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MpunoxeHune

K OCHOBHOW 0B6pasoBaTesibHON
nporpamme cpegHero obuiero
obpasoBaHus

MAQY «HwmxHeapemasiHckass COLL»,
YyTBEPXOEHHOWN NPpUKa3om

oT «29» asrycta 2025 r. Ne 180-o0p

PABOYAA MNPOrPAMMA
y4yebHoro npeameTta «buonorusa»
(yrmybneHHbIN ypOBeHb)
ansa obyyvarowmxesa 10-11 knaccos



NOACHUTEJIbHASA 3AMUCKA

[Mporpamma no yyebHomy npeamety "buonorna” (onanee - Guonorus) Ha
YpOBHe cpefHero obuiero obpasoBaHus paspabotaHa Ha ocHoBe dPefeparnbHOro
3akoHa oOT 29.12.2012 Ne 273-®3 «0O6 ob6pasoBaHnn B Poccuickon
depepaunny, Proc COO, KoHuenumu npenogasaHusa y4vebHoOro npegmeta
«bnonorna» 1 OCHOBHbIX MNOMOXeHUNn deaepansHon paboyen nporpammel
BOCMNUTAHWS.

YyebHbin npegmet «buonorusay yrnybnéHHoro ypoBHst mdydenus (10-11
Knaccbl) SaBnsieTCs  OOHMM U3 KOMMOHEHTOB  «EcTecTBeHHO-Hay4HbIX
npegmeToB». CornacHo nonoxeHusam SroC COO npodunbHble Yy4ebHble
npegMeTbl, u3yyYaemble Ha YriyoGrnéHHOM YpOBHE, SABMAKTCA Cnocobom
anddepeHunaumm obydeHuss Ha ypoBHe cpegHero obuiero obpasoBaHus u
npu3BaHbl 0becneynTb NPeemMCTBEHHOCTb MeXAYy OCHOBHbIM OOLMM, CpeaHUM
obwmm, cpegHuMM npodeccuoHanbHbiM M BbiCWMM obpasoBaHnemM. B To xe
BpEMS KaXabl U3 3TUX Yy4ebBHbIX NpeameToB OOMKEH ObiTb OPMEHTMPOBAH Ha
NpUOpUTETHOE pelleHne obpasoBaTesfibHbIX, BOCNUTATENbHbIX U pa3BuBaloLLnX
3afad, CBsi3aHHbIX C nNpodopueHTaumen obyyaroLmxcs U CTUMYNIMPOBaHUEM
NHTEpeca K KOHKPETHOW ob6riacTu Hay4yHOro 3HaHusl, CBA3aHHOro ¢ Guonoruen,
MEeANLMHON, 9KONOrMemn, NCUXonornen, CNopToM NN BOEHHbIM LEFOM.

Mporpamma no ydyebHomy npeamety "Buonorna" gaét npencraBneHve o
Luenu n 3agadax msydeHus yyebHoro npeameta «buonornay» Ha yrnyOnéHHom
ypoBHe, onpenensaet obszartenoHoe (MHBaApMaHTHOE) NpegMeTHOe coaepKaHue,
ero CTpPyKTypupoBaHuWe Mo pasgenam u Temam, pacnpefeneHve no Kraccam,
pekoMeHayeT nocrnefoBaTeflbHOCTb M3yYeHUst y4ebHOro maTtepuana ¢ y4éTom
MEXNPeAMETHbIX U BHYTPUNPEAMETHbLIX CBA3eKn, Nornkm yvyebHoro npouecca,
BO3pacTHbIX o0ocobeHHocTen obydawwwmxca. B nporpamme no 6Guonornu
peanu3oBaH MPUHLUUN MPEEMCTBEHHOCTU C MU3yvyeHnem 6uonormm Ha ypoBHE
OCHOBHOro obuwero obpasoBaHud, 6narogaps 4Yemy npocMaTpuMBaeTCs
HanpaBfeHHOCTb Ha nocreaywulee pasBuTMe OUOMOrMYEecKUx  3HaHWUMN,
OPUEHTUPOBAHHLIX Ha POPMUPOBAHME E€CTECTBEHHO-HAy4YHOr0 MUPOBO33pEeHUs,
9KOMOrMYEeCKOro MbILIIEHUS, NpeacTaBneHun O 300poBOM obpase XM3HW, Ha
BOCNUTaHMe OepeXHOro OTHOLIEHWSA K OKpyXarlwen npupogHonm cpepe. B
nporpamme no Guonornm Takke nokasaHbl BO3MOXHOCTU yy4ebHoro npegmeta
«buonorua» B peanusauum TpeboBaHun Sroc COO K nnaHMpyembIM
NINYHOCTHbIM, MeTanpeaMeTHbIM U NpeaMeTHbIM pedynbTatam obydeHnsa u B
opMMpPOBaAHMM  OCHOBHbIX BWOOB Y4eOHO-NO3HaBaTENbHON LEesATEeNbHOCTU
oby4valoumxcss N0 OCBOEHUID coaepxaHusa OBuonormyeckoro obpasoBaHUs Ha
ypoBHe cpeaHero obuero obpasoBaHus.

YyebHbln npeameT «buonorna» Ha ypoBHe cpegHero obuiero obpasoBaHus
3aBepluaet Ouonorudeckoe obpasoBaHMe B LIKONE W  OPUEHTUPOBAH Ha
paclwmpeHue n yrnybneHune sHaHui obyyaloLmMxcs O XMBOW Npupoae, OCHOBaX
MOMEKYNAPHON U KNeToyHon 6uonoruun, ambpuonorum n 6Guonorum passuTus,
reHeTUKn, cenekumm, GUoTEXHONOrMM, 3BONOLMOHHOIO YHEHUS 1 AKONOTUMN.

N3yuyeHne yyebHoro npegmeta «buonorusa» Ha yrnybneHHOM YpOBHe
OPVEHTMPOBAHO Ha MNOALMOTOBKY OBy4valmuxca K nocnegyowemMy nosyvyeHuto
Guonornyeckoro obpasoBaHMA B By3ax WM OpraHusauusix CpeaHero
npodeccmoHanbHoro obpasoBaHus. OCHOBY €ero coaepXaHusi cocTaBnsieT



cuctema GMOMOrNMYEeCKUX 3HaHWUNA, MOMYYEHHbIX MPU M3yvyeHuu oBy4aromMmMuUcs
COOTBETCTBYIOLLNX CUCTEMATMYECKUX pa3adenoB BMonorum Ha ypoBHe OCHOBHOIO
obuiero obpasosaHusa, B 10-11 knaccax 3Tu 3HaHUS NofnyvatoT pasButue. Tak,
paclwmpeHbl 1 yriybneHbl Guonornyeckne 3HaHUS O PAaCTEHUSIX, >KUBOTHBbIX,
rpnbax, GakTepusix, opraHuMaMe 4enoBeka, OOLMX 3aKOHOMEPHOCTSX >KU3HMU,
OOMOMHUTENBHO  BKMOYEHbl  Buonorndeckne cBedeHuUst  MPUKNagHoOro U
MOWCKOBOrO XapakTepa, KOTOpble MOXHO MCMONb30BaTb KakK OPUEHTMPbl A5
nocrnegywowero Bblbopa npodeccun. Bo3amoxHa  Takke — MHTerpauums
BMONOrMyecknx 3HaHuMM C COOTBETCTBYIOLMMM  3HAHUAMM, MNOSNYYEHHbIMU
obyvarowmmucs npu nu3yvyeHum ousmkn, Xmmmm, reorpadoum 1 maTemMaTmku.

CTpykTypa nporpammbl no yyebHomy npeamety "buonornsa" oTpaxaet
CUCTEMHO-YPOBHEBbIN U 3BOSIOLMOHHBLIM NMOAXOAbl K W3y4eHuto Buonorun.
CornacHo 1M, M3y4yalTCA CBOWCTBA M 3aKOHOMEPHOCTW, XapaKTepHble Ons
XMBbIX CUCTEM Pa3HOro YPOBHA OpraHvM3auunn, 3BOSOLMN OpraHNM4YecKoro mupa
Ha 3emne, coxpaHeHus Ouonormyeckoro pasHoobpasus nnaHetbl. Tak, B 10
Knacce M3y4yalOTCHd  OCHOBbl  MOJSIEKYNSIPHOM U KMeToYHon  Buonoruum,
ambpuonornm n BMonorun pasBUTUS, FrEHETUKU U cenekumu, buoTexHonormm m
CMHTETMYECKOM OuMonormn, akTyanuampyrTcs 3HaHus  obyvarwmxcsa no
BboTaHuke, 3oonornun, aHatomumn, uamonorum yenoseka. B 11 knacce nsyyatorcs
9BOSIOLUNOHHOE YYeHMe, OCHOBbI SKOMOMn 1 y4eHne o bruocdepe.

YyebHbin npeametr  «buonorma» npusBaH obecneuntb  OCBOEHME
obyvarowmmmncs 6Uonormyeckmx Teopum U 3aKOHOB, AEN, NPUHLMMNOB U NpaBun,
nexatiux B OCHOBE COBPEMEHHOWN eCTeCTBEHHO-Hay4YHOM KapTUHbI MUpa, 3HaHUN
O CTpPOEHuU, MHOroobpasmm n OCOBEHHOCTAX KIEeTKW, OpraHu3ma, nonynsumu,
B1oLeHO3a, 3KOCUCTEMbI, O BbIAAOLMNXCA HAYYHbIX JOCTUXKEHUAX, COBPEMEHHbIX
nccnenoBaHusaX B 6Monornm, NpuknagHbiX acnektax 6uonornyeckmx saHaHnn. [0ns
pasBuUTUS U MoAdepXaHus uHTepeca obyvawwmxca K 6uonorum Hapsgy co
3HauuTenbHblM  OBBHLEMOM  TEOpPEeTMYEeCKOro maTepumana B cogepXaHuu
nporpaMmmbl Mo Guonorum NpeaycMoTpeHO 3HaKOMCTBO C UICTOPUEN CTaHOBIEHUSA
N pasBuUTUS TOW WM MHOW obrnactu Guonornn, BKNAAOM OTEYECTBEHHbIX M
3apybexHbIX YYEHbIX B pelleHne BaXKHeMWmx Bnonormyecknx m aKorormyeckmx
npobnem.

Llenb n3yyeHus yyebHoro npegmeta «buonormua» Ha yrny6néHHoOM ypoBHe
— oBrageHne o6y4YalWUMUCA 3HAHUSMW O CTPYKTYPHO-PYHKLMOHANBHOM
OpraHu3auMmM XuMBbIX CUCTEM pasHOro paHra u npuobpeTeHne yMeHuin
Mcnonb3oBaTb 3TU 3HaAHMS B  (POPMUPOBAHUM WMHTEpeca K onpeaeriéHHoOn
obnactn npodeccroHanbHON AeATEeNbHOCTU, CBA3aHHOWM C Ouonorven, unu K
BbI6OpY y4ebHOro 3aBegeHns ans NpoaorkeHnst buonornyeckoro obpasoBaHus.

[octwkeHne uenu wmsydeHma yyebHoro npeameTta «buonorna» Ha
yrny6néHHom ypoBHe obecneymBaeTcs pelleHmMemM cnegyrowmx 3agay:

OCBOEHME 0ByvarLMMUCA CUCTEMBI BMONOrMYEeCKNX 3HaHUN: 06 OCHOBHbIX
Bronornyeckmx Teopmax, KOHUEeNuusax, rmnotesax, 3akoHax, 3akOHOMEPHOCTAX U
npasusiax, CoCTaBnNAOLWMX COBPEMEHHYIHO €CTECTBEHHO-HAYYHYIO KapTUHY MUpa;
O CTPOEHUM, MHOroobpasmm n oCOBEHHOCTAX BMOMNOrMyYecknx cuctem (Knetka,
opraHuam, nonynauus, Bua, 6uoreoueHos, 6uocdepa); O BblOalOLKUXCH
OTKPbITUSX N COBPEMEHHbIX UCCnefoBaHUAX B buonoruu;



O3HaKoMIeHne obyyalowmxcsa C MeToA4amMu MO3HaHMS XUBOW MNpUpPOabI:
nccrnegoBaTenbCKMMM  MeTogaMm  OMoNorMyecknx Hayk (MONEKYNnsipHOM W
KnetouyHon 6Guonorun, asmbpuonorum wun OMoNorMnM pasBUTUS, TEHETUKM W
cenekumn, OMOTEXHOMOMMM W CUHTETUYECKOM Ouonormm, naneoHTonormu,
aKomormm);  MeTogamum  CaMOCTOATENIbHOMO  npoBefeHust  BUonornyeckmx
uccnegosaHun B nabopatopum n B npupoge (HabnwogeHue, u3MepeHue,
9KCNEPUMEHT, MOAENMPOBaHME);

oBnageHne obyvyalWUMUCA YMEHUSMW: CaMOCTOATENbHO HaXOAWUTb,
aHanM3npoBaTb M MCNOSb30BaTb OMONOrMYeCcKyro MHMopMaUKIo; NONb30BaTbLCS
Buonormyeckon TEPMUHOSIOMEN N CMMBOJSIMKOW; yCTaHaBfMBaTb CBSA3b MeXAy
passutMem OGuonorMnm un coumanbHO-3KOHOMUYECKUMM WU IKOSNOTUYECKUMM
npobremammn 4yenoBeyecTBa; OLEHMBATb MOCNEACTBUS CBOEN AEATENbHOCTU Mo
OTHOLLEHUIO K OKpY>XaloLen npupoaHon cpege, COBCTBEHHOMY 340POBbLIO U
300POBbID  OKpyXarwlwmux nwogen; obocHoBbiBaTb W cobnogatb  Mepbl
nNpomnakTnkm MHPEKUNOHHBIX 3abonesaHnin, npaBsuna NoBeAEHUA B NPpMpPoae U
obecneyeHuns ©es3onacHocTun cobcTBEHHOM XN3HeOeATenbHOCTH B
ypesBblYaMHbIX  CUTyauusix  MNPUMPOOHOrO0 W TEXHOrEHHOro  Xapakrepa;
XapaKTepn3oBaTb COBPEMEHHbIE Hay4Hble OTKPbITUSA B obnactu 6uonoruu;

pasBuTME y 00y4aloLLMXCS MHTENNEKTYyanbHbIX 1 TBOPYECKMX CNOCOBHOCTEN
B npoulecce 3HAaKOMCTBa C BblOALWMMUCA OTKPbITUAMUA U COBPEMEHHBLIMMU
nccnegoBaHusMM B Bmonorun, pewaembiMyM €0 npobnemamun, MeToaosnornen
BGuonormnyeckoro nccnenoBaHus, npoBeaeHns 9KCNepUMEHTanNbHbIX
nccneaoBaHun, peLweHuns Buonormnyeckmnx 3agaud, MOAENMpPoBaHNSA
Bronornyecknx o6 bLEKTOB 1 NPOLECCOB;

BOCNMUTaHME y 06yYaroLmMXCsa LLEHHOCTHOrO OTHOLLIEHUS K XXMBOW NpUpoae B
UenoM wun K OTAenbHbiM €€ obbektam wn  gaBreHuaMm; dopMupoBaHme
9KONOrMYeCcKom, reHeTUYECKON rpamMoTHOCTU, OOLEeNn KynbTypbl NOBEAEHUS B
npupoae; UHTerpaLmm eCTeCTBEHHO-Hay4YHbIX 3HAHWUN;

npnobpeTeHne obyvalLWMMUCA KOMMETEHTHOCTM B  pauUoOHarbHOM
npupoaononib3oBaHmMn (cobniogeHne npasusi NoOBeAEHUA B NPUPOLE, OXPaHbl
BMOOB, 9KocucteM, ©Owuocdepbl), COXpaHEeHUM COBCTBEHHOrO 340POBbS W
3[0POBbS OKpYXatoLmx nogen (cobnogeHna mep npounakTukmn 3abonesaHum,
obecneyveHne 6e30MaCHOCTU XU3HEOEATEeNbHOCTM B Ype3Bbl4aNHbIX CUTYyaLMsIX
NPUPOAHONO W TEXHOrEHHOro XapakTepa) Ha OCHOBE WCMONb30BaHUSA
BMONOrMYecKnx 3HaHNN N YMEHNIN B MOBCEOHEBHOW KU3HW;

co3gaHne  yCcnoBu  OfsS OCO3HaAHHOro  Bblbopa  oby4arowmmucs
NHAMBUAYaNbHOM obpasoBaTesibHOM TpaekTopun, cnocobcTByOLLEN
nocnegywowemy npodeccmoHanbHOMy CamMoonpeaeneHnto, B COOTBETCTBUMU C
NHOVBUAYaNbHbIMU UHTEpPEecaMn n NOTPEBHOCTAMUN pernoHa.

OO6Lee ymcno YacoB, OTBEAEHHbLIX HA U3y4YyeHne Brnonorumn Ha yrnyoneHHom
ypoBHe cpeaHero obuwero obpasoBaHus, coctaenset 204 vaca: B 10 knacce —
102 yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 4aca B Heaernt).

OT6op opraHnsauMoHHbLIX hopM, METOAOB N cpeacTB 0bydeHna Guonorum
OCYLLIECTBIISAETCA C YH4ETOM crneumndurKkn ero cogepXaHnsa n HanpasfeHHOCTU Ha
npogosmkeHne ©Ouonoruyeckoro obpasoBaHMsi B OpraHM3aumsax cpepHero
npodeccnoHanbLHoro 1 Bbiclwero obpasoBaHus.



Ob6s3atenbHbiM  ycrioBueM npu obyyeHun 6uonormum Ha yrny6néHHom
YPOBHE ABNAETCA npoBeaeHue nabopaTtopHbiX U npakTnyeckux pabot. Takke
yyactme  obyyalwlmxcsa B BbIMNOMHEHWM  MPOEKTHbIX M y4YebHo-
nccnegoBaTenbCckux paboT, TemaTuka KOTOpbIX Onpedensercs yuuTenem Ha
OCHOBE WMEKLLMXCSA MaTepuarbHO-TEXHUYECKMX PEeCypCoB U MECTHbIX
NPUPOOHbLIX YCNOBUMN.



COOEPXAHUE OBYYEHUA
10 KITACC

CopepxaHue nporpammbl, BblOeNEeHHOE KYypcu8OM, HE BXOOUT B NMPOBEPKY
rocygapctBeHHomn ntoroson atrectaumm (MA).

Tema 1. Buonorus Kak Hayka

CoBpemeHHas buonorms — KomnnekcHas Hayka. KpaTtkas uctopus passutuns
6uonormn.  bBuonornyeckne Haykm M M3ydaemble UMK  NPOBGIEMBbI.
dyHoameHTanbHble, MpUKNagHble M MOUCKOBbIE HayYHble WUCCreaoBaHus B
BGuonoruw.

3HaueHne Owuonormm B (OPMUPOBAHMM COBPEMEHHOM ECTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [lpodeccun, ceBsszaHHble ¢ Guonornen. 3HaveHue
Guonormm B nNpakTU4EeCKOW LeATEenbHOCTU 4enoBeka: MeauuuHe, CeSlbCKOM
X038NCTBE, NMPOMbILLSIEHHOCTWN, OXpaHe NPUpPoabI.

OdeMoHcTpauuu

MopTpeTbl: Apuctotenb, TeodpacT, K. JluHHen, XK. b. Nlamapk, Y. JapsuH,
Y. lapeen, I'. Mengens, B. N. BepHagckun, W. 1. Naenos, . . Me4yHunkos, H. .
Basunos, H. B. Tumodees-Pecosckun, [x. YoTcoH, ®. Kpuk, [1. K. benses.

Tabnuubl 1 cxembl: «CBsA3b Buonormn ¢ gpyrmmm Haykammny», «Cucrema
BMONOrnMYecKmnx HayK».

Tema 2. )KuBble cucteMbl U UX U3yYeHne

KnBble cuctembl kak npeameTr wudydeHums Ouonornn. CBOWCTBA KUBbIX
CUCTEM: €OUWHCTBO XUMMWYECKOrO COCTaBa, [OUCKPETHOCTb W LENOCTHOCTb,
CNOXHOCTb W YMNOPAO0YEHHOCTb CTPYKTYpPbl, OTKPbITOCTb, CaMoopraHusauus,
camMoBOCMNpou3BeaeHne, pasapaxMmMocTb, U3MEHYNBOCTb, POCT U pa3BuUTHE.

YpPOBHU OpraHu3auum >KMBbIX CUCTEM: MOJEKYNAPHbIA, KNEeTOYHbIN,
TKaHEBbLIN, OpraHn3MeHHbIN, nonynaunoHHO-BUAOBON, 9KOCUCTEMHbIN
(bnoreoueHoTu4ecknin), BuocdepHbln. [lpouecchl, MPOUCXOOSLME B KUBbIX
cuctemax. OCHOBHblE MpuU3HaKM XuBoro. Xu3Hb Kak ¢hopma cCyLeCcTBOBaHUS
Matepun. Haykm, unsyyarowme KuBble CUCTEMbI Ha pasHbiX YPOBHSX
opraHunsaummu.

N3ydeHune xuBbix cuctem. Metogbl 6uonorndeckon Haykn. HabnwogeHwue,
N3MEpPEHNE, IKCMEPUMEHT, cucTtemMatmsauusi, MeTaaHanus. [loHsaTne o
3aBMCMMON W He3aBUCUMMOW nepeMeHHoW. [lnaHnpoBaHue 9KCnepuMeHTa.
[MocTaHoBKa M npoBepka rmnotes. Hynesas runotesa. NoHATUE BbLIOGOPKM U eé
AOCTOBEPHOCTb. Pasbpoc B 6Guonorndeckmx gaHHbiX. OueHKa OOCTOBEPHOCTU
NONy4YeHHbIX pe3ynbTatoB. [MPUYMHBI UCKaXKEHUS1 pPe3ynbTaToOB 3KCMEPUMEHTA.
[MoHATME CTaTUCTMYECKOro TecTa.

demMoHcTpauuu

Tabnuubl 1 cxembl: «OCHOBHble NPU3HAKM >KU3HUY», «Brnonornyeckune
cuctembly, «CBOWCTBA XMBOW MaTepumy», «YPOBHM OpraHusaumm XnBOW
npupodbl», «CTpoeHue XMBOTHOM KIETKM», «TKaHW XUBOTHbIX», «CuUCTeMbl
OpraHoB 4erioBeYeckoro opraHuamay, «bumoreoueHos», «buoctepar», «MeTtoabl
N3yYeHNS XXUBOW NpUpoabI».

O6opynoBaHue: nabopatopHoe obopygoBaHne  Ans  NpoOBedeHUs
Habn4EHNN, U3MEPEHUIA, AKCMEPUMEHTOB.



MNMpakTuyeckana pabota «Mcnonb3oBaHne pasnUYHbiX METOAOB NpU
N3YYEHUN KUBbIX CUCTEMD.

Tema 3. Buonorus kneTku

Knetka — CTpyKTYpHO-(pyHKUMOHaNbHas eauHuua xueoro. Kcrtopus
OTKpbITUS KNneTkn. PaboTel P. Nyka, A. JleBeHryka. KnetouHas teopus (T. LLUBaHH,
M. LWnengeH, P. Bupxo). OCHOBHblE MONOXEHUA COBPEMEHHOW KIIETOYHOM
Teopun.

MeToobl  MOMEKYNAPHOAW M KNETOYHOM  Buonormn:  MUKPOCKOMMS,
XpomaTtorpadus, anekrpodopes, METOA MEYEHbLIX aTOMOB, AnddepeHumansHoe
LEeHTpUdyrmpoBaHme, KynbTUBUPOBAHUE KNeToK. M3ydyeHue bUKCUpO8aHHbIX
Kriemok. QneKTpoHHast MuKpockonus. KoHgokaribHas MUKpockonusi. BumarnbHoe
(MpUXKU3HEeHHoe) Uu3y4yeHue KITIemok.

OdeMoHcTpauuu

MoptpeTnl: P. T'yk, A. JleBeHnryk, T. LWWBaHH, M. LUnengeH, P. Bupxos, K. M.
Bap.

Tabnuubl n cxembl: «CBETOBOM MUKPOCKOMY», «ONEKTPOHHbBIA MUKPOCKOMY,
«WcTopna pa3Butrua MeToaoB MUKPOCKOMNNY.

O6opynoBaHuMe: CBETOBOWM MWKPOCKONM, MUKporpenapaTbl pacTUTESbHbIX,
XMBOTHBbIX 1 BakTepuanbHbIX KIETOK.

NMpakTnyeckaa paborta «/3ydyeHMe MeTOOOB KMAETOYHOW GBuonoruu
(xpomaTtorpadus, anektpodopes, auddepeHumansHoe LeHTpUgyrmposaHue,
MLP)».

Tema 4. Xumnyeckasa opraHmsaumsa KneTku

XUMUYECKNN cocTaB KINeTkn. Makpo-, MUKPO- U YNbTPaMUKPOSNEMEHTHI.
Booa n e€ ponb Kak pacTBopuTens, peareHTa, yyactme B CTPYKTYpUpOBaHUU
KneTkun, Tennoperynaumum. MmnHepaneHble BewecTBa KneTku, ux éuonornyeckas
posib. Ponb KATMOHOB M @HNOHOB B KIETKE.

OpraHudeckne BelwlectBa KrneTku. buonormyeckne nonumepbl. benku.
AMUHOKMCIOTHBIN cocTaB b6enkoB. CTpyKkTypbl 6erkoBon monekynbl. [epBuyHas
CTpyKTypa ©Oenka, nentugHas cBA3b. BTopuyHas, TpeTuyHasi, yYeTBepTU4Has
CTpyKkTypbl. [eHaTypauus. CaounctBa ©O0enkoB. Knaccudukaums 6enkos.
Buonornyeckune dyHkunm 6enkos. [IpUOHSbI.

Yrnesogpbl. MoHocaxapuipbl, ancaxapvipl, onurocaxapuipl n
nonucaxapuabl. OOGWMMN nNnNaH CTPOEHUA U  PU3MKO-XMMWUYECKME CBOWMCTBA
yrnesogoB. buonornyeckme yHKLMN yrneBoaos.

Jivnnapbl. MfmapodunbHO-rnapodobHble CBOMCTBA. Knaccudpmkaumsa
nunuaos. Tpurnuuepuabl, docdonunuabl, BOCKW, cTepouibl. bnonorunyeckune
dyHkunn nunungos. O6wme cBomcTtBa GUonorndeckmx MemopaH — TeKyyecTb,
CMOCOBOHOCTb K CamMO3aMbIKaHWUIO, MOMYNPOHNLAEMOCTb.

HykneuHoBble kucnotbl. OHK n PHK. CTpoeHue HyKNeMHOBbIX KUCMOT.
Hykneotngel. MNpuHuun komnnemeHTapHocTu. [paBuno Yapradgpdga. CtpykTtypa
AOHK — aBonHasa cnupanb. MecTtoHaxoxaeHne n buonormyeckne gyHkuum OHK.
Bugbl PHK. ®yHkumn PHK B kneTke.

CtpoeHue wmornekynbl AT®. Makpoapruyeckne csasnm B Morekyrne ATO.
Buonornyeckne yHkuum AT®. BoccTtaHOBNEHHbIE NEPEHOCUUKN, UX (PYHKLMN B
knetke. [lpyaue Hykneosuompugocgpambl (HT®). CekBeHunpoBaHue [OHK.
Memodbl 2eHOMUKU, MpaHCKpUnmMoMUKU, MPomeoMUKU.



CTpykTypHas buonorusa: buoxnmmyeckne n uodusndeckme nccnegoBaHus
coctTaBa W MNPOCTPaHCTBEHHOW CTPYKTypbl OGuomonekyn. ModenuposaHue
cmpyKkmypbl U QyHKuut buomonekyn u ux komrnekcos. KomrbromepHbit Ou3alH
U op2aHu4yecKul cuHme3 buoMoreKys U Ux HerpupoOHbIX aHarno208.

JemMoHcTpauumn

MopTtpeTbl: J1. Monuur, k. YoTtcoH, ®. Kpuk, M. Yunkuuc, P. ®paHknuH, O.
CaHrep, C. lNpysunHep.

Anarpammbl:  «PacnpegeneHne XuUMMYECKUX SNEMEHTOB B HEXWBOW
npupoge», «PacnpegeneHme XuMmn4Yecknx arieMeHTOB B XXMBOW Npupoae».

Tabnuubl n cxembl: «llepunogmyeckas Tabnuua XMMUYECKUX SNEMEHTOBY,
«CTpoeHune mornekysbl Bogbl», «BelecTtBa B cocTaBe opraHn3amoB», «CTpoeHue
Monekynbl 6enka», «CTpykTypbl 6enkoBon Monekynbl», «CTpoeHne MOMeKys
yrnesogoB», «CTpoeHne Monekyn nunugosy», «HYKNEeWHOBblE KUCMNOTbI»,
«CTpoeHune monekynbl ATO».

O6opynoBaHue: xumuyeckas nocyga n obopygosaHue.

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

NabopatopHasa pabota «WccrnegoBaHMe  HYKIEMHOBLIX  KUCIIOT,
BblAEMNEHHbIX U3 KIETOK Pa3finyHbIX OPraHM3MOBY.

Tema 5. CTpoeHune n pyHKLUN KNeTKn

Tunbl  KNeTok: aykapuoTudeckas W npokapuoTudeckad. CTpyKTypHO-
PyHKUMOHaNbHbIE 06Pa30BaHNSA KNETKMN.

CtpoeHne npokapuoTudeckon knetku. KnetouHasa cteHka Oaktepun wn
apxen.  OcoOBeHHOCTU  CTPOEHMS retTepotpodHOM 1M aBTOTPOPHOM
NPOKapMOTMYECKMX KNeTok. MecTo u ponb npokapunoT B GuoueHo3sax.

CTtpoeHne n PYHKLMOHMPOBaHME 3ayKapnoTn4eckom KNeTKw.
NMnasmaTtudeckad MembOpaHa (nnasmanemma). CTpykTypa nnasmaTuyeckon
MeMbpaHbl. TpaHCNOpT BELLECTB Yepe3 nnasmaTnieckyro MemOpaHy: NacCUBHbIN
(Andbdysna, obneryéHHaa auddysuns), akTUBHbBIA (MEPBUYHBIA N BTOPUYHBLIN
aKTUBHbIN TpaHcnopT). [lonynpoHnuyaemocTb MeMbpaHbl. Pabota HaTpui-
KanneBoro Hacoca. QHAOUUTO3: NMUHOUMTO3, dparoumTtos. Jk3oumTto3. KneTouHas
cTeHka. CTpyKkTypa 1 OyHKUUN KNETOYHOW CTEHKN pacTeHun, rpnbos.

Lintonnasma. Liutosonb. Lintockenet. [iBmxeHne uutonnasmol. OpraHongbl
knetkn. OpgHoMemOpaHHble oOpraHouabl KMeTKW: 3JHAonnasmartndeckass ceTb
(BMNC), annapat onNbOXXW, NM30COMbI, UX CTPOEHNE U PYHKUUK. B3anmocBsasb
ogHOMeMOpaHHbIX opraHonaoB KrneTkn. CTpoeHue rpaHyfnsapHOro peTukynyma.
MexaHusm HanpaeneHus benkos 8 AINC. CuHTe3 pacTBopuMMbIX 6enkoB. CUHTE3
KNEeTOYHbIX MeMbpaH. [nagkmi  (arpaHynspHbIi)  3HAOMNMA3MaTUYECKUi
peTukynym. CekpeTtopHas pyHKuMs annapata [onbmkun. Modugbukayus 6erikos
8 annapame [onbdxu. Copmuposka benkoes e annapame [onboxu. TpaHcnopT
BELLLECTB B KreTke. Bakyonu pactutenbHbIX KreTok. KneTouHbin cok. Typrop.

[MonyaBTOHOMHbLIE ~ OpraHouMAabl  KMEeTKW:  MUTOXOHAPWUKW,  NnacTuabl.
[Npoucxox0eHue  MUMOXOHOpulU U nnacmuo. CumbuoczeHes  (K.C.
Mepexkoeckud, JI. Mapeaynuc). CTpoeHue N pyHKUMN MUTOXOHAPUX U nnactug.
[MepBUYHbIE, BTOPUYHbBIE U CMOXHbIE NNacTuabl POTOCUHTE3NPYHOLLMX 3YKApPUOT.
XnoponnacTbl, XpOMONACTbI, NENKONNACTbI BbICLLUNX PACTEHUN.



HemembpaHHble opraHomabl knetkn CTpoeHne n yHKUMN HemeMbpaHHbIX
opraHouaoB KNeTKw. Pubocomsl. [pomexxymoyHbie unameHmel.
MukpodunameHTbl. AKmMuHo8ble MukpoguriameHmsbl. MbllleyHble KNEeTKW.
AKMUHOB8bIE KOMMOHEHMbI HEMbIWEYHbIX KIiemoK. MnKpoTpyboukn. KneTouHbin
ueHTp. CTpoeHMe ©n [OBWXKEHME XIYTUKOB U pecHuYek. MukpoTpyboukm
umtonnasmbl. LleHTpuonb. besiku, accoyuuposaHHble ¢ MUKpogunameHmamu u
mukpompyboukamu. MomopHbie 6esiKu.

Anpo. O6onoyka sapa, XpoOMaTuH, kKapuonnasma, SAPbILWKA, UX CTPOEHME 1
dyHKUMKN. AgepHbld 6enkoBbii MaTpuKC. [1pOCTpaHCTBEHHOE pachnonoXeHne
XpOMOCOM B MHTepcasHOM agpe. SyxpomMamuH U 2emepoxpomMamuH. bernku
XpoOMaTUHa — TUCTOHbI. [JuHamuka s0epHolu 0607104KU 8 Mumo3e. 50epHbIU
mpaHcropm.

KneTtouHble BkntovYeHna. CpaBHUTENbHAA XapakTEPUCTUKA KNETOK 3yKapuoT
(pacTUTENBHOWN, XXUBOTHOWN, TPUBHOMN).

demoHcTpauum

MopTtpeTol: K.C. MepexkoBckui, J1. Maprynuc.

Tabnuubl M cxembl: «CTPOEHWE 3JyKapuoTUYECKOM KneTkny, «CTpoeHue
XMBOTHOM  KkneTkny», «CTpoeHne pactutenbHouM  Knetkn», «CTpoeHune
MUTOXOHAPUNY, «AQpo», « CTpOeHUe NPoKapnoTUHECKOM KNETKNY.

O6opynoBaHue: CBETOBOW MMWKPOCKOM, MUKporpenapaTtbl pacTUTEnNbHbIX,
XMBOTHbIX KNETOK, MUKponpenapaTbl 0akTepuasbHbIX KNeTok.

NabopatopHasa pabota «M/3ydeHne CTPOEHUA KMNETOK pPasfIMyHbIX
OpraHM3MoB».

MNMpakTnyeckasn paborta «/3yyeHne CBOMCTB KNETOYHOM MEMBpPaHbI».

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

NMpakTnyeckaa pabota  «/I3ydeHne  OBWXKEHMS  UMTOMNas3Mbl B
pPacTUTESbHbIX KNeTKax».

Tema 6. O6MeH BelecTB U NpeBpaLleHne 3HepPrumu B KrneTke

AccMunaumMa 1M guccumMunnaumna — aOBe CTOPOHbl MeTabonuama. Tunbl
obmeHa BeLLecTB: aBTOTPOMHLIM U reTepoTpPodHbIN. YyacTue kucrnopoga B
oBbMeHHbIX npoueccax. JHepreTudeckoe obecrneyeHue KMeTKU: npeBpalleHne
AT® B 06meHHbIX nNpoueccax. PepMeHTaTUBHbBIN XapakTep peakuumn KreTo4yHoro
meTabonuama. PepmMeHTbl, UX CTPOEHME, CBOMCTBA M MEXaHU3M [OENCTBUS.
KodpepmeHTbl. OTnnumnsa dpepMeHToOB OT HeopraHM4ecknx KatanmsaTopoB. benku-
akTuBaTopbl U 6enKN-MHIMbUTopbl. 3aBUCMMOCTb CKOPOCTU (hepMEHTaTUBHbIX
peakunn OT pasnuyHbliX akTopos.

[MepBUYHbLIA CUHTE3 OpraHMYeckux BewlecTB B KneTke. POTOCUHTES.
AHOKcu2€eHHbIU U OKCU2eHHbIU ¢homocuHmes y bakmepul. Ceemocobuparoujue
nuemeHmsl U MuaMeHmbl peakyuoHHo20 ueHmpa. Ponb xnoponnacTtoB B
npouecce oTtocnHTesa. CeeToBasi n TeMHoBas da3bl. ®omodsixaHue, Cs., Cs- U
CAM-munbi  ¢pomocuHme3sa. [lpooykTMBHOCTb  dpoTocMHTE3a.  BnusHwue
pasnnyHbIX PakToOpOB Ha CKOPOCTb (POTOCUHTE3A. 3Ha4YeHne boToCMHTE3A.

XeMOCUHTES. PasHoobpa3sue OpraHN3mMoOB-XEeMOCUHTETUKOB:
HUTpUmumnpytowme 6aktepuun, xenesobaktepun, cepobaktepun, BOLOPOAHbIE
BakTepun. 3Ha4YeHne XeMOCUHTE3a.



AHa3pobHble opraHuambl. Buabl 6poxeHus. MpoaykTbl GpoxeHuss U unx
MCnosib3oBaHMe 4YenoBekoM. AHa’3poOHble MWUKPOOPraHm3ambl Kak OBOBLEKTh
BuoTexHonoruu n Bo3byantenu 6onesHen.

A3po6HbIe OpraHn3mbl. OTanbl 3HepreTn4ecKoro obmeHa.
MoarotoBuTenbHbIN 3Tan. MMKONN3 — 6ECKUCNOPOAHOE pacLUensieHne rMoKO3bl.

Buonornyeckoe okucreHue, unn KneToyHoe AbixaHne. Ponb mutoxoHapumn
B  npoueccax ©Owuonormyeckoro  okucneHus.  Llyknnyeckme  peakuumw.
OxkucnutenbHoe docdopunupoBaHne. JIHepausi MembpaHHO20 epadueHma
npomoHos8. CuHmes AT®: paboma rnpomoHHoU AT®-cuHmasel. lNpenmyuwiecTea
aspobHoro nytm obmeHa BelecTB neped aHadpobHbIM. 3P EPEKTUBHOCTL
SHepreTn4eckoro obmeHa.

JemMoHcTpauumn

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

Tabnuubl 1 cxeMbl: «POTOCUHTESY, « DHEPreTUYEeCKNin obMeH», «brnocnHTes
b6enka», «CTpoeHne oepMeHTa», « XeMOCUHTESY.

O6opynoBaHuMe: CBETOBOM MUKPOCKOMN, 06opyaoBaHMe Ansi NPUroToBrEHNSA
MOCTOSIHHbIX M BPEMEHHbIX MUKPOMNpenapaToB.

NNaGopatopHaa pabota «M3yyeHMe KaTanUTUYECKON  aKTUBHOCTU
depMeHTOB (Ha NpuMepe amunasbl UNK KaTanasbl)».

NabopatopHaa pabota «M3yyeHne epmMeHTaTUBHOIO pacLliensieHuns
nepokcnga BogopoAa B paCTUTESNbHbBIX U XKMBOTHbIX KIETKaX».

NabopatopHasa pab6ora «CpaBHeHMe npoueccoB (OTOCMHTE3A MU
XEMOCUHTE3ay.

NabopaTtopHas paboTta «CpaBHeEHME NPOLLECCOB BPOXEHUS N ObIXaHUAY.

Tema 7. HacnepactBeHHas uHopmaumsa U peanm3auua eé B KIneTkKe

Peakunn matpuyHoro cuHtesa. MNpuMHUMN KOMNNEMEHTAPHOCTU B peakunax
MaTpU4YHOro  CUHTE3a. Peannsauus HacnegCTBEHHOM NHOopMaLUN.
[[eHeTn4yeckM KoL, ero cBomcTBa. TpaHckpunuma — maTpudHbin cnHTe3d PHK.
MpMHUMABI  TPAHCKPUNUMK:  KOMMIIEMEHTAPHOCTb,  aHTMNapannenbHOCTb,
acummeTpuyHocTb. Co3pesaHue mampuyHbix PHK 6 aykapuomu4eckol Kremke.
Hekodupyrowue PHK.

TpaHcnaumMs n e€ atanbl. Yyactue TpaHcrnopTHeix PHK B 6GuocuHTese
6enka. Ycnosus brnocuHtesa 6enka. KoguposaHme aMnMHoOKUCNoT. Ponb pubocom
B BuocnHTese benka.

CoepemeHHbIe rpedcmassieHuUsi 0 cmpoeHuu eeHos. OpraHnsaums reHoma
y MPOKapuoT M 3yKapuoT. Perynaumsa akTMBHOCTU reHOB Yy NpokapuoT. 'mnoTesa
onepoHa (®. XKakob, XK. MaHo). MonekynsipHblie MexaHU3Mbl 3KCIPeCccUU 2eHO8
y aykapuom. Ponb xpomamuHa 6 peeynayuu pabomsl e2eHos. Perynaums
0BbMeHHbIX npoLeccoB B KrneTke. KneToyHbIn romeocTtas.

Bupycbl — HekneToyHble OpMbl XU3HKM U obnuratHble napasuThbl.
CTpoeHne npocTbiX W CNOXHbIX BUPYCOB, PETPOBUPYCOB, OakTepunodaros.
XKusHeHHbil  yukn [HK-codepxawux eupycos, PHK-codepxawux eupycos,
bakmepuogazos. ObpamHas mpaHCKpunuus, peeepmasa, uHmezpaasa.

BupycHble 3aboneBaHus 4yenoseka, XUBOTHbIX, pacteHun. CMNL, COVID-
19, coumanbHble N MeanLUMHCKME NPOBeMbI.



buouHgopmamuka: uHmezpayus u aHanus bonbwux Mmaccueos («bigdata»)
CMpyKmMypHbIX buosnioeudyeckux OaHHbIX. HaHomexHonoauu e 6uonoauu u
meduyuHe. [llpoepammupyembie  yHKUUU 6enkos. Criocobbl Oocmaeku
Jiekapcmea.

JemMoHcTpauumn

MopTtpeTbl: H. K. Konbuos, 1. . UBaHoBCKUI.

Tabnuubl n cxembl: «brnocuHTes 6enkar», « eHeTudecknin koay», «Bupycol»,
«BbakTepuodarn».

MNMpakTnyeckasn pabora «CosgaHne mogenu supycay.

Tema 8. XKU3HEeHHbIN LUK KINeTKn

KnetouHbin uukn, ero nepuvogbl M perynauma. WHTepdasa n Mutos.
OcobeHHOCTM npoLueccoB, NpoTekawwmx B MHTepdase. NMoarotoBka KreTku K
peneHnto.  lNpecuHTeTMyecknn  (MOCTMUTOTUYMECKUA),  CUHTETUYECKUA WU
NOCTCUHTETUYECKNI (NPEMUTOTUYECKUI) Neprnoabl MHTepdassbl.

MatpuiHbin cuHTes OHK — pennukauums. MMpuHuunel pennukauyum OHK:
KOMMNIEMEHTAPHOCTb, MOJSIYKOHCEPBATUBHbLIA CUHTE3, aHTMNapanfenbHOCTb.
MexaHnam pennukauum OHK. Xpomocombl. CTpoeHne xpomocom. Tenomepsbl u

Tenomepasa. XpPOMOCOMHbIA Habop KneTkMn — KkapuoTun. [dunnonaHbli U
rannonaHbli  Habopbl XPOMOCOM. [OMONOrMYHble XPOMOCOMbI. [lonoBble
XPOMOCOMBbI.

[eneHne knetkm — muTo3. CTagum MuTO3a M Npoucxodsiime B HUX

npoueccbl. Tunbl mmuTo3a. KaprMokmHes n unToknHes. brnonormyeckoe 3HaveHue
MUTO3a.

Perynaums MnutoTu4eckoro umkna knetku. lNporpammumpyemas KnetoyHas
rmbenb — anonTos.

Kneto4yHoe £4po, XpOMOCOMbI, (PyHKUMOHanbHas reHomuka. MexaHu3mebl
nponugepayuu, dugpgepeHyUposKU, cmapeHus u aubenu knemok. «Ljugppoesas
Kremka» — 6UoUHhopmamuyeckue Mooesiu hyHKUUOHUPOB8aHUS KITemKu.

deMoHcTpauuu

Tabnuubl U cxembl: «KU3HEHHbIA UMKN KNeTkm», «Mwutody», «CTpoeHune
Xpomocomy, «Pennukauna OHK>.

O6opynoBaHuMe: CBETOBOM MWMKPOCKOM, MuKponpenapaTbl: «Mwuto3 B
KneTkax KopeLuka nykay.

NabopatopHaa  pabora  «M3yyeHMe  XpPOMOCOM  Ha  FOTOBbIX
MUKpornpenapaTax».

NabopaTtopHaa pabota «HabniogeHne wmuTO3a B KNeTKax KOHYMKa
KopeLlKka nyka (Ha rotToBbIX MUKponpenapartax)y.

Tema 9. CtpoeHue n pyHKLUM OpraHM3mMoB

Buonornyeckoe pasHoobpasue OpraHn3mMoB. OpHoKNeToYHbIE,
KONOHManbHble, MHOTOKNETOYHbIE OpraHn3Mbl.

OCOBGEHHOCTM  CTPOEHUSI U XU3HEeOEeATeNbHOCTM  OAHOKMNETOYHbIX
opraHnamoB. baktepun, apxen, OAHOKNETOYHble TrPUdbI, OAHOKNETOYHbIE
BOOOPOCIN, apyrue npoTucTbl. KonoHnanbHble opraHn3mbl.

B3anmMocBA3b 4acTerm MHOrOKNeToYHOro opraHmama. TKaHW, opraHbl Wn
cucTeMbl opraHoB. OpraHusm Kak enHoe Lenoe. [[omeocTas.



TkaHn pacteHun. Tunbl pacTuTenbHbIX TKaHen: obpasoBaTenbHas,
NMOKPOBHas, NpoBoAsLLasd, OCHOBHasl, MexaHuyeckas. OCobeHHOCTU CTpOoeHus,
OYHKLMI N pacrnonoXeHus TKaHen B opraHax pacTeHun.

TKaHW XUBOTHbIX M 4YesioBeka. Tunbl XMBOTHLIX TKaHeW: anuTenuanbHas,
coeanHnTEenNbHas, MblweyvHasi, HepBHas. OCOBEHHOCTU CTPOEHUs, (PYHKUUN U
pacnosioXXeHNsa TKaHen B opraHax XUBOTHbIX W YenoBekKa.

OpraHbl. BeretaTvBHble M reHepaTuBHblE OpraHbl pacTteHun. OpraHbl u
CUCTEMbI OPraHOB XMBOTHbIX U Yenoseka. PyHKLUMM OpraHoOB U CUCTEM OPraHoB.

Onopa Tena opraHuamoB. Kapkac pacteHuin. CkeneTbl OOHOKIIETOYHbIX U
MHOTFOKITETOYHbIX XUBOTHbIX. HapyXHbIn 1 BHYTpeHHWU ckeneT. CTpoeHue U
TUMbl COEOUHEHNSA KOCTEN.

OBmxeHne  opraHuamoB. [BwxeHWe  OAHOKMNETOYHbIX  OpPraHW3MOB:
amébounaHoe, XryTUMKOBOE, peCHUYHoe. [IBMXXEHNE MHOrOKMNETOYHbIX PacCTEHWUN:
TPOMM3Mbl N HACTUW. [BWXEHME MHOMOKIETOYHbIX XXWBOTHbLIX M YenoBeka:
MblleyHasa cuctema. Pednekc. CkeneTHble MbllUbl U UX paboTa.

MuTtaHne opraHnamoB. [lornowieHne BOAbl, YIMEKUCNOro rasa Mu
MUHepanbHbIX BELWECTB pacTeHusaMU. MNMuTaHne XXMBOTHbLIX. BHYTpMNonocTHoe u
BHYTPUKINETOYHOE nuueBapeHmne. NnutaHMe MNO3BOHOYHbLIX XMBOTHbIX. OTAensl
nuwesapuTenbHoro TpakTta. luweBapuTtenbHble xenesbl. [NuuweBapuTenbHas
cucTema yenoseka.

OblxaHne opraHuamoB. [bixaHne pacTteHun. [bixaHne >KMUBOTHbIX.
Anddysna razos yepes NOBepPXHOCTb KneTkn. KoxxHoe abixaHue. [bixaTenbHas
NnoBepxHOCTb. KabepHoe u néroyHoe AbixaHue. [bixaHne MnO3BOHOYHbIX
XMBOTHbIX W YeroBeka. JBOMOUNOHHOE YCMOXHEHUEe CTPOeHUs NErkux
MO3BOHOYHbIX >KMBOTHbIX. [bixaTenbHas cuctema 4enoseka. MexaHusm
BEHTUNAUMM NErkux y nNTuy W Mmnekonutawwmx. Perynauus  gbixaHus.
[bixaTenbHble 00 BbEMBI.

TpaHcnopT BewecTB Y OpraHM3MoB. TpaHCNOPTHbIE CUCTEMbl PaCTEHUN.
TpaHcnopT BewecTB Y XMBOTHbIX. KpoBeHOCHas cuctema M €€ opraHobl.
KpoBeHOCHasi cucTemMa MO3BOHOYHbLIX XMBOTHbIX W 4ernoseka. Cepaue,
KPOBEHOCHbIE cocyabl M KpoBb. Kpyrn kpoBoobpalleHusi. 3OBOSIHOLMOHHBbIE
YCNOXHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMbI NO3BOHOYHbLIX XMBOTHbIX. PaboTa
cepaua n eé perynaums.

BolioeneHne y opraHnsamoB. BblgeneHue y pacteHun. BblgeneHue y
XMBOTHbIX. CokpaTtuTenbHble Bakyonu. OpraHbl BblgeneHus. dunbTpayms,
cekpeunss n obpaTHOe BcacblBaHME KakK MexaHu3Mbl paboTbl OpraHos
BoldeneHns. CBA3b MNOMOCTM Tena C  KPOBEHOCHOW W BblAenUTENbHOM
cuctemamn. BblgeneHne y MO3BOHOYHLIX XXMBOTHBIX W YeroBeka. [lodku.
CtpoeHune n pyHkunoHnpoBaHne HedppoHa. ObpasoBaHue Mo4n y YenoBeka.

3awmTa y opraHuamMoB. 3alumta Yy OAHOKNETOYHbIX opraHnamoB. Criopbl
GakTepun WM UUCTbI NpOCTEMWMX. 3awmta Yy MHOIFOKMETOYHbIX PaCTEHUN.
KyTukyna. Cpegcrea nacCUBHOM Y XMMUYECKOM 3alunTbl. PUTOHUMADI.

3awmTa y MHOrOKMETOYHbIX >XMBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHbLIE.
3awmTa opraHnama ot bonesHen. MMMmyHHasa cuctema venoseka. KneTtouHbin u
rymopanbHbli UMMYHUTET. BpoXXAE€HHbIN M NPUOBPETEHHBIN cneumdunyeckni
UMMYHUTET. Teopus KnoHanbHO-CenekTuBHoro nmmyHuteta (M. Spnux, ®. M.



BepHer, C. ToHeraBa). BocnanutenobHble OTBETbI oOpraHnamMoB. Pornb
BPOXAEHHONO MMMYHUTETA B Pa3BUTUM CUCTEMHbIX 3aboneBaHui.

Pasgpaxumoctse ©n peryndauus y oOpraHusmoB. PasgpaxummocTtb Yy
O[HOKNETOYHbIX OpraHn3mMoB. Takcucbl. PasgpaxmmocTb W perynauus y
pacTeHuin. PocToBble BeLLECTBA U UX 3HAYEHME.

HepBHass cuctema n pednektopHas perynsaumsa y >XMBOTHbIX. HepBHas
cuctema U e€ otgenbl. OBOSMOUMOHHOE YCMOXHEHWE CTPOEHUSI HepBHOM
CUCTEMBbI Y XMBOTHbIX. OTAenbl rofIOBHOrO MoO3ra MO3BOHOYHbLIX >XUBOTHbIX.
Pedonekc n pednekropHaa gyra. besycnosHble 1 yCcnoBHble pedonekchbl.

'ymMopanbHas perynsauus n 3HOOKPUHHAA CUCTeMa XXUBOTHbLIX U YernoBekKa.
XKenesbl 3HOOKPUHHOM CUCTEMBI M WUX TOPMOHbI. [lencTBMe TrOpMOHOB.
B3anmocBa3b HepBHOM W 3HAOKPUHHOM cucTeM. [mnnotanamo-runodgusapHas
cucrtema.

demMoHcTpauumn

MopTtpeT: W. IN. NaBnos.

Tabnuubl n cxembl: «OOHOKNETOYHbIE BOogopoCAny, «MHOrokneTouvHble
Bogopocnuy, «baktepuny, «lpoctenwmney», «OpraHbl LBETKOBbIX PaCTEHUNY,
«CuctemMbl OpraHOB MO3BOHOYHLIX XUBOTHLIX», «BHYTpPEHHee CTpoeHune
HacekoMbIx», «TkaHu pacTeHun», «KopHeBble cuctembl», «CTpoeHne cTebnay,
«CTpoeHMe nucToBOW MMacTUHKMY, «TKaHU XMBOTHbIX», «CKeneTt 4enoBekay,
«MuweBaputenbHas cuctemay», «KpoBeHocHasa cuctemar», «[bixatenbHas
cuctema», «HepBHas  cuctema», «Koxa», «MbllweyHaa  cuctemay,
«BblgenutenbHaa cuctema», «QHAOKPUHHAs cuctemay, «CTpoeHMe Mbllubly,
«MImmyHnteT»,  «KnweyHononoctHble», «Cxema  nuTaHUa  pacTEHUNY,
«KpoBEHOCHbIE CUCTEMbI MO3BOHOYHBLIX XUBOTHbIX», «CTpoeHne ruapbly,
«CTpoeHue nnaHapuny, «BHyTpeHHee cTpoeHne SOoXOeBOro yepss», «HepBHas
cuctema pblb», «HepBHasa cuctema nAarywkun», «HepBHaa  cuctema
npecMmblkaowmxcs», «HepBHaa cuctema ntuu», «HepBHas  cuctema
MrekonuTarwmx», «HepBHasa cuctema vyenosekar, «Pedrekcy.

O6opynoBaHuMe: CBETOBOM MUKPOCKOM, MUKponpenapaTbl OAHOKIETOYHbIX
OpraHM3MoB, MuKponpenapaTbl TKaHeW, pPakoBUHbI MOSIIOCKOB, KOMNEKUnn
HaCEKOMBbIX, WITIOKOXMX, XUBble 3K3EMMSISPbl KOMHATHbLIX pacTeHun, repbapum
pacTeHUN pasHblX OTAENoB, BraXHble npenapaTtbl >XWBOTHbLIX, CKeneTbl
MO3BOHOYHbIX, KOMMEKUMN OECNO3BOHOYHLIX >XMBOTHbIX, CKENEeT 4enoBeka,
obopynoBaHue [OnNd  OEMOHCTpauuuM MNOYBEHHON0 U BO34YLWIHOMO MNUTaHUS
pacTeHWn, pacwenneHns kpaxmana v 6enkoB nog AenucTBnemM (epMeHToB,
obopyanoBaHue Ons 4EMOHCTpaLMM ONbITOB MO U3MEPEHUIO XKU3HEHHON EMKOCTU
NErkux, MexaHuama [AblXxaTenbHbIX AOBWXEHWUW, MOoAenn TrofIOBHOrO Mo3ra
PasfNYHbIX XXUBOTHbIX.

NabopaTtopHas paboTa «/3yyeHne TkaHen pacTEHUN».

NabopartopHas paboTa «/3yyeHne TKaHEN XXMBOTHbLIXY.

NabopatopHas paboTa «/3yyeHne opraHoOB LIBETKOBOIrO pacTEHUSA.

Tema 10. PasamHOXeHUe 1 pa3BUTHUE OpraHu3moB

dopMbl pasMHOXEHNA OpraHM3MoB: Gecnonoe (Bkno4vas BeretaTuBHOE) U
nonosoe. Buabl 6ecnonoro  pasMHOXEHUS:  MOYKOBaHWE,  Cnopynaums,
dparmeHTaums, KNoHMpoOBaHME.



[MonoBoe pasmHoXeHue. [MonoBble KNeTku, unu rametbl. Menos. Ctagum
menosa. [loBegeHne xpomocoMm B Meunose. KpoccuHroBep. buonoruyeckum
CMbICIT Meno3a 1 nonoBoro npouecca. Menos n ero Mecto B XU3HEHHOM LUKIE
OpraHn3mosB.

MpensapoabiweBoe pa3utne. [ameToreHe3 Yy XMBOTHbIX. [lonoBble
xenesbl. Obpa3oBaHmne 1 pa3BuTUE NOMNOBLIX KNeToK. CnepMmaToreHes n ooreHes.
CTpoeHune NosoBbIX KMNETOK.

OnnogoTBopeHne ©n aMOpuOHanbHOE pasBUTUE XMBOTHbIX. Cnocobbl
OnnogoTBOPEHNSA: HApYy>XHOe, BHYTpeHHee. NapTeHoreHes.

MHouBuayanbHOe pasBuUTME OpraHM3amoB (OHTOreHes). Ombpuonorna —
Hayka O pasBuTuM opraHusamoB. MopgozeHe3 — 0OHa U3 eanaeHbiXx rnpobrem
ambpuonoauu. KoHuenuyus mopghoceHos u modenu MmopgozeHesa. Ctagum
ambpuoreHesa KMBOTHbIX (Ha npumepe narywkn). [OpobneHue. Twnbl
apobnenus. [emepmuHupogsaHHoe U HeOepMUHUposaHHoe OpobrieHue.
bnacmyna, munbl 6nacmys. OCOBEHHOCTM ApobneHns MieKkonuTarLmX.
3apogbiweBble NMCTKM  (racTpynsiumsi). 3aknagka opraHoB WM TKaHEW U3
3apoapbllleBblX NUCTKOB. B3aMmHoe BnusiHME 4acTen pasBMBaAlOLLENOCS
3apogpbiwa (ambpunoHanebHas MHAYKUMS). 3aknagka nnaHa CTPOEHUSA XUBOTHOTO
Kak pesynbTaT Wepapxudeckux B3aMMOOEWNCTBUMA reHoB. Brnnanue Ha
aMOpUOHanNbHOE pa3BUTME Pa3fIMYHbIX (PaKTOPOB OKpYXKatoLen cpeabl.

Poct un pasButne xumBoTHbIX. lMocTambpuoHanbHbin nepuon. psmoe u
HenpsmMmoe pasButne. Passutne ¢ metamopo3oMm Yy 6ecrno3BOHOYHBIX W
MO3BOHOYHbIX >XMBOTHbIX. Bbuonornyeckoe 3HayeHne npsIMOro M HEenpsIMOro
pa3BUTUS, UX pacnpocTpaHeHue B npupoge. Tunbl pocTa XMUBOTHbIX. PakTopbI
perynaumMm pocta XWMBOTHbIX W 4YenoBeka. CTagum nNocTaMbpUOHanbHOro
pa3BUTUSA Y XKMBOTHBIX U YerioBeka. [Nepuoabl OHTOoreHesa Yyenoseka. CTapeHue u
CMepTb Kak Buonormyeckne npoLecchi.

PasvHoXeHne u pasButue pacteHun. ametodput u crnopodput. Menos B
XW3HEHHOM uwukne pacteHun. OOpasoBaHWe cnop B npouecce Menosa.
ameToreHe3 y pacteHun. OnnogoTBOPEHWE W pasBUTUE PaCTUTENbHbIX
opraHnamoB. []BoiHOEe OnnogOTBOPEHUE Y LIBETKOBbIX pacTeHunin. ObpasoBaHune
N pa3BUTME CEMEHN.

MexaHn3mbl perynsiunm oHToreHesa y pacTeHUn U XXNBOTHBbIX.

JemoHcTpauum

MopTpeTbl: C. . HaBawwuH, X. LUnemaH.

Tabnuubl M cxembl: «BeretaTvBHOe pa3MHOXeHMe», «Tunbl Becnonoro
pasMHOXeHus», «Pa3aMHOXeHne xramuaomMoHabl», «PasMHOXeHUe 9BIMeHbIy,
«PasmHoxeHune rugpbl», «Menosy», «XpoMocombly», «["ameTtoreHesy, «CTpoeHune
ANLEKNETKN N cnepmatosonga», « OCHOBHblE CTaaun oHToreHesay», «[lpsimoe u
Henpsimoe passutve», «Pa3BuTve MaWMcKoro Xykar», «PasButve capaHuuny,
«PasButne narywku», «BOoMHOE ONMOOOTBOPEHWE Y LBETKOBbLIX PaCTEHUNY,
«CTpoeHne ceMsiH OAHOLOMbHbBIX U ABYAONbHbLIX pacTeHUny, « KU3HEHHbI LUK
MOPCKOW KanycTtbl», « KM3HEHHbIN LK MXxa», «KN3HEHHbIN LUK NanopoTHUKa»,
«>KM3HEHHbIN LUUKIT COCHbI».

O6opynoBaHue: CBETOBOW MWKPOCKOM, MWKpornpenapaTtbl AWLEKNEeTOK U
crnepmaTto3ongos, Mogenb «Lnkn passButus nsarywkmny.



NabopartopHasa paboTta «MN3yuyeHne CTpoeHMsi MONOBbLIX KNETOK Ha rOTOBbLIX
MUKpornpenapaTax».

NMpakTuyeckaa paborta «BbisiBNeHMe npu3HaKkoB CXOACTBA 3aponblllen
NMO3BOHOYHbIX XXNBOTHbBIXY.

NabopatopHaa paborta «CTpoeHMe OpraHoB Pa3MHOXEHUSA BbICLUNX
pacTEHUNY.

Tema 11. N'eHeTMKa — HayKa O HacreACTBEHHOCTU U U3MEHYUBOCTU
OpraHu3mosB

NcTopusi cTaHOBNEHUA M pasBUTUSA TEHETUKNM Kak Hayku. Pabotbl I
MeHnpens, . ne ®pusa, T. MopraHa. Posib OTe4eCTBEHHbIX YYEHbIX B pasBUTUMK
reHeTukn. Pabotbl H. K. Konbuosa, H. V. Basunoea, A. H. benosepckoro, I". 1.
KapneuyeHko, 0. A. dununyeHko, H. B. TumodgeeBa-PecoBckoro.

OCHOBHblE reHeTU4YeCKne NOHATUSA N CUMBOJSTbI. [OMOMNOrMYHBIE XPOMOCOMBI,
annenbHble reHbl, anbTepHaTUBHbIE MPU3HAKN, OOMUHAHTHbLIA U PELEeCCUBHbIN
npu3HaK, romMo3unroTa, reTeposuvrota, 4uctasd -nuHUSA, rmMdpuabl, reHoTun,
deHoTmn. OCHOBHbIE METOAbl FEHETUKN: TMOPNOONOrMYECKUA, LIMTONOMMYECKUN,
MONEKYNAPHO-rEHETUYECKNIA.

demoHcTpauum

MopTpetbl: . MeHpgenb, I'. oe ®pus, T. Mopran, H. K. Konbuos, H. .
Basunos, A. H. benosepckuin, I'. . KapneuyeHko, KO. A. dununyenko, H. B.
Tumodpees-PecoBckun.

Tabnuubl n cxembl: «MeToabl reHeTUKNY», « CXeMbl CKpeLLMBaHNSAY.

NabopatopHaa pab6ota «[po3odmna Kak OOBEKT reHEeTUYEeCKnx
nccnegoBaHUmy.

Tema 12. 3aKOHOMEPHOCTU HACNeACTBEHHOCTHU

MoHormbpngHoe ckpewmBaHue. [lepBbin 3akoH MeHgena — 3aKOH
eanHoobpasna rmbpuaoB nNepBoro nokoneHus. [lpaBuno OOMUMHMPOBAHMUS.
Btopon 3akoH MeHoens — 3akoH pacuienneHna npusHakos. LinTonorunyeckue
OCHOBblI MOHOTMOPUAHOro cKpelimnBaHms. 'mMnoTesa YUCTOThl raMeT.

AHanuaupyroLiee CKpeLimBaHue. [MpoMexXyTOYHbIN Xapakrtep
HacnegoBaHud. PacwenneHne npusHakoB npu HEMNOSTHOM JOMUHUPOBAHUM.
OnrmbpmngHoe  ckpewmBaHue. Tpetun 3akoH MeHgena —  3aKoH

He3aBMCUMOro  HacnegoBaHUSA NPWU3HAaKOB. LinTonornyeckne  OCHOBBbI
ANrmbpuaHoOro cKkpeLmBaHus.

CuenneHHoe HacnegosaHue npusHakoB. Pabotel T. MopraHa. CuenneHHoe
HacnegoBaHWe reHOB, HapylleHWe cuensieHns mexay reHamu. XpoMOCOMHas
Teopusa HacnegCTBEHHOCTH.

eHeTnKa nona. XpoMOCOMHbIN MexaHu3M onpeaernieHns nona. AyTocombl
M NONOBble XPOMOCOMbI. [OMOrameTHbIN 1 reTeporameTHbln non. eHeTnyeckas
CTPYKTypa nOSoBbIX XpPOMOCOM. HacnepoBaHwe nMpuU3HAKOB, CUENSMEHHbIX C
nosioMm.

[eHOTUN Kak uenocTtHaa cuctema. [1nenoTponus — MHOXECTBEHHOE
aenctene reHa. MHOXeCTBEHHbIM annenuam. Baavmopencteue HeasnnemnbHbIX
reHoB. KomnnemeHTapHocTb. Anuctas. [Nonnumepuns.

[[eHeTU4YeCKkMn KOHTPOSb PasBUTUS PaCTEHWW, XUBOTHbLIX W YeroBeka, a
Takke (U3NONOrMYecknx npoLeccoB, NOBeAEHUA W KOTHUTUBHbBIX OYHKLUWNA.
[eHeTU4YeckMe MexaHuaMbl cumbuoreHesa, MexaHU3Mbl B3anUMOOENCTBUSA



«XO38MH — MapasuT» M «XO035IMH — MUKPOBMom». [eHeTudeckne acnekrbl
KOHTPONA U U3MEHEHWNS HacrneACTBEHHON MHOPMaLUN B NMOKONEHUAX KIETOK U
OpraHM3MoB.

JemMoHcTpauumn

MopTtpeTsl: . MeHgenb, T. MopraH.

Tabnuubl n cxemsbl: «lepBbi 1 BTOpor 3akoHbl MeHaensay, « TpeTuin 3akoH
MeHpgens», «AHanusnpyowee ckpewmBaHue», «HenonHoe LOMUMHUPOBAHUEY,
«CuenneHHoe HacnegoBaHuMe MNPU3HAKOB Yy Apo3odunbly, «eHeTuka nonay,
«Kapnotun yenosekay», «Kapuotun agposodunbly, «Kapuotun ntuubly,
«MHOXecTBeHHbIN annennamy», «Bzanmogencreme reHoB».

O6opynoBaHue: moaenb [Ans LEMOHCTpauMmM 3akoHOB efuHoobpasunsg
rMbpuaooB NepBOro MOKOMEHUST W pacluensieHns npu3HakoB, Mogenb Ans
AEMOHCTPaLUMN 3aKoHa He3aBMCUMMOrO HacrnegoBaHWA MPU3HAKOB, Modenb AN
AEMOHCTpaUnn CUEMNMEeHHOro HacrnegoBaHUs NPU3HaKoB, CBETOBOW MWMKPOCKOM,
MUKponpenaparT: «[dpo3odunay.

NMpakTtnyeckaa pabora «M3yyeHne pesynbTaToB  MOHOMMOPUOHOrO
CKpeLumBaHns y p0o30dunnbI».

NMpakTtnyeckaa pabota  «/3yyeHne  pesynbTaTtoB  AUrMOpmMOHOro
CKpeLumBaHns y Apo30unnbI».

Tema 13. 3aKOHOMEPHOCTU U3MEHYMBOCTU

B3aumopgencteme reHotuna u cpegbl npy dopmupoBaHun peHoTuna.
M3meHuYnBOCTb Npu3HakoB. KayeCTBEHHbIE N KONMYECTBEHHbIE NpU3Haku. Buabl
N3MEHYNBOCTU: HEHacNeaCcTBEHHAsA U HacneaCcTBEHHas.

MoandukaunoHHaa wu3MeH4MBoCcTb. Ponb cpegbl B hopMMpoBaHUA
MOANUKALMOHHON M3MEHYMBOCTU. HopmMa peakummn npusHaka. BapuaumoHHbIN
pag M BapuaumoHHast kpmBasa (B. WoraHHceH). CeoncTBa moamukauMOHHON
N3MEHYNBOCTM.

"eHOoTUNM4Yeckas M3MEH4YNBOCTD. CsouncTtBa reHOTUMNYECKON
M3MEH4YMNBOCTMH. Buabl reHOTUNUYECKON N3MEHYNBOCTMN: KOMOMHaTUBHas,
MyTauMUOHHaA.

KombuHatmBHas uameH4nmBocTb. Meno3 M nonoBoM npouecc — OCHOBAa
KOMOMHATUBHOM M3MEH4YMBOCTU. Porb  KOMOMHATUBHOW W3MEHYMBOCTU B
cOo3aHnn reHeTn4eckoro pasHoobpasunsa B npegenax ogHoro suaa.

MyTauMoHHass WM3MeHYMBOCTb. Buabl MyTauun: reHHble, XPOMOCOMHbIE,
reHoMHble. CroOHTaHHble W  MHOYUMPOBaAHHblE MyTauun. HAgepHble W
yutonnasmartudeckue mytaumm. ComaTtmyeckne n nonosble Mytauuun. MNpuynHbl
BO3HUKHOBEHUS MyTauun. MyTtareHbl ©“  UX BIMSHWE Ha  OpraHu3Mbl.
3aKOHOMEPHOCTM MyTaLMOHHOro rnpouecca. 3akoH rOMOMOrMYECKUX psgoB B
HacrneacTBeHHon nameHymsoctu (H.W. BaBunos). BHesgepHas M3MeHYMBOCTb U
HacneaCTBEHHOCTb.

JnueeHemuka U 3Mu2eHOMUKa, pPOJlb 3MU2eHemu4yeckux gakmopos 8
HacrniedogaHuU U U3MeH4YUu80CMU (heHOMUNuU4YeCcKUX rnpu3Hakos y op2aHu3mos.

deMoHcTpauuu

MopTtpeTsl: . oe ®pus, B. NoraHHceH, H. L. BaBunos.

Tabnuubl u  cxembl: «Bugbl un3MeHumBocTM», «MoandukaumoHHas
N3MEHYNBOCTbY, «KombuHatnBHas N3MEHYMBOCTbY, «Menosy,



«OnnogoTtBopeHne», «leHeTudyeckne 3aboneBaHust 4enoBeka», «Bugpbl
MyTaunmn».

O6opynoBaHue: xuBble 1 repbapHble 3K3eMNNspbl KOMHATHbLIX PacTEHUN,
PUCYHKK (poTorpadmmn) XMBOTHLIX C Pa3fiMYHbIMK BUAAMWN NU3MEHUYNBOCTM.

Na6opartopHasn paboTa «McecnepoBaHune 3aKOHOMEPHOCTEN
MOONMKALUMOHHOM M3MEHYMBOCTU. [loCTpoeHue BapuauMoHHOro psiga u
BapuaLMOHHOWN KPUBOM».

MpakTuyeckas pab6ora «MyTtaumm y Agposocunbl  (Ha  rOTOBbIX
MUKponpenapaTax)».

Tema 14. N'eHeTUKa YenoBeKa

KapnoTtun yenoseka. MexayHapogHada nporpaMmma MUccriegoBaHus reHoma
yenoseka. MeToabl M3y4eHUA reHETUKM YenoBeKka: reHeariormy4eckui,
OnmM3HeLoBbIN, LMTOreHeTUYECKUN, NoNyNsSLUNOHHO-CTaTUCTUYECKNN,
MOSEKYIISIPHO-reHETUYECKNNA. CoBpemMeHHoe onpenenexHue reHoTmna:
NONTHOreHOMHOE CEKBEHUPOBaHWE, FrEHOTUNUPOBAHNE, B TOM YUCNE C NOMOLLbHO
MUP-ananu3a. HacneactBeHHble  3aboneBaHna  4venoBeka. [€eHHble W
XPOMOCOMHbIE B6onesHu YyeroBeka. bonesHu C HacneacTBEHHOMN
npeapacnonoXeHHOCTbI0. 3Ha4YeHne MeaULMHCKON reHeTUKM B NpeaoTBpaLLeHnn
N neyYyeHun reHeTudecknx 3aboneBaHun denoseka. MeanKko-reHeTu4deckoe
KOHCyNnbTupoBaHue. CTBoMoBble KMNETKN. [lOHATUE «reHEeTUYeckoro rpysay.
OTMYecKMe acnekTbl uccrnegoBaHun B obnactu pefakTMpoBaHUA reHoma wu
CTBOJIOBbIX KMETOK.

eHeTnyeckme {akTopbl MOBbLILWEHHON YYBCTBUTESIbHOCTM 4eroBeka K
M3N4YECKOMY M XMMNYECKOMY 3arpAa3HEHUIO OKpYyXKatoLwen cpenbl. ['leHeTuyeckas
npeapacnofioXXeHHOCTb YeroBeka K NaTosfiornsm.

demoHcTpauum

Tabnuubl n cxembl: «Kapuotun yenosekay», «MeToabl U3y4eHUS TEHETUKN
yernoBeka», «['eHeTuYeckne 3aboneBaHns YerioBeKka.

MNMpakTuyeckana padorta «CocTaBneHne n aHanns pogocsioBHONY.

Tema 15. Cenekunsa opraHM3mMoB

HdomecTukauma wn cenekuusi. 3apoxaeHue cenekumm M OOMeCcTUMKauuu.
Yyenne H. W. BaBunoBa o LeHTpax npoucxoxgeHns wn MHoroobpasus
KyNbTYPHbIX pacTeHun. Ponb cenekumm B cO3gaHMM COPTOB pacTEHUA U NOpoA
XMBOTHbIX. CopT, nopoga, wWTamMM. 3akoH TrOMOJSIOTMYECKMX pPSOOB B
HacneacTBeHHonM wu3meHdmsBoctn H. W. BaswunoBa, ero 3HadyeHue AOns
cenekunoHHon paboThbl.

MeToabl CcenekunoHHOW paboTbl. WICKYCCTBEHHbIN OTOOP: MacCOoBbIN U
NHOMBUAYaANbHbLIN. dTanbl KOMOWHaLMOHHOM cenekuun. NcnbiTaHne
npoussogutenen no notomctsy. OT6GOp MO reHOTUNY C MOMOLLLH OLIEHKU
deHoTMNa NoToMCTBa U OTOOP NO reHOTUNY C NOMOLLbIO aHanmsa JHK.

McKyCcCTBEHHbIN  MyTareHe3 Kak MeTo  CenekuMoHHoM  paboThbl.
PagvaunoHHbIn N XMMUYECKUA MyTareHe3 Kak MCTOYHUK MyTauumn y KynbTypHbIX
dopm opraHm3amoB. Kcnonb3oBaHWe reHOMHOro peaakTUpPOBaHUA U METOAOB
pekoMbuHaHTHbIX [JHK ons nony4yeHnsa ncxogHoro marepuana ans cenekuunu.

Mony4yeHune nonunIonaos. BHyTpuBmngoBas rmépuansaums.
brnnskopoacTBEHHOE — cKpewmBaHue, WM MHOpmauHr.  HepoacTBeHHoe
cKpelwmBaHue, unu aytopmguHr. 'etepo3vc M ero npuyuHel. Vicnonb3oBaHue



retepo3uca B cenekumn. OtganéHHas rmbpunamsauus. NpeogoneHne Gecnnoaus
MEXBMOOBbLIX rMbpuaoB. [OCTMXKEHUS CeneKkuMn pPacTEHUW U KUBOTHbIX.
«3enéHas pesonroyusy.

CoxpaHeHne N n3y4yeHne reHeTUYEeCKNX PECYpPCOB KYIbTYPHbIX pacTEHUI K
UX OWNKMX  poauden Ona  Cco3daHus  HOBbIX  COPTOB WM rmMbpuaos
CENbCKOXO3ANCTBEHHbIX KynbTyp. M3yyeHue, coxpaHeHue U yrnpaesieHue
2eHemMu4yecKUMU  pecypcamMu  Ce/IbCKOXO3SUCMBEHHbIX U [POMbICII08bIX
JKUBOMHbIX 8 UErnsax YryqdweHUs cywecmsyruwux U co30aHusi HO8bIX Mopoo,
JIUHUU U Kpoccos, 8 MOM 4Yucrie C MPUMEHEHUEM COBPEMEHHbIX Memodos
Hay4HbIX uccriedogaHul, nepedosbix udel u rnepcrnekmMueHbIX mexHosno2aud.

demMoHcTpauumn

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

Tabnuubl ©n  cxembl: «LleHTpbl NpoucxoXxgeHuss u  MHoroobpasus
KyNbTYPHbIX pacTeHun», «3aKOoH TFOMONOrMYECKUX psaoB B HacneaCTBEHHOM
nameHumBoctn», «Metogbl cenekuum», «OTganéHHas  rMbpuausaunsay,
«MyTareHes».

NNa6opaTtopHasa paboTta «/3ydeHne copToB KynbTYPHbIX pacTeHMI 1 NoOpos
AOMALLHUX XXNBOTHbIXY.

NabopartopHasa paboTa «M3yyeHne MeToagoB cenekumm pacTeHNny.

MNMpakTnyeckasn paboTa «[NpuBnBKa pacTteHUn».

Akckypena «OCHOBHble METOAbl M LOCTUXKEHUSI Cenekumm pacTeHuin wu
XNBOTHbIX (Ha CENEKLMOHHYO CTaHUuI, NSIEMEHHYIO depmy,
copToucnbITaTENbHbIN y4acTOK, B TENnIM4HOE XO3AWCTBO, B nabopaTtoputo
arpoyHmMBepcmuTeTa UNn Hay4yHoro LieHTpa)».

Tema 16. BuotexHonorusa n cuHTeTn4Yeckas buonorus

O6beKkTbl, Ucnonb3yemble B OMOTEXHOMNOIMMU, — KNETOYHblE U TKaHEeBble
KynbTypbl, MMKPOOPraHnU3Mbl, nx XapakTepucTuka. TpaanunoHHas
BuoTtexHonornsa: xnedoneyeHne, NOMNyYEHUE KUCITIOMOMOYHbLIX MPOAYKTOB,
BuHogenune. Mwukpobuonormyeckmn cuHTe3d. OO6BbEKTbl MWUKPOBMONOrMYEeCKnxX
TexHonorui. NponssoacTeo 6enka, aMMHOKUCIIOT Y BUTAMUHOB.

Cos3gaHue TEXHOMOIrMM U NHCTPYMEHTOB LiefnieHanpaBrieHHOr0 M3MEHEHNS U
KOHCTPYMPOBAHUS FEHOMOB C Liefblo NOyYeHUs OpraHM3MoB U X KOMMOHEHTOB,
cogepallunx He BCTpevatowmecs B npmpoae bGnocnHTeTu4Yeckne nNyTu.

KnetouyHasa unHxeHepus. MeToabl KynbTypbl KIETOK M TKAHEeW pacTeHUn u
XMBOTHbIX. KpunobaHkn. Comatmyeckas rmbpmansauma ©n  coMaTUYeCcKUi
ambpuoreHes. Mcnonb3oBaHMe rannovaoB B Cenekumn pacteHun. llosnydeHue
MOHOK/I0Ha IbHbIX aHmumern. Ucnonb3oeaHue MOHOK/10Ha IbHbIX u
MOMIUKITOHabHbIX aHmumers 8 MeoduyuHe. VICKyCCTBEHHOE OnfogoTBOPEHME.
PEeKoHCTpyKUMA  SALEKNeToK U KNOHMPOBaHME  XXUBOTHBbIX. MeTon
TpaHcnnaHTaumMm anep Knetok. TexHosioauu 0300p08sieHUs, KylbmueuposaHUsi
U MUKPOKII0HAaIbHO20 Pa3MHOXEHUS CeJIbCKOX035UCMBEHHbIX KyIlbmyp.

XpOMOCOMHass M TeHHas WHxeHepusi. ICKyCCTBEHHbIA CUHTE3 reHa W
KOHCTpyMpoBaHue pekoMbuHaHTHbiXx  OHK. Co30aHue  mpaHC2eHHbIX
ope2aHu3mMos8. [JOCTUXEHNSA U NEPCNEKTUBbI XPOMOCOMHON N FTEHHOWN UHXEHEPUN.
OKonormnyeckne n aTudeckme NpobrnemMbl reHHON UHXEHEPUM.



MeguunHckme 6uotexHonoruu. MNoctreHomHasa umdposasa megmumna. MNLP-
anarHoctuka. MeTabonoMHbIM aHanu3, reHOLEHTPUYECKMIA aHanu3 npoteoma
yerioBeka AS1sl OLUEHKU COCTOSIHMSI ero 340poBbsi. Vcnonb3oBaHWe CTBOMOBbLIX
Knetok. TapreTHas Tepanua paka. 3D-6unoumHxeHepus ana paspaboTku
dyHOaMeHTarnbHbIX OCHOB MEOULMHCKUX TEXHOMOMMW, CO30aHUS KOMMIEKCHbIX
TKAHEN COYeTaHMEM TEXHONOrnm TPEXMEPHOro GuonpuHTUHra n ckadpdonguHra
ON1S peleHns 3agay NepcoHanm3npoBaHHON MeaNLMHbI.

CosgaHne BEKTOPHbIX BaKUMH C Lenbo obecnevyeHnst KoMOUHMPOBaAHHOM
3awmTtbl oT BOo36yantenen OPBW, ycTaHOBREHWE MOMEKYNSPHbIX MEeXaHU3MOB
dyHKUMoHnpoBaHnsa PHK-cogepkalwmx BMpPYcOB, Bbi3biBaloWmMX 0cob0 onacHble
3aboneBaHus YernoBeka U XXMBOTHbIX.

demMoHcTpauumn

Tabnuubl n cxemsbl: «/Icnonb3oBaHMe MUKPOOPraHM3MOB B NPOMbILLSIEHHOM
npounssoacTee», «KnetoyHas nHxeHepuay, « eHHasa NHXeHepusa».

NNabopaTtopHasa paboTa «/13yuyeHne o6 beKTOB BMOTEXHONOTUNY.

MNMpakTnyeckasn pabora «lNony4YeHne MOSTOYHOKMCIILIX MPOLYKTOBY.

AKcKypcua «bunoTtexHonorms — BaxHeWwas npou3BoauTenbHast cuna
COBpPeEMEHHOCTU (Ha BnoTexHONorM4yeckoe NPoOM3BOACTBO)».

11 KINTACC

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

oBontounoHHas Teopua Y. [NapsuHa. [lpeanocbifikm  BO3HUKHOBEHUSA
AapsuHu3ma. XXusHb 1 HayyHas geatenbHocTb Y. [lapBuHa.

Oemxywmne cunbl  aonoummn  Bugos no Y.  [apeuHy (BblcOKast
WHTEHCUBHOCTb pPa3MHOXEHUS1 OpraHnM3MoB, HacneaCcTBEHHasi WU3MEHYMBOCTD,
b6opbba 3a cywecTBOBaHNE, ECTECTBEHHbIN U UCKYCCTBEHHbIN OTHOP).

OdbopmneHne cuHTeTMyeckon Teopun asonwoumn (CT3I). HentpanbHas
Teopus aBonoumn. CoBpeMeHHas 3BOMOUMOHHAA 6Guonorus.  3HadeHue
9BOSTIOLMOHHON Teopun B OOPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHbI MUpa.

deMoHcTpauuu

MopTpeTbl: Apuctotens, K. JlnHHen, XK. b. Jlamapk, 3. XK. CeHT-Unep, XK.
KioBbe, Y. JapsuH, C. C. YetBepukos, N. WN. lUmanbraysen, [x. XongenH, . K.
benses.

Tabnuubl n cxembl: «Cuctema xwuBon npupoabl (no K. JInHHe)»,
«JlectHnua xmBbix cywectB (no Jlamapky)», «MexaHuam dopmmpoBaHus
NpPUCNocobneHnn y pacTteHurn Kn XUBOTHbIX (No Jlamapky)», «KapTa-cxema
MapwpyTta nyTtewectsua Y. [dapsuHa», «Haxogku Y. [apsBuHay», «Popmbl
6opbObl 3a cywecTBoBaHuey, «lMopoabl ronydeny, «MHoroobpasme KyrnbTYpHbIX
dopm kanycTbl», «Mopoabl AOMALIHUX XUBOTHBIX», «CxeMa obpa3oBaHNs HOBbIX
Bugos (no Y. [dapBuHy)», «Cxema COOTHOLUEHUA AOBWKYLLUMX CWUIT SBONHOLIUNY,
«OCHOBHbIE NOMOXEHUS CUHTETUYECKON TEOPUN IBOSTIOLUNY .

Tema 2. MukpoaBonouus u e€ pes3ynbTaThbl

[Monynsauma Kak oanemeHTapHas eguHuua  asosiouun. CoBpeMeHHble
MeTOAbl OLEHKM TreHeTU4eckoro pasHoobpasmsi W CTPYKTYpbl MONYnsiLUA.



N3meHeHne reHooHOa nMonynsaumm Kak SNneMeHTapHOe  3BOJSIIOLWOHHOE
siBNeHne. 3aKoH reHeTnyeckoro pasHoBecus k. Xapau, B. BanHbepra.

OnemeHTapHble dakTopbl (ABWXYLLME cunbl) 3BonoumMn. MyTauMOHHbIN
npouecc. KombuHaTmBHasi u3MeHuMBOCTb. [pend reHoB — crnyYanHble
HeHanpaBsfeHHble W3MEHEeHUs 4acToT annenerm B nonynauusx. JddekT
ocHoBaTens. 3gpghekm b6ymbirio4HHO20 2opribiwka. CHUXEHUe 2eHemu4yecKoz20
pa3Hoobpa3sus: npuduHbl u crnedcmeus. lNposieneHue aghgpekma Opelcha 2eHo8
8 bonbwux u Mmanbix nonynayusx. Mwrpauun. W3onauus  nonynsumin:
reorpadguyeckas (MpocTpaHCTBEHHas1), buonormnyeckas (penpoayKTneHas).

EctectBeHHbIn 0OTOOp — Hanpasnswwmn dakrop asonouun. Popmebl
ecTecTBeHHOro otbopa: [OBMXYLWNA, CTabunuanpylowmn, paspbliBaoLLmi
(am3pynTtusHbli). Monoson oT60p. BO3HMKHOBEHME WM 3BOMOLMA COLMaNbHOro
noBeAEeHNSA XXNUBOTHbIX.

MpMCNOCOBNEHHOCTb  OpraHM3MOB  Kak  pes3ynbTaT  MUKPO3BOSOLMMN.
BosHukHOBeHMe  npucnocobrneHnn y  opraHm3moB.  Apomopdo3bl U
ngmoagantaunn. MNMpumepbl NpMcNocobreHnin y opraHMamoB: MOpdonormyeckme,
dusnonornyeckne, Gnoxummyeckme, nosegeH4yeckne.  OTHOCUTENBHOCTb
nNpPUCcnocobneHHOCTN OpraHN3mMoB.

Bug, ero kputepum wu CcTpyktypa. BugoobpasoBaHue Kak pesynbTar
MUKpoaBontouun. Msonauma — knwodeBon daktop Buagoobpasosanus. Nyt m
cnocobbl BngoobpasoBaHus: annonaTpuyeckoe (reorpaduyeckoe),
cMMnaTpuyeckoe  (9KONormyeckoe), «MFHOBEHHOE»  (monunnoungmsaums,
rmbpugmsaums). JnnTenbHOCTb 3BOSTOLMOHHBIX NPOLECCOB.

MexaHnambl dopmMmpoBaHna 6GMoNorMyeckoro pasHoobpasus.

Ponb aBontounoHHon 6Guonormn B paspaboTke HaydHbIX MeToaoB
coxpaHeHna bruopasHoobpasnd. MUKpO3IBOSIOLMSA U KOIBOMOLMS NapasnToB U UX
xo3sieB. MexaHn3ambl OPMUPOBAHUSA YCTONYMBOCTU K aHTUOMOTUKAM U CNOCOObI
BGopbbbI C HEN.

deMoHcTpauuu

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

Tabnuubl 1 cxembl: «MyTauMOHHass M3MEH4YMBOCTb», «[lonynaunoHHas
CTpyKTypa Buga», «Cxema nposBneHuss 3akoHa Xapgu—BanH6eprayr,
«[Bwxywme cunbl  IBOMOLUMKNY, «IKOMormyeckas uM3onaumsa  nonynsauum
ceBaHckon dopenu», «leorpaduyeckass n3onaumMs NUCTBEHHULbI CMBMPCKON U
NUCTBEHHUUbI Jaypckony, «[onynsaumoHHble BOJSTHbI YUCIIEHHOCTU XULHUKOB W
XepTtB», «Cxema OencTBus ecTecTBeHHOro otbopar», «Popmbl Gopbbbl 3a
cywiectBoBaHue», «WHaycTpmanbHbli MenaHuam», «KuBble UCKONaembley,
«lMoKpoBUTENBLCTBEHHAA OKpacka >XMBOTHbIX», «[lpegynpexpatowias okpacka

XXUBOTHbIX», «dnsnonormyeckmne agantaumm», «MpuncnocobneHHoCTb
OpraHn3mMoB N eé OTHocuUTenbHOCTb», «Kputepum Buaa», «Buabl-ABONHUKNY,
«CTpyKkTypa BMaa B npupoaey, «Cnocobbl BNOoobpasoBaHus»,

«l"eorpadgmyeckoe BuagoobpasoBaHne TpEX BUAOB NaHAbIWEn», « AKONorm4yeckoe
BugoobpasoBaHme BMOOB CuHULY», «[llonvnnouabl pacteHuny, «KanycTHo-
peaeydHbI rmbpunay.

O6opynoBaHue: repbapum pacTeHuin, KONNeKuun HacekoMblx, Yyvena nruL
N 3Bepen C npumMepamMu pasnnyHbiX NPUCNocobreHnn, yydyena nTuL U 3BEpPeEn



pasHblX BuAoB, repbapum pacTeHun 6nM3kMx BuOoB, 0b6pa3oBaBLUMXCS
pasnnyHbiMK cnocobamu.

NabopatopHana paboTa «BbisiBneHne unameHunmBoctn y ocoben OaHoOro
BUOa».

NabopatopHaa paborta «[llpucnocobneHnss opraHuamMoB ”  UX
OTHOCUTENbHAsA LenecoobpasHoCTbY.

NabopatopHaa pab6orta «CpaBHeHMe BMAOB NO MOPAONOrn4eckomy
KPUTEPUIO».

Tema 3. MakpoaBonouusa m eé pesynbraTtbl

MeToabl M3ydeHUs1 Makpoasonwuumn. [laneoHTonornyeckne MeTonbl
n3yyeHmss asonouun. [llepexogHble QopMbl KN punoreHeTudeckme psabl
OpraHn3mosB.

Buoreorpadunyeckne metoabl nayyveHust aponounn. CpaBHeHUE dnopbl U
dayHbl MaTepuKOB M OCTpoBOB. buoreorpaduyeckne obnactn 3emnn. Buabl-
9HOEMUKN U PESTUKTBI.

OMbpHonornyeckme n cpaBHUTENbHO-MOPMoNorMyeckne MeToabl U3yyYeHus
aBonounn. FeHeTUYeckMe MexaHu3Mbl SBOSIOUMW OHTOrEeHe3a U MNOSABNEHUS
9BOSIIOUMOHHbLIX  HOBLUECTB. [OMOSIOrMYHbIE W aHanornyHble  OpraHbl.
PyoumeHTapHble  opraHbl KW aTtaBuaMmbl.  MonekynapHo-reHeTu4Yeckme,
buoxummnyeckme U MaTeMaTMyeckme  MeTodbl  M3YYEHUA  IBOSIHOLNMW.
[oMonornyHble reHol. CoBpeMeHHble MeTOoAdbl MOCTPOEHUA (punoreHeTU4YeCKnX
AepeBLEB.

XPOMOCOMHbIE MyTaUNN N IBONOLNSA FTEHOMOB.

O6wune 3akoHOMEPHOCTK (Npasuna) aBONOUNKN. [pUHYUN CMEeHbI byHKUUL.
HeobpaTtumocTtb aBonounn. AgantmeHas pagnaumsa. HepaBHOMEpPHOCTb TEMMNOB
3BOSIIOLNN.

HdemoHcTpauum

MopTpeTbl: K. M. Bap, A. O. Kosanesckun, ®. Monnep, 3. Nekkensb.

Tabnuubl n cxembl: «PuUnoreHeTUYECKUn pag nowaany, «ApxXxeonTepuKkey,
«3Bepo3ybble  Awepbl», «CTterouedansl», «PuHnoputbl», «CemeHHble
nanopoTHUKKY», «buoreorpadudeckne 3o0Hbl 3emnuy», «[Opend KOHTUHEHTOBY,
«Penuktbly, «HavanbHble cTtagum 3MOpPUOHaNbHOrO pPas3BUTMS MO3BOHOYHbIX
XMBOTHbIX», «[OMOMOrMYHbIE W aHanorn4yHble oOpraHbl», «PyOuMEHTbI»,
«ATaBu3Mbl», «XPOMOCOMHblE HabOpbl 4enoBeka M LWMMNaH3e», «[naBHble
HanpasneHuns aponoumny, «ObLLne 3aKOHOMEPHOCTUN IBOSOLUNY .

O6opynoBaHue: Kkonsnekumn, repdapumn, MynsXu MCKonaemMmblX OCTaTKOB
OpraHn3mMoB, MYNSKM FOMOJSIOMMYHbIX, aHaNoOrM4YHbIX, PyAMMEHTapPHbIX OPraHoB U
aTaBM3MOB, KOSNEKUUM HaCcEKOMbIX.

Tema 4. lNpoucxoxaeHne n pasBuTue XNU3HM Ha 3emne

Hay4Hble rmnoTesbl MNPOUCXOXAEHUS XMU3HWM Ha 3emne. AbuoreHes wu
naHcnepmus. [JoHay4yHble npeacTaBneHnss 0 3apoXX4eHUN XU3HU (KpeaunoHU3M).
'MNoTe3a NOCTOSIHHOrO CaMO3aPOXKAEHUSA XXU3HU N €€ ONPOBEPXEHNE ONnblITaMmn
®. Pegun, 1. CnannaHuaHn, J1. Tlactepa. [lpOUCXOXOEHUE KU3BHU W
actpobuonorus.

OcHoBHble aTanbl HeopraHM4ecKkom 3BonoUUN. [MnaHeTapHasd
(reonornyeckaq) asonouunsa. Xumumyeckaa oBonoumst. ABMOreHHbIN CUHTE3
opraHM4eckux BeLlecTB u3 HeopraHudeckmx. OnbiT C. Munnepa u I. HOpw.



O6pasoBaHne nonumepoB u3 MoHomepoB. KoauepsaTHas runotesa A. .
OnapuHa, rmnotesa nepBuyHoro 6ynboHa [k, XongewHa, reHeTuveckas
rmnoTte3a . Ménnepa. Pubosmmbl (T. Yek) m runotesa «mupa PHK» VY.
M'Mn6epTa. PopmmnpoBaHne membpaH N BOZHUKHOBEHME NMPOTOKMETKN.

NcTtopus 3emnn n metoabl eé wusyyeHus. Mckonaemble opraHudeckue
octatkn. [eoxpoHonorma un e€ wmetoabl. OTHocuTenbHass u  abcontoTHada
reoxpoHosiornsa. ['eoxpoHosiornyeckas wkasa: 30Hbl, 3pbl, NepUoabl, SMNOXMK.

HadanbHble 3Tanbl opraHunyeckon aonwoumn. llosiBrieHMe U dBonouma
nepBbIX KNeTok. JBonoums metabonnama. Bo3HUKHOBEHME MEpPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHble OMONNEHKM Kak aHanor nepBbix Ha 3emne
coobuect. CTpomaTonuTbl. [1poKapmnoThl 1 3yKapuoThl.

MpoucxoxaeHue aykapuoT (cumbnoreHes). OBOMIOLUNOHHOE
npoucxoxgeHune BupycoB. [lponcxoxaeHne MHOrOKIETOYHbIX OpraHM3MOB.
BO3HMKHOBEHME OCHOBHbIX rPYMM MHOMOKNETOYHbIX OPraHN3MOB.

OcCHOBHble aTanbl 3BOSIOLUKN BbiCLWINX pacTeHun. OCHOBHble apomMopdO3bl
pacteHMn. BbIxog pacTteHun Ha cyuwy. [losiBrneHue crnopoBbiX pacTeHun u
3aBoeBaHne uMu cywn. CeMeHHble pacTeHus. [MponcxoxgeHue UBeTKOBbIX
pacTeHun.

OCHOBHble 3Tanbl 3BOMNKOUUN XMUBOTHOIO Mupa. OCHOBHble apomMopdo3bl
XMBOTHbIX. BeHackasa chayHa. Kembpuinckum B3pbiB — NOSABNIEHNE COBPEMEHHbIX
TMNOB. [lepBble XOpaoBble XUBOTHbIE. KN3Hb B BoAe. OBOMNOLUNA MO3BOHOYHbIX.
MpoucxoxageHne amdpunbun n pentunuin. NponcxoxaeHne MIekonuTarwmnx u
ntuy. [MMpuvHumMn knovesoro apomopdosa. OcBoeHne 6eCno3BOHOYHbIMU U
MO3BOHOYHBIMM XXNBOTHBIMW CYLLIN.

PasButne XusHn Ha 3emnie no apam U nepuogam:. apxewn, npoTeposown,
naneoson, Me3030M, KanHo3on. Obuwasa xapakTepucTuka Knumata W
reonormyecknx npouecco. losBneHMe n pacuBeT XapakTepHbIX OpraHW3MOB.
YrneobpasoBaHue: ero ycnosus 1 BnaHMe Ha ra3oBbli COCTaB aTMOCqepbl.

MaccoBble BbIMUPaHUSA — 3KOSTOrMYECKUe KpPU3nCbl NPOoLnoro. MNpuynHbl v
CNneacTBUSA MacCOoBbIX BbiMMpaHWn. COBPEMEHHbBIA 3KONOMMYECKUI KPU3UC, €ro
ocobeHHocTu. [Npobrnema coxpaHeHus bnopasHoobpasus Ha 3emne.

CoBpeMeHHas cuctema opraHmyeckoro mmpa. lNpuHumnbl kKnaccudgukaumm
opraHnamoB. OCHOBHble cMcTeMaTUYeckue rpynnbl OpraHN3mMoB.

HdemoHcTpauum

MopTpeTtbl: ®. Peawn, J1. CnannaHuaHu, J1. NMactep, N. . Me4dHukos, A. W.
OnapwuH, [x. XongenH, I'. Ménnep, C. Munnep, I". KOpw.

Tabnuubl n cxembl: «Cxema onbita ®. Pegu», «Cxema onbita J1. MNactepa
Mo U3Yy4YEHMI0 camMo3apoXxaeHnsa xXusHm», «Cxema onbita C. Munnepa, . KOpuy,
«OTanbl  HeopraHuM4yeckom 3BonwuMMy, «[leoxpoHonornyeckas  LIKanay,
«HavanbHble aTanbl opraHMyeckon aBositouumny», «Cxema obpasoBaHNa aykapuoT
nyTém cumbuoreHesa», «Cuctema xmBon npupoabl», «CTpoeHue Bupycar,
«Apomopdo3bl  pacTeHun», «PuHnoutbl», «OOHOKNETOYHbIE BOOOPOCHNY,
«MHoroknetouHble Bogopocnu», «Mxu», «[lManopoTHMkM», «lONOCEMEHHbIe
pacteHunsay», «OpraHbl LBETKOBbIX pacTeHuny», «Cxema pasBUTUS >XMUBOTHOIO
Mupa», «ApomMopdo3bl XKMBOTHbIX», «[lpocTenwme», «KuweyHononocTHbIey,
«[nockne yepBu», «YneHncToHorme, «PbIObI», «3eMHOBOAHbIEY,
«[pecmblkatowmecs», «lltuubl», «Mnekonutatowmey», «Passutne XusHun B



apxenckomn ape», «PasBuTre X13HU B NPOTEPO3OMNCKON 3per», «PasBuUTme XnsHu
B naneos3onckon apex», «PasButue XU3HM B MEe3030UCKOoM 3per», «PasButue
XU3HM B KanHO30MCKoW 3pey», « CoBpeMeHHasa cMcTemMa OpraHn4eckoro Mmpa.

O6opynoBaHue: repbapum pacTeHMA pasnuyHbIX OTAENOB, KOMNIEKUnn
HaCEeKOMbIX, BITaXKHble NnpenapaTbl XXUBOTHbIX, PAKOBUHbI MOJIIFOCKOB, KOMNJEKLNN
UINOKOXNX, CKeneTbl MO3BOHOYHbIX >XMBOTHbIX, 4yyerna nTuy W  3BEpen,
KOSMNEeKUMN OKaMEHESIOCTEN, MNOMEe3HbIX MCKOMaemblX, MYMSHKM OpraHnyYecKux
OCTaTKOB OpPraHM3moB.

BupTtyanbHaa nabopatopHas pa6ota «MogennpoBaHMe OMbITOB
Munnepa—tOpn no n3yyeHnto abUOreHHOro CUHTEe3a OpraHNYeCcKnX CoeanHeHumn
B NepBUYHON aTMOCepey.

NabopartopHana pa6oTta «/3yyeHne u onmucaHMe MCKONaemblX OCTaTKOB
APEBHUX OPraHM3MoBY.

MNpakTnyeckaa pabota «/3yyeHne ocobGEeHHOCTEN CTPOEHUS pacTeHun
pasHbIX OTOENOBY.

MNMpakTnyeckan pabora «M3yyeHne oCobEHHOCTEN CTPOEHUSI NO3BOHOYHbIX
XNBOTHbBIX».

Tema 5. lNpoucxoxaeHne YenoBeka — aHTpornoreHes

Pasgenbl n 3agauun aHTpononornn. Metoabl aHTPONOMOruu.

CtaHoBneHne npeacTaBrieHn O NPOUCXOXAEHUM YenoBeka. PenurmosHole
BO33peHusi. CoBpeMeHHble HayYHble TEOPUN.

CxogctBo 4enoBeka € XKMBOTHbIMWU.  CucTemMaTudeckoe MosioKeHune
yenoBeka. CBMOeTenbCTBa CXOACTBA YErioBEKA C XMBOTHLIMWU: CPaBHUTESNbHO-
Mopdponormnyeckue, ambpuonornyeckue, d13nonoro-bmoxmMmmnyeckme,
nosegeH4yeckne. OTNMYMs YenoBeka OT XUBOTHbIX. [TPAMOXOXAEHME U KOMMNEKC
CBSI3aHHbIX C HAM NPU3HaKoOB. Pa3BuUTMeE rofiloBHOrO Mo3ra 1 BTOPOM CUrHasribHOM
CUCTEMBI.

Asvxyimne cunbl (pakTopbl) aHTponoreHesa: buonorndyeckue, coumasbHble.
CooTHoweHne Buonorndeckmx n coumnanbHbiX akTOpPOB B aHTPOMNoreHese.

OcHoBHble cTagun aHTpornoreHesa. PaHHue yenoBekoobpasHblie 06e3bsHbI
(MPOKOHCYNbI) M paHHWE MOHIMAbLlI — 0bLWKMe Npeakn YenoBekoobpasHbiXx 06e3bsH
n nogen. AscTpanonutekm — AOBYHOrve npenku nwogen. Yenosek ymenbin,
nepsBble W3roTOBMEHUA opyaun Tpyga. YenoBek NpAMOXogswMin N NepBbIn
BbIxo4 ntogen 3a npegenbl Adpukn. Yenosek rengensbeprckum — o6Lwmnn
npefoK HeaHOepTanbCKOro 4YesioBeka W YenoBeka pasymMHoro. Yenosek
HeaHOepTanbCKUW Kak BUA NOL4en XONMoAHOro knumarta. Yenosek pasyMHbIn
COBPEMEHHOIO TWNa, OEHUCOBCKMMN 4YEerioBEK, OCBOEHME KOHTUHEHTOB 3a
npegenamun Adopuku. MNaneoreHeTrka n naneoreHoMuKa.

OBOSIOLNA COBPEMEHHOrO Yenoseka. EctecTBeHHbI O0TOOP B nonynaumsix
yernoBeka. MyTauMOHHbIN npouecc 1 nonuMmopduam. MNonynsunoHHbIE BOSHbI,
Apend reHos, Murpaunsa n «d3eKkT ocHoBaTens» B Nonynsaunax COBpeMeHHOro
yeroBekKa.

Yenoseyeckne pacbl. MNoHATME O pace. bonblwwne packl: eBponeongHas
(eBpasuinckasi), aBcCTpano-HerpougHasi (aKBaTopuanbHasi), MOHrosiongHas
(asnaTtcko-amepukaHckada). Bpema n nytM pacceneHus YenoBeka no nraHeTe.
EoMHcTBO  4enoseyecknx pac. HayyHass HecoCTOSITENbLHOCTb  pacu3ma.
[MpncnocobneHHOCTb 4YerioBeka K pasHbIM YCHOBUAM OKpyXaluwen cpeabl.



Brnnanue reorpadgpuyeckon cpegbl u  gpenda reHoB Ha Mopdosiormio U
dom3nonoruto YenoBeka.

MexaucumnnuHapHole  mMetoabl B husmdeckon  (Gmonormyeckom)
aHTponosnorMi.  OBOSIOUMOHHAA  aHTponosnorMss M naneoaHTpononorus
yenoBevyecknx nonynaumn. buocounanbHble UCcneaoBaHNa NPUPOAbl YernoBeka.
WcecnepoBaHne KOaBONOLIMM BMONOrM4YecKoro 1 coLumnanbHOro B YENOBEKE.

demMoHcTpauumn

MopTpeTbl: Y. apsuH, J1. Nlukn, A. A. PornHckuin, M. M. 'epacnmos.

Tabnuubl 1 cxembl: «MeToabl aHTpononorumy, « 0NoBHOW MO3r YenoBekay,
«YenoBekoobpasHble 06e3bsHbl», «CkeneT 4YenoBeka W CKEeneT LWMMMNaH3ey,
«PyoumeHThI n aTaBU3MblY, «[Bnxyuwme cunbl aHTponoreHesay,
«OBOMIOLUMOHHOE OpeBO 4enosekay, «ABcTpanonutek», «4enoBek ymenbiny,
«YHenosek npsmoxogsawmmny, «eHncoBckun 4YenoBek» «HeaHgepTanbubl»,
«KpomaHboHUbl», «[peakn yenoBekay, «3JTanbl 3BONOLMM Yernosekay, «Pachbl
yenoBeKay.

O6opynoBaHMe: MynsKM OKaMEHenocTen, npeamMeToB MaTepuarnbHOm
KynbTypbl NPEAKOB 4YerioBeka, penpoaykumm  (potorpacdmm) KapTUH C
MUONOrMYeckKUMN N BUBNENCKUMKN ClOXKETaMU  MPOUCXOXKOEHUS YeroBeka,
doTorpadomm HaxoOoOK WMCKOMaeMblX OCTaTKOB 4erioBeka, CKeneT 4erioBeka,
MOAENb Yepena 4YerioBeka W 4yepena wumnaH3e, Mogenb KUCTU 4YerioBeka W
KMCTW WWMMNaH3e, MOAENM Topca NpeakoB Yenoseka.

NabopatopHasa paborta «M3yyeHne ocobeHHOCTENW CTPOEHUA ckeneTa
YyerioBeKa, CBA3aHHbIX C NPSIMOXOXAEHNEMY.

MpakTnyeckasn pabora «V3yyeHne aKonornyeckmx agantauum YenoBekay.

Tema 6. Jkonornsa — Hayka O B3aMMOOTHOLUEHMAX OPraHU3IMoOB U
HagopraHU3MeHHbIX CUCTEM C OKpYyXKatlolen cpenoun

3apoxageHue n passutmne akonorum B Tpyaax A. N'ymbonbarta, K. @. Pynbe,
H. A. CesepuoBa, 3. ['ekkensa, A. TeHcnu, B. H. CykadéBa. Pasgenbl n 3agayu
akonorun. Cesi3b 3KOOrMnN C APYrMMu Haykamu.

MeToabl akonorun. MoneBble HabnwoaeHUs. OKCNEPUMEHTbI B 3KOMOMMM:
npupoaHole 1 nabopaTtopHble. MopgenupoBaHue B 3konorun. MOHUTOPUHT
OKpY>KatoLen cpeapbl: NoKanbHbIN, perMoHasibHbIN U rnobanbHbIN.

3Ha4yeHMe OSKOMOrMYecKMX 3HaHWKW AONnd  4YenoBeka. JKOnornyeckoe
MMUPOBO33pEHME KaK OCHOBA CBA3EN YyenoseyecTBa c npupoaon. dopmupoBaHume
9KONOrMYeCcKom KynbTypbl U 9KOSTOrM4YECKON rpaMoTHOCTU HaceneHus.

demMoHcTpauuu

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

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

Na6opartopHasn paboTa «MN3yyeHmne MeTOoLOB 9KON0OrMyecKmnx
nccnegoBaHUny.

Tema 7. OpraHuambl 1 cpega ooutTaHus

JKonornyeckune drakTopsbl n 3aKOHOMEPHOCTH UX  OEencTBuUL.
Knaccudukauua akomnormyecknx aktopoB: abuoTudeckne, OBuoTMyeckue,
aHTponoreHHble. Obuime 3aKOHOMEPHOCTU OENCTBUSA 3KONOrMYecKux (pakTopos.



MpaBuno muHumyma (K. LWnpenrenb, 0. JInbux). TonepaHTHOCTb.
OBPUBMOHTHbIE N CTEHOBMOHTHbIE OPraHN3MbI.

Abunotuyeckne daktopbl. CBeT Kak akomnorundeckun dakrop. [dencrteue
pasHbIX y4aCTKOB COJSTHEYHOrO CrnekTpa Ha OpraHuamMbl. JKONOrnyeckme rpynnol
pacTEHUN W XXUBOTHbIX MO OTHOWEHUIO K cBeTy. CurHanbHad ponb cBeTa.
doTonepmnoanam.

Temnepatypa kak akonormdeckum dakrtop. [enctsue Temnepatypbl Ha
opraHnambl. NMonKnIOTEPMHbIE U TOMOMOTEPMHbBIE OPraHn3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIE OpraHn3MmbiI.

BnaxHocTb Kak akonorudeckmin daktop. [lNpucnocobneHna pacTeHnin K
nogaepxaHunio BogHoro 6anaHca. Knaccmudukauns pacTteHur no OTHOLLEHUIO K
Boae. NMpncnocobneHuns XMBOTHbIX K UBMEHEHMIO BOAHOIO pexuma.

Cpenbl obutaHna opraHM3MoB: BOOHas, Ha3eMHO-BO3yLLHas, NOYBEHHas,
rmybunHHass  NoAMNOYBEHHasl,  BHYTpUMOpraHuaMeHHas.  PuankKo-xmmmuveckune
ocobeHHOCTM cpef obuTaHua opraHu3mMoB. [lpucnocobreHns opraHM3MoB K
XW3HW B pasHblX cpefax.

Buonornyeckne putmbl. BHewHue wn BHyTpeHHMEe puTMbl. CyTOuYHbIE U
roguyHble putMmbl. MNMpucnocobneHHOCTb OpPraHM3MOB K CE30HHbIM M3MEHEHUSIM
YCNOBUM XU3HW.

KnsHeHHble dopmbl  opraHuM3moB. [lOHATME O J>KM3HEHHOW opme.
YKnsHeHHble  opMbl  pacTeHun:  OepeBbsi,  KYCTapHUKW,  KYCTapHUYKM,
MHOrofieTHMe TpaBbl, OAHONeTHMEe TpaBbl. XXWU3HEHHblE (OPMbl >KMBOTHbIX:
rMMapoOBUOHTLI, reOBUOHTLI, a’3pPOBMOHTbLI. OCOBEHHOCTM CTpoeHna Kn obpasa
XU3HMW.

BuoTtnyeckune dakTopsbl. Buapl OMoTUYECKNX B3aMOLENCTBUN:
KOHKYpEHUNA, XULLHNYEeCTBO, CMMOMO3 1 ero copmbl. [apasntnam, koonepauus,
MyTyanuam, KOMMEHcanumam (kBApTUPaAHTCTBO, HaxnebHMYeCTBO).

HeTpoduyeckme B3ammopencteusa (tonudeckue, dopuyeckune, abpuyeckne).
3HayeHne OMOTUYECKMX B3aMMOOENCTBUM AN CyLeCTBOBAHUS OpPraHnM3mMoB B
cpene obutaHus. MNMpUHUKUN KOHKYPEHTHOMO UCKITHOYEHUS.

JemoHcTpauum

Tabnuubl 1M cxembl: «3konorndeckne dakrtopbl», «CBETOBOWM CHEKTPY,
«JKonormyeckne rpynnbl XUBOTHBLIX MO OTHOLUEHUIO K CBETY», «TernmnoKpoBHbIE
XWBOTHbIE», «XOJIOQHOKPOBHbLIE >XMBOTHbIE», «dPusnornorndyeckne agantaumm
XMBOTHbIX», «Cpegbl o0buTaHuMs opraHuamoBy», «buonorundyeckne pUTMbIY,
«XKusHeHHble  opmbl  pacTeHuny, «KMU3HEHHble  OPMbl  KMUBOTHbIXY,
«QKocucTeMa LUMPOKOSIMCTBEHHOIO fecay», «3JKOCUCTEMa XBOWHOMO recay,
«Uenn MATaHUAY, «XULHNYECTBOY, «lMNapasutnamy, «KOHKypeHums»,
«Cnmbunos», «kKommeHcanmam».

O6opynoBaHue: repbapum pacTeHUn U XKMUBOTHBIX, NPUCNOCOBNEHHbIX K
BMUAHNIO PasfiIMYHbIX 3SKOMOMMYeCcKUx akTopoB, repbapum CBETONOOMBLIX,
TeHentobumBbIX N TEHEBBIHOCNMBbLIX pacTEHUN, CBeTONOOMBLIE, TeHENOMBLIE U
TEHEBbIHOCIMBbIE  KOMHAaTHble  pacTeHus, repbapumn n Konnekumm
TennontobusblX, 3UMOCTONKNX, MOPO30YCTOMYMBLIX PaCTEHURN, Yyyena nTuy u
3Bepen, repbapun pacTeHur, OTHOCALMXCA K rurpoutam, Kcepodutam,
Me3outaMm, KOMHATHble pacTeHUs OaHHbIX TrPynn, KOMMEeKUUM >KUBOTHbIX,
obutalowmx B pasHblXx cpedax, repbapum m Konnekumm pacTteHun M XUBOTHBDIX,



obnagarowmnx Yyeptamm npucnocobrieHHOCTN K CE30HHbIM N3MEHEHUSM YCINOBUIA
XWU3HKU, repbapum N KONMEKUMN PaCTEHUMA U KMUBOTHbLIX Pa3fUYHbIX XXU3HEHHbIX
dopM, KOMMEKUMN >KMBOTHBIX, YYacCTBYHOLWMX B pPasfiMyHbiX OUOTUYECKMX
B3aMMOAOENCTBUSAX.

NabopartopHana pabota «BbigsBneHMe npucrnocodbneHnn opraHM3mMoB K
BINUSIHMIO CBETa».

NabopatopHana pabota «BbigsBneHMe npucrnocobneHun opraHM3MoB K
BNUAHNIO TemMnepaTypbi».

NabopatopHaa pabora «AHaTtommyeckne OCODEHHOCTM pacTeHUn K3
pasHbIX MECT 0buTaHmna.

Tema 8. Ikonorua BMAoOB U nonynsaumn

Qkonornyeckmne XapaKTepUCTUKK nonynsayum. Monynsaunsa Kak
Buonornyeckas cuctema. Ponb HeogHOPOAHOCTU cpeabl, husndeckmx 6apbepos
n ocobeHHocTen 6Guonormm BuMAOB B OPMUPOBAHMM MNPOCTPAHCTBEHHOM
CTPYKTYypbl nonynaumi. OCHOBHble nokasaTtenu nonynsiunn: YUCIEHHOCTb,
NMOTHOCTb, BO3pacTHasd WM MONioBasi CTPYKTypa, POXOAEeMOCTb, MPUPOCT, TEMN
pocTa, CMEPTHOCTb, MUrpauus.

Qkonornyeckasa cTpyktypa nonynsummn. OueHKa YMCIIEHHOCTU NOMNynsumN.
OnHamuka nonynsaumm n eé perynauus. bnotnyecknn noteHuman nonynsauuu.
MogenupoBaHme auHamukm  nonynsumn. KpuBble  pocTa  YMCIEHHOCTH
nonynaumn. Kpusble BbhknBaHus. Perynauus 4MCAeHHOCTU nonynsauun: porsb
aKkTopoB, 3aBUCALUMX M HE 3aBUCALUMX OT MNIIOTHOCTU. JKOMorn4yeckne
cTpateruu BMaoB (r- n K-ctpaterum).

MoHaTne o6 akonorudeckon Huwe Buaa. MectoobutaHue. MHoromepHas
mMoaenb 3akorormyeckonm Huwmn k.M. XatuymHcoHa. Pasmepbl 3KONOrMyeckom
HUWW. NoTeHumManbHas 1 peann3oBaHHast HULLIN.

Buo kak cuctema nonynsaumn. Apeanbl BUOoOB. Buabl M MX KU3HEHHbIE
cTpaTtermm. QKonormyeckne SKBMBaneHThbI.

3aKOHOMEPHOCTM MOBEAEHUSS U MUIrpaumMi KUBOTHbIX. bBuonornyeckne
WHBa3UKN YYy>XePOAHbIX BUAOOB.

JemoHcTpauum

MopTpeT: K. . XaTYMHCOH.

Tabnuubl M CXembl: «OKONMOrMYeckne XapakTepUCTUKM NOoNynsummy»,
«lMpocTpaHcTBEHHAA  CTpykTypa nonynauum», «BospacTHble nmnpamuibl
nonynaumMm», «CKOpOCTb 3aceneHusi MOBEPXHOCTM 3emnvM  pasfiMyHbIMU
opraHnsamamm», «Mogenb akonorndeckon Huwmn k. . XaTymHcoHay.

O6opynoBaHue: repbapum pacTEHUIN, KONNEKLMUN KUBOTHbIX.

NabopatopHaa pabota «[lpucnocobrneHna cemssH pacTeHMn K
pacceneHunio».

Tema 9. Akonormna coobwecTB. AKONormiyeckme CUCTeMsbl.

Coobuwectsa opraHuamoB. buoueHo3 u ero cTpyktypa. CBasu mexay
opraHusamamu B buouLeHo3se.

Jkocuctema kak oTkpbitas cuctema (A. k. TeHcnn). PyHKUMOHaANbHbIE
6rnokM OpraHnM3amMoB B 9KOCUCTEME: MNPOAYLUEHTbl, KOHCYMEHTbl, pefyLeHThbl.
Tpodunyeckne yposHu. Tpodmyeckne uenm u cetn. AbuoTudeckme O6noku
akocucteM. NMouBbl 1 unbl B 3kocuctemax. KpyroBopoT BELLECTB U NOTOK SHEPrun
B 3KOCUCTEME.



OcHoBHble  nokaszaTenn  3kocuctembl. buomacca v npoaykums.
JKonornyeckne nupamuabl ymcern, buomacchl U SHEpPruu.

LuHamuka skocucmem. Kamacmpogbudeckue rnepecmpouku. @raykmyayuu.
HanpaBneHHble 3aKOHOMEPHbIE CMEHbI COOOLLECTB — cyKLeccun. [lepBuyHbIE K
BTOPUYHbIE CYKLECCUM W UX MPUYUHBbI. AHTPOMOreHHble BO3OEWCTBUA Ha
cykueccun.  KnumakcHoe  coobuiectBo. bBuopasHoobpasve w© nomnHoTta
KpyroBopoTa BeLLEeCTB — OCHOBa YCTOMYMBOCTWN COOOLLECTB.

[MpupoaHbIE SKOCUCTEMbI. QKOCUCMEMbI 03EP U peK. IKkocucmembl mopel U
OKeaHos. JkocucmeMbl myHOp, fiecos, cmerned, MycmbiHb.

AHTponoreHHble 9KocucTembl. Arpoakocuctema. ArpoueHos. Pasnuuna
MeXay aHTPOMOreHHbIMU U NPUPOLHLIMU 3KOCUCTEMAMMU.

Ypboakocuctembl. OCHOBHble KOMMOHEHTbI ypboakocuctem. [opoackas
dnopa u dayHa. CuHaHTponusaumsa ropoackon dayHbl. buonornyeckoe wu
X03ANCTBEHHOE 3HAYEeHME arpO3KOCMCTEM U YPOOIKOCUCTEM.

3akoHoMepHOCTM (hOPMMPOBAHUSA OCHOBHbIX B3aMMOLENCTBUIA OPraHn3MoB
B akocuctemax. Ponb kKackadHozo aggekma u 8udo8-a0ughukamopos
(knrovesbix 8uUd08) 8 byHKUUOHUPpOBaHUU 3KocucmeMm. [lepeHoc aHeprun wu
BELLECTB MeXQy CMEXHbIMWU 3KocucTtemamn. YCTOMYMBOCTb OPraHM3MoOB,
nonynauMm wn SKOCUCTEM B YCMOBUSX €CTECTBEHHbIX W aHTPOMOreHHbIX
BO34ENCTBUMN.

MexaHusmbl  e030elicmeusi  3a2psi3HEHUU  pasHbIX  murnoe  Ha
cybop2aHU3MEHHOM, Op2aHU3MEHHOM, MOMynsyuoOHHOM U 3KOCUCMEMHOM
YPOBHSIX,  OCHOBbI  3KOJ/I02UYECKO20  HOPMUPOBAHUSI ~ aHMPOro2eHHO20
go3delicmeus. MeTooonormss MOHUTOPUHIA E€CTECTBEHHbLIX WM aHTPOMOreHHbIX
9KOCUCTEM.

demoHcTpauum
MopTpeT: A. k. TeHcnn.
Tabnuubl n CXEeMbl: «CTpyKkTYypa OunoueHosa», «3Kocuctema

LLMPOKOSTUCTBEHHOrO Nnecay, «QKocuctema XBOMHOro neca», «PyHKUMOHAsbHbIE
rpynnbl OpraHM3MoB B 3Kocuctemey», «KpyroBopoT BELLECTB B 3KOCUCTEMEY,
«Uenn nutaHma (nactbuwHas, aeTpuTHas)», «3Konorudeckass nupamuga
yucen», «JKorornyeckass nupamuga buomacchly, «3JKonorudeckas nupamuaa
3HEpPruny, «ObpasoBaHue oonoTan, «lepBuyHas cyKLeccus»,
«BoccTtaHoBneHne neca nocne noxapa», «JKocuctema o3epar», «ArpoLeHOo3y,
«KpyroBopoT BelecTB W TMOTOK 9Heprum B arpoueHose», «[llpumepsbl
ypboakocuctem».

O6opynoBaHue: repbapum pacTeHU, KONMEKUNN HACEKOMbIX, Yydena ntu
n 3Bepen, repbapun KynbTYpHbIX U OUMKOPACTYLWMX pacTEHUW, akBapuyM Kak
MOAESb 9KOCUCTEMBI.

MpakTuyeckan paborta «M3yyeHne n onncaHme ypboakocnctemMbl».

NabopartopHaa paborta «M3yyeHne pasHOOOpa3na MENKUX MNOYBEHHbIX
YTIEHUCTOHOIMMX B Pa3HbIX 9KOCUCTEMAX.

AKCKYpCUA «IKCKYpCUSA B TUMUYHLIN BroreoueHos (B oybpasy, 6epesHsik,
eITbHUK, Ha CyX040MbHbIN U MOMMEHHbIN Nyr, 03epo, 60N10TO)».

AKCKYpPCUA «IDKCKYpCUA B arpoakocuctemy (Ha nore unm B TennuyHoe
XO35IUCTBO)».

Tema 10. Buocdepa — rnobanbHas akocuctema



Buocdepa — obwennaHeTapHas obonodka 3emnu, raoe CywecTByeT UNnu
cyuwiectBoBana usHb. PasButue npencrtaeneHnn o buocdepe B Tpyaax 3.
3tocca. Yuenne B. W. BepHagckoro o 6uocdepe. Obnactn buocdepbl n eé
coctaB. XKnBoe BeLecTBo brocdepbl 1 ero pyHKUUK.

3akoHoMepHOCTM cyuwecTBoBaHua 6uocdepbl. OcobeHHOCTU Guocdepsl
Kak rnobanbHom 3kocucTembl. [OuHamuyeckoe paBHOBecne B ©Ouocdepe.
KpyroBopoTbl BewectB M Ouoreoxmmumyeckme UuMknbl (yrnepoga, asoTa).
PutmMmyHOCTb ABNeHun B buocdepe.

3oHanbHOCTb 6uocepbl. MNMoHATME o Bmome. OcCHOBHble GUOMBbI CYLUW:
TYHOpPA, XBOWHblE Jleca, CMeLlaHHble W LIMPOKOSIMCTBEHHbIE neca, CTenu,
CaBaHHbI, MYCTbIHK, TPOMNYECKME feca, BbICOKOropbs. Knumar, pacTutenbHbin 1
XWBOTHbIN MUp BMOMOB CyLLWN.

CTpyKkTypa 1 OYHKUMS XMBbIX CUCTEM, OLEHKA UX PECYpPCHOro noteHuunana
n BuocepHbIX PYyHKUUA.

demoHcTpauum

MopTtpeTsl: B. . BepHaackun, 3. 3tocc.

Tabnuubl n cxembl: «'eocdepbl 3emnny, «KpyroBopoT azota B Npupoaey,
«KpyroBopoT yrnepoga B npupoae», «KpyroBopoT kucropoga B npupoaey,
«KpyrosopoT Bogbl B npupoge», « OCHOBHble GMOMbI Ccywny, «Knumartmyeckme
nosica 3emnuy», «TyHgpay», «Tanra», «CmeLwwaHHbIn necy, «LLIMpoKONMCTBEHHbIN
necy», «Ctenby», «CaBaHHa», «[1ycTblHa», « Tponnuyeckuin necy.

O6opynoBaHue: repbapun pacTeHMn pasHbix OMOMOB,  KOMSIEKUUK
XWBOTHBIX.

Tema 11. YenoBek u oKkpyxarowijana cpega

OKonornyeckne Kpusmcbl M UX MNpuunHbl. Bosgencrteme 4yenoseka Ha
buocdepy. 3arpsisHeHne Bo3gylwHOW cpedbl. OxpaHa Bo3gyxa. 3arpsi3HeHue
BogHoM cpenbl. OxpaHa BOAHbIX pecypcoB. PaspyweHne nousBbl. OxpaHa
MOYBEHHbIX pecypcoB. N3ameHeHne knnmara.

AHTpOMOreHHoe BO34EeNCTBME Ha PaCTUTENbHbIN U XUBOTHbLIN MUp. OxpaHa
PacTUTENbHOIO N XMBOTHOMO Mupa. OCHOBHbLIE MPUHLMMbLI OXpaHbl NPUPOALI.
KpacHble kHurn. Ocobo oxpaHsiemble npupogHble Tepputopumn (OOTMT).
BoTaHunyeckne cagbl 1 300M10rMYECKMe Napku.

OcCHOBHbIE MPUHLUUNBI YCTOMYMBOrO pasBUTUS YeroBeYyecTBa W Npupoabl.
PaumoHanbHoe  npupoaononb30BaHME U COXpaHeHue - BMOoNorMyeckoro
pa3Hoobpasus 3emnun. OOLWMe 3aKOHOMEPHOCTU rnodanbHbIX 3KONOrMYEeCKUX
Kpnanco. OCOB6EHHOCTM COBPEMEHHOTO KpM3nca 1 ero BeposiTHbIE NOCNEACTBUS.

PasButne MeTo4oB MOHUTOPUHIA pPasBUTUSA  OMNACHbIX TEXHOrEeHHbIX
npoueccoB. CucmemHble uccriedogaHusi riepexoda K pecypcocbepezaroweli u
KOHKypeHmocrnocobHol  aHepzemuke. buonosuyeckoe pasHoobpasue u
buopecypcbl. HauyuoHanbHble UHGOPMaUUOHHbIE cucmembl, obecrniequsaroujue
oocmyrn K UHgopMauuu o coCcmosiHUK0 omaoersibHbIX 8ud08 U 3KOCUCMEM.
OcHoebl  akopeabunumayuu  3kocucmem U  criocoboe  6opbbbl  C
b6uonospexx0eHuUsIMU. PeEKOHCMPYKUUSI MOPCKUX U Ha3eMHbIX 3KOCUCMEM.

JemMoHcTpauumn

Tabnuubl ©n  cxembl: «3arpsis3HeHne atMmocdepbl», «3arpsA3HeHune
rmapocdepbl», «3arpsi3HeHMe nouBbl», «[llapHukoBbin 3ddekT», «Ocobo
OXpaHsieMble NpUpoaHbIE TepputTopuny, «Mogenun ynpasnseMmoro mmpay.



O6opynoBaHue: ¢oTtorpacdmm oxpaHsieMbIX PacTEHUN U KMBOTHbIX KpacHou
KHUrn Poccuinckon depepaunmn, KpacHom KHUrM permoHa.



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

JINYHOCTHbIE PE3YJIbTATDI

droC COO ycraHaBnuBaeT TpeboBaHMS K pesynbTaTaM OCBOEHUSA
obyvalowmmmnuca nporpamm cpegHero obuiero obpasoBaHUA: JIMYHOCTHbIE,
MeTanpeagMeTHble U NpeaMETHbIE.

B CTpyKType NIMYHOCTHbIX pe3yfibTaTOB OCBOEHUSA NporpamMmmbl No Guonoruu
BblAENeHbl  criegylowme  COCTaBnslOWME:  OCO3HaHMe  obyyarowmmucs
POCCUMCKOWN rpaXkQaHCKON WOEHTUYHOCTM — TOTOBHOCTU K CaMOpasBUTUIO,
CaMOCTOATENBbHOCTU U CaMOOMNpeadeneHno, Haau4yue momusauuu K oBy4eHUuro
Buonoruun, yeneHanpasneHHoe pasgumue BHYTPEHHUX YOEXOAEHUN JINYHOCTU Ha
OCHOBE  KIMOYEBbLIX LEHHOCTEN U  WUCTOPUYECKUX Tpaguuunm  pasBUTUS
Buonormyeckoro 3HaHud, 20mMoeHOCMb U CrnocobHocmb  ODy4valroLMXCs
PYKOBOACTBOBATbCA B CBOEWM  AEATENbHOCTM  LIEHHOCTHO-CMbICIIOBbLIMU
yCTaHOBKaMu, npucywmmMm cucteme Ouonorndeckoro obpasoBaHud, Hanu4due
rpagoCco3HaHUsl 3KOSIOrMYECKOW KynbTypbl, CrOCO6HOCMU cmasumbs Uenu wu
CTPOUTb KM3HEHHbIE NIIaHbl.

JInyHOCTHbIE pesynbTaTbl OCBOEHUS NPOrpaMmbl N0 BMONOrMM 4OCTUralTCs
B eOuHCTBE y4yebHOM M BOCNUTATENbHOM AOEATENbHOCTU B COOTBETCTBUWN C
TPaAVLMOHHBIMN POCCUNCKUMU COLMOKYNbTYPHBIMW, NCTOPUYECKUMU U OYXOBHO-
HPaBCTBEHHbIMU LIEHHOCTAMU, NPUHATLIMX B OBLLECTBE NpaBunamMmum n HoOpmMamm
noBegeHnss M crnocobCTBYOT MnpoueccamM CaMOMO3HaHUS, CaMOBOCMUTAHUA W
CamMopasBuUTUA, Pas3BUTUA BHYTPEHHEW MNO3ULMM JIMYHOCTM, naTpuoTuamMa wu
YBaXXEHUS1 K 3aKOHY M NPaBOMOPsiAKY, YenoBeKy Tpyaa M CTapLuemy MOKOSIEHMIO,
B3aMMHOI0 YyBaXXeHUs, OEepexxHOro OTHOLUEHUSI K KyNbTYpHOMY Hacneauio wu
TpagMuusm MHOroHaumoHanbHoro Hapoga Poccuickon degepaunn, npupoae u
OoKpy>KatoLen cpeae.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHUA Yy4yebHoro npegmeta «buonorus»
OOJTKHbI oTpaxaTb rOTOBHOCTb n CNOcOBHOCTb oby4atomxcs
PyKOBOACTBOBATbCA CHPOPMUMPOBAHHOM BHYTPEHHEN MO3ULMEN  JIMYHOCTH,
CUCTEMOMN LIEHHOCTHbIX OpMEHTaUMnh, MO3UTUBHbLIX BHYTPEHHUX YOexXaeHuN,
COOTBETCTBYIOLINX  TPAOUUMOHHBIM  LIEHHOCTAM  POCCUMMCKOro  obuiecTsa,
paclUMpPEHNE >KUBHEHHOTO OnbiTa WM OnblTa AesaTenbHOCTUM B npouecce
peanu3auumM OCHOBHbIX HanpaBneHMM BOCMUTATENIbHOW OEeATENbHOCTU, B TOM
yncne B YacTu:

1) rpaxxgaHCKoOro BOCNUTaHus:

C(hOPMMPOBAHHOCTb MPaXXgaHCKOW No3uumm oby4varollerocsl Kak akTMBHOMO
N OTBETCTBEHHOIO YnieHa POCCUNCKOro obLLecTBa;

OCO3HaHME CBOWX KOHCTUTYLMOHHLIX MpaB M 0OS3aHHOCTEN, YBaXXeHWe
3aKOHa 1 NpaBonopsAaKa;

FrOTOBHOCTb K COBMECTHOW TBOPYECKOW AEATEeNbHOCTU Mpu CO34aHuu
y4yebHbIX MPOEKTOB, peLleHMN y4ebHbIX U NO3HaBaTENbHbIX 3ad4ay, BbIMONHEHUMN
BMONOrMYEeCcKNX SKCNEPUMEHTOB;

CMOCOOHOCTL onpeaensTb COBCTBEHHYH MO3ULMIO MO OTHOLUEHUIO K
SIBMTEHNSAM COBPEMEHHON XXN3HN N OO BbACHATL €€;



YMEHUEe yu4nTbiBaTb B CBOUX AENCTBUAX HEOOXOOMMOCTb KOHCTPYKTUBHOIO
B3aMMOLENCTBUSA JIOAEN C pasHbIMU YOexXOeHUAMN, KyNbTYPHbIMU LLIEHHOCTAMU
N coumanbHbIM MOMNOXEHUEM;

rOTOBHOCTb K COTpPYyQHMYECTBY B Mpouecce COBMECTHOMO BbIMOSTHEHUS
y4yeOHbIX, MO3HaBaTENbHbIX W WCCReAoBaTENbCKMX 3aday, YBaXXUTENbHOro
OTHOLWUEHNA K MHEHWIO OMMOHEHTOB Mpu OBCYXOEeHUM CHOpHbIX BOMPOCOB
BGronornyeckoro cogepxaHus;

rOTOBHOCTb K 'YMaHUTapHOW U BOJNTOHTEPCKON OEATESNIbHOCTY;

2) naTpMoOTUYECKOro BOCNUTaHUSA:

chopMnpOBaHHOCTb POCCUMNCKON rpakgaHckom MOEHTUYHOCTN,
naTpuoTM3ma, yBaXXeHUsi K CBOeMy Hapopdy, YyBCTBa OTBETCTBEHHOCTU nepen
PogovHon, ropgoctm 3a cBOM KpauW, CBOW PoauHy, CBOW £3blK U KynbTypy,
NPOLLISIOE N HacTosILee MHOroHaumMoHanbHoro Hapoga Poccuu;

LEHHOCTHOE OTHOWEeHMe K nNpPUPOAHOMY Hacneguvr U nNaMaTHUKaM
npupoabl, AoCTwKeHussM Poccun B Hayke, UCKYCCTBe, CropTe, TEeXHONOrusix,
TpyAe;

CNOCOBHOCTbL OLEeHMBaTb BKMNag POCCUUCKUX YYEHbIX B CTaHOBIiEHME W
pa3sutue Ouonorum, MOHUMaHUSa 3HadyeHua Ouornormm B NO3HAHUU 3aKOHOB
NPUPOAbI, B XXWU3HM YerioBeka N COBPeMEHHOro obLLecTBa;

noenHas ybexaéHHOCTb, FOTOBHOCTb K CryXeHuto u 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) AYXOBHO-HPaBCTBEHHOI0 BOCMUTAaHUA:

OCO3HaHWe OYXOBHbIX LLleHHOCTEN POCCUNCKOro Hapoaa;

chOpPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHWUSA, 3TUYECKOro NOBeaEHMS;

CMOCOOHOCTb OLEeHMBaTb CUTyauuilo U NPUHMMAaTb OCO3HaHHbIE peLUeHUd,
OPUEHTUPYSCb HA MOparibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTN;

OCO3HaHWe NUYHOro BKrajda B MOCTPOEHUe YCTONYMBOro dyayuiero;

OTBETCTBEHHOE OTHOLIEHWE K CBOUM pOAUTENSM, CO3L0aHUI0 CeMbM Ha
OCHOBE OCO3HaHHOIO MPUHATUA LIEHHOCTEN CEMEMHOWN XXU3HWU B COOTBETCTBUM C
Tpaamumammu HapogoB Poccuu;

4) 3cTeTUYEeCKOro BOCNUTaHUA:

aCTeTUYeCcKoe OTHOLWEeHME K MUPY, BKMOYas 3CTeTUKy ObiTa, HayyYHOro u
TEXHUYECKOro TBOpYECTBa, cnopTa, Tpyaa, 0bLweCTBEHHbIX OTHOLLUEHUN;

NoOHMMaHMe 9SMOUMOHANbHOINO BO3AEWUCTBUS XKMBOM MNpuUpoabl U eé
LEeHHOCTH;

rOTOBHOCTb K CaMOBbIPaXEHUIO B pasHblX BuAaxX WUCKYCCTBA, CTpPeMIeHune
NPOSIBASATbL Ka4eCcTBa TBOPYECKOW JIMYHOCTY;

5) domanyeckoro BocnutaHus, hopMmMpoBaHnUA KynbTypbl 340POBbSA U
3MoOUMOHanbHOro 6raronony4us:

NOHUMaHWe n peanu3auma 3gopoBoro M 6es3onacHoro obpasa KU3Hu
(3mopoBoe  nuTaHue, cobnaeHue  TMrMEeHUYECKUX MpaBunm U HOPM,
cbanaHCcuMpoBaHHbIN pPeXUM 3aHATUA WU OTAbIXa, perynspHaa dusndeckas
aKTUBHOCTb), OepeXXHOro, OTBETCTBEHHOIO W KOMMETEHTHONO OTHOLWIEHUS K
coB6CTBEHHOMY (PM3NYECKOMY U NCUXUYECKOMY 300POBbIO;

NOHUMaHWe LEHHOCTU npaBusil  WHOMBUAOYaNbHOMO U KONJSIEKTUBHOIO
BGe3onacHoro noBeAeHust B CUTyauusix, yrpoxarLwmx 340p0oBbo U XXU3HW NoaeN;



OCO3HaHMe MOCNeACTBUN N HEMPUATUS BpeLHbIX NpuBbiveK (ynoTpebneHns
arikorosisi, HapKoTUKOB, KYpPeHUs);

6) TpyaoBoro BocnutaHus:

FOTOBHOCTb K TPyAy, OCO3HaHWEe LEeHHOCTM MacTepcTBa, Tpyaonobue;

FrOTOBHOCTb K aKTUMBHOW [OeATEeNbHOCTU TEXHONOrM4yeckom u coumarbHOum
HanpaBneHHOCTH, CnocobHOCTb NHULUMPOBATb, nnaHupoBaTb n
CaMOCTOATESIbHO BbIMOMHATL TaKyl AeATeNbHOCTb;

MHTEpPEeC K pasfnuyHbIM cdepam npodeccuoHansHON OesaTenbHOCTMH,
yMEHME coBepLLaTb OCO3HAHHbIN BbiIbOp ByayLlen npodeccnn n peannsoBbiBaTb
COBCTBEHHbIE XN3HEHHbIE MMaHbl;

FOTOBHOCTb W CMOCOBGHOCTb K ob6pasoBaHWio M camoobpas3oBaHWiO Ha
NPOTSXKEHNN BCEN XKNU3HMU;

7) 3KONOrn4yecKoro BOCNUTaHuA:

9KOMornyeckn LenecoobpasHoe OTHOLWIEHME K NpUpoAe KakK MCTOYHUKY
XW3HU Ha 3eMrie, OCHOBE €€ CyLLLeCTBOBaHUS;

NOBbILLEHNE YPOBHA 3SKOMOMMYECKOW KynbTypbl: npuobpeTeHne onbiTa
NNaHUPOBAHNA TMOCTYNKOB M OLEHKM WX BO3MOXHbIX MOCMeAcCTBUN  Onis
OKpy>XXatoLen cpeasbl;

OCO3HaHue rnobanbHOro xapakrtepa 3KoSiormyecknx npobnem m nyten mx
peLUeHuns;

CMOCOOHOCTbL MCNonb3oBaTb MNpuobpeTtaemMble nNpu n3ydyeHun 6Guonornm
3HaHNA M YMeHuUs npu peweHun npobriem, CBA3aHHbIX C pauMOHasnbHbIM
npupogonosnib3oBaHnem (cobrnogeHne npasBun  NOBedeHUs B Npupoae,
HanpaBfeHHbIX Ha COXpaHeHMe paBHOBECUS B 3KOCUCTEMAx, OXpaHy BUAOB,
aKkocucTtem, buocoepsl);

aKTUBHOE HenpuaTve [OEeWCTBUK, NPUHOCALWMX Bped  OKpYXXatoLlen
NpUPOaHON cpefe, YMeHWe MporHo3MpoBaTb HebraronpuaTHbIE 3KONOrMyeckue
nocneacTena npeanpuHUMaeMblxX 4ENCTBUM U NpeaoTepallaTth UXx;

HanuMymMe pasBuUTOro 3KOSTOrMYECKOro MbILSIEHUS, SKONMOrMYEeCKON KynbTypbl,
onbiTa AeATenbHOCTH 9KONOrn4yecKom HanpaBfeHHOCTN, yMeHUs
PyKOBOACTBOBATLCA MMM B MO3HABaTENbHOM, KOMMYHUKATUBHOW N COLMANbHON
npakTuKe, rOTOBHOCTU K y4aCTUIO B MPaKTUYECKON OeATENbHOCTU SKONOrM4eCcKom
HanpaBfieHHOCTN;

8) LeHHOCTN Hay4HOro No3HaHus:

C(hOPMMPOBAHHOCTE MUPOBO33PEHMUS, COOTBETCTBYIOLLErO0 COBPEMEHHOMY
YPOBHIO pasBUTUS HaykM U OBLLECTBEHHOW MPaKTUKW, OCHOBAHHOINO Ha guanore
KynbTyp, CNOCOBCTBYIOLLErO0 OCO3HaHMIO CBOErO MecTa B NOSMUKYNIbTYPHOM MUPE;

COBEPLUEHCTBOBAHNE SI3bIKOBOW M YUTATENbCKOW KyNbTypbl Kak cpeacTtsa
B3anMMOAENCTBUA MexXay NoabMU N NO3HAHUS MUPa;

NOHUMaHWe cneunukn OMoNorMM Kak Hayku, OCO3HaHUS €€ ponu B
dopMnpoBaHMM paLMOHASTIbHOrO HAy4YyHOro MbILIIEHUA, CO30aHUN LeNOCTHOro
npegcrasneHna o6 OKpyxarleM Mupe Kak O eaAUHCTBE NpUMpoabl, Yenoseka u
obuiecTBa, B MO3HAHMM MPUPOOHbLIX 3AaKOHOMEPHOCTEN M peLlleHun npobnem
COXpaHeHnsa NPUPOLAHOro paBHOBECUS;

y6exxaEHHOCTb B 3HAYMMOCTU BUonorMm ans CoOBPEMEHHOMW LMBUIM3aALINN:
obecneyeHnss HOBOro ypPOBHS pPa3BUTUS MeAULMHbI, CO3aHMe NepPCneKTUBHbIX
BuoTtexHonornm, CnocobHbIX pelatb pPecypcHble npobnembl  pasBUTUS



yenoBe4vecTBa, MOUCKa NyTen Bbixoda U3 rrnodanbHbiX 3KONOrMyeckmx npobnem u
obecneyeHnss nepexoda K  YCTOMYMBOMY  pasBUTUIO,  pauMOHarbHOMY
MCNOJSIb30BaHMIO NPUPOLHbLIX PECYPCOB U (HOPMUPOBAHUIO HOBbIX CTaH4ApTOB
XWU3HWY;

3aMHTEPEeCOBaHHOCTb B MOMAyYeHUn OUMONOrMYECcKMX 3HaHUM B Lensx
NoBbILWEHNA ob6Wen KynbTypbl, €CTeCTBEHHO-HAYy4YHOW rpPaMOTHOCTH, Kak
COCTaBHOM YacTu (PyHKLMOHANbHON rPamMOTHOCTM oBy4atomxcs, opMmpyemMon
npu n3ydeHnmn buonormu;

NOHWUMaHWe CYLLHOCTU MEeTOA0B NO3HAaHWUS, NCNOSb3yEMbIX B €CTECTBEHHbIX
HayKkaxX, CMoCOOHOCTM WCMOMb30BaTb MOSfiydaeMble 3HaHWA [N aHanusa U
00BbACHEHMS ABNEHUIN OKPYXXatoLero Mmpa n Nponcxoadalimnx B HEM U3MEHEHWUI,
ymMeHue fenatb OOOCHOBaAHHbIE 3aKIOYEHUS Ha OCHOBE Hay4HbIX (PaKTOB W
NMEIOLLMXCS OaHHbIX C Lerbio NoslyvYeHusi 40CTOBEPHbIX BbIBOAOB;

CNOCOBHOCTb CaMOCTOATENBHO MCMONb30BaTh Guonormyeckne 3HaHus ons
peweHns Nnpobnem B peanbHbIX XXU3HEHHbIX CUTYaLUSX;

OCO3HaHME LEeHHOCTU Hay4YHOW AesTeNnbHOCTW, rOTOBHOCTb OCYLUECTBIATb
MNPOEKTHYIO N UCCnenoBaTenbCKy0 4eATeNbHOCTb MHAMBUAYANbHO U B rpynne;

rOTOBHOCTb M CMNOCOBHOCTb K  HenpepbiBHOMY 0Opas3oBaHuO ¢
camoobpa3oBaHUIO, K aKTUBHOMY MOSIy4YEHUIO HOBbLIX 3HaHWW Mo ©Guonorun B
COOTBETCTBUM C XKU3HEHHbIMU NOTPEOHOCTAMM.

METAMNPEOMETHBIE PE3YJIbTATbI

MeTanpeameTHble pe3yrnbTaTbl 0CBOEHUS y4ebHoro npeameta «buonormsa»
BKMNIOYAKT: 3HauYnMMble Ona POPMUPOBaHUS MUPOBO33PEHUA ODy4vatoLMXCS
MeXOMCUMNInHapHble (MexnpeaMeTHble) obLLeHayYHble MOHATUS, OTpaXatoLmne
LEenoCTHOCTb Hay4YHOW KapTUHbI Mupa W cneuuuky MeTodoB MNO3HaHUA,
MCMoNb3yeMbIX B €CTECTBEHHbIX HayKaX (BeLeCcTBO, SHeprus, sisfeHune, npoLecc,
cuctemMa, HayyHbl gakT, NPUHUMM, runoTtes3a, 3akOHOMEPHOCTb, 3aKOH, Teopus,
uccnegoBaHue,  HabnwogeHwe, U3MEPEHWE,  IKCMEPUMEHT U Apyrue);
yHUBepcasnbHble Yy4yebHble [OencTBua (Mo3HaBaTeslbHble, KOMMYHUKaTUBHbIE,

pPerynsaTuBHbIE), obecneunBatoLLme dopmumpoBaHme pyHKLMOHaNbHOW
rPaMOTHOCTM UM  couMarnbHOW KOMMETEeHUUM O0ByYalolmxcs; CnocoBHOCTb
obyyatomxcs ncnonb3oBaTb OCBOEHHbIe MeXancuMnnMHapHble,

MUPOBO33PEHYECKME 3HAHWUSI W  yHUMBepcasnbHble Yy4YebHble aOencTteus B
nosHaBaTenbHOW U COLUManbHOW rnpakTUke.

B pesynbtate wu3yvyeHna OuonorMm Ha ypoBHE cpeaHero obuiero
obpasoBaHua y obydawuweroca 0OyayT cdopMUpoBaHbl MNO3HaBaTENbHbIE
yHUBepcanbHble Yy4ebHble OeNcTBUS,, KOMMYHUKaTMBHblE YHMBEpPCallbHble
yyebHble OencTBusl, perynatMBHble YHMBEpCalbHble Y4yebHble OencTBuS,
COBMECTHas 0eATeNbHOCTb.

MeTanpeameTHble pe3ynbTaTbl OCBOEHWS NporpamMmbl cpegHero obuiero
06pa3oBaHusA OOMKHbI OTpaxaTb:

OBnageHne  yHuBepcanbHbIMU  Y4eOHbIMM  NO3HaBaTefIbHbIMU
OEeNCTBUAMMU:

1) 6a3oBble noruyeckmne fenucTBuUS:



camocToATenbHO  hopMmynupoBaTtb U akTyanuauposaTb Npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

ncnosb3oBaTb MPUM OCBOEHUWN 3HAHWA MPUEMbBI JIOrMYECKOro MblLUNEHNs
(aHanuns3a, cuHTe3a, cpaBHeHus, Krnaccudukauuu, oboblieHusi), packpbiBaTb
CMbICIT OMONOrMYECKNX MNOHATUA (BblOENATb WX XapakKTepHble MNPU3HaKW,
yCTaHaBnuBaTb CBSA3U C APYTMMU NOHATUAMM);

onpefensTe Uenn AedATeSNlbHOCTW, 3ajaBas napamMeTpbl U KpUTepum ux
OOCTWXEHUS,, COOTHOCUTb pe3yrbTaTbl [LEeATENbHOCTU C  MNOCTaBfEHHbIMU
uenamu;

ncnomnb3oBatb OGuonorudyeckne MNOHATUS ANA 0ObACHEHUS aKTOB U
SABJIEHUN XXMBOW NPUpPOabI;

CTPOUTb FOMMYEeCKNe paccCyXaeHusa (MHOYKTUMBHble, LeAyKTUBHbIE, MO
aHanorum), BbISBNATb 3aKOHOMEPHOCTU U MPOTMBOPEYUA B paccMaTpuBaeMblX
ABNeHuaX, GopMynMpoBaTh BbIBOAbI U 3aKIOYEHMS;

NMPUMEHATbL  CXEeMHO-MOAEefNbHble  cpeAcTBa AN NpeacTaBfeHns
CYLLLECTBEHHbIX CBSA3EN N OTHOLLIEHUI B U3y4yaeMblx Buonormyeckux obbekrax, a
TaKke NPOTUBOPEYMA  pPasHOro  poda, BbISBMEHHbIX B PasfUYHbIX
NHPOPMALMOHHBIX NCTOYHUKAX;

pa3pabaTtbiBaTb NnaH peleHna NnpobnemMbl ¢ yYH4ETOM aHann3a UMeLMXCs
MaTepuanbHbIX U HEMaTepuarbHbIX PeCcypcoB;

BHOCUTb  KOPPEKTMBbl B [AEATESIbHOCTb, OueHMBaTb COOTBETCTBME
pes3ynbTaToB LensaM, OLueHMBaTb PUCKN NOCNeACTBUN AeATESNIbHOCTY;

KOOPAUHUPOBATbL W  BbINOMHATL paboTy B YyCNOBUSIX  pearnbHOro,
BMPTYyasibHOMO U KOMOMHMPOBAHHOIO B3aUMOAENCTBUS;

pa3BMBaTb KpeaTUBHOE MblILLSIEHNE NPU PELLEHNN XKXUIHEHHbIX NPOGeMm.

2) 6a3oBble uccnegoBaTenbCKue AeucTBuUA:

BNageTb HaBblkaMu  y4yebHO-uccregoBaTenbCKom n MPOEKTHOM
AeATeNbHOCTU, HaBblkaMK paspeLueHns npobnem, cnoCoOOHOCTLIO U TOTOBHOCTbLIO
K CaMOCTOSTENIbHOMY MOUCKY MEeTOOOB pelleHuUs MpakTUY4ecKux 3ajad,
NPUMEHEHUIO Pa3fNYHbIX METOL0B NO3HAHUS;

MCnonb3oBaTh pasfiMyHble BUObl AEATENbHOCTU MO MOMYyYEeHUI HOBOro
3HaHWA, ero WHTepnpeTauun, npeodbpasoBaHUO M MNPUMEHEHUIO B YYeBHbIX
CUTyaumax, B TOM Yucne npu cosgaHnm y4ebHblx U coumanbHbIX MPOEKTOB;

dopmmpoBaTb Hay4HbIN T™Mn MbILLSIEHNS, BnageTb Hay4YHOW
TEPMUHOMNOINEN, KIOYEBBLIMU NOHATUAMUN U METOAAMMU;

CTaBUTb U popmMmynunpoBaTb COOCTBEHHblE 3afayn B oObpasoBaTerbHOM
AEATENbHOCTUN U XKU3HEHHbIX CUTYaLMSX;

BbISIBIATb MNPUYNHHO-CNEACTBEHHbIE CBA3W M aKTyanuaumpoBaTb 3ajady,
BblABUraTb MMNOTe3y €€ pelleHusl, HaxoauTb apryMeHTbl AN JoKasaTenbcTBa
CBOUX YTBEPXKAEHUN, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHUS;

aHanu3upoBaTb MOJSlydeHHble B XO4e pelleHna 3ajadn pesynbraThl,
KPUTUYECKM OLLEHMBATb UX JOCTOBEPHOCTb, NPOrHO3MPOBaTb N3MEHEHNE B HOBbIX
YCIOBUSX;

AaBaTb OLEHKY HOBbIM CUTyaLMsIM, OLeHUBaTb NPUOBPETEHHBIV OMbIT;

OCYLLECTBNATL LierneHanpaBneHHbIn NOUCK nepeHoca cpeacTs U cnocobos
AEeNCTBUSA B nNpodeccnoHarnbsHyo cpeay;



yMeTb NMEPEHOCUTb 3HaHUS B MO3HaBaTENbHYK U NpakTudeckyr obnactu
XN3HeOesaATENbHOCTY;

YMETb MHTErPUPOBaTb 3HAHUS N3 pa3HbiX 0b6nacTen 3HaHWI;

BblABMraTb HOBblE MAEW, NpeanaraTb OpUrMHasnbHble NOAX0Abl U PeLLeHMs,
cTaBuTb NpobnemMbl 1 3agayun, AonycKatoLwme anbTepHaTUBHbIE PELUEHNS.

3) paboTa ¢ nHcpopmaumen:

OPVEHTMPOBATLCA B  PA3MMYHbIX  UCTOYHUKAxX WHdopMaumm (TekcTe
y4yebHoro nocobusi, Hay4Ho-NoNynNsApHON nuTepaTtype, BMONOrNYEeCcKUx CroBapsix
N CrpaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax gaHHbIX, B IHTepHeTE), aHann3npoBaTb
MHOPMALMIO  PasnNUYHbIX BUAOB M OPM NPeacCTaBNEHUs, KPUTUYECKM
OLeHMBaTb €€ JOCTOBEPHOCTb M HEMPOTMBOPEYNBOCTD;

dopmynupoBaTb 3anpochbl U NPUMEHSATb pasfidHble MeTOAbl NPU MOUCKE U
otbope BGuonornyeckon nHopmMaunmn, HeobxoanMMon Ans BbINONHEHUS Y4EOHbIX
3agav;

npnobpeTatb OMbIT MCNONb30BaHUS MHGPOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHONMOMNN,  COBEPLUEHCTBOBATb  KYINbTypy  aKTUBHOMO  MCMOJSIb30BaHMS
pasfnYyHbIX NOUCKOBbIX CUCTEM;

camocToaTenbHO BblbupaTb onTMManbHyld GopMy npeacTaBreHns
Buonornyeckon nHopmaunm (cxemsol, rpacukn, gnarpaMmmbl, Tabnuubl, PUCYHKN
n apyroe);

Mcnonb3oBaTb HaydHbI A3bIK B KayectBe cpeactsa npu pabote c
Guonornyeckon uMHGOpPMaUMEN: NPUMEHATb XUMUYECKMe, U3nYeckme U
MaTtemaTUyecKkne 3Hakm M cUMBONbI, hopmMynbl, abbpeBunaTtypy, HOMEHKNATYPY,
ucnonb3oBatb U npeobpas3oBbiBaTb  3HAKOBO-CMMBOSIMYECKME  CpeacTBa
HarnNsAgHoCTK;

BNageTb  HaBblkaMW  pacno3HaBaHWa W 3awntbl  MHOpPMauuu,
MHdOPMaLMOHHON 6e30MacHOCTU NINYHOCTMW.

OBnageHue yHuBepcanbHbIMU KOMMYHUKaTUBHbIMU AeNCTBUAMM:

1) oGLweHune:

OCYLLECTBNATL KOMMYHMKAUMM BO BCEX Cdpepax >KU3HW, aKTUBHO
yyacTBoBaTb B Auarnore Wnu JUCKycCuM Mo cyuwecTBy o0OCyXgaemon TeMbl
(yMmeHve 3agaBaTb  BOMPOCHI, BbIiCKasbiBaTb  CYXOEHUS  OTHOCUTENbHO
BbINOSTHEHWST NpeasiaraeMon 3agayun, yYnTbiBaTb MHTEPEChl U COrNacoBaHHOCTb
no3numMn apyrnx y4acTHUKOB Ananora unm guckyccum);

pacno3HaBaTb HeBepbanbHble cpefcTBa OOLLEHMsI, NMOHMMATb 3HavYeHue
coumanbHbIX 3HAKOB, MNPEeAnoCbIfIOK BO3HWKHOBEHUA KOHQMUKTHBLIX CUTyaLun,
YMETb CMsAr4yaTb KOHSIMKTbI U BECTU NEPErOBOPSI;

BNageTb pasnuyHbiMy cnocobamu obLeHns n B3anMogencTBusl, NoHMMaThb
HamepeHus Opyrux nwgen, nposiBfsTb  YBaXWUTENbHOE OTHOLIEHME K
cobeceqHVKY N B KOPpPEKTHON hopmMe hOpMynnpoBaTh CBOM BO3PAXKEHMS;

pas3BEPHYTO M FOMMYHO M3naraTb CBOK TOYKY 3PEHUs1 C MCMOSIb30BaAHWEM
A3bIKOBbLIX CPEACTB.

2) coBMeCTHas AeATeNnbHOCTb:

NOHMMAaTb N UCMNOSb30BaTh NPEUMyLLIECTBA KOMaHAHOMW U MHAUBUAYANbHOM
paboTbl nNpu  peweHun  Buonorumdeckon  npobrnembl, 0BOCHOBLIBATL
HeobX0ANMOCTb NMPUMEHEHNSA TPYNNOBbIX POPM B3aMMOOENCTBUS NPU peLLeHnm
y4yebHoWn 3agayu;



BblOMpaTb TeMaTuKy M METOAbl COBMECTHbIX AEWCTBUA C YYETOM O6LLMX
NHTEPECOB N BO3MOXHOCTEN KaXXJoro YneHa KosnnekTmBaa,

NpUHUMaTbL Lenn COBMECTHOM [OeATerlbHOCTWM, OpraHu3oBbiBaTb U
KOOpAUHMpPOBaTb AEWCTBUS MO €€ LOCTMXKEHWUIO: COCTaBnATb MNiaH AeUCTBUN,
pacnpefendartb ponM C y4ETOM MHEHMM yyacTHMKOB, ObcyxaaTb pesynbTathbl
COBMECTHOW paboThi;

oLeHMBaTb KayeCTBO CBOEro BKMaja W KaXOoOro ydacTHMKa KOMaHAbl B
00w pesynbTaTt No paspaboTaHHbIM KpUTEPUAM;

npegnaratb HOBble MNPOEKTbl, OUeHMBaTb KMAeM C MO3UUUN HOBU3HDI,
OPUrMHAaNbHOCTU, MPAKTUYECKON 3HAYNMOCTU;

OCYLLeCTBMIATb MNO3UTMBHOE CTpaTerndeckoe rmnoBedeHue B pPasfinyHbIX
cuUTyauusax, NposiBNATbL TBOPYECTBO M BOOOpaxeHue, 6biTb MHULMATUBHBIM.

OBnapgeHune yHuBepcasnbHbIMU PErynaTUBHbLIMU AEeUCTBUSAMM:

1) camoopraHusauums:

ncrnonb3oBaTtb OMONorMyeckne 3HaHUSA ONA BbISBNEHUA npobnem u ux
peLLEeHUs B XXU3HEHHbIX N y4EBHbIX CUTyaumsX;

BblOMpaTb Ha oOcHOBe OWOMOrMYeckMx 3HaHUW UeneBble U CMbICNOBbIE
YCTaHOBKM B CBOMX AEUCTBUSAX U MOCTYMNKax Mo OTHOLUEHUIO K XMBOW Npupoae,
CBOEMY 3J0POBbI0 1 300POBbLH OKPY>KaIOLLNX;

CaMOCTOATENIbHO  OCYLLUEeCTBNATb  MO3HaBaTesibHYyl0  AEeSATenbHOCTb,
BbISIBNATL Mpobriembl, CTaBuUTb U (opMynupoBaTb COOBCTBEHHbIE 3aJayn B
obpasoBaTenbHON OeATENbHOCTU U XKU3HEHHbIX CUTYaLUAX;

CaMOCTOATENIbHO COCTaBNATb MflaH peweHna npobnemMmbl € YY4ETOM
NMEIOLLMXCSA pecypcoB, COBCTBEHHbIX BO3MOXHOCTEN U NPeanoYTEHNN;

AaBaTb OLEHKY HOBbIM CUTYyauUusaM;

pacLMpsaTb pamMku y4ebHoro npegmMmeTa Ha OCHOBE JIMYHbIX NPeanoYTeHUN;

aenartb OCO3HaHHbIN BbIGOp, apryMeHTupoBaTb ero, OpaTtb
OTBETCTBEHHOCTb 3a peLleHuE;

oueHnBaTb NPUOBPETEHHLIN ONbIT;

cnocobcTBoBaTh (POPMUPOBAHUIO N MPOSABMAEHUIO LUMPOKOM 3pyauLnN B
pasHblXx 06nacTax 3HaHW, MOCTOSIHHO MOBbIWATL CBOW OBGpasoBaTenbHbIN Y
KyNbTYPHbIN YPOBEHb.

2) CAMOKOHTpPOJb:

[aBaTb OLIEHKY HOBbIM CUTyaLMsiM, BHOCUTb KOPPEKTUBbI B OEATESNIbHOCTb,
oLeHMBaTb COOTBETCTBUE Pe3ynbTaToB LEensM;

BNageTb HaBblkaMW nNo3HaBaTeNbHOW pednekcMn Kak  OCO3HaHUS
coBepllaemMblX OENCTBUN U MbICNUTENbHbLIX MPOLLECCOB, WX pe3ynbTatoB U
OCHOBaHWK, UCMONb30BaTb NPUEMBbI pednekcumn Anst OUeHKU cuTyauuu, Boibopa
BEPHOro peLLeHns;

YMETb OLEHMBATb PUCKM U CBOEBPEMEHHO MPUMHUMATb PeLleHust No KX
CHWKEHMUIO;

npuHUMaTb MOTMBbLI U aprymMeHTbl OpYyrux npu adHanuse pesynbtatoB
AeATenbHOCTY;

3) npuHATUE cebs n Apyrux:

npUHNUMaTbL cebs, NOHMMas CBOM HEQOCTATKMU U AOCTOUHCTBA;

npuHUMaTb MOTMBbLI U aprymMeHTbl OpYyrux npu adHanuse pesynbtatoB
AeATenbHOCTY;



npu3HaBaTb CBOE NpaBo W NpaBo APYrMX Ha OLLIMOKY;
pa3BMBaTb CMNOCOBHOCTb NOHMMaTb MUP C NO3ULMK APYrOro Yenoseka.
NMPEOMETHBIE PE3YJIbTATDI

MpeameTHble pesynbTaTbl OCBOEHMS coaepxaHus y4dyebHoro npegmeTta
«buonorua» Ha yrnybnéHHOM YpOBHE OpUEHTUpPOBaHbl Ha obecneveHne
npodunbHoro  obyvyeHna  obydawowmxca  6uonormn.  OHM  BKIIHOYAOT:
cneunduyeckme ona 6MoNorMm HaydHble 3HaHWUS, YMEHUsT U cnocodbl AeNCTBUI
MO OCBOEHUIO, MHTEpNpeTaummn n npeodbpasoBaHUO 3HaHWUI, BUAbI AEATENTbHOCTH
MO NOMYyYEHUO HOBbIX 3HAHUI U UX MPUMEHEHNIO B PA3fNNYHbIX YYEBHbIX, a Takke
B pearbHbIX XXMU3HEHHbIX cuTyaumnsax. MNpegmeTHble pe3ynbTaTbl NpeacTaBneHbl
Nno rogam M3ydeHus.

[MpeoMeTHble pe3ynbTaTbl 0CBOEHNSA y4ebHoro npeameta «buonorua» B 10
KJ1acce JOMMKHbl OTpaXaTb:

CchOpPMUPOBAHHOCTb 3HAHWA O MecTe K ponn 6Buonormm B cuUcTeMe
€CTECTBEHHbIX HayK, B OPMUPOBaHUN €CTECTBEHHO-HAYYHOW KapTUHbI MUpa, B
NMO3HaHMM  3aKOHOB Npupodbl UM peleHun npobnemMm  paunoHanbHOro
NpMpOaoNoSb30BaHNSA, O BKNALE POCCUNCKUX N 3apyBexXHbIX YYEHBIX B pasBuTue
ounonoruy;

BNageHne cucteMom OMONMOrnM4yecknx 3HaHWUNW, KOTOpasd  BKIHOYaET:
ocHoBononarawwme 6uonormdeckne TePMUHbI U MNOHATUSA (KM3Hb, KNeTKa,
opraHuam, metabonuam, romeocTtas, camoperynsauusi, camoBOCMNpOU3BEAEHME,
HacnenCTBEHHOCTb, U3MEHYMBOCTb, POCT M pas3BUTUE), Bronornyeckne Teopun
(knetouHaa Teopuss T. LWBaHHa, M. LUnengeHna, P. BupxoBa, XpoMOCOMHas
Teopusa HacnegcteeHHocTn T. MopraHa), ydyeHus (H. V. BaBunosa — o ueHTpax
MHOroobpasmsi U1 MNPOUCXOXOEHUS  KYNbTYPHbIX  pPacTEHW),  3aKOHbI
(eanHoobpasns NOTOMKOB NEPBOro MOKOMNEHUs!, pacllensieHns, YACTOTbl raMerT,
He3aBMCUMOro HacnegosaHua [. MeHgens, roMonorMyecknx psgoB B
HacnegcTBeHHOU M3MEHYMBOCTU H. n. Basunoga), NPUHUMNLI
(kOoMNNIEMEHTapHOCTK);

BNageHne OCHOBHbIMW METOAaMW Hay4YHOro Mo3HaHWS, UCMNOSIb3YEMbIX B
BronorMyecknx unccneoBaHUAX >KMBbIX OOBEKTOB (onmMcaHue, W3MepeHue,
HabngeHe, 9KCNEPUMEHT);

YMEHME BblOENATb CYLLECTBEHHbIE NPU3HAKN: BUPYCOB, KIETOK NPOKapuoT U
9yKapuoT, OOHOKMNETOYHbIX WM MHOFOKNETOYHbIX OpraHM3amoB, B TOM 4ucne
GakTepun, rpmboB, PaCTEHWU, >XMBOTHbLIX M YerioBeKka, CTPOEHUSI OpraHoB U
CUCTEM opraHoB pacTeHun, XWBOTHBIX, 4YeroBekKa, npoueccoB
XN3HEeOEATENbHOCTN, MPOTEKAOWMX B OpraHM3mMax pPacTeHUW, >XMUBOTHbIX W
yernoBeka, Owuonornyecknx npoueccoB: obMeHa BewecTB (MeTabonunsm),
npeBpaLleHnst 3Heprum, GpOXeHUs, aBTOTPOMHOrO M reTepoTPodHOro TUMOB
nuTaHnsa, ¢OTOCMHTE3a U XEeMOCWUHTEe3a, MWUTO3a, Meno3a, rameToreHesa,
ambpuoreHesa, NOCTAIMOPUOHANBHOrO pas3BUTKS, pPa3MHOXEHMWS,
NHOVBUOYANbHOrO pas3BUTUSA opraHuama (OHToreHesa), B3anMOAENCTBUSA TEHOB,
reteposnca, MCKyCCTBEHHOro otbopa;

YMEHME yCTaHaBNMBaTb B3aUMOCBS3M MEXAY OpraHougamMu KneTku u ux
DYHKUMAMN, CTPOEHMEM KMETOK PasHblX TKaHEW M UX QYHKUMAMU, Mexay
opraHamM M CUCTEMaMWU OpraHoB Y PacCTEHWU, XXMBOTHbIX M 4YerioBeka U MX



dYHKUNAMU, MeXAy CUCTEMaMU OPraHoB U UX (PYHKUMAMMU, MeXOy ITanamu
obmeHa BellecTB, 3TanamMu KNEeTOYHOrO0 LUMKNAa W XKU3HEHHbIX LUKNOB
OpraHM3MoB, 3Tanamum 3MOPUMOHANbHOrO Pas’BUTUS, FTEHOTUNOM U PEHOTUMNOM,
deHoTMnoM 1 bakTopamm cpeabl 0buTaHus;

YMEHWE BbISIBNATb OTNIMYUTENbHbBIE MPU3HAKU XUBbIX CUCTEM, B TOM YuUChe
pacTeHUN, XNBOTHbIX N YErOBeEKa;

YMEHMe MnCNoNb30BaTb COOTBETCTBYIOLWINE aprymMeHTbl, OGuonormyeckyto
TEPMUHOMOMIO U CUMBOJSIUKY OS5 JOKa3aTeNbCTBa POACTBA OPraHM3MOB pasHbIX
cUcTeMaTMYeCKUX rpynm;

yMeHue pewartb 6GuonornyeckMe  3agayuv,  BbISBASATb  NPUYMHHO-
CrneACTBEHHble CBA3WM Mexady uccnegyembiMyv BMOnormyeckummn npoueccammn u
ABMEeHNAMU, [fenaTb BbIBOAbI W MNPOrHO3bl Ha OCHOBAHMM  MNOJSTyYEHHbIX
pes3ynbTaTos;

yMEeHne BbINONHATL NabopaTopHble M NpakTuyeckme paboTtbl, cobnoaaTb
npaswuna npu pabote ¢ y4ebHbIM 1 nabopaTopHbiM 060pYyAOBaAHUEM;

yMeHue BblABUraTtb runoTesbl, MNPOBEPATb WX 3KCNepuMeHTanbHbIMU
cpeactsamu, OpPMynMpys Lefb UCCRedoBaHus, aHanuM3MpoBaTb MOMyYeHHble
pesynbTaTbl U JenaTb BbIBOAbI;

yMeHue ydyacTBoBaTb B y4ebHO-uUccrnegoBatenbckon pabote no Guonoruwm,
aKonormm n meguumHe, NpoBOANMON Ha Gase LWKOSMbHbIX Hay4HbIX O6LeCcTB, u
nybnuyHo  npeacTaBnATb  MONyYEeHHble  pesynbTaTbl  Ha  YYEHUYECKUX
KOH(pepeHumsX;

YMEHUe OLEeHMBaTb 3TMYECKME acneKTbl COBPEMEHHbIX WCCredoBaHui B
obnactm  6uonormm M MeauMUMHbl  (KNOHMPOBaHWE,  UCKYCCTBEHHOE
onnogoTBOPEHNE, HanpaBfeHHoe N3MEHEHNE reHoMa N co3gaHne TPaHCreHHbIX
OpraHn3moB);

YMEHME OCYLLECTBMATbL OCO3HaHHLINM Bbl6Op GyaylLien npodeccruoHanbHON
aeaTenbHOCTU B obnactu duonorum, meanumnHbl, BMOTEXHONOIMMU, BETEPUHAPUMN,
CenbCKOro X03sMcTBa, NULLEBOWN MPOMbILLIIEHHOCTU, YriybnaTb NO3HaBaTESbHbIN
WHTEpPEC, HanpaBIiEHHbIN HA OCO3HAHHbLIN BbIGOP COOTBETCTBYOLWEN Npodeccun
N npogosmkeHne OBuonornyeckoro obpasoBaHMs B OpraHM3auusix cpegHero
npodeccnoHanbHoro 1 Bbicwero obpasoBaHus.

[MpeoMeTHble pe3ynbTaTbl 0CBOeHNSA y4ebHoro npegmeta «buonorua» B 171
KJ1acce JOMMKHbI OTpaXaTb:

C(POPMMPOBAHHOCTL 3HAHWW O MecTe W ponu Buonorum B cCuUCTeMe
€CTECTBEHHbIX HayK, B (pOpMMPOBaHMM COBPEMEHHON €CTeCTBEHHO-Hay4YHOW
KapTvHbl MUpa, B MO3HaHMM 3aKOHOB MNPUPOObI U PEeLUEeHUN IKOSTOrMYecKnX
npobnem 4enoBeyecTBa, a Takke B pelleHUn BOMPOCOB paLMOHANbHOMo
NPUPOAONOSIb30BaHUsA, N B (POPMUPOBAHUM LLEHHOCTHOIO OTHOLLEHUS K Npupoae,
obuiecTBy, YenoBeky, O BKNage pOCCUNCKNX U 3apyBeXHbIX YY4EHbLIX-6MOMOros B
pa3suTtue éuonoruu;

yMeHue BnageTb CUCTEMOW OMONOrMYeckUx 3HaHUK, KoTopad BKMOYaeT
onpegeneHna 1 MNOHMMaHWE CYLHOCTU OCHOBOMNonarawwmx nonornyeckmnx
TEPMUHOB M NOHATUM (BWMA, 3KocucTtema, Guocdepa), buonornyeckme Teopum
(aBornounoHHas Teopusa Y. [lapsuHa, cMHTETUYECKAs TEOPUSA 3BOMIOLMN), YHEHUSA
(A. H. CeBepLoBa — 0 NyTsx 1 HanpaeneHuax asosnounn, B.N. BepHaackoro — o
Bbuocdepe), 3akoHbl (reHeTudeckoro pasHoBecua [k. Xapau n B. BanHbepra,



3apogbiweBoro cxogctea K. M. bapa), npasuna (MuHumyma HO. JInbuxa,
9KONOrMyeckon nupamuabl dHeprum), runotesbl (rmnote3a «mupa PHK» VY.
'MnbepTa);

yMeHne  BfageTb  OCHOBHbIMM  METO4aMW  Hay4YHOro  MNO3HaHuS,
MCNornb3yembiMn B OUOMOrMYECKUX WUCCNELOBaHUAX >KUBbIX OOBLEKTOB MU
3KocucTeM (onuMcaHue, u3MepeHue, HabnwgeHue, SKCNepUMEHT), crocobamu
BbISIBIIEHMS U OLLEHKM aHTPOMNOreHHbIX UBMEHEHNI B MPUPOAE;

yMEHNe BbIOENATb CyLIECTBEHHbIE€ MpPU3HaKK: BUAOB, OMOreoLeHo30B,
aKkocucteMm u Buocepbl, cTabunuanpyrowlero, OBUMXYLEro U paspbiBaloLLErO
€eCTeCTBEHHOro oTbopa, annonaTtpu4eckoro n cMMnaTpU4eCcKoro
BMOOOOpa3oBaHNSA, BRVUSHUS  OBWXKYLUMX CUIT  9BOMOUMM  HA reHodoH4
nonynauMm, NpMcnocobeHHOCTN OpPraHM3MoB K cpefe obuTaHus, YepeaoBaHus
HanpaBfneHWn 3BOMIOLUMK, KPYroBopoTa BeLLeCTB M MNOToKa 3Heprun B
aKocucTemax;

yMEHVWe YyCTaHaBnuBaTb B3aMMOCBSA3M MexXay npoueccamMn 9BOSMIOLMN,
OBVXYLIMMU CUaMK aHTpOrnoreHe3a, KOMMOHEHTaMU PasfnyHbIX 9KOCUCTEM WU
NpUCNocobnNeHnaMm K HUM OpraHn3moB;

YyMEHNe  BblBASATb  OTAWYMTENbHbIE  MPU3HAKW  XMBbIX  CUCTEM,
NpPUCNocobneHHOCTb BUAOB K cpede obutaHusl, abnoTudeckux n BMOTUYECKMX
KOMMOHEHTOB  9KOCUCTEM, B3aMMOCBS3eM OpraHusmMoB B coobulecTsax,
AaHTPOMOreHHbIX U3MEHEHUI B 3KOCUCTEMAX CBOEN MECTHOCTMN;

YyMEHME UCMNONb30BaTb COOTBETCTBYHOLWME aprymeHTbl, OMONornyeckyro
TEPMUHOMOMNIO N CUMBOJIMKY A5 fOKa3aTenbCcTBa poacTBa OPraHN3MOB pasHbIX
CUCTEMATMYECKUX TPYMmn, B3aMMOCBA3W OpraHnM3mMoB W cpedbl 0buTaHus,
edVHCTBa 4enoBevyeckux pac, HeobXxoOMMOCTU COXpaHEeHWs MHoroobpasus
BUOOB M 3KOCUCTEM KaK YCNOBUS COCYLLECTBOBAHUSA NPMPOAbl U YernoBeYvecTBa;

yMeHue pewatb 6GuonornyeckMe  3agayuv, BbISBASATb  MNPUYMHHO-
CNefCTBEHHbIE CBA3M MexXay uccnegyemMbiMu 6uMonormyeckummn npoueccamm u
ABNEHUsIMW, [Jenatb BbIBOAbl W MNPOrHO3bl HA OCHOBAHUM  MNOSTyYEHHbIX
pe3ynbTaTos;

YMEHME BbINOSMHATL NnabopaTopHble U npakTuyeckne paboTtbl, cobnogaTtb
npaswuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYyLOBaAHNEM;

yMEHue BblaABUraTb rUnoTesbl, MNPOBEPATb WX 3KCNEepUMEHTanbHbIMU
cpeactBamu, OpPMynMpys Lefnb UCCRedoBaHus, aHanuM3MpoBaTb MOSyYeHHble
pesynbTaTbl U AenaTb BbIBOAbI;

yMeHue ydyacTBoBaTb B y4ebHO-uUccrnegoBatenbckon pabote no Guonoruwm,
aKonormm N meguunHe, NpoBOANMMON Ha Gase LKOMbHbIX HayYHbIX O6LLEeCTB, U
nyénMyHO  nNpeacTaBndaATb  NOSydYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOHbepeHUUSX;

YMEHMe oLeHMBaTb TUNoTe3dbl U TEOPUM O MPOUCXOXKOEHUM KU3HW,
yenoBeka M 4YenoBeyvyecknx pac, O MpuyYMHax, MOCNeacTBUsX M crnocobax
npenoTBpaLleHuns rnobanbHbIX N3MeHeHu B Bnocdepe;

YMEHME OCYLLECTBMATb OCO3HaHHLINM Bblbop ByayLien npodeccrnoHanbHON
OeaTenbHOCTM B obnactu  Guonorun,  3KOMNormW, NPUPOLONONb30BaHUS,
MeauLUMHbI, BUOTEXHOMNOMMKN, NCUXONOrMK, BETEPUHAPUK, CENbCKOIO XO3SMCTBA,
NULLIEBOM NPOMBILWNEHHOCTH,  yrnybnaTb  No3HaBaTenNbHbIN NHTEepec,
HanpaBrfieHHbIN Ha OCO3HaHHbIM BbIGOP COOTBETCTBYHOLWEN Mpodeccum W



npodorkeHne Ouonormyeckoro o6pasoBaHWs B OpraHvM3auusx CcpegHero
NpodeccrMoHanbLHOro 1 BbiCLLIEro 06pa3oBaHus.
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11 KINTACC

KonnyectBO 4acoB ANEeKTPOHHbIE
HanmeHoBaHue pa3fnenoB U Tem ncpoBbie
Ne n/n nporpamMmB! pasa Becero KoHTponbHble [lpakTuyeckue g-:ipqa):? OBaTeLbeI e
paboTbl paboTbl pecypehl
3apoxaeHue n passutune
1 9BOJTIOLMOHHbIX NpeacTaBlieHnn B 4 1
Guonoruu
2 Mwukpo3aBonounsa 1 eé pesynbtaThl 14 2
3 MakpoaBonioumsa n eé pesynbTaThl 6
4 [MponcxoxaeHne n pasBnTnE KU3HU 15 15
Ha 3emne
5 [MpoucxoxaeHue YyenoBeka — 10 1
aHTpOrnoreHes
JKosormst — Hayka o
6 B3aMMOOTHOLLEHNSAX OPraHN3MOB U 3 05
Ha4OpraHN3MEHHbIX CUCTEM C
OKpY>KatoLLEen cpeaomn
7 OpraHuamsbl 1 cpefa obutaHus 9 1.5
8 JKosiormst BUAOB U Nonynsaumm 9 0.5
J gigggpmecc?(?/guéigzm bl 12 0.5
10 Buocdepa — rmobanbHas 6
aKocucTema
11 Uenosek n okpyxarowias cpega 6
12 PesepBHOe Bpems 8 1
OBLEE KOJIMYECTBO YACOB MO 102 5 75
NMPOrPAMME







NOYPOYHOE MIAHUPOBAHUE
10 KINACC

Ne
n/n

Tema ypoka

KonuyecTtBO 4yacoB

KoHTpornbHble

Bcero
paboTbl

MNMpakTnyeckne
paboTbl

HOaTta
M3y4yeHus

ONEeKTPOHHbIe
uncpoBble
obpasoBartenbHble
pecypchbl

buonorus kak komnnekcHasa
HayKa M1 KakK 4acCTb
coBpeMeHHOro obLecTBa

YXuBble cuctembl N nx
cBOWCTBA

YpoBHeBasi opraHmsaumsa
XWUBbIX CUCTEM

NcTopusa oTKpbITUSA 1
N3yYeHNs KNeTKN.
KneTto4dHas Teopus.
KoHTponbHas pabota Ne1
«CTtapToBas gnarHocTtuka
3a kypc 9 knaccay»

MeToabl MONeKynapHom u
KneTo4Hon buonorum.
MpakTnyeckasn paboTta
«N3yyeHne metooB
KneTto4yHon dnonorum
(xpomaTorpadwms,
anekTpodopes,
AndpepeHymansHoe
LeHTpudyruposaHue,
MLP)»

0.5

XUMUYECKNIN COCTaB KINeTKun




MwHepanbHble BellecTBa
KNneTku, nx bnonornyeckasa
porb

OpraHunyeckue BellecTBa
KNeTkn — Oenku.
JTabopaTtopHasa paboTa
«OBHapyxeHune 6enkos c
MOMOLLIbIO Ka4eCTBEHHbIX
peakunny

0.5

CsowcTBa, knaccudukaums
N pyHKUNN Benkos

10

OpraHun4yeckue BeLLecTBa
KNeTKN — yrnesoabl

11

OpraHu4yeckue BeLLecTBa
KNeTKN — nunuabl

12

13

HyknenHoBble KNCNOTbI.
OHK n PHK. JTabopaTtopHas
paboTta «/ccnegosaHune
HYKNEeNHOBbIX KNCOT,
BblENTIEHHbIX N3 KNeToK
pa3fiMYHbIX OPraHM3MOB»

CtpoeHue n pyHkummn ATO.

Apyrve
HyKneosngTpudocdartbl
(HT®)

0.5

14

CekBeHupoBaHue OHK.
MeToabl reHOMUKN,
TPaHCKPUNTOMMUKN,
NPOTEOMUKN

15

MeTozabl CTPYKTYpHOM




16

17

ovonorum

Twvnbl KNETOK.
lMpokapmnoTnyeckas kneTtka

CTpoeHune aykapnoTmyeckom
kneTku. MNpakTnyeckas
paboTa «/3y4eHne CBONCTB
KNeTo4YHOW MeMbpaHbi»

0.5

18

MoBepPXHOCTHbIV annapat
KNeTKM

19

OpgHomeMmbpaHHble
opraHougbl KIeTKu.
MpakTnyeckas paboTa
«3yueHne aBmxeHuns
yuTOoMnMasmMbl B
pacTUTENbHbIX KNeTKax»

0.5

20

MonyaBTOHOMHbIE
opraHomngbl KNeTKu:
MUTOXOHAPWUK, NNacTMAabI.
JTabopaTopHas paboTa
«ccnepoBaHue
nnasmosnimsa un
aenrnasmonusa B
pPaCTUTENbHbIX KNeTKax»

0.5

21

HemembpaHHble opraHomapl
KNeTKu

22

23

CTtpoeHue n dyHKuun sapa

CpaBHuTenbHas
XapaKkTepucTuKa KneTok
aykapuorT. JlabopaTopHas
paboTta «M3y4eHne

0.5




24

25

26

27
28

CTPOEHUS KNEeTokK
Pa3nnYHbIX OPraHM3MOB»

Accummnaumsa mn
anccumMmmnnaumna — oBe
CTOpPOHbI MeTabonuama.
Twnbl obMeHa BeLLecTB.
JTabopaTopHas paboTa
«MN3yyeHmne katanntnyeckon
aKTUBHOCTU hepMeHTOB (Ha
npymepe ammnasbl Unu
KaTtanasbl)»

depMeHTaTUBHbIN XapaKkTep
peakunin KneTo4YHOro
meTabonuama.
JTabopaTopHas paboTa
«M3yyeHve
depMeHTaTUBHOIO
pacLienneHmns nepokcuaa
BOAOPOAA B pacTUTENbHbIX
N XXMBOTHbIX KNeTKax»
Benkn-aktmBaTopbl 1 6enku-
NHIMGUTOPBLI. KOHTpOnbHas
pabota Ne2 «CtpoeHue
KNEeTKn»

ABTOTPOHLIN TN OOMeHa
BELLECTB

doTOCUHTES

0.5

29

XeMOoCHHTES.
JTabopaTtopHasa paboTa
«CpaBHeHue npoueccos
doToCKHTE3a U

0.5




30

31

32

XeMOCHHTE3a»

AHa3pobHbIE OpraHn3mbl.
Buabl 6poxeHus.
JTabopaTtopHasa paboTa
«CpaBHeHue npoueccoB
OpOXeHMs 1 AbIXaHNA»

A3pOobHbIE OpraHn3Mmbl.
OTanbl 3HepreTU4ecKoro
obmeHa

OHeprns memMbpaHHOro
rpaguMeHTa NpPoTOHOB.
CuHTes ATO®: paboTa
NPOTOHHON AT®-CcnHTasbI

33

Peakuunun matpuyHoro
cvHTE3a

34

TpaHckpunumsa —
MaTpUYHbIM cuHTe3 PHK

35

TpaHcnauma n eé atanbl

36

KO,D,I/IpOBaHI/Ie adMWUHOKUCIIOT.

Ponb pnéocom B
ouocuHTe3e benka

37

OpraHusaums reHoma y
NPOKapUOT 1 3yKapmnoT

38

39

MonekynsipHble MeXaHU3Mbl
3KCNPEeCccun reHoB y
aykapuoT

Bupycbl — HekneTouHble
doopMbI XKU3HW U
obnuraTHble napasuTbl.
[MpakTnyeckasn paboTta

0.5




40

«CospaHne mogenu
BUpyca»

BupycHbie 3aboneBaHus
4YenoBeKa, XUBOTHBbIX,
pacTeHun

41

HaHoTexHonorun B
owornorun n meguumHe

42
43

44

XKN3HEHHbIN LMK KNETKM
MaTpuyHbIn cnHTes AHK
XpOMOCOMBbI.
JTabopaTopHas paboTa
«M3yyeHne xpomocom Ha
rOTOBbIX MUKpOMpenapaTax»

0.5

45

46

[leneHne KneTkm — mMnuTo3

Twvnbl kKNeTok. KapnokuHes un
LUTOKMNHe3. JlabopaTopHas
paboTta «HabnogeHne
MUTO3a B KNneTkax KoOHYMKa
KOpeLLKa nyka (Ha rotoBbIX
MUKpornpenapaTax)»

0.5

47

Perynsums )XnsHeHHoro
LIMKIIa KINeToK

48

OpraHu3m kak egmHoe
ueroe

49

TkaHn pacTeHunn.
JTabopaTtopHasa paboTa
«M3yyeHune TkaHen
pacTeHnmn»

0.5

50

TKaHU XUBOTHbIX U
yenoseka. JlabopaTopHas

0.5




paboTta «/3yyeHune TkaHewn
XUBOTHbIX»

OpraHbl. Cuctemsl opraHos.
JTabopaTtopHasa paboTa

51 0.5
«MN3yyeHune opraHoB
LIBETKOBOIO pacTeHUsI»

52 Onopa Tena opraHM3moB

53 [BmxeHne opraHM3moB

54 [MnTaHne opraHn3moB
[MnTaHne No3BOHOYHBIX

55 XNBOTHBbIX.
MuweBapuTenbHas
cucTema yernoBeka

56 [blXxaHne opraHM3mMoB

57 [biXxaHne N03BOHOYHbIX
XMBOTHbIX N YenoBeka

58 TpaHcnopT BeLecTB y
OpraHnM3mMoB
KpoBeHocHas cuctema

59 MO3BOHOYHbIX XXMBOTHbIX U
YyerioBeka

60 BbligeneHve y opraHnamos

61 3awuTa y opraHM3moB

62 MmmyHHas cuctema
Yyenoseka

63 PasgpaxumocTtb n
perynaumsi y opraHn3amMoB

64 "'ymopanbHas perynauus un

QHOOKPUHHAaA cucrtema




65
66

XMUBOTHbIX N YelnoBeKa

dopMbl pasMHOXEHUSA
OpraHnM3moB

[NonoBoe pasMmHoXeHne

67

Mewnos

68

69

70

71

MameToreHes. ObpasoBaHue
N pa3BUTUE MOMOBbLIX
kneTok. JlabopaTtopHas
pabota «M3ydeHne
CTPOEHUS MONOBbIX KNETOK
Ha roToBbIX
MUKponpenapaTax»

NHovBrayanbHoe pa3BuTue
OpraHM3mMoB — OHTOreHes

3aknagka opraHoB U TKaHeu
N3 3apoablLLEBbIX INCTKOB

PocT 1 pasBuTue XMBOTHbIX.
JTabopaTtopHasa paboTa
«BblsiBneHne npnsHakos
cxoAcTBa 3apobiien
MO3BOHOYHbIX XXMBOTHbIX»

0.5

0.5

72

PasmHoxeHne n passutue
pacteHunin. JlabopaTtopHas
pabota «CTpoeHne opraHoB
Pa3MHOXEHMUS BbICLUNX
pacTeHnn»

0.5

73

NcTopusi cTaHOBREHUS 1
pa3BUTMS FTEHETUKM KaK
HayKu

74

OCHOBHbIE€ NOHATUSA U

0.5




75

76

CUMBOJbI TEHETUKMN.
JTabopaTtopHasa paboTa
«[po3ocuna kak 06beKT
reHeTUYeCKMX
nccnegoBaHNn»

3aKoOHOMEpPHOCTH
HacnegoBaHWs NPU3HAKOB.
MoHornbpungHoe
CKpeLLMBaHue.
MpakTnyeckas paboTa
"3yyeHue pesynbTaToB
MOHOrMGPUAHOro
CKpeLMBaHus y
aposodunbl”
LinTonornyeckne oCHOBbI
MOHOrMépmaHoro
CKpeLLMBaHUA

0.5

77

AHanusupytoLee
CKpewimBaHue. HenomnHoe
AOMUHMPOBaHMe

78

79

OunrmbpungHoe
CKpeLymBaHue.
MpakTnyeckas paboTa
«M3yyeHune pesynbtaTtoB
anrmbépmngHoro
CKpeLMBaHus y
apo3odunbi»
LinTonornyeckune ocHoBbI

anrnbpuaHoro
CKpeLunBaHus

0.5

80

CuenneHHoe HacnegoBaHue




81
82

NMPU3HaKoB

XpOMOCOMHasi Teopusi
HacneacTBEHHOCTU

["eHeTnka nona

83

["[eHOTMN KaK LenocTHas
cuctema

84

85

86

87

88

"eHeTn4eCcKMn KOHTPOSIb
pasBUTUA pacTeEHUN,
XWBOTHbIX N YenoBeka

M3MeHYNBOCTb NPU3HAKOB.
Buabl nsmeHumBocTU

MoandukaunoHHas
N3MEHYMBOCTb
BapnaumoHHbin pag n
BapuaLlMoHHasa Kpusasi.
JTabopaTopHas paboTa
«/ccnepoBaHue
3aKOHOMepHOCTEN
MoandmKaLMoHHON
N3MeH4nBoCTU. MNocTpoeHne
BapuaLMOHHOro psaa v
BapuaLNOHHOW KPUBOW»

"eHOTMNMYeckas
N3MEHYMNBOCTb.
KombuHaTtmBHas
N3MEHYMBOCTb

0.5

89

MyTaunoHHas
N3MEHYMBOCTb.
MpakTnyeckasn paboTta
«MyTaumn y gposodusbl

0.5




90

91

(Ha roToBbIX
MUKporpenapaTax)»

3aKoOHOMEpPHOCTH
MyTaLMOHHOIO npoLecca.
3nureHeTuka n
anMreHomMumka

'eHeTnKa 4YenoBeka.
MpakTnyeckas paboTa
«CocTtaBneHue n aHanus
POL4OCNOBHOMNY

0.5

92

MeToabl MeanLMHCKON
reHeTUKU

93

94

3HayeHne MeguLMHCKOM
reHeTUKU B
npeaoTBpaLLeHM U
nevyeHnn reHeTU4ecKnx
3aboneBaHuit YernoBeka

OCHOBHbIE NMOHATUSA
cenekumun. JlabopatopHas
paboTa «/3y4yeHune copToB
KyNbTYPHbIX PaCTEHUN U
nopon AoMaLLHNX
YKUBOTHbIX»

0.5

95

96

MeToabl cenekunoHHo
paboTbl. JTabopaTopHas
paboTa «M3y4eHne
METOLOB CENneKLmm
pacTeHumn»

[locTmxkeHus cenekymm
pacTEHUN N XXUBOTHbIX.

0.5




MpakTnyeckasn paboTta
«lMpuBmnBKa pacteHnn»

CoxpaHeHue, nsyyeHue u
MCcnosnb3oBaHme
reHeTU4eCKNX pecypcos. ’ ’
KoHTponbHasa paboTta Ne2
«ToroBasi KOHTpOnbHas
paboTa 3a kypc 10 knaccay.

97

BroTtexHonorns kak Hayka u
oTpacrnb NpoM3BOACTBA.
98 MpakTuyeckasa paboTa 1 0.5
«M3yyeHne obbekToB
OnoTexHonoruny

OCHOBHble HanpasneHus 1
CUHTETUYEeCcKomn bnonorum
XpOMOCOMHas 1 reHHas 1
NHXXeHepus
MeauumnHckne 1
ounotexHonornu

Pe3epBHbIN YPOK.
102 MNoBTOpEHUne, 0606LeHNE, 1
cuctemaTusaumns 3HaHUN

99

100

101

OBLWEE KOJIMYECTBO YACOB

Nno NPOrPAMME 102 3 135




11 KITACC

Ne
n/n

Tema ypoka

KonuyecTBO 4acoB

KoHTpornbHble

Bcero
paboTbl

MNMpakTnyeckne
paboTbl

OdaTta
M3y4vyeHus

ANEeKTPOHHbIE
undpoBble
obpasoBartenbHble
pecypchl

OBontoUNoOHHaa Teopus Y.
[apBunHa

ABvxyLune cunbsl 3BONHOLNN
BnaoB no Y. [lapsuHy

bopbba 3a cyulecTtsoBaHue,
€CTECTBEHHbIN U
NCKYCCTBEHHbIN OTOOP

dopmupoBaHune
CUHTETUYECKON TEOpUU
3BOMNIOUUMN.

3T1anbl 3BOMNOLMOHHOIO
npoLecca: MUKPO3BOSHOLNS
N MaKpO3BOOLNS.
KoHTponbHas pabota Ne1
«BxogHasa gnarHocTuka 3a
Kypc 10 knacca»
Monynauna —
anemMeHTapHasa eauHuua
3BONOLMN.

3aKOH reHeTU4YecKoro
paBHoBecus [x. Xapaw, B.
BanHbepra. JlabopaTtopHas
paboTa «BbisBneHne
N3MEHYMBOCTU Y ocoben

0.5




10

11

12

13

14

ofHOro BMaa»

OnemMeHTapHble akTopsbI
3BOJSTOLNK

OddeKT ocHoBaTENS.
OddekT BYTbITOYHOrO 1
ropsibiLika

Mwurpauun. N3onaumm
nonynsaunn:
reorpaduyeckas,
ounonornyeckas

EctecTBeHHbIN 0T6Op —
HanpasnsLWnn dakTop 1
3BOSTHOLNN

Monoson ot6op 1

MpucnocobneHHoCTb

OpraHnM3MoB Kak pe3ynbTaT
MUKPOIBOSTHOLMMN.

JTabopaTtopHasa paboTa 1
«MN3yyeHne apomopo3os u
nonoaganTtaunm y

pPaCTEHN N XXNBOTHbLIX»

Mpumepbl NpnucnocobneHun

Yy OpraHn3moB:

Mopdbonormyeckme,
domsnonormyeckue,
onoxmmunyeckne, 1
noBegeH4YecKue.

JTabopaTtopHasa paboTa
«lMpucnocobnexns

OpraHn3moB 1 UX

0.5

0.5




15

16
17

18

19

OTHOCUTENbHas
LenecoobpasHOCTb»

Bua, ero kputepun n
CTpyKTypa. JlabopaTtopHas
pabota «CpaBHeHe BMAOOB
no MopdoiIornyeckomy
KpUTEPUIO»

CTpykTypa BMaa
BuaooobpasoBaHue kak
pe3ynbTaT MUKPO3BOOLMNM

CBs13b MUKPO3BOSTIHOLNN U
aNnaemMmonornm

Makpoasontouus.
[NaneoHTONOrM4Yeckne
MeTOAbl N3y4yeHus
3BoONOLUMN

0.5

20

Buoreorpaduyeckne
MeToAbl N3y4yeHus
3BOJTHOLNN

21

22

OMbpuonornyeckume u
CpaBHUTENBHO-
Mopdbosiormyeckme MeToabl
N3y4YeHusi IBOSOLMMK

MonekynsapHo-
reHeTn4eckme,
omnoxnmmnyeckme u
MaTtemaTuyeckne metoapbl
N3y4YeHunst IBOSOLMMN

23

O6Lme 3aKOHOMEPHOCTH
3BOSIIOLNN




24

ApanTtuBHas pagnaums.
HepaBHOMeEpPHOCTb TEMNOB
3BONOLUN

25

26

27

28

29

30
31

32

Hay4Hble rmnoTesbl
NPOUCXOXOEHUS XKN3HU Ha
3emne

[loHay4Hble
npencraBneHunst o
3apoXOEHNN XKNU3HU

OCHOBHbIe aTansbl

HGOpFGHI/I‘-IGCKOVI aBoJroUnmn

'mnoTtesbl 3apoxaeHud
XN3HN

NcTtopua 3emnu n metoapl
€€ n3ydeHus.
JTabopaTtopHaa paboTa
«MN3y4yeHune n onucaHme
MCKOMaeMbIX OCTaTKOB
APEBHNX OPraHN3MOB»

HavanbHble aTanbl
opraHM4ecKomn 3BOJTIHOLNN

OBOSIOLMNSA AyKapmoT

OcCHOBHbIe aTansbl
3BOMOLUMM PaCTUTENBbHOTO
mupa. MpakTnyeckas
paboTa «M3y4eHne
0COBEHHOCTEN CTPOEHUS
pacTeHu pasHbIX
oTOEenoB»

0.5

0.5

33

OcHoBHble aTanbl




34

35

36

37

SBONMKUNN XMBOTHOIO Mmnpa

OBONIOLNS XKMBOTHBbIX.
MpakTnyeckasn paboTta
«WM3y4eHne ocobeHHoCTEMN
CTPOEHMS MO3BOHOYHbIX
XMBOTHbIX»

Pa3BuTtne xunsHm Ha 3emne
Nno apam 1 nepnogam

MaccoBble BbIMUpPaHUA —
3KOJSI0rnMyeckmne Kpusmncol
NpoLUnoro

CoBpeMEHHbIN
3KONOrM4YeCcKnin Kpu3uc, ero
0CODEeHHOCTU

0.5

38

CoBpemeHHas cuctema
OpraHnU4eckKoro mmpa

39

OCHOBHbIE
cucTemMaTtmyeckme rpynnboi
OpraHnM3mMoB

40

AHTpoONonornsa — Hayka o
yerioBeke

41

42

PasButne npeacrasneHmni
O NMPOUCXOXKAEHUMN
YyerioBeka

MecTo yenoBseka B cucteme
OpraHn4yeckKoro Mumpa.
JTabopaTopHas paboTa
«WM3yyeHne ocobeHHoCTEMN
CTPOEeHUs ckeneTa
Yyenoseka, CBA3aHHbIX C

0.5




43

44

NPAMOXOXXOEHNEM»

[BuxyLmne cunol
aHTponoreHesa

CooTHOLLEeHne
Ornonorn4yecknx u
coumarnbHbIX )aKkTOpOB B
aHTponoreHese

45

OcHoOBHbIE cTagun
aHTponoreHesa

46

[ManeoreHeTnka u
nasieoreHomMmuka

47

OBOMNOLUNA COBPEMEHHOIO
Yyenoeseka

48

49

50

51

52

Uenoseuyeckue pacsl.
MpakTnyeckasn paboTta
«M3yyeHmne akonorn4yeckmx
agantaymn YenoBeka»

MexgucumnimHapHble
MeTOAbl aHTPOMNOSIOrNK

3apoxgeHue 1 passuTtue
3KOnormm

MeToabl aKkonorum.
JTabopaTopHas paboTa
«N3yyeHne metogoB
3KOSTOrM4eCcKmnx
nccnegoBaHNn

3HayeHune 3KoNorm4ecknx
3HaHWIM Ong YenoBeka

0.5

0.5

53

JKosiornyeckne graktopol

54

AbBunoTundeckmne gakTopbl.

0.5




CBeT KaK 3KOonorn4yeckum
dakTop. JlTabopaTopHas
paboTta «BbisBneHune
npucnocobneHnn
OPraHM3MoOB K BITUSIHUIO
cBeTa»

55

56

AbBuoTtnyeckne grakTopbl.

Temnepartypa Kak
3Konornyecknmn akrop.
JTabopaTopHas paboTa
«BbisiBneHne
npucnocobneHnn
OPraHN3MOB K BIIMSIHUIO
TemnepaTtypbi»

AbBuoTtnyeckne grakTopbl.

Bna)HoCTb Kak
aKonornyecknmn akTop.
JTabopaTtopHasa paboTa
«AHaToMn4eckmne

OCODEHHOCTU pacTEHUN N3

pasHbIX MECT 0BMUTaHNAY

0.5

0.5

57

Cpeabl obutaHmnsa
OpraHn3moB

58
59
60

61

Buonorunyeckme putmbl
XnsHeHHble opMmbl
OpraHnM3moB
BuoTtnyeckmne dakropsl
3HayeHne BnoTnYEeCcKmx

B3aMmoaencTBmn ansa
CyLLLECTBOBAHUS




62

63

64

OpraHuM3MoB B cpeae
obuTaHusa

Qkonornyeckme
XapakTepUCTUKM Nonynsaumm

OcHoBHble nokasaTenu
nonynsaunKn: YNCNEHHOCTb,
NNOTHOCTb, BO3pacTHas u
nonioBasi CTPyKTypa

OcHOBHbIe nokasaTenu
nonynsauMmn: poXxgaemMocTb,
NPUPOCT, TEMMN POCTA,
CMEPTHOCTb, MUrpaunm

65

Jkonornyeckas CTPYKTypa
nonynauunn

66

[vHamuka nonynsumm u eé
perynsauuns

67

KpuBble pocTa
YUCNEHHOCTN NONyNALMUN.
KpuBble BbbKMBaHUSA

68

69

70

JKonornyeckasa HuWa Buaa.
JTabopaTtopHasa paboTa
«Mpucnocobnenuns cemsiH
pacTEHUN K pacceneHno»

Bua kak cuctema
nonynsaumn
3aKOHOMEpPHOCTH
NoBeOEeHUsT N MUrpauun
XUBOTHbIX

0.5

71

CoobLecTBo opraHM3mMoB
— ObuoueHos




72

73

JKocucTeMa Kak OTKpbITas
cuctema

KpyroBopoT BeLLECTB U
MOTOK 3HEprnn B
aKocucTeme

74

OcCHOBHbIe Noka3aTenu
3KOoCUCTEMBbI

75
76

77

78

79

80

Jkonornyeckue nmpammabl

N3meHeHunsa coobliects —
cyKueccum

MprpoaHble 3KOCUCTEMDI.
OKOCUCTEMbBI 03Eep U PEK.
OKOCUCTEMbBI MOPEN U
OKeaHoB

MpupoaHbIe 3KOCUCTEMBI.
JKocucTeMbl TyHApP, Necos,
cTenen, NycTbiHb

AHTpONOreHHble
3KOCUCTEMDI

Ypboakocuctemsl.
MpakTnyeckasn paboTta
«M3yyeHune n onncaHmne
ypboakocncteMbl»

0.5

81

82

3aKoOHOMEpPHOCTH
dOpMMPOBaAHNA OCHOBHbIX
B3aMMOAEeNCTBUN
OpraHM3MoB B 3KOCUCTEMAX
MexaHn3mbl BO34ENCTBUS
3arpsA3HEeHNn pasHbIX TUMOB
Ha cybopraHn3mMeHHOM,




OpraHn3MeHHOM,
NonynsiLUMOHHOM U
9KOCUCTEMHOM YPOBHSIX

buocoepa —

83 obLiennaHeTapHas
obonoyka 3emnu

84 YyeHue B. WN. BepHagckoro
o buocepe

85 3aKoHOMEpPHOCTH
cywecTBoBaHnA bruocgepol

86 KpyroBopoThbl BELLECTB U
Broreoxnmmyeckme LMKnbl

87 30HanbHOCTb Buocoepsl.
OcCHOBHbIE BMOMbBI CyLUK

88 YcTtonumnsocTtb Brocdepsbl

89 OKonorn4yeckmne Kpmsmncol un
NX MPUYMHbI

90 BosgencTeue yenoseka Ha
bnocgepy
AHTpoOnoreHHoe

91 BO3JencTBue Ha )
pacCTUTENbHbIN U XXUBOTHbIN
MUp

92 OxpaHa npupoabl
OCHOBHbIE NPUHLUNBI

93 YyCTOMYMBOro pasBUTUSA
Yyenose4yecTBa M NpMpoadb
PauunoHanbHoe

94 npUpPoaonosSib3oBaHNeE 1

coxpaHeHue




95

Bronormnyeckoro
pasHoobpasunsa 3emnu

O606LeHne no Teme
«Mukpoasonwouna n eé
pesynbTaTtbl». KOHTpOSibHas
pabota Ne2 «/Torosas
KOHTposibHas paboTa 3a
Kypc 11 knacca»

96

Ob606LeHne no Teme
«MakpoaBontouus n eé
pesynbTaTbly

97

98

99

100

101

Ob6o0LeHne no Teme
«lNpouncxoxgeHne n
pasBUTUE XN3HN Ha 3eMne»

Ob6o0LeHne no Teme
«lpovcxoxgeHne
YyerioBeka — aHTpornoreHes3»

Ob6o06LeHne no Teme
«3JKOmorvsi — Hayka o
B3aVMMOOTHOLLIEHUSX
OpraHn3moB»

O600LLeHne no Teme
«OpraHnsmbl 1 cpeaa
obutaHus»
Ob6o06LeHne no Teme
«3Konornsa BUAOB U
nonynaynum»

102

Ob6o06LeHue no Teme
«bnocgepa — rmobanbHasa
aKocucTemar




OBLWEE KOJIMYECTBO YACOB
Nno NPOrPAMME

102

7.5







NMPOBEPAEMbIE HA EI'3 NO BUOJTIOI'N TPEBOBAHUA K 5
PE3YJIbTATAM OCBOEHNA OCHOBHOU OBPA3OBATEJIbHOU
NMPOrPAMMbI CPEOHEIO OBLLEIN O OBPA3OBAHUA

Kon
npoBepseMoro
TpeboBaHusA

NMpoBepsiemble TpeboOBaHMA K NpegMeTHbIM
pe3ynbTataMm 0CBOEHUA OCHOBHOM obpa3oBaTeribHOMN
nporpamMmmbl cpegHero obwero o6pasoBaHus

CdopMnpoBaHHOCTb 3HAHMM O MEecTe M ponu buonoruu
B CUCTEME ECTECTBEHHbIX HayK, B (OpMMpOBaHNK
COBPEMEHHOW €eCTeCTBEHHOHAay4YHOW KapTuUHbl Mupa, B
NMO3HaAHMM 3aKOHOB MNPUPOLbl M PELUEHUN KUHEHHO

BaXKHbIX couManbHO-3TUYECKUX, 3KOHOMUYECKHX,
3KOMOrnyecknx npobrnem 4YenoBeyecTBa, a TaKke B
peLLeHnm BOMPOCOB paLMOHarnbLHOro

nNpMpoaonosnb3oBaHnda, B hOpMUPOBaHMM LEHHOCTHOrO
OTHOLUEHNSA K npupoae, obLiecTBy, YeNoBeKy; O BKraae
POCCUNCKNX W 3apyOexHbIX YYEHbIX — OMONOroB B
passuTtue éruonorumn

BnapeHne cuctemonm 3HaHUM 0O OCHOBHbIX MeTogax
Hay4YHOro MO3HAHUSA, WUCMONb3yEMbIX B OMONOrMYecKmnx
NCCNeadoBaHUSAX KMBbIX OOBEKTOB W 3KOCUCTEM
(onncaHne, wun3amMepeHue, npoBedeHue HabnwoageHun);
cnocobamu BbISIBIEHUA U OLEHKWM aHTPOMOreHHbIX
N3MEHEHUN B Npupoae.

YMeHne  BbligBuraTb  MnoTtesbl, NpoBepsATb  UX
3KCNepuUMeHTanbHbIMU CpeacTBamMmun, QOPMynmpys Lenb
nccnenoBaHus, aHanMampoBaTb nony4YeHHble

pe3ynbTaTbl N AenaTtb BbiIBOAbI.

BbisiBneHue 3aBNCUMOCTH mMexany ncenegyembimmn
BENMYNHaAMK, o6bSACHEHME NOJTy4EHHbLIX pPe3ynbTaToB U
(*)OpMyJ'IVIpOBaHI/Ie BbIBOOB C UCMNoJib30OBaHNEM
HaYy4HbIX NMOHATUN, TGOpI/II7I 1N 3aKOHOB

YMeHne BRnagetb CUCTEMOM OUMONOrMYEeCcKUX 3HaHUN,
KOoTopasi BKISIl0MaeT: OcHoBononarawwme obuonornyeckme
TEPMUHbI N MNOHATUS (KM3Hb, KNeTKa, TKaHb, OpraH,
opraHusmM, BuA, MONynaAuMsl, akocuctema, 6uoLeHo3,
buocdepa; mMeTabonuawm, romeocTas, KITETOYHbIN
UMMYHUTET, ounocuHTes Oenka, BGuononnvepsl,
ANCKPETHOCTb, CamMoperynaumnsi, CamMoBOCMNPOU3BELOEHME,
HacneacTBEHHOCTb, W3MEHYMBOCTb, 3HEPro3aBMCUMOCTb,
POCT 1 pasBuUTUe);

Buonornyeckme Teopun: knetoyHas Tteopus T. LUBaHHa,
M. Wnenpgena, P. BupxoBa; knoHanbHO-CENEKTUBHOIO
nmmyHuteTa . Spnux, .. MedyHukoBa, XpoOMOCOMHas
Teopusi HacnegctBeHHoctTn T. MopraHa, 3akoH
3apogpbliweBoro cxoactea K. bapa, 3BonounoHHas




Teopusa Y. [JapBuHa, CUHTETUYECKas TEOpUs 3BOSTHOLIUN,
Teopua  aHTponoreHesa Y. [lapBuHa;  Teopus
6uoreoueHosa B.H. Cykauyésa; yyeHne H.U. BaBunosa o
LUeHTpax MHOroobpasms u NpPoOUCXOXAEHUSA KYNbTYPHbIX
pacteHun, ydveHne A.H. CeepuoBa 0 nyTax w
HanpaBreHnax aponwunn, ydyeHne B.U. BepHagckoro —
0 buocepe);

3aKoHbl (eanHoObpasnsa NOTOMKOB NEPBOro MOKOMEHUS,
pacLiensieHnst NpM3HaKkoB, HE3aBMCUMOrO HacreaoBaHuWs
npusHakoB . MeHoens; cuenneHHoro HacrnegoBaHUA
NPU3HaKoOB W HapyLweHnsa cuennenus reHos T. MopraHa;
rOMOJSIOrMYeCcKmx psaoB B HacrneacTBEHHON
N3MEHYMBOCTU H.W. BaBunoga; reHeTU4ecKoro
paBHoBecua [x. Xapau v B. BanHbepra; 3apogblLeBoro
cxoactea K. bapa; buoreHeTnyecknin 3akoH Q. ekkens,
®. Mionnepa);

APUHLUMNBLI (YUCTOTbI rAaMET, KOMMSIEMEHTAPHOCTN);
npasuna (MmHnmyma HO. JlMbuxa, 3konornyeckom
nupamMmmnabl Yncen, Guomacchl 1 3HEpPrun);

rmnotesbl (koauepsaTHon A.MA. OnapuHa, nepBu4HOro
oynboHa [x. XongenHa, mukpocgep C. dokca, pubosmma
T. Yek)

YMeHue pelatb MOUCKOBblIE Ouonorvyeckne 3agayu;
BbISIBNATb  MPUYMHHO-CNEACTBEHHbIE  CBSA3NM  Mexay
nccnegyembiMm Buonormnyecknmm obbekTamn,
npoueccamn N sIBNEHNAMU; aenaTtb BblBOAbl M NPOrHO3bI
Ha OCHOBaHWM MNOJy4YEHHbIX Pe3ynbTaToB;

COCTaBNATb FEHOTUMMYECKME CXEMbl CKpelivBaHus AOns
pa3HbIX TUMOB HacnegoBaHWS NPU3HAKOB Yy OpraHM3MOB,
COCTaBNsATb CXEeMbl MepeHoca BEeLeCTB W 3HepruM B
akocuctemax (Lenu NUTaHus, NUWEBbIE CETN)

YMeHve yCTaHaBnMBaTb B3aUMOCBS3U mMexay
CTPOEHMEM U (DYHKLMAMU: OPraHoOnAOB, KNEeTOK pasHbIX
TKaHEW, opraHamMn U CUCTEMaMW OPraHoOB Yy pacTeHUN,
XMBOTHBIX W 4enoBeka;, Mexgy dTtanamm obmeHa
BELLECTB; 3TanamMu KIEeTOYHOro UMKa W KU3HEHHbIX
UWKNOB  OpraHM3MoB; 3Tanamm  3MOpPMOHAanbHOro
pa3BUTUSA; TFEHOTUMOM W (PEHOTUNOM, (PEHOTUNOM W
dakTopamun cpeabl 0bUTaHMs; npoueccamu 3BOSIHOLNUK;
OBWXYLLMMW  CUNaMU  aHTpPOrMoreHesa; KOMMOHEHTaMu
pasnnUYHbIX 9KOCUCTEM W NPUCMOCOBNEHNSMN K HUM
OopraHn3moB

YMeHMe BblAeNsiTb CYLLECTBEHHbIE NPU3HAKK:

CTPOEHUS BUPYCOB, KNETOK MNPOKapuOT U 3YyKapuoT;
OLHOKNETOYHbIX N MHOTOKINETOYHbIX OPraHM3mMoB, BUAOB,
BGuoreoL,eHO30B, 3KOCUCTEM U Buocdepbl; CTPOEHUS




OpraHoB W CUCTEM OPraHoB pPacCTEHWUN, XUBOTHBDIX,
YerioBeKa; npoLeccoB XN3HeOeAaATeNbHOCTH,
npoTeKawwmx B OpraHu3amax pacTEHUN, XUBOTHLIX W
yernoseka; bnonornyecknx npoueccos: obMeHa BeLWecTB
(meTabonuam), nHdopMaLum 1 nNpeBpaLLeHNa SHEPTUN,
OpOXeHusi, aBTOTPOMPHOrO U reTepoTpodHOro TUMOB
nuTaHus, OTOCMHTE3a W XEeMOCUHTe3a, MUTO3a,
Meno3sa, ramMeToreHesa, ambpuoreHesa,
NoCTaMBpPUOHaNbLHOro pa3BUTUS, pa3MHOXEHMWS,
WHOMBMAOYaANbHOMO pPasBUTUA opraHnama (OHTOreHesa),
B3aMMOOEeNCTBUA reHos, reTeposunca,; JencTemnmn

NCKYCCTBEHHOIO otbopa, CTabunmnsnpytoLLero,
OBWXKYLLIErO U paspblBaloLLEro eCTEeCTBEHHOro 0oTbopa;
annonaTpu4eckoro n CUMNaTpPU4ECKOro

BMAO000pa3oBaHus; BIUSHUS ABWXKYLLMX CUIT 3BOSHOLUN
Ha  reHodoHg  nonynsuMu;  NPUCNOCOONEHHOCTU
opraHuM3aMoB K cpede obutaHusl, YepegoBaHus
HanpaBfeHUn 3BOMOLMKN; KpPyroBopoTa BeELLECTB W
NMOTOKa 3HEPrnmn B aKocUcTemax

ChopmMMpoBaHHOCTb YMEHNA BbIAENATb CYLLECTBEHHbIE
NPU3HaKM BUPYCOB, KIETOK MPOKapuoT W 3YKapuoT;
OLHOKMETOYHbIX N MHOTOKINETOYHbIX OPraHM3MoB, BUOOB,
BGroreoL,eHO30B N 3KOCUCTEM; OCOBEHHOCTN NPOLECCOoB
oOMeHa BeLLeCTB M MpeBpalleHns 3Heprum B KreTke,
doTOoCMHTE3a, NIacTU4ecKoro U  3HepreTU4ecKoro
obmeHa, XEMOCUHTE3a, MUTO3a, Meno3a,
ONfIOAO0TBOPEHMS, pasBuTUS n pa3MHOXEHMUS,
MHOMBMAOYANbHOMO pPasBUTUS oOpraHnamMa (OHTOreHesa),
Gopbbbl 3a CywecTBOBaHME, €CTEeCTBEHHOro oTobopa,
BMgoobpasoBaHus, NpUcnocobneHHOCTU OpraHM3mMoB K
cpepe obuTaHus, BIIMSAHUS KOMMOHEHTOB 9KOCUCTEM,
AHTPOMOreHHbIX W3MEHEHUW B OKOCUCTEMAax CBOeEW
MECTHOCTW, KpyroBopoTa BELLECTB W MNpeBpaLleHns
9Heprum B Buocepe

YMeHue wncnonb3oBaTb COOTBETCTBYHOLLME apPryMeHTHl,
OGuonorMyeckyto TEPMMHOMOTNID WU CUMMBONUKY  ONst
[okasaTenbCTBa  poAcTBa  OpPraHM3MOB  pasHbIX
CMCTEMATUMYECKUX TpynMn; B3aMMOCBSA3N OpPraHM3MOB U
cpeobl obuTaHMs; eOuHCTBA  YenoBEeYeckUx  pac;
HeobxoanmMocTn 300poBoro obpasa KM3HU, COXPaHeHUs
pasHoobpa3na BUOOB W 3KOCUCTEM KaK YCrOBMS
COCYLLIECTBOBaHNS NpUpoabl N YeroBeYvecTBa

YmMmeHune KPUTUYECKMN oueHunBaTb nHdopmMaLmio
BuMonormyeckoro  CoaepkaHus; WHTEpNpeTnpoBaTb
9TUYECKMEe acnekTbl COBPEMEHHbIX WCCNeaoBaHUA B
6uonorun, mMegumumnHe, BMOTEXHONOIMK; paccMmaTpuBaTbh




rnobanbHble aKkonornyeckne NpobrieMbl COBPEMEHHOCTH,
dopmupoBaTb MO OTHOLUEHMIO K HUM COOCTBEHHYHO
no3uumio




NEPEYEHb 3JIEMEHTOB COOEPXAHUA, MPOBEPAEMbIX HA EI3 NO
BUOJTIOINH

Koa

NMpoBepseMbIin 3NeMeHT coaepXaHus

1.1

1.2

1.3

Bbuonorus kak HayKa. YKuBble cuctemsbl N Ux n3yvyeHume

CoBpemeHHasa Buonorna — KoMnnekcHas Hayka. buonornyeckne
Haykm n un3yvyaemble UMM npobnembl. PyHaameHTanbHble,
NpYKNagHble N MOMCKOBbBIE HAYYHbIE UCCnefoBaHns B Guonoruu.
3HayeHne  Ouonormm B GHOPMUPOBAHUM  COBPEMEHHOM
€CTEeCTBEHHO-HAaY4YHOM KapTuHbl Mupa. lNMpodeccumn, cBa3aHHble C
6uonornen. 3HayeHne GMonornn B NpPakTUYECKON OeATEeNbHOCTU
yerioBeka: MeguumnHe, CerbCKOM XO3SNCTBE, MPOMbILSIEHHOCTMH,
oXpaHe npupoabl

XKuBble cuctembl Kak npegmeTt mdyyeHuss Guonormn. CBoncTBa
XMBbIX CUCTEM: €4MHCTBO XMMNYECKOro CoCTaBa, ANCKPETHOCTb U
LLeSIOCTHOCTb, CIOXHOCTb W  YMNOPSAOYEHHOCTb  CTPYKTYPbI,
OTKPbITOCTb, camMoopraHusauus, CaMOBOCNpPOU3BEAEHME,
pa3apaXMMoCTb, UIBMEHUYMBOCTb, POCT M pa3BUTHE.

YPOBHM  OpraHuM3auumnm  XMBbIX  CUCTEM:  MOJEKYNSPHbIN,
KNETOYHbIN,  TKaHEBbIA,  OPraHWU3MEHHbIN,  NONYMSALUNOHHO-
BMOOBOM, 9KOCUCTEMHbIN (BroreoLeHoTUYECKNI), BUoCcdEpPHbIN.
Mpouecchbl, npoucxogswme B XuBblX cuctemax. OCHOBHbIE
npu3Hakm xmBoro. XKnsHb Kak oopma CyLLeCTBOBAHNSA MaTepun

MeToabl 6uonornyeckon Hayku. HabniogeHne, wusmepeHue,
3KCNEepUMEHT, cuctematmsauusi, MeTaaHanui. [loHsaTne o
3aBUCMMON U He3aBUCUMOW rnepemMeHHoW. [lnaHupoBaHue
akcrnepumeHTa. [locTtaHoBKka W npoBepka runotesd. Hynesas
rmnoTtesa. lNoHsaTne BbIOOPKNM N €€ OOoCTOoBEpPHOCTb. Pasbpoc B
ovonormyecknx paHHbiX. OueHka AOCTOBEPHOCTU MONYYEHHbIX
pe3ynbtaTtoB. MNMPUUNHBI UCKAXKEHUSA pe3yNbTaTOB 3KCNEePUMEHTA.
[MoHATHE cTaTUCTUYECKOro TecTa

KneTtka kak buonormyeckas cuctema

2.1

2.2

Knetka — CTPYKTYPHO-(PyHKUMOHANbHasi eavHULa >XMUBOTO.
NcTtopua otkpbitna knetkn. Pabotbl P. lyka, A. JleBeHryka.
KnetouHaa Tteopusa (T. LWeanH, M. LnengeH, P. Bupxos).
OCHOBHbIE NOMOXEHNSI COBPEMEHHOM KNETOYHON TEOPUN.
MeToabl MONEKYNSAPHOM U KNETOYHOM BGMONOrMmM: MMKPOCKOMMS,
Xpomatorpadgusa, anektpodopes, MeTo4 MeYeHbIX aToOMOB,
anddepeHunaneHoe LEeHTpudyrmposaHue, KynbTUBUPOBaHUE
KneTok

XUMUYECKNI cocTaB KNeTKN. Makpo-, MWKPO- n
ynbTpamMukpoanemeHTol. Boga n e€ ponb Kak pacTBOpuUTENS,
peareHTa, yyactue B CTPYKTYpPUpOBaHNK KNneTKn,

TenJoperynauun. MI/IHepaJ'IbeIe BelwlecTBa KINeTKH, nX




2.3

Buonornyeckas ponb. Ponb KaTMOHOB M aHMOHOB B KIeTKe.
buonornyeckne nonumepbl. benkn. AMMHOKMCAOTHbIN COCTaB
6enkoB. CTpyKkTypbl 6enkoBon Monekynbl. lNepBnyHas CTpykTypa
6enka, nenTngHasa ceA3b. BTopuyHaga, TpeTuyHas, YeTBepTudHaga
CTpyKkTypbl. [deHaTypauusa. CeonctBa 6enkoB. Knaccudumkauyms
6enkoB. buonornyeckme yHKLMM 6ENKOB.

Yrnesogbl. MoHOcCaxapuabl, Aucaxapuibl, onurocaxapuibl Wu
nonucaxapmgbl. OOWMn NnNaH CTPoOeHUa U (PUNKO-XUMUYECKNE
CBOWCTBa yrneBogoB. buonornyeckme pyHKUMM yrnesoaos.
Jnnngel. 'apounbHO-rMapodobHble CBOWCTBaA.
Knaccudumkauma nunmgos. Tpurnuuepugbl, docdonunuibl,
BOCKW, cTepoudbl. buonornveckne dyHkumm nunugos. Ob6uime
cBoncTBa Buonornyecknx membpaH — TeKy4ecTb, CMNOCOOHOCTb K
camMo3aMblKaHUIO, NOSTYNPOHNLAEMOCTb.

HykneuHosble kucnotbl. JHK n PHK. CtpoeHne HykneunHoBbIX
kncnot. Hykneotugbl. [NpuHUMn komnnemeHTapHocTu. lNMpasuno
Yapradda. Ctpyktypa OHK —  pgBomHas  cnvparnb.
MecTtoHaxoxgeHue n uonorndeckne pyHkumm OHK. Bugbl PHK.
®yHkummn PHK B kneTke.

CtpoeHune monekynbl AT®. Makpoapruyeckme CBsi3an B MOSIeKyne
AT®. buonornyeckne dyHkummn AT®. BoccTaHoBrEHHbIE
nepeHocUYmKkn, nx oyHkumm B knetke. CekseHunpoBaHue OHK.
CTpykTypHas Owuonorma: Ouoxumudeckme wn  Buoduanyeckme
nccnegoBaHUs coctaBa UM NPOCTPAHCTBEHHOW  CTPYKTYPbI
Buomonekyn

Tunbl  KNETOK:  3yKapuoTuyeckad U MpoKapuoTUYecKasl.
CTPYKTYpPHO-(PYHKUMOHamNbHbIe 06pa3oBaHUs KNETKN.

CTpoeHne npokapuoTmyeckon knetkn. KnetouHas CTeHka
baktepun n apxen. OCobEHHOCTU CTPOEHUS rETEPOTPOHON U
aBTOTPOOHON MNPOKaApPUOTUYECKMX KneTok. Mecto u  ponb
NpoKapunoT B BUoLieHo3ax.

CTpoeHne u YHKUMOHMPOBAHMNE JYKApUOTUYECKOW KIETKM.
MnasmaTtnyeckaas MembpaHa  (nnasmanemma). CTpykTypa
nnasmaTuyeckon MemOpaHbl. TpaHcnopT BewecTB 4yepes
nrasmaTn4eckyro mMeMbpaHy: MaCCUBHbIN (Andpdy3sus,
obneryéHHasa guddysnd), akTUBHbIA (NEPBUYHBLIA U BTOPUYHbLIN
aKTUBHbLIN TpaHcnopT). MNonynpoHnuaeMmocte membpaHbl. PaboTta
HaTpUKM-KanMeBoro Hacoca. QHOOUNTO3: NMUHOUMTO3, haroumTos.
Ok3oumTo3. KnetouHaa cteHka. CTpykTypa u QoyHKLUUM KNETOYHON
CTEHKN pacTeHun, rpnbos.

Uutonnasma. Uutosonb. Llntockenet. [BuXeHue umtonnasmbl.
OpraHouabl knetkn. OpgHoOMemOpaHHble OpraHouabl KMEeTKU:
aHgonnasmatudeckas cetb  (OlC), annmapat [onboxw,
NN30COMbI,  UX  CTpoeHve U dyHKumMKM.  B3anmocBsasb
ofHOMeMOpaHHbIX opraHonaoB KneTkn. CTpoeHue rpaHynsipHoOro
peTtukynyma. CnHte3 pactBopuMbIX 6enkoB. CUHTE3 KNEeTOYHbIX




membpaH. [nagkuin (arpaHynsapHbii)  9HAOMNA3MaTUYECKUI
peTukynym. CekpeTopHas yHKuMs annapata [onbaxu.
TpaHcnopT BewecTB B KkreTke. Bakyonu pactutenbHbIX KNETOK.
KneTto4Hbin cok. Typrop.

[MonyaBTOHOMHbIE OpraHoMAbl KIEeTKU: MUTOXOHAPWW, NnacTuabl.
CTpoeHne 1 QYHKUMM MUTOXOHAPUA M nnactug. [lepBuyHble,
BTOPUYHbIE W  CNOXHble nnactTugbl  (POTOCUHTEIUPYIOLLNX
aykapuoT. XnoponnacTbl, XpOMOMNSacTbl, NENKONIacTbl BbICLLMX
pacTeHUN.

HemembpaHHble opraHomabl knetkn CTpoeHne wn  yHKLMM
HemeMbpaHHbIX opraHongoB KNeTKu. Pubocomsl.
MukpocmnameHTtbl.  MblweyHble  KneTkn.  MukpoTpybouku.
KneTouHbln ueHTp. CTpoeHue n OBMXKEHNE XIYTUKOB U PECHUYEK.
MwukpoTpybouku uutonnasmel. LieHTprons.

Appo. Obonoyka agpa, XxpoMmaTuH, Kapuonnasma, Sapbiliki, UX
CTPOEHME U  yHKUMW. FAaepHbid  OEnkoBbl  MaTpPUKC.
[MpocTpaHCTBEHHOE pacrnosfioXeHne XPOMOCOM B MHTepthasHOM
agpe. benkn xpomaTtvHa — rmMCTOHBI.

KneTouyHble BKMoYeHUs. CpaBHUTENbHAA XapakTepucTmka KrneTok
3YKapuoT (pacTUTENbHON, XXMBOTHOWN, rPUBHON)

2.4

AccMunaums M guccumMunaumna — gBe CTOPOHbl MeTabonusma.
Tunbl oBMeHa BewWecTB: aBTOTPOMHLIA U TrETEPOTPODHLIN.
Yyactne kmcnopoga B OBMEHHbIX npoleccax. QHepreTndeckoe
obecneveHne kneTku: npeBpaweHne ATO B  0OMEHHbIX
npoueccax. PepMeHTaTUBHbIN XapakTep peakumin KneTovYHOro
meTabonuama. PepmeHTbl, UX CTPOEHME, CBOMCTBA N MEXaHU3M
AencTBus. KodepMeHThI. OTtnunyns depmeHTOoB oT
HeopraHn4yecknx katanusaTtopoB. benkun-aktuBaTopbl U 6enku-
NHIMBUTOPBLI. 3aBUCUMOCTb CKOPOCTU (DEPMEHTATUBHBIX peaKL i
OT pPasnNUYHbIX (PAKTOPOB.

[MepBUYHBIN  CUHTE3 OpraHM4yeckMx BewecTB B  KIeTKe.
doTocuHTEe3. Ponb xnoponsactoB B npouecce (POTOCUMHTES3A.
CeeToBass 1 TeMHoBasi pasbl. [1poayKTMBHOCTL (POTOCUMHTE3A.
BrivsHne pasnunyHbix akTopoB Ha CKOPOCTb (OOTOCUHTE3a.
3HayeHne oToCUHTE3A.

XemocuHTe3.  PasHoobpasne  opraHM3MOB-XEMOCUMHTETUKOB:
HUTpudUUMpyowme baktepuu, xenesobakrepuun, cepobakTepum,
BOOOPOAHbIE BakTepun. 3Ha4YeHne XeMOCUHTE3a.

AHaapobHble opraHuambl. Buabl 6poxeHus. NpoaykTel 6poxeHus
N UX UCNOSIb30BaHME YerioBeKOM. AHA3POOHbIE MUKPOOPraHN3Mbl
Kak 06bekTbl GroTexHonornm n Bos3dyautenn 6onesHen.
A3poObHble opraHu3mMbl. JTanbl  3HepreTu4eckoro obmeHa.
MogrotoBuTenbHbIM  3Tan. [nukonma —  GeckncrnopogHoe
pacLiensieHme rmoKo3bl.

Buonornyeckoe okucneHue, unn KnNetoyHoe pfAbixaHue. Pornb
MUTOXOHAPUN B  npoueccax OUMONOrM4ecKoro  OKUCIIEHUS.
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Uuknnyeckne peakunun. OkucnutenbHoe docdopunmpoBaHume.
Mpenmywectea aspobHoro nytm obOmeHa BewecTB nepea
aHa’pPobHbIM. PP EKTMBHOCTb SHEPreTUYeckoro obmeHa

Peakunn matpmnyHoro cuHtesa. MNMpuHUUN KoOMNieMeHTapHOCTU B
peakumsax MaTpuyHoOro cuHtesa. Peanmsaumsa HacnencTBEHHOM
NHpopMmaummn. 'eHeTn4ecknn Kog, ero CBOMUCTBA. TpaHCKpunums
— MaTpuuHbln  cuHTe3 PHK.  TlpuHumnbl  TpaHCKpUNUWK:
KOMMNNEeMEHTapHOCTb, aHTUNapannenbHOCTb, aCUMMETPUYHOCTb.
TpaHcnauma un eé aTanbl. Yyactne TpaHcnopTHeix PHK B
B6uocuHTese Genka. Ycnosua buocmHTesa benka. KoguposaHue
aMnHoKUcNoT. Ponb pubocom B GuocuHTese bernka.
OpraHusaumsi reHoma y npokapuoT u 3ykapuoT. Perynaums
aKTUBHOCTW FeHOB Y NpokapuoT. 'mnoTtesa onepoHa (P. XKakob,
XK. MaHo). Perynauusa oOMEHHbIX MpPOLECcCOB B KNeTKe.
KneTo4HbI romeocTas.

Bupycbl — HekneTouHble POpMbI XXM3HM N OBnMUraTHble NapasuThbl.
CTpoeHne npocCTbiX W CrOXHbIX BUPYCOB, PETPOBUPYCOB,
bGakTepuodaros.

BupycHbole 3aboneBaHus 4enoBeKka, XWMBOTHbIX, PaCTEHWUMN.
cnng, COVID-19, coumanbHble 1 MegUUNHCKME Npobremsl

KnetouHbln uukn, ero nepuogbl u perynauus. WHTepdasa u
MUTO3. OCOBEHHOCTN MpoLEeCccoB, NPOTEKalLWmnX B UHTepdase.
lNoaroTtoBka KNeTKn K AENEHNIo. MpecunHTEeTNYECKNI
(MOCTMUTOTUYECKNIA), CUHTETUYECKUA W  MNOCTCUHTETUYECKNN
(NpemuTOTUYECKMIN) NEpUObl MHTepdasbl.

MaTpuyHbin cuHTe3 OHK — pennukauus. NpuHUMnibl pennukaumnm
OHK:  KoMnnemeHTapHOCTb, MOSYKOHCEPBATUBHLIN  CUHTES,

aHTunapannenbHOCTb. MexaHusm pennukauuu AHK.
Xpomocombl. CTpoeHue XpomMocoM. Tenomepbl M Teriomepasa.
XpOMOCOMHbIN Habop KNeTkn — kKapuoTtun. [OunnongHbii w

rannongHbin Habopbl XPOMOCOM. [TOMOMOrMYHbIE XPOMOCOMBbI.
NonoBble XpOMOCOMBI.

HeneHvne knetkm — mmnto3d. CTagum MuTO3a M NpPoUCXoasLune B
HUX npoueccbl. Tunbl MuTOo3a. KapuokuHes W LUTOKUHES.
Buonornyeckoe 3HavyeHne muTo3a. Perynauuss MUTOTMYECKOro
uukna knetku. MNporpammmnpyemas krnetovyHasa rubenb — anonTos.
PyHKUMOHaNbLHaa reHoMuka

3.1

OpraHu3m kak buonornyeckas cucrema

OpgHoKNeTo4YHble, KONIOHMarnbHbIE, MHOMOKNETOYHbIE OPraHn3Mbl U
MHOFOTKaHEBbIE OpraHM3Mbl.

dopmbl  pa3sMHOXEHUst opraHu3moB: ©Oecnonoe  (Bknoyas
BeretatMBHoe) M nonosoe. Buabl 6ecnonoro pasmMHOXEHUS:
NOYKOBaHMeE, Cropynsauns, doparmeHTaums, KNnoHMpoBaHue.
lMonoBoe pasmHoXeHue. [lonosbie KreTkn, nnu rametbl. Menoas.
Cragum  menosa. [loBegeHne  XpOMOCOM B MeEMO3e.
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KpoccuHroBep. buonornyecknn CmbICsT Meno3a M MNOSI0BOro
npouecca. Menos n ero MecTto B )XU3HEHHOM LIMKINE OpPraHn3mMoB.
MpensapogbiweBoe pasButne. [ameToreHes Yy XKMBOTHBIX.
MonoBble xenesbl. ObpasoBaHne N pasBUTME MOMOBbLIX KIETOK.
CnepmatoreHe3 u ooreHe3. CTpoeHne MOoNoBbIX KIETOK.
OnnopoTBopeHne U 3MOpUOHaNbHOE pas3BUTUE XUBOTHbIX.
Cnocobbl OnNnogoTBOPEHUS: Hapy>Hoe, BHYTPEHHEE.
MapTeHoreHes.

MuanBmnpyanbHoe pasButue opraHmamoB (oHToreHes). Crtagum
ambpuoreHesa XMBOTHbIX (Ha npumepe narywkn). OpobneHve.
Tunbl AapobneHns. OcobeHHOCTM ApobrieHna MNeKonuTaroLmX.
3apogplweBble NUCTKM (racTpynauus). 3aknagka oOpraHoB U
TKaHen u3 3apofblleBblX JIMCTKOB. B3avMmHoe BnNusHue 4vacrteu
passBuBaroLLlerocs  3apogbiwa  (3MOpuoHanbHas  UMHOYKUMSA).
3aknagka nnaHa  CTPOEHUs  XXMBOTHOIO  Kak  pesynbTaT
nepapxnuyeckmx  B3aMMOLEWCTBMA  TEHOB. BrnivaHne  Ha
aMOpMOHanNbHOEe pasBuUTME PasfMYHbIX (DAKTOPOB OKpYXakoLlen
cpeabl.

Poct n pasButMe XMBOTHbIX. [lOCTAIMOpPUMOHANbHLIN NEPUOL.
Mpamoe n Henpamoe passuTue. PassButne ¢ metamoposom y
6eCnO3BOHOYHbIX M MO3BOHOYHbLIX >XMBOTHbIX. Buonornyeckoe
3HayeHue NPSAMOro U HENPAMOro pa3BUTUS, UX pacrnpoCTpaHeHne
B npupoge. Tunbl pocTa XMBOTHbIX. PakTopbl perynauumn pocta
XMBOTHbIX U YyenoBeka. CTagmMm NOCTOMOBPUOHANBHOIO Pa3BUTUS
Y XXMBOTHbIX U YeroBeka. [Nepunogbl OHTOreHe3a YyenoBeka.
PasmHOXeHne u passButne pacteHun. [ameToduT 1 cnopodur.
Meno3 B XW3HEHHOM UMkNe pacteHun. ObpasoBaHue crnop B
npouecce Menosa. [ametoreHe3 y pacteHun. OnnogoTBoOpeHne
n pasBuTME pacTUTENbHbIX OpraHnM3mMoB. [BonHoe
OnnogoTBOPEHNE Y LUBETKOBbIX pacTteHun. ObpasoBaHune w
pasBuTne cemeHu. MexaHu3Mmbl perynsuum OHToreHesa Yy
PaCTEHUN N XXMBOTHbIX

NcTopusi CTaHOBMEHUS M pasBUTUA TEHETUKN KaK HayKMu.
OCHOBHble reHeTu4eckne MOHATUA U CMMBOSIbl. TOMOMNOrnYHbIE
XPOMOCOMbI, anfiefbHble TreHbl, anbTepHaTUBHbIE MPU3HAKN,
JOMWHAHTHbIN " peLecCuUBHbIN NPU3HaK, roMo3uroTa,
reTepo3urota, u4uctas nuHUS, mMbpuabl, reHoTun, dgeHoTun.
OcHoBHble MeToabl reHeTUKN: rmoépunaonornyeckni,
LUTOMNOrMYECKUIA, MONEKYNAPHO-TEeHETUYECKNI

3.3

MoHornbpungHoe ckpelwmBanue. lNepsbi 3akoH MeHaensa — 3akoH
eanHoobpasna rmMbpuooB  nepBoro  nokonedus.  paeuno
AOMUHUpPOBaHNSA. BTopon 3akoH MeHOenst — 3akoH paclienneHuns
NPU3HaKOB. LinTonornyeckue OCHOBbI MOHOrM6PUAHOIO
cKpewmBaHus. ['MnoTesa YNCTOTbI ramer.

AHanusnpyloulee ckpewmBaHue. [1pOMEXYTOYHbIN  XapakTep
HacnegosaHuda. PacliensieHne npu3HakoB MNpu HEMNOSIHOM
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AOMUHUPOBaHUM.

OurmbpungHoe ckpewmBaHne. Tpetun 3akoH MeHaenss — 3aKoH
He3aBUCMMOro HacrnegoBaHus npusHakoB. LinTonorndeckue
OCHOBbI AUIMOPUOHOIO CKpeLnBaHuS.

CuenneHHoe HacnegoBaHue npu3HakoB. Pabotbl T. MopraHa.
CuenneHHoe HacnegoBaHWe TreHOB, HapylleHue CcuensieHus
Mexagy reHamn. XpoOMOCOMHasa Teopust HacrneacTBEHHOCTMW.
eHeTuka nona. XpOMOCOMHbIA MexaHU3M onpeneneHus nona.
AyTOoCOMbl W MOJSIOBble  XPOMOCOMbI. [OMOrameTHbIn 1
reteporameTHbl  non. [eHeTnyeckad CTPyKTypa MOJSIOBbIX
XpoMocoM. HacnepnoBaHne Npu3HaKkoB, CUEMMEHHbIX C MOSIOM.
leHoTMn  Kak  uUenocTtHaa  cuctema. [llnewotponus  —
MHOXeCTBEHHOe [eWNCcTBMe reHa. MHOXeCTBEHHbIN annennsam.
Baaumopencreme HeannenbHblX reHoB. KomMnnemMeHTapHOCTb.
onuctas. MNonumepus

Bsaumopgencrtene reHotuna wn  cpedbl npu bopMMpoBaHUMK
deHoTMna. M3MeH4MBOCTb  NpPU3HaKoB. KadeCTBEHHble 1
KONMMYECTBEHHbIE NPU3HaKW. Buabl N3MEHYMBOCTMU:
HeHacneacTBEeHHasa U HacneaCcTBEHHas.

MogudukaumoHHas n3aMeH4nMBOCTb. Ponb cpefbl B hOpMUpPOBaHNN
MOANMPUKALNOHHOM M3MEHYMBOCTU. Hopma peakumm npusHaka.
BapunaunoHHbii psg u BapuauuoHHast kpueasa (B. MoraHHceH).
CeowctBa MoandUKaLMOHHON N3MEHYNBOCTH.

[eHoTUNMYeckas Kn3MeH4MBOCTb. CBOMCTBA  FEHOTUMUYECKON
N3MEHYMBOCTW. Buabl reHOTUMNYECKON N3MEHYMBOCTH:
KOMBUHATMBHAs, MyTaLMOHHas.

KoMbuHaTMBHas wn3MeH4YnMBOCTb. Meno3 1 MnonoBon npouecc —
OCHOBa KOMOWMHATMBHOM W3MEHYMBOCTU. Ponb KoMOMHATMBHOM
M3MEHYMBOCTM B CO34aHUN TEHETUYECKOro pasHoobpasunss B
npegenax ogHoro Bvaa.

MyTauuoHHas  M3MEHYMBOCTb.  Buabl  MyTauuin:  reHHble,
XPOMOCOMHbIE€, TEHOMHble. CnOHTaHHbIE W WHOYLMPOBAHHbIE
MyTaLUun. ApnepHble " umMTonnasmaTmyeckme MyTauumn.
ComaTuyeckme u nonosble MyTaumn. [MpUYUHBI BO3HUKHOBEHUS
MyTauun. MyTtareHel M MX  BAUFHWME HA  OpPraHuU3Mmbl.
3aKOHOMEPHOCTN MyTaLMOHHOrO npouecca. 3akoH roMOSIOrMYeCcKmnx
paooB B HacneacTtBeHHoM wuameH4dmBoctn (H.W. Basunos).
BHespepHast MISMEHYNBOCTb N HACNEACTBEHHOCTb

KapnoTtun yernoBseka. MexayHapoaHas nporpamma
nccnegoBaHus reHoma 4venoseka. MeToabl M3yYeHUs] rEeHETUKU
yenoBeKa: reHearnormyeckmn, OrnmM3HeLoBbIN, LIMTOreHETUYECKUN,
NoNynALUNOHHO-CTaTUCTUYECKUNA, MOMEKYNSPHO-rEeHETUYECKNI.
CoBpemeHHOE  onpegeneHne  reHoTuna: NONHOreHOMHoe
CEKBEHMpPOBaAHME, FEHOTUNNUPOBAHNE, B TOM YMCrE C MNOMOLLbIO
MUP-ananun3a. HacnegctBeHHble 3aboneBaHWsa  YeroBeka.
[eHHble 1N XPOMOCOMHble ©Gones3Hn 4enoseka. bonesHn c
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HacneacTBEHHOW npeapacnonoXeHHOCTbIO. 3HayeHue
MEAULUMHCKOM TEeHeTUKM B NpPeaoTBpalleHUn U feYeHuu
reHeTu4ecknx sabonesaHun Yyenoseka. CTBOMNMOBbLIE KNETKU

HdomecTnkaums un  cenekuusi. 3apoXaeHue  cenekuum  u
JOMECTMKaLM. YyeHune H.N. BaBunoBa o) LeHTpax
NPOUNCXOXOEHNA N MHOroobpasuns KynbTypHbIX pacTeHun. Pornb
cenekummn B co3gaHmMm COpTOB pacTEHUN 1 Nopon XKMBOTHbIX. CopT,
nopoaa, wramm. 3aKOH rOMOSIOrMYECKNX PSAOB B HAacneaCTBEHHOWM
nameH4ynBoctn H./. BaBunoBa, ero 3Ha4vyeHne ans cenekumMoHHON
paboThbl.

MeToabl cenekumoHHon paboTbl. McKyccTBEHHbIN  OTHOP:
MaccoBbli W UHOMBMAYaAlNbHbIA.  JTanbl  KOMOUHALMOHHOM
cenekumn. NcnbiTaHne npoussoauTenen no notomcrtey. OTbop
MO FEHOTUMNY C MOMOLLbIO OLEHKM dheHOoTMNa NoToMcTBa U oTbop
No reHoTuny ¢ noMmowbio aHannsa AHK.

McKycCTBEHHBIM MyTareHe3 Kak MeTon CenekuMoHHOM paboThbl.
PagnaumoHHbIN N XMMUYECKUI MyTareHe3 Kak MCTOYHUK MyTau i
Y KyNbTYpHbIX (popM opraHnamoB. Mcnonb3oBaHME FEHOMHOro
pedakTupoBaHust M MeToaoB pekoMbuHaHTHbix OHK gns
NONyYeHNs NCXOOQHOro Matepmana gns cenexkuun.

MonyyeHne  nonunnovaoB.  BHyTpuBMgoBas — rmbpuamsauus.
BbnunskopoacteeHHoe CKpeLLmMBaHue, nnu NHOPUANHT.
HepoacTtBeHHOe ckpelumBaHue, unmn aytopuauvHr. 'eteposunc un ero
npuumHbl. Vicnonb3oBaHue retepo3uca B cenekumn. OtaanéHHas
rmbpuamsauus. NpeogoneHne Gecnnogus MeXBMAOOBLIX MOPMAOB.
[oCcTrkeHns cenekumm pacTeHUn 1 XKUBOTHbIX

OOGbekTbl, ucnonb3lyemble B OWOTEXHOMOMMN, — KIETOYHbIE WU
TKaHeBble KyNnbTypbl, MWKPOOPraHm3aMbl, WX XapaKTepucTuka.
TpaguumoHHaa OGuoTexHonorusa:  xneboneyeHue, nonyyYyeHue
KMCIOMOJIOYHbIX MPOAYKTOB, BUHOAenune. Mwukpobuonornyeckui
CUHTES. O6beKThl MUKPOBMOMNOrM4eCcKnx TEXHOSIOTMM.
MpounssoacTeo Oenka, aMUHOKUCIOT n BUTaMWHOB.
KMckyccTBeHHOE onnofoTBopeHne. PEKOHCTPYKUMS SWLEKNETOK U
KNOHMpPOBaHWe XNBOTHbIX. MeTon TpaHCcnnaHTaumm agep KneTok.
XpOMOCOMHasi U reHHass uHxeHepusi. MCKyCCTBEHHbIN CUHTE3
reHa U KOHCTpympoBaHue pekomouHaHTHbIX OHK. JocTtmxeHus n
nepcnekTUBbl XPOMOCOMHOW U FreHHOWN UHXeHepun. MeaguunHckne
ounortexHonormn. icnonb3oBaHWe CTBOJIOBbIX KITETOK

Cuctema 1 MHOroobpasme opraHM4eckoro Mmpa

4.1

Buonornyeckoe pasHoobpasve opraHuamoB. CoBpemMeHHas
cuctema opraHudeckoro mwupa. [lNpuHumnel  Knaccudukaumm
opraHn3amoB. OCHOBHble cUCTeMaTUYECKME rpynnbl OPraHU3mMoB.

OCoBEeHHOCTM CTPOEHUS U XU3HEeOeATeNbHOCTU O4HOKMNETOYHbIX
opraHu3amMoB. bakTepuun, apxen, OOHOKNETOYHble rpubsbl,
OLHOKNETOYHble BOOOPOCHU, Apyrve npoTucTbl. KonoHuanbHble




4.2

OpraHun3mbl. [1Bm>xeHne OHOKJTETO4HbIX OpraHM3moB:
améboungHoe, XryTMKOBOE, PECHUYHOE. 3awuTa y
OAHOKNETOYHbIX OpraHn3mMoB. Pa3gpaXmMocTb Y OAHOKITETOYHbIX
opraHm3moB. Takcuchl

MHOrokneTo4Hble pacTeHus. Baanmocesasb yacten
MHOrOKNEeTOYHOro opraHuMsama. TkaHW, opraHbl U CUCTEMbI
OpraHOB MHOrOKMETOYHOro opraHmama. OpraHuam Kak eauHoe
uenoe. TkaHM pacTeHun. Tunbl pPaCTUTESNbHbIX  TKAHEW:
obpasoBaTenbHas, MOKPOBHAadA, NpoBoAsALWlasl, OCHOBHas,
MexaHu4eckas. OcobeHHOCTH CTpoeHus, dyHKLUN n
pacnosioXXeHNs TKaHEW B OpraHax pacTeHun

4.3

4.5

BeretatvBHble N reHepaTuBHblE OpraHbl pacTeHun. PyHKUMK
opraHoB W cuctem opraHoB. Kapkac pacteHun. [OBuxeHue
MHOIOKMNETOYHbIX PacTEHUW: TponuamMbl U HacTuu. llornoweHve
BOAbI, YIMEKNUCNOro rasa n MMHeparnbHbIX BELWECTB pacTEHUAMM.
HbixaHne pacteHun. [Oudpdysns rasoB 4epes MNOBEPXHOCTb
KNeTkn. TpaHCNopTHble CUCTeMbl pacTeHun. BbloeneHne y
pacTeHnn. 3awmTta Yy MHOIOKMNEeTOYHbIX pacTeHun. KyTukyna.
CpefcrtBa NacCMBHOM N XMMUYECKOM 3alUnTbl. PUTOHUMABI.
PasgpaxvmocTb 1 perynaums y opraHm3aMoB. PasgpaxmmocTb U
perynauus y MHOroKNeTOYHbIX pacTeHuin. PocToBble BewecTBa 1
NX 3Ha4YeHne

MHorokneTou4Hble XUBOTHbIE. B3anmocBasb yacTtewn
MHOrOKINNETOYHOro opraHnama. TKaHu, oOpraHbl U CUCTEMbI
OpraHOB MHOrOKMETOYHOro opraHmama. OpraHuam Kak eaunHoe
uenoe. [omeocTta3. TKaHM KUBOTHbIX U 4YenoBeka. Tunbl
>KNBOTHbIX TKaHen: anuTenuanbHas, coeiHNTENbHAas,
MbllleYHas, HepBHas. OCOBEHHOCTU CTpPOeHUs, QYHKUMA 1
pacnosioXXeHNs TKaHEW B OpraHax XWBOTHbIX U YenoBeka

4.6

OpraHbl U CUCTEMbI OPraHOB XXWBOTHbIX. PYHKLUUM OpraHoB U
cuctem opraHoB. Onopa Tena opraHmamoB. Ckenetbl
OLHOKITETOYHbIX N MHOFOKIETOYHbIX »XUBOTHbIX. HapyXHbin 1©
BHYTPEHHW ckeneT. CTpoeHne 1 TUMNbl COeANHEHNS KOCTEN.
[BVXEHNE MHOIOKNETOYHbIX XWBOTHbIX. [lMTaHME >KUBOTHBbIX.
MnTaHne NO3BOHOYHbLIX XXMBOTHbLIX. [bIXaHne XMBOTHbIX. KOXXHOe
AbixaHue. XKabepHoe 1 NérovHoe AblxaHue.

[bIxaHne NO03BOHOYHbIX XUBOTHbIX. OBOMOLMOHHOE YCITOXHEHME
CTPOEHUS NErKUX MO3BOHOYHbIX XMBOTHbIX. [bixaTenbHasa
cuctema 4venoseka. MexaHmam BEHTUNAUMKM NETKMX y NATUL, U
Mrekonutawwmx.  TpaHCnopT BewectB Yy  OpraHM3MoB.
TpaHcnopT BewecTB Y XMBOTHbIX. KpoBeHOCHaa cucrtema u eé
opraHbl. KpoBeHOCHasi cuctema MO3BOHOYHbIX XUBOTHbIX. Kpyru
KpoBooOpaLleHs.  OBOSMIOLUNOHHbIE  YCIIOXHEHUS  CTPOEHUS
KPOBEHOCHOW CUCTEMbl MO3BOHOYHbLIX XMBOTHbLIX. BbloeneHve y
opraHu3amoB. BblgeneHve 'y  XuBOTHbIX. CokpaTuTesibHble




Bakyonu. OpraHbl BblgeneHnsa. CBdA3b MNOMOCTM Tena C
KPOBEHOCHOW W BblaenuTenbHoM cuctemamu. BbloeneHue y
NO3BOHO4YHbIX XXMBOTHbIX. 3aWmTa Yy MHOTOKNETOYHbIX XXUBOTHbIX.
MokpoBbI 1 NX NPOM3BOAHbIE.

PasgpaxmmocTb 1 perynsumsa y opraHnamoB. PasgpaxmnmocTb y
OAHOKMNETOYHbIX OpraHnamMoB. Takcucbl. PasgpaxumocTb W
perynsumns y MHOroKneTo4YHbIX pacTeHnn. PocToBble BellecTBa n
NX 3HaYeHne.

HepBHas cuctema n pedrekTopHas perynsauus y
MHOIOKIETOYHbIX XMBOTHbIX. HepBHasi cuctema u eé€ otaensl.
OBOJIOLUNOHHOE YCITIOXKHEHME CTPOEHUS HEPBHOW CUCTEMbI Y
XUBOTHBIX.

Paspabotka anroputmMoB U nporpaMmm ans  addPEKTUBHOM
PYHKUMOHANBHON  a@aHHOTauUMW  FeHOMOB,  TPaHCKPUNTOMOB,
NpoTeoMOB, MeTaboriloMOB  MUKPOOPraHM3MoB, pacTeHUn,
XMBOTHbIX N YenoBeka

5.1

5.2

5.3

OpraHI/I3M YyeJrioBeKka n ero 3gopoBbe

OpraHbl 1 cuctembl opraHoB 4enoseka. OTaenbl rofIOBHOMO
MO3ra No3BOHOYHbIX XXMBOTHbIX. Pedniekc 1 pednekropHasa agyra.
BesycnoBHble 1 ycnosHble pednekcbl. ['ymopanbHaa perynaums
N 3HOOKPUHHAA cucTeMa XMBOTHbIX W 4enoseka. >Kenesbl
9HOOKPUHHOW CUCTEMbl U WX TOPMOHbI. [JencTBue ropmMOHOB.
B3anmocBsa3b HepBHOM W SHOOKPUHHOWM cucTteM. [MnoTanamo-
rmnodgmsapHaa cuctema. Pednekc u pedonektopHaa ayra.
Be3ycnoBHbIe 1 yCroBHbIE pediriekchl

3awmTta opraHnama ot 6onesHen. UIMmyHHasi cuctema yenoseka.
KrnetoyHblin 1 rymopanbHbii  MUMMyHUTET.  BpoXOEHHbIN,
NPUOBPETEHHBIN cneumdguyecknn WUMMYHUTET. Teopus
KNOHanbHO-CENeKTMBHOro MMmmMyHuteta (IM1.3pnux, ®.M.bepHerT,
C.ToHeraBa). BocnanutenbHble oTBeTbl OpraHuM3moB. Ponb
BPOXOEHHOINO UMMYHUTETA B pa3BUTUN CUCTEMHbIX 3abonesaHnn

KpoBeHocHas cuctema n eé opraHbl. Cepgue, KpPOBEHOCHbIE
cocyabl 1 KpoBb. Kpyrn kpoBoobpalieHnsa. Pabota cepaua u eé
perynaums

5.4

HbixaHve Jenoseka. [Oudpdysnsa rasoB 4epes MNOBEPXHOCTb
Knetkn. [bixaTenbHast cuctema Jenoeka. [bixatenbHas
NoBEPXHOCTb. Perynsaunsa gbixaHus. bixaTtenbHble 06BHEMBI

5.5

5.6

MuwesapuTtenbHas cucrtema yernoBeka. OTpenobl
nuweBapuTenbHoro  Tpakta. [uweBapuTenbHble  Xenesbl.
BHYTpMNONoCTHOE 1 BHYTPUKNETOYHOE NULLEBApPEHNE

MokpoBbl M wnx npousBoAaHble. OpraHbl BblgeneHnd. [Mo4kw.
CTpoeHne U1 yHKUMOHMpOBaHWe HedpoHa. PunbTpaums,
cekpeuuss n obpaTHoe BcacbiBaHME Kak MexaHu3Mmbl paboTbl
opraHoB BblaeneHus. O6pasoBaHne Mo4M y YenoBeka

5.7

[1Bu>XeHne 4yenoBeka: MbillevyHasa cuctema. CkeneTHble MbillLbl




6.1

n nx paborta. CTpoeHue n Tunbl COEANHEHMNSI KOCTEN
Teopus aponoumn. Passutme XnsHu Ha 3emne

OBONOLUMNOHHAA Teopus Y. [apsuHa. Mpegnocbinkn
BO3HWKHOBEHUSA fapBuHM3Ma. XKM3Hb M HayyYHasa OeATenbHOCTb
Y. JapsuHa.

Osmxywne cunbl asonoumm BuaoB no Y. [apBuHy (BbiCOKas
MHTEHCUBHOCTb pPa3MHOXEHWUS OPraHM3MoB, HacnencTBEHHas
N3MEHYMBOCTb, Gopbba 3a cyllecTBOBaHME, €CTECTBEHHbIN U
NCKYCCTBEHHbIN OTOOP).

OdopmneHne cuHTeTMYeckon Teopum asonoumn  (CTI).
HenTtpanbHas Teopua apontounn. CoBpemMeHHas 3BOMIOLMOHHAS
6uonorns. 3HayeHne 3BOSOLNOHHON Teopun B dOPMUPOBaAHUN
€CTECTBEHHO-HAYy4YHOW KapTMHbI MUpa

6.2

Monynauma  kak  3feMeHTapHas  eduvHuua  3BOSMOUMMN.
CoBpeMeHHble MeToAbl OLIEHKM reHeTu4eckoro pasHoobpasusa u
CTPYKTYpbl nonynsauui. IameHeHne reHodoHOa nonynaumm kKak
3afleMeHTapHOe 3BOMOLUMOHHOE fABfneHue. 3aKkoH reHeTU4ecKoro
paBHoBecus [x. Xapawn, B. BanHbepra.

onemeHTapHble  dakTopbl  (ABWXKYLUME  CWUMbl)  9BOSHOLNN.
MyTaunoHHbIM npouecc. KombuHatBHasa nameH4nBocCTb. [dpend
EHOB — CIlydalHble HeHarnpaBfeHHble W3MEHEeHUs 4YacToT
annenen B nonynauuax. 3ddekt ocHoBaTend. Mwurpauun.
M3onauma nonynaumin: reorpadpuyeckass (NpocTpaHCTBEHHAS),
buonornyeckas (penpoayKTuBHas).

EcTtecTBeHHbIN OTOOp — HanpaBnsAwWMA akTop 3BOMOLMM.
dopMbl eCTECTBEHHOIO OTOOpPA: ABWXKYLLNIA, CTabUNU3NPYOLWLNIA,
paspbliBaloLwmn (An3pynTneHbln). NMonoson otéop.
MprcnocobneHHOCTb OpraHM3MoB Kak pesynbTaT
MUKPO3BOSTOLMN. BosHukHOBEHMNE npucnocobneHnn y
opraHnsmoB. Apomopdo3bl UM uanoagantauun. [Npumepsbl
npucnocobneHnn y OpraHM3moB. OTHOCUTENBLHOCTb
NpUCnocobeHHOCTN OPraHN3MOoB.

Bug, ero «kputepum wu cTpykTypa. BupgoobpasoBaHue Kak

pesynbTar Mukpoasonwounn. Msonauusa — kno4veBow akTop
BngoobpasosaHus. [yt u  cnocobbl  BuaoobpasoBaHus:
annonaTpuyeckoe (reorpacpunyeckoe), cumMmnaTpuyeckoe
(akonorunyeckoe), «MrHOBEHHOE» (mnonunnongmsauyus,

rmbpungmsaums). nnTenbHOCTb 3BOSOLMOHHBIX NPOLIECCOB.
MexaHn3ambl bopmMmpoBaHnsa GMONOrMYeckoro pasHoobpasusi.
Ponb aBontoumMoHHOM 6uonormm B paspaboTke Hay4YHbIX METOLOB
coxpaHeHus 6uopasHoobpasms. MUKpoaBoIOLMA U KOIBOMOLNA
napasutoB K“ ux xo3seB. MexaHusambl  OpMUPOBaHMS
YCTONYMBOCTU K aHTUBMOTUKAM M cnocobbl 6opbbbl C HeW

6.3

MeToabl u3yyeHUs Makpoaonwouuu. [ManeoHTonornyeckue
MeTodbl  M3ydeHus  asonwouun.  [llepexogHble  opMbl U




dunoreHeTnyeckme psgbl OpraHM3MoB.

Buoreorpaduyeckne metoabl nsyydeHusa sponouuun. CpaBHeHue
doriopbl U bayHbl MaTEPUKOB M OCTPOBOB. buoreorpaduyeckune
obnactn 3emnn. Buabl-aHOEMUKM N PETUKTDI.
Ombpuronornyeckne n cpaBHUTENbHO-MOPONornyeckne MetToapl
N3ydeHnsa aIBonilouMn. [eHeTMyeckme MexaHu3Mbl 3BOMOLMM
OHTOreHe3a W  MNOSBNEHUA  3BOJSIOUMOHHBIX  HOBLUECTB.
[[OMONOrMyHblIE W aHanoruyHble opraHbl. PyaumeHTapHbie
opraHsbl n aTaBU3MbI. MonekynsipHO-reHeTu4eckue,
BMoxmmmyeckme UK MaTtemaTudeckme  MeToAdbl  U3yYeHus
aponoumn. [omonornyHole reHbl. CoOBpeMeHHble MeToAbl
NOCTPOEHUS PUNoreHeTUYeCKuX AepeBbEB.

XPOMOCOMHbIE MyTaLnn N 3BOSOLNA FEHOMOB.

O6wwme 3akoHOMepHOCTU (Npasuna) asonoumn. HeobpatumocTtb
apontouun. AgantuMeBHas paguaums. HepaBHOMEpPHOCTb TEMMNOB
3BOMOLUK

6.4

HayyHble rmMnoTesbl MPOUCXOXOEHUA XU3HM Ha  3emrne.
AbuoreHes un naHcnepmus. [oHayyHble npeacTtaBneHnst o
3apoOXOeHN XU3HW (KpeauunoHusm). [unotesa MNOCTOSIHHOIO
CaMO3apOXAEHNSA XN3HU N e€ onpoBepXeHue onbiTamn . Pean,
. CnannaHuanun, J1. Tlactepa. [MpoucxoxgeHue >XU3HU WU
acTtpobuonorus.

OcCHOBHble 3Tanbl HeopraHunyeckon aponounn. [naHeTapHas
(reonornyeckas) 3BoONOUUA. Xnmumyeckas 9BOSIIOUMUA.
ABUNOreHHbIN CUHTE3 OpraHNYeCKNX BeLeCcTB N3 HEOPraHNYeCKnX.
OnbiT C. Munnepa u . KOpn. ObpasoBaHne nonuMMepoB U3
mMoHomepoB. KoauepBaTHas runote3a A.W. OnapuHa, rmnoTtesa
nepBu4Horo 6ynboHa [x. XongenHa, reHeTudeckas rmnotesa I .
Ménnepa. Pubosumbl (T. Yek) n runotesa «mupa PHK» VY.
M'mnb6epta. dopmmposaHne MembpaH U BO3HUKHOBEHUE
NPOTOKIETKM.

Nctopua 3emnu wn metogbl €€ usydeHud. Wckonaemble
opraHuyeckme octaTtkM. [eoxpoHosiorus u  e€  MeTonbl.
OTHoCUTENbLHAdA n abcontoTHas reoxXpoHONOrus.
"eoxpoHonornyeckas Likasna: 30Hbl, 3pbl, Nepuoabl, SrMOXu.
HavanbHble aTanbl opraHuyeckon 3asonwouun. [losBneHve u
3BOSIOUMA  NEepBbIX  KNeTok.  Jsonwouma  metabonuama.
BosHukHOBeHME nNepBbIX akocucteM. CoBpeMeEHHbIE MUKPOOHbIE
OMONNEéHKM Kak aHanor nepBbiXx Ha 3emne CcooOLlecTB.
Ctpomatonutbl. [MpoKapnoTbl U 3yKapuoThl.

MpoucxoxaeHne aykapuoT (cMmbuoreHes). OBOSIOLMOHHOE
npoucxoxgeHne BupycoB. [lpoucxoxageHne MHOMOKNEeTOYHbIX
opraHn3moB. BO3HWKHOBEHWE OCHOBHbLIX PYMM MHOIOKIIE€TOYHbIX
OpraHn3mMoB.

OcCHOBHble 3Tanbl 3BOMKOUMWN BbICLUMX pacTeHun. OCHOBHble
apomMopdo3bl pacTeHnn. Bbixog pacteHun Ha cyuwly. [NosieneHue




CMOpPOBLIX pacTeHUM W 3aBoeBaHMEe UMK cywn. CeMeHHble
pacTteHus. [NponcxoxgeHne LBETKOBLIX PaCTEHUN.

OcCHOBHble 3Tanbl 3BOMOUUM  XKMBOTHOrO Mupa. OCHOBHbIE
apomMopo3bl XMBOTHbIX. BeHackasa ayHa. KemBpuicknin B3pbiB
— NOsIBfIEHNE COBPEMEHHbIX TUNoB. [lepBble XOpOoBLIE
XUBOTHble. >XM3Hb B BOoAde. JOBOMOUMS  MO3BOHOYHbIX.
MponcxoxaeHne amdpubun un  pentunun. [MpoucxoxaeHue
mnekonutawwmx M ntud. [pyHUUN KnioyYesoro apomopdosa.
OcBoeHne 6ecno3BOHOYHBIMM W MO3BOHOYHLIMU XXMBOTHBLIMU
cywn.

PasButne Xu3Hu Ha 3emne no a3pam U nepuogam: apxemu,
NpOTEPO30H, naneosown, Me3030M, KanHO30M. Obuwas
XapakTepucTuka KnumMata WM reorlorM4eckux  npoLeccos.
MosasneHue n pacuseT XapaKkTepHbIX OpraHn3mos.
YrneobpasoBaHue: ero ycrnosusi U BNuUsHMWE Ha ra3oBbli COCTaB
aTtmocdepbl.

MaccoBble BbIMUPAHUA — 3KOSOrMYEeCcKMe Kpu3ucbl MNPOLUNOro.
MpuYnHbl U CcneacTBMs MaccoBbIX BbiMUPaHUW. COBpPEMEHHbIN
9KOJTOrMYECKNIN KPU3NC, ero 0COBEHHOCTM

6.5

Pasgenbl 1 3agaun anTpononorui. MeTtoabl aHTPOMNOMNOrvu.
CTaHoBneHNe npeacTaBfeHUn O MNPOUCXOXOEHWM 4YernoBeKa.
COBpEeMEHHbIE Hay4HbIE TEOPUN.

CXOACTBO  4YenoBeka C  XMBOTHbIMKU.  Cuctematuyeckoe
nonoxeHne 4YenoBeka. CBMOETENbCTBA CXOACTBA 4dernoBeka C

XMBOTHbIMMU: CpaBHUTENbHO-MOPGOIOrnyeckume,
ambpuonoruyeckue, dumsmonoro-6Guoxmmmyeckue,
noBeAeH4YecKme. OTnuuus yerioBeka  OT  >KMBOTHbIX.

[MpaAMOXoXXaeHne M KOMMSIEKC CBA3aHHbIX C HUM MNPU3HAKOB.
Pas3BuTne ronoBHOro Mmosra n BTOPOW CUrHasribHOM CUCTEMBI.
Aswxywine cunbl (daktopbl) aHTponoreHesa: 6Guonorndeckue,
couynanbHble. CoOTHOWeEHMEe 6KoNorM4Yeckux W coumnanbHbIX
¢rakToOpOoB B aHTPOMOreHese.

OcCHOBHble CTaguu aHTponoreHesa. ABCTpasnonuTekn — AByHoOrne
npegkn nogen. Henosek ymensiv, NnepsBble N3roToBNEHNS opyann
Tpygoa. Yenosek npAMOXodswMin U MepBblid BbIXO NoAen 3a
npegensl Acdpukn. Yenosek rerngensdbeprckum — obwmn npeaok
HeaHOepTanbCKOro 4yerioBeka U 4yenoBeka pasyMHoro. Yenosek
HeaHOepTanbCKUM Kak BUA Nogen XonoaHoro knumarta. Yenosek
pasyMHbI  COBPEMEHHOr0  Tuna, [OEeHUCOBCKUM  4YerloBeK,
OCBOEHMe KOHTUHEHTOB 3a npegenamu AQpukn.

OBOMNOUNA COBPEMEHHOrO 4enioBeka. ECTecTBEHHLIM OTOOp B
nonynauuax yenoseka. MytauMoHHbIN NpoLecc 1 NoIMMOPOU3M.
[MonynsaunoHHbIe BOMHbLI, Apend reHoB, murpaums n «adpdekr
OoCHoBartesns» B Nonynsaunax CoOBpeMeHHOro Yyernoseka.
Uenoseyeckne pacbl. [loHaTme o pace. bonblwne pacol:
eBporneovgHas (eBpasumnckas), aBCTpano-HerpovaHas




(akBaTOpManbHada), MOHroniongHasi (asmaTcKo-amepuKaHcKas).
Bpems n nytm pacceneHuss 4YenoBeka no nnaHete. EanHCTBO
yerioBeyecknx pac. HayyHass HecoCTOATEeNbHOCTb pacu3ma.
MpncnocobneHHOCTb  4YeroBeka K pasHbIM  YCIOBUAM
oKpyxatowen cpenbl. BnuaHue reorpaduyeckon cpegbl U
apendba reHoB Ha Mopdonornio 1 dn3nosorno YenoBeka

OKOCUCTEMBI U npucyuwme nmM 3aKkOHOMEpPHOCTHU

7.1

Pasgenbl n 3agadn akonormn. CBA3b 9KOMOMMKM C  APYrvMu
HayKkamu.

MeToagbl akonorun. lNoneBble HabnogeHua. OKCNEePUMEHTbI B
akonoruu: npupoaHble M nabopaTopHble. MopgenupoBaHne B
akosnormn.  MOHUTOPUHI  OKpyXalowen cpedbl:  NoKasibHbIN,
pernoHanbHbIN 1 rnobanbHbIN

7.2

oKonornyeckne (pakTopbl M 3aKOHOMEPHOCTU WX OENCTBUS.
Knaccundpukaums  akonormdeckux ¢akTtopoB: abuoTudeckume,
ovotnyeckne, aHTpornoreHHole. O6wme  3aKOHOMEPHOCTU
AencTBna akonormyecknx akropos. [Npasuno muHumyma (K.
WnpeHrenb, K. Jlmbux). TonepaHTHOCTb. IBPUOUOHTHLIE U
CTEHOOUNOHTHbIE OpraHu3Mbl.

AbuoTtnyeckne daktopbl. CBET Kak 3KOMOrM4yecknn dakrop.
[encrtBme pasHbIX y4aCTKOB COSTHEYHOrO CrneKTpa Ha OpraHn3mbl.
OKonornyeckne rpynnbl pacTeHUn U XUBOTHBIX MO OTHOLLEHUIO K
ceeTy. CurHanbHas pornb cseTa. doTonepmoanam.

Temnepatypa Kak  akonorndeckun  paktop.  [ewncrteue
TemnepaTypsbl Ha OpraHu3Mmbl. MonknnoTepmHble n
FOMONOTEPMHbIE OpraHn3Mbl. OBPUTEPMHbIE U CTEHOTEPMHbIE
OpraHn3mbl.

BrnaxHoctb kak akonornmdeckun paktop. [pucnocobneHns
pacTeHuMn K nogaepxaHuio BoaHoro GanaHca. Knaccudumkaums
pacTeHu No OTHOLWEHUIO K Bode. [1prucnocobneHns XXMBOTHBIX K
N3MEHEHMNIO BOAHOIO pexuma.

Cpenbl 0b6MTaHMs OpraHM3MoOB: BOHasi, Ha3eMHO-BO3A4yLUHas,
NoYBEeHHasd, rnybuHHaa nognoyBeHHasi, BHYTPUOPraHM3MeHHas.
PuU3nNKO-XxMMmn4eckne 0CobeHHOCTU cpel obuTaHus OpraHM3MoB.
MpucnocobneHns opraHN3mMoB K XXU3HU B pa3HbIX cpeaax.
Buonornyeckne putMmbl. BHewHue ©n  BHYTPEHHWE PUTMBI.
CyTOYHbIE N roANYHbIE PUTMBbI. [1pMCNOCOBMEHHOCTE OpPraHM3MoB
K CE€30HHbIM U3MEHEHUSIM YCITOBUI XU3SHMW.

KnsHeHHble opmbl  opraHMamoB. [loHATME O XKW3HEHHOM
dopme. XKusHeHHble POpMbl pacTeHUn: OepeBbs, KYCTapHUKWU,
KyCTapHWYKW, MHOrofieTHMe TpaBbl, OOHOMNETHME TpaBbl.
KN3HEHHbIE OPMbI  KUBOTHLIX: MOPOOUOHTLI, TEOBUOHTHI,
a3pobmoHTbI. OCOBEHHOCTM CTPOEHMS N 0Bpasa XKU3HMW.
Bbuotnyeckne daktopbl. Buabl 6uotndecknx B3anMoaencTBUNA:
KOHKYPEHUMNHA,  XMLWHMYeCTBO, CUMOMO3 ©n  ero  dopMbl.
Mapa3nTtuam, Koonepauums, MyTyarnmam, KOMMeEHCcannam




(kKBAapTUPAHTCTBO, HaxnebHn4ecTBO). HeTpodgunyeckne
B3anmoaencTemna (Tonudeckue, dopuyeckne, cabpuyeckume).
3HayeHne OGMOTMYECKMX B3aMMOAEWCTBMA ONSA CyLECTBOBAHUS
opraHMamoB B cpege ob6utaHua. [puHUMN  KOHKYPEHTHOrO
NCKMIOYEHNS

7.3

7.4

OKOMorMyeckne xapaktepuctuku nonynsauuun. [lonynaumsa  Kak
ovonormyeckaa cuctema. Ponb HeogHOPOAHOCTM  cpenbl,
dm3ndecknx GapbepoB Kn ocobeHHocTen OwuonorMm BUAOOB B
dOpMMPOBaAHNN  MPOCTPAHCTBEHHOW  CTPYKTYPbl  NOMYMsLUUNA.
OcHOBHble MoOKaszaTenu nonynsunun: YUCMEHHOCTb, MMOTHOCTb,
BO3pacTHas 1 norioBas CTPyKTypa, poXXgaemMocCTb, MPUPOCT, TeMn
pocTa, CMEPTHOCTb, MUrpaums.

oKonornyeckaa CTpyktypa nonynsauun. OueHKa YUCNEeHHOCTU
nonynaumn.  OuHamuka nonynaumm un €€  perynauus.
Bunotnyecknn noTeHuunan nonynsauunm. MopenunpoBaHue
AnHaMukn nonynsumun. Kpmeble pocta YMCNEHHOCTU NONYyNAUUN.
KpuBble BbbkMBaHUA. Perynaumst YuCrneHHOCTM nonynsiunn: ponb
pakTopoB, 3aBUCALUMX W He 3aBUCAWMX OT MNSOTHOCTMW.
Jkonornyeckune crtpatermm suaos (r- n K-ctparerum).

MoHatne o6 akonornyeckon Huwe Buga. MectoobutaHume.
MHoromepHas mogerb 3Kosniormdeckon Huwm k.M. XatymHcoHa.
Pasmepbl 9KOS0rMyecKon HULLIW. MoTeHunanbHas n
peann3oBaHHasi HALLWN.

Bug kak cuctema nonynaumn. Apeansl BuaoB. Bugbl n ux
XU3HEHHbIE cTpaTernn. 3aKOHOMEPHOCTM NOBEAEHNS N MUTPaLMiA
XWBOTHbIX. Bruonornyeckne MHBasnmM YyxxepoaHblx BUOOB

CoobuiectBa opraHuamoB. buoueHo3 n ero cTpyktypa. Ceasmn
Mexgy opraHmsmamu B OuoLeHo3e. DKocucTeMa Kak OTKpbITad
cuctema (A.x. TeHcnun). dyHKUMOHaNbHbIE 6510KM OpraHM3MoB B
aKocucteme: NpOAYLEHTHI, KOHCYMEHTHI, peayLeHThl.
Tpochuyeckne  ypoBHU.  Tpodpudeckne uenn n  ceTwu.
AbuoTtnyeckune 6nokn akocmucTeMm. NoyBbl U UMbl B 9KOCUCTEMAX.
KpyroBopoT BeLeCcTB 1 NOTOK QHEPTUM B IKOCUCTEME.

OcHoBHble MokasaTenu akocucTembl. buomacca n npoaykums.
JKonornyeckne nupamuabl ymcen, buomacchl U AHEpPruu.
HanpaBneHHble 3aKOHOMEpPHbIE CMEHbl COOBLLECTB — CYKLIECCUN.
lMepBUYHbIE M  BTOPUYHbIE  CYKUECCMM WU UX  MPUYUHBI.
AHTpoOnoreHHble BO3OENCTBUA Ha cykueccun. KnmmakcHoe
coobuecTtBo. bruopasHoobpasne 1 NoNHOTa KPyroBopoTa BeLlecTB
— OCHOBAa YCTOMYMBOCTU COOBLLECTB.

MpupogHble  3KOoCUCTEMbI.  AHTPOMOreHHble  3KOCUCTEMBI.
Arpoakocucrema. ArpoueHoas. Pasnnuuns Mexay
AHTPOMNOreHHbIMU U NPUPOLHLIMU 3KOCUCTEMaMMN.
Yp6oakocuctembl. OCHOBHblE KOMMOHEHTbI  ypBO3KOCUCTEM.
lopoackaa dnopa wn @ayHa. CuHaHTponmusaums ropoacKom
dayHbl.  Bbuornornyeckoe M XO3SNCTBEHHOE  3HA4YeHue




arpoakocucTem n ypboakocucTem. 3aKOHOMEpPHOCTH
dopMUPOBaAHNSA OCHOBHbIX B3aMMOLEWUCTBUA OPraHM3MoB B
aKocucTemax.

[MepeHoC aHeprnmn n BeLLECTB MEXAY CMEXHbIMU 3KOCUCTEMAaMN.
YCTOMYMBOCTb OpPraHM3mMoB, NOMynsauum U 9KOCUCTEM B YCITOBUAX
€CTEeCTBEHHbIX U aHTPOMNOreHHbIX BO34ENCTBUM

7.5

buocdepa — obwennaHetapHas obonoyka 3emnu, rae
cywiectsyeT unM  cyuwlectBoBana Ku3Hb. YyeHune B.U.
BepHaackoro o 6uocdepe. Obnactn 6uocdepbl U €€ cocTas.
XKunBoe BeLLecTBo 6uoctepbl 1 ero QyHKUMN.

3aKoHOMeEpHOCTUN cyllecTBoBaHuS OBuocdepbl. OcobeHHoCTH
onoccepbl  Kak rrnobanbHOM  9KocucTeMbl.  [duHamumyeckoe
paBHoBecne B  6Buoccepe. KpyroBopoTbl  BewectB U
ovnoreoxmmmyeckne uuknol (yrnepoga, asota). PUTMWYHOCTb
sBreHnn B buocdepe.

3oHanbHOCTb Buocdepbl. NoHaTe 0 Guome. OCHOBHLIE BMOMBI
CYLUW: TyHOpa, XBOVIHbIE neca, CMeLlaHHble n
LUMPOKOSIUCTBEHHbIE  Nneca, CTENW, CaBaHHbl,  MYCTbIHW,
Tponuyeckne neca, BbICOKOropbda. KnumaT, pacTuTenbHbii U
XMBOTHbIA MUp BUOMOB CyLLN.

CTpykTypa U YHKLUUSA XMBbIX CUCTEM, OLEHKA WX PECYPCHOro
noTeHumana n 6nocepHbIX OyHKLUMI

7.6

OKonorn4yeckne Kpmsncbl N nx npudnHel. Bosgencrene Yenoseka
Ha 6uocdepy. 3arpsisHeHne Bo3gywHon cpegbl. OxpaHa
Bo3gyxa. 3arpsisHeHne BogHom cpegbl. OxpaHa BOOHbIX
pecypcoB. PaspyweHne nouvsbl. OxpaHa MOYBEHHLIX PECYpPCOB.
M3meHeHne knumara.

AHTpOMNOreHHOe BO3AENCTBME HA PaACTUTENbHbIA U XXUBOTHLIN
mMup. OxpaHa pacTUTENbHOIO WU XMBOTHOrO Mupa. OCHOBHbIE
NpUHUMNbI  oxpaHbl  npupodbl. KpacHble  kHurn.  Ocobo
oxpaHsieMmble npupogHble Tepputopumn (OOIMMT). BboTaHnyeckune
cagbl 1 300/10rM4YeCcKne Napku.

OCHOBHbIE MPUHLMMbLI YCTONYMBOrO pPasBUTUS YenoBeYecTBa U
npupodbl. PaunoHanbHOe nNpupoaonofb30BaHME U COXpaHeHue
duonornyeckoro pasHoobpasunsa 3emnum
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