinyonéHHom
YpOBHE SIBNSETCA NpoBeAeHne nabopaTopHbIX U MpakTuyeckux pabot. Takke
yyactme  obyyawwmxcsa B BbINOSIHEHMM  MPOEKTHbIX U y4yebHo-
nccnegoBaTernibCkux paboT, TemaTuka KOTOpbIX Onpedensercs yvutenem Ha
OCHOBE WMEKLLMXCHA MaTepuarnbHO-TEXHUYECKUX PEeCcypCoB U  MECTHbIX
NPUPOAHbLIX YCITOBUNA.



COOEPXAHUE OBYYEHUA
10 KINNACC

CopepxaHue nporpammbl, BblOENEHHOE KYypCU8OM, HE BXOOUT B NPOBEPKY
rocygapctBeHHoun ntoroson atrectaumm (MNAA).

Tema 1. Buonorus Kak Hayka

CoBpemeHHas buonorns — KoMmnnekcHas Hayka. Kpatkast uctopus passutmng
Guonormn.  buonoruveckne  Haykm U M3yvyaemble MMM Npobrembl.
dyHOaMeHTanbHble, MpUKagHble N MNOUCKOBblE HayyHble WCCrefoBaHUs B
Guonorum.

3HayeHne Owuonormm B (OPMUPOBAHMM COBPEMEHHOM ECTECTBEHHO-
Hay4YyHOW KapTuMHbl Mupa. [lpodeccun, cBaAs3aHHble C Guonorven. 3HayveHue
GuonorMm B MNpPaKTUYECKON OeATenbHOCTM YenoBeka: MeauuMHe, CeSlbCKOM
X038NCTBE, NPOMbILLIIEHHOCTWN, OXpaHe NPUPoabI.

OdeMoHcTpauuu

MopTpeTbl: Apuctotens, TeodpacT, K. JluHHen, XK. b. Nlamapk, Y. JapsuH,
Y. lNapeen, I'. Mengensb, B. . BepHagckun, W. I1. MNaenos, N. . MeyHukos, H. U.
Basunos, H. B. Tumodees-Pecosckun, [x. YotcoH, ®. Kpuk, [1. K. benses.

Tabnuubl 1 cxembl: «CBA3b OmonorMn ¢ gpyrmumm Haykammny», «Cuctema
BMONOrMYECcKNX HayK».

Tema 2. XKuBble cucteMbl N UX U3yyeHue

XKuBble cuctembl Kak npeameTr wusydeHuss ouonormm. CBOMCTBA XMBbIX
CUCTEM: €OWHCTBO XMMWYECKOro CcoCTaBa, [OUCKPETHOCTb W LENOCTHOCTb,
CNOXHOCTb W YNOPSAOYEHHOCTb CTPYKTYPbl, OTKPbITOCTb, CaMOOpraHu3auus,
camMoBOCMNpou3BeaeHne, pasapaxMmMocTb, U3MEHYNBOCTb, POCT U pa3BuUTHE.

YpOBHM oOpraHuMsauum KUBbIX CUCTEM: MOJSIEKYNSAPHbINA, KNETOYHbLIN,
TKaHEeBbIN, OpraHM3MeEHHbIN, nonynsiLMoOHHO-BUOOBOM, 3KOCUCTEMHbIN
(buoreoueHoTn4ecknin), BuocdepHbln. [lpouecchbl, NPoOUCXOAdALINE B XUBbIX
cuctemax. OCHOBHble MNpu3Haku XuBoro. Xu3Hb Kak popma cyLeCTBOBaHUSA
Matepun. Hayku, un3yyawwme >KuMBble CUCTEMbl Ha pasHblX YPOBHSAX
opraHusauumn.

N3ydeHune xuBbix cuctem. Metogbl 6uonorndeckon Haykn. HabnwogeHwue,
N3MEpEeHNe, IKCMEPUMEHT, cucTtemMatusauus, MeTaaHanus. [loHaTne o
3aBUCMMON W HEe3aBUCMMOW NepemMeHHoW. [lnaHuMpoBaHME 3KCnepuMeHTa.
[MocTaHoBKa M npoBepka rmnotes. Hynesas runotesa. MoHATUE BbIGOpKM U €é
A0CTOBEepHOCTb. Pa3bpoc B 6Guonorndeckmx paHHbiX. OueHKa OOCTOBEPHOCTU
NosflydyeHHbIX pPesynbTaToB. [MPUYMHBI UCKaXeHUs pesyNibTaToB SKCMepuMEHTa.
[MOHATME cTaTUCTUYECKOro TecTa.

JemMoHcTpauumn

Tabnuubl 1 cxembl: «OCHOBHble MPU3HAKM XU3HUY», «bunonormnyeckune
cuctembl», «CBOWCTBA XMBOW MaTepumy», «YPOBHU OpraHusaumm XMBOW
npupoabl», «CTPOEHME XMBOTHOM KNETKU», «TKaHU XUBOTHbIX», «CuUCTEMBbI
OpraHoB 4enioBeYeCKOro opraHmamar», «buoreoueHos», «bunocdepa», «MeToabl
N3YYEHUS XNUBOW NPUpPOabI».

O6opynoBaHue: nabopatopHoe obopygoBaHne  Ans  NPOBEAEHUs
Habn4EHNN, U3MEPEHUIA, AKCMNEPUMEHTOB.



MNMpakTuyeckas pabota «Vcnonb3oBaHWe pasnUYHbIX METOAOB Mpu
N3YYEHUN XUBbIX CUCTEMY.

Tema 3. Buonorus KneTkun

Knetka — CTpyKTYpHO-PYHKUMOHaNbHaa eauHuua xmeoro. Wctopua
OTKpbITUS KNneTkn. PaboTbl P. Nyka, A. JleBeHryka. KnetouHas Teopus (T. LUBaHH,
M. WnengeH, P. Bupxos). OCHOBHblE MOMOXEHUS COBPEMEHHOW KIeTOYHOM
Teopun.

MeToobl  MOMEKYNAPHOAW M KNETOYHOM  Buonormu:  MUKPOCKOMMS,
XxpomaTtorpadus, anekTpogopes, MeTo MeyYeHblX aToMoB, AnddepeHunanbHoe
LEeHTpUdyrmpoBaHme, KynbTUBUPOBAHWE KNEeToK. M3ydyeHue OUKCUpPOBaHHbIX
Knemok. QnekTpoHHas MMKpockonusi. KoHgbokaibHasi Mukpockonus. BumasnbHoe
(MpUXKU3HEeHHoe) Uu3y4yeHue KI1emok.

deMoHcTpauuu

MopTpeTbl: P. T'yk, A. JleseHryk, T. LWWBaHH, M. lLUnengeH, P. Bupxos, K. M.
Bap.

Tabnuubl n cxembl: «CBETOBOM MUKPOCKOM», «OJIEKTPOHHbBIA MUKPOCKOMY,
«UcTtopna pa3Bnutrusa MeToaoB MUKPOCKOMNNY.

O6opynoBaHue: CBETOBOW MMWKPOCKOM, MUKpornpenapaTtbl pacTUTemnbHbIX,
XMBOTHbIX N BakTepuanbHbIX KIEeTOK.

NMpakTnyeckaa pabota «/3ydyeHMe MeTOOOB KMAETOYHOW Guonoruu
(xpomaTtorpadus, anektpodopes, auddepeHumanbHoe UeHTpUdyrmposaHue,
MLP)».

Tema 4. Xumnyeckaa opraHmsaumsa KneTku

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 @HNUOHOB B KIETKE.

OpraHnyeckne BewecTBa kneTkn. buonornyeckme nonumepsl. bBenku.
AMUHOKMCIOTHBIN cocTaB 6enkoB. CTpykTypbl 6enkoBon monekynel. [NepBnyHas
CTpyKTypa ©Oenka, nentumgHas cBs3b. BTopuyHas, TpeTuyHasi, 4YeTBepTUYHas
CTpykTypbl. [eHaTypaumsa. CounctBa ©OenkoB. Knaccudukaums 6enkos.
Buonornyeckune dyHkumm 6enkoB. [1pUOHSbI.

Yrnesogpl. MoHocaxapuapbl, ancaxapvabl, onurocaxapuvabl n
nonucaxapugbl. O6GWMIN nNnNaH CTPOEHUS U PU3UKO-XUMUYECKME CBOWMCTBA
yrnesogoB. buonornyeckmne pyHKUMN yrneBoaos.

Jivnngpbl. MmapodunbHO-rnapodobHble CBOMCTBA. Knaccudgoumkauums
nunugos. Tpurnuuepuabl, gocdonunuabl, BOCKKW, cTepouibl. buonornyeckue
dyHkunmn nunngos. OOwme cBoncTBa GUONOrMYECKUX MemMOpaH — TEKyyecTb,
CNoCcOBHOCTb K caMO3aMbIKaHMIo, MONYNPOHMLIAEMOCTb.

HykneuHoBble kucnotbl. OHK u PHK. CTpoeHue HyKNeMHOBbIX KUCMOT.
Hykneotngel. MNpuHuun komnnemeHTapHocTu. paBuno Yapradgpdga. CtpykTypa
AOHK — gBonHaga cnvpanb. MectoHaxoxaeHue n duonornyeckne dpyHkumm OHK.
Bugbl PHK. ®yHkumn PHK B kneTke.

CtpoeHne monekynbl AT®. Makpoapruyeckne cBasnm B Mornekyrne ATO.
Buonornyeckune gyHkuum AT®. BoccTtaHOBNEHHbIE NEPEHOCUUKUN, UX PYHKLUN B
knetke. [pyaue Hykneosudmpugocgpamsl (HT@P). CekBeHupoBaHue [OHK.
Memodbl 2eHOMUKU, MpaHCKpUNMOMUKU, MpomeoMUKU.



CtpykTypHasa 6uonorus: buoxmmmyeckme n buodusnyeckne nccnenoBaHus
coctaBa W MNPOCTPAHCTBEHHOW CTPYKTypbl Guomonekyn. ModenuposaHue
cmpyKkmypbi U GhyHKuut buomonekyn u ux komrnekcos. KomrnbromepHbit Ou3alH
U opaaHu4eckul cuHme3 buomMorseKysn U Ux HerpupoOHbIX aHasno208.

OdeMoHcTpauuu

MopTpeTbl: J1. Monuur, [x. YoTcoH, ®. Kpuk, M. Yunkuuc, P. ®paHknuH, .
CaHrep, C. lNpy3sunHep.

Anarpammbl:  «PacnpegeneHne XuUMMYECKMX 3NIEMEHTOB B HEXMBOW
npupoae», «PacnpeneneHme XmuMmM4Yeckmx afiEMEHTOB B XXMBOW NPUpPoOaE».

Tabnuubl n cxembl: «llepnogmyeckas Tabnuua XMMUYECKUX INIEMEHTOBY,
«CTpoeHne monekynbl Boabl», «BellectBa B coctaBe opraHuamoBy», « CTpoeHue
mMonekynbl 6enka», «CTpykTypbl 6enkoBon Monekynbl», «CTpoeHne MOmeKyn
yrnesogoB», «CTpoeHne Monekyn nunngoBy», «HYKNEeWHOBbIE KUCMNOTbIY,
«CTpoeHune monekynbl ATO».

O6opynoBaHue: xumuyeckasa nocyaa n obopygosaHue.

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

NabopaTtopHasa pabota «WccrnegoBaHMe  HYKIIEMHOBLIX  KUCIIOT,
BblAENEHHbIX U3 KIETOK Pa3fiMyHbIX OPraHM3MOBY.

Tema 5. CTpoeHune n (pyHKLMUN KNETKN

Tunbl KNeTok: aykapuoTmyeckas w npokapuotudeckasd. CTpyKTypHO-
PyHKUMOHaNbHbIE 06Pa30BaHUSA KNETKN.

CTpoeHne npokapuoTudeckon kneTtkn. KnetouHasa crTeHka Oaktepun u
apxen.  OcOBeHHOCTM  CTPOEHUst  reTepoTpodHOM KU aBTOTPOPHOM
NPOKapMOTUYECKMX KneTok. MecTo 1 porb npokapunoT B GuoueHo3ax.

CTtpoeHne n PYHKLMOHMPOBAHME 3ayKapnoTn4eckon KNeTKu.
[MnasmaTtudeckas mMembpaHa (nnasmanemma). CTpykTypa nnasmaTuyecKou
MeMbpaHbl. TpaHCNOpT BELLECTB Yepe3 nnasmaTnieckyro MemObpaHy: NacCuBHbIN
(Andbdysna, obneryéHHaa auddysuns), akTUBHbBIA (MEPBUYHBIA N BTOPUYHBLIN
aKTUBHbLIN TpaHcnopT). [lonynpoHnyaemocTe MeMbpaHbl. Pabota HaTpum-
KanneBoro Hacoca. QHAOUUTO3: NUHOUMTO3, dparoumTos. Ik3oumTtos. KnetoyHasa
cteHka. CTpykTypa u yHKLUM KNETOYHON CTEHKN pacTeHUR, rpnbos.

Lintonnasma. Liutosone. Lintockenet. [iBmxkeHne yutonnasmbel. OpraHomabl
knetkn. OpgHoMemOpaHHble oOpraHouabl KNeTKW: 3JHAonnasmatnyeckas ceTb
(BMNC), annapat MonbaXn, NM30COMbI, UX CTPOEHNE U OYHKUUK. B3anmocBnasb
ogHoOMeMOpaHHbIX opraHonaoB KrneTkn. CTpoeHue rpaHynspHOro peTukynyma.
MexaHusm HanpasneHus 6ernikoe 8 AlNC. CuHTe3 pacTBOpuMbIX 6enkoB. CuHTE3
KNEeTOYHbIX MeMbpaH. [nagkmi  (arpaHynspHbIi)  3HAOMNMA3MaTUYECKNUi
peTukynym. CekpeTtopHasa dyHkumMs annapata Fonbopxku. Modugukayus 6eskos
8 annapame onbdxu. Copmuposka benkoes 6 annapame [onboxu. TpaHcnopT
BELLECTB B KreTke. Bakyonu pactutenbHbIX KneTok. KnetouHbl cok. Typrop.

[MonyaBTOHOMHbIE  OpraHouAbl  KMeTKWU:  MUTOXOHAPWUKW,  nnacTuibl.
[Npoucxoxd0eHue  MUMOXOoHOpul U nnacmuo. CumbuoceHesz  (K.C.
Mepexkoeckud, J1. Mapeynuc). CTpoeHne N pyHKLUMN MUTOXOHAPUM 1 nnactug,.
[MepBUYHbIE, BTOPUYHbBIE U CMOXHbIE NNacTuabl POTOCUHTE3NPYIOLLMX YKAPUOT.
XroponnacTbl, XpOMOMNSAacTbl, IENKONIACTbl BbICLUMX PACTEHUM.



HememObpaHHble opraHovabl knetkn CTpoeHrne N PyHKUUMKU HeMeMBpaHHbIX
opraHougoB KINeTKu. Pubocomsbl. [TpomexxymoyHsbie unameHmel.
MukpodunameHTol. AKmMuHo8ble MukpoguriameHmsel. MbllleyHble KNEeTKW.
AKMUHOBbIE KOMMOHEHMbI HEMbIWEYHbIX KrnemoK. MukpoTpybouku. KneTouHblin
ueHTp. CTpoeHMe ©n [OBWXKEHME XIYTUKOB W pecHuYek. MuKpoTpyboykm
umMTonnasmbl. LleHTpuonb. berku, accoyuuposaHHble ¢ MUKpogbunameHmamu u
Mukpompyboykamu. MomopHsbie 6esnKu.

Anpo. Obonoyka sapa, XpoOMaTUH, Kapuonnasma, SAPbILWKN, X CTPOEHME U
dyHKUMN. AgepHbin 6enkoBbIM MaTpuKC. [MpOCTpaHCTBEHHOE pacnosioXeHne
XpOMOCOM B MHTepcasHOM sagpe. SyxpomMamuH U 2emepoxpomMamuH. bernku
XpOMaTuUHa — TUCTOHbI. JJuHamuka s0epHol 060/104KU 8 Mumo3e. 510epHbIl
mpaHcropm.

KneTtouHble BkntodYeHnsa. CpaBHUTENbHAA XapakTepUCTUKA KIETOK AyKapuoT
(pacTUTENbHON, XXMBOTHOW, rPUBHON).

OdeMoHcTpauuu

MopTtpeTsl: K.C. MepexkoBckun, J1. Maprynuc.

Tabnuubl M cxembl: «CTpPOEHUE 3JyKapUOTUYECKOM KNeTkny», «CTpoeHune
XMBOTHOM  KkneTkny, «CTpoeHMe pactutenbHon  knetkm», «CTpoeHune
MUTOXOHAPUNY, «AQpo», « CTpOEeHUe NPOKapnoTUHECKON KNETKNY.

O6opynoBaHuMe: CBETOBOWM MWKPOCKOM, MUKporpenapaTbl pacTUTESbHbIX,
XMBOTHbIX KNETOK, MUKponpenapaTthl 6akTepuarnbHbIX KIEeTOK.

NabopatopHaa pabota «/3ydeHMe CTPOEHUS KIMETOK pPasfnnUYHbIX
OpraHn3mMoB».

MNMpakTnyeckasn pabota «/3yyeHne CBOMCTB KNETOYHOM MeMBpaHbI».

NabopatopHaa paborta «V/ccnepgosaHue nnasmonusa M gensasmonusa B
PaCTUTENbHbIX KIeTKax».

NMpakTuyeckas paborta «V3ydeHne  OBWMXKEHWA  uMTOMMasMbl B
paCTUTENbHbIX KIeTKax».

Tema 6. OOMeH BelwecTB U NpeBpaLleHne 3HEPrun B KNneTke

Accumunaums n - guccumumnaumns — aOBe CTOPOHbl MeTabonuama. Tunbl
obmeHa BeLLecTB: aBTOTPOMHLIM U reTepoTPOdHbIN. YyacTue kucrnopoga B
oBMeHHbIX npoueccax. JHepreTudeckoe obecrneyeHne KreTku: npeBpalleHne
AT® B 06MeHHbIX npoLeccax. PepmMeHTaTUBHbBIA XapaKTep peakumin KneTOYHOro
meTabonuama. dPepmeHTbl, UX CTPOEHMEe, CBOWCTBA U MEXaHU3M [OeUCTBUS.
KodepmeHTbl. OTnnuma depMeHTOB OT HEOPraHMYEeCKUX KatanmsaTtopoB. bernku-
akTmBaTopbl U GenKn-mHrmbutopbl. 3aBUCUMOCTb CKOPOCTU (PEPMEHTATUBHbIX
peakunn OT pasnunyHbIX PakTopoB.

[MepBUYHbLIA CUHTE3 OpraHMYeckux BewecTB B KreTke. POTOCUHTES.
AHOKcuU2€eHHbIU U OKCU2eHHbIU ¢ghomocuHmes y bakmeputi. Ceemocobuparoujue
nuemeHmsl U nuaMeHmsbl peakyuoHHo20 ueHmpa. Ponb xnoponnacTtoB B
npouecce otocuHTesa. CeeToBas n TemHoBas dasbl. PomodsixaHue, Cs., Cs- U
CAM-munbi  ¢pomocuHme3sa. [pooyKTMBHOCTE  poTOocMHTE3a.  BnusHwue
pasnnyHbIX PakTOpPOB Ha CKOPOCTb (POTOCUHTE3A. 3Ha4YeHne boToCMHTE3A.

XeMOCUHTES. PasHoobpasve OpraHn3mMOB-XEMOCUHTETUKOB:
HUTpupnumnpyowme 6aktepuun, xenesobaktepun, cepobakrepum, BOOOPOAHbIE
BGakTepun. 3HayeHne XeMoCHHTEe3a.



AHaspobHble opraHuambl. Buabl 6poxeHus. [poaykTbl OpoxeHuss N ux
MCNONb30BaHME 4YenoBEKOM. AHa3pOOHblE MWUKPOOPraHm3ambl Kak OOBLEKTbI
BuotexHonoruu n Bo3byantenun 6onesHen.

A3pobHbIe OpraHM3mbI. OTan.l 3HEepreTU4YecKoro obmeHa.
MoarotoBuTenbHbLIN 3Tan. MMKONN3 — 6ECKUCNOPOAHOE pacLlensieHne rMKO3bl.

Buonornyeckoe okucreHne, unn KNeToyHoe abixaHue. Ponb MutoxoHapui
B  npoueccax 6uonormyeckoro  okucneHus.  Luknunyeckne  peakumw.
OkucnutenbHoe docdopunupoBaHne. OHepaus MembpaHHO20 epadueHma
npomoHos. CuHme3 AT®: paboma ripomoHHoU AT®-cuHmasel. [NpenmyuwiecTsa
aspobHoro nytTm obmeHa BelecTB neped aHadpobHbIM. 3P HOEKTUBHOCTL
3HepreTnyeckoro obmeHa.

OdeMoHcTpauuu

Moptpetbl: k. Mpuctnn, K. A. Tumnpsazes, C. H. BuHorpaackun, B. A.
OHrenbrapat, . Mutyenn, I'. A. 3aBap3auH.

Tabnuupbl 1 cxeMbl: «POTOCUHTESY, «DHEPreTUYEeCKU obMeH», «bnocnHTes
benkay, «CTpoeHne pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHuMe: CBETOBOM MUKPOCKON, 06opyaoBaHMe Anst NPUroToBMEHNA
NMOCTOSIHHbIX M BPEMEHHbIX MUKPOMNpenapaTos.

NabopatopHasa pabota «M3yyeHne KaTanUTUYECKOW  aKTMBHOCTU
depmeHTOB (Ha Npumepe ammnasbl UNKU KaTanasbl)».

NabopatopHaa pabota «M3yyeHne epmMeHTaTUBHOIO pacLiensieHuns
nepokcnga Bogopoaa B paCTUTESNbHbBIX U XKMBOTHbIX KIeTKax».

NabopatopHasa pab6ora «CpaBHeHMe npoueccoB (OTOCMHTE3A WU
XEeMOCUHHTE3ay.

NabopaTtopHan paboTa «CpaBHeHME NpoLeccoB BPOXKEHNSA N ObIXaHUSAY.

Tema 7. HacneactBeHHas uHopmaumsa u peanm3auus eé B KIneTke

Peakunn matpmyHoro cuHtesa. MpvHUMN KOMNNEMEHTAPHOCTU B peakumnsax
MaTpPUYHOro CUHTEe3a. Peanusauyus HacneacTBEHHOM MHdOpMaLMN.
[[eHeTM4yeckMn KoL, ero cBoMCTBa. TpaHcKpunuma — maTpudHbin cnHTe3s PHK.
[MpUHUMNBLI  TPaAHCKPUNUMWU:  KOMMAEMEHTAPHOCTb,  aHTUNapannenbHOCTb,
acummeTpuyHocTb. Co3pesaHue mampuyHbix PHK 6 aykapuomu4eckol Kremke.
Hekodupyrowue PHK.

TpaHcnaumsa n e€ atanbl. Yyactue TpadHcrnopTHelx PHK B 6uocuHTese
Benka. Ycnosusa 6uocmHtesa benka. KoguposaHne aMmMHOKUCNOT. Ponb pubocom
B GBuocnHTese benka.

CoepemeHHbIe rpedcmassieHuUsi 0 cmpoeHuu eeHos. OpraHnsaums reHoma
y NpoKapuoT 1 3yKapuoT. Perynaumnsa akTMBHOCTWU reHoB Y npokapuoT. ['mnoTesa
onepoHa (®. XKakob, XK. MaHo). MonekynspHbie MexaHU3Mbl IKCIPECCUU 2E€HO8
y aykapuom. Ponb xpomamuHa 6 peeynauyuu pabombi eeHos. Perynsums
oBMeHHbIX npoLeccoB B KrneTke. KneToyHbIn romeocTas.

Bupycbl — HekneToyHble (OpMbl XU3HW U obNUraTHble napasuThbl.
CTpoeHne npoCTbIX W CrOXHbIX BWUPYCOB, peTpoBupycoB, 6akTepuocdparos.
XKusHeHHbili  yukn [HK-codepxawux eupycos, PHK-codepxawux eupycos,
bakmepuogpacos. ObpamHasi mpaHCKpUnyus, peeepmasa, uHmezpasa.

BupycHble 3aboneBaHus 4yenoseka, XUBOTHbIX, pacteHun. CML, COVID-
19, counanbHble 1 MeanUMHCKne npodbnemsl.



buouHghopmamuka: uHmezpayus u aHanus bonbuwux maccueos («bigdatay)
cmpyKkmypHbIx buosioeudyeckux OaHHbIX. HaHomexHonozauu e 6uonoauu u
meduuyuHe. [llpoepammupyembie  yHKUUU 6enkos. Criocobbl Oocmasku
Jiekapcmea.

deMoHcTpauuu

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

Tabnuubl 1 cxembl: «brnocuHTes 6enkay», «l'eHeTuyecknin kog», «Bupycoly,
«BbakTepuodarn».

MNMpakTnyeckasn paborta «CosgaHne mogenu supycay.

Tema 8. XKN3HEHHbIN UMK KINEeTKN

KneTouHbln uukr, ero nepuoabl wn perynaumnsa. WHTepgasa M MUTOS.
OcobeHHOCTM npoLeccoB, NpoTekawwmx B MHTepdase. NMNoarotoBka KneTku K
aeneHuto.  lNpecuHTeTMyeckun  (MOCTMUTOTUMYECKMM),  CUHTETUYECKUN WU
NMOCTCUHTETMYECKNIA (NPEMUTOTUYECKMIA) NEpMOabl MHTepdasbl.

MatpuiHbin cuHTes OHK — pennukaums. MpuHuunel pennukagyum OHK:
KOMMMAEMEHTAPHOCTb, MNOMYKOHCEPBATUBHLIN CUMHTE3, aHTUNapannenbHOCTb.
MexaHnam pennukauum OHK. Xpomocombl. CTpoeHmne xpoMmocom. Tenomepsbl u

Tenomepasa. XpPOMOCOMHbIA Habop Knetkn — kapuotun. [OunnongHbid u
ranfiongHbin - Habopbl XPOMOCOM. [OMOMOrMYHblIE XPOMOCOMbI. [lonosble
XPOMOCOMBI.

HeneHne «knetkm — muto3. CTagMm MuTOo3a M MPOMCXOASLME B HUX

npouecchl. Tunbl Muto3a. KapmoknHes n umTokuHes. buonormyeckoe 3HavyeHue
MUTO3a.

Perynsaumss MUTOTMYECKOro uUukna KneTku. Nporpammupyemas KneTtoyHas
rmbenb — anonToa.

Kneto4yHoe £4po, XpOMOCOMbI, (PyHKUMOHaNbHas reHomuka. MexaHu3mebl
nponughepayuu, duggepeHUUposKU, cmapeHus u subenu knemok. «L{ugposasi
Knemka» — 6UoUHghopmamuyeckue Mooesiu hyHKUUOHUPOBaHUS KITeMKU.

HJemoHcTpauum

Tabnuubl 1 cxembl: «KM3HEHHbIN UMKN KneTku», «Mutosdy», «CTtpoeHue
xpomocomy, «Pennukaumna OHK».

O6opynoBaHMe: CBETOBOM MMUKPOCKOMN, MuKponpenapatbl: «Muto3 B
KneTkax KopeLuKa fykay.

NabopatopHaa  paborta  «M3yyeHMe  XpPOMOCOM  Ha  FOTOBbIX
MUKponpenapaTax».

NabopatopHasa pabota «HabniogeHne wMUTO3a B KMETKAxX KOHYMKa
KopeLuKa fyka (Ha roToBblX MUKponpenapaTax)».

Tema 9. CtpoeHune n ¢pyHKLMN OpraHN3mMoB

Buonornyeckoe pa3Hoobpasune OpraHn3mMoB. OAHOKNETOYHbIE,
KONOHMarbHbl€, MHOTOKNETOYHbIE OpraHN3MbI.

OCoBGEeHHOCTM  CTPOEHUS U XU3HEeOEeATeNbHOCTM  OAHOKMNETOYHbIX
opraHuamoB. baktepun, apxen, OLHOKMNETOYHble rpubbl, OOHOKIETOYHbIE
BOAOPOCHN, Apyrmne npoTucTbl. KonoHnanbHble opraHna3mbl.

B3anmocBs3b 4acTelr MHOrOKMETOYHOro oOpraHmMama. TKaHW, OpraHbl U
cucTembl opraHoB. OpraHmam Kak egnHoe uernoe. [lomeocTas.



TkaHn pacTteHun. Tunbl pacTUTenbHbIX TKaHen: obpasoBaTernbHas,
NMOKPOBHAas, NpoBoAsLlad, OCHOBHas, MexaHudeckasi. OcobeHHOCTN CTpOeHus,
JOYHKLMI N pacronoXeHUsa TKaHeN B opraHax pacTeHUNn.

TKaHM XMBOTHBIX W 4YerioBeka. Tunbl XUBOTHLIX TKAHEW. anuTenunanbHas,
coegnHuTenbHaga, MblweyvHasi, HepBHas. OCOBEHHOCTU CTPOEHUs, (PYHKUUN U
pPacnofioXXeHNs1 TKaHEN B OpraHax XXMBOTHbIX U YenoBekKa.

OpraHbl. BeretaTvBHble M reHepaTMBHbIE OpraHbl pacTteHuin. OpraHbl U
CUCTEMbI OPraHoOB XMBOTHbLIX U YenoBeka. PyHKLMN OpraHoB U CUCTEM OpPraHoB.

Onopa Tena opraHm3amoB. Kapkac pacteHun. CkeneTbl OQHOKNETOYHbIX W
MHOIOKNETOYHbIX XWMBOTHbIX. HapyXHbih M BHYTPEHHUN ckenet. CTpoeHne wu
TUMNbl COEQMHEHUS KOCTEN.

[BumxeHne opraHmMsamoB. [IBWXeHWe  OOHOKMETOYHbIX  OpPraHM3MoOB:
aMmébounaHoe, XryTMKOBOE, PEeCHUYHOoE. [IBMXXEHNE MHOrOKMNETOYHbIX PaCTEHWUN:
TPONMU3Mbl N HacCTUW. [ABWXEHME MHOrOKNEeTOYHbIX XWMBOTHBIX W 4eroBeka:
MblleYvHasn cuctema. Pedponekc. CkeneTHble Mbllubl 1 UX paboTa.

[MntaHne opraHmsamoB. [lornoweHne BoAbl, Yrnekucrioro rasa u
MUHepanbHbIX BELLECTB pacTeHnamMn. [ntaHme XunBoTHbIX. BHyTpunonocTHoe u
BHYTPUKINETOYHOE nuuieBapeHme. MNMutaHme NO3BOHOYHbLIX XMBOTHbIX. OTaAensl
nuuwieBapuTenbHoro Tpakta. [luweBaputenbHble Xenesbl. [luweBapuTenbHas
cuctemMa vernioBeka.

AbixaHne opraHmamoB. [bixaHne pacTteHun. [biXxaHue KUBOTHbIX.
Anddysna razoB vyepes NoBepPXHOCTb KNneTku. KoxHoe abixaHue. [bixaTenbHas
nosepxHocTtb. XabepHoe W nérodyHoe AbixaHue. [ObixaHne MNO3BOHOYHbIX
XMBOTHbIX W 4enoBeka. OBOJSIIOUMOHHOE YCIOXHEHWE CTPOEHUA  NErKUX
NMO3BOHOYHbIX MBOTHbIX. [bixaTenbHass cuctema 4enoseka. MexaHu3m
BEHTUNAUMM  NErkux y nNTuy W mnekonutawwmx. Perynauus  gbixaHus.
[bixaTenbHble 00 BLEMBI.

TpaHcnopT BeLWEeCTB Y OpraHn3mMoB. TpaHCNOPTHblE CUCTEMbI pPacTEHUN.
TpaHcnopT BewecTB Y XMBOTHbIX. KpoBeHOCHas cuctema u €€ opraHol.
KpoBeHOCHasi cucTema MO3BOHOYHbIX >KMBOTHbIX W 4YenoBeka. Cepaue,
KPOBEHOCHbIE cocyabl U KpoBb. Kpyrn kpoBooOpalleHusi. IOBOMNIOLMOHHbIE
YCNOXHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMbI MO3BOHOYHbIX XUBOTHLIX. PaboTta
cepaua n eé perynsums.

BolioeneHne y opraHu3amoB. BbligeneHue y pacteHun. BbigeneHue y
XMBOTHbIX. CokpaTtutenbHble Bakyonu. OpraHbl BblaeneHus. dunbTpaums,
cekpeumsi wn obpaTHOe BcacblBaHME Kak MexaHu3Mbl paboTbl OpraHoBs
BblaeneHna. CBsA3b MOMOCTM Tena C  KPOBEHOCHOM W BblOENUTENbHOM
cuctemamun. BblgeneHne y NO3BOHOYHLIX XMBOTHbIX W 4enoBeka. [louyku.
CTpoeHune n pyHKuMoHMpoBaHue HedpoHa. ObpasoBaHne MOYN Y YeroBeka.

3awmTa y opraHuamMoB. 3alumTa Yy OAHOKMNETOYHbIX opraHnamoB. Cropbl
BGaktepyin M UUCTbl NpPOCTENWMX. 3almuTa Y MHOIOKMETOYHbIX PacCTEHUN.
KyTtukyna. Cpeacrea nacCMBHOW U XMMUYECKOM 3aWmnThl. PUTOHUMNADI.

3awmTa Yy MHOrOKMETOYHbIX XMBOTHbIX. [1OKPOBbI U UX MNPOU3BOLHbIE.
3awmTa opraHnama ot bonesHen. MMMmyHHaa cuctema venoseka. KneTtouHbin m
rymopanbHbii UMMYyHUTET. BpoXAEHHbIN U NPUOBPETEHHBIN cneumdunyeckmi
UMMYHUTET. Teopus KnoHarnbHO-cenekTuHoro nmmyHuteta (M. Opnux, ®. M.



BepHer, C. ToHeraBa). BocnanutenbHble OTBETbl OpraHuM3MoB. Ponb
BPOXOEHHOMO UMMYHUTETA B Pa3BUTUN CUCTEMHbBIX 3abonieBaHUN.

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

HepBHaa cuctema n pedrieKTopHas perynsums y >XMBOTHbIX. HepBHas
cuctema M e€ oThenbl. OBOMOUMOHHOE YCMOXHEHWE CTPOEHUSI HEPBHOM
CUCTEMbI Yy XUMBOTHbIX. OTAenbl rofloBHOrO Mo3ra MO3BOHOYHbLIX >XMBOTHbIX.
Pedonekc n pednekropHas gyra. besycnoBHble N YCOBHbIE pednieKchl.

['yMOpanbHas perynsauns n 3HOOKPUHHAA cUCTeMa XXUBOTHbIX U YeroBekKa.
Kenesbl 3HOOKPUHHOM CUCTEMbI WU UX TOPMOHbI. [lenctBue ropMOHOB.
B3anmocBa3b HepBHOW W 3HOOKPUHHOM cucTeM. [unotanamo-runodusapHas
cucTemMa.

demMoHcTpauumn

MopTtpeT: W. I. NaBnos.

Tabnuubl 1 cxembl: «OgHOKNETOYHble Bogopocnu», «MHOrokneTouHble
Bogopocnuy, «baktepuny, «lpoctenwmney», «OpraHbl LBETKOBbIX PaCTEHUNY,
«CncteMbl OpraHoB MO3BOHOYHbLIX >KMBOTHbIX», «BHYTpeHHee cTpoeHue
HacekoMbIx», «TkaHu pacTeHun», «KopHeBble cuctemMbl», «CTpoeHne cTebnay,
«CTpoeHne nMCTOBOW MNacCTUHKM», «TKaHW XMBOTHbIX», «CkeneT 4enoBekay,
«MuweBaputenbHaa cuctemar», «KpoBeHocHast cuctemay, «[bixaTtenbHas
cuctema», «HepBHas  cuctema», «Koxa», «MbiweyHaa  cuctema,
«BblgenutenbHas cuctemay, «OQHOOKPUHHas cuctema», «CTpoeHue MbllubI»,
«MIMMYyHUTETY, «KnwevyHononocTHbIEY, «Cxema nuTaHusa pacTeHuny,
«KpOBEHOCHbIE CUCTEMbI MO3BOHOYHbIX XUBOTHbLIX», «CTpOoeHne ruapbly,
«CTpoeHune nnaHapuny, «BHyTpeHHee CTpoeHne 0oXOeBOoro Yyepss», «HepBHas
cuctema  pblb», «HepBHas cuctema ndarywku», «HepBHas cuctema
npecMmblkalowmxca», «HepBHaa cuctema ntvdy», «HepBHas  cuctema
MrekonuTarwmxy», «HepBHaa cuctema vyenosekar, «Pedrekcy.

O6opynoBaHuMe: CBETOBOM MWKPOCKOM, MUKponpenapaTbl OAHOKNEeTOYHbIX
OpraHM3MoB, MuKpornpenapaTbl TKaHeW, pPakoOBUHbI MOJSIIOCKOB, KOMNEeKUnn
HACEKOMBbIX, WITIOKOXMX, XUBbI€ 3K3EMMNMISAPbl KOMHATHbIX pacTeHun, repbapuu
pacTeHUN pasHblX OTAENoB, BraXHble npenapaTtbl >XWBOTHbLIX, CKeneTbl
MO3BOHOYHbIX, KOMSEKUMM ©BeCno3BOHOYHbLIX >XMBOTHbBIX, CKeneT 4enoseka,
obopynoBaHue [Ona  AEMOHCTpauUM MNOYBEHHONO W BO34YLIHOMO MNUTaHUS
pacTeHUn, paclwenneHns kpaxmana v 6enkoB nog genctsneM epMeHTOB,
obopynoBaHue Onsa JeMOHCTpaLMM OMNbITOB MO U3MEPEHUIO XKU3HEHHON EMKOCTU
NErkux, MexaHmama [AbiXxaTenbHbIX AOBWXEHUW, MoAenn T[OofIOBHOro Mo3ara
Pa3fNYHbIX XXUBOTHbIX.

NabopaTtopHas paboTa «/3yyeHne TkaHen pacTeHUN».

Na6opartopHas paboTa «/3yyeHne TKaHEN XXMBOTHbLIXY.

NabopatopHas paboTa «/3yyeHne opraHoOB LIBETKOBOIrO pacTEHUSA.

Tema 10. PaamHOXeHMe ¥ pa3BUTHUE OpPraHU3MoB

dopMbl pasMHOXEHNA OpraHM3MoB: BGecnoroe (BK4vas BeretatmBHoOE) U
nonosoe. Bwuabl 6ecnonoro  pasMHOXEHUS:  MOYKOBaHWE,  CROpynsAauums,
dparmeHTaumd, KNoHMpoOBaHMeE.



[MonoBoe pasmMHOXeHue. [lonosble kneTku, unu rametsbl. Menos. Ctaguu
menosa. [loBegeHne xpomocoMm B Menose. KpoccuHrosep. buornornyeckun
CMbICIT MeNo3a 1 nonosoro npouecca. Menos n ero MeCcTo B XU3HEHHOM LUKIE
OpraHM3MoB.

MpensapoabiweBoe pa3suTne. [ameToreHe3 Yy XKUMBOTHbIX. [lonoBble
xenesbl. O6pa3oBaHMe 1M pas3BUTME NOMOBLIX KNETOK. CnepmaToreHes n 0oreHes.
CTpoeHune NonosbIX KNETOK.

OnnogoTBOpeHne ©n 3aMOGpUOHANbHOE pas3BUTUE KMBOTHbLIX. Cnocobbl
OnnogoTBOPEHNA: HapYy>XHOe, BHyTpeHHee. NapTeHoreHes.

NHouBuayanbHOe pasBuTME OpPraHM3amMoB (OHTOreHes). Ombpuonorna —
Hayka O pasBuUTMM opraHmamoB. MopghozeHe3 — o0Ha u3 enaeHbIx npobriem
ambpuonoauu. KoHuenuyus mopgpoeceHos u modenu mopgozeHesda. CTtagum
ambpuoreHesa XKMBOTHbIX (Ha npumepe naArywkn). [dpobneHve. Twunbl
apobneHuns.  [emepmuHupogsaHHoe U HedepMuHuposaHHoe OpobrieHue.
bnacmyna, munbl 6nacmysn. OcCOBEHHOCTM ApobneHns MrekonuTarLwmX.
3apoabllweBble NUCTKU  (racTpynauusa). 3aknagka opraHoB W TKaHen wu3
3apobilweBblX NUCTKOB. B3ammHoe BnvMsHME 4acTen pasBuMBaroLLErocs
3apogpiwa (ambpmnoHanbHas MHAyKUmMs). 3aknagka nnaHa CTPOEHUS1 KUBOTHOIO
Kak pesynbTaT Wepapxudeckux B3aMMOOAENCTBMA reHoB. BrnnaHue Ha
aMOpHOHanbHOE pa3BUTUE PasfIMYHbIX (PaKTOPOB OKpYXatloLen cpeabl.

PocTt n pasButne xuBoTHbIX. lNMocTambpuoHanbHbii nepuod. [psimoe u
HenpsmMoe pasButne. Passutne ¢ metamopo3oMm Yy 6ecrno3BOHOYHBIX W
MO3BOHOYHbIX >XMBOTHbIX. Bbuonornyeckoe 3HayeHVe nNPSAMOro M HenpsIMoro
pasBuUTUS, UX pacnpocTpaHeHne B npupoge. Tunbl pocTa XUBOTHbIX. DaKkTopbl
perynsumm pocta XMBOTHbIX M Yenoseka. Crtagum nNOCTaIMOPMOHAaNbHOro
pa3BUTUSA Y XKMBOTHbIX U YeroBeka. Nepuoabl oHToreHesa vyenoseka. CtapeHune u
CMepTb Kak bruonormyeckne npoLecchl.

PasmHOXeHne n passutue pacteHun. [ameTodut 1 cnopodput. Menos B
XW3HEHHOM uukne pacteHun. OOpasoBaHWe cnop B npouecce Menosa.
ameToreHe3 y pacteHun. OnnogoTBOPEHWE W pasBUTUE pPacTUTENbHbIX
opraHn3amoB. [1BoriHOe OnNno4OTBOPEHUE Yy LBETKOBbIX pacTeHuin. ObpasoBaHue
N pasBUTME CEMEHM.

MexaHn3mbl perynsiunm oHToreHesa y pacTeHUn U XXNBOTHBbIX.

HJemoHcTpauum

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

Tabnuubl M cxembl: «BeretaTMBHOe pasMHOXeHue», «Tunbl 6ecrnonoro
pasMHOXeHUs», «PasMHOXeHne xnamuaomMoHabl», «PasMHOXeHWe 9BIMeHbIy,
«PasmHoxeHune rugpbl», «Menosy», «XpoMocombly», «[ameTtoreHesy, «CTpoeHune
ANLEKNETKN N cnepmato3omgay, « OCHOBHblE CTaaun OHToreHesay, «[lpsimoe u
Henpsimoe passutve», «PasBuTve Maumckoro xykar», «PasButne capaHuny,
«PasButne narywkn», «[BoMHOE OMMNo4OTBOPEHUE Yy LUBETKOBbIX PaCTeHUN»,
«CTpoeHne ceMsiH OAHOLOMbHbBIX U ABYAOMbHbLIX pacTeHUny, «>KU3HEHHbIN LUK
MOPCKOW KanycTtbl», « > KU3HEHHbIN LUK MXxa», «KN3HEHHbIN LUK NanopoTHUKa»,
«KN3HEHHbIN LUK COCHbI».

O6opynoBaHuMe: CBETOBOW MWKPOCKOM, MUKponpenapaTtbl SAWUEKNeTOK u
cnepmarto3omngos, Moaenb «Lnkn passBnutusa narywkmny.



NNabopaTtopHasa paboTta «N3yyeHne CTPOEHNSA NOMOBbLIX KIETOK Ha FOTOBbIX
MUKponpenapaTax».

MpakTuyeckan pabota «BbisiBNeHMe npu3HaAKoB CXOACTBA 3apoAbllen
NMO3BOHOYHbIX XXMBOTHbBIX».

NabopatopHaa paborta «CTpoeHMe opraHoB pPa3MHOXEHUSI BbICLUNX
pacTeHnny.

Tema 11. N'eHeTMKa — HayKa O HacreACTBEHHOCTU U U3MEHYUBOCTU
OopraHu3moB

NcTtopua cTaHOBMNEHUA M pasBUTUA TEHETUKM Kak Hayku. PaboTbl [
MeHnpensa, I'. ge ®pusa, T. MopraHa. Posfib 0Te4eCTBEHHbIX YY4EHbIX B pPasBUTUn
reHeTukn. Pabotbl H. K. Konbuosa, H. . Basunoea, A. H. benosepckoro, I". [.
KapneuyeHrko, 0. A. dununyerko, H. B. Tumodgeesa-PecoBckoro.

OCHOBHble reHeTU4YeCcKMe NOHATUSA U CUMBOJSIbI. [[OMOSTOMMYHBIE XPOMOCOMBI,
annernbHble TeHbl, anbTepHaTUBHbIE MPU3HAKN, AOMUHAHTHBLIA N PELECCUBHbLIN
npu3Hak, romMo3uroTa, reTtepoauvroTa, 4uctad -nuHUSA, rMdpuabl, reHoTun,
deHoTun. OCHOBHbIE METOObl FrEHETUKN: TMBPMOONOrMYecKUin, LUTONOrMYECKUN,
MONEKYNAPHO-rEeHETUYECKNIA.

demoHcTpauum

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

Tabnuupbl n cxembl: «MeToabl reHeTUKNY, « CXeMbl CKpeLLMBAHUSI» .

NabopatopHaa pab6ota «[po3odmna Kak OOBEKT reHEeTUYECKNX
nccnegoBaHNmy.

Tema 12. 3aKOHOMEPHOCTU HACNeACTBEHHOCTH

MoHornbpngHoe ckpewmBaHue. [lepBbin 3akoH MeHgena — 3aKOH
eanHoobpasna rmMbpuaoB nepBoro nokoneHus. [lpaBuno AOMUHMPOBaHUA.
Btopon 3akoH MeHOenss — 3akOH pacuienneHna npusHakos. LinTonornyeckue
OCHOBblI MOHOMMOPUAHOrO CKpeLnBaHma. 'mnoTesa YACTOTbI ramer.

AHanusupyoLlee CKpelumBaHue. [MpoMeXyTOYHbIN xapakTep
HacrnepoBaHus. PaclenneHme npmM3Hakos Npyv HEMNOSIHOM AOMUHUPOBaHUM.
OunrmbpmngHoe  ckpewmBaHne. TpeTun 3akoH MeHgens —  3aKoH

HEe3aBMUCUMOrO HacneaoBaHUS NPU3HAaKOB. LinTonornyeckue OCHOBBI
ANrMbpuaHoOro cKpeLumBaHums.

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

eHeTMKa nona. XpoMOCOMHbIN MexaHu3M onpeaeneHns nona. AytTocombl
N NMONnoBble XPOMOCOMbI. [[OMOrameTHbIN U reTeporaMeTHbIn non. 'eHeTuyeckas
CTPYKTypa MOSoBbIX XPOMOCOM. HacnepoBaHwe MpU3HAKOB, CUEMMEHHbIX C
Nnorfom.

[eHOTMN Kak uenoctHaa cuctema. [llnenotponuss — MHOXECTBEHHOEe
pencteme reHa. MHOXeCTBEHHbIN annenuam. B3anmopgencrsne HeannesrbHbIX
reHoB. KomnnemeHTapHocTb. dnucTtas. Nonumepus.

[[eHeTU4YeCckMn KOHTPOSb PasBUTUS pPacTEeHWW, XUBOTHbLIX W YernoBeka, a
Takke (U3NONOrM4Yecknx MNpPoOLLECCOB, MOBEOAEHUS U KOTHUTUBHbLIX OYHKLNA.
[eHeTuyeckme MexaHuambl cumMmbuoreHesa, MexaHu3Mbl B3aMMOOENCTBUSA



«XO3\IMH — napasuT» N «XO3AUH — MUKpPOOMOMY». [eHeTuyeckue acnekTbl
KOHTPONS N U3MEHEHUs HacneLCTBEHHOM MHopMauMM B NOKOSIEHUSAX KIETOK U
OpraHM3MoB.

JemMoHcTpauumn

MopTtpeTsl: . MeHagenb, T. MopraH.

Tabnuubl n cxemsbl: «llepBbit 1 BTOpON 3akoHbl MeHaensay, « TpeTun 3akoH
MeHpgensa», «AHanusnpyowee ckpewmBaHue», «HenonHoe LOMUHUPOBAHUEY,
«CuenneHHoe HacnegoBaHwe nNpuU3HaKoB Yy Apo3odunbly, «[eHeTuka nonay,
«Kapmnotun 4enoseka», «Kapuotun pgposocounel», «Kapuotun ntuubly,
«MHOXecTBeHHbIN annennamy», «Bzanmogencreme reHoB».

O6opynoBaHue: Mogenb ANs OEMOHCTpauMM 3akOHOB eanHoobpasus
rmbpnaoB NEepBOro MOKOMEHUS U paclienneHns Mpu3HaKkoB, Mogenb Ans
AEMOHCTpaUnn 3aKOHa He3aBMCUMOrO HaclieoBaHUA MpPU3HAKoB, Modenb Ans
AEMOHCTPaUnN CLENSIEHHOro HacrneoBaHUSA NPU3HAKOB, CBETOBOW MUKPOCKONM,
MUKponpenaparT: «[dpo3odunay.

NMpakTtnyeckaa pabora «M3yyeHne pesynbTaToB  MOHOMMOPUOHOrO
CKpeLumBaHns y p0o30dunnbI».

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

Tema 13. 3aKOHOMEPHOCTU U3MEHYMBOCTHU

Bsanmopgencteme reHotMna wn cpegbl npu dopMmpoBaHun dpeHoTuna.
M3meH4YnBOCTb Npu3HakoB. KayeCTBEHHbIE N KONMYECTBEHHbIE NpuU3HaKku. Buabl
N3MEHYMBOCTU: HEHACNEeACTBEHHAsA U HacneaCcTBEHHas.

MoandpukaunoHHaa wu3MeH4YMBoCTb. Ponb cpegbl B popMupoBaHun
MoaunKaLuMoHHON U3MeH4YMBOCTU. Hopma peakuun npusHaka. BapnaunmoHHbIn
pag n BapuaumoHHast kpmBada (B. WoraHHceH). CeoncTBa moamnukauMOHHON
N3MEHYMBOCTM.

[C[eHOTMNKNYeckasn N3MEHYUBOCTb. CowcTtBa reHoTUNUYEeCcKomn
M3MEHYMBOCTU. Bwuabl TreHoTunnu4eckonm U3MEHYMBOCTU: KOMOMHaATMBHAS,
MyTaLUMOHHas.

KombuHatmBHas uameH4nmBocTb. Meno3 M nonoBoM MNpoLecc — OCHOBAa
KOMOWHATUBHOM W3MEHYMBOCTU. Ponb KOMOMHATUBHOM W3MEHYMBOCTU B
CO3aHuM reHeTU4YecKoro pasHoobpasus B npegenax ogqHoro suaa.

MyTaunoHHasT M3MEHYMBOCTb. Buabl MyTauuin: reHHble, XPOMOCOMHbIE,
reHoMHble. CnOHTaHHble W  MHAYUMPOBaHHble MyTauuMu. fOepHble U
yutonnasmartndeckue mytaumm. ComaTtmyeckme n nonosble mMytauuun. MNpuynHb
BO3HUKHOBEHUS MyTauun. MyTareHbl W UX BIUSHUE Ha  OpraHuU3Mbl.
3aKOHOMEPHOCTM MyTauMOHHOro npouecca. 3akOH FOMOJSIOrMYecKux psgoB B
HacnencTBeHHon nameHymsoctn (H.W. BaBunos). BHesiaepHasi '3MEHYMBOCTb U
HacnegCTBEHHOCTb.

dnuzeHemuka U 3rU2eHOMUKa, POJfib 3ru2eHemu4yeckux gakmopos 8
Hacie0o8aHuUU U U3MeH4YUu80CmMuU ¢heHomurnu4ecKux rpu3Hakos y op2aHu3mos.

JemMoHcTpauumn

MopTtpeTsl: I'. oe ®pus, B. MoraHHceH, H. . BaBunos.

Tabnuubl u cxembl: «Bugbl un3MeHumBocTM», «MoandukaumoHHas
N3MEHYMBOCTbY, «KombuHaTnBHas N3MEHYMBOCTbLY, «Meno3sy,



«OnnopgoTtBopeHune», «leHeTnvyeckne 3aboneBaHna  4enoseka», «Buapbl
MyTauumn.

O6opynoBaHue: xuBble U repbapHbie 3K3eMNNAPbl KOMHATHbLIX PacTEHUN,
PUCYHKK (poTorpadmm) KMBOTHLIX C PasfnMYHbIMM BUAAMN U3MEHUYNBOCTM.

NabopaTopHasn paboTta «MccnepoBaHue 3aKOHOMepPHOCTEN
MOONPUKALMOHHON M3MEHYMBOCTU. [locTpoeHne BapuauuoHHOro psga u
BapnaLUNOHHON KPUBOWY.

NMpakTtnyeckaa pabora «MyTtaumm y gpo3ounbl  (Ha  roOTOBbIX
MUKponpenapaTax)».

Tema 14. N'eHeTuKa YenoBeka

Kapuotnn yenoseka. MexayHapogHasi nporpamma UccriegoBaHusi reHoma
yenoseka. MeToabl M3y4eHUA reHETUKM YenoBeKa: reHearormyYeckun,
OnM3HeLoBbIN, LIMTOreHeTUYECKUN, NoNynsUMOHHO-CTaTUCTUYECKNNA,
MONEKYNAPHO-rEHETUYECKNIA. CoBpeMeHHoe onpeaenexHune reHoTuna:
NOSTHOreHOMHOE CEKBEHUPOBaHWE, FrEeHOTUNUPOBAHNE, B TOM YUCNE C NMOMOLLbLO
NMUP-aHanusa. HacneacteeHHble  3aboneBaHust 4enoBeka. [eHHble U
XPOMOCOMHbIE B6onesHu YyeroBeka. bonesHu C HacneacTBEHHOMN
npenpacnonoXeHHOCTb0. 3Ha4YeHne MeaNLMHCKON reHETMKM B NPeaoTBpaLLEHNN
N NEeYeHUn TreHeTndeckmx 3aboneBaHun 4enoseka. Meauko-reHeTnyeckoe
KOHCyNnbTupoBaHue. CTBonoBble KMeTkn. [loHATME «reHeTU4eckoro rpysay.
OTUYecKkMe acnekTbl UccreaoBaHuM B obnactm penakTMpOBaHWS reHoMa W
CTBOJIOBbIX KINETOK.

[eHeTU4eckme (pakTopbl MOBLILEHHOMW YYBCTBUTENBHOCTM 4enoBeka K
M3N4ECKOMY U XUMNYECKOMY 3arpsA3HEHUIO OKpYXKatoLwen cpenbl. [[eHeTuyeckas
npenpacnonoXXeHHOCTb YenoBekKka K NaToNOrnsim.

OdeMoHcTpauuu

Tabnuubl n cxembl: «Kapuotnn yenosekar», «MeToabl U3y4YEHUA TEHETUKU
yenoBeka», «[ 'eHeTn4Yeckne 3aboneBaHUst YernoBekay.

MNMpakTnyeckasn pabora «CocrtaBneHue n aHanms pogoCriOBHOMY.

Tema 15. Cenekunsa opraHn3mMoB

HdomecTukauma wn cenekuusi. 3apoxaeHue cenekumm M OOMeCcTUKauuu.
Yuyenne H. W. BaBunoBa o LeHTpax npoucxoxgeHms wn MHoroobpasus
KyNbTYPHbIX pacTeHun. Ponb cenekumm B co3gaHuMM COPTOB pacTEHUA U NOpoA
XuBOTHbIX. CopT, nopoga, wWTamMM. 3akOH TrOMOSMOrNMYECKNX pPsSOooB B
HacneagcTtseHHonW wmameHdmsoct H. . BaBunoBa, ero 3HadeHne AOnsd
cenekunoHHon paboThbl.

MeToabl cenekunoHHoM paboTbl. WCKycCTBEHHbIN OTOOP: MaccoBbIN U
NHONBUAYANbHbLIN. dT1anbl KOMOWHaLIMOHHOM cenekuun. NcnbiTaHne
npoussoauntenen no notomctsy. OT6GOp MO rEeHOTUNY C MOMOLLLI OLIEHKK
deHoTMNa NoToMcTBa U 0TOOP NO reHOTUNY C NOMOLLbIO aHanmsa JHK.

NCKyCcCTBEHHbIN ~ MyTareHe3 Kak MeToA  CeNeKUMOHHOW  paboTbl.
PaovaunoHHbIn N XUMUYECKUA MyTareHes3 Kak MCTOYHUK MyTauun y KynbTYpPHbIX
dopm opraHm3amoB. Kcnonb3oBaHWe reHOMHOro peaakTUpoBaHUA U METOAOB
pekoMbuHaHTHbIX JHK onga nonyyeHna ncxogHoro martepuana gns cenekuuu.

Mony4yeHnune NOSIMNNONAOB. BHyTpuBngoBas rmbpuansaums.
bnuskopoacTBeHHoe  CKpelwmBaHue, wnu - MHGpuanHr.  HepoacTtBeHHoe
cKpewmBaHue, nnu aytopmauHr. 'eteposvc U ero npuymHbel. Vicnonb3oBaHue



reteposuca B cenekunn. OtaanéHHasa rmbpuansauus. MNpeogonexHne 6ecnnogus
MEXBUAOBbLIX MOpMAOB. [OCTWXKEHUS CenekuMm pacTeHUA U KUBOTHbIX.
«3enéHas pesonroyus».

CoxpaHeHne N n3yvyeHne reHeTUYEeCKNX PECYPCOB KYSIbTYPHbIX PacTeHU n
MX  OUKMX  poauyen  Ons  co3gaHusi  HOBbIX  COpPTOB M rmbpuaoB
CENbCKOXO3ANCTBEHHbIX KynbTyp. M3yyeHue, coxpaHeHuUe U yripasrieHue
2EHEemMUYeCKUMU  pecypcamu  CeJ/IbCKOXO3SUCMBEHHbIX U [POMbICIIO8bIX
JKUBOMHBIX 8 UErnsax YryqdweHUss cywecmsyruwux U co30aHusi HO8bIX opoo,
JIUHUU U Kpoccos, 8 MOM 4ucrie C MPpUMeHeHUEeM COB8PEeMEHHbIX Memodos
Hay4HbIX uccriedogaHul, nepedosbix udel u nepcrnekmMueHbIX mexHos102ul.

demMoHcTpauumn

MoptpeTbl: H. N. Basunos, WN. B. Muuypun, . [. KapneueHko, [1. T1.
JlykbsaHeHko, B. J1. Actaypos, H. Boprnoyr, [. K. bensies.

Tabnuubl © cxembl: «LeHTpbl npoucxoxgeHuss wn  MHoroobpasus
KyNbTYPHbIX pPacTeHUn», «3aKOH TOMOJSIOrMYECKUX PSAOB B HacrneacTBEHHOW
nameHumBoctn», «MeTtogbl cenekuumn», «OToanéHHas  rmMbpuansaumay,
«MyTareHes».

NabopatopHasa paboTta «M3yyeHne copToB KyNbTYPHbIX pacTEHUN 1 NOPOS,
AOMALLHUX XXUBOTHbBIX».

NabopartopHasa paboTa «M3yyeHne MeToaoB cenekumm pacTeHNny.

MNMpakTnyeckasn pabota «[NpuBnBka pacTteHUn».

Akckypcna «OCHOBHble MeToAbl M OOCTMXKEHUSI CENEKUMN pacTEHUR U
XNBOTHbIX (Ha CENEKLMOHHYIO CTaHUumHo, NSIEMEHHYIO depmy,
copToUCnbITaTENbHbIN y4acTOK, B TENIMYHOE XO3ANCTBO, B nabopaTtoputo
arpoyHMBepcuTeTa Unmn Hay4yHoro LeHTpa)».

Tema 16. BuotexHonorus U CUHTeTUYECKas buonorus

O6beKkTbl, ncnonb3dyemble B OWOTEXHONOIMMU, — KNETOYHble U TKaHeBble
KynbTypbl, MUKPOOPraHn3mbl, nx XapakTepucTuka. TpaanynoHHas
buotexHonornsa: xnedoneyvyeHne, MNOSlyYEeHUE KUCIIOMOSOYHbIX MPOAYKTOB,
BuHogenue. Mwukpobuonormyeckun cuHTesd. OB6BbekTbl MUKPOBMONOrMYecKnx
TexHonorui. NponssoacTeo 6enka, aMMHOKUCIIOT U BUTAMUHOB.

CosgaHne TEXHONOMMM U UHCTPYMEHTOB LieneHanpaBrieHHOro NM3MEHEHNS 1~
KOHCTPYMPOBaHWUSA reHOMOB C LIESTb0 NOSTyYEHNS OPraHn3MoB M UX KOMMOHEHTOB,
cogepxallunx He BCTpeyatowmecs B npupoge bGuocnHTeTUYeckne nyTu.

KneTtoyHas uHxeHepus. MeToabl KyrnbTypbl KNETOK U TKAHEN pacTeHun n
XMBOTHbIX. KpunobaHkn. Comartmyeckas rmbpuansauma wmn  comaTUyecKum
ambpuoreHes. Kcnonb3oBaHue rannovgoB B cenekunn pacteHun. llorydeHue
MOHOK/I0Ha IbHbIX aHmumern. Ucnonb3osaHue MOHOK/10Ha IbHbIX u
MOMUKITOHaNbHbIX aHmumersn 8 meoduyuHe. VICKyCCTBEHHOE OnnoaoTBOPEHME.
PeKkoHCTpyKUMS  AWLEKNeTOK WU KNOHMPOBaHME  XXUBOTHBbIX. MeTopn
TpaHCNMaHTauum saep KneTok. TexHosio2uu 0300poerieHusi, KyrnbmueupogaHusi
U MUKPOKJII0HaITbHO20 Pa3MHOXXEHUSI CeJ/IbCKOX0351UCMBEHHbIX KyIibmyp.

XpOMOCOMHasi U reHHas WHXeHepusa. WCKYCCTBEHHbIM CUMHTE3 reHa WU
KOHCTpyupoBaHue  pekoMbuHaHTHbix  [OHK. Cosz0aHue  mpaHC2eHHbIX
op2aHu3mMos8. [OCTUXEHNA 1N NepcnekTUBbl XPOMOCOMHOW N TEHHOW UHXEHEPUW.
JKonornyeckne n aTmyeckme Npobrnembl reHHON UHXKEHepPUN.



MeaonuuHckue drnotexHonoruun. NoctreHoMmHasn umdposas meanuuHa. MNLUP-
anarHoctuka. MeTabonomHbIn aHann3, reHOLEHTPUYECKMA aHanu3 npoTteoma
yerioBeka AS1sl OLEHKM COCTOSIHMS ero 340poBbs. Vcnonb3oBaHwe CTBOMOBbLIX
Knetok. TapreTHas Tepanus paka. 3D-OMouHxeHepma ana  paspaboTkm
dyHOaMeHTanbHbIX OCHOB MEAWULMHCKUX TEXHOMNOIMMN, CO34aHUs KOMMSIEKCHbIX
TKaHEN coYeTaHMEM TEeXHOSOMMN TPEXMEPHOro BMONPUHTMHIA N ckaddonanHra
AONS peleHna 3agay nepcoHanm3npoBaHHOM MeaNLMHbI.

CosgaHne BEKTOPHbIX BaKUMH C Lenbo obecnevyeHnst KoMOUHMPOBaAHHOM
3awuTbl oT Bo3byauTenen OPBW, yctaHOBREHWE MONEKYNSPHbIX MEXaHW3MOB
dyHKunoHnpoBaHna PHK-cooepkalwmx BMPYcOB, Bbi3biBaloWmMX 0cob0 onacHble
3aboneBaHns YenoBeka n XXNBOTHbIX.

OdeMoHcTpauuu

Tabnuubl n cxembl: «Mcnonb3oBaHne MUMKPOOPraHM3MOB B MPOMbILLIIEHHOM
npousBoacTee», «KnetoyHasa nHxeHepus», « eHHasa HXeHepusa».

NabopatopHasn paboTa «M3yyeHne 06bEKTOB BUOTEXHONOMUMY.

MNMpakTnyeckasn pabora «lNony4eHne MOSIOYHOKMCIILIX MPOLYKTOBY.

AKCKypcua «bunoTexHonorms — BaxHeWwasa npousBoauTenbHas cuna
COBPEMEHHOCTU (Ha BUOTEXHONOrMYECKOE NPOM3BOACTBO)Y.

11 KINTACC

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

OBontounoHHas Teopua Y. [NapsuHa. [lpeanocbifikm  BO3HUKHOBEHUS
aapsuHu3mMa. KnsHb 1 HaydyHaa geartenobHocTb Y. [lapsuHa.

Oemxywmne cunbl  aonoumn  Bugos no Y. [apsBuHy (Bblcokas
WHTEHCUBHOCTb pPa3MHOXEHUS OpraHM3MoB, HacneacTBEHHask W3MEHYUBOCTD,
6opbba 3a cywecTBoBaHNE, ECTECTBEHHbLIN U UCKYCCTBEHHbLIN OTOOP).

OdbopmneHune cuHTeTMyeckon Teopun asonwumn (CT3I). HentpanbHas
Teopuna aonounn. CoBpemMeHHasa 9BONIOUMOHHAS 6uonornsa. 3HavYeHue
9BOSTIOLMOHHON Teopun B OOPMUPOBAHNUM ECTECTBEHHO-HAYYHOW KapTUHbI MUpa.

demMoHcTpauuu

MoptpeTbl: Apuctotens, K. JlnHHen, XK. Bb. Jlamapk, 3. XK. CeHT-Unep, XK.
KioBbe, Y. JapsuH, C. C. YetBepukos, UN. WN. lmanbrayseH, k. XongewnH, . K.
Benges.

Tabnuubl n cxembl: «Cuctema xwuBon npupogbl (no K. JlMHHE)»,
«JlecTHMua >xuBbix cywects (no Jlamapky)», «MexaHu3sm dopMMpoBaHUS
NpUCNocobneHnn y pacTeHurn Kn XUBOTHbIX (No Jlamapky)», «KapTa-cxema
MapwpyTta nyTtewecTtsua Y. [dapsuHa», «Haxogkm Y. [apBuHay, «Popmbl
6opbObl 3a cywecTBoBaHuey, «lMopogbl ronydeny, «MHoroobpasme KynbTYpPHbIX
dopm KanycTbly», «lopoabl JOMALIHUX XUBOTHbIXY», «Cxema 0bpasoBaHMs HOBbIX
Bungos (no Y. [JapsBuHy)», «CxemMa COOTHOLIEHUA OBWXKYLLUMX CUI 3BOMHOLNKY,
«OCHOBHbIE NOMOXEHUS CUHTETUYECKON TEOPUN IBOSTIOLUNY .

Tema 2. MukpoaBonouus U e€ pe3ynbTaThbl

[Monynsauma Kak oanemeHTapHas eguHuua  asonouun. CoBpeMeHHble
METOAbl OLIEHKM TEeHEeTUYEeCKoro pasHoobpasns u  CTPYKTYpbl MOMyNsUWNA.



N3meHeHne reHodoHA4A MONynsuMM Kak 3rieMEHTapHOe  3BOSMIOLMOHHOE
saBrneHne. 3aKoH reHeTn4Yeckoro pasHoeecus [x. Xapau, B. BanHbepra.

OnemeHTapHble dakTopbl (ABWXKYLLME cunbl) 3BonouMn. MyTauMOHHbIN
npouecc. KombuHaTMBHAst WM3MEHYMBOCTb. [pend reHoB — criydanHble
HeHanpaBliEHHbIE W3MEHEHWA 4acToT annenenm B nonynsaunax. OddekT
ocHoBaTens. dgpgpekm b6ymbiiodHO20 2opribiwka. CHUXeHUe 2eHemu4yecKoz2o
pasHoobpasaus: npuduHbl u cnedcmeus. lNposisneHue aghghekma Opelicha 2eHO8
8 bonbwux u manblx nonynayusx. Mwurpaumn. Wsonauma  nonynsumin:
reorpacuyeckas (npoctpaHCTBEHHas1), buonornyeckas (penpoayKTuBHas).

EctectBeHHbIn 0OTOOp — Hanpasnawwmn dakrop asonouun. Popmebl
€CTECTBEHHOro oTbopa: ABWXYLIMK, CTabunNuaMpyrowmin, paspbiBaloLLnn
(an3pynTtusHbii). MonoBon oT60p. BO3HMKHOBEHME WM 3BOMOLMA COLMaNbHOro
NOBEAEHNSA XXNUBOTHbIX.

MpnMCcnoCcOBNEeHHOCTb  OpraHM3mMoB  Kak  pesynbTaT  MUKPO3BOMOLMN.
BosHukHOBEHME  npucnocobrieHnn y  opraHmsmoB.  ApoMopdo3bl U
ngnoagantaumn. Npumepbl npucnocobnieHnin y opraHnamMoB: Mopdonornyeckme,
dusnonormyeckne, bnoxummyeckme, nosegeH4yeckne.  OTHOCUTENBHOCTb
NPMCNOCcoBNEeHHOCTM OPraHM3MOB.

Bug, ero kputepum un cTpyktypa. BugoobpasoBaHve Kkak pesynbTaT
MUKpoaBonouun. M3onauma — knodeBon daktop BuaoobpasoBaHus. [yt wm
crnocoobl BMOoobpasoBaHus: annonaTtpuyeckoe (reorpadhunyeckoe),
cuMmnaTpuyeckoe  (9KONormyeckoe), «MFHOBEHHOE»  (monunnoungmsaums,
rmbpugmsaums). nnTenbHOCTb 3BOSTOLMOHHBIX NPOLLECCOB.

MexaHn3ambl dopmmpoBaHna GrUonorndeckoro pasHoodbpasums.

Ponb aBonoumoHHon 6uonorm B paspaboTke HaydHbIX METOAoB
coxpaHeHna buopasHoobpasna. MMKpPO3IBOSIOLNSA U KOIBOSMOLMS NapasnToB U UX
xo34eB. MexaHn3mbl hopMUPOBaHNSA YCTOMYMBOCTM K aHTMOMOTMKaM 1 cnocobbl
6opbObI C HE.

JemoHcTpauum

MopTtpeTsl: C. C. YeTBepukos, 3. Manp.

Tabnuubl 1 cxembl: «MyTaunoHHast M3MEHYMBOCTbY, «[lonynsuMOHHas
CTpykTypa Buga», «Cxema nposiBNeHuMss 3akoHa Xapau—BainHbepray,
«[Bwxywme cunbl  IBOMOUMKNY, «IKOMormyeckas uM3onaumsa  nonynsuun
ceBaHckon dopenu», «leorpaduyeckasl N3onauMa NMCTBEHHULbI CUOMPCKON U
NUCTBEHHNUbI Jaypckony, «[lonynsumMoHHble BOJSTHbI YMCIIEHHOCTU XMLLHWUKOB WM
XepTtB», «Cxema OencTBus ecTecTBeHHOro otbopar», «Popmbl Gopbbbl 3a
cywectsoBaHue», «WMHayctpnanbHbln MenaHusm», <« KuBble uUCKoOMaembley,
«lMokpoBUTENBCTBEHHAA OKpacka >XMBOTHbIX», «[lpegynpexgarolwas okpacka

XUBOTHbIX», «dPusnonornyeckme agantaummny, «MpucnocobneHHOCTb
OpraHn3MoB U €€ OTHOCUTENbHOCTb», «Kputepun Buaa», «Buabl-OBONHUKMY,
«CTpyKTypa Bnaa B npupoaey, «Cnocobbl BUgoobpasoBaHus»,

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

O6opyanoBaHue: repbapum pacTeHU, KONMEKUNN HACEKOMbIX, Yydena ntuy
N 3BEpPEN C MpMMepamMu pasfnyHbIX NpPUCnocobreHni, dyydyena ntuy U 3Bepemn



pasHblX BuaoB, repbapum pacteHun Onu3knx BuOoB, obpasoBaBLUMXCHA
pasnu4yHbiMK cnocobamu.

NNaGopaTtopHana paborta «BbisiBneHne M3MeH4MBOCTM Yy ocoben OOHOro
BMAA».

NabopatopHaa paborta «[lpucnocobneHns opraHn3amMoB U  UX
OTHOCUTENbHAas LlenecoobpasHoCTbY.

NabopatopHaa pab6orta «CpaBHeHMe BMAOB MO MOPAdONOrn4eckomy
KpUTEPUIOY.

Tema 3. MakpoaBonouusa 1 eé pesynbTaTtbl

MeToabl u3ydeHUs  Makpoasosnoumn. [laneoHTonornvyeckne mMeTonbl
n3yvyeHus asonwoumn. [lepexoagHble dopMbl U UIOreHeTn4eckme psaabl
OpraHn3mosB.

Buoreorpacunyeckne metoabl nsyyveHus asonouun. CpaBHeHUe dnopbl U
dayHbl MaTeEpPMKOB M OCTPOBOB. buoreorpadpudeckme obnactn 3emnn. Buabl-
9HOEMUKUN U PENUKTDI.

IMbpuonornyeckme n cpaBHUTENbLHO-MOPMonorMyeckne MeToabl U3yHeHus
aBonounn. FeHeTUyeckMe MexaHW3Mbl 3BOSIIOLMU OHTOreHe3a U NOSABMEHUS
9BOSMIOUMOHHbLIX  HOBLUECTB. [OMOMOrMYHbIE M aHamnorMyHble  OpraHbl.
PyoumeHTapHble  opraHbl M ataBu3aMmbl.  MonekynapHo-reHeTu4Yeckue,
buoxummndeckme KM MaTemaTMyeckme  MeTodbl  U3YYEeHUA  3BOSTOLUMW.
f'omosnormyHble reHbl. CoBpeMeHHble MeToabl MOCTPOEHUs (punoreHeTU4YeCcKnx
AepeBbLEB.

XPOMOCOMHbIE MyTaLMnN N 3BONOLNA FTEHOMOB.

O6wune 3akoHOMEPHOCTK (Npasuna) 3BONOUNKN. [pUHYUN CMEHbI byHKUUU.
HeobpaTtumocTtb aBontounn. AgantmeHas pagnaumsa. HepaBHOMEPHOCTb TEMMNOB
3BOSIIOLNN.

deMoHcTpauuu

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

Tabnuubl n cxembl: «PuUnoreHeTUYECKNn pag nowaany, «ApxXxeonTepuKkey,
«3Bepo3ybble  Awepbl», «Cterouedanel», «PuHHMOPUTLI», «CeMeHHble
nanopoTHUKNY», «buoreorpadudeckne 3oHbl 3emnuy», «[Opend KOHTUHEHTOBY,
«Penuktbly, «HadanbHble cTagum 3aMOPUOHaNbHOrO Pas3BUTUS MO3BOHOYHbIX
XMBOTHbIX», «[OMOMNOrMMYHbIE W aHanorn4yHble OpraHbl», «PyOuMEHTbI»,
«ATaBu3Mbl», «XPOMOCOMHble Habopbl 4YerioBeka M LwWMMNaH3e», «[ naBHble
HanpaBneHnsa asonoumny, «ObLime 3akOHOMEPHOCTM 3BOMOLUNY.

O6opynoBaHue: konsnekumn, repdapun, MynsXku MUCKonaemblX OCTaTKOB
OpraHn3mMoB, MYNSXKMU FOMOJSIOMMYHbIX, aHaNOrM4YHbIX, PyaMMEHTapHbIX OpPraHoB U
aTaBU3MOB, KOMNSEKL MU HACEKOMBbIX.

Tema 4. lpoucxoxaeHne n pasBuTue XN3HU Ha 3emMne

Hay4Hble rmMnoTesbl MNPOUCXOXAEHUS XMU3HM Ha 3emne. AbuoreHes wu
naHcrnepmus. [lJoHayyHble npeacTaBneHnst 0 3apoXKOEHUN XKU3HU (KpeaunoHU3M).
['MnoTe3a NOCTOSIHHOrO CaMO3apPOXXAEHUS XU3HU N €€ ONpOoBepPXeHue onbiTamu
®. Pegun, Jl. CnannaHuann, J1. Tllactepa. [IpOUCXOXOEHUE KU3BHU W
acTpobuonorusi.

OcHOBHble aTansbl HeopraHM4ecKkomn 3BonoUmn. [MnaHeTapHas
(reonornyeckasi) aBonounsA. Xumumyeckass aBonouns. ABMOreHHbIn CuHTEe3
opraHnyeckux BeLlecTB U3 HeopraHudeckmx. Onbit C. Munnepa n . KOpu.



O6pasoBaHue nonumepoB u3 MOHOMepoB. KoauepBaTHas runotesa A. WU.
OnapuHa, rmnotesa nepBuyHoro 6ynboHa [k, XongewHa, reHeTudeckas
rmnoTtesa . Ménnepa. Pubosmmbl (T. Yek) m runotesa «mupa PHK» VY.
'Mn6epTa. PopmmnpoBaHne membpaH 1 BO3HUKHOBEHME NPOTOKIETKMN.

NcTtopus 3emnn n metoabl e€ wusyydyeHud. Kckonaemble opraHudeckue
octaTkn. [eoxpoHonorma wn eé wmetogbl. OTHocuTenbHass u  abcontoTHas
reoxpoHororus. [leoxpoHonornyeckas LwKkana: 30Hbl, 3pbl, NepuUoabl, 3MOXU.

HavanbHble 3Tanbl opraHuMyeckon asonwoumn. llosiBneHne u aBonwouma
nepBbIX KNeTok. OBonoums metabonnama. Bo3HUMKHOBEHME MEPBbLIX 9KOCUCTEM.
CoBpeMeHHble MUKPOOHble OMOMNEHKM Kak aHanor nepBbix Ha 3emne
coobuwectB. CtpoMmatonutbl. [pokapnoTbl U AyKapuoThl.

MpoucxoxaeHue aykapuoT (cumburoreHes). OBOMIOLMOHHOE
npoucxoxgeHve BupycoB. [lpoucxoxgeHne MHOMOKNETOYHbIX OpraHM3MOoB.
BO3HWKHOBEHME OCHOBHbIX FPYMNMN MHOMOKIETOYHbIX OPraHM3MOB.

OcCHOBHble aTanbl 3BOSIOLUKN BbICLINX pacTeHun. OCHOBHble apomMopdO3bl
pacTeHun. Bbixog pacTteHun Ha cywy. [losiBneHue cnopoBbIX pacTeHU WU
3aBoeBaHne umu cywn. CemeHHble pacTeHus. [MponcxoxaeHue UBeTKOBbIX
pacTeHun.

OCHOBHblEe 3Tanbl 3BOMNKOUUN XMUBOTHOrO Mupa. OCHOBHble apomMopdo3bl
XMBOTHbIX. BeHackasa dhayHa. Kembpuinckum B3pbiB — MNOSABIEHNE COBPEMEHHbIX
TUNoB. lNepBble XopaoBble XUBOTHbIE. XKU3Hb B BoAe. OBONIOLMS NO3BOHOYHbIX.
[MpoucxoxaeHne ampmnbun n pentunun. NpoucxoxgeHne MeKonuTalLwWwmx u
nTuy,. [NpuHUMn koyeBoro apomopgosa. OcsoeHne 6eCno3BOHOYHLIMU W
MO3BOHOYHBIMMW XXNBOTHLIMU CYLLIN.

PassButne XusHuM Ha 3emne no apam M nepuogam:. apxen, npoTeposown,
naneoson, Me30301, KanHo3on. Ob6waa xapakTepucTuka Knmmarta W
reosiorm4yeckux npoueccos. lNosiBrieHne M pacuBeT XapaKTepHbIX OpraHM3MoB.
YrneobpasoBaHue: ero ycnosusi U BnAHME Ha ra3oBbli COCTaB aTMOCEpbI.

MaccoBble BbIMUPaHUSA — 3KOSIOrMYeCcKue KpU3ncbl NpoLwnoro. MNpuynHbl u
CnefcTBUA MacCoBbIX BbIMUMPaHUN. COBPEMEHHBIA 3KOMOMMYECKUA KPU3UC, €ro
ocobeHHocTu. [pobnema coxpaHeHus buopaszHoobpasns Ha 3emre.

CoBpeMeHHas cuctema opraHudeckoro mupa. MNMpuHuunel knaccudpukaumm
opraHnamoB. OCHOBHblE cMCTeMaTUYecKue rpynnbl OpraHN3mMoB.

HdemoHcTpauum

MoptpeTbl: ®. Pean, J1. CnannaHuaHwn, J1. Mactep, . . MeuHukos, A. U.
OnapwuH, x. XongenH, I'. Ménnep, C. Munnep, I". KOpw.

Tabnuubl 1 cxembl: «Cxema onbiTa ®©. Peany», «Cxema onbiTa J1. [Mactepa
Mo N3YYEHMIO CaMo3apoXaeHnsa xusHm», «Cxema onbita C. Munnepa, . KOpuy,
«3JTanbl  HeopraHuM4yeckon aBonouUuny», «leoxpoHonorMyeckas  Lwwkanay,
«HavanbHble aTanbl opraHMyeckon aposnouumny», «Cxema obpasoBaHNsa aykapuoT
nyTém cumbuoreHesa», «Cucrtema xuBon npupogbl», «CTpoeHue Bupycay,
«Apomopdo3bl  pacTeHun», «PuHnoutbl», «OOHOKNETOYHbIE BOOOPOCHNY,
«MHoroknetouHble Bogopocnuy, «Mxuy, «[lManopoTHukM», «lONOCEMEHHble
pacteHus», «OpraHbl LBETKOBbIX pacTeHuin», «Cxema pasBUTUS XMUBOTHOIO
Mupa», «ApomMopdo3bl XKMBOTHbIX», «[lpocTenwme», «KuweyHononocTHbIey,
«[nockune yepBu», «YneHncTtoHorme, «PbIObI», «3eMHOoBOAHbIEY,
«[pecmblkatowmecsy, «lltuubly, «Mnekonutaowmey», «Pa3Butne XusHun B



apxeunckon ape», «PasButne XusHn B npoTepo30nNCKon ape», «PasBuUTHE XN3HU
B Maneosonckon aper», «Pa3Butue Xu3HM B Me3030MCKOW ape», «Passutne
XU3HM B KanHO30MCKoW 3pey», « CoBpeMeHHasa cMcTemMa OpraHN4Yeckoro Mmpa.

O6opynoBaHue: repbapum pacTeHMA pPasfMyHbIX OTAENOB, KOMNEeKUMn
HaCeKOMbIX, BJlaXXHble npenapaTtbl XXMBOTHbIX, PAaKOBUHbI MOJIIFOCKOB, KOMSTeKLnn
UINIOKOXWNX, CKeneTbl MO3BOHOYHbIX J>XMBOTHbIX, 4yyerna nTuy W 3Bepen,
KONMEKUNN OKaMEHENOCTEN, MOME3HbIX WMCKOMAEMbIX, MYISHKM OpraHNYeckux
OCTaTKOB OpPraHM3moB.

BupTtyanbHasa nabopartopHas pab6orta «MogenupoBaHMe OMNbITOB
Munnepa—tOpn nNo n3yyeHnto abUOreHHOro CMHTEe3a OpraHUYeCcKnX CoeauHeEHU
B NEpBUYHON aTMOCdepe».

NabopatopHaa pabota «/3yyeHne n onmcaHMe MCKONaeMblX OCTaTKOB
APEBHUX OPraHM3MoBY.

MNpaktnyeckana pabota «/3ydyeHne 0cCOBEHHOCTEN CTPOEHUSA pacTeHui
pasHbIX OTOEN0BY.

MNMpakTnyeckan pabora «M3yyeHne ocobeEHHOCTEN CTPOEHUS MO3BOHOYHbIX
XNBOTHbBIX».

Tema 5. lNpoucxoxageHne YenoBeka — aHTpornoreHes

Pasgens! n 3agayvn aHtpononorun. Metogbl aHTPOMNoOSIormn.

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

CxoacTtBo 4enoBeka C  XUBOTHbIMU. CuUcTemMaTMyecKoe MoroXeHue
yernoBeka. CBnaeTenbCcTBa CXOACTBA 4YerioBeKa C XUBOTHbIMWU: CPaBHUTESNbHO-
Mopdponormnyeckue, ambpuonornyeckue, d13nonoro-bmoxmMmmnyeckme,
nosegeHyeckne. OTnNMYMs YenoBeka OT XKMBOTHbIX. [1psIMOXOXAEHNE U KOMMIEKC
CBSI3aHHbIX C HUM NpuU3HaKkoB. Pa3BuTue ronoBHOro Mosra M BTOPOW CUrHanbHOW
CUCTEMBI.

OsvxyLimne cunbl (dpakTopbl) aHTponoreHesa: bGuonornyeckme, coumasnbHble.
CooTHoweHne Buonornyeckmx n coumnanbHbiX akToOpoOB B aHTPOMNOreHese.

OcHOBHble cTagun aHTpornoreHesa. PaHHWe YyenoBekoobpasHble 06e3bsHbI
(MPOKOHCYNbI) M paHHWE MOHIMAbLlI — 0bLWwKMe Npeakn YenoBekoobpasHbiXx 06e3bsiH
n nogen. ABcTpanonuTekm — AOBYHOrMe npenku nwogen. YenoBek ymenbin,
nepBble W3roTOBMEHUS opyaun Tpyda. YenoBek MpsMoOxXogswmin M nepsblin
BbIXO4 ntoaen 3a npegensl Adpukn. Yenosek rengensbeprckmn — obuimin
npeooKk HeaHOEpTanbCKOro 4YerioBeka W 4YenoBeka pasymHoro. Yenosek
HeaHOepTanbCKUW Kak BUA IOL4en XONoAHOro knumarta. Yenosek pasyMHbIn
COBPEMEHHOIO0 TUna, [OEHUCOBCKMA YerioBeK, OCBOEHME KOHTMHEHTOB 3a
npegenamun Acdopuku. NaneoreHeTrnka n naneoreHoMuKa.

OBOSOLNA COBPEMEHHOrO YenoBeka. EcTecTBeHHbI OTOOP B Nonynauusax
yernoBeka. MyTauMOHHbIN npouecc 1 nonumMmopduam. MNonynsunMoHHbIE BOSHLI,
apend reHos, murpauma n «3adpdekT ocHoBaTenda» B Nonysaunax CoOBpeMeHHOro
YyerioBekKa.

Yenose4veckne pacbl. lNoHATME O pace. Bonbwwue packbl: eBponeouaHas
(eBpasuinckasi), aBcTpano-HerpongHasa (akBaTopuanbHas), MOHrofouaHas
(asnaTcko-amepukaHckas). Bpema n nytun pacceneHua yenoseka Mo nraHeTe.
EonHcTBO  4enoBedecknx pac. HayyHaa HeCcoCTOATEeNbHOCTb  pacu3ma.
[MpncnocobneHHOCTb 4YerioBeka K pasHbIM  YCHOBUSAM OKpyXalowen cpeabl.



BnusHne reorpadudeckon cpeabl U gpendpa reHoB Ha Mopdonormio um
dunamonoruio Yyenoseka.

MexaucumnnuHapHole  mMetoabl B hmsmdeckon  (Guonormyeckom)
aHTponomnorMM.  OBOMIOUMOHHAA  aHTpononoruss W naneoaHTpononoruns
yenoBeveckux nonynsaumn. buocounanbHble UCcneaoBaHNa NPUPOAbl YeroBeka.
WccnepoBaHue koaBontoLmMn 6Monormyeckoro n coumanbHOro B YeNoBEKe.

demMoHcTpauumn

MopTpeTbl: Y. OapsuH, J1. Jlukn, A. A. PornHcknin, M. M. 'epacnumos.

Tabnuubl 1 cxembl: «MeToabl aHTpPONONOrMNy, «CONOBHOM MO3r YenoBekay,
«YenoBekoobpasHble 06e3bsHbly, «CKeneTt 4yenoBeka W CKeneT LUMMMNaH3e,
«PyoumeHThI n aTaBU3MbIY, «[dBmxyLine cunbl aHTponoreHesay,
«OBOMIOLUMNOHHOE OpPeBO 4enosekay, «ABcTpanonutek», «4enoBek ymenbiny,
«Yenosek npamoxogsawmnny, «eHncoBckmin 4enoBek» «HeaHgepTanbubly,
«KpomaHboHUbIY», «[Mpeakn 4YenoBekay», «3Tanbl 3BOMNKOLNM YenoBekay, «Pachbl
yenoBeKkay.

O6opynoBaHue: MynsXKu OKaMeHesniocTen, npeamMeToB MaTepuanbHOn
KynbTypbl NPEOKOB 4YerioBeka, penpoaykumm (poTtorpacdmm) KapTUH C
MUONOrMYeckKUMmM 1 BUBNENCKUMIN  ClOXXETaMM  MPOUCXOXKAEHUSA YeSOBEKa,
doTorpadomm HaxoOOK WMCKOMaeMblX OCTaTKOB 4erioBeka, CKeneT 4erioBeka,
MOEeNb Yepena 4yenoBeka M 4vepena wMMmnaH3e, MoAernb KUCTU 4erioBeka U
KACTU LUMMNaH3e, MOAENM TOpca NPeaKkoB YenoBeka.

NabopatopHaa paborta «M3yuyeHne 0COBEHHOCTENW CTPOEHUA cKeneTa
yernoBeka, CBA3aHHbIX C MPAMOXOXAEHNEM.

MNMpakTnyeckasn pabota «/3yyeHne akonornyeckmx agantaunmnm YyenoBekay.

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

3apoxaeHue 1 passutne akonorun B Tpyaax A. N'ymbonbarta, K. ©. Pynbe,
H. A. CesepuoBa, 3. 'ekkensa, A. TeHcnu, B. H. CykauéBa. Pasgenbl n 3agayu
akonorun. CBs3b 3KOOrMnN ¢ ApPYrmMn Haykamu.

MeToabl akonorun. [lonesbie HabMAEHUS. DKCMEPUMEHTLI B IKOSTOMUMU:
npupoaHole 1 nabopatopHble. MopgenupoBaHne B 3konorMn. MOHUTOPUHT
OKpY>KaloLLEN cpeabl: NOKanbHbIN, perMoHarnbHbIN U rnobanbHbIN.

3Ha4yeHne SKOMOrMYecKMX 3HaHWKW AOnd  4denoBeka. JKOnornyeckoe
MUPOBO33pPEHME KaK OCHOBA CBSI3EN YenoBeyecTBa ¢ npupogon. opmmpoBaHme
9KONOrMYECcKom KynbTypbl U 9KOSTOrMYECKON rPaMOTHOCTN HAceNeHus.

JemoHcTpauum

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

Tabnuubl 1 cxembl: «Pasgensl akonoruny, «MeTtoabl akonornny», «Cxema
MOHUTOPUHIa OKpY>XXatoLLen cpeabl».

Na6opartopHasn paboTa «N3yyeHmne MeTOoLOB 9KONOrMYeCcKunx
nccneaoBaHnny.

Tema 7. OpraHn3ambl n cpepna oouTaHus

Jkonornyeckue dakTopsbl n 3aKOHOMEPHOCTM nx JEeNcTBUS.
Knaccudukauusa akonormyecknx aktopoB: abuoTtudeckme, OBuoTMyeckue,
aHTponoreHHole. O6Lne 3aKOHOMEPHOCTU AENCTBUS IKOMOrMYeckux hakTopos.



MpaBuno muHumyma (K. LWnpedrenb, K. JInbux). TonepaHTHOCTb.
OBPUOUNOHTHbBIE N CTEHOBMOHTHbIE OPraHN3MbI.

Abunotuyeckne daktopbl. CBeT Kak akomnorundeckun dakrop. [dencrteue
pasHbIX Yy4aCTKOB COJSTHEYHOro CrekTpa Ha OopraHum3mbl. JKOMornyeckme rpynmnol
pacTEHUN WM XMBOTHbIX MO OTHOWeEHUK K cBeTy. CurHanbHasi pornb cBeTa.
doTonepmnoanam.

Temnepartypa Kak akonorumyeckumn daktop. [encteme TemnepaTtypbl Ha
opraHnambl. NMonNKnIOTEPMHbIE U TOMOMOTEPMHbBIE OpPraHn3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIE OpPraHn3Mbl.

BnaxHocTb Kak akonorndeckun daktop. lNpucnocobneHmsa pacTteHun K
nogaepXaHumo BogHoro 6anaHca. Knaccudukaumsa pacteHMn No OTHOLLUEHMIO K
Boae. NMpncnocobneHuns XXMBOTHbIX K UBMEHEHMIO BOAHOIO pexuma.

Cpenpbl obutaHna opraHM3MOB: BOAHas, HAa3eMHO-BO3yLLUHAs, NOYBEHHas,
rmybunHHas  NoAnoyYBeHHasi,  BHYTpUOpraHusMeHHas.  Pusmko-xmmudeckune
ocobeHHOCTM cpef obuTaHua opraHu3moB. [lpmncnocobrneHns opraHuM3moB K
XW3HW B pasHbIX cpeaax.

Buonornyeckne putmbl. BHewHue wn BHyTpeHHUMe puTMbl. CyTOuHbIE WU
rogudHble puTMbl. [prucnocobyeHHOCTb OPraHM3MoB K CE30HHLIM U3MEHEHUSM
YCMNOBUM XU3HW.

YKnsHeHHble opmbl  opraHnamoB. [1OHATME O XWM3HEHHOW dhopMme.
KnsHeHHble  OpMbl  pacTeHuM: OepeBbsl, KYCTApPHWKW,  KYCTapHWYKW,
MHOroneTHMe TpaBbl, OAHOMNEeTHWe TpaBbl. XXMU3HEHHble (OPMbl XMBOTHbIX:
rMapobNOHTLI, reObUOHTLI, a3pobMoHTLI. OcobeHHOCTM CcTpoeHnd u obpasa
XU3HMW.

BuoTtnyeckune drakTopbl. Buabl BroTmnyecknx B3aMMOLENCTBUMN:
KOHKYpEeHUNSA, XULLHNYEeCTBO, CMMOMO3 1 ero coopmel. Napasntnsm, koonepauums,
MyTyanuam, KOMMeEHcanuam (kBAapTMpPaAHTCTBO, HaxnebHM4YecTBO).

HeTpoduyeckne B3ammopencteus (tonmndeckue, dopuyeckne, abpuyeckne).
3HayeHne OMOTMYECKMX B3aMMOLEWCTBUN AONS CYLEeCTBOBAHUSA OpraHnM3mMoB B
cpeae obutaHus. MNMpUHUNN KOHKYPEHTHOMO UCKITHOYEHUS.

demMoHcTpauuu

Tabnuubl M cxembl: «3Konorndeckne aktopbl», «CBETOBOW CNEKTPY,
«3JKonornyeckmne rpynmnbl XXMBOTHbLIX MO OTHOLUEHWUIO K CBETY», «TennoKpoBHbIE
XUBOTHbIE», «XONOLHOKPOBHbIE XWBOTHbIEY, «®PU3nonornyeckme agantauum
XNBOTHbIX», «Cpeabl 06uTaHuss opraHuM3MoB», «buonornyeckne puTMbl»,
«Kn3HeHHble  OopMbl  pacTeHuny, «XKn3HeHHble  POPMbl  XXMUBOTHbIXY,
«JKocucTeMa LUMPOKOSIMCTBEHHOIO fleca», «3JKOCUCTEMa XBOWMHOMO recay,
«Uenn NMUTaHUS», «XNLWHUNYECTBOY, «lMapasntmnsmy, «KOHKypeHumay,
«Cnmbunos», «kKommeHcanmam».

O6opynoBaHue: repbapum pacTeHUn U XKMUBOTHBIX, NPUCNOCOBNEHHbIX K
BMUAHNIO PasfIMYHbIX 3KOMOrMYecknx akTtopoB, repbapum CcBeTONOMBLIX,
TeHentbmnBbIX U TEHEBBIHOCNMBLIX pacTeHun, cBeTontobuBble, TeHentobnBbie U
TEHEeBbIHOCINMBbLIE ~ KOMHATHble  pacTeHusi, repbapum 1M KOMfeKkuun
TennontobmusblX, 3MMOCTONKNX, MOPO30YCTOMYMBLIX PACTEHUN, dyyena nTuy U
3Bepen, repbapun pacTeHur, OTHOCALMXCA K rurpoutam, Kcepogutam,
Me30UTaM, KOMHATHble pacTeHUs AaHHbIX [PYNM, KOMMEKUUN >KUBOTHbIX,
obuTarwmx B pasHbIX cpedax, repbapun n Konnekumm pacTeHUn N XUBOTHbIX,



obnagarownx Yeptamm NPUCNocobNeHHOCTN K CE30HHBIM U3MEHEHUAM YCITOBUI
XWU3HKU, repbapum N KONNEKUUN PaCTEHUMA U KMUBOTHbLIX Pa3NUYHbIX XXU3HEHHbIX
dopM, KOMMEKUMN >KMBOTHBbIX, YYacCTBYHOLWMX B pPasfnyHbiX BUOTMYECKNX
B3aMMOOENCTBUSAX.

NabopaTtopHaa paborta «BbisBneHne npucnocobneHnn opraHn3mMoB K
BINUSHUIO CBETa».

NabopatopHana pabota «BbigBneHMe npucnocobneHnn opraHM3mMoB K
BNUAHNIO TemMnepaTypbi».

NabopatopHaa paborta «AHaTtoMmyeckne OCODEHHOCTM pacTeHUn K3
pasHbIX MECT 0buTaHmnay.

Tema 8. dkonorua BMaoB U nonynsauumn

JKosornyeckmne XapaKTepUCTUKN nonynauuu. Monynauus Kak
Buonormnyeckas cucrema. Ponb HeogHOPOAHOCTM cpeabl, huandecknx bapbepos
n ocobeHHocTen Owuonormm BuAOB B (OPMUPOBAHUM MPOCTPAHCTBEHHOWM
CTPYKTYpbl nonynaumi. OCHOBHble nokasaTtenu nonynsauun: YUCIEHHOCTb,
NNOTHOCTb, BO3pacTHas M MonoBasi CTPYKTypa, pOXO4AaemMoCTb, MPUPOCT, Temn
pocTa, CMEPTHOCTb, MUrpauus.

JKonornyeckaa cTpyktypa nonynsaummn. OueHka YUCAEHHOCTU NONynsaumK.
OnHamuka nonynsaumm n eé perynauus. bnotnyecknin noteHuman nonynsuuu.
MogenupoBaHne AuHamuku  nonynaumMn.  KpuBble  pocTa  YMCMEHHOCTU
nonynauuun. Kpueble BbhkuBaHUSA. Perynaums YMCNEeHHOCTU nonynsumin: ponb
aKkTopoB, 3aBUCALUMX W HEe 3aBUCAWMX OT MNIIOTHOCTU. JKOMorn4yeckne
cTpateruu BMaosB (r- n K-ctpaterum).

[MoHaTne o6 akonorudeckon Huwe Buaa. MectoobutaHme. MHoromepHas
Mogenb akonormyeckon Huwm k.. XaTynHCcOHa. Pasmepbl 3KOOrnm4eckom
HUWW. NoTeHumManbHas 1 peann3oBaHHast HULLIK.

Bug kak cuctema nonynduun. Apeanbl BUMOOB. Buabl M uX XM3HEHHblE
cTpaTternn. SKONOrm4Yeckne aKBUBaNEHTbI.

3aKOHOMEPHOCTM MOBEAEHUST U MUrpaumMi KUBOTHbIX. bBuonornyeckmne
WMHBa3nN Yy>XepoaHblX BUAOB.

demMoHcTpauuu

MopTpeT: XK. N. XaTYMHCOH.

Tabnuubl M cxembl: «IKOMOMMYECKMe XapaKTEPUCTUKU  NONynAaumny,
«lMpocTpaHCTBEHHaA  CTpykTypa nonynsuuim», «Bo3pacTHble nupamuabl
nonynauum», «CKOPOCTb 3aceneHust MOBEPXHOCTU 3emnu  pasfiMyHbIMK
opraHnamamm», « Mogenb akonorndeckon Huwmn k. . XaTymHcoHa».

O6opynoBaHue: repbapun pacTeHUn, KONNEKLMUN XXUBOTHbIX.

NabopatopHasa pabota «[lpucnocobneHns cemsiH pacTeHun K
pacceneHunio».

Tema 9. Jkonorus coobLecTB. AKONOrM4ecKme CUCTEMbI.

Coobuwectsa opraHuamoB. buoueHo3 u ero cTpyktypa. CBAsu mexay
opraHnsmamu B buoueHo3se.

Jkocuctema kak oTkpbitas cuctema (A. k. TeHcnn). PyHKUMOHANbHbIE
GnokM OpraHnM3aMoOB B 3KOCUCTEME: MPOAYLEHTbl, KOHCYMEHTbl, peayLeHThl.
Tpodunyeckne yposHu. Tpodumyeckne uenm u cetn. AbuoTudeckme O6noKK
akocucteM. NMouBbl U Kbl B 3kocuctemax. KpyroBopoT BELLLECTB U MNOTOK aHEPrun
B 3KOCUCTEME.



OcHoBHble  nokasaTenn  aKocuctembl. bBumomacca w©n  npogykums.
Jkonornyeckne nupamuabl Yncen, Guomacchl 1 IHEPrun.

LuHamuka skocucmem. Kamacmpogbudeckue rnepecmpouku. @naykmyayuu.
HanpaBneHHble 3aKOHOMEPHbIE CMEHbI COOBLLECTB — cyKueccun. [lepBuyHbIE K
BTOPUYHbIE CYKLECCUM U UX MPUYUHBbI. AHTPOMOreHHble BO3OEWCTBUSA Ha
cykueccun.  KnmmakcHoe  coobuiectBo. buopasHooGpasve u©  nomnHoTa
KpyroBopoTa BELLECTB — OCHOBa YCTONYMBOCTM COOOLLECTB.

[MpupoaHbIe SKOCUCTEMbI. QKOCUCMEMbI 03EP U peK. IKkocucmembl Mopel U
OKeaHo8. QKocucmembl myHOp, f1ecos, cmereu, rnycmaiHb.

AHTponoreHHble aKocucTembl. Arpoakocuctema. ArpoueHos. Pasnuuns
MeXay aHTPOMOreHHbIMU U NPUPOLHBIMU IKOCUCTEMAMMN.

Ypboakocuctembl. OCHOBHble KOMMOHEHTbI ypboakocuctem. [opoackas
dnopa un dayHa. CuHaHTponmusauma ropoackon ayHbl. buonormyeckoe w
X03SNCTBEHHOE 3HAaYEeHME arpO3KOCUCTEM N YPOOIKOCUCTEM.

3aKOHOMEpPHOCTN (POPMUPOBAHUSA OCHOBHbLIX B3aMMOLENCTBUIA OPraHN3MoB
B 9Kocuctemax. Ponb kKackadOHoeo aghghpekma U 8udo8-30uhukamopos
(knrovesbix 8ud08) 8 hbyHKUUOHUPpOBaHUU 3KocucmeMm. [lepeHoC SHeprun wu
BELLECTB MeXOy CMEXHbIMA 3JKocucTeMamu. YCTOMYMBOCTb OPraHM3MoB,
nonynauMm n 3KOCUCTEM B YCMOBUSIX €CTECTBEHHbIX W aHTPOMOreHHbIX
BO30ENCTBUMN.

MexaHusmbl ~ 8030elicmeusi  3a2psi3HEHUl  pas3HbIX  muros  Ha
cybop2aHU3MEeHHOM, Op2aHU3MEHHOM, MOMynyUOHHOM U  3KOCUCMEMHOM
YPOBHSIX,  OCHOBbI  3KOJ/I02UYECKO20  HOPMUPOBaHUSI  aHmMpOrno2eHHO20
go3delicmeus. MeTogonormss MOHUTOPUHIA E€CTECTBEHHbLIX M aHTPOMOreHHbIX
9KOCUCTEM.

OdeMoHcTpauuu
MopTpeT: A. k. TeHcnn.
Tabnuubl ©n cxembl:  «CTpykTypa  6GuoueHo3a»,  «3kocuctema

LUMPOKOMMCTBEHHOrO fieca», «AkocucteMa XBOMHOMo necay, «PyHKUMOHanNbHbIE
rpynnbl OpraHM3MoB B 3Kocuctemey», «KpyroBopoT BeLLECTB B 3KOCUCTEMEY,
«Uenn nutaHma (nactbuwHasa, aeTputHas)», «3JKonormyeckas nvpamuaa
yucen», «JKorornyeckas nupamuga buomacchly, «3JKonorumdeckas nupamuga
3HEpPruny, «ObpasoBaHue oonoTan, «lepBunyHas cyKLeccus»,
«BoccTtaHoBneHne neca nocne noxapa», «9Kocuctema osepay, «ArpoLeHo3,
«KpyroBopoT BeLECTB W TMOTOK 3Heprum B arpoueHose», «llpumepsbl
ypboakocuctem».

O6opynoBaHue: repbapum pacTteHuin, KONMEKUNMN HAaCEKOMbIX, Yydena ntu
n 3Bepen, repbapmm KynbTypHbIX U ANKOPACTYLWIMX pPaCTEHUA, aKkBapuymMm Kak
MOAESb 9KOCUCTEMBI.

MNMpakTnyeckasn paborta «M3yyeHmne n onucaHne ypboaKoCUCTEMBbIY.

NabopartopHaa paborta «M3yyeHne pasHOOOpa3nsa MENKUX MNOYBEHHbIX
YNIEHUCTOHOIMX B Pa3HbIX IKOCUCTEMAXY.

AKCKYypCHA «IKCKYpCUs B TUMUYHbIN BroreoueHos (B oybpasy, 6epesHsik,
eIbHUK, Ha CyX040MbHbIN UM NOMMEHHbIN Nyr, 03epo, 60N10TO)».

AKCKypcuna «OKCKypcus B arposkocmctemMy (Ha none unm B TENSIMYHOE
XO35INCTBO)».

Tema 10. Buoccpepa — rnobanbHas akocucrtema



Buoctepa — obwennaHeTapHaa obonodka 3emnu, rge CywectByeT WUnu
cyllecTBoBana XusHb. PasButme npeacraBneHuin o Guocdepe B Tpydax 3.
3tocca. Yuenne B. U. BepHagckoro o 6uocdepe. Obnactn 6uocdepbl n eé
cocTaB. XXnBoe BeLecTBO 6uoctepbl 1 ero oyHKUMN.

3akoHoMepHOCTM cyuwecTBoBaHua 6uocdepbl. OcobeHHOCTU Guocdepsl
Kak rrnobanbHOM 9KocucTembl. [OuHamunyeckoe paBHoBecne B 6Guocdepe.
KpyroBopoTbl BewectB M 6Guoreoxmumudeckme UuKNbl (yrnepoga, asoTa).
PutmMmyHOCTb siBNeHun B buocdepe.

3oHanbHOCTb 6uocdepsbl. MNMoHATME o0 Buome. OcHOBHble GUOMBbI CYLUK:
TyHOpa, XBOWHblEe feca, CMeLllaHHble W LUMPOKOSIUCTBEHHbIE Jeca, CcTenwu,
CaBaHHbI, MYCTbIHW, TPONMYECKME neca, BbICOKOropbs. Knumar, pactutenbHbln 1
XWBOTHbIN M1p BUOMOB CyLUWN.

CTpyKTypa 1 OYHKLMS XMBbIX CUCTEM, OLIEHKA UX PECYPCHOro noTeHuuana
n BruocdepHbIX PYHKLNNA.

OdeMoHcTpauuu

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

Tabnuubl n cxemsbl: «l'eocepbl 3emnny, «KpyroBopoT azota B Npupoaey,
«KpyroBopoT yrnepoga B npupoae», «KpyroBopoT Kucrnopoga B Npupoaey,
«KpyroeopoT Bogbl B npupoge», « OCHOBHble GMOMbI Ccywny, «Knumartmyeckme
nosca 3emnuy», «TyHapa», «Tanra», «CmewwaHHbIn necy, «LLIMpoKONMCTBEHHbLIN
nec», «Ctenby», «CaBaHHa», «[1ycTbiHA», « TpONNUYECKMIA Necy.

O6opynoBaHue: repbapum pacTeHMn pasHbix OMOMOB,  KOMSIEKLUK
XMBOTHBbIX.

Tema 11. YenoBek 1 okpyxatwuwaa cpeaa

OKOMnornyeckne Kpusmcbl M UX MpuunHbl. Bosgencrteume 4yenoseka Ha
buocdepy. 3arpsisHeHne Bo3gylwHOW cpedbl. OxpaHa Bo3gyxa. 3arpsi3HeHue
BogHon cpegbl. OxpaHa BOAHbIX pecypcoB. PaspyweHue noysbl. OxpaHa
MOYBEHHbIX pecypcoB. MameHeHre KnnumaTa.

AHTpPOMOreHHoe BO34EeNCTBME Ha PaCTUTENbHbIN U XUBOTHbLIN Mup. OxpaHa
pPaCTUTENbHOIMO M XUBOTHOrO Mupa. OCHOBHbIE MPUMHUMMLI OXpaHbl NPUPOAbI.
KpacHble kHurn. Ocobo oxpaHsiemble npupoaHble Tepputopumn (OOTMT).
BoTtaHnyeckne cagbl U 300110rM4ecKkme napku.

OcCHOBHbIE NMPUHLUUNBI YCTOMYMBOrO pPasBUTUS YeroBeyecTBa U MpPUpPOAbI.
PaunoHanbHoe  npuvpoaononb3oBaHME W COXpaHeHue  BUonormyeckoro
pasHoobpasua 3emnu. O6wme 3aKOHOMEPHOCTU rNobBanbHbIX 3KONOrMYECKNX
KpnancoB. OCO6EHHOCTM COBPEMEHHOMO KpMU3nca 1 ero BeposiTHble NOCNeacTBUS.

Pa3BnTne MeTogOB MOHUTOPUHIA pPas3BUTUSA  OMACHbIX TEXHOTMEHHbIX
npoueccoB. CucmemHble uccriedogaHusi riepexoda K pecypcocbepezaroweli u
KOHKypeHmocrnocobHol  aHepzemuke. buonoesuyeckoe pasHoobpasue U
buopecypcbl. HayuoHanbHble UHGOPMaUUOHHbIE cucmeMbl, obecrniequsarouue
docmyn K UHQOpMayuu Mo COCMOSIHUKD 0mdesibHbIX 8Uud08 U 3KOCUCMEM.
OcHoebl  akopeabunumayuu  3kocucmem U  criocobos  6opbbbl  C
buonospexx0eHuUsMU. PEKOHCMPYKUUSI MOPCKUX U Ha3eMHbIX 3KOCUCMEM.

JemMoHcTpauumn

Tabnvubl ©n  cxembl: «3arpsisHeHne atMmocdepbl», «3arpsA3HeHue
rmgpocdepbl», «3arpssHeHne nouBbly, «[llapHukoBbIM addekT», «Ocobo
OXpaHsieMble NpUpPoaHbIE TeppuTopuny, «Moaenun ynpasnseMmoro mmpay.



O6opynoBaHue: doTtorpacmm oxpaHsieMbIX PacTEHUM M XMUBOTHbIX KpacHon
kHurn Poccuinckon ®enepauyum, KpacHOM KHUIMM pernoxHa.



NMIAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMBI MO
BUONOIM'n HA YPOBHE CPEAHEIO OBLUEIO OBPA30OBAHUA

JINYHOCTHbIE PE3YJIbTATbI

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

B CTpykType NUYHOCTHBLIX pe3ynbTaToB OCBOEHUA NporpamMmmMbl No 6Gmuonorum
BblAENeHbl  criegylowme  CocTaBnsilowmMe:  OCO3HaHue  obyvarowmmucs
POCCUMACKON rPaXXgaHCKOW WOEHTUYHOCTM — T[OTOBHOCTU K CaMopas3BUTULO,
CaMOCTOATENbHOCTM M CaMOOMNpeneneHnto, Haauque momusayuu K oBy4eHuto
Buonorun, yeneHanpasrieHHoe pa3gumue BHYTPEHHUX YOeXXaeHUn NMMYHOCTN Ha
OCHOBE  KIOYEBbIX LEHHOCTEM UM WUCTOPUYECKUX Tpaguuunm  pasBUTUS
Buonormyeckoro 3HaHud, 20mMoeHOCMb U CrocobHocmpb  ODy4valroLMXCS
PpyKOBOACTBOBaTbCA B  CBOEW  AEATENbHOCTU  LEHHOCTHO-CMbICIIOBbLIMU
yCTaHOBKaMu, npucywmnmMm cucteme Ouonornveckoro obpasoBaHua, Hanu4due
rpasoCo3HaHUs 3KOSNOrNMYECKON KynbTypbl, CIOCO6HOCMU cmasumbs UENA W
CTPOUTb KU3HEHHbIE NIIaHbI.

JInyHOCTHBIE pe3ynbTaTbl OCBOEHMS NpOrpaMmbl N0 Guonorum gocturatoTcs
B €AWHCTBE Yy4ebHOM M BOcCnMUTATESNIbHOW AEATENIbHOCTU B COOTBETCTBUM C
TPaAVLMOHHBIMN POCCUNCKUMU COLMOKYNbTYPHBIMW, NCTOPUYECKUMU U OYXOBHO-
HPaBCTBEHHbIMU LIEHHOCTAMMW, NPUHATLIMX B ObOLLECTBE NpaBunamMmum n HopmMamm
noBegeHns M CnocobCTBYOT npoueccamM CaMOMO3HaHUS, CaMOBOCMUTAHUA W
camMopasBuUTUA, pPasBUTUA BHYTPEHHEW MO3UUUM JIMYHOCTK, NaTpMoTU3Ma WU
YBaXXEHUS K 3aKOHY M NPaBOMopsiaKy, YenoBeKy Tpy4da M CTapLuemy MOKOSIEHMIO,
B3aMMHOM0 yBaXX€HUs,, OEepexXHOro OTHOLUEHUSI K KyNbTypHOMY Hacrneamioo u
Tpagmuusm MHOroHaumoHanbHoro Hapoga Poccuinckon denepaunn, npupoge u
OoKpy>KatoLen cpeae.

JInyHoCTHbIE pe3ynbTaThl OCBOEHMA ydebHoro npegmeta «buonormax
OOJTKHbI oTpaxaTb rOTOBHOCTb n CMOCOBHOCTb oby4atomxcs
PYKOBOACTBOBATLCA CPOPMUPOBAHHOW  BHYTPEHHEW MO3UUMEN  JIUYHOCTM,
CUCTEMOM LIEHHOCTHbIX OPMWEHTaUMWA, MO3UTUBHbLIX BHYTPEHHUX YO6exaeHun,
COOTBETCTBYIOLUNX  TPaAULMOHHLIM  LIEHHOCTSIM  POCCUMIMACKOro  obLiecTBa,
paclUMpPEHNE KUIHEHHOrO OMbiTa W oOnbiTa AeATENbHOCTM B nNpolecce
peanu3aumMm OCHOBHbIX HamnpaBfieHWM BOCMUTATENbHOW LEATENbHOCTU, B TOM
yuncne B YacTu:

1) rpakAaHCKOro BOCNUTaHUA:

ChOPMMPOBAHHOCTb rPaXgaHCKOW Mo3numm oby4daroulerocsi Kak akTMBHOIO
N OTBETCTBEHHOIMO YSfieHa POCCUNCKOro obLLecTBa;

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

FrOTOBHOCTb K COBMECTHOW TBOPYECKOW [AEeATENbHOCTM MNpu CO34aHUK
y4eOHbIX MPOEKTOB, peLlleHnn y4ebHbIX U No3HaBaTENbHbIX 3a4ad, BbIMONIHEHUN
BMONOrMYecKmx aKCNEPUMEHTOB;

CMOCOOHOCTL oOnpeaensiTb COOBCTBEHHYKD MO3ULMIO MO OTHOLUEHUIO K
ABNEHNSAM COBPEMEHHOM XXMN3HU N OOBACHATL e€;



YMEHWEe y4uTbiBaTb B CBOUX AEUCTBUSAX HEOOXOAUMOCTb KOHCTPYKTUBHOIMO
B3aMMOLENCTBUS NIOAEN C pa3HbIMU YOeXOeHUSMN, KYNbTYPHbIMU LLIEHHOCTAMU
N coumanbHbIM MOMNOXEHUEM;

FrOTOBHOCTb K COTPYAHMYECTBY B MpoLecce COBMECTHOrO BbIMOSTHEHUS
y4yeOHbIX, MO3HaBaTeNbHbIX W WCCReAoBaTENbCKMX 3aday, YBaXUTENbHOIo
OTHOLUEHNA K MHEHWIO OMMNOHEHTOB Mpu O6CYXOEeHMM CHOpPHbIX BOMPOCOB
Bronornyeckoro cogepxaHus;

rOTOBHOCTb K 'YMaHUTapHOW U BOSNTIOHTEPCKON OEATESNbHOCTY;

2) naTpMoOTUYECKOro BOCNUTaHUSA:

chopMnpoOBaHHOCTb POCCUNCKON rpakgaHckomn MOEHTUYHOCTN,
naTpuoTnama, yBaXKeHUst K CBOeMYy Hapody, YyBCTBa OTBETCTBEHHOCTU nepen
PogovHon, ropgoctn 3a cBOM KpauW, CBOW PoauHy, CBOW £3blK U KynbTypy,
NpoLUoe N HacTosLee MHOroHaLoHanbHoro Hapoga Poccuu;

LUEHHOCTHOE OTHOLWIEHMEe K MpUPOOHOMY Hacnegur W namMsTHUKam
npupoAdbl, AoOCTWKeHUssM Poccum B Hayke, UCKYCCTBe, CropTe, TEXHOMNOrusix,
TpyAe;

CnocoBHOCTb OLEeHMBaTb BKMNag POCCUUACKUX YYEHbIX B CTaHOBMiEHME U
passuTMe OMONorMM, MOHMMAHUA 3HayeHus 6uonorMnm B MNO3HAHUM 3aKOHOB
NpUPOAbI, B XXW3HM YerioBeKka N COBPeEMEHHOro obLLecTBa;

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

3) AyXOBHO-HPABCTBEHHOrO BOCNUTaHUA:

OCO3HaHMe OYXOBHbIX LleHHOCTEN POCCUNCKOro Hapoaa;

chOpPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHWUSA, 3TUYECKOro NOBEAEHUS;

CNocobHOCTb OLeHMBaTb CUTyauMl0 M NPUHUMATb OCO3HaHHbIE PeLLEeHUs,
OPUEHTUPYSCb HA MOparibHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTW;

OCO3HaHM1e NIMYHOro BKIlada B NOCTPOEHUe yCcTonumBoro byayliero;

OTBETCTBEHHOE OTHOLUEHWE K CBOUM pOAUTENSM, CO34aHUI0 CeMbM Ha
OCHOBE OCO3HaHHOIO MPUHATUA LLEHHOCTEN CEMENHOWN XXU3HU B COOTBETCTBUM C
Tpaguumsimmn Hapogos Poccun;

4) 3cTeTUYECKOro BOCNUTaHUSA:

acTeTU4ecKoe OTHOLUEHME K MUpY, BKMOYasi 9CTETUKY ObiTa, Hay4yHOro u
TEXHUYECKOro TBOpYECTBa, cnopTa, Tpyaa, 0bLweCTBEHHbIX OTHOLLIEHUN;

NOHUMAHME SMOLIMOHAINbHOrO BO3OENCTBUA XMBOW nNpupodbl U eé
LEeHHOCTU;

rOTOBHOCTb K CaMOBbIPaXEHUIO B pasHblX BMAaX WCKYCCTBA, CTpeMiieHue
NPOSIBNATbL KAa4eCTBa TBOPYECKOWN JINYHOCTY;

5) ¢pm3nyeckoro BocnutaHusa, popmMmupoBaHnUsa KyrnbTypbl 340POBbA U
3MoOUMOHanbLHOro 6raronony4us:

NOHUMaHWe n peanu3aumsa 3gopoBoro M 6Hes3onacHoro obpasa KU3Hu
(3gopoBoe  nuTaHue, CcoOONOAEHUE  TUIMEHUYECKUX MpaBul U HOPM,
cbanaHCMpPOBaHHbLIN pPEeXUM 3aHATUA U OTAbIXa, perynsapHas duandeckas
aKTUBHOCTb), OepeXXHOro, OTBETCTBEHHOIO W KOMMETEHTHONO OTHOLWEHUS K
cobCTBEHHOMY (PU3NYECKOMY N NCUXUYECKOMY 30POBbLIO;

NOHUMaHWEe LEHHOCTU npaBuSil  WHOMBUAYaNbHOMO U KOMJSIEKTUBHOIO
6Ge3onacHOro noBefeHUst B CUTyauusiX, YyrpoXatoLmMx 300POBbI0 N XU3HU NOAEN;



OCO3HaHWe NoCreacTBUA U HENPUATUSA BPeAHbIX NpuBblYek (ynotpebneHus
arkorossi, HAapKOTUKOB, KYpeHUs);

6) TpyAoBOro BOCNUTaHUA:

rOTOBHOCTb K TpyAy, OCO3HaHWe LeHHOCTU MacTepcTBa, Tpyaontobue;

rOTOBHOCTb K aKTUBHOW [OeATEeNbHOCTU TEXHONOrMYeckom u coumnarbHOMm
HanpaBIIeHHOCTN, CnocobHOCTb NHULUMPOBATb, nnaHupoBaTb n
CaMOCTOATESTbHO BbIMOMHATE TaKylo AeATENbHOCTb;

MHTEpEeC K pasfnuyHbIM cdepaMm npodeccuoHanbsHON [esaTenbHOCTMH,
yMEeHne coBepLlaTb OCO3HaHHbIN BbiIGop ByayLuen npogeccnn n peanmsoBbiBaTb
COBCTBEHHbIE XN3HEHHbIE MMaHbl;

rOTOBHOCTb W CMOCOBGHOCTL K ob6pasoBaHMdO M camoobpasoBaHMO Ha
NPOTSHKEHNN BCEWN XKNU3HMU;

7) 3KONOrn4yecKoro BOCNUTaHuUA:

9KOMorn4yeckn uenecoobpasHoe OTHOLWIEHWE K npupode Kak MCTOYHMKY
XW3HU Ha 3eMrie, OCHOBE €€ CYLLECTBOBaHWS;

MOBLILUEHNE YPOBHA 3SKOMOMMYECKOW KynbTypbl: npuobpeTeHne onbiTa
NNaHUPOBAHUA TMOCTYNKOB M OLEHKM WX BO3MOXHbIX MOCNeAcTBUA  ONis
OKpyXXatoLLen cpeabl;

OCO3HaHue rnobanbHOro xapakrepa 3KoSormyecknx npobnem m nyten wmx
peLLEeHNS;

CnoCOOHOCTbL MCNonb3oBaTbh MNpuobpetaemMble npu un3ydyeHun 6Guonornm
3HAHMA W YMEHUs1 npu peleHnn npobnem, CBA3aHHbIX C paumMoHanbHbIM
npupoaonosib3oBaHMeM  (cobniogeHne npaBun  MoBedeHUss B Npupoae,
HanpaBfeHHbIX Ha COXpaHeHMe paBHOBECUS B 3KOCUCTEMAx, OXpaHy BUAOB,
aKkocucTtem, buocoepsl);

aKTMBHOE HeNpuatMe [OEeWCTBUWA, MNPUHOCALLMX Bped  OKpyXatoLlewn
NpUPoOAHON cpefe, yMeHne nNporHo3vpoBaTb HebnaronpusaTHbIE 3KONOrMyeckmne
nocrneacTsnsa NpeanpuHMMaeMblx JENCTBUA N NpeaoTBpaLllaTth UX;

HanMymMe pasBuUTOro 3KOSTIOrMYECKOro MbILLIEHNS, KONOrMYECKON KyIbTypbl,
onbITa AeaTenbHOCTU 3KOJSI0rn4eckomn HanpaBfIEHHOCTN, yMeHUs
PYyKOBOACTBOBATLCA MMM B MO3HaBaTENbHOM, KOMMYHUKATUBHOW N COLMANbHON
npakTuKe, FOTOBHOCTU K y4acTUIO B NMPaKTUYECKON AeATENbHOCTU 3KOSTOrMYeCcKom
HanpaBrieHHOCTN;

8) LeHHOCTN Hay4HOro No3HaHus:

chOpPMNPOBAHHOCTb MUPOBO33PEHMUS, COOTBETCTBYIOLLErO COBPEMEHHOMY
YPOBHIO pasBUTUA HaykM U OBLLECTBEHHOW MPaKTUKW, OCHOBAHHOINO Ha guanore
KyrnbTyp, CNOCOOCTBYIOLLErNO OCO3HAHUIO CBOEro MecTa B NOSIUKYNbTYPHOM MUPE;

COBEPLUEHCTBOBAHNE S3bIKOBOW M YMTATENbCKOW KyNbTypbl Kak cpeacTsa
B3aMMOLENCTBUS MeXAY N0AbMN N NO3HAHNSA MUPa;

NOHUMaHWe cneunukn OMoNorMn Kak Hayku, OCO3HaHMS €€ ponu B
dopMUPOBaHMM paLMOHASTIbHOrO HAy4YHOro MbILWIIEHNSA, CO34aHUN LeNOCTHOrO
npeacTtaBneHnss 06 OKpyxaroLweM Mupe Kak O eauHCTBE NpUpoAabl, YenoBeka u
obuiecTBa, B MO3HaAHMM MPUPOOHbLIX 3aKOHOMEPHOCTEN M pelueHun npobnem
coXpaHeHnsa NPUPOLAHOro paBHOBECUS;

y6exxaEHHOCTb B 3HAYMMOCTU BUonorMm Ans COBPEMEHHOMW LMBUNM3aALINN:
obecneyeHns HOBOrO YpPOBHSA Pa3BUTUA MeOuLMHbI, CO3[0aHMe MNepCneKTUBHbIX
BuoTexHonornm, CnocobHbIX pelaTtb pPecypcHble npobnembl  pas3BUTUS



yerioBeyecTBa, NoUcKa NyTen Bbixoda M3 rnodanbHbIX 3KONOrnm4yecknx Nnpobrnem u
obecneyeHnss nepexoga K YCTOMYMBOMY  pas3BUTUIO,  pauUMOHANIbHOMY
MCMNONb30BaHUIO MPUPOLHbBIX PECYPCOB M (POPMUPOBAHUID HOBbLIX CTaHOAPTOB
XWU3HW;

3aMHTEPEeCOBaHHOCTb B MOMAyYeHUn OUMONOrMYEecKMX 3HaHUM B Lensx
MOBbILWEHNA obwen KynbTypbl, €CTECTBEHHO-HAy4YHOW rPaMOTHOCTW, Kak
COCTaBHOM YacTu (PYHKLMOHANbHON rpaMoTHOCTM obyyatrowmxca, dopmMmpyemMon
npwn n3y4yeHnmn Gnonoruu;

NOHUMaHWe CYLLIHOCTU MEeTOLOB NO3HaHUSA, UCMNOSTb3YEMbIX B €CTECTBEHHbIX
Haykax, CMocOBHOCTM WCMNOMb30BaTb MOflyYaeMble 3HaHWA ONA aHanuMsa U
0O BbSICHEHUS SBMIEHNIN OKPYXXaloLEero Mmpa 1 Nponcxogsimx B HEM N3MEHEHUN,
ymMeHue fenatb OOOCHOBaAHHbIE 3aKIOYEHUS Ha OCHOBE Hay4HbIX (pakToB u
NMEIOLLNXCA OaHHbIX C Lernbo NoSly4eHnsa JOCTOBEPHbIX BbIBOAOB;

CMOCOBOHOCTbL CaMOCTOATENBbHO UCMONb30BaTb OMOMOrMyeckne 3HaHus ons
peweHns npobnem B peanbHbIX XXU3HEHHbIX CUTYaLUSX;

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

FOTOBHOCTb M CNOCOBHOCTb K  HEMNPEPbIBHOMY 00Opas3oBaHUO U
camoobpas3oBaHuO, K aKTUBHOMY MOSTYYEHUIO HOBbIX 3HaHWW No Guonormn B
COOTBETCTBUM C XXU3HEHHBLIMW NOTPEOHOCTAMMN.

METAMNPEOMETHbIE PE3YJIbTATbI

MeTanpegMeTHble pe3ynbTaTbl 0OCBOEHMs1 y4ebHoro npeameta «brnonorus»
BKIIOYAKOT: 3Ha4MMble AOns GOPMUPOBAHUS MMPOBO33PeHUs 0by4aroLmxcs
mMexancumunivHapHble (MexnpeaMeTHble) obLLeHay4Hble NOHATUS, oTpaxatoLune
LeNOCTHOCTb Hay4yHOW KapTMHbI MUpa U cheunuduky MeTO4OoB MO3HaAHMS,
MCNONb3yeMbIX B €CTECTBEHHbIX Haykax (BELLECTBO, SHEPIUS, SBNEHNE, NPOLece,
cucTema, Hay4HbIi hakT, NPUHLMM, rMnoTe3a, 3aKkOHOMEPHOCTb, 3aKOH, Teopwus,
nccriegoBaHue,  HabGnogeHwe,  U3MEpPeHMe,  3KCMEepUMEHT U Apyrue),
yHMBepcanbHble Yy4ebHble AenctBusi (No3HaBaTeNbHble, KOMMYHWUKaATUBHbIE,

perynsaTUBHbIE), obecneuunBarowme dopmMnpoBaHme dYHKLMOHaNbHOW
rPaMOTHOCTM U couManbHOW KOMNeTeHumnm oby4varowmxcsa; CrnocobHOCTb
obyvaroLmxcs ncnosb3oBaTb OCBOEHHbIE MeXaucumninHapHble,

MMWPOBO33PEHYECKME 3HAHUA W yHMBEpcamnbHble Y4ebHble [OEeNCTBUS B
no3HaBaTeflbHOM U couuaribHOW NpaKTUKe.

B pesynbtate wu3yveHus 6uonormm Ha ypoBHE cpeaHero obuiero
obpasoBaHus y obydawuweroca 0yayT cgopMUpoBaHbl NO3HaBaTENbHbIE
YHUBEpPCanbHble Yy4ebHble OENCTBUS, KOMMYHWUKATUBHbIE YHMBEpPCAalbHbIE
y4yeOHble [OencTBus, perynatMBHble YHMBEpCanbHble Y4YebHble OencTBuS,
COBMeCTHas OesATeNbHOCTb.

MeTanpeameTHble pe3ynbTaTbl OCBOEHUS MporpaMmbl cpegHero obuiero
006pa3oBaHusA OOMKHbI OTpaxaTb:

OBnageHne yHuBepcCanbHbIMW  Y4eOHbIMM  MNO3HaBaTeNbHbIMU
OeUCTBUSIMMU:

1) 6a3oBble noruyeckmne fencTBuUs:



CaMOCTOATENbHO  (bopMynupoBaTte W akTyanusupoBaTb  npobnemy,
paccMmaTtpuBaTb €€ BCECTOPOHHE;

ncnonb3oBaTb MPU OCBOEHMW 3HAHUK MPUEMbI FIOrMYECKOro MbILLSIEHNS
(aHanusa, cuHTesa, cpaBHeHWs, Krnaccudukauum, o6o06uieHnd), packpbiBaTb
CMbICIT OMONOrMYECKNX MNOHATUA (BblOENATb WX XapakKTepHble MNPU3HaKW,
yCTaHaBnNuBaTb CBSA3M C APYTMMU NOHATUAMM);

onpenenaTb Uenu OeATenbHOCTWU, 3agaBasi napamMeTpbl U KpUTepun ux
OOCTMXXEHUSI, COOTHOCUTb pe3ynbTaTbl OEATENbHOCTU C  MNOCTaBfEHHbIMU
Lensamm;

ncnonb3oBaTb Ouonornyeckne noHATUSA ANa OObSACHEeHUsT akToB W
SIBNEHNN XXMBOW NPUPOAaLI;

CTPOUTb FOMMYEeCKNe pacCyXaeHus (MHOYKTUBHble, LeAyKTUBHbIE, MO
aHanormm), BbISIBNATb 3aKOHOMEPHOCTU M MPOTUBOPEYUS B pacCMaTpuBaeMbiX
ABMEHNAX, OPMYNMPOBaTh BbIBOAbI M 3aKNHOYEHUS;

NMPUMEHATL  CXEMHO-MOAENbHble  CpeacTBa  AnNS npencTraBneHns
CYLLIECTBEHHbIX CBSA3EN N OTHOLLEHUI B U3y4aeMbix Buonormyecknx obbekrax, a
Takke MNPOTUBOPEYMMA  pPas3HOro  poAda, BbISIBMIEHHbIX B PasfunyHbIX
MHAOPMALMOHHbBIX MCTOYHUKAX;

paspabaTbiBaTb NNaH pelueHnss Npobnembl C y4ETOM aHaNM3a UMELLMXCS
MaTepuanbHbIX 1 HEMaTepuarbHbIX PecypcoB;

BHOCUTb KOPPEKTMBbI B OEATENIbHOCTb, OUEHMBaTb COOTBETCTBME
pe3ynbTaToB LensiM, OLEeHNBaTb PUCKM NOCNEACTBUN OEeATENbHOCTMY;

KOOPAUHMPOBATbL W  BbINOMHATL paboTy B  YCMOBUSIX  pearnbHOro,
BUPTYanbHOIro 1 KOMBMHMPOBAHHOIO B3aMMOLENCTBUS;

pa3BuBaTb KpeaTMBHOE MbILUIEHNE NPU PELLUEHUN XKU3HEHHbBIX Npobnem.

2) 6a3oBble uccnepoBaTeribCKkne AeNCTBUA:

BNnageTb HaBblKaMWn y4ebHO-uccneaoBaTenbCKom " NPOEKTHOM
AEeATENbHOCTU, HaBblkaMK pa3peLleHnsa Npobnem, cNoCOOHOCTLIO Y TOTOBHOCTbLIO
K CaMOCTOSITENIlbHOMY TOWCKY METOAOB PpEeLleHns NpakTUYeckux 3agad,
NPUMEHEHUIO Pa3NIUYHbLIX METOA0B NO3HAHUS;

MCNoNb30BaTb pPasnUYHble BUAbl AEATENbHOCTU MO MOSYYEHUO HOBOIO
3HaHWA, €ero uHTepnpeTaunn, npeodbpas’oBaHUD M MNPUMEHEHMIO B Y4EOHbIX
cuUTyauusix, B TOM Ymcne npu co3gaHnm y4ebHbIX U coumnarnbHbIX NPOEKTOB;

dopmMmupoBaTb Hay4HbIN T™Mn MbILLIEHUS, BlageTb Hay4YHOW
TEPMUHOMOINEN, KNOYEBBIMU MOHATUAMU N METOAAMM;

cTaBuTb M popmynupoBatb COOCTBEHHblEe 3agadn B obpasoBaTernbHOM
AEATENbHOCTU N XXU3HEHHbIX CUTYaLUSIX;

BbISIBMATb MNPUYUHHO-CNEACTBEHHbIE CBS3M W aKTyanusupoBaTb 3agavy,
BblABUraTb MMNOTE3y €€ pelleHusl, HaxoauTb apryMeHTbl AN AoKasaTenbCcTBa
CBOMX YTBEPXXOAEHWI, 3a4aBaTb NapaMeTpbl N KPUTEPUM PELLEHMS;

aHanuM3MpoBaTb MOMyYeHHble B XO4Ee peLUeHMs 3aJaun  pesynbTaThl,
KPUTUYECKM OLLEHMBATL UX JOCTOBEPHOCTb, NPOrHO3MPOBaTb N3MEHEHNE B HOBbIX
YCIOBUSIX;

AaBaTb OLEHKY HOBbIM CUTYyaLMsM, OLeHMBaTb NPMOBPETEHHbLIN ONbIT;

OCYLLECTBNATL LieneHanpaBfeHHbIA MOUCK NepeHoca CpeacTB n cnocobos
OEeNCTBUA B NpoheccuoHansHyo cpeay;



YMETb MEPEHOCUTb 3HAHWA B MO3HaBATESIbHYID U MpakTUYeckyto obnacTtu
XU3HEOEeATENbHOCTY;

YMETb MHTErPUPOBaTb 3HAHUS N3 pa3HbIX NpeaMeTHbIX obracTen;

BblABUraTb HOBble Maewn, npegnaraTb OpUrMHasnbHble NOAXOAbl U peLleHus,
cTaBuTb Npobnembl 1 3agayun, Aonyckatowme anbTepHaTUBHbIE PeLLUEHNS.

3) paboTta ¢ nHhopmauuen:

OPVEHTUPOBATLCS B  Pas3fMYHbIX WUCTOYHMKAxX MHpopmMauum (Tekcte
y4yebHoro nocobusi, Hay4yHoO-NOMNyNApPHON nuTepaType, BMONOrNMYEeCcKUxX CroBapsix
N CcnpaBOYHMKAX, KOMMbIOTEPHbIX Ba3ax AaHHbIX, B IHTepHeTe), aHannanpoBaTtb
MHOPMaLMIO  PasfnUYHbIX BUMAOB M GOPM NpPencTaBfieHns, KPUTUYECKU
oLeHnBaTb €€ 4OCTOBEPHOCTb U HEMPOTUBOPEUNBOCTD;

dopmynupoBaTb 3anpochkl U NPUMEHSATb pPasfidHble MeTOAbl NPU MOUCKE U
oTbope 6Guonornyeckon nHdopmMaunmn, HeobxoamMmon Ans BbIMONHEHUS Y4EOHbIX
3agav;

npuobpeTaTb OMbIT MCNOMNb30BaHMS MHGPOPMALNOHHO-KOMMYHUKATUBHbIX
TEXHOMNOMN,  COBEPLLUEHCTBOBATb  KyNbTypy  aKTUMBHOIO  UCMOMb30BaHUSA
pasnnyHbIX NOUCKOBbIX CUCTEM;

CaMoOCTOATENbHO  BblGUpaTb onTMManbHyto GOopMy nNpeacTaBreHus
Buonornyeckon nHopmaunmn (cxemsol, rpacukn, gnarpammbl, Tabnuubl, PUCYHKN
n apyroe);

Mcnonb3oBaTb HayvHbI A3bIK B KayecTBe cpeactBa npu pabote c
BGuonornyeckon uMHGOpPMaUMEN: NPUMEHATb XUMWUYECKMe, U3nYeckme U
MaTeMaTU4eCKne 3Hakm U CUMBOSbI, bopmynbl, abbpeBmaTtypy, HOMEHKNaTypy,
ucnonb3oBatb W  npeobpas3oBbiBaTb  3HAKOBO-CMMBOSIMYECKME  CpeacTBa
HarnsaHoCTw;

BNageTb  HaBblkaMW  pacno3HaBaHWa W 3awntbl  MHOpPMaUuu,
NHpopmaLMOHHOM 6€30MacHOCTM NINYHOCTW.

OBnageHue yHuBepcanbHbIMM KOMMYHUKaTUBHbIMU AeNCTBUAMM:

1) obweHue:

OCYLLIECTBMATb KOMMYHMKaUMM BO BCeX cdepax >KuU3HWM, aKTUBHO
yyacTBoBaTb B Auanore Wnu OUCKycCuMM MO CyLecTBy o0OcCyXaaemon Tembl
(yMmeHne 3agaBaTb  BOMPOCHI, BbICKa3blBaTb CYXAEHUSI  OTHOCUTENbHO
BbINOSTHEHMSI NpeasiaraeMon 3agayun, yunTbiBaTb MHTEPECHl U COrNacoBaHHOCTb
NO3ULNIN OPYrNX YH4AaCTHUKOB Auariora unm gUCKyccumn);

pacno3HaBaTb HeBepbanbHble cpefcTBa obOWEHMSA, MOHUMAaTb 3HA4YeHUE
coumanbHbIX 3HAKOB, NPEeAnoOCbIfIOK BO3HWKHOBEHUSA KOHQMUKTHBLIX CUTyauun,
yMeTb CMsir4yaTb KOHQMMKTbI U BECTU NEPEroBOpbI;

BNageTb pasnuyHbiMu cnocobamu obLieHns n B3anMoaencTBusl, MOHUMaThb
HaMepeHus Opyrux nwogen, nposBnATb  YBaXUTENbHOE  OTHOLWWEHMEe K
cobeceqHMKY N B KOPPEKTHON hopmMe hOpMynMpoBaTh CBOM BO3PaXKEHUS;

pa3BEPHYTO M FIOMTMYHO M3nNaraTb CBOK TOYKY 3PEHUSI C UCMOSb30BAHUEM
AA3bIKOBbIX CPEACTB.

2) coBMeCTHas AesATeNbHOCTb:

NOHMMAaTb N UCNOMb30BaTb NPEUMYyLLLECTBA KOMAHLHOMW U MHANBMAYANbHOM
paboTbl npu  peweHun  Buonornmdeckon  npobnembl, 0OOCHOBLIBATbL
HeobXOANMOCTb NMPUMEHEHNSA TPYNNOBbIX POPM B3aMMOOENCTBUS NMPU peLleHnm
y4yebHoWn 3agayu;



BblOMpaTb TeMaTuKy M MeTOoAbl COBMECTHbIX AENCTBUA C YY4ETOM OOLLMX
MHTEPECOB N BO3MOXXHOCTEWN KaXXJ0ro YrieHa KONnekTnea;

NpUHUMaTbL  Lenn COBMECTHOM [OeATerfIbHOCTW, OpraHu3oBbiBaTb U
KOOpAMHUPOBATL OEWUCTBUA MO €€ OOCTUMXKEHWUIO: COCTaBNATb MfiaH OEUCTBUN,
pacnpefendartb poniM C y4ETOM MHEHMM YyYacTHMKOB, ObCyxaaTb pes3ynbrathbl
COBMECTHOWN paboThl;

oLeHMBaTb KayeCTBO CBOEro BKMNaga W Kaxdoro y4yaCcTHWKa KOoMaHAbl B
00w pesynbTaTt No paspaboTaHHbIM KpUTEPUAM;

npegnaraTb HOBble MPOEKTbl, OUEeHMBaTb WMOen C MO3VLUU HOBU3HDI,
OPUrMHAaNbHOCTU, MPAKTUYECKON 3HAYNMOCTMU;

OCYLLECTBMATbL MO3UTUBHOE CTpaTernvyeckoe noBedeHne B pPasfnyHbIX
cuUTyauusix, NposiBNATbL TBOPYECTBO M BoOOpaxeHue, 6biTb MHALMATUBHBIM.

OBnapgeHue yHuUBepcasnbHbIMU PErynaTUBHbIMU AEeUCTBUSMU:

1) camoopraHusauums:

ncrnonb3oBaTb OMONoOrMyeckne 3HaHUSA ONA BbiABEHUA npobnem u mx
peLleHns B XXN3HEHHbIX N y4eOHbIX CUTyaUUSX;

BblOMpaTb Ha OcCHOBE OMONOrMYeckux 3HaHUW LeneBble U CMbICIOBbIE
YCTAHOBKM B CBOWMX OEWCTBUSX M MOCTYMKax Mo OTHOLLUEHMIO K XXMBOW Npupoae,
CBOEMY 3[0POBbI0 1 300POBbLH OKPYXKaIOLLNX;

CaMOCTOSATENIbHO  OCYLLECTBNATb  MO3HaBaTenbHYIO  AeATeSIbHOCTb,
BbIABNATL Mpobnembl, CTaBuTb W opmynupoBatb COBCTBEHHble 3aJadn B
obpasoBaTenbHON OEeATENBHOCTU N XKU3HEHHbIX CUTYaUUSAX;

CaMOCTOSAATENIbHO COCTaBNATb MNflaH peleHna npobnemMbl C  YY4ETOM
NMEIOLLMXCSA pecypcoB, COBCTBEHHbIX BO3MOXHOCTEN U NpeanoYTEHNN;

AaBaTb OLEHKY HOBbIM CUTYyaLUsM;

pacLMpAaTb pamku y4ebHoro npegmMeTta Ha OCHOBE JIMYHbIX NPeanoYTEHNN;

aenartb OCO3HaHHbIN BbI6Op, aprymMeHTupoBaTb ero, OpaTtb
OTBETCTBEHHOCTb 3a peLUeHNE;

oueHnBaTb NPUOBPETEHHBIN ONbIT;

crnocobcTBoBaTb (POPMUPOBAHUID U MPOSIBAIEHMIO LUMPOKOW 3pyauumn B
pasHblXx 06nacTax 3HaHW, MOCTOSIHHO MOBbIWATL CBOW OGpasoBaTENbHbIN Y
KYSNbTYPHbIN YPOBEHb.

2) CAMOKOHTpPOIb:

AaBaTb OLEHKY HOBbIM CUTyaLUsIM, BHOCUTb KOPPEKTUBbLI B OEATENbHOCTD,
OLeHMBaTb COOTBETCTBUE pe3ynbTaToB Lensm;

BNnageTb HaBblkaMW nNo3HaBaTeNbHOW pednekcMn Kak  OCO3HaHUS
coBepLUaeMblX OEACTBUM W MbICIUTENbHbBIX MPOLIECCOB, WX pe3ynbTaToB WU
OCHOBaHWK, NCMONb30BaTb NPUEMBbI pedofiekcum onsa OUEHKM CUTyauumn, Bblibopa
BEPHOro peLueHuns;

YMETb OLEHMBATb PUCKM U CBOEBPEMEHHO MPUMHUMATb PeLleHus No KX
CHUKEHMIO;

NPUHUMaTb MOTUBbI M aprymMeHTbl OpPYyrux npu aHanumse pesynbTaToB
AeATenbHOCTY;

3) npuHATUE cebs n Apyrux:

NpUHUMaTbL cebsi, NOHMMAasa CBOW HeQOCTATKM U AOCTOMHCTBA;

NPUHMMaTb MOTUBbI M aprymMeHTbl OpPYyrux npu aHanmse pesynbTaTtoB
AeATenbHOCTY;



NpusHaBaTh CBOE Npaso M NpaBo APYrUX Ha OLIMGKK;
pa3BMBaTb CMNOCOGHOCTb NMOHMMAaTb MUP C NO3ULIMK APYroro Yenoseka.
NMPEOMETHbBIE PE3YJIbTATDI

MpeameTHble pesynbTaTbl OCBOEHMS coaepxaHust yvyebHoro npegmerta
«buonorna» Ha yrnybnéHHOM YypoBHE OpWMEHTUPOBaAHbI Ha obecneyeHue
npoduneHoro  obydyeHna  obyyawowmxca  6uonormn.  OHM  BKIIOYALOT:
cneundunyeckme ans 6MonornMm HayyHble 3HaHWUSA, YMEHUA 1 cnocobbl 4ENCTBUM
MO OCBOEHMIO, UHTepnpeTaumm n npeodbpasoBaHMO 3HAHUIN, BUAbI EATENbHOCTHU
MO MONYYEHUIO HOBbIX 3HAaHWUI N UX MPUMEHEHWNIO B Pa3fiMyHbIX Y4eOHbIX, a TaKkxke
B peanbHbIX XWU3HEHHbIX cuTyauusax. NpeameTHble pesynbTaTbl NpeacTasneHbl
Mo rogam M3y4eHus.

[MpeameTHble pe3ynbTaTbl OCBOeHUs y4ebHoro npegmeta «buonornsa» 8 10
KJ1acce JOMMKHbI OTpaXaTb:

CchOpPMUPOBAHHOCTb 3HAHWA O MecTe WU ponn Buonormm B cUcCTEME
€CTEeCTBEHHbIX HayK, B (OPMUPOBaHUN €CTECTBEHHO-HAY4YHOW KapTUHbI MUpa, B
MO3HAHUN  3aKOHOB MpUMpPOAbl M peweHun npobnem  pauMoHanbHOro
NpMpPOaONOSIb30BaHNSA, O BKIa4e POCCUNCKUX N 3apyBexXHbIX YYEHbIX B pasBuTme
ounonoruu;

BNageHme cuctemon OMONOrM4eckMx 3HaHWW, KOTOopasl BKMKOYaeT:
ocHoBornonarawwme 6uonornyeckne TepMuUHbl U MNOHATUSA (KM3Hb, KNeTKa,
opraHuam, metabonuam, romeocTas, camoperynsuusi, camoBOCMNpPOU3BELEHNE,
HaCneaCTBEHHOCTb, M3MEHYMBOCTb, POCT U pas3BuTne), Bronormyeckne Teopum
(knetouHaa Teopus T. WeaHnHa, M. LnengeHa, P. BupxoBa, XxpomocomMmHas
Teopusa HacnegctBeHHocTn T. MopraHa), yyenus (H. . BaBunoBa — o0 LeHTpax
MHOroobpasvMsi U MPOUCXOXOEHUS  KyNbTYPHbIX  pPacTEHW),  3aKOHbI
(eanHoobpasnsa NOTOMKOB NEpBOro MOKOMEHUS, pacLUensieHns, YNCTOThbl ramer,
He3aBMCUMOro HacnegosaHua [. MeHgens, roMonorMdyecknx psgos B
HacnegcTBeHHOU M3MEHYMBOCTM H. n. Basunoga), NPUHUMNLI
(koMnnemMeHTapHOCTH);

BNageHne OCHOBHbIMW METOAaMW Hay4yHOro MO3HaHUs, MUCMNOMb3yeMblX B
BronornMyecknx unccnegoBaHUAX >XMBbIX OOBLEKTOB (onmMcaHue, u3mepeHue,
HabngeHe, 9KCNEPUMEHT);

yMEeHUne BblOenNsiTb CYLECTBEHHbIE NPU3HAKN: BUPYCOB, KNETOK MPOKapuoT U
9yKapuoT, OOHOKMNETOYHbIX W MHOFOKNETOYHbIX OpraHusMoB, B TOM 4uUche
GakTepun, rpmboB, PaCTEHWUN, >XMBOTHbLIX M YerloBEKa, CTPOEHUS OpraHoB W
CUCTEM OpraHoB pacTeHun, XUBOTHBbIX, Yyenoseka, npoueccoB
XN3HEeOeATeNbHOCTH, MpPOTEKalWMX B OpraHMaMax pacTeHUW, XMBOTHbIX W
yenoseka, ©Owuonornyecknux npoueccoB: obOMeHa BewecTB (MeTabonunam),
npeBpaLleHnst 3Heprum, BGpoXXeHnsa, aBTOTPOHOrO M reTepoTpodHOro TUMNOB
nuTaHnsa, QOTOCMHTE3a W XEeMOCWUHTEe3a, MWUTO3a, MeKno3a, raMeToreHesa,
ambpuoreHesa, NOCTOMBPMOHANBHOIo pasBuUTUS, pa3MHOXEHWS,
NHOVBUOYANbHOrO pasBUTUS opraHnamMa (OHToreHesa), B3aMMOAEWCTBUS FEHOB,
reTeposunca, UCKyCCTBEHHOIro oTbopa;

YMEeHue ycTaHaBnMBaTb B3aMMOCBSA3W MeXAy OpraHougamu KrneTtkn u ux
dYHKUMAMU, CTPOEHMEM KINEeTOK pasHbiX TKaHEW U UX QYHKUMSAMU, Mexay
opraHamMmM M CUCTEMaMWU OpraHoB Y PacCTEHWUN, XXMBOTHbLIX WU 4YerioBeka U MX



dyHKUMAMU, Mexay CUCTEMaMU OPraHoB U UX YHKUMAMW, Mexay atanamu
obmMeHa BewecTB, 3Tanamu KMNEeTOYHOrO0 LUMKNAa W XKU3HEHHbIX LUKIOB
OpraHM3MoB, 3Tanamum 3MOPUOHANbHOrO Pas’BUTUS, FEHOTUNOM M PEHOTUMNOM,
deHOTUNoOM 1 hakTopamm cpeabl 0OUTaHUS;

YMEHUe BbISIBASATb OTNIMYUTENbHbIE MPU3HAKM XMBbIX CUCTEM, B TOM YuUChe
pacTEHWUN, XXNBOTHbIX U YernoBeka;

yMEHMe U1CNoNnb30BaTb COOTBETCTBYIOLWNE aprymeHTbl, 6Guornornyeckyro
TEPMUHOMOMIO U CUMBOJSIMKY NS JOKa3aTeNnbCTBa PoLCTBa OPraHM3MoB PasHbIX
CUCTEMATMYECKUX FPynm;

yMeHue pewatb 6GuonornyeckMe  3agayu, BbISBASATb  MPUYMHHO-
CrneACTBEHHble CBA3WM Mexay uccnegyembiMyv BGuonornvyecknmm npoueccamu u
SIBNEHUAMW, fenatb BbIBOAbl W MNPOrHO3bl Ha OCHOBAHUW  MNOJSTYYEHHbIX
pes3ynbTaTos;

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

yMEHWe BblABMraTb rUNOTE3bl, MNPOBEPSATb WX 3KCMEpPMMEHTaNbHbIMU
cpeactsamu, OpMynupysa Lenb UCCredoBaHus, aHanuM3MpoBaTb MOSyYeHHble
pe3ynbTaTbl U AenaTtb BbIBOAbI;

yMeHue ydyacTBoBaTb B yd4ebHO-uUccrnegoBatensckon pabote no 6uonoruum,
3aKonormm N meguumHe, NpoBoAMMON Ha Base LKOMbHbLIX HayYHbIX 0OLEeCTB, U
nybnnyHo  npeacTtaBnATb  MNOSiydYeHHble  pe3ynbTaTbl  Ha  YYEHUYEeCKUX
KOH(pepeHumsX;

YMEHME OLEeHUBaTb 3TUYECKME acneKkTbl COBPEMEHHbIX UCCreaoBaHUn B
obnactm  6uonormm M MeauMUMHbl  (KNOHMPOBaHWE,  UCKYCCTBEHHOE
ONSI0AO0TBOPEHME, HanpaBieHHOe U3MeHeHe reHomMa M Co3gaHne TpaHCreHHbIX
OpraHn3moB);

YMEHME OCYLLECTBMATb OCO3HaHHbLIN Bblbop Oyaylien npodeccruoHanbHON
AeaTenbHOCTN B obnactu 6uonornm, meguumHbl, GUOTEXHONOMMK, BETEPUHAPUN,
CEenbCKOro X03s1MCcTBa, NULLLEBOWN MPOMbILLIIEHHOCTU, YrnybnaTbe No3HaBaTENbHbLIN
WHTepeC, HanpaBIieHHbIN HA OCO3HaHHbLIN BbIBOP COOTBETCTBYIOLWEN Npodeccun
N npogosmkeHne OBuonornyeckoro obpasoBaHMs B OpraHM3auusix cpegHero
npoeccrMoHanbHOro 1 BbicLero obpasoBaHus.

[MpeomMeTHble pe3ynbTaTbl OCBOEHNS y4ebHoro npegmeta «buonorua» B 11
KJ1acce JOMKHbI OTpaXaThb:

C(bOpMMPOBAHHOCTb 3HAHUMN O MecTe U ponu OBuonormm B CUCTEME
€CTECTBEHHbIX HayK, B (popMMpoOBaHMM COBPEMEHHON €CTEeCTBEHHO-Hay4YHOW
KapTUHbI MMpa, B MO3HaHMW 3aKOHOB MPUMPOAbI N PELUEHUN IKONOMMYECKUX
npobnem 4enoBeyecTBa, a Takke B peLIEHUNM BOMNPOCOB paLMOHANbHOIO
nNpMpoaonosib3oBaHNA, U B GOPMUPOBAHNN LIEHHOCTHOIO OTHOLLEHUS K Npupoae,
obuiecTBy, YenoBeky, O BKNage POCCUNCKUX U 3apyDeXXHbIX YYEHbLIX-6MOMOroB B
passuTne bronoruu;

yMeHue BnageTb CuUcteMon OMoNormdeckux 3HaHWW, KoTopas BKOYaeT
onpeaeneHna 1 MNOHMMaHWEe CYLIHOCTM OCHOBOMOMarawwmx 0Omnonornyeckmnx
TEPMUHOB M MNOHATUN (BWMA, 3Kocuctema, Buocdepa), buonorndeckme Teopuu
(aBosnoynoHHas Teopus Y. [lapeBuHa, cuHTETUYECKas TEOPUS 3BOMOLMK), YHEHNA
(A. H. CeBepuoBa — 0 nyTax 1 HanpasneHuax aposnounn, B.N. BepHaackoro — o
Bbuocdepe), 3akoHbl (reHeTudeckoro pasHoBecua [k. Xapaun n B. BainHbepra,



3apogpbiweBoro cxoactea K. M. bapa), npasuna (MuHumyma HO. JInbuxa,
9KONOorMyeckon nupamuabl dHeprum), runotesbl (rmnoteda «mupa PHK» VY.
'Mn6epTa);

yMeHne  BnageTb  OCHOBHbIMM  MeTogaMW  HayyHOro  MO3HaHWus,
MCnomnb3yembiMn B OUOMOrMYECKUX WUCCNeLOBaHUAX JKMBbIX OOBEKTOB U
9KoCUCTEM (OnucaHue, mnamepeHue, HabnwogeHue, 3KCNepuMeHT), cnocobamu
BbISIBIIEHUS U OLLEHKM aHTPOMNOreHHbIX U3MEHEHWUI B NPUPOAE;

yMEHne BblOENATb CyLIeCTBEHHbIE€ MpPU3HaKK: BUAOB, OMOreoLeHo30B,
aKocuctem u Buocepbl, CTabmnuanpytowero, OBMXYLIEro W paspbiBaloOLLEro
€eCTEeCTBEHHOIo oTbopa, annonaTtpuyeckoro n cMMnaTpU4eCKoro
BMOOOOpa3oBaHNSA, BIUSHUS  OBWXKYLUMX CUIT  9BOMOUMM  HA reHodoH[
nonynaumm, NpMcnocobeHHOCTN OpraHM3MoB K cpefe obutaHus, YepeaoBaHus
HanpaBfeHWn 3BONIOLUMM, KPYroBOpOTa BELLECTB M MNOTOKa 3HepruM B
aKocucTemax;

yMEHMe ycTaHaBnvMBaTb B3aMMOCBSA3N MeXAy MpoLeccaMmn 3BOSOLMM,
OBVXYLMMN CUMaMKU aHTpOMoreHes3a, KOMMOHEHTaMU PasfnMyHbIX 3KOCUCTEM W
NpPUCNocobNeHnAMM K HUM OpraHn3MoB;

yMEHue  BbIgBAATb  OTAWYMTENbHbIE  MPU3HAKM  XMBbLIX  CUCTEM,
nNpucnocobneHHoOCTb BMAOB K cpede obutaHusa, abnoTuyecknx n BuoTudeckmnx
KOMMOHEHTOB  3KOCUCTEM, B3aMMOCBA3eM OpraHMamMoB B coobuiecTsax,
aHTPOMNOreHHbIX NU3MEHEHMWI B 3KOCUCTEMAX CBOEN MECTHOCTU;

YMEHMe MnCNoNb30BaTb COOTBETCTBYIOLWNE aprymMeHTbl, ©Guonormyeckyto
TEPMUHOMNOMNIO N CUMBOJIMKY A5 [OKa3aTenbCTBa poacTBa OpPraHM3MOB pasHbIX
cUCTEMATMYECKUX TPynmn, B3aMMOCBSA3W OpraHM3mMoB W cpedbl 00uTaHus,
eQVMHCTBa 4erioBeYeCkMx pac, HeobXxOoaAMMOCTU COXpaHeHWa MHoroobpasus
BMOOB N 3KOCUCTEM KaK YCNOBWUSA COCYLLLECTBOBAHUA NPUPOabl U YENOBEYECTBA;

yMeHue pewatb OGuonornyeckne  3agayv, BbISIBASATb  MPUYMHHO-
CneACTBEHHble CBSA3WM Mexay uccrnegyembiMyv Buonornyeckummn npoueccammn u
SABNEeHUAMW, [Jenatb BbIBOAbl W MNPOrHO3bl HA OCHOBAHUW  MOSYyYEHHbIX
pes3ynbTaTos;

YMEHME BbINOMHATL NabopaTopHble M NpakTudeckne paboTbl, cobniogaTb
npasuna npu pabote ¢ y4ebHbIM 1 nabopaTopHbIM 060PYAOBaAHUEM;

yMEHue BblaBUratb rUNoTesbl, MNPOBEPATb WX 3IKCNEepUMEHTanbHbIMU
cpeactsamu, OpMynupysa Lenb UCCReaoBaHusl, aHanM3MpoBaTb MOSyYeHHble
pe3ynbTaTbl U AenaTtb BbIBOAbI;

yMeHue y4acTBoBaTb B y4ebHO-nccnegosaTenbckon pabote no Guonoruwm,
3KOMormm N meguunHe, NPOBOAMMON Ha Gase LKOMbHbIX HaydHbIX O6LLECTB, U
nybnnmyHo  npeacTtaBnATb  MNOSiyYEeHHble  pe3ynbTaTbl  Ha  YYEHUYEeCKUX
KOHbepeHUMAX;

YyMEHMe OLeHMBaTb TUNoTe3bl U TEOPUM O MPOUCXOXKOEHUM KU3HW,
yenoBeka M 4enoBevYecKMx pac, O MpuyMHax, MocneacTBuax W cnocobax
npefoTBpaLleHna rnobanbHbIX U3MeHeHNn B Buocgepe;

YMEHME OCYLLECTBMATb OCO3HaHHLINM Bblbop ByayLien npodeccruoHanbHON
aeatenbHocTM B obnactu  ©6uonorun,  SKOMNOrmW, NPUPOLOMNONb30BaHUS,
MeauUMHbI, BUOTEXHOMNOMMN, NCUXONOrNK, BETEPUHAPUKN, CENbCKOrO XO3ANCTBA,
MALLEBOM  MPOMBILWEHHOCTH,  yrnybnaTb  MNO3HaBaTenbHbIN  UHTEpec,
HanpaBrieHHbIN Ha OCO3HaHHbIM BbIGOP COOTBETCTBYHOLEN npodeccum W



npogommkeHne ©Guonornyeckoro obpas3oBaHMs B OpraHmsauusix CcpeaHero
npodeccrnoHanbHOro 1 BbiCLLIEro obpasoBaHumS.
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OBLWEE KOJINYECTBO YACOB IO
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11 KITACC

KonunyectBo 4yacoB ONEeKTPOHHbIe
HaumeHoBaHue pa3fnenoB U Tem ncpoBbie
Ne n/n nporpamMmB! pasa Becero KoHTponbHble [lpakTunyeckue g-:ipqa):? OBaTeLbeI e
paboTbl paboTbl pecypchbl
3apoxaeHue n passutune
1 3BOJIOUMOHHBIX NpeacTaBneHnn B 4 1
BGuonoruu
2 MwukpoaBonoumsa n e€ pesynbTathbl 14 2
3 MakpoaBonioumsa n eé pesynbTaThbl 6
4 [MponcxoxaeHue n pasBnuTUE XXN3HU 15 15
Ha 3emne
5 [MpoucxoxaeHue vyenoseka — 10 1
aHTponoreHes
JKonorna — Hayka o
6 B3aMMOOTHOLLEHUAX OPraHM3MOB U 3 05
HagopraHN3MeHHbIX CUCTEM C
OKpY>KatoLLen cpeaomn
7 OpraHuambl 1 cpega obutaHms 9 1.5
8 JKonornsi BUOoB 1 NonysnsiLnm 9 0.5
Konorums TB.
J gkgngrwqecci?/guéizmm bl 12 0.5
10 Buocdepa — rmobanbHas 6
aKocuctema
11 Uenosek n okpyxatowas cpega 6
12 Pe3epBHoe Bpems 8 1
OBLWEE KOJIMYECTBO YACOB MO 102 5 75
NMPOIrPAMME







NOYPOYHOE NMIAHUPOBAHUE
10 KINNACC

Ne
n/n

Tema ypoka

KonuyecTtBO 4YacoB

KoHTponbHbIe

Bcero
paboTbl

MpakTnyeckue
paboTbl

HOaTta
M3yyeHus

ONeKTPOHHbIe
uncpoBble
obGpasoBaTenbHble
pecypchbl

Buonorusa kak komnnekcHas
HayKa 1 KaK YyacTb
COBPEMEHHOIO obuiecTsa

YXuBble cuctembl 1 nx
cBOWCTBa

YpoBHeBasi opraHmsaumsa
XMBbIX CUCTEM

NcTopusa oTKpbITUS 1
N3yYeHNS KNeTKN.
KneTto4dHas Teopusi.
KoHTponbHas paboTta Ne1
«CTtapToBas guarHocTtuka
3a Kypc 9 knacca»

MeToabl MONEKYNAPHON U
KneTo4yHoun Guonorunu.
MNMpakTnyeckas paboTa
«N3yyeHne metogoB
KneTo4Houn Guonorum
(xpomaTorpadums,
anekTpodoopes,
anddepeHumnansHoe
LeHTpudyrmpoBaHue,
MuP)»

0.5

XUMUYECKNIN COCTaB KINeTKun




MwuHepanbHble BellecTBa
KNneTku, ux ononornyeckas
posib

OpraHunyeckue BellecTBa
KNneTkn — 6enku.
JTabopaTopHas paboTa
«OBHapyxeHune 6enkos c
MOMOLLbK Ka4YE€CTBEHHbIX
peakunny

0.5

CsoncTBa, knaccuukaums
N pyHKUNN BenKos

10

OpraHunyeckue BellecTsa
KNeTKn — yrnesoabl

11

OpraHunyeckue BellecTsa
KNeTKn — nunuabl

12

13

HyknenHoBble KACNOTbI.
AOHK n PHK. ITabopaTtopHas
paboTa «/ccnegoBaHune
HYKNEeNHOBbIX KNCIOT,
BblAEMNEHHbIX U3 KNeToK
pa3nnyHbIX OPraHM3MOB»

CtpoeHune n pyHkuumn ATS.

Apyrve
HyKneosngTpudgocdaTsbl
(HT®)

0.5

14

CekBeHupoBaHue OHK.
MeToabl reHOMMKH,
TPAHCKPUMNTOMUKM,
NPOTEOMUKHN

15

MeToabl CTPYKTYpHOM




16

17

ovonorum

Twvnbl KNETOK.
[NpokapuoTrnyeckas kneTka

CTpoeHune aykapnoTuyeckom
KneTku. MNpakTnyeckas
paboTa «/3y4eHne cBONCTB
KNneTo4HOM MeMbpaHbl»

0.5

18

MoBepPXHOCTHbIN annapat
KNeTKM

19

OpgHomeMmbpaHHble
opraHougbl KneTKu.
MpakTnyeckasn paboTta
«M3yveHne gBmxeHus
LUuTONNasmbl B
pPacTUTENbHbIX KNETKax»

0.5

20

lMonyaBTOHOMHbIE
opraHoungbl KNeTKu:
MUTOXOHAPWUK, NNacTMabl.
JTabopaTopHas paboTa
«NccnepoBanune
nnasmonusa u
aennasmonusa B
pPacTUTENbHbIX KNeTKax»

0.5

21

HemembpaHHble opraHomapl
KNeTKn

22

23

CTtpoeHune n pyHKunm agpa
CpaBHuTenbHas
XapaKkTepucTuka KneTok
aykapworT. JlabopaTopHas
paboTta «M3y4eHne

0.5




24

25

26

27
28

CTPOEHUNA KIETOK
pa3riMyHbIX OPpraHM3mMoB»

Accmmunaumsa u
anccnmmnauna — ase
CTOpPOHbI MeTabonunama.
Tunbl obmeHa BeLlecTB.
JTabopaTtopHas paboTta
«3yvyeHne kaTanntnyeckom
aKTUBHOCTU hepMeHTOB (Ha
npumMmepe amunnasbl Unu
KaTtanasbl)»

depMeHTaTUBHbLIN XapakTep
peakumm KneTo4YHoro
meTabonumsma.
JTabopaTtopHasa paboTta
«M3yyeHve
depMeHTaTUBHOIO
pacLiensieHms nepokcuaga
BOAOPOAA B pacTUTENbHbIX
N XKMBOTHbBIX KITETKax»
Benkun-aktmBaTopbl 1 6enku-
NHIMBUTOPLI. KOHTpONbHas
paboTta Ne2 «CtpoeHue
KNeTKn»

ABTOTPOHLIN TUM 0BMeHa
BELLECTB

doTocuHTE3

0.5

29

XeMOoCHHTES.
JTabopaTopHas paboTa
«CpaBHeHue npoLeccos
dpoTOCHHTE3a U

0.5




30

31

32

XeMOCUHTE3a»

AHa3pobHbIE OpraHn3mbl.
Buabl 6poxeHus.
JTabopaTtopHas paboTta
«CpaBHeHMe npoLleccoB
OpOXEeHUS N OblIXaHNAY

A3pobHbIe opraHn3mbl.
OTanbl 3HEPreTUYeckKoro
obmeHa

OHepruss MemMbpaHHOro
rpagneHTa NPOTOHOB.
CuHTe3 ATO: paboTta
NpoTOHHOW AT®-CcnHTa3bI

33

Peakunn MaTpU4HOro
CUHTE3a

34

TpaHckpunuma —
MaTpUYHbIN cuHTe3 PHK

35

TpaHcnauusa n eé atansl

36

KoanpoBaHne aMMHOKUCIIOT.

Ponb pubocom B
buocuHTese benka

37

OpraHusauus reHoma y
MPOKapuoT 1 3yKapuoT

38

39

MornekynspHble MexaHU3Mbl
3KCNpPeccumn reHoB Y
aykapuoT

Bupycbl — HekneTouHble
dPOPMBI XKU3HU U
obnuratHble napasuThbl.
[MpakTuyeckasn paboTa

0.5




40

«CosgaHue mogenu
BMpYyCa»

BupycHble 3aboneBaHus
Yyenoseka, XXNBOTHbIX,
pacTeHumn

41

HaHoTexHonornu B
owornorun n meguumHe

42
43

44

XKN3HEHHbIN LMK KNETKM
MaTpuyHbin cnHTe3 [HK
XpOMOCOMBbI.
JTabopaTtopHasa paboTta
«3yvyeHne xpomocom Ha
rOTOBbLIX MUKpOMpenapaTax»

0.5

45

46

[leneHue kKneTtkm — mMuTo3s

Tunbl kneTok. KapnokmHes v
LUTOKNHe3. JlabopaTopHas
pabota «HabnogeHue
MUTO3a B KNneTkax KOH4YMKa
KOpeLlKa nyka (Ha rotoBbIX
MUKponpenapaTax)»

0.5

47

Perynﬂu,vm XN3HEHHOIo
LUUKIa KNneTokK

48

OpraHusm Kak egmHoe
uenoe

49

TKaHW pacTeHun.
JTabopaTopHas paboTa
«M3yyeHune TkaHen
pacTeHnny

0.5

50

TKaHW XUBOTHbIX U
yenoseka. JlabopaTopHas

0.5




paboTta «M3yyeHune TkaHemn
XMBOTHbIX»

OpraHbl. Cnctembl OpraHoB.
JTabopaTtopHas paboTta

51 0.5
«M3yyeHune opraHos
LIBETKOBOIO pacTeHUsI»

52 Onopa Tena opraHn3moB

53 [BmxeHne opraHM3moB

54 [MnTaHne opraHn3mos
[MnTaHne No3BOHOYHbIX

55 XNBOTHBbIX.
MuweBapuTtenbHasa
cuctema yeroBeka

56 [bixaHne opraHM3moB

57 [bIxaHne NO3BOHOYHbIX
XWBOTHbIX N YenoBeka

58 TpaHcnopT BewecTB y
OpraHn3moB
KpoBeHocHas cuctema

59 MO3BOHOYHbIX XXNBOTHbIX U
Yyenoseka

60 BbligeneHve y opraHnamos

61 3alwunTa y opraHM3moB

62 MmmyHHas cuctema
YyerioBeka

63 PasgpaxumocTtb n
perynayus y opraHM3moB

64 'ymopanbHas perynauus un

OQHOOKPUHHaA cuctema




65
66

XMBOTHbIX N YeloBEKa

dopMbl pasMHOXEHUSA
OpraHn3moB

[NonoBoe pasMmHoXeHne

67

Mewnos

68

69

70

71

ameToreHes. ObpasoBaHue
N pa3BUTME MOSOBbLIX
kneTok. JlabopaTtopHas
paboTta «/3y4yeHune
CTPOEHUS MOMOBbIX KNETOK
Ha roToBbIX
MUKponpenaparax»

NHouBmayanbHoe pasBuTue
OpraHM3MoB — OHTOreHes

3aknagka opraHoB 1 TKaHemn
N3 3apoablLLEBbIX INCTKOB

PocT n pasBuTtme XXUBOTHbIX.
NabopaTtopHas paboTta
«BbisiBneHne npusHakoB
CXOfCTBa 3apoablen
MO3BOHOYHbIX XXNBOTHbIX»

0.5

0.5

72

Pa3mHoXeHue 1 passutme
pacteHunin. llabopaTtopHas
paboTta «CTpoeHue opraHoB
Pa3MHOXEHMUS BbICLLNX
pacTeHumn»

0.5

73

NcTopusi cTaHOBREHUS 1
pa3BUTMSA FTEHETUKM KaK
HayKu

74

OCHOBHbIE NOHATUA U

0.5




75

76

CUMBOJbI TEHETUKMN.
JTabopaTtopHasa paboTta
«[posoduna kak o6beKT
reHeTUYECKNX
nccnegoBaHnUn»

3aKoOHOMEPHOCTH
HacrnegoBaHWs NPU3HAKOB.
MoHornbpmngHoe
CKpeLymBaHue.
MpakTnyeckasn paboTta
"3y4eHune pesyrnbTaToB
MOHOMMOGPUAHOIO
CKpeLmBaHus y
aposodunbl”
LinTonornyeckmne ocHoBbI
MOHOMMGPUAHOIO
CKpeLymBaHus

0.5

77

AHanusupytoLlee
CKpewmBaHue. HenonHoe
AOMWHUPOBaHWe

78

79

OurnbpugHoe
CKpeLumBaHue.
MpakTnyeckasn paboTa
«M3yyeHune pesynbtaTtoB
anrnbpuaHoro
CKpewimBaHus y
aposodunbi»
LinTonornyeckme ocHoBbI

anrnbpuaHoro
CKpeLLnBaHus

0.5

80

CuenneHHoe HacnegoBaHue




81
82

NPU3HaKOB

XpOMOCOMHasi Teopusi
HacnegCTBEHHOCTH

[leHeTunka nona

83

[(eHoTuN Kak LenocTHasa
cuctema

84

85

86

87

88

[eHeTUYeCKnin KOHTPOITb
pasBUTUA pacTeEHNN,
XMBOTHbIX 1 YernoBeka

M3MeHYNBOCTb NPMU3HAKOB.
Buabl namen4ymBoctu

MoandurkaumoHHas
N3MEHYMBOCTb
BapnaumoHHbin pag n
BapuaLuMoHHasa Kpuasi.
JTabopaTopHas paboTa
«ccnepoBaHue
3aKOHOMepHOCTEN
MoandmKaLMoHHOMN
N3MeH4YMBOCTU. [MocTpoeHne
BapuaLlnOHHOro paga u
BapuvaLMOHHOWN KPUBOW»

leHOTMNMYeckas
N3MEHYMBOCTb.
KombuHaTtmBHas
N3MEHYMBOCTb

0.5

89

MyTaunoHHas
N3MEHYNBOCTb.
MpakTnyeckasn paboTa
«MyTtauuum y gposopusibl

0.5




90

91

(Ha roToBbIX
MUKpornpenapaTax)»

3aKoOHOMEPHOCTH
MYyTaLMOHHOIO npouecca.
anureHeTuka n
3NUreHomMumka

"eHeTuKa YenoBeka.
MpakTnyeckasn paboTta
«CocTaBneHue n aHanms
POAOCITOBHOMN Y

0.5

92

MeToabl MeaANLIMHCKOW
reHeTUKU

93

94

3HayeHne MeguLMHCKOM
reHeTUKu B
NnpeaoTBpaLLEHNM U
neYeHnn reHeTU4EecKnx
3aboneBaHuit YernoBeka

OCHOBHbIE MOHATUA
cenekumun. JlabopatopHas
pabota «M3y4eHne copTtos
KyNbTYPHbIX PaCTEHU K
nopon AoMaLLHNX
KMBOTHbIX»

0.5

95

96

MeToabl cenekumoHHOM
paboTbl. JlTabopaTopHas
paboTta «M3y4eHne
MEeTOL0B cenekuun
pacTeHumn»

JlocTrmxeHnsa cenekyumm
pacTEHUN N XXNBOTHbIX.

0.5




MpakTnyeckasn paboTta
«lMpunBnBKa pacTeHnn»

CoxpaHeHue, nsyyeHue u
ncnonb3oBaHmne
reHeTUYEeCKNX PECYpPCOB. ’ ’
KoHTponbHasa paboTta Ne2
«MToroBasi KOHTpoOnbHadA
paboTa 3a kypc 10 knaccay.

97

BroTtexHonorms kak Hayka u
oTpacsb NPOM3BOACTBA.

98 MpakTuyeckasa paboTa 1 0.5
«M3yyeHne ob6bekToB
OnoTexHonoruny
OCHOBHble HanpaBneHus
CYHTETMYeckon rnonorum
XpOMOCOMHas 1 reHHas
NHXeHepus
MeauuymnHckne 1
ouoTexHonormm
Pe3epBHbIN YPOK.
102 MNoBTOpEHUNE, 0606LEHNE, 1
cucTemMaTtmsaums 3HaHum

99

100

101

OBLWEE KOJINYECTBO YACOB

MO NPOrPAMME 102 3 13.5




11 KITACC

Ne
n/n

Tema ypoka

KonuyecTtBO 4yacoB

KoHTpornbHble

Bcero
paboTbl

MNMpakTnyeckne
paboTbl

OaTta
M3y4vyeHus

ONEeKTPOHHbIe
undpoBble
obpas3oBartenbHble
pecypchbl

OBontoUMOHHaa Teopus Y.
HapsBuHa

ABvXyLime cunbl 380MOLNN
BMaoB no Y. lapsuny

bopbba 3a cyuiecTsoBaHue,
€CTEeCTBEHHbIN U
NCKYCCTBEHHbIN OTOOP

dopmupoBaHue
CUHTETUYECKON TEOpUU
3BOMNIOUMMN.

3T1anbl 9BOMNOLMOHHOIO
npouecca: MUKPO3BOSIOLNSA
N MaKpO3BOIOLMS.
KoHTponbHas paboTta Ne1
«BxogHasa gnarHocTuka 3a
Kypc 10 knacca»
Monynauuna —
aneMeHTapHasa egmHuLa
3BOMIOLINN.

3aKOH reHeTn4eckoro
pasHoBecus [x. Xapaw, B.
BanHbepra. JlabopaTtopHas
paboTa «BbisiBneHune
N3MEHYMBOCTU Yy ocoben

0.5




10

11

12

13

14

OfIHOro BUAa»

OnemMeHTapHble dakTopsbl
3BOMOLMNK

OddeKT ocHoBaTENS.
A dekT BYTbITOYHOrO 1
ropsibiLika

Mwurpauun. Nsonaumm
nonynsaunn:
reorpaduyeckas,
ounonormnyeckas

EcTtecTBeHHbIN 0TOOp —
HanpaBnALWNN akTop 1
3BOSTHOLNN

MonoBon oTt6op 1

MpucnocobneHHoCTb

OpraHM3MoB Kak pe3ynbTaT
MUKPOIBOJTHOLMMN.

JTabopaTopHas paboTa 1
«MN3yyeHne apomoposos 1
ngnoaganTtaumm y

pPaCTEHNI U XXNBOTHbBIX»

MpvmMepbl npucnocobneHnn

y OpraHn3moB:

Mopdonoruyeckue,
domsumonormyeckme,
onoxmmunyeckne, 1
noBeaeH4YecKme.

JTabopaTtopHasa paboTa
«lMpncnocobneHns

OpraHnM3moB 1 UX

0.5

0.5




15

16
17

18

19

OTHOCUTENbHas
LenecoobpasHOCTb»

Bua, ero kputepun u
CcTpykTypa. JlabopaTopHas
paboTta «CpaBHeHMe BMOOB
Nno MopdOSIornyeckomy
KpUTEPUO»

CTpykTypa BMga

BuaooobpasoBaHue kak
pe3ynbTaT MUKPO3BOJTHOLMM

Ces3sb MUKPO3BOJIHOL NN U
anngemMmnonornmn

Makpoasontouusi.
lNManeoHTONOrMYeckne
MeToAbl N3y4yeHns
3BOMNOLMN

0.5

20

buoreorpacduyeckume
MeTobl N3y4eHUs
3aBonoLNK

21

22

AMbpuronornyeckme u
CpaBHUTENbBHO-
Mopdonormyeckne MetToapl
N3y4YeHNsa 3BOSTHOLINN

MonekynsapHo-
reHeTU4eckue,
ornoxmmundeckume u
MaTemaTuyeckne MetToabl
N3yYeHUs 3IBOSTIOLUM

23

O6Lme 3aKOHOMEPHOCTH
3BOMKOUMK




24

ApanTtmnBHaga paguaums.
HepaBHOMeEpPHOCTb TEMMNOB
3BOMIOLINK

25

26

27

28

29

30
31

32

Hay4Hble rmnoTesbl
NPOUCXOXOEHNSA XKU3HU Ha
3emne

[oHay4yHble
npeacTaBneHns o
3apoXOEeHUN XU3HU

OcHOBHbIE 3Tanbl

HGOpFaHquCKOIZ aBoJIroUnn

'MnoTesbl 3apoXaeHus
XU3HU

NcTtopua 3emnu n metoapl
€€ n3ydeHus.
JTabopaTopHas paboTa
«MN3yyeHne n onucaHme
MCKoNaeMbIX OCTaTKOB
APEBHNX OPraHN3MOB»

HavanbHble aTanbl
opraHM4ecKoun 3BOJTIIOLNN

OBOSIOLMNSA 3yKapuoT

OcCHOBHbIe aTansbl
3BONIOUMM PACTUTENBHOIO
mupa. MpakTnyeckas
paboTa «M3y4eHne
0COBEHHOCTEN CTPOEHUS
pacTeHNn pasHbIX
oTOEenoB»

0.5

0.5

33

OCHOBHbIe 3Tansbl




34

35

36

37

3BOJTIOL NN XKNBOTHOIO Mupa

OBONIOLMSA XKUBOTHbIX.
MpakTnyeckas paboTa
«M3yyeHne ocobeHHocTew
CTPOEHUS MO3BOHOYHbIX
XMBOTHbIX»

PasButume »n3Hu Ha 3emne
No 3pam 1 nepuoaam

MaccoBble BbIMMpaHUs —
9KOMOrM4yecKne Kpusncol
NpOoLLAoro

CoBpeMEHHbIN

3KONTOrMY€eCKNin KpU3unc, ero
0CODOEeHHOCTHU

0.5

38

CoBpemeHHas cuctema
OpraHM4eckoro Mmpa

39

OCHOBHbIE
cucTemMaTtumyeckme rpynnbi
OpraHnM3mMoB

40

AHTpononorua — Hayka o
yerioBeke

41

42

Pa3BuTtune npeacrasneHmmn
O NPOUCXOXOEHNN
yenoseka

MecTo yenoBeka B cucreme
OpraHn4ecKoro Mupa.
JTabopaTopHas paboTa
«M3yyeHne ocobeHHocTeM
CTPOEeHUs ckeneta
Yyenoseka, CBA3aHHbIX C

0.5




43

44

npAmMoxoxgeHmnem»

[BuxyLime cusol
aHTponoreHesa

CooTHOLEeHne
ounonorn4yeckux mn
coumarnbHbIX )aKkToOpoB B
aHTponoreHese

45

OcHoOBHbIEe cTagun
aHTponoreHesa

46

[ManeoreHeTnka u
naneoreHomMuka

47

OBOMNIOLUNA COBPEMEHHOIO
YyenoBeka

48

49

50

51

52

Uenoseuyeckue pacsl.
MpakTnyeckas paboTa
«MN3yyeHmne akonornyeckmx
agjantaymn YerioBeka»

MexgucumninHapHble
METOAbl aHTPOMNONOrnm

3apoxgeHue 1 passuTtue
aKonornm

MeToabl aKonorum.
JTabopaTtopHasa paboTa
«N3yyeHne metonoB
3KONOrM4YecKnx
nccnegoBaHNUn»

3HayeHne aKoNornyecknx
3HaHWUKM Ong YyernoBeka

0.5

0.5

53

JKosiornyeckne graktopbl

54

AbBunoTunyeckune dakTopsbi.

0.5




CBeT KaK 9KONorm4ecKun
dakTop. JTabopaTopHas
paboTa «BbisiBneHune
npucnocobneHnmn
OpPraHM3MoB K BITUSIHUIO
cBeTa»

55

56

AbBunoTtndeckmne akTopbl.

TemnepaTypa Kak
3Konornyecknmn akTop.
JTabopaTtopHasa paboTa
«BbisiBneHne
npucnocobneHnn
OpPraHNU3MoOB K BIIUSIHUIO
TemnepaTtypbl»

AbBunoTtnyeckmne gakTopbl.

BnaxHocTb kak
aKonornyecknmn akTop.
JTabopaTtopHasa paboTa
«AHaToMuyeckne

OCODEHHOCTU pacTEHUN N3

pa3HbIX MECT obutaHma»

0.5

0.5

57

Cpeabl obutaHms
OpraHn3moB

58
59
60

61

Buonornyeckue puTMbI
Xun3HeHHbIe hopMbl
OpraHn3moB
BuoTtnyeckne aktopsbl
3HauyeHune BnoTnyeckmnx
B3anMO4enCcTBUN Ons
CyLLleCTBOBaHUSA




62

63

64

OpraHnM3mMoB B cpefe
obutaHusa

Jkonoru4yeckue
XapakTepUCTUKN Nonynsaumm

OcHOBHbIe nokasaTenu
nonynaunKn: YUCNEHHOCTD,
NNOTHOCTb, BO3pacTHas u
nonoeas CTpyKTypa

OcHoBHbIe nokasaTtenu
NonynsiuMn: POXX4aeMoCTb,
NPUPOCT, TEMIN POCTA,
CMEpPTHOCTb, MUrPaLINn

65

Jkonornyeckas CTPYKTYpa
nonysAaunn

66

[vHamuka nonynsumm u eé
perynauus

67

KpuBble pocTa
YUCNEHHOCTN NonynAuun.
KpuBble BbbKMBaHUSA

68

69

70

Okonoruyeckas HuLWa BUaa.
JTabopaTtopHasa paboTa
«lMpucnocobnenuns cemsiH
pacTEHUN K pacceneHno»

Bua kak cucrtema
nonynaunn
3aKOHOMEpPHOCTH
NoOBEeAEHUS 1 MUTPaLIA
XWMBOTHbIX

0.5

71

CoobLecTBo opraHM3mMoB
— BuoueHos




72

73

JKocucTema Kak OTKpbITas
cuctema
KpyroBopoT BeLLecTB n

NOTOK 3HEpPrmm B
JKOCncteme

74

OcCHOBHbIe noka3aTenu
3KOCUCTEMBI

75
76

77

78

79

80

Jkonornyeckue nmpamumabl

N3meHeHunsa coobliects —
cyKueccum

MpupoaHble 3KOCUCTEMBI.
OKOCKCTEMbBI 03€ep U PEK.
OKOCUCTEMBI MOPEN U
OKeaHoB

MpupoaHbIe 3KOCUCTEMBI.
JKocucTeMbl TyHApP, NECoB,
cTenen, NyCTbiHb

AHTpONOreHHble
3KOCUCTEMBI

Yp6oakocuctemsl.
MpakTuyeckasa paboTa
«3yyeHne n onucaHve
ypboakocncteMbl»

0.5

81

82

3aKoOHOMEpPHOCTH
dOpMMPOBAHNA OCHOBHbIX
B3aUMOLENCTBUN
OpraHM3mMoB B 3KOocMCcTeMax
MexaHn3mbl BO3OENCTBUS

3arpsi3HeHN pasHbIX TUMOB
Ha Cy60pI'aHl/I3MeHHOM,




OpraHN3MeHHOM,
NonynsiLMOHHOM U
9KOCMCTEMHOM YPOBHSIX

buocoepa —

83 obwiennaHeTapHas
obonoyka 3emnun

84 Yyenue B. W. BepHagckoro
o brnocoepe

85 3aKOHOMEpPHOCTH
cywecTBoBaHunsa bruocgepsl

86 KpyroBopoTbl BELLECTB U
BroreoxmMMmmyeckme LUKIbl

87 30HarnbHOCTb Buocdepsl.
OCHOBHble BMOMBI CyLIK

88 YcTtonuneocTtb brnocdepsbl

89 OKonorn4eckmne Kpnsncol n
NX MPUYMHbI

90 BosgencTteue 4yenoseka Ha
buocgepy
AHTponoreHHoe

91 BO3gencTemne vHa )
pacCTUTENbHbIN U XXUBOTHbIN
MUP

92 OxpaHa npupoabl
OCHOBHbIE NPUHLMIbI

93 YCTOMYMBOro pasBUTUSA
YenoseyecTBa 1 Npupoabl
PauunoHanbHoe

94 NPUPOLONOSib30BaHME U

COXpaHeHune




95

omnonornyeckoro
pasHoobpa3unsa 3emnu

Ob6o0LeHne no Teme
«Mwukpoasoniouna n eé
pesynbTaTtbl». KOHTpONbHas
pabota Ne2 «MToroeas
KOHTpoOnbHas paboTa 3a
Kypc 11 kracca»

96

Ob606LeHne no Teme
«MakpoaBontouus n eé
pe3ynbTaTbl»

97

98

99

100

101

Ob606LeHne no Teme
«lNpouncxoxgeHne n
pasBUTUE XN3HN Ha 3emMne»

Ob6o0LeHne no Teme
«lMNpouncxoxgeHne
YyeroBeka — aHTpornoreHes3»
O06o0LeHne no Teme
«3JKOmorusi — Hayka o
B3aUMOOTHOLUEHUNAX
OpraHn3mMoB»

Ob6o06LeHne no Teme
«OpraHunsmel 1 cpeaa
obuTaHua»

O606LeHne no Teme

«3Konorns BUAOB U
nonynaunn»

102

O6o6LeHne no Teme
«buocepa — rnobanbHas
aKocuctema»




OBLLEE KOJINYECTBO YACOB
Mo NPOrPAMME

102

7.5







NMPOBEPAEMbIE HA EI'3 NO BUOJTIOI'n TPEBOBAHUA K 3
PE3YJIbTATAM OCBOEHNA OCHOBHOU OBPA3OBATEJIbHOU
NMPOrPAMMbI CPEAHEIO OBLUEITO OBPA3OBAHUA

Kopn
npoBepsieMoro
TpeboBaHuA

MpoBepsiemble TpeboOBaHMA K NpeaMeTHbIM
pe3ynbTataMm 0CBOEHUA OCHOBHOM obpa3oBaTeribHOMN
nporpammbl cpegHero oéuwero o6pasoBaHus

CdopmMmMpoBaHHOCTb 3HaHW O MecTe un ponu buonormn
B CUCTEME ECTECTBEHHbIX HayK, B (OpMMpOBaHNN
COBPEMEHHOW EeCTECTBEHHOHAy4YHOW KapTuMHbI MUpa, B
MO3HAHUN 3aKOHOB MNPUPOAbl W PELUEHUU KU3HEHHO

BaXKHbIX CoLManbHO-3TUYECKUX, SKOHOMUYECKUX,
SKOMNOTMYECKNX npobrnem 4YenoBeyecTBa, a TaKkKe B
peLieHnn BOMPOCOB paunoHansHoro

NPUMPOAONOSib30BaHUSA, B POPMUPOBAHMUM LIEHHOCTHOIO
OTHOLUEHNA K npupope, obLecTsy, YenoBeky; O BKNage
POCCUNCKNUX W 3apyDbexHbIX Y4Y€HbIX — Ouonoroe B
passuTtue éruonorum

BnapeHne cuctemonm 3HaHUM 0O OCHOBHbIX MeTogax
Hay4yHOro MO3HaHWUS, UCMONb3yEMbIX B OMONOrMYeCcKmnx
NCCNEeAoBaHUAX  XUBbIX OOBEKTOB U 9KOCUCTEM
(onncaHve, wnsMepeHue, nposeaeHue HabnaeHun);
cnocobamm BbISIBIEHUS U OLEHKM aHTPOMOreHHbIX
N3MeHeHNN B npupoae.

YMeHue BblABUIraTb rmroTeas3bl, NnpoBePATb nXx
SKCnepmnMmeHTalibHbiIM1 CcpeaiCTBaMMU, CbOpMyJ'II/IpyFI Luenb
ncenenoBaHu4, aHann3npoBaTb noJiy4eHHblIE

pe3ynbTaTbl U AenaTb BbIBOAbI.

BbisiBNeHMe  3aBUMCMMOCTM  Mexay uccrieayembiMu
BEnMYMHamMm1, obbsACHEHNE MONYyYEHHbIX Pe3yrbTaToB U
dopMynupoBaHve  BbIBOAOB C  WUCMONb30BaHWEM
Hay4YHbIX MOHSATUI, TEOPUI N 3aKOHOB

YMeHne BRnagetb CUCTEMOM OWONMOrMYEecKMX 3HaHUN,
KOoTopasi BKSlOMaeT: OcHoBononarawwme obuonornyeckme
TEPMUHbI W TMOHATUS (KM3Hb, KIeTKa, TKaHb, OpraH,
opraHusm, BuA, NONynaAuMs, akocuctema, 6uoLeHos,
Buocdepa; MeTabonuawm, romeocTas, KIEeTOYHbIN
UMMYHUTET, ounocuHTes oenka, orononumepebl,
ANCKPETHOCTb, CaMoperynsaumns, CamMOBOCMNPOU3BEOEHME,
HacneaCcTBEHHOCTb, W3MEH4YMBOCTb, 3HEpPro3aBMCUMOCTb,
POCT 1 pa3BuUTUE);

Buonornyeckne Teopun: knetodHas teopusa T. LLiBaHHa,
M. Wnengena, P. BupxoBa; knoHanbHO-CENEKTUBHOIO
nmmyHuteTa . Spnux, .. MedHukosa, xpomocomHas
Teopna  HacnegctBeHHoctTm  T. MopraHa,  3aKOH
3apogpbliweBoro cxoactea K. bapa, 3BonounoHHas




Teopusa Y. [apBuHa, cuHTETUYECKad Teopus SBONIOLUN,
Teopuss  aHTporioreHesa Y. [apBuHa;  Teopus
buoreoueHosa B.H. Cykauyésa; yyeHne H.N. BaBunosa o
LeHTpax MHOroobpasms n NpPOUCXOXAEHUSA KyNbTYPHbIX
pacteHun, ydvyeHne A.H. CeepuoBa 0 nyTax w
HanpaesneHnax asonwounun, ydeHne B.W. BepHaackoro —
0 buocepe);

3aKOHbl (eanHoobpa3ns NOTOMKOB MEPBOr0 MOKOMEHUS,
pacLiensieHmst NpM3HaKkoB, HE3aBMCUMOrO HacreaoBaHuUs
npusHakoB . MeHgens; cuenneHHOro HacrnegoBaHuA
NPU3HaKOB U HapyLweHns cuennenust reHoB T. MopraHa;
rOMOJSIOrMYeCcKmX psaoB B HacrneacTBEHHON
M3MEHYMBOCTM H.W. Basunosa; reHeTn4ecKkoro
paBHoBecua [x. Xapau v B. BanHbepra; 3apogblleBoro
cxoactBa K. bapa; bnoreHeTudecknin 3akoH 3. ekkens,
®. Mionnepa);

APUHLKNBI (YUCTOTLI raMeT, KOMMIEMEHTAPHOCTN);
npasuna (MyuHumyma HO. JlMbuxa, 3Konornyeckom
nupamMmmnabl Yncesn, Gnomaccol 1 aHepPrun);

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

YMeHue pelatb MOUCKOBblIE Ouonorvyeckne 3agayu;
BbISABMATb  MPUYMHHO-CMEACTBEHHbIE  CBSA3WM  Mexay
nccnegyembiMm ounonornyeckummn obbekTamy,
npoueccamm 1 SIBNEHUSMK; AenaTtb BblBOAblI U NMPOrHO3bl
Ha OCHOBaHMM NOSYyYEHHbIX Pe3ynbTaToB;

COCTaBNATb FEHOTUMMYECKME CXEMbl CKpelimBaHus AOns
pa3HbIX TUMOB HacneaoBaHWsi MPU3HAKOB Yy OpPraHM3MOB,
COCTaBNSATb CXEeMbl MNepeHoca BELIeCTB W 3HepruM B
aKocmcTemMax (Lenu NUTaHus, NULLIEBbIE CETK)

YMeHve yCTaHaBnMBaTb B3aUMOCBS3U mMexay
CTPOEHNEM N (PYHKLMSMU: OPraHOMOOB, KMEeTOK pasHbIX
TKAaHEW, opraHamMn U CUCTEMaMW OPraHoOB y pacTeHUN,
XMBOTHbIX W YeroBeka; Mexay aTtanamm obmeHa
BELLECTB; 3TanamMm KIEeTOYHOro LUMKIa W XKU3HEHHbIX
UWKNOB  OpraHM3MoB; 93Tanamm  3MOpPMOHAaNbHOro
pasBuUTUSA; FEHOTUNMOM U EHOTUMNOM, (PEeHOTUNOM W
dakTopamun cpeabl 0bUTaHus; npoueccamu 3BOSIHOLNNK;
ABWXKYLLUMMA  CUNaMU  aHTpPOMoreHesa; KOMMOHEHTaMu
pasnnUYHbIX 3KOCUCTEM W NPUCMIOCOBNEHUSMN K HUM
opraHn3mMoB

YMeHune BblAeNsATb CYLEeCTBEHHbIE NPU3HAKM:

CTPOEHNSA BUPYCOB, KINETOK MNPOKAapMOT W 3yKapuoT;
OLHOKNETOYHbIX N MHOTOKINETOYHbIX OPraHM3mMoB, BUOB,
BGuoreoL,eHO30B, 3KOCUCTEM U Buocdepbl; CTPOEHUSA




OpraHoB UM CUCTEM OpraHOB PAaCTEHUM, >KMUBOTHBLIX,
YerloBeKa; npoLeccosB XN3HEeOeATeNbHOCTH,
npoTekawwmx B OpraHMamMax pacTeHUN, XMBOTHLIX WU
yenoseka; buonornyeckmnx npoueccos: obmMeHa BeLLecTB
(meTabonuam), nHdopmaLmm 1 nNpeBpaLLeHNa SHEPruu,
OpoxeHusi, aBTOTPOMHOro u reTepoTpPoHOro TUMNOB
nuTaHnsa, (@OTOCUMHTE3a M XEeMOCWUHTEe3a, MMUTO3a,
Menosa, rameToreHesa, ambpuroreHesa,
NocTaMbpuoHanbHOro pa3BuUTUS, pPa3MHOXEHMWS,
WHOMBMAOYANbHOMO pPasBUTUA oOpraHnama (OHTOreHesa),
B3aMMO4encTBuA reHos, reteposuca,; JencTemn

NCKYCCTBEHHOIO oTbopa, cTabunmsnpytoLero,
OBVXYLLEro M paspblBaloLLEro ecTecTBEHHOro oTbopa;
annonaTpu4yeckoro n CUMNaTPUYECKOro

BMO000pa3oBaHWs; BIUSHUS ABWXKYLUUX CUIT 3BONOLUN
Ha  reHodoHg  nonynsauMu;  NPUCNOCOONEHHOCTU
opraHuM3amMoB K cpede obuTaHusl, YepenoBaHus
HanpaBfeHUn 3BOMOLMKN, KpyroBopoTa BeLLECTB W
NOTOKa 3HEPrnmn B aKoCcUCTEMax

ChopmMMpoBaHHOCTL YMEHNSA BbIAENATb CYLLECTBEHHbIE
NPU3HaKN BUPYCOB, KIETOK MPOKapuoT W 3YKapuoT;
OLHOKIMETOYHbIX N MHOTOKINETOYHbIX OPraHM3MoB, BUOOB,
BGroreoL,eHO30B 1 3KOCUCTEM; OCOBEHHOCTN NPOLECCOoB
oOMeHa BeLLECTB M MpeBpaLLEeHUst SHEPrnn B KreTke,
doToCMHTE3a, NMIacTUY4EecKoro U 3HepreTUm4eckoro
obmeHa, XeMOCUHTEe3a, MUTO3a, Menosa,
ONI0A0TBOPEHMS, pas3BuTMUS n pPa3MHOXEHMWS,
WHOMBMAOYANbHOMO pPasBUTUA oOpraHnama (OHTOreHesa),
Gopbbbl 3a cyllecTBOBaHME, €CTECTBEHHOrO 0TOOpa,
BMgoobpasoBaHus, NpUcnocobneHHOCTM OpraHM3mMoB K
cpeae obuTaHUS, BIUMAHUS KOMMOHEHTOB 9KOCUCTEM,
AHTPOMOreHHbIX W3MEHEHUW B 9KOCUCTEMax CBOEW
MECTHOCTW, KpyroBopoTa BeLleCcTB W MpeBpaLleHus
3Heprnmn B Buocoepe

YMeHne ucnonb3oBaTb COOTBETCTBYHOLIME aPryMEHTHI,
OGuonorMyeckylo TEPMUHOMOMMIO U CUMBOSUKY  AnNs
[okasaTenbCTBa  poacTBa  OPraHM3MOB  pasHbIX
cucTeMaTUYECKUX TpPynn; B3aMMOCBS3M OpraHvW3MoB W
cpeabl 0OWTaHUSA; eOuHCTBaA  YenoBevyeckux pac;
HeoBGX0AMMOCTM 300POBOro obpasa XM3HWU, coxpaHeHUs!
pasHoobpasnss BMOOB W SKOCUCTEM KaK YCroBUS
COCYLLEeCTBOBaAHMS NpMpoabl 1 YernoBeYvecTBa

YMmeHune KPUTUYECKMN oueHunBaTb nHdopMaLmto
GuonorMyeckoro  copepKaHus; WHTEpNpeTnpoBaTb
3TUYECKMEe acnekTbl COBPEMEHHbIX WCCNeaoBaHUA B
6uonorun, megumumnHe, BMOTEXHONOIMK; paccMmaTpuBaTb




rnobanbHble aKonornyeckme npobnemMbl COBPEMEHHOCTH,
dopmupoBatb MO OTHOLIEHMIO K HUM COBCTBEHHYHO
no3numIo




NEPEYEHb 3JIEMEHTOB COOEPXAHUA, MPOBEPAEMbIX HA EI3 MO
BNOJIOInn

Koa

MpoBepsieMbIn 3NIeMEHT coaepXXaHus

1.1

1.2

1.3

buonorus kak HayKa. YKuBble cuctemsbl N Ux n3yvyeHume

CoBpeMeHHas buonorna — KoMmnnekcHast Hayka. buonormnyeckne
Haykn W un3yd4aemble UMK npobnembl. PyHOaMeHTanbHbIE,
NpUKNagHble 1 NOMCKOBbIE Hay4Hble UccrnegoBaHnda B Guonoruu.
3HayeHne  Ouonormm B GHOPMUPOBAHUM  COBPEMEHHOM
eCTeCTBEeHHO-Hay4YHOW KapTuHbl Mupa. [Npodeccunn, cesasaHHbIe C
6uonornen. 3HayeHne GMonornn B NPakTU4ECKON OeATEeNbHOCTU
yenoBeka: MeauunHe, CenbCKOM XO03SMCTBE, NPOMbILLIIEHHOCTH,
OoXpaHe npupoapl

XuBble cuctembl Kak npegmMmeTt msydeHust dbuonormm. CeoncTsa
XUBbIX CUCTEM: €ANHCTBO XMMMUYECKOro COCTaBa, ANCKPETHOCTb U
LEeNOCTHOCTb, CMOXHOCTb W YNOPSAOYEHHOCTb  CTPYKTYpHI,
OTKPbITOCTb, camoopraHusauums, camMoBOCMNpoun3BeaEHNE,
pasgpaXxuMocTb, MIBMEHUYMBOCTb, POCT U pasBUTHE.

YpOBHM  OpraHM3aumm  XMBbIX  CUCTEM:  MONEKYNSAPHbLIN,
KNETOYHbIN,  TKaHEBbIA,  OPraHM3MEHHbIN,  NOMNYMSALUMOHHO-
BMOOBOW, 9KOCUCTEMHbIN (BrnoreoueHoTU4eckni), BruocdepHsbin.
Mpouecchl, npoucxogswmne B XuBbliX cuctemax. OCHOBHbIE
NpU3HaKK XxmnBoro. XKnsHb Kak popma cyuecTtBoBaHNA MaTepun

MeToabl ©Guonornyeckon Hayku. HabniogeHne, wuamepeHue,
3KCNEepUMEHT, cuctematmsauusi, MeTaaHanua. [loHsaTne o
3aBUCUMOM U He3aBUCUMOW nepemeHHon. [lnaHupoBaHue
akcnepumeHTa. [locTtaHoBka W npoBepka runotesd. Hynesas
rmnoTesa. lNoHATME BbIGOPKM U €€ OOCTOBEPHOCTb. Pasbpoc B
ovonormyecknx paHHbiX. OueHka AOCTOBEPHOCTUM MONYYEHHbIX
pe3ynbTaToB. [NPUYNHBI UCKaXXEeHUS pe3yribTaToB 3KCNepuMeHTa.
lNoHATMEe cTaTUCTMYEecKoro TecTa

KneTka kak Guonormnyeckasi cuctema

2.1

2.2

Knetka — CTPYKTYPHO-(PYHKUMOHANbHas eauvHuLa >XMUBOTO.
Nctopua otkpbitna knetkn. Pabotbl P. lyka, A. JleBeHryka.
KnetouHaa Tteopusa (T. WeanH, M. LnengeH, P. Bupxos).
OCHOBHbIE NOMOXEHNSA COBPEMEHHOM KINETOYHON TEOPUN.
MeToabl MONEKynsipHOM U KNeTo4yHou 6uororum: MuUKpOCKonus,
XpomaTtorpadud, anektpodopes, MeTo4 MeYEeHbIX aToOMOB,
anddepeHunansHoe LeHTpudyrnposaHue, KyrnbTUBUPOBaHUE
KNeToK

XrMunyeckum cocTaB KNeTKW. Makpo-, MUKpPO- n
ynNbTpamMukpoanemeHTol. Boga n e€ ponb kak pacTBopuTens,
peareHTa, yyacTtue B CTPYKTYpUpOBaHUMU KneTKu,

Tenaoperynauun. MI/IHepaJ'IbeIe BellecTBa KINeTKH, nx




2.3

Buonornyeckas posnb. Ponb KaTMOHOB M @aHMOHOB B KNeTKe.
Buonornyeckne nonumepbl. benkn. AMWMHOKUCNOTHLIM COCTaB
6enkoB. CTpykTypbl 6enkoBon Monekysnbl. [lepBnyHas CTpykTypa
6enka, nenTngHasa ceA3b. BTopuyHaga, TpeTuyHas, YeTBepTUdHaga
cTpykTypbl. [deHaTypaums. CeonctBa 6enkoB. Knaccudukaums
6enkoB. buonornyeckme yHKLMM GENKOB.

Yrnesoabl. MoHocaxapuibl, Aucaxapuibl, onurocaxapugbl W
nonucaxapmgpl. O6WKUN NnaH CTpoeHnss N PU3NKO-XMMUYECKne
CBOWCTBA YyrnesoaoB. buonornyeckme yHKLMM yrineBoaoB.
Jlunngol. MapodunbHO-rmapodobHbIe CBOWCTBA.
Knaccudumkauma nunmgos. Tpurnuuepugbl, docdonunuibl,
BOCKW, cTepouabl. buonornveckne dyHkumm nunugos. O6uwime
cBoncTBa buonornyecknx membpaH — TeKy4yecTb, CNOCOOHOCTbL K
camo3aMblKaHWIo, NOSTYNPOHNLLAEMOCTb.

HykneuHosble kucnotel. JHK n PHK. CtpoeHune HykneunHoBbIX
kncnot. Hykneotugbl. MNpuHumMn komnnemeHtapHocTu. pasuno
Yapradpda. Ctpyktypa OHK —  pgBonmHas  cnvpans.
MecTtoHaxoxgeHue n uonorndeckne pyHkummn OHK. Bungsl PHK.
®yHkuun PHK B kneTke.

CtpoeHune monekynbl AT®. Makpoapruyeckme cBsi3an B MOSieKyne
AT®. buonornyeckne dyHkummn ATO. BoccTtaHoOBNEHHblE
nepeHocUYmKkn, nx oyHkumm B knetke. CekBeHnposaHue HK.
CTpykTypHas OGuonorna: Ouoxumudeckme wn  Buoduanyeckme
nccnegoBaHUs coctaBa W MPOCTPAHCTBEHHOW  CTPYKTYpbI
Buomonekyn

Tunbl  KNETOK:  aykapuoTudeckad U NpokKapuoTudeckas.
CTPYKTYpPHO-(PYHKLUMOHamNbHbIEe 06pa3oBaHus KNETKN.

CTpoeHne npokapuoTnyeckon knetkn. KneTodyHash CTeHka
baktepun n apxen. OCobEHHOCTU CTPOEHUS FEeTEPOTPOHON U
aBTOTPOOHON MpPOKapuOTUYEeCKMX Kretok. Mecto u  pornb
NpokapunoT B BuoLieHo3ax.

CTtpoeHrne 1 YHKUMOHMPOBAHNE 3YKAPUOTUYECKOMN KMETKWN.
NMnasmaTtudeckass MembpaHa (nnasmanemma). CTpykTypa
nnasmaTuyeckon MemOpaHbl. TpaHcnopT BewecTB 4yepes
nnasmaTn4eckyro MeMObpaHy: NaccuBHbIN (Andpdysus,
obneryéHHasa guddysns), akTUBHbIA (NEPBUYHBLIA U BTOPUYHbLIN
aKTMBHbIM TpaHcnopT). NonynpoHnuaemMocTs MembpaHbl. PaboTta
HaTPUKN-KanMeBoro Hacoca. QHOOUNTO3: NMUHOLUMUTO3, (haroumTos.
Ok3ounTos. KnetoyHasa cteHka. CTpyKkTypa 1 OyHKLUN KNETOYHOW
CTEHKMN pacTeHui, rpnbos.

Uutonnasma. Uutosonb. Lntockenet. [BuXeHue umTonnasmbl.
OpraHoungbl knetkn. OpgHomembpaHHble opraHouabl KMeTKu:
aHgonnasmatudeckas cetb  (OlC), annapat [onbaxu,
NN30COMbI, WUX  CTpoeHne n  QyHKuun.  BsammocBssb
ofHOMeMOpaHHbIX opraHongos KreTkn. CTpoeHue rpaHyrnsipHoro
peTukynyma. CuHTe3 pactBopuMbIX 6enkoB. CUHTE3 KNEeTOYHbIX




memMbpaH. [nagkunm (arpaHynspHbin)  3HOONNA3MaTUYECKUI
peTukynym. CekpeTopHas yHkuma annapata [onboxu.
TpaHcnopT BellecTB B KkreTke. Bakyonn pacTuUTesnbHbIX KNEeToK.
KneTto4Hbin cok. Typrop.

[MonyaBTOHOMHbIE OpraHOMAbI KNETKWU: MUTOXOHAPWW, NnacTuabl.
CTpoeHne 1 QyHKUMM MUTOXOHOPUA M nnactua. [lepBuyHble,
BTOPUYHbIE W  CIOXHble nnactuabl  POTOCUHTE3NPYIOLLNX
aykapuoT. XnoponnacTbl, XpOMONacTbl, NIENKONacTbl BbICLLUNX
pacTeHunn.

HemembpaHHble opraHouabl knetkn CTpoeHne n  yHKLMM
HemMeMbpaHHbIX opraHongoB KNeTKu. Pubocomsl.
MukpodunameHTtbl.  Mbiwe4dHble  kneTkn.  MukpoTpyOoukw.
KneTouHbln ueHTp. CTpoeHne n OBUKEHUE XIYTUKOB U PECHUYEK.
MukpoTpyboukn uutonnasmel. LieHTprons.

Appo. Obonoyka agpa, XxpoMaTuH, Kapuonnasma, a4pbllkn, KX
CTpOeHMe U1  yHKUMN. AgepHbld  OenkoBbll  MaTpPUKC.
[MpoCTpaHCTBEHHOE pacnonoXeHne XpPoOMOCOM B WHTepasHOM
agpe. benkn xpomaTtnHa — rMCTOHBI.

KneTo4Hble BkNtoYeHUs. CpaBHUTESbHAS XapakTepUCTMKa KNeToK
3YKapuoT (pacTUTENBHON, XXMBOTHOWN, rPUBHON)

2.4

Accummnaums n guccumMmnaums — gBe CTOpPOHbl MeTabonmsma.
Tunbl obmeHa BewecTB: aBTOTPOMHLIN U TrETEPOTPOPHbLIN.
Yyactne kmcnopoga B OBMEHHbIX npoueccax. OQHepreTnyeckoe
obecneveHne kneTtkn: npeBpaweHne ATO B  0OMEHHbIX
npoueccax. PepMeHTaTMBHbIA XapakKTep peakuun KIeToYyHOro
meTabonmama. PepmMeHTbl, UX CTPOEHME, CBOMCTBA N MEXAHU3M
AencTBuUS. KoepMeHThI. O1nunuus depmeHTOB oT
HeopraHM4YyecKknx KaTtanusaTopoB. bernku-akTuBaTopbl U Oenku-
NHIMBUTOPBLI. 3aBUCUMOCTb CKOPOCTU (DEPMEHTATUBHBIX peakumi
OT pasnn4YHbIX (PakTOPOB.

[MepBUYHBIN  CUHTE3 OpraHM4yeckMx BewecTB B  KIeTKe.
doTocuHTEe3. Ponb xnoponnactoB B npouecce ¢OToCMHTE3A.
CeeToBass 1 TeMHoBasi hasbl. [1pOAYKTMBHOCTb (POTOCUHTE3A.
BrnivsHne pasnunyHbix (pakTopoB Ha CKOPOCTb (OTOCUHTE3a.
3Ha4eHne oTOCUHTES3A.

XemocuHTe3.  PasHoobpasne  OpraHM3MOB-XEMOCUHTETUKOB:
HUTpUnumpytome Gaktepun, xenesobakrepumn, cepobakrepuu,
BOOOPOAHbIE BakTepnn. 3Ha4YeHNne XeMOCUHTE3a.

AHaspobHble opraHnambl. Bnabl 6poxeHus. MNMpoaykTel 6poXeHns
N UX UCNONb3oBaHMe YerioBekoM. AHA3POOHbIE MUKPOOPraHN3MbI
Kak 06bekTbl GuoTexHonornm n Bo3byamutenn 6onesHen.
A9pOobHble opraHM3ambl. JTanbl 3HepreTu4yeckoro obmeHa.
MogrotoBuTenbHbIM  3Tan. [nukonmna —  BGeckucrnopogHoe
pacLienneHmne rnKo3sbl.

Buonornyeckoe OKUCNEHWE, UM KIeTovyHoe pAblxaHue. Ponb
MUTOXOHAPUN B  Mpoueccax OMONOrM4ecKoro  OKUCIIEHUS.




2.5

2.6

LUuknnyeckne peakuuun. OkucnutenbHoe dochopunuposaHue.
Mpenmywectea aspobHoro nyTm oOmeHa BewecTB nepea
aHaspobHbIM. APPEKTUBHOCTL 3HEPreTU4eckoro obmeHa

Peakumn matpuyHoro cuHtesa. NpuHUMMI KOMNIIeMeHTapHOCTAN B
peakumnsax MaTpuyHoOro cuHTesa. Peanusauna HacnegcTBEHHOM
NHpopMmaummn. 'eHeTn4ecKnun Kog, ero CBOMUCTBA. TpaHCKpunums
— MatpudHbin - cuHTe3 PHK.  [puHumnbl  TpaHcKpunuumu:
KOMMNNeMeHTapHOCTb, aHTUnapannesibHOCTb, aCUMMETPUYHOCTb.
TpaHcnauma mn e€é€ aTanbl. Y4vactue TpaHcnopTHbix PHK B
B6uocuHTese Genka. Ycnosua buocmHTesa 6enka. KoguposaHue
aMnHokMcnoT. Ponb pubocom B GuocuHTe3e benka.
OpraHusaumsi reHoma y npokapuoT W 3ykapuoT. Perynsuus
aKTUBHOCTW FeHoB Yy npokapuoT. 'mnoTtesa onepoHa (P. XKakob,
XK. MaHo). Perynauua o6MeHHbIX nNpoueccoB B  KNeTKe.
KneTto4HbI romeocTas.

Bupycbl — HekneTouHble (PopMbI XXM3HM N oBnuraTHble napasunThbl.
CTpoeHMe npoCTbIX W CIOXHbIX BUPYCOB, PEeTPOBUPYCOB,
OakTepuogaros.

BupycHble 3aboneBaHusi 4enoBeKa, >KMBOTHbIX, pPaCTEHUN.
cnng, COVID-19, coumanbHble 1 MegUUNHCKME Npobrembl

KneToyHbin uukn, ero nepuwoabl u perynsauus. WHTepdasa wu
MUTO3. OCOBEHHOCTN MpoLEeccoB, NPOTEKalLWmnX B NUHTepdase.
MogroToBka KNneTKu K  [AerneHuto. [MpecuHTETUYECKUI
(MOCTMUTOTUYECKNIA), CUHTETUYECKMA W  MNOCTCUHTETMYECKUN
(NpemuTOTUYECKMIN) NEpMOabl MHTEpPdasbI.

MaTpuyHbin cuHTe3 OHK — pennukauus. MNpuHUMnbl pennukaummn
AOHK:  koMmnnemeHTapHOCTb, MONYKOHCEPBATUBHLIN  CUHTES,

aHTUnapannenbHOCTb. MexaHunsm pennukaumm OHK.
Xpomocombl. CTpoeHne XpomMocoMm. Ternomepbl U TenomMmepasa.
XPOMOCOMHbIN Habop Knetkn — kapuoTun. LOunniongHbln wn

rannongHbin Habopbl XpOMOCOM. [TOMOMOrnYHbIE XPOMOCOMBbI.
[MonoBble XpOMOCOMBI.

HeneHvne knetkm — mmnto3d. CTagunm MuTo3a M NpPoUCXoasiune B
HUX npoueccbl. Tunbl MuTo3a. KapuokuHE3 W LMTOKUHES.
Buonornyeckoe 3HadeHne muTo3a. Perynaums MUTOTUYECKOro
uukna kneTku. MNporpammmnpyemas knetovyHasa rubenb — anonToa.
PyHKUMOHaNbHasa reHoMuka

3.1

OpraHu3m kak buonornyeckas cuctema

OpHOKNeToYHblEe, KONOHMarbHblIe, MHOMOKNETOYHbIE OPraHn3Mbl U
MHOFOTKaHEBbIE OpraHM3Mbl.

dopmbl  pasMHOXeHUs1  opraHu3moB: ©Gecnonoe  (BkNoyas
BeretatMBHoe) M nonosoe. Buabl 6ecnonoro pasmMHOXeHUS:
NoYKoBaHue, cnopynaums, dparMeHTaumns, KnoHMpoBaHMe.
NonoBoe pasmHoOXxeHue. [MonoBble KNeTku, unm rameTol. Menos.
Craguu Menoaa. [MoBegeHne  xpomocom B  Meunoase.
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KpoccuHrosep. bBuonornyecknin cmbiCii Meno3a WM MOSOBOroO
npouecca. Menos 1 ero MecTo B XXM3HEHHOM LUKI1e OpraHM3MoB.
MNpensapogbiweBoe passutve. [ameToreHes Yy XUBOTHbIX.
MonoBble xenesbl. ObpasoBaHne N pasBUTME MOSOBLIX KIETOK.
CnepmatoreHed ©n ooreHe3. CTpoeHMe MOJSIOBbIX KMETOK.
OnnopoTBOpeHne U 3MOpUOHanNbHOE pasBUTUE XUBOTHbIX.
Cnocobbi OnnoaoTBOPEHUS: HapyXHoe, BHYTPEHHEE.
MapTeHoreHes.

NHanBngyanbHoe pasButve opraHmamoB (oHToreHes). Ctaauu
ambpuoreHesa XMBOTHbIX (Ha npumepe narywku). dpobreHue.
Tunbl gpobnenunsa. OcobeHHOCTN ApPOONEeHns MMeKonUTaoLLUX.
3apogplweBble JNIUCTKM (racTpynsauus). 3aknagka oOpraHoB U
TKaHen 13 3apodbllleBblX NUCTKOB. B3anMHoe BnvsHWE 4YacTemn
pasBMBaloLLErocsl  3apogblwa  (3MOpuoHanbHas  MHAYKUMS).
3aknagka nnaHa CTPOEHUs  XMBOTHOIO  Kak  pesynbTaT
nepapxmyeckmx  B3aMMOLEWCTBUA  FeHOB.  BnusiHme  Ha
aMOpMoOHanbHOE pasBUTME Pa3fnUYHbLIX (PAKTOPOB OKpYXKakoLLen
cpeabl.

Poct u passutMe XMBOTHbIX. [MOCTAMBpPUOHaNbHLIN MNEpPUOL.
Mpamoe n Henpamoe passuTtue. Passutme ¢ metamopo3om y
6eCnO3BOHOYHbIX M MO3BOHOYHbLIX >XMBOTHbIX. Buonornyeckoe
3HayeHue NPAMOro U HeENPAMOro pa3BUTUS, UX pacrnpocTpaHeHne
B npupoge. Tunbl pocTa XMBOTHbIX. PakTOpbl perynaumm pocta
XMBOTHbIX U YyenoBeka. CTagum NOCTAIMBPUOHANTbHOIO pa3BUTUS
Y )KMBOTHbIX U YeroBeka. [Nepnogbl OHTOreHe3a YyenoBeka.
Pa3smHoXeHne n passutmne pacteHun. lametodut u cnopodur.
Meno3 B XW3HEHHOM uUMkNe pacTteHun. ObpasoBaHue crnop B
npouecce menosa. [ameTtoreHe3 y pacTteHun. OnnogoTBopeHme
n pasBuTue pacTUTESbHbIX OpraHn3mos. [BonHoe
onnogoTBoOpeHNe Yy UBeTKoBbIX pacTeHun. O6pasoBaHve w
pasBuTMe ceMeHn. MexaHusmbl perynauum  OoHTOoreHesa vy
pacTEHN N XNBOTHbIX

NcTopusi CTaHOBMEHUS U pPasBUTUA TEHETUKM KaK HayKu.
OCHOBHbIE FEHETUYECKNE MOHATUS N CUMBOISbI. [[OMOMOrMYHbIE
XPOMOCOMbI, anfefnbHble TreHbl, anbTepHaTUBHLIE MPU3HAKW,
JOMWHAHTHbIN " peLecCuUBHbIN NPU3HaK, roMo3uroTa,
retepo3urota, u4uctas nuHua, mmbpuabl, reHotTun, deHoTuUn.
OcCHOBHbIe MeToAbl reHeTUKN: rmoépunaonornyeckni,
LMTONOrMYECKUIA, MONEKYNAPHO-rEeHEeTUYECKNIA

3.3

MoHornbpungHoe ckpelwmBanue. lNepsbi 3akoH MeHaensa — 3akoH
eanHoobpasuns  rmbpuaoB  nepsoro  nokoneHusi.  lNpaBuno
AOMUHMpPOBaHMA. BTopon 3akoH MeHaens — 3akoH pacuienneHuns
NPU3HaKOB. LinTonornyeckune OCHOBbI MOHOrM6puaHoro
ckpewmBaHus. 'mnoTesa YNCTOTbI ramer.

AHanusnpyloulee ckpewmBaHue. [1pOMEXYTOYHbIN  XapakTep
HacnegoBaHusa. PacliensieHne npu3HakoB MNpuM  HEMNOSIHOM
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AOMUHNPOBAHUM.

OnrnbpugHoe ckpelwwmBaHme. TpeTun 3akoH MeHngenss — 3akoH
He3aBMCUMOro HacrnegoBaHus npusHakoB. LinTonornyeckue
OCHOBbI AUIMOPUOHOIO CKpeLLnBaHuS.

CuenneHHoe HacnepgoBaHume npusHakoB. Pabotbl T. MopraHa.
CuenneHHoe HacnegoBaHWe TreHOB, HapylleHWe CcuensieHus
Mexay reHaMmu. XpoMOCOMHas Teopusi HacneaCcTBEHHOCTMW.
eHeTuka nona. XpOMOCOMHbIA MexaHU3M onpeneneHus nona.
AyTOCOMbBI W NOMOBble  XPOMOCOMbl. [OMOrameTHbIn U
reteporameTHbIn  non. [eHeTnyeckas CTPyKTypa MNOJSIOBbIX
XpomMocoM. HacnepnoBaHne Npu3HaKoB, CUEMMEHHbIX C NOSIOM.
leHoTMN  Kak uenoctHas  cuctema. [lnenotpora  —
MHOXeCTBEHHOe [eWNCcTBMe reHa. MHOXeCTBEHHbIN annennuam.
B3anmogencteme HeannesnbHblX reHoB. KomMnnemeHTapHOCTb.
nuctas. MNonumepus

Bsaumogenctene reHotuna wn  cpedbl npu  oOpMUMpPOBaHUMK
deHoTMNa.  MI3MeH4MBOCTb  Npu3HakoB.  KayecTBeHHble U
KONNYECTBEHHbIE NPU3HaKW. Buabl N3MEHYNBOCTMU:
HeHacneACTBEeHHasi U HacneacTBEHHas.

MoaudukaumoHHas UIsSMeH4MBOCTb. Ponb cpefbl B opMUpOBaHUM
MOAMUKALNOHHON U3MeHYMBOCTU. Hopma peakumm npusHaka.
BapunaunoHHbii psg n BapuauuoHHass kpueasa (B. MoraHHceH).
CoricTBa MOANMPUKALIMOHHON N3MEHYNBOCTMN.

eHOTMNU4Yeckass mM3MeH4MBOCTb. CBOWMCTBA  FEHOTUMUYECKON
N3MEHYMBOCTM. Bugpl reHOTMNUYECKOM N3MEHYMNBOCTMU:
KOMOMHaTUBHasA, MyTaLNOHHaS.

KoMbuHaTMBHas u3MeH4YnMBOCTb. Meno3s v MnonoBon npouecc —
OCHOBa KOMOWHATMBHOW W3MEH4YMBOCTU. Porb kKoMOGUHaTMBHOW
M3MEHYMBOCTM B CO30aHUM TEHETUYECKOro pasHoobpasns B
npegenax ogHoro Buaa.

MyTauuoHHaa  M3MEHYMBOCTb.  Buabl  MyTauuin:  reHHble,
XPOMOCOMHbIE€, TFeHOMHble. CrOHTaHHble W MHAYUMPOBAHHbIE
MyTauun.  FAgepHble M uuTONnasMatuUdeckme - MyTauuw.
ComaTuyeckne u nomnosble MyTaumn. [MpUYUHBI BO3HMKHOBEHMS
MyTaumin. MyTtareHbl W WX  BAWSIHUE  HA  OPraHu3Mmbl.
3aKOHOMEpPHOCTM MYTaLMOHHOrO rnpoLliecca. 3aKkOH rOMOSOrMyecknx
pAooB B HacneacTBeHHoOM wu3ameH4dmBoctu (H.W. Basunos).
BHesgepHas U3MEHYMBOCTb M HACNeaCTBEHHOCTb

KapnoTtun YyernoBseka. MexgyHapoaHast nporpammva
nccnepoBaHns reHoma 4venoseka. Metoabl M3ydeHUs] reHETUKU
YyernoBeKa: reHeanorm4yeckni, 6NM3HeLoBbIN, LUTOreHeTUYECKUn,
NonNynsUMOHHO-CTaTUCTUYECKNNA, MONEKYNSPHO-reHeTUYECKNNA.
CoBpemeHHOe  onpegeneHve  reHotuna:  NOSIHOreHOMHoe
CEKBEHMpPOBaAHME, FEHOTUNNUPOBAHNE, B TOM 4MCrEe C NOMOLbIO
MNMUP-ananun3a. HacnegctBeHHble 3aboneBaHMa  YernoBeKa.
[eHHble N XPOMOCOMHble 6one3Hn u4enoseka. bonesHn c
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HacneaCTBEHHOU npeapacnosioXeHHOCTbIO. 3HayeHune
MEOULMHCKOM TEeHEeTUKM B nNpeaoTBpalleHUn U fledYeHuu
reHeTn4ecknx sabonesaHum Yyenoseka. CTBONOBbIE KNETKU

[omecTukauma wn  cenekumsa. 3apoXaeHne  cenekuum U
JOMeCTUKaLUN. YyeHune H.N. BaBunoBa o) LeHTpax
MPOMCXOXOEHNSS U MHOroobpasmsi KynbTypHbIX pacTteHun. Ponb
cenekumm B co3gaHuMmM COPTOB PacTEHUN U NOPOS, XMBOTHLIX. CopT,
nopoaa, WwraMmm. 3aKoH rOMOSIOrMYeCcKNX psaoB B HACNeACTBEHHOM
namenumsoctn H.W. BaBunosa, ero 3HadyeHne Ansa cenekumoHHON
paboThbl.

MeToabl cenekumoHHonm paboTbl. WCKyccTBeHHbIM  OTHOP:
MaccoBbli W uMHAMBUMAYaANbHbIA. JTanbl  KOMOMHALWOHHOM
cenekumn. WcnblTaHne npoussoguTenen no notomctey. OT6op
MO reHOTUMY C MOMOLLbIO OLUEHKM beHOoTUna NoTomMcTea n oTbop
Nno reHoTuny ¢ nomowbio aHanmsa AHK.

McKyCcCTBEHHbBI MyTareHe3 Kak MeTod CeneKkuMoHHOW paboThbl.
PagnaunoHHbIN 1 XUMUYECKUA MyTareHes3 Kak UICTOMHUK MyTauumn
Yy KyNbTYpHbIX (popm opraHnamoB. Mcrnonb3oBaHWe reHOMHOro
pefakTMpoBaHna U MeToooB  pekoMbuHaHTHbix [OHK  ansa
NoNy4YeHna NCXOQHOro Matepuarna ans cenekumu.

MonyyeHne  nonunnougoB.  BHyTpuBMgoBaa — rmbpuamsaums.
BrnnskopogcteseHHoe cKpeLnBaHue, nnm NHOPUONHT.
HepopacteBeHHOE cKpelwmBaHue, nnn aytopuauHr. 'eteposnc un ero
npuynHbl. Vicnonb3oBaHue reteposuca B cenekumn. OtaanéHHas
rmbpuamnsauusa. MNpeogoneHe Gecnnogns MeXsuUOOBLIX MOPUAOB.
[oCTKeHMs cenekumm pacTeHn 1 XXUBOTHbIX

O6bekTbl, ucnonb3yemble B OUOTEXHOMOMMN, — KIETOYHbIE WU
TKaHeBble KyNnbTypbl, MWKPOOPraHm3Mbl, WX XapaKTepuCTuKa.
TpaguumoHHaa 6GuoTexHosnorus:  xneboneyeHne, NonNyyYeHue
KMCITOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mwukpobuonornyeckum
CUHTES. O6beKThl MUKPOBMOMNOrM4ecKmnx TEXHOSIOTMMN.
lMponssoacTeo Gernka, aMWHOKMCIIOT n BUTaMWHOB.
MckyccTBeHHOE onnofoTBopeHne. PEKOHCTPYKUMS SULEKNETOK U
KNMOHWPOBaHME XMBOTHbIX. MeToa TpaHcnnaHTaunm saep KneTok.
XpOMOCOMHass U reHHaa uHXeHepusi. WCKYCCTBEHHbLIA CUHTE3
reHa U KOHCTpympoBaHue pekomoumHaHTHbIX OHK. JocTtmxkeHus n
NepcrnekTUBbl XPOMOCOMHOM N reHHOM UHXeHepun. MeguunHckme
BuoTexHonoruun. Micnonb3oBaHne CTBOSOBbIX KIETOK

Cuctema u MHoroo6pasme opraHn4eckoro Mmmpa

4.1

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

OCOBEHHOCTM CTPOEHUS U XKN3HEAEATENbHOCTU OAHOKMETOYHbIX
opraHusmoB. baktepuu, apxen, OOHOKNETOYHble TPUbHI,
OLHOKITETOYHbIE BOOOPOCNM, ApyrMe npoTuUcTbl. KomnoHwnanbHble
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OpraHn3Mmbl. [BxeHune OAHOKMNETOYHbIX OpraHnU3MoB:
amébongHoe, XryTUKOBOE, PECHUYHOE. 3awmTa y
OAHOKNETOYHbIX OpraHn3mMoB. Pa3gpaXxmMocTb Y OAHOKITETOYHbIX
opraHm3moB. Takcuchl

MHOrokneTo4YHble pacTeHuUs. B3anmocsssb yacTen
MHOrOKINETOYHOro opraHuMama. TkaHuW, opraHbl WU CUCTEMBI
OpraHOB MHOrOKIEeTOYHOro opraHmama. OpraHuam Kak efunHoe
uenoe. TkaHM pacTeHun. Tunbl pPaCTUTENbHBIX  TKAHEN:
obpasoBaTenibHasi, MOKPOBHAasl, NpoBOAsasl, OCHOBHas,
MexaHu4eckas. OcobeHHOCTH CTpOeHus, dYHKLUN n
pacronoXeHna TKaHen B opraHax pacTeHumn

4.3

4.5

BeretatvBHble N reHepaTuBHblEe OpraHbl pacTeHun. PyHKUMK
opraHoB KW cucteM opraHoB. Kapkac pacteHun. [BuxeHue
MHOMOKIETOYHbIX pacTeHWin: TponuamMmbl M HacTuu. lornoweHuve
BOAb!, YIMEKNUCNOro rasa n MMHeparnbHbIX BELWECTB pacTEHUAMM.
AbixaHne pacteHnn. [Oudpdysms rasoB 4Yepe3 MNOBEPXHOCTb
KNneTkn. TpaHCMnopTHble CUCTeMbl pacTeHun. BbloeneHne y
pacTeHnn. 3awmTta Yy MHOIFOKNETOYHbIX pacTeHun. KyTukyna.
CpefcTtBa NacCMBHOM N XMMUYECKOM 3alUnTbl. PUTOHUMABI.
PasgpaxumocTb 1 perynsauma y opraHusmoB. PasgpaXxXumMocTb 1
perynsaumsi y MHOrOKIeTOYHbIX pacTeHun. POCToBbIE BeLlecTBa U
NX 3Ha4YeHne

MHorokneToyHble KUBOTHbIE. B3anmoces3b yacTemn
MHOFOKIIETOMHOrO opraHmamMa. TkKaHW, opraHbl W CUCTEMbI
OpraHoB MHOFOKNEeTOYHOro opraHuama. OpraHuam Kak efuHoe
uenoe. [omeocTta3. TKaHM >KUBOTHbIX W YernoBeka. Tunbl
YKMBOTHbIX TKaHewn: anuTenuanbHas, coeanHuUTenbHas,
MblleyHasi, HepBHas. OCOBEHHOCTU CTpoeHUs, YHKUMA 1
pacnosfioXXeHNs1 TKaHEN B OpraHax XXMBOTHbIX U YeroBeKa

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.
[1BMXKEHNE MHOrOKNEeTOYHbIX >WBOTHbIX. [TMTaHME XMBOTHBbIX.
[NMuTaHne NO3BOHOYHbIX XXUBOTHbIX. [biXxaHne XMUBOTHbIX. KoXxHoe
AbixaHue. YXKabepHoe 1 NérovHoe abiXxaHue.

[bixaHne NO3BOHOYHbIX XUBOTHbIX. OBOMOLMOHHOE YCITOXHEHME
CTPOEHUSI NErkUx MNO3BOHOYHbIX >KMBOTHbIX. [bixaTtenbHas
cuctema 4enoseka. MexaHmam BeHTURAUMWU NETKAX Yy OTUL WU
Mrekonutawwmx.  TpaHCnopT BewectB Yy  OpraHnM3MoB.
TpaHcnopT BewecTB Y XMBOTHbIX. KpoBeHOoCHasa cuctema un eé
opraHbl. KpoBeHOCHada cuctema MO3BOHOYHbIX XXMBOTHbIX. Kpyru
KpoBoOOpaLwleHns. OBOSIOUMOHHbLIE  YCIOXHEHUSI  CTPOEHMUS
KPOBEHOCHOW CUCTEMbI MO3BOHOYHbLIX XUBOTHbIX. BblaeneHve vy
opraHnsmoB. BblgeneHme y XuBOTHbIX. CokpaTuTenbHble




Bakyonu. OpraHbl BblgeneHnda. CBaA3b  nonoctm  Tena C
KPOBEHOCHOW W BblAeNUTENbHOM cucTemMamun. BblgeneHue y
MO3BOHOYHbIX XXMBOTHbIX. 3aliMTa Yy MHOMOKNETOYHbIX XUBOTHbIX.
MokpoBbI 1 NX NPOM3BOAHbIE.

PasgpaxumocTb 1 perynauusi y opraHn3amoB. PasgpaXmmocTb y
OOHOKMNETOYHbIX OpraHnaMoB. Takcucbl. Pasgpaxmmoctb U
perynauus y MHOroKfeTOYHbIX pacTeHnn. PocToBble BewecTBa U
NX 3Ha4YEeHMe.

HepBHas cuctema n pednekTopHas perynsauus y
MHOIFOKITETOYHbIX XXMBOTHbIX. HepBHast cuctema n eé otaensbl.
OBOMOLUNOHHOE YCNOXHEHNE CTPOEHUSI HEPBHOW CUCTEMbI Y
KUBOTHbIX.

PaspaboTtka anroputmMoB U nporpamMmm Ans  addEeKTUBHOM
YHKUMOHANBbHON  aHHOTauUWMW  FEeHOMOB,  TPaAHCKPUNTOMOB,
NpoTeomMoB, MeTabonoMOB  MMKPOOPraHM3MoB, pacTeHun,
YKMBOTHbIX N YEeroBeKa

5.1

5.2

5.3

OpraHI/I3M YyeJrioBeKka n ero 3gopoBbe

OpraHbl 1 cuctembl opraHoB 4enoeka. OTgenbl roOfOBHOMO
MO3ra No3BOHOYHbIX XXMBOTHbIX. Pedniekc n pednektopHasa ayra.
BeaycrnoBHble 1 ycrioBHble pedriekcbl. ['ymopanbHasa perynaums
N SHOOKPUHHAA cCuUCTeMa >XMBOTHbIX W 4enoBeka. XXenesbl
9HOOKPUHHOW CUCTEMbl U WX TOPMOHbI. [encTtBue ropmMoHOB.
B3anMmocBs3b HepBHOM WM 3HAOKPUHHOM cucTtem. [unotanamo-
rmnogumsapHaa cuctema. Pednekc u pedonektopHas Aayra.
BesycnoBHble 1 yCnoBHbIE pedineKchl

3awmTta opraHnama ot 6onesHen. IMMmyHHasi cuctema yenoseka.
KneToyHbin ©n  rymoparnbHbli  UMMYHUTET.  BpOXOEHHbLIN,
NPUNOBPETEHHDIN cneumgunyecknn UMMYHUTET. Teopusa
KNoHanbHo-cenektnsHoro ummyHuteta (M.9pnux, ®.M.bepHer,
C.ToHeraBa). BocnanutenbHble OTBETbl OpraHu3amoB. Ponb
BPOXOEHHOINO UMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3aboneBaHnn

KpoBeHOocHas cuctema u eé opraHbl. Cepaue, KpOBEHOCHbIE
cocyabl 1 KpoBb. Kpyrn kpoBoobpaweHnsa. PaboTa cepaua u eé
perynaums

5.4

[bixaHne 4Jenoseka. [Oudpdysns rasoB 4epes MNOBEPXHOCTb
knetkn. [bixaTenbHass cuctema 4enoeka. [lbixaTenbHas
NoBepPXHOCTb. Perynsauna abixaHus. dbixatenbHble 06BEMBI

5.5

5.6

MuwieBapuTenbHas cuctema yernoseka. Otaenbl
nuweBapuTenbHoro  Tpakta. [vweBapuTenbHble  Kenesbl.
BHYTpMNONocTHOE 1 BHYTPUKIETOYHOE NULLEBapeHne

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

5.7

[1BxKeHne 4venoBeka: MbllLeYHaa cuctema. CkeneTHble MbILLbI




6.1

n nx pabota. CTpoeHne n TUMnbl COEANHEHNSA KOCTEN
Teopus apontounn. PassuTtme XxnsHu Ha 3emne

OBONOLUNOHHANA Teopus Y. [apsBuHa. [Mpeanocbinku
BO3HWKHOBEHUSA AapBuHM3MA. YKM3Hb M HayvyHad OEATESIbHOCTb
Y. JapsuHa.

Aswxywine cunel asonwoumm BuaoB no Y. [dapsBuHy (BbiCcOoKas
MHTEHCUBHOCTb Pa3MHOXEHUS OpPraHM3MOB, HacneacTBeHHas
N3MEH4YMBOCTb, Gopbba 3a cyulecTBOBaHME, €CTECTBEHHbIN U
MCKYCCTBEHHbIN OTHOP).

OdopmneHne cuHTeTMYeckon Teopum asonouum  (CTI).
HentpanbHaa Teopus aonounn. CoBpemMeHHasi 3BONKOLNOHHAs
6uonornsa. 3HayeHne 3BOSOLUNOHHON Teopun B hOPMUPOBaAHUN
€CTECTBEHHO-HAy4YHOW KapTUHbI M1pa

6.2

Monynauma  Kak  afeMeHTapHad  eduvHWua  3BOSMOUMMN.
CoBpeMeHHble MeTobl OLEHKM reHeTu4yeckoro pasHoobpasunsa u
CTPYKTYpbl nonynsauun. ameHeHne reHooHada nonynaumMm Kak
aneMeHTapHOoe 3BOSIOLMOHHOE fiBNeHue. 3aKOH reHeTU4ecKoro
paBHoBecus [x. Xapawn, B. BanHbepra.

oOnemeHTapHble  dakTopbl  (ABMXYWME CUNbl)  3BOMNOLUN.
MyTaunoHHbIn npouecc. KombuHatMBHasa nameH4mMBocCTb. dpend
EHOB — CIlydalHble HeHarnpaBfeHHble W3MEHEeHUs 4YacToT
annenen B nonynaumax. 3ddekT ocHoBaTend. Mwurpaunn.
N3onaumsa nonynaumn: reorpadumyeckas (NPOCTPaHCTBEHHas),
buonornyeckas (penpoayKTuBHas).

EcTtecTBeHHbIN OTOOP — HanpaBnawWMAn akTop 3BOSMOLMN.
dopMbl eCTECTBEHHOIO OTOOpPA: ABWXKYLLNA, CTabUNU3NpyOLWLnIA,
paspblBaloLWm (An3pynTueHbIn). NMonoson oTtéop.
MprcnocobneHHOCTb OpraHM3MoB Kak pesynbTaT
MUKPOIBOSTHOLUMN. BosHukHOBEHME npucnocobneHnn y
opraHuamoB. Apomopdo3bl M mnguoagantaumn. [Npumepsbl
npucnocobneHnn y OpraHM3moB. OTHOCUTENBHOCTb
NPMCNOCcoBNeHHOCTM OpraHM3MoB.

Bua, ero kputepum wu cTpykTypa. BupgoobpasoBaHue Kak

pesynbTar Mukpoasonoumn. Msonauus — knwoyeson dakTop
BngoobpasoBaHus. [yt u  cnocobbl  BuaoobpasoBaHus:
annonarpuyeckoe (reorpaduyeckoe), cuMmnaTpuyeckoe
(axonorunyeckoe), «MrHOBEHHOE» (monunnongusauyus,

rmbpuansaums). AnutenbHOCTb 3BOSTHOLMOHHBLIX NPOLECCOB.
MexaHun3mbl hopMupoBaHus Bruonormyeckoro pasHoobpasums.
Ponb aBontoumoHHOM 6uonormm B pas3paboTke HayYHbIX METOL40B
coxpaHeHuns 6uopasHoobpasnsa. MUKpO3IBOMOLNA U KOSBOSHOLNS
napasuMtoB K ux xo3seB. MexaHuambl  OpPMUPOBaHMS
YCTOMYMBOCTU K aHTMBUOTUKAM 1 cnocobbl 60pbbbl ¢ HER

6.3

MeToabl N3yvyeHna  Makpo3BOJIHOUUN. [ManeoHTONOrN4Yeckme
MeToabl n3yvyeHus 3BOJTHOLUUMN. I'Iepexo,u,Hble d)OprI "




dounoreHeTU4eckme psnbl OpraHN3MoB.

Buoreorpaduyeckne metoabl UsydeHus asonouun. CpaBHeHue
donopbl 1 ayHbl MaTEPUKOB M OCTPOBOB. buoreorpadguyeckme
obnactn 3emnn. Buabl-aHAEMUKM N PENUKTDI.
Ombpuronornyeckne n cpaBHUTENbHO-MOPONorMyeckne MeToapl
n3ydeHna a3BonlouMn. [eHeTMyeckme MexaHu3Mbl 3BOMLMM
OHTOreHe3a W  MNOSIBNEHUA  3BOJSIIOUMOHHBIX  HOBLUECTB.
[[OMONOrMyHbIE W aHanoruyHble opraHbl. PygumeHTapHble
opraHbl n aTaBU3Mbl. MonekynsapHo-reHeTu4eckue,
bvoxummyeckme M MaTtemaTuyeckue  MeTodbl  U3yYeHus
aposioumn. omonornyHole reHbl. CoBpeMeHHble MeToAbl
NOCTPOEHNA PUNOreHeTUYEeCKUX JEePEBLEB.

XPOMOCOMHbIE MyTaLnn 1N 3BOSTHOLNSA FEHOMOB.

O6Lwwme 3akoHOMeEpHOCTM (Npasuna) asonoumn. HeobpatnMocTb
aposioumn. AgantuBHasa paguauusi. HepaBHOMEpPHOCTb TEMMOB
3BOSTHOLNN

6.4

HayyHble rMnoTesbl NPOUCXOXAEHUS XM3HM Ha  3emne.
AbuoreHe3s n naHcnepmus. [loHayyHble NpeacTaBneHust O
3apoXOeHMN XU3HU (KpeauuoHusm). [unotesa MNOCTOSAHHOIO
CaMO3apOXAEHNS XN3HU N e€ onpoBepxeHne onblTamu ®. Pean,
1. CnannaHuanu, J1. [lactepa. [lpoucxoxgeHne >XU3HKU W

acTtpobuonorusi.
OcCHOBHble 3Tanbl HeopraHmyeckon aponounn. [naHeTapHasa
(reonornyeckas) 3BONOUMUA. Xnmmyeckas 9BOSIIOUUA.

ABMOreHHbIN CUHTE3 OpraHNYEeCcKUX BeLeCcTB U3 HeopraHU4eCcKux.
Onbit C. Munnepa u . KOpu. ObpasoBaHne nNoOnMMEPOB U3
mMoHomepoB. KoauepsaTHas runotesa A.M. OnapuHa, runoTtesa
nepBu4Horo dynboHa [x. XongenHa, reHeTudeckas rmnotesa [.
Ménnepa. Pubosumbl (T. Yek) u rmnotesa «mupa PHK» Y.
MMnbepta. ®opmupoBaHne memMbpaH U BO3HUMKHOBEHMUE
NPOTOKIETKM.

Nctopua 3emnu wn meTtoabl €€ usydeHuda. Wckonaemble
opraHuyeckme ocTtatkn. [eoxpoHonorms UM e€  MeToabl.
OTHOCUTENbHAA n abcontoTHas reoXpoHONoruns.
"eoxpoHonornyeckas Lwkana: 30Hbl, 3pbl, Nepuoabl, ANOXU.
HavanbHble aTanbl opraHuyeckon asonwouun. [losBneHve un
9BOMNIOUMSA  MepBbiX  KMeTok.  Jsonwouus  metabonuama.
BosHukHOBeHME nepBbIX akocucTeM. CoBpeMeHHbIE MUKPOOHbIE
OMONNEHKM Kak aHanor nepBbiX Ha 3emne coobulecTs.
Ctpomatonutbl. [TpokapnoTbl U 3yKapuoThI.

MpoucxoxaeHne aykapuoT (cMmbuoreHes). OBOSIOLMOHHOE
npoucxoxgeHne BUpycoB. [lpoucxoxgeHne MHOMOKNEeTOYHbIX
opraHn3moB. BO3HWKHOBEHWE OCHOBHbLIX MPYMM MHOIOKIIE€TOYHbIX
OpraHM3mos.

OcCHOBHble aTanbl 3BOSIOUUKM BbICWIMX pacTeHunin. OCHOBHblE
apomopdo3bl pacTeHunn. Beixog pacteHun Ha cyuwly. NossneHuve




CMOpPOBLIX pacTeHUn W 3aBoeBaHMe umMu cywn. CemMeHHble
pacteHus. lNponcxoxageHne LBETKOBbIX pacTEeHUN.

OCHOBHble 3Tanbl 3BOMOUUM KMBOTHOrO Mupa. OCHOBHbIE
apomMopo3bl XMBOTHbIX. BeHackasa ayHa. KemBpuicknin B3pbiB
— nosiBrieHWe COBPEeMEHHbIX TunosB. [lepBble XxopaoBble
XUBOTHble. >KM3Hb B BoAde. JOBOMOUMS  MO3BOHOYHbIX.
MpoucxoxpeHne amdpudbun wn pentunuin. [NponcxoxgeHune
mnekonutawwmx M ntud. [puvHUUN KnioyYesoro apomopdosa.
OcBoeHve 6eCcrno3BOHOYHBIMW U MO3BOHOYHBIMW  KMBOTHBLIMM
cywn.

PasButne xu3Hu Ha 3emne no a3pam U nepuopam: apxen,
NpoTEpPO30n, naneosomn, Me3030M1, kKanHo3on.  Obuwas
XapakTepucTuka KnumMata W reorlorM4eckux  MNpoLeccos.
MosBneHue n pacuBeT XapaKkTepHbIX OpraHn3moB.
YrneobpasoBaHue: ero ycrosusi U BNUsHME Ha ra3oBbli COCTaB
aTMmocdepbl.

MaccoBble BbIMUPAHUS — 3KOSIOrMYECKME KPU3WUCbl MPOLUIIOro.
Mpu4YnHbl U CcnNeacTBMst MaccoBbiX BbiMUpPaHUW. COBpPEMEHHBbIN
9KOJTOrMYECKNIN KPU3NC, ero 0COBEHHOCTHU

6.5

Pasgenbl v 3agayn anTpononorun. MeToabl aHTPOMOMNOruw.
CtaHoBneHne npeacTtaBneHnn O MPOUCXOXKOAEHUN 4YeroBeka.
CoBpeMeHHble Hay4Hble TEOPUN.

CxopcTtBo  4yenoBeka € XMBOTHbIMW.  CuctemaTtmdeckoe
nono)eHne 4enoseka. CBuaeTenbCTBa CXOACTBa 4eroBeka C

YKUBOTHbIMMU: CpaBHUTENbHO-MOPAdOornyeckme,
ambpuonornyeckue, d13nonoro-6moxmmmnyeckme,
noBegeH4YecKue. OTtnnuums yernoBseka oT YKUBOTHBbIX.

[MpaAMOXoXOeHNne M KOMMSIEKC CBA3aHHbIX C HUM MPU3HAKOB.
Pas3BuTne ronoBHOro Mmosra n BTOPOW CUrHanbHOM CUCTEMBbI.
Oewxywne cunbl (daktopbl) aHTpornoreHesa: 6Guonorndeckue,
couynanbHble. CooOTHoOWeHMe 6KoNorM4Yeckux W coumnanbHbIX
¢bakTOpOB B aHTPOMNoOreHese.

OcCHoOBHblEe CTagun aHTpornoreHesa. ABCTpanonuTekn — AByHOrne
npeakn nogen. Henosek ymensiv, Nepsble N3roToBNeHNa opyanm
Tpyga. Yenosek npamMoxodawMin M nNepBbid BbIXo4 nogen 3a
npenensl Acdpukn. Yenosek rergensdbeprckum — odbwmn npegok
HeaHZepTanbCKOro 4yerioBeka u 4yenoseka pasymHoro. Yenosek
HeaHOepTanbCKUN Kak BUA NoAEN XONo4HOro knmmarta. Yenosek
pa3yMHbIn ~ COBPEMEHHOro  Tuna, [OEHUCOBCKUA  YEerOBEK,
OCBOEHWE KOHTMHEHTOB 3a npeaenamun Apukn.

OBOMNOUNA COBPEMEHHOrO 4enioBeka. ECTecTBEHHLIM OTOOp B
nonynauunax yenoseka. MyTauMOHHbIN NpoOLLEeCC U NOANMOPdU3M.
[MonynsaunoHHbIE BOMHLI, Apend reHoB, murpaumsa n «adpdekr
OCHoBaTessi» B NONynsaunax COBPEMEHHOro YeroBeka.
Uenoseyveckne pacbl. [loHaTMe o pace. bonblwme pach:
eBporneongHas (eBpasuinckas), aBcTparno-HerpongHas




(sxBaTOpUaneHasl), MoHronougHasa (asmaTcko-aMepuKaHcKasi).
Bpema u nytu pacceneHus yenoBeka no nnaHete. EAMHCTBO
YyenoBeyecknx pac. HayyHad HecoCTOSATEeNbHOCTb pacuama.
MpncnocobneHHOCTb  YeroBeka K pasHbIM  YCIOBUSAM
oKkpyxatwwien cpegbl. BrnvsHue reorpaduyeckon cpegbl U
apendba reHoB Ha Mopdonornio 1 dn3nonormilo YenoBeka

OKOCUCTEMBI U npucywime nMm 3aKOHOMEPHOCTH

7.1

Pasgenbl n 3agadn akonormn. CBA3b 3Konormm C  Opyrumm
HayKamu.

MeToabl akonoruu. lloneBble HabNOAEHUSA. OKCNEPUMEHTbI B
akonormn: npupodHble n nabopatopHble. MopgenupoBaHue B
akosnormn.  MOHUTOPUHI  OKpYyXXalowWwen cpedbl:  NokKarnbHbIN,
pernMoHanbHbIn U rnobanbHbIN

7.2

oKonornyeckne akTopbl M 3aKOHOMEPHOCTU WX OEUCTBUA.
Knaccngpukaumss  akonormyeckux ¢aktopoB: abuoTudeckue,
ounotnyeckne, aHTponoreHHole. O6wme  3aKOHOMEPHOCTU
AeNncTBnA akonormyecknx akrtopos. [lpasuno muHumyma (K.
WnpeHrenb, K. Jlnbwux). TonepaHTHOCTb. 3OBPUOUOHTHbLIE U
CTEHOOUOHTHbIE OpraHM3Mbl.

Abuotnyeckne daktopbl. CBET Kak 3KOMOrMYecknin dakrop.
[encrtBne pasHbIX y4aCTKOB COSTHEYHOrO CNeKTpa Ha OpraHn3mbl.
JKosornyeckne rpynnbl PaCTEHUN U XKUBOTHbLIX MO OTHOLLEHUIO K
ceeTy. CurHanbHas ponb ceeta. doTonepnoaunam.

Temnepatypa Kak  akonornmdeckun  paktop.  [encrteue
TemnepaTtypbl Ha OpraHn3mbl. [MonknnotepmHble n
FOMONOTEPMHbIE OpraHM3Mbl. OBPUTEPMHbIE U CTEHOTEPMHbIE
OpraHun3mbl.

BrnaxHocTb kak akonorndecknin  paktop. [pucnocobneHuns
pacTeHMn K noggepxaHuo BoaHoro GanaHca. Knaccudpmkauyus
pacTeHUn No OTHOLLEHUIO K BoAe. [pucnocobneHnst XMBOTHbIX K
N3MEHEHMUIO BOAHOIO pexuma.

Cpefnbl obuTaHna opraHM3MOB: BOAHasl, Ha3eMHO-BO3AyLUHaA,
NOYBEHHas, rMybuHHaa nognoyYBeHHasi, BHYTPUOPraHM3MeHHas.
dunsnko-xummnyeckmne ocobeHHoOCT cpea obuTaHusa OpraHM3MoB.
MpucnocobneHns opraHN3mMoB K XXM3HU B pa3HbIX cpeaax.
Buonornyeckne putMmbl. BHewHMe W BHYTPEHHWE PUTMBI.
CyTO4HbIE N rognYHble pUTMbI. [pncnocobneHHOCTb OpraHM3MoB
K CE30HHbIM U3MEHEHUSIM YCITOBUI XU3HMU.

XnsHeHHble opmbl  opraHM3amMoB. [lOHATME O KMU3HEHHOW
dopme. XKusHeHHble POpMbl pacTeHUN: OepeBbs, KYCTapHUKWU,
KyCTapHWYKN, MHOrofneTHMe Tpasbl, OOHOMNETHMWE TpaBbl.
Kn3HEHHbIE OPMbI  KUBOTHLIX: MOPOOUOHTLI, EOBUOHTHI,
as’pobunoHTbl. OcobeHHOCTM CTpoeHNSa U obpasa KU3HW.
BuoTtnueckne aktopbl. Buabl 6GUOTMYECKMX B3aMMOAENCTBUNA:
KOHKYpPEeHUNS,  XULWHMYecTBO, cumMbrnos wn ero  popmbl.
MapasnTtuam, Koonepaums, MYTyanmam, KOMMeHcanumam




(KBApTUPAHTCTBO, HaxnebHM4YecTBO). HeTpodunyeckume
B3aMmogencTems  (Tonudeckue, dopudeckue, dabpuyeckume).
3HayeHne BuoTU4ecknx B3aUMOAENCTBMM ANS CyLlecTBOBaHUS
opraHu3aMoB B cpege obutaHusa. [MpuHUMN  KOHKYPEHTHOrO
NCKIMIOYEHNS

7.3

7.4

OKonornyeckne xapaktepuctukn nonynsauuu. llonynaums  kak
Obuvonormyeckaa cuctema. Ponb HeogHOpPOAHOCTM  cpeabl,
dm3ndecknx GapbepoB n ocobeHHocTen OwuonorMm BUAOOB B
dopMMpOBaHNN  MPOCTPAHCTBEHHOW  CTPYKTYPbl  NOMYNSALUUNA.
OcCHOBHble MoKasaTenu nonynsaAuun: YUCNEHHOCTb, MNOTHOCTD,
BO3pacTHasa 1 nonioBasi CTPyKTypa, poXXgaemMocCTb, MPUPOCT, TeMN
pocTa, CMEPTHOCTb, MUrpaums.

JKonornyeckaa CTpyktypa nonynsaumn. OueHka YUMCNEeHHOCTH
nonynauun.  OuHamumka nonynsaumm  wn €€  perynsuums.
Bunotnyecknn noTeHuunan nonynsuunm. MopenupoBaHue
ANHaMukn nonynsaunn. Kpmeble pocta YMCNEHHOCTU NONYNAUUN.
KpuBble BbbkMBaHUSA. Perynaumnsa YMcneHHoCcTn nonynsauum: ponb
aKkTopoB, 3aBUCALUMX WU He 3aBUCAWMX OT MNSIOTHOCTMW.
JKonornyeckune ctpaTternm Buaos (r- u K-ctpaterum).

NoHatne o6 3skonornyeckonm Huwe Buaga. MecToobutaHue.
MHoromepHasi Moaesb 3Konorndeckon Huwmn k.. XatuymHcoHa.
Pasmepbl 9KOS10rM4yecKon HULLW. MoTeHunanbHas n
peanu3oBaHHas HULLIK.

Bug kak cuctema nonynaumin. Apeanbl BuaoB. Buabl n ux
XU3HEHHble cTpaTernn. 3aKOHOMEPHOCTM NOBEAEHUNSA N MUTPaLMiA
XMBOTHbIX. Bronornyeckne nHBasnm YyxepoaHbix BUOOB

CoobuiectBa opraHuamoB. buoueHo3 n ero cTpyktypa. CBs3u
Mexay opraHmamamu B GMOLEHO3e. DKocucTeMa Kak OTKpbITas
cuctema (A.x. TeHcnun). dyHKUMOHanNbHbIE 6510KM OpraHM3mMoB B
aKocucTeMe: NPOAYLEHTHI, KOHCYMEHTHbI, peayueHThl.
Tpoduyeckne  ypoBHU.  Tpodpudeckne uenn n - ceTwu.
AbunoTtundeckne 6rokM akocucTeM. NoYBbl N UMbl B 9KOCUCTEMAX.
KpyroBopoT BELLECTB 1 NOTOK 3HEPTUN B IKOCUCTEME.

OcHoBHbIE MOKasaTenn aKkocuctembl. buomacca u npogykums.
JKonornyeckne nupamuabl Ynucen, GuoMmacchbl U IHEPTUN.
HanpaBneHHble 3aKOHOMEpPHbIE CMEHbl COOBLLECTB — CYKLIECCUN.
[MepBUYHbIE M BTOPUYHbLIE  CYKLECCMM W UX  MPUYUHBI.
AHTpOnoreHHble BO3OENCTBUA Ha cykueccun. KnmmakcHoe
coobuectBo. bruopasHoobpasme 1 NonHOTa KPyroBopoTa BELLECTB
— OCHOBAa YCTOMYMBOCTU COOBLLECTB.

MpupoaHble  3KOCUCTEMbI.  AHTPOMOrEeHHblIE  3KOCUCTEMBbI.
Arpoakocucrtema. ArpoueHos. Pasnuuus Mexay
AHTPOMNOreHHbIMN U NPUPOLHLIMU 3KOCUCTEMaMMN.
Ypboakocuctembl. OCHOBHble KOMMOHEHTbI  ypboakocuctem.
lopoackaa dnopa wn @dayHa. CuHaHTponu3aums ropoacKon
doayHbl. Buonorunyeckoe M XO3SANCTBEHHOE  3HayeHue




arpoakocucTem n ypboakocucTem. 3aKOHOMEpPHOCTH
dOpMMPOBaAHNA OCHOBHbIX B3aUMOOEWCTBUA OpPraHM3MoB B
aKocucTemax.

[MepeHoC aHeprnmn n BeLLECTB MEXAY CMEXHbIMU 3KOCUCTEMAMM.
YCTONYNBOCTb OPraHM3mMoB, Nonynaunum N 3KOCUCTEM B YCIOBUAX
€CTeCTBEHHbIX U aHTPOMNOreHHbIX BO34ENCTBUM

7.5

Buocthepa - obOwennaHetapHas obonoyka 3emnu, roe
cyuiectsyeT unM  cyuwlectBoBana Ku3Hb. YyeHne B.U.
BepHaockoro o 6uocdepe. Obnactn Guocepbl n eé cocrtas.
XKunBoe BelLecTBo 6uoctepbl 1 ero OyHKUNN.

3akoHOMepHOCTU cyulecTBoBaHUs Ouocdepbl. OcobeHHoCTH
Ounoccepbl kak rnobanbHOM  SKocucTeEMbl.  duHamumyeckoe
paBHoBecne B  6Buoccepe. KpyroBopoTbl  BewectB U
buoreoxummyeckue Uuknbl (yrrnepoga, asota). PuTMu4HOCTb
sABreHnn B buocdepe.

3oHanbHOCTb Brnocdepsbl. NoHaTMe o Guome. OCHOBHbIE BMOMBI
CYLUW: TyHOpa, XBOVIHbIE neca, CMeLlaHHble n
LUMPOKONUCTBEHHbIE ~ feca, CTenW, CaBaHHbl,  MYCTbIHMU,
Tponuyeckue neca, BbICOKOropbda. KnumaT, pacTUTenbHbii U
XMBOTHbIA MNP BUOMOB CyLLN.

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

7.6

OKonorn4eckne Kpmsncbl N nx npuydnHel. Bosgencrene yenoseka
Ha 6uocdepy. 3arpsisHeHue Bo3gywHon cpegbl. OxpaHa
Bo3ayxa. 3arpsasHeHMe BoagHon cpedbl. OxpaHa BOAHbIX
pecypcoB. PaspyweHne nouysbl. OxpaHa MOYBEHHbLIX PECYpCOB.
M3meHeHne knumara.

AHTpONoreHHoe BO34ENCTBME HA pPaCTUTENbHBLIN N XUBOTHbLIN
mMup. OxpaHa pacTUTENbHOIO WU XMBOTHOrO Mupa. OCHOBHbIE
NpuvHUMNbl  OXpaHbl  npupodbl. KpacHble  kHurn.  Ocobo
oxpaHsiemble npupogHble Tepputopumn (OOIMMT). BoTaHuueckne
cabl 1 300510rM4YecKne napku.

OCHOBHbIE MPUHUMMbI YCTONYMBOrO pPasBUTUS YenoBeyecTBa U
npupoabl. PaunoHanbHOe nNpuMpoaonofb30BaHME W COXpaHEeHue
Buonormyeckoro pasHoobpasus 3emnu
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