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MNMOACHWTEJ/IbHAA 3ATMTNCKA

Mporpamma no y4vye6Homy npeamety “buonorua” (ganee - 6uonorusa) Ha
YypoBHe cpefHero obuiero obpasoBaHua paspaboTaHa Ha ocHoBe deaepasibHOro
3aKoHa oT 29.12.2012 Ne 273-®3 «O6 obpaszoBaHuM B Poccuiickon defepaumnm»,
®rocC COO, KoHuenumu npenogaBaHUs y4dyebHoro npeamera «buonorus» u
OCHOBHbIX MOMOXEHN hefepanbHON paboyeit NporpamMmmbl BOCUTAHUS.

YuebHbIi npeameT «buonorusi» yrny6néHHoro ypoBHs m3yyeHms (10-11
Knaccbl) fBfSeTCA OAHUM W3 KOMMOHEHTOB MpeaMeTHOW 06nacTu «ECTeCTBEHHO-
Hay4yHble npegMeTbl». CornacHo nonoxeHnam droc COO npounbHble
yyebHble npefMeTbl, U3yyaemble Ha Yriy6/1éHHOM YpOBHe, ABAAKOTCA CMOCOO60M
anddepeHumnaymm  0o6yyYeHMs Ha YpoBHe cpefHero ob6uiero o6pasoBaHua U
npu3BaHbl 06ecneynTb MPEeMCTBEHHOCTb MeXAYy OCHOBHbIM OOLWMM, CpefHUM
06w MM, CpefHAM MPOeCcCUOHaNbHbIM ¥ BbiCLLUMM 06pa3oBaHMeM. B To e Bpems
KaXAbll M3 3TUX Y4YebHbIX nNpeAMETOB [O/MKEH OblTb OPUMEHTUPOBAH Ha
NMPUOPUTETHOE pelleHne o6pa3oBaTe/lbHbIX, BOCNUTATE/IbHbIX W pPa3BUBaOLLNX
3aflay, CBfA3aHHbIX C MNpogopueHTaumnein obyvarowmxecas n CTUMYIMPOBaAHNEM
MHTepeca K KOHKPETHOM 0611acTU Hay4yHOro 3HaHuA, CBA3aHHOro c 6Guonoruen,
MeAULMHOW, 3KONOTnen, NCUX0N0rmen, CnopToM UM BOEHHLIM [e/IOM.

Mporpamma no y4vye6HOMy npeamety “"Buonoruna™ pfaét npeactaB/ieHMe O
Luenm n 3afjavax m3yyeHus ydebHoro npegmerta «buonorua» Ha yrny6néHHOM
YPOBHe, onpegenseT 06s3aTesibHoe (MHBapMaHTHOe) NpefMeTHOe COAepXKaHue, ero
CTPYKTYypUpOBaHWe no pasgenam U Temam, pacnpefeneHne no Kniaccam,
peKOMeHAyeT MocnefoBaTe/lbHOCTb WU3Yy4YeHMs Y4yebHOro Mmartepuana € YYETOM
MEXMNPeLMETHbIX W BHYTPUNPELMETHbIX CBA3EM, NIOMMKM y4yebHOro mnpotecca,
BO3paCTHbIX 0CO6eHHOCTEN ob6yvatlowmuxcsd. B nporpamme no 6uonorum
peann3oBaH MPUHLWMN MPEEMCTBEHHOCTU C MW3y4YyeHWeM OMONIOTMN Ha YpPOBHE
OCHOBHOro  obuiero  o6pas3oBaHusa, 6Gnarogaps 4Yemy  npocmaTpuBaeTcs
HanpaBNeHHOCTb Ha Mocnegywuiee  pasBuTue  OUONOTMYECKUX  3HAHWUMN,
OPWEHTUPOBAHHbLIX Ha (opMUpPOBaHME eCcTeCTBEHHO-Hay4YHOro MWPOBO33PEHUS,
9KONOrMYeCKOro MbILWIEHNA, NPeACTaBleHUA O 340pOBOM 06pase >KM3HU, Ha
BOCMUTaHWe OepeXxXHOro OTHOLWIEHUA K OKpyXarwlein npupoaHon cpefe. B
nporpamme no 6MONOrMM TakXe MoOKasaHbl BO3MOXHOCTM Yy4yebHOro npegmeta
«bnonorna» B peanusaymn TpeboBaHuin ProcC COO K nnaHUMpPyeMbIM
JIMYHOCTHBbIM, MeTanpeaMeTHbIM W MpefMeTHbIM pe3y/nbTaTaM 06y4eHUs U B
(hopMMpOBaHUM  OCHOBHbIX BWUAOB  Y4eOHO-MO3HABaTe/IbHON  [eATe/IbHOCTH
obyyaloLlmnxca Mo OCBOEHUID CofepXaHua 6Guonornyeckoro obpasoBaHMA Ha
YPOBHe cpefHero o6uiero obpasoBaHus.

Y4ebHbI npeameT «buonoruna» Ha ypoBHe cpegHero obuiero o6pasoBaHUs
3aBepllaeTr 6Guonorvyeckoe o6pasoBaHWe B LIKOMe W OPUEHTUPOBaH Ha



paclwmnpeHne n yrnybneHnme 3HaHMn 00y4arOWMXCA O XXUBOW MNpuUpofe, OCHOBaX
MONIEKYNAPHOM W KNEeTOYHOW 6uonoruu, ambpuonormm m 6MoNornum pasBuUTKS,
reHeTUKN, cenekummn, 6UOTEXHONOTMN, 3BONKOLUOHHOIO YYEHUS N 3KONOTUN.

N3yueHne yuyebHOro npeametra «buonorvsa» Ha yrny6neHHOM YpOBHe
OPVEHTUPOBAHO Ha MOArOTOBKY 00yYaloLMXCA K NOCNeAytoLeMy MNOMyYeHUIO
obuonornyeckoro obpasoBaHMa B BYy3ax W OpraHusauusax  cpegHero
npogeccnoHanbHOro o6pasosaHnsi. OCHOBY €ro CoflepXXaHus COCTaB/SeT cucTemMa
ONONOTNYECKMX  3HAHWIA,  MOMYYEHHbIX NPU  U3yYeHUM  0ByyvaroLMMUcs
COOTBETCTBYHOLMX CUCTEMATUYECKMX pa3fefioB GMOIOrMN HA YPOBHE OCHOBHOIO
obuiero obpasoaHusi, B 10-11 Knaccax 3TU 3HaHMA NONy4varT pa3BuTUe. Tak,
paclwupeHbl 1 yray6neHbl 6MOMOrTMYECKMEe 3HaHUA O pacTeHMsAX, >XUBOTHbIX,
rpubax, 6GakTepusx, OpraHM3mMe 4YenoBeKa, OOLIMX 3aKOHOMEPHOCTAX XXW3HM,
AOMONMHUTENBHO BK/KOYEHbI BUOMOrMYECKNe CBEAEHNS NPUKNAAHOIO Y MOUCKOBOTO
XapaKkTepa, KOTOpble MOXHO WCMO/Mb30BaTh KaK OPUMEHTUPbI AN18 NocneayrLlero
BblbOpa npoeccun. Bo3MOXKHa TakXKe WHTerpaumst GMONOTrMYeCKUX 3HaHUKA C
COOTBETCTBYIOLMUMY 3HAHUAMM, MOSYYEHHbIMWU 00YyYalOLWMMUCSA MPU U3YUYEHUU
(hU3MKK, XUMUK, reorpadmum n maTeMaTUKN.

CTpyKTypa nporpaMmmbl MNo y4dyebHOMY npeamety “"bBuonorus™ oTpaxaer
CMCTEMHO-YPOBHEBbLIA W 3BOMIKOUMOHHBLIA NOAXOAbl K W3YyYeHU 6uonorun.
CornacHo UM, 1U3y4vyaroTcs CBOMCTBA M 3aKOHOMEPHOCTW, XapaKTepHbIe AN XUBbIX
CUCTEM Pa3HOro YPOBHS OpraHm3aunmn, 3BOMIIOLUN OpraHNYecKoro Mupa Ha 3eme,
COXpaHeHuMsa 6MO/I0rMYecKoro pasHoobpasusa nnaHetol. Tak, B 10 Knacce
M3y4aroTCs OCHOBbI MOMNEKYNAPHOM W KNETOYHOW 6uonorumn, smbpuonorum wu
ononornn pasBuTUSA, FTEeHETUKU WU cenekuuu, GUOTEXHONOrMM N CUHTETUYECKON
ovonornn, akTyannsupyroTcsa 3HaHUs obyvarowmxca no 6oTaHWMKe, 300/10TUMN,
aHatoMuu, dusnonormm yenoseka. B 11 Knacce M3y4yaroTCs 3BOMOLMOHHOE
YyYeHMe, OCHOBbI 3KO/IOTMK N yYeHne o bruocmepe.

YuebHblil  npegmeTr  «buonorma»  npu3BaH  06ecneynMTb  OCBOEHUE
obyyvarowmmmca 6MoNorMYecKnX TeOPUn 1 3aKOHOB, MAeR, NPUHLUMNOB U MpaBu,
NnexXkalinx B 0CHOBE COBPEMEHHOW eCTECTBEHHO-HAYUYHON KapTUHbI MUpPa, 3HAHUI O
CTPOEHUN, MHOroo6pasum u OCOBEHHOCTAX K/EeTKW, OopraHvuama, nonynauuu,
6MOLEeH03a, 3KOCUCTEMbI, O BbIAAKOLMXCA HaY4YHbIX LOCTMIXKEHWUAX, COBPEMEHHbIX
nccnefoBaHMAX B 6M0ON0rMK, NPUKNAAHbIX acnekTax 6MoNornyecknx 3HaHuin. Ons
pa3BUTMA W MNOALEePXaHMUA WHTepeca obyvarowmxca K 6M0ONornmm Hapsigy co
3Ha4YNTENbHbIM 00BEMOM TEOPETUYECKOro MaTepuana B COAEpXXaHUM MporpaMmsl
no 6uonorMm NpPeaycMoTpeHo 3HAKOMCTBO C MCTOPWME CTaHOBNEHWUS U Pa3BUTUSA
TOW WM MHOW 06nacT 6MONOruK, BKMAAOM OTEYECTBEHHbLIX W 3apy6eXXHbIX
YUYEHbIX B PELLUEHNE BaXKHENLLIUX OUONOMMYECKUX N 3KOSTOTMYECKUX NPOBeM.



Llenb n3yyeHns yyebHoro npeameTa «buonorus» Ha yrny6néHHOM ypoOBHE -
oBnageHne  obyvyawWMMUCA  3HAHUAMW O  CTPYKTYPHO-(PYHKLNOHANLHOM
opraHu3aummM >KMBbIX CUCTEM pasHOro paHra W npuobpeTeHne YMeHUi
MCNO/Ib30BaTb 3TU 3HAHUSA B (DOPMUPOBAHMM MHTepeca K onpefenéHHon obnactu
npodeccnoHanbHONn AeATENbHOCTU, CBA3aHHOW C 6GuWONOrven, WM K BblIGOPY
y4yebHOro 3aBefleHns 4N NPOAOMKEHUS GUOOrMYecKoro o6pasoBaHums.

JocTumkeHne Uenn  uM3y4vyeHWs yyebHOro npegmetra «buonormsa»  Ha
yrny6néHHOM YpoBHe 06ecneymBaeTCcs pelleHneM cneayroLimx 3afay:

OCBOEHME 06YyYalLMNUMNCSH CUCTEMbI OGMONOrMUYECKUX 3HAHUIA: 06 OCHOBHbIX
OMONOrNYECKNX TEOPUAX, KOHLENUUAX, rmnotesax, 3akoHaxX, 3aKOHOMePHOCTSAX U
npaeuiax, COCTaBMAKOLWMUX COBPEMEHHYIO eCTECTBEHHO-HAYUYHY KapTUHY MUpa; O
CTPOEHUN, MHOroobpasum ” O0COBEHHOCTAX 6MoNornveckmx cuctem (KneTka,
opraHusm, nonynayus, sug, buoreoueHos, bruocgepa); 0 BblAALNXCA OTKPbITUAX
N COBPEMEHHbIX UCCNefoBaHMAX B 61U00ruu;

O03HaKoM/ieHMe o0byvallmnxcs ¢ MeTodamum MNO3HaHWUS >KUBOW MPUPOLbI:
nccnefoBaTeNlbCKUMM  MeTofaMy  BMONOrNYeCKUX HayK  (MONEKYNAPHOW U
KNeToyHon 6uonorun, amo6bpuoniorMm un 6MON0rMKM  PasBUTUSA, TEHETUKN 1
cenekymn, OUOTEXHONIOTUM N CUHTETUYECKON 6uonoruu, naneoHToNornu,
3KONOrmn);  MeTojamMy  CaMOCTOATE/NIbHOrO  MpoBeAeHUs  OGUOIOrNYEeCcKnX
nccnefoBaHnit B nabopatopum uM B npupoge (HabnogeHue, U3MepeHwue,
9KCNEPUMEHT, MOAENNPOBaHNE);

oBnaZeHne obyvalwwWwMUMUCA  YMEHUAMMW:  CaMOCTOATE/IbHO  Haxo4uTb,
aHanM3npoBaTb W WUCMOMb30BaTb 6MONOTMYECKYHD WHMOpMaLUio; MONb30BaThCH
6ronornyeckom TEPMUHONOIMEN W CUMMBOJIMKOW; YyCTaHaBAMBaTb CBSI3b MeXAY
passuTemM 6MON0rMM M COLMAIbHO-3KOHOMUYECKAMU U 3KONOTUYECKUMMU
npobsemamun 4esioBeyecTBa; OLEHMBaATb MOCNEACTBUS CBOeN AeATeNIbHOCTU MO
OTHOLLEHUIO K OKpYyXXatlollein npupoaHOA cpefe, COOGCTBEHHOMY 3[40POBbID U
3[0POBbI0  OKpy>XXawwmux fgein; 060CHOBbIBATL W cobnogaTb  Mepbl
NPOMNAKTUKA MHMEKUNOHHbIX 3aboneBaHWin, npaBuna NOBeLEHUA B MPUPOLe U
obecneyeHns 6e30NacHOCTU COOCTBEHHOW >XU3HEAEATE/NIbHOCTU B Ype3BblYaHbIX
CUTyaumax MNpUPOAHOTrO U TEXHOTeHHOro  XapakTepa; XapakTepu3oBaTb
COBPEMEHHbIEe Hay4Hble OTKPbITUA B 061acT 6MONOrnK;

pasBuThe Yy 00yYaroLWMUXCA NUHTENNEKTYa/IbHbIX Y TBOPUYECKUX COCOOHOCTEN
B Mpouecce 3HAKOMCTBA C Bbl4alOWMMUCA OTKPbITUSAMW W COBPEMEHHbLIMU
nccnefoBaHMAMN B 6OMONOrMK, pelwaembiMM €0 npobsemamu, MeTOLONOTMeNR
B1O0NOrNYecKoro nccnefoBaHus, npoBeLeHns 3KCNepUMeHTaNbHbIX
nccnefoBaHni, peweHnsa 6MONOrnMYecknX 3agad, MogennMpoBaHna 6MoNOrnYecKmnx
06bEKTOB M NPOLLECCOB;



BOCMMTaHMe Yy 00yyYaroLWmXca LEHHOCTHOrO OTHOLLEHWUA K XXWBOW NpUpoje B
Lle/IOM M K OTAe/IbHbIM €€ 06beKTam M ABNEHMAM; (hOpMUPOBaHME 3KONOTMYECKOA,
reHeTUYeCKON rpamMOTHOCTM, 06Weiln KynbTypbl MOBEAEHMA B MPUPOLE;
MHTerpaumm ecTeCTBEHHO-HaYUYHbIX 3HAHWUMI;

npuobpeteHne  06ydvalOWMMUCA  KOMMETEHTHOCTM B pauMOHaNbHOM
npupoAonosib3oBaHUN (CobMt04eHNEe npaBua MOBEAEHUSA B MPUPOLE, OXpaHbl
BUAOB, 3KOCUCTEM, Brochepbl), COXpaHEHUN COBCTBEHHOIO 3[0POBbSA U 340POBbLS
oKpyXawowmx nwogen  (cobnogeHns  Mep  NPounNakTUKM  3aboneBaHUN,
obecneyeHne 6e30MaCHOCTN >KU3HELEATENIbHOCTM B 4pe3BblYaMHbIX CUTYyaLuax
MPUPOLHOINO M  TEXHOrEHHOr0  XapakTepa) Ha OCHOBE  WCMO/b30BaHUA
O6MONOrNYECKNX 3HAHNI N YMEHWNIA B NOBCEAHEBHOW XXWU3HMU;

co3fjaHve  yCcnoBuM AN OCO3HAHHOro  Bbibopa  obyyvarowmmucs
NHAMBUAYANbHOM ob6pa3oBaTe/ibHOW TpaeKTopuu, cnoco6CcTByHOLLEN
nocnefytouweMmy npoMeccuoHaibHOMY CamMoOmnpeaeneHno, B COOTBETCTBUM C
UHANBUAYANbHBIMU MHTEPecaMn 1N NOTPeOHOCTAMM permoHa.

Obuiee 4Yncno 4acos, OTBEEHHbIX Ha U3y4YeHMe 6MONOrMN Ha Yyriy6/eHHOM
YpoBHe cpeaHero obuiero obpasoaHusi, coctasnset 204 vaca: B 10 knacce - 102
yaca (3 yaca B Hegent), B 11 knacce - 102 yaca (3 yaca B Hegento).

OT60p OpraHM3aunoHHbIX (OpM, MeTOLO0B U CPeAcTB 06y4YeHUs 6MON0rmm
OCYLLLeCTB/ISETCA C YYETOM CMeunpUuKN ero cofep>kaHuUd M HanpasBleHHOCTU Ha
npoao/HkKeHne  6MONOrMYeckoro obpasoBaHWss B OpraHusauusax CcpejHero
NPOeCcCMOHaNbLHOIo U BbICLIEro o6pa3oBaHus.

O6#na3atefibHbIM YCNOBMEM MpPK 00yYeHUM 6MONOTrUN Ha Yyrny61EHHOM YPOBHE
ABNAETCA MpoBefdeHMe NabopaTopHbIX M MpakTUYecKMX paboT. Takxke yyactue
obyyarowmxca B BbINOSHEHUW MPOEKTHLIX U y4yebHO-MUCCNefoBaTeNbCKMX paborT,
TemMaTMka KOTOPbIX  OMpefeniseTca  yuymTeneM Ha OCHOBE  MMeKLmnXcs
MaTepunanbHO-TEXHUYECKMX PECYPCOB U MECTHbIX MPUPOAHbIX YCNOBUIA.



COAEPXAHWE OBYYEHWNA
10 KN1ACC

Cofep>aHue nporpammbl, Bbl4eNeHHOe KYpPCWBOM, He BXOAMUT B MPOBEPKY
rocyaapCcTBeHHON utoroeoin attectauuu (FMA).

Tema 1. Buonorma Kak Hayka

CoBpemeHHas 61onorua - KOMMNEKCHas Hayka. KpaTkas uctopus pasBuTus
ovonornn.  buonorvyeckme  Haykm U U3yyYaemble  MMU  NPOGIEMbI.
dyHAaMeHTaNbHble, MNpPUKNagHble W MOWCKOBble Hay4Hble WCCNef0oBaHUA B
éuonoruu.

3HayeHne 6uonorun B HOPMMPOBAHMUM COBPEMEHHOIN €CTECTBEHHO-Hay4YHOM
KapTuHbl mupa. poteccumn, cBasaHHble C 6uonormei. 3HavyeHue 6Guonornm B
NMPakTUYeCKOW [esATeNbHOCTM  4YefioBeKa: MeauuMHe, CelbCKOM — XO35IMCTBe,
MPOMBbILIIEHHOCTN, OXPaHe MPUpPOabI.

JemoHcTpaunm

MopTpeTbl: ApuctoTenb, TeogpacT, K. JInHHen, XX. b. Slamapk, Y. [apBuH,
Y. lapseir, . MeHgens, B. V. BepHaackuid, W. T1. Masnos, N. N. MeuHnkos, H.
V. Basunos, H. B. Tumoees-Pecosckuit, k. YotcoH, ®. Kpuk, [. K. benses.

Tabnuubl M cxembl: «CBA3b OGMONOTMN C APYTMMM HayKamu», «Cucrtema
OMONOrNYECKNX HAYK».

Tema 2. )KuBble CUCTEMbI N UX N3yYeHUe

XKuBble cuCTeMbl Kak npegmMeT wu3ydeHus 6uonornun. CBOKCTBA XKMBbIX
CUCTEM: eAMHCTBO XWMMWYECKOro CcocTaBa, AWUCKPETHOCTb WU LEeNOCTHOCTb,
CNOXHOCTb W YMOPALOYEHHOCTb CTPYKTYPbl, OTKPbITOCTb, CamMoOpraHm3auus,
CaMOBOCMpOM3BeaeHNe, pa3gpaXKMoCTb, U3SMEHUYNBOCTb, POCT M pa3BUTKE.

YPOBHU  OpraHu3auuMy  XXMBbIX CUCTEM: MOJIEKYNSAPHbIA,  KNEeTOYHbIN,
TKaHeBbIN, OpraHU3MeHHbIN, nonynsunMoHHO-BUA0BON, 9KOCUCTEMHDbIN
(bnoreoueHOTMYECKNIA), OBUOCHEPHbIN. Tlpoueccbl, MNPOUCXOAAWME B XKUBbIX
cuctemax. OCHOBHblE MpPU3HAKM XMBOro. XXM3Hb Kak (opma CyL,ecTBOBaHMUA
maTepuu. Hayku, nsyyarouime XXnBble CUCTEMbI Ha pPa3HbIX YPOBHAX OpraHu3auunu.

N3ydeHmne XuBbIX cucTeM. MeToabl GMONOrMYeckor Hayku. HabnwogeHwue,
N3MepPeHNE, IKCNEPUMEHT, cucTemaTm3aums, MetaaHanns. NoHATNE O 3aBUCUMOI U
He3aBMCUMOMN MepeMeHHOW. [lnaHupoBaHMe 3KcnepMmeHTa. [locTaHOBKA U
nposepka runote3. Hynesada runortesa. NoHATME BbIOOPKN M eé LOCTOBEPHOCT.
Pazbpoc B 6uonornyeckmx pfaHHbiXx. OueHKa [OCTOBEPHOCTM MOJIYUYEHHbIX
pe3ynbTatoB. [puUUMHbI  UCKaXKeHUA pe3ynbTaToB 3kcnepumeHTta. [loHATME
CTaTUCTMYECKOro TecTa.

JemoHcTpaunm



Tabnuubl M cxembl: «OCHOBHble TMPU3HAKU >XU3HWU», «buonornyeckue
cuctembl», «CBOWCTBA >XUBOW MaTepum», «YPOBHW OpraHusaumy >XXMUBOW
npupoabl», «CTPOeHWe >XUBOTHOW KNeTKU», «TKaHU XXMBOTHbIX», «CUCTEMbI
OpraHOB YenOBEYECKOro opraHusma», «buoreoueHo3», «buoctepa», «MeTtoabl
N3YyYeHUs XXNBOIN NPUPOAbI».

O6opyaoBaHue: nabopaTtopHoe obopypaoBaHue ans npoBefeHNs
HabNOAEHNI, N3MEPEHWIA, SKCMEPUMEHTOB.

MpakTnyeckaa pa6bota «K/Icnonb3oBaHMe pPas/INYHbIX METOAOB Mpwu
N3YYEeHUN XXNBbIX CUCTEMY».

Tema 3. buonorna KNeTku

Knetka - CTPYKTYpPHO-PYHKUMOHaNbHaa eAnHMUA >XUBOro. lKcrtopus
OTKpPbITUA KNeTkn. PaboTbl P. lNyka, A. JleBeHryka. KnetouHas Teopusa (T. LLBaHH,
M. LWneingeH, P. BupxoB). OCHOBHble MOJIOXEHUA COBPEMEHHOW KNeTOYHOM
Teopuu.

MeTogbl  MONEKYNAPHOM W K/ETOYHOW  6uonormm:  MUKPOCKONMUS,
XpomaTorpausa, a3nekTpodgopes, MeTod MeuyeHbIX artomMoB, AuPpepeHuUManbHoe
LeHTpugyrnposaHme, KynbTUBMPOBaHWE KNETOK. WM3yyeHne (oUKCUPOBAHHbLIX
KNeTOK. DNeKTpoHHad MuKpockonua. KoHiokanbHas MUKpockonus. BuTanbHoe
(NpU>KN3HEHHOE) n3y4yeHue KneTOoK.

JemoHcTpaunu

MopTtpetbl: P. I'yk, A. NleBeHryk, T. LBaHH, M. LLneinaeH, P. Bupxos, K. M.
bap.

Tabnuubl U cxembl: «CBETOBOM MUKPOCKOM», «DNEKTPOHHbIA MUKPOCKOM»,
«McTopus pasBnTMAa METOA0B MUKPOCKOMUN».

O6opypoBaHMe: CBETOBOW MWKPOCKOM, MUKponpenapaTbl pacTUTENbHbIX,
YXVBOTHbIX U 6aKTepuasbHbIX KNeTOK.

MpakTuyeckana pa6ota «M3yyeHne MeTOAOB K/eTOYHOW  Guonorum
(Xpomatorpadgus, anektpodopes, AuddepeHyManbHoe UeHTPUQYrmpoBaHue,
MLIP)».

Tema 4. Xnmunyeckas opraHusauna KIeTku

XUMUYECKNIA coCTaB KNeTKW. Makpo-, MUKPO- W YNbTPaMUKPO3/IEMEHTHI.
Booa n eé ponb Kak pacTBOpPWUTENA, peareHTa, y4vacTue B CTPYKTYpuUpOBaHUU
KneTkun, Tennoperynauun. MuHepanbHble BellecTBa K/eTKW, MX OGuonorndeckas
ponb. POsib KATMOHOB N aHNOHOB B K/IETKE.

OpraHunyeckne BewecTBa KNeTkh. bBuonornyeckne nonumepsl. benku.
AMWHOKNUCNOTHBIA cocTaB 6enkoB. CTPYKTYpbl 6e1KOBOW MOneKynbl. MepBnyHas
CTPYKTypa Oenka, nentuaHas cBsA3b. BTopuyHas, TpeTuUHasd, 4YeTBepTMYHas
CTPYKTYpbl.  [eHaTypaumsi. CBolicTBa 6enkoB. Knaccudunkaumsa  6enKoB.
Buonornyeckme yHKUUN 6enKOB. TPUOHDI.



Yrnesogbl. MoHocaxapuabl, gucaxapuibl, ofMrocaxapugbl 1 nonncaxapuabl.
O6wWwunin  nnaH CcTpoeHMs U (PU3UKO-XMMUYECKMe CBOMCTBA  YrNeBOJOB.
Buonornyeckme YyHKUNN Yrneso0Bs.

Nunugel. FvgpogunbHo-rMApotobHbIe cBOMCTBA. Knaccugukayms nunngos.
Tpurnuuepngbl, Qochonunuabl, BOCKW, CTepouAbl. buonornuyeckne QyHKUUM
nmnunaos. O6wme cBONCTBA OBUONOTMYECKUX MeMbpaH - TEeKY4YeCTb, CMOCOBHOCTb K
camo3aMbIKaHU10, NONYNPOHNLAaEeMOCTb.

HyknenHoBble kucnotel. AHK n PHK. CTpoeHne HYKIeMHOBbLIX KUCNOT.
Hykneotugbl. MNpuHUMN KomnnemeHTapHocTu. [paBuno Yapraga. CTpyKTypa
OHK - aBoiHas cnupanb. MecToHaxoxaeHue n éuonornveckme gyHkumn OHK.
Buabl PHK. ®yHkunn PHK B KneTke.

CTtpoeHne monekynbl AT®. Makpoaprnyeckume ceaAsv B Monekyne ATO.
Buonornyeckne yHkumn AT®. BoccTaHOBNEHHbIE MEPeHOCUYMKKN, UX (YHKLUN B
Knetke. [Apyrue HykneosnagTpudochaTsbl (HT®P). CekBeHupoBaHue [AHK.
MeToAbl FeHOMWUKN, TPaHCKPUNTOMUKA, NPOTEOMUKN.

CTpyKTypHasa 6uonorusa: 6uoxumMuyeckme n 6uogusnyeckme mnccnefoBaHms
cocTaBa W MPOCTPAHCTBEHHOW CTPYKTypbl 6Guomonekyn. MogenvposaHue
CTPYKTYpPbl U PYHKLNIA GUOMONEKYN M UX KOMNNEKCOB. KOMNbIOTEPHbIN Au3aitH 1
OpraHnyecknin CMHTe3 GUOMONEKYN U NX HEMPUPOLHbLIX aHaoroB.

JemoHcTpaynu

MopTtpeTbl: J1. MonuHr, ). YoTcoH, ®. Kpuk, M. YunkuHc, P. ®paHKIuH,
®. CaHrep, C. NMpy3unHep.

Ovnarpammbl:  «PacrnpefeneHve XMUMUYECKMX  3/1EMEHTOB B HEXWBOW
npupoge», «PacnpegeneHne XMMUYECKNX 31EMEHTOB B XXUBOWN MpUpoLe».

Tabnuubl M cxembl: «[lMepunognyeckas Tabnnua XMMUYECKUX 31EMEHTOBY,
«CTpoeHne MoNeKynbl BOAbl», «BeliecTBa B COCTaBe 0OpraHm3amoB», «CTpoeHue
MOJNieKyNbl 6enka», «CTpPyKTypbl 6e/fKOBON MONeKy/bl», «CTpOeHWe MONeKyn
yrnesoaos», «CTpoeHMe MONeKyn nunuaos», «HyKNeMHoBble  KUCNOTbI»,
«CTpoeHne monekynbl AT®».

O6opypoBaHue: xumn4yeckas nocyga n obopygosaHue.

Na6opaTtopHasa pa6oTa «O6Hapy>XXeHne 6ENKOB C MOMOLLbI KaYeCTBEHHbIX
peakumniny.,

JlabopaTtopHasa paboTa «lccnepoBaHue HYKNENHOBbIX KNCNoT,
BbI€NEHHbIX U3 K/ETOK Pa3/INYHbIX OPraHM3MoB».

Tema 5. CTpoeHMe N PYHKLUUU KNETKN

Tunbl  KNeToK: 3yKapuoTuyeckas W npokapuotuyeckad. CTpyKTypHO-
(PYHKUMOHaNbHble 06pa3oBaHNs KeTKu.



CTpoeHVe NpoKapuoTUYeCcKon KneTku. KnetouyHas cTeHka 6akTepuii 1 apxemn.
OCOBGEHHOCTM CTPOEHMA TeTepoTPOHOM U aBTOTPOMPHOM NPOKAPUOTUYECKMX
KneTok. MecTo 1 ponb NPoKapuoT B 6UOLLEHO3aXx.

CTpoeHue " (hYHKLMOHMpPOBaHME 3yKapuoTUYECKOM KNeTKN.
Mnasmatmnyeckad MembpaHa (nnasmanemma). CTpyKTypa naasmMaTnyeckom
MembpaHbl. TpaHCNOPT BELLECTB 4yepe3 MnjasmMaTUyeckyto MembpaHy: nacCuBHbIN
(angysna, obnervyéHHas ANQdy3nsd), akTUBHbLIA (MEPBUYHLIA WM BTOPUYHbIN
aKTUBHbIN  TpaHcnopT). [lonynpoHuuaemocTs MembpaHbl. Pa6oTa HaTpuid-
KannmeBoro Hacoca. dHAOLMTO3: MUHOLMUTO3, (haroumtos. Ik3oumTo3. KnetoyHas
cTeHKa. CTpyKTypa v (DYHKLMMN K/IETOYHOWN CTEHKMN pacTeHWin, rpnoos.

LinTonnasma. LnuTtosonb. Lintockenet. ABwKeHne uutonnasmbl. OpraHonibl
Knetkn. OpHoMemOpaHHble OpraHoMAbl K/eTKW: 3HAonnasmatuvyeckas ceTb
(AMNC), annapaT [onbgXKW, NN30COMbI, UX CTPOEHWe U (yHKUUU. B3anMOCBS3b
OfAHOMeMOpPaHHbIX OpraHouaoB KeTku. CTpoeHMe rpaHynsspHOro peTuKynyma.
MexaHu3m HanpasneHus 6enkos B IAMNC. CuHTe3 pacTBOpUMbIX 6enkoB. CUHTE3
KNETOYHbIX  Memb6paH. [nagkuini  (arpaHynspHblil)  3HAOMA3MaTUYECKUIA
peTukynym. CekpetopHas (yHKums annapata Fonbmxku. Moaudukauyms 6enkos B
annapaTe lonbg>kn. CopTwuposBka 6Genkos B annapaTe lonba>ku. TpaHcnopT
BELLLeCTB B K/IeTKe. Bakyonn pacTuTe/lbHbIX KNeToK. KneTtouHblin cok. Typrop.

MMonyaBTOHOMHbIE ~ OpraHoufbl  KNeTKW:  MUTOXOHAPWW,  NNacTUAb.
Mpouncxo>kaeHne MUTOXoHAPMIA 1 nnacTug. CumbuoreHes (K. C. Mepe>KKOBCKWMI,
1. Maprynuc). CTpoeHue ” (YHKUMM MUTOXOHAPWUIA K nnactug. lepBuUHbIe,
BTOPUYHbIE W CNOXHble  niacTugbl  (DOTOCUMHTE3UPYHOWMX  3YKapuoT.
XnoponnacTbl, XPOMONACTbI, IEMKONNACTbI BbICLLUNX PaCTEHWNA.

HemembpaHHble opraHonabl KneTkn CTpoeHue U hyHKUUM HeMeMOpaHHbIX
opraHonzos KNeTKN. Pn6ocombl. MpoMe>KyTOuHble (hunameHTbl.
MuKpogmnameHTbl. AKTWUHOBble MUKpOMIaMeHTbl. MbllWeYHble  KNETKMW.
AKTUWHOBblIE KOMMOHEHTbI HeMbILWeYHbIX KNeTOK. MuUKpoTpyboukn. KneTouHblin
LueHTp. CTpoeHMe W [ABMXKEHWE D>KFYTUKOB W pecHuYeK. MuKpoTpyb0oUKu
umtonnasmbl. LleHTpnonb. benku, accouummpoBaHHble C MUKpOUnaMeHTamu u
MUKPOTpyboukaMn. MOTOpHbIe Benku.

Appo. O6onouka Agpa, XpoMaTUH, Kapuoniasma, AApbIWKK, UX CTPOeHME |
(pyHKUMKN. HAdepHbli  6efKOBbI  MaTpuKc. [MpOCTPaHCTBEHHOE PaCMooXeHne
XPOMOCOM B MWHTepasHOM dAfape. JyxpoMaTWH U TreTepoxpomaTuH. benku
XpOMaTuHa - TUCTOHbl. [AUHamMuKa AfepHOW 060104KM B MUTO3e. HAAepHblid
TpaHcnopT.

KneTouHble BKAOYeHUS. CpaBHUTENIbHAA XapaKTepuUCTUKa KNeTOK 3yKapuoT
(pacTUTEeNbHON, XXUBOTHOWN, rpubHOI).

JeMoHcTpaynu



MopTpeTbl: K.C. Mepexkoscknia, JI. Maprynuc.

Tabnuubl 1 cxembl: «CTpoeHME 3yKapuOTUYEeCKOW KNeTKu», «CTpoeHue
XXVUBOTHOW  KNeTku»,  «CTpoeHWe  pacTUTeNlbHON  KNeTKu»,  «CTpoeHue
MUTOXOHAPUMN», «AAP0», «CTPOEHNEe NMPOKaPUOTUYHECKON KNETKM».

O6opyaoBaHMe: CBETOBOW MWKPOCKOM, MWKponpenaparbl pPacTUTeSIbHbIX,
YXMBOTHbIX KNeTOK, MUKponpenapatbl 6akTepuanbHbIX KIeTOoK.

NabopatopHasa pab6ota «lM3yyeHMe CTPOEHUA  KNETOK  pPas/IMUHbIX
OpraHn3MoB».

MpakTuyeckan paboTa «/3yyeHne CBOMNCTB KNETOYHOW MeEMOPaHbI».

Nab6bopaTopHaa paboTta «lccnegoBaHue nnasmMonusa U Aennasmonusa B
PacTUTENIbHbIX KNeTKax».

MpakTnyeckas paboTta  «M3yyeHue  ABUXEHWA  LUTOMMa3Mbl B
PacTUTENIbHbIX KNeTKax».

Tema 6. O6MeH BeLLeCTB U NpeBpaLLeHne SHEPTUN B KNeTKe

AccuMmnnayma m GUCCUMUNALNA - ABe CTOPOHbI MeTabonmama. Tunbl 06MeHa
BELLeCTB: aBTOTPOMHLIA M reTepOTPOPHbLIA. YyacTve Kucnopoga B OOMEHHbIX
npoueccax. OHepretTvyeckoe obecneyeHne KeTku: npespauieHne ATO B
0OMeHHbIX npoueccax. PepMeHTaTUBHbLIA XapakTep peakunin K/IeTOYHOro
mMeTabonmama. PepmeHTbl, WX CTPOEHMEe, CBOMNCTBA W MeXaHW3M [elCTBuS.
KogepmeHTbl. OTAnymnsa (hepmMeHTOB OT HEOPraHW4YeCcKMX KaTanm3aTtopoB. benku-
aKTMBaTopbl W GENKU-UHTMOUTOPbLI. 3aBUCMMOCTb CKOPOCTU (hepMeHTATMBHbIX
peakumii 0T pasIMUHbIX (HhaKTOPOB.

[MepBUYHbLIA CMHTE3 OpPraHMYecKUX BelecTB B K/eTke. DOTOCUHTES.
AHOKCUTEHHbIA W OKCUTEeHHbIA (POTOCUHTE3 Yy OGakTepuin. CeeTOcCobMparoLLmne
MATMEHTbI ¥ NMUTMEHTbl peakUMOHHOro LeHTpa. Pofib X10ponaacToB B npouecce
(hoTocuHTesa. CeeToBas U TeMHoBas (hasbl. dPoToAbIxaHue, C3, C4 n CAM-Tunbl
oTocuHTe3a. [poOAYKTUBHOCTL (POTOCUHTE3a. BrvsaHMe pasnnvyHbiX (hakTopoB
Ha CKOPOCTb (POTOCUHTE3a. 3HaYeHNe POTOCUHTESA.

XeMOCUHTES. PasHoobpasue OpPraHM3mMoB-XeMOCUHTETUKOB:
HUTpUMUMpYoWmne 6akTepun, >enesobaktepuu, cepobakTepumn, BOAOPOAHbIE
baKTepumn. 3Ha4yeHNe XxeMoCMHTE3a.

AHa3po6Hble opraHusmbl. Bugbl 6poxkeHus. TpoayKTbl OPOXEHUs U KX
MCNo/ib30BaHMe 4Ye/loBEKOM. AHa’spo6Hble MUKPOOPraHu3Mbl Kak O0ObeKThbI
6noTexHonornn v Bo3byanTenn 60s1e3Hei.

A3p06HbIe OpraHusMbl. JTans.l 3HepreTmnyeckoro obmeHa.
MoaroToBMTENbHLIN 3Tan. NMKONN3 - 6eCKUCIOPOAHOE pacLuenieHre rKo3bl.

Bnonornyeckoe OKMCNeHWe, WIN KNETOUYHOe AblXaHue. Ponb MUTOXOHAPUIA B
npoueccax 6MONOrnYeckoro okucneHns. Linknmnyeckme peakummn. OKUCINUTENIbHOE
(hocthopunupoBaHme. OHepPrms MemOpaHHOro rpagueHTa npoToHOB. CuHTE3



AT®: paboTa nNpoTOHHOW AT®-cuHTa3bl. [MpeuMmyllecTBa aspobHOro nyTu
obmeHa BeLecTB nepes aHaspobHbIM. SNPEKTUBHOCTb IHEPTETUUYECKOT0 0OMEHa.

JemMoHcTpaymnun

MopTtpeTbl: k. Mpuctnn, K. A. Tumupaszes, C. H. BuHorpaackuin, B. A.
QHrenbrapar, . Mutyenn, I'. A. 3aBap3uH.

Tabnmubl 1 cxembl: «POTOCUHTE3», «DHEPreTUYecKnini obMeH», «brnocuHTes
6enka», «CTpoeHne (epMeHTa», «XeMOCUHTE3Y.

O6opypoBaHMe: CBETOBO MWKPOCKOMN, 060pyAoBaHMe A5 NMPUTOTOB/IEHUS
MOCTOAHHBLIX U BPEMEHHbLIX MUKPONpPenapaTos.

NabopaTtopHas pa6ota  «M/3yyeHMe  KaTaIMTUYECKON  aKTUBHOCTU
(hepMeHTOB (Ha NpMMmepe ammunasbl UAN KaTanasbl)».

Nab6opatopHasa pab6oTa «WM3yuyeHne (epMeHTATUBHOIO pacLenneHuns
nepokKcunaa BOAOPOAA B PAaCTUTENbHbLIX U XUBOTHBIX KeTKax».

NabopaTtopHas  pa6ota «CpaBHeHMe npoueccoB  (hOTOCUHTE3a MU
XeMOCUHTE3a».

Na6opaTopHas pa6oTa «CpaBHeHME NPOLLECCOB OPOXEHUA U AbIXaHMWSA».

Tema 7. HacnegcTBeHHas MHpoOpMaLmsa U peannsaynsa eé B KNeTke

Peakumn MaTpuUyHOro cuHTtesa. MNpUHUMN KOMMNAEMEHTApPHOCTU B peakumax
MaTPUYHOro CUHTe3a. Peanusauma HacneACTBEHHOW MHMOpMauuun. MeHeTUYeCcKnin
KoL, €ero cBoOWCTBa. TpaHCKpuUNuua - MaTpuyHblidi cuHTe3 PHK. TpuHuunbl
TPaHCKPUNUUK: KOMMNIEMEHTAPHOCTb, aHTUNAapanieNibHoCTb, aCUMMETPUYHOCTD.
Co3speBaHune maTpuyHbix PHK B aykapunoTuyeckoi kneTke. Hekoaupyrowme PHK.

TpaHcnayuma n eé aTanbl. Yyactne TpaHcnopTHbIX PHK B 6rocnHTese Genka.
Ycnosusi 6uocuHTesa 6enka. KogupoBaHue amuHOKUCAOT. Pofb pubocom B
bnocnHTe3e Geska.

CoBpeMEeHHbIE NpeAcTaBNeHUs O CTPOEHMM reHos. OpraHusaunsa reHoma y
NPOKapuoT U 3yKapuoT. Perynauums akTMBHOCTW TEHOB Yy MpokapuoT. ['mnoTesa
onepoHa (P. XKakob, XX. MaH0). MonekynsapHble MexaHU3Mbl 3KCMPecCun reHos y
aykapuoT. Ponb xpomaTunHa B perynaynm paboTbl reHoB. Perynaums ob6MeHHbIX
MpoLeccoB B KneTke. KNeTouHblin romeocTas.

Bupycbl - HeKNeTtouHble JOpMbl XM3HKU N 0bnuratHble napasutbl. CTpoeHue
MPOCTbIX U CMIOXHbIX BUPYCOB, PETPOBUPYCOB, 6akTeprodaros. XX M3HEHHbIN LKA
AHK-copgep>kawumx Bupycos, PHK-cogep>kawux Bupycos, 6akTepuogaros.
O6paTHas TpaHcKpunuua, pesepTasa, UHTerpasa.

BupycHble 3ab0neBaHUsA 4enoBeka, XMUBOTHbIX, pacTteHuin. CMA, COVID-
19, coumanbHble U MeaULMHCKME Npobnemsl.

BuonHopmaTmKa: MHTerpayus nm aHanm3 6onbwnx maccmeoB («bigdata»)
CTPYKTYPHbIX 6MONOTMYECKMX AaHHbIX. HAaHOTEexXHOoNornm B 6M0N0rum 1 MeauumuHe.
Mporpammupyemble yHKLUM 6enkoB. Cnocobbl 4OCTaBKu 1eKapcTB.



JemoHcTpaunu

MopTpeTsl: H. K. Konbyos, A. V. MIBaHOBCKUIA.

Tabnuubl 1 cxembl: «bnocnmHTes 6enka», «eHeTUYECKNn Koa», «Bupycol»,
«bakTepuoarm».

MpakTnyeckan pabota «Co3gaHne MOLENN BUPYCa».

Tema 8. XKN3HEHHbIN LMKN KNETKN

KneTouHblii uUukn, ero nepuogbl W perynauyma. WHTepgasa M MUTOS.
OcCo06eHHOCTM MpoLeccoB, npoTekawwmx B UHTepase. MMoOLrOTOBKA KNETKU K
peneHnto.  TpecuHTeTMYeCKUin  (NOCTMUTOTMYECKUIA),  CUHTETUYECKMA  W”
MOCTCUHTETMYECKUIA (MPEMUTOTUYECKNIA) MepUOabl MHTEP(A3bI.

MaTtpuyHbiin cuHTe3 OAHK - pennukauymsa. MpuHuunel pennmkaymm OHK:
KOMMNEMEHTApPHOCTb,  MOJIYKOHCEPBATUBHbLIA  CUHTE3,  aHTUNapasenbHOCTb.
MexaHn3am pennvkaumum OHK. Xpomocombl. CTpoeHMe XpomocoM. Tenomepbl w
Tenomepasza. XPOMOCOMHbIA Habop KNeTku - KapuoTun. [AUNAougHbIA U
raniongHbli  Habopbl  XpPOMOCOM. [OMOJIOrMYHbIE  XPOMOCOMbI.  [lofoBble
XPOMOCOMBI.

[deneHne knetknm - wmMuTo3. CTagum MUTO3a M NPOUCXOLALLME B HUX
npoueccbl. Tunbl MuTo3a. KapuoKWHE3 N UUTOKUHe3. bnonornyeckoe sHauveHue
MUTO3a.

Perynauma MWTOTMYECKOro LMKNa KNeTku. lMporpamMmmupyemas KneTtoyHas
rméenb - anonTos.

KnetouHoe f4po, XPOMOCOMbI, (PYHKLUMOHaNbHas reHoMuka. MexaHu3mbl
nponudepaymn, anupdepeHUMpoBKU, cTapeHus U rubenn KneTok. «Lindgposas
KneTka» - 6MonHPopmaTmNYecKme MoL4enn (PYHKLNOHNPOBAHNUA KNETKM.

JemoHcTpaynu

Tabnuubl ¥ cxembl: «KWU3HEHHbIA LUK KNeTKW», «Mutos», «CTpoeHue
Xpomocom», «Pennnkauna AHK».

O6opypoBaHue: CBETOBOW MMKPOCKOM, MUKponpenapaTbl: «MuWUTO3 B K/leTKax
KOpeLLKa NyKa».

JlabopaTtopHas paboTa «M3yyeHne Xpomocom Ha rOTOBbIX
MUKponpenaparax».

Na6opaTtopHasa pa6oTa «HabnwaeHNne MUTO3a B KNETKaxX KOHYMKa KopelluKa
nyka (Ha rotoeblX MUKponpenaparax)».

Tema 9. CTpoeHne N PyHKUMUM OPraHn3MoB

Buonornyeckoe pasHoobpasue OopraHn3mos. OfLHOKNeTouHbIe,
KONOHWa/bHble, MHOTOK/IETOYHbIE OPraHuU3Mbl.

OcobeHHOCTH CTPOEHUA N XWU3He[eATeNbHOCTU OOHOKNETOYHbIX
opraHusmoB. bakTtepun, apxen, O[HOK/ETOUHble Trpubbl, OAHOK/IETOYHbIE
BOAOPOCAU, Apyrue npotectbl. KonoHManbHbie 0praHn3Mel.



B3anmMocBA3b 4acTel MHOTOK/IETOYHOrO opraHuMsma. TkKaHw, OpraHbl W
cucTeMbl opraHoB. OpraHusm Kak efuHoe uenoe. F'omeocTas.

TkaHW pacTeHMW. Twunbl  pacTUTeNIbHbIX TKaHeW: obpasoBaTenbHas,
MOKPOBHas, MpoBOAAWAsA, OCHOBHasA, MexaHuyeckas. OCOOGEHHOCTM CTPOEHMS,
(PYHKLWIA 1 pacnonoxXeHnsa TKaHein B opraHax pacTeHuia.

TKaHW XWBOTHbIX U 4YefioBeKa. TWMbl XXWBOTHbIX TKaHEn: anuTennanbHas,
COoefiNHNTENbHAA, MblleyHas, HepBHadA. OCOGEHHOCTM CTPOeHUs, (YHKUMIA W©
pacnosioXXeHnsa TKaHei B opraHax >XMBOTHbIX W Ye/loBeka.

OpraHbl. BeretatvBHble W TeHepaTuMBHble OpraHbl pacTeHuid. OpraHbl U
CUCTEeMbl OPraHoOB XMBOTHbIX U YefioBeka. PYHKLUN OPraHOB U CUCTEM OpPraHoB.

Onopa Tena opraHuamoB. Kapkac pacteHuid. CkeneTbl OLHOKNETOUHbIX
MHOTOK/METOYHbIX WBOTHbIX. Hapy>XHblA U BHYTPeHHWI ckenet. CTpoeHue
TUMbl COEAMHEHNS KOCTEN.

[BuXeHne  opraHusmMoB.  [I1BMXKeHMe  OAHOK/ETOYHbIX  OPraHM3mOB:
amebonaHoe, XXIyTUKOBOE, PeCHUYHOe. [BMXKEHME MHOTOKIETOUHbIX PaCTEHWUA:
TPOMU3Mbl U HacTuW. [BMKEHME MHOTOK/IETOUYHbIX >XMBOTHbLIX W 4eslOBeKa:
MblleyHasa cuctema. Pediekc. CKeneTHble MbllWLbl 1 UX paboTa.

MutaHne opraHuM3moB. [lorfoweHne  BOAbl,  YINIEKUCNOro rasa W
MUHepasibHbIX BELLECTB pacTeHUsMWU. MuTaHUe XMBOTHbIX. BHYTPUNONOCTHOE U
BHYTPUKNETOYHOE nuueBapeHne. lMuTaHMe MO3BOHOYHbLIX >XMBOTHbIX. OTAENbI
NuLeBapuTeNbHOro Tpakta. [uwesapuTenbHble >kenesbl. [uuieBapuTe/ibHas
CUCTEMa YesoBeka.

[blXaHne opraHnM3moB. [biXxaHue pacTeHui. [bixaHune XMUBOTHbIX. Quddysns
rasoB yepes MOBEPXHOCTb KNeTKWU. KoXKHoe AbixaHue. [bixaTenbHas NoBEPXHOCTb.
YKabepHoe 1 néroyHoe AbixaHue. ObiXaHUe MO3BOHOUHbIX XXUBOTHbIX N YenoBekKa.
OBOMOLUNOHHOE  YC/IOXHEHWE CTPOEHUA NErKUX MO3BOHOUHbIX XXMBOTHbIX.
[bixaTenbHasa cuctema 4venoseka. MexaHU3M BEHTUAAUUM NETKUX Y NTUL U
MekonuTaloWwmnx. Perynauma goixaHuns. ObixaTenbHble 00BLEMBI.

TpaHCMNOPT BELWECTB Yy OpraHnsMoB. TpaHCMOPTHbIE CUCTEMbl PacTEHWMN.
TpaHCMOPT BewWecTB Y >KUBOTHbIX. KpoOBeHOCHas cucTeMa W €€ OpraHbl.
KpoBeHOCHasi cuctemMa MO3BOHOYHbLIX XXMBOTHbIX W  yenoseka. Cepaue,
KPOBEHOCHble cocyfbl U KpoBb. Kpyrm KpoBoobGpalwieHuns. OBONOLUOHHbIE
YCNOXXHEHUSA CTPOEHUA KPOBEHOCHOW CUCTEMbl MO3BOHOYHbIX XXMBOTHbIX. PaboTa
cepaua v eé perynauus.

BbigeneHne y opraHu3amoB. BbligeneHve Yy pacTeHuid. BblgeneHve 'y
XMBOTHbIX. CoKpatuTeNbHble Bakyonu. OpraHbl BblgeneHns. ®unbtpaymsa,
CeKpeums n obpaTtHoe BcacbiBaHWE KaK MeXaHM3Mbl paboTbl OpPraHoB BblfeNeHus.
CBS3b MONOCTM Tena C KPOBEHOCHOW W BblAeNNTENbHON cucTeMaMun. BoigeneHme y



MO3BOHOYHbLIX XWBOTHbIX W 4Yenoseka. Mouku. CTpoeHue N (PYHKUNOHMPOBaHME
HedpoHa. O6pa3oBaHMe MOYU Yy Ye/OBEKA.

3almTta y opraHusmoB. 3awuta Yy OLHOK/IETOYHbIX opraHuM3smoB. Cnopbl
GakTepuih W UUCTbl MpoCTerWwmnx. 3awmra Yy MHOTOKNETOUYHbIX PacTeHWUN.
KyTtukyna. CpefcTBa NacCMBHOW U XMMUYECKON 3aLNTbl. PUTOHLMAbI.

3awnTa y MHOTFOKNETOYHbIX XWBOTHbIX. [MTOKPOBbI M KX MPOU3BOAHLIE.
3awmTa opraHmama OT 60ne3Hein. VIMMyHHas cuctema yenoeka. KneTouHblin u
rymopasibHbli UMMYHUTET. BpPOXAEHHbLIN M NPUOOPETEHHBIA Cneuupuyecknia
NMMYHUTET. Teopus KIOHa/IbHO-CeNeKTUBHOro mmmyHuteta (M. dpaux, ®. M.
BepHet, C. ToHerasa). BocnanntenbHble OTBETbI OPraHNM3mMoB. P0OJib BPOXAEHHOTO
NMMYHUTETA B Pa3BUTUMN CUCTEMHbIX 3260/1€BaHUA.

PasgpaxxumocTb 1 perynaumsa y opraHusmoB. Pa3fpaXumoctb Yy
OLHOK/IETOYHbIX OpraHM3sMoB. Takcucbl. PasgpaXumocTb W perynauua vy
pacTeHnin. POCTOBbIe BelecTBa M UX 3HAYEHME.

HepBHas cuctemMa W ped/ieKTOpHas perynaunsa y >XMBOTHbIX. HepBHaf
cuctema u eé oTaenbl. IBOMOLMOHHOE YC/OXHEHNE CTPOEHUA HEPBHOW CUCTEMBI
Y XXWBOTHbIX. OTAenbl rO/I0OBHOrO MO3ra MO3BOHOYHbLIX >XUBOTHbIX. Pednekc u
pednekTopHasa gyra. be3ycnioBHble 1 YCNOBHbIe pedieKchbl.

'ymMopanbHasa perynauua u 3HAOKPUHHAA CUCTeMa XXWBOTHBLIX W Ye/l0BeKa.
Kenesbl 3HAOKPUHHOW CUCTEMblI W WX TOPMOHbI. [leiCTBME TOPMOHOB.
B3anmocBA3b HEpPBHOW W 3HAOKPUHHOW cucTeM. [mMnoTanamo-runogusapHas
cucrtema.

JemoHcTpaynu

MopTtpet: W. . MNasnos.

Tabnuubl 1 cxembl: «OfHOKNETOYHbIEe BOAOPOCAU», «MHOTMOKNETOYHbIe
Bogopocnn», «bakTepuu», «lMpocTenwme», «OpraHbl LBETKOBbIX PacTEHU»,
«CncTeMbl  OpraHoB  MO3BOHOYHbLIX XXMBOTHbIX», «BHYyTpeHHee CcTpoeHue
HaceKOMbIX», «TKaHW pacTeHui», «KopHeBble cUCTeMbl», «CTpoeHue CTebnsa»,
«CTpOEHNE NUCTOBOIM MNACTUHKU», «TKaHU XMBOTHbIX», «CKeNneT uenoBeKar,
«MuwesaputensHaa cuctema», «KpoBeHoCHas cuctema», «/[lbixatenbHas
cucTema, «HepBHas cucTema», «Koxa», «MbliWweYvyHas cucTema»,
«BblgenutensHaa cuUctema», «IHOOKPUHHaA cucTeMa», «CTpoeHue MbIlLbI»,
«MIMMyHUTET»,  «KWLIEYHOMONOCTHbIE»,  «CxemMa  MUTaHWA  pPacTeHUi»,
«KpOBEHOCHbIE  CUCTEMbl MO3BOHOYHbLIX >KUBOTHbIX», «CTpOeHWe ruapbi»,
«CTpoeHue nnaHapum», «BHyTpeHHee CTpOeHWe [0XAEeBOro 4epss», «HepsHas
cuctema  pblb», «HepBHas  cucTema  NArywku», «HepBHas  cucTtema
npecMblKalolWmnxeca»,  «HepBHaa  cucTemMa  NTuU», «HepBHaa  cucTema
MIeKonuTarwmx», «HepeHasa cucTema yenoBeka», «Pednekc.



O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKponpenapatbl OAHOK/IETOYHbIX
OpraHM3MoB, MMKponpenapatbl TKaHeil, PaKOBUHbI MO/KOCKOB, KOIEKL MM
HaCeKOMbIX, WINOKOXWUX, >XXUBble 3K3eMNSAPbl KOMHATHbIX pacTeHWi, repbapuu
pacTeHUIn pas3HblX OTAEeNOB, BAAXHble npenapaTbl  XWUBOTHbIX, CKeneThbl
MO3BOHOYHbIX, KONNEKUMN 6GECrNO3BOHOUHbLIX >XMBOTHbIX, CKENeT YenoBeka,
obopyaoBaHue Ans AeMOHCTPaLUM NOYBEHHOTO 1 BO3AYLIHOIO NUTaHNA pacTeEHUN,
paclienneHns Kpaxmana u 6enkKoB nog Aenvctevem (pepmMeHTOB, 060pyaoBaHMe Ans
AEMOHCTpaUMN ONbITOB MO U3MEPEHWUIO XXMU3HEHHOW EMKOCTM NErKUX, MexaHu3ama
AblXaTe/IbHbIX ABVMXEHWA, MOAENN TONOBHOIO MO3ra pas/IMyHbIX XXUBOTHbIX.

NabopaTopHas pab6oTa «/3yyeHune TKaHeil pacTeHuin».

Na6opaTopHas pa6oTa «M3yyeHne TKaHein XMBOTHbIX.

NabopaTtopHas pabota «M3yyeHne opraHoB LLBETKOBOI0 pacTeHna».

Tema 10. Pa3aMHOXeHWe N pa3BuTME OpraHnU3MoB

dopMbl pasMHOXeHUA opraHnsMoB: 6ecnosioe (BKAOYas BereTaTUBHOE) WU
nonosoe. Bugbl  6ecnonoro  pasMHOXeHMsA:  MO4YKOoBaHWe,  CNOPynsaums,
(hparmMeHTauuns, KNOHNPOBaHUe.

MonoBoe pasmMHOXeHMe. T1onoBble KNeTKW, Wnnm rametbl. Melio3. Crtagum
Meio3a. [MoBegeHMe XpoMocoM B Melo3e. KpoccumHrosep. bronornyeckuin cmbicn
Meilo3a M MonoBoro npouecca. Meino3 M ero MecTo B )KM3HEHHOM ULWKNe
OpraHn3mMos.

MpeasapoabiweBoe passuTme. NlameToreHes y XuBOTHbIX. [10/10BbIE XKefes3bl.
O6pasoBaHuMe 1 pa3BUTUE NOMOBLIX KNeToK. CriepmaToreHes u ooreHes. CTpoeHue
MOJSIOBbIX KNETOK.

OnnofoTBOpeHMe UM 3MOPUOHANbHOE Pas3BUTUE XKMBOTHLIX. Cnocoobl
ONNOAO0TBOPEHUS: HAPYXXHOEe, BHYTPeHHee. NMapTeHoreHes.

NHanBmayanbHoe pa3BuTme opraHn3mMoB (OHTOreHes). IAMOPMONOrus - Hayka
0 pasBUTUM OpraHM3MoB. MopdooreHes - ofHa W3 rnaBHbIX Npobaem amMo6pUONOrun.
KoHuenumua MopdgoreHoB n mogenu mopdoreHesa. Cragum  ambpuoreHesa
XMVBOTHbIX  (HAa  npumepe  narywku).  OpobneHve. Twunbl  Apo6AeHUS.
[leTepMuHMpOBaHHOE U HeaepMUHMPOBaAHHOe ApobneHune. bnacTyna, Tunbl
6nacTyn. OcCoBeHHOCTM APO6GMEHMA MEKOMUTAKOWMNX. 3apofblllieBble JINCTKN
(racTpynaums). 3aknagka opraHoB U TKaHeW 13 3apofblLLeBbIX MMCTKOB. B3anmHoe
BNUAHWE YacTelh pasBMBarowlerocs 3apofbila (3MOpUOHanbHas WHAYKUKUS).
3aknafka nnaHa CTPOEHUS D>KUBOTHOIO KakK pe3ynbTarT  UepapXnUyecKmnx
B3aMMOLENCTBUA TeHOB. BrvsaHMe Ha 3MOpUMOHaNbHOe pa3BUTUE Pas/IMUHbIX
(haKTOpOB OKpYXKatoLen cpeapl.

PocT u pasBuTME XMBOTHbIX. [1OCTaMOpPUOHaNbHLIN nepuod. psamoe w
HenpsMoe pa3BuTue. Pa3BuTne ¢ MeTamopdo3oM Yy 6EeCnO3BOHOYHBLIX WU
MO3BOHOYHbLIX >XMBOTHbIX. bBuonornyeckoe 3HayeHuMe MNPAMOro M HeNpPAMOro



pasBUTUA, UX pacnpocTpaHeHWe B npupoge. Tunbl pocTa XMBOTHbIX. PaKTOPbI
perynaummn pocTa XXUBOTHbIX U YenoBeka. CTagmum NocTamMbpMOHaIbHOr0 PasBUTUS
Y XXVBOTHbIX W Yenoseka. [epnofbl OHTOreHesa yenoseka. CTapeHne n cMepThb Kak
éronornyeckne npoLeccsl.

Pa3sMHOXeHMe W pa3BuTUe pacTeHWin. Mametout m cnopout. Meio3 B
XXM3HEHHOM uuKne pacTeHuid. O6pa3oBaHMe Ccrop B npouecce MeKosa.
ameTOoreHes y pacTeHuin. OnMAoOAOTBOPEHME W pasBUTUE  PaCTUTESIbHbIX
opraHvM3moB. [1BOHOe OM/I040TBOPEHME Y LBETKOBbLIX pacTeHuin. Obpa3oBaHue u
pa3BUTME CEMEHN.

MexaHU3Mbl Perynaunum OHToreHesay pacTeHUn U XXMBOTHbIX.

JemoHcTpaynu

MopTpeTsbl: C. I'. HaBawuH, X. LLnemaH.

Tabnuubl W cxembl: «BeretatnBHoe pasMHOXeHUe», «Tunbl 6ecnosioro
Pa3MHOXeHUA», «Pa3MHOXeHWe XnamugomMoHadbl», «PasMHOXeHWe 3Br/eHbI»,
«Pa3MHOXeHue ruapbl», «Meino3», «XpoMOCOMbI», «[ ameToreHes», «CTpoeHue
AALEKNeTKN N cnepmaTto3onfa», «OCHOBHble CTaguu OHTOreHesa», «lpsmoe U
HenpsAmoe pas3BuTMe», «Pa3BuTMe MaMCKOro >Xyka», «Pa3BuTue capaHun»,
«Pa3BuTne nArywku», «[BoMHOe OMJ0A40TBOPEHME Y LBETKOBbIX PacTeHU»,
«CTpoeHne CeMAH OLHOLOMbHbIX W ABYLONbHbIX PACTEHWNN», «XKU3HEHHbIN LUK
MOPCKOM  KanycTbl»,  «KWU3HEHHbIA UMK  MXa», «KWU3HEHHbIN  LUMKN
NanopoTHMKa», «XXMU3HEHHbIN LMK/ COCHbI».

O6opyaoBaHMe: CBETOBOW MMWKPOCKOM, MUKpornpenapatbl SWLEKNETOK U
CnepmaTo30U0B, MOAeNb «LIMKN pa3BUTUS NATYLLKA».

Na6opatopHasa pa6oTa «l/3y4YyeHUe CTPOEHUSA MOJMIOBbIX KNETOK Ha FOTOBbIX
MUKponpenapaTax».

MpakTuueckas pa6boTa «BblisiBNeHMe MPU3HAKOB CXOACTBa 3apofblLUeit
MO3BOHOYHbLIX XUBOTHbIX».

Na6opatopHaa pa6ota «CTpoeHMe OpPraHoB pPasMHOXEHUA BbICLLNX
pacTeHnm».

Tema 11. leHeTMKa - HaykKa O HacneiCTBEHHOCTW U WU3MEHYUBOCTWU
oOpraHnM3mosB

NcTopusi CTaHOBNEHWA W pa3BUTUA TeHeTUKM Kak Hayku. PaboTbl T
MeHpensa, . ge ®pusa, T. MopraHa. Po/ib 0TeYeCTBEHHbLIX YYEHbIX B PasBUTUU
reHetukn. Pabotbl H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. .
KapneuyeHko, KO. A. dunnnyeHko, H. B. Tumodeesa-PecoBcKoro.

OCHOBHbIE TeHeTUYecKne MOHATUA U CUMMBOJIbl. [TOMOIOTMYHbIE XPOMOCOMBI,
annefibHble TeHbl, anbTEePHATMBHbIE MPU3HAKW, AOMUHAHTHbLIA W PeLecCUBHbIN
npu3HaK, roMo3nroTa, reteposnroTa, YncTaa AMHUA, TMépuabl, reHoTun, MeHoTun.



OCHOBHble ~ MeTOAbl  TEHEeTUKMU: rmMépnaonorMyecknin,  LUTONOTNYECKMNMN,
MONIEKY/IAPHO-TEHETUYECKUIA.

demMmoHcTpayunn

MopTtpeTbl: . MeHgens, . ge ®pus, T. Moprad, H. K. Konbuos, H. W.
Basunos, A. H. benosepckuid, I'. [. KapneyeHko, HO. A. dununyeHko, H. B.
TumodeeB-PecoBCKUiA.

Tabnuubl 1 cxembl: «MeTofbl TEHETUKN», «CXeMbl CKpPeLMBaHUA».

Na6bopaTopHass  pa6ota «Jlpo3otunna KakK OOBEKT  TeHeTMYeCcKux
nccnefoBaHNn.

Tema 12. 3aKOHOMEPHOCTU HACNeLCTBEHHOCTMU

MoHormbpugHoe ckpeuwimBaHue. TlepBblil  3aKOH MeHgens - 3akoH
eAnHoo6pasns rmépuaos NepBoro nokoneHus. Mpasmno JoMMHUPOBaHUA. BTopoit
3aKOH MeHgensa 3aKOH pacllennieHnss npusHakoB. LiMTonornyeckue OCHOBbI
MOHOIMOPUAHOIO CKpewmBaHna. FmnoTesa YNCTOThI rameT.

AHanusupyrouiee ckpelymaHue. NMPoMeXYTOUHbIN XapaKTep HacnefoBaHus.
PacLienneHne npu3Hakos Npu HEMOSIHOM AOMUHNPOBaHUN.

AnrnbpuaHoe ckpewwmnsaHue. TpeTuit 3aKkoH MeHzens - 3aKOH He3aBUCKMMOrO
HacnefoBaHuS NPWU3HAKOB. LinTonorunyeckue OCHOBbI ANTNOPUAHOTO
CKpeLlBaHns.

CuensieHHOe HacnefoBaHue npusHakoB. Pa6oTbl T. MopraHa. CuenneHHoe
HacnefoBaHWe TeHOB, HapyLUeHWe CcueneHns Mexay reHamu. XpoMOCOMHas
Teopua HacnegCcTBEHHOCTU.

CeHeTnKa nona. XpOMOCOMHbIA MeXaHU3M onpegesnieHns nona. AyTocombl U
MONOBble XPOMOCOMbI. [TOMOrameTHbIn K reTeporameTHbIn non. [eHeTu4yeckas
CTPYKTYypa NonoBbIX XpOMOCOM. HacnefoBaHne NpuU3HaKoB, CLENNEHHLIX C NOIOM.

CeHOTUN Kak LenocTHasa cuctema. MnenoTponms - MHOXECTBEHHOe AeincTeue
reHa. MHOXeCTBEHHbIN annenu3m. BsaumogelcTBue HeansieNibHbIX  TEHOB.
KomMmnnemeHTapHOCTb. InucTtas. MNonumepus.

[eHeTUYEeCKUA KOHTPONb pPasBUTUA PaCTEHWI, XXMBOTHLIX W YeNOBEKa, a
TakXe (U3N0IOTMYECKUX MPOLECCOB, MOBEAEHUS W KOTHUTUBHbLIX (YHKLWN.
CeHeTMYeCcKMe MexaHu3Mbl CUMOUOreHe3a, MexaHU3Mbl B3aMMOLENCTBUA «XO3AUH
- napasuT» M «X035IMH - MWUKPOOHOM». [eHEeTMYECKMEe acneKTbl KOHTPONA U
N3MEHEeHNs HacNeACTBEHHON MH(OpMaL MM B MOKOMIEHUAX KNeTOK U OPraHn3MoB.

JemMoHcTpaunu

MMopTpeTbl: I'. MeHpens, T. MopraH.

Tabnuubl 1 cxembl: «lepBbliA U BTOPON 3aKOHbI MeHaens», «TpeTuil 3aKoH
MeHpensa», «AHanusnpyrliee CckpeuimBaHue», «HenonHoe [LOMWHMPOBaHMEY,
«CuenneHHoe HacnefoBaHWe MPU3HAKOB Yy Ap030(ubl», «[eHeTuka nosna»,



«Kapuotmun 4yenoseka», «Kapuotun aposodunbl», «Kapuotun  NTUUbI»,
«MHOXECTBEHHbIV annennsam», «B3anmoaeiicTene reHoB».

O6opypoBaHMe: Mofenb AN AeMOHCTpauun  3aKOHOB  eAuHo06pasuns
rmépuaoB MepBoro rMOKOMNEHMA W paclienseHns npusHakoB, Mofenb AN
[leMOHCTpaLUnM 3aKoHa He3aBMCUMOrO Hac/nefoBaHMA MPU3HAKOB, MOAenb ANns
AEMOHCTpPaUumM CUenieHHoro HacnefoBaHMsa MPU3HaKoB, CBETOBOM MWKPOCKOMN,
MUKponpenapar: «[po3otuniax.

MpakTuuyeckas pa6oTa «M3yyeHne pe3ynbTaToB  MOHOTMGPUAHOrO
CKpeLinBaHma y 4po30nsbi».

MpakTuyeckas paboTta  «M3yyeHue  pe3ynbTaTtoB  AUTUOPUAHOrO
CKpeLLnBaHuna y Apo30usibl».

Tema 13. 3aKOHOMEPHOCTM N3MEHYNBOCTH

B3aumopeictBne reHotuna u cpedbl npuv  (opMuMpoBaHUKM  (heHoTUMA.
M3MeHUMBOCTb MPU3HAKOB. KayeCcTBEHHbIE U KOMIMYECTBEHHbIe MPU3HAKU. Buabl
N3MEHUYMBOCTWN: HEHACNeACTBEHHAA U Hac/eACTBEHHas.

MoangpunkaunoHHas WU3MeHUYMBOCTb. Pofib  cpefbl B (DOPMUPOBAHUN
MOAN(MKALMOHHOW M3MeHYMBOCTU. HopMa peakuumn npusHaka. BapuaunoHHbIR
paL W BapuaumoHHas Kpueaa (B. WMoraHHceH). CBoicTBa MOAM(DUKALWUOHHOWN
N3MEeHUYNBOCTN.

eHOTMNNYecKass M3MEHUYMBOCTb. CBONCTBA FrEHOTUMNYECKOW N3MEHUYUBOCTH.
Buabl reHOTUNMYECKOW N3MEHYMBOCTU: KOMOMHATUBHAA, MyTaLMOHHas.

KombuHatMBHasd W3MeH4YMBOCTb. Meil03 M NONMIOBOM npouecc - OCHOBa
KOMOWUHATUBHON N3MEeHYNBOCTU. PONb KOMOUHATUBHON N3MEHUYNBOCTM B CO34aHUN
reHeTMYecKoro pasHoobpasua B npegenax 0g4HOro Buaa.

MyTaunoHHasd W3MeHYMBOCTb. Bupabl MyTauuii: TeHHble, XPOMOCOMHbIE,
reHomHble.  CnNOHTaHHblIeE UM MHAYLWUPOBaHHble  MyTauuu. HAaepHble  w©
uutonnasmarnyeckne Mytauum. ComaTunyeckme v NonosBble MyTauuun. MpUYKHLI
BO3HWKHOBEHMS  MyTauuin. MyTareHbl M WX BAUAHWE HA  OPraHU3Mmbl.
3aKOHOMEPHOCTM MyTauMOHHOro npouecca. 3akKOH rOMOJSIOTUYECKUX PALOB B
HacneAcTBeHHOW u3MeHumBocTu (H.W. BaBunoB). BHesigepHas M3MEH4YMBOCTb U
HacneACTBEHHOCTb.

AnNureHeTmMKa W 3NUTEHOMUKA, POJb  3NUTeHeTUYECKUX (hakTopoB B
HacnegoBaHuy U U3MEHYMBOCTU (PEHOTUNUYECKUX NPU3HAKOBY OpraHu3mos.

JemoHcTpaunu

MopTpeTnbl: I'. ge ®pus, B. NloraHHceH, H. . BaBunos.

Tabnuubl 1 cxembl:  «Bufbl  M3MeHYMBOCTU», «MognPUKaLNOHHASA
N3MEHUYNBOCTbY, «KombunHatnsHas N3MEHYNBOCTb», «Meinos»,
«OnnogoTBopeHne», «CeHeTUYecKme 3a60/1eBaHNA YenoBeKa», «Buabl MyTaunim».



O6opypoBaHue: XuMBble N repbapHble 3K3eMNAsPbl KOMHATHBIX PacTeHWMN,
PUCYHKW (hoTorpagmm) XMBOTHbLIX C PasIMYHbIMU BUAAMU U3MEHUYNBOCTH.

Nab6opaTopHasa paboTa «lccnepoBaHue 3aKOHOMEPHOCTEMN
MOAN(PUKALNOHHON  M3MEHYMBOCTU. [loCTpoeHMe BapuayuMoHHOro psaga W
BapuaLMOHHON KPUBO».

MpakTuyeckaa pabota «MyTauumm y  gposounbl  (Ha  TOTOBbIX
MUKponpenapaTax)».

Tema 14. 'eHeTnKa 4yenoBekKa

Kapnotun 4enoseka. MexayHapoAHas nporpamma KccnegoBaHusd reHoma
yenoBeka. MeToAbl  U3YyYeHMA  TEHETUKM  YeNOBeKa:  reHeaslorMyeckui,
6/1M3HeL,0BbIN, LUTOreHeTUYECKUA, NonynALMOHHO-CTaTUCTUYECKMIN,
MOJIEKYIAPHO-TEHETUYECKMIA. CoBpeMeHHOoe onpegeneHue reHoruna:
MOSIHOreHOMHOE CeKBEHWPOBaHWe, TeHOTUMUPOBaHWE, B TOM YKC/lie C MOMOLLbIO
MLUP-aHanm3a. HacneacteeHHble 3a601eBaHMA YenoBeka. [eHHbIe N XPOMOCOMHbIE
6onesHn yenoseka. bonesHn ¢ HacneACTBEHHOW MPeApacrnoNoXXeHHOCTbHO.
3HauyeHNe MeaULMHCKOW TEHETUKW B NpefoTBpaLLeHUN W NeYeHUU TeHeTUYeCKnX
3aboneBaHUin 4yenoseka. MeauKo-reHeTUYeCKOe KOHCY/NbTupoBaHue. CTBOJIOBbIE
KNeTKn. NMOHATUE «TeHEeTMYEeCKOro rpysa». dTUYECKMe acnekTbl UCCNef0BaHUN B
06nacTn pefakTMpoBaHNS reHOMa U CTBOJIOBbLIX K/IETOK.

eHeTUYecKMe (aKTOPbl MNOBBLILEHHOW YYBCTBUTENIbHOCTM YesioBeKa K
(hM3MYECKOMY N XUMUYECKOMY 3arpsA3HEHUIO OKpY>KatoLleil cpeabl. FeHeTuyeckas
npeapacrnosioXXeHHOCTb Ye/l0BeKa K naTosormsam.

JemoHcTpaunu

Tabnuubl N cxembl: «KapnoTun yenoBeka», «MeTofbl M3YYEHUA TEHETUKK
yenoseka», «I"'eHeTUYecKne 3a60neBaHNA YenoBeka».

MpakTuyeckan pabota «CocTaB/eHne 1 aHa/In3 POLOCIOBHOM».

Tema 15. Cenekuyna opraHmsmoB

JomMecTukaumsa u cenekums. 3apoXAeHWe Ccefnekuum un  LOMecTUKauuu.
YuyeHne H. . BasunoBa 0 LleHTpax MPOUCXOXAEHMA U MHOroob6pasuns
KY/NbTYPHbIX pacTeHWid. Pofb cenekuumum B CO34aHUM COPTOB PacTeHU M MOPOA
XWBOTHbIX. CopT, nopoja, wWTaMM. 3aKOH TOMO/IOTUYECKUX PsAfOB B
HacnefACTBEHHOM u3meHumBocTM H. . Basunosa, ero 3HadyeHue g
cefleKLMOHHOWN paboThl.

MeToAbl CENEeKUMOHHON paboTbl. WICKYCCTBEHHbIA OTOGOP: MacCOoBbI W
UHANBUAYANbHBINA. ATansl KOMOUHaLMOHHOW cenekuunu. McnbiTaHne
npoussoauTenein no mnotomctsy. OT6Op MO rEHOTUMY C MOMOLWbID OLUEHKM
(heHOTMNA MOTOMCTBA M OTOOP MO reHOTUNY C NoMOLLbLO aHanm3a AHK.

MCKYCCTBEHHbIA ~ MyTareHe3  Kak  MeTOoj  CeNeKUMOHHON  paboThbl.
PafnauMoHHbIA N XMUMUYECKUIA MyTareHe3 Kak MCTOYHUK MyTauuid y KyNnbTYPHbIX



(hopm opraHnsmos. lKcnonb3oBaHMe TEHOMHOrO pefakTUpoBaHMA W MeTOLOB
peKoM6uHaHTHbIX AHK Ang nonyyeHmMs NCXOQHOr0 maTepuana ana cenekumm.,

[MonyyeHune noAnNIONA0B. BHyTpuBnaoBas rmépuansauns.
bnuskopoacTBEHHOe  CKpelLinBaHue, nnn NHOPULMHT. HepopacTBeHHOe
CKpewimBaHue, unu aytépuaunHr. etepos3nc WM ero npuyuHbl. Kicnonb3oBaHue
reteposuca B cenekuymn. OTganéHHas rumbpuamsauyma. lMpeogoneHue 6ecniogus
MEXBUAO0BbIX TMOpNA0B. LOCTUXKEHUA CeNleKLUU pacTeHMI N XKMUBOTHbIX. «3eNnéHas
peBonoLUna».

CoxpaHeHVe N U3yYeHUe TeHEeTUUYECKMX PecypCcoB KY/NbTYPHbIX PacTEHWUR K
UX  QUKUX  poAuyend  ONs CO3[4aHMA  HOBbIX  COpPTOB U TMbGpUAOB
CeNIbCKOXO3AMCTBEHHbIX  KYyNbTyp.  M3yyeHue, CcOXpaHeHMe U  ynpaBieHue
reHeTUYECKUMU pecypcaMin CeNbCKOXO03SMCTBEHHbBIX U MPOMBICNOBbIX XUBOTHbIX
B LeNsX YNYyULLEeHAA CYLeCTBYHOLWMX U CO34aHNA HOBbIX MOPOA, NMMHWUIA N KPOCCOB, B
TOM 4uCNe C MPUMEHEHWEM COBPEMEHHbIX METOOB Hay4HbIX WCCNeL0oBaHWA,
nepefoBbIX NAER 1N NePCneKTUBHbIX TEXHOMOTWIA.

JemMoHcTpaymnn

MopTpeTtbl: H. WN. Basunos, N. B. MwnuypuH, . [l. KapneyeHko, M. T1.
JlyKbaHeHKo, b. J1. AcTtaypos, H. bopnoyr, . K. benses.

Tabnuubl N cxembl: «LLeHTPbl NPOUCXOXAEHUSA N MHOT006pa3ns KynbTYpPHbIX
pacTeHnn», «3aKOH FOMOSIOTNYECKUX PALOB B Hac/leACTBEHHOW WU3MEHUMBOCTU»,
«MeTogabl cenekymm», «OTAaNEHHAA rMopuansanma», «MyTtareHes».

NNa6opaTopHaa pa6oTa «/3yyeHne COpPTOB Ky/NbTYPHbIX PacTEHUIA U NOPOA
LOMALUHNX XNBOTHbBIX».

Na6opaTopHasn pa6oTa «/3yyeHne MeToA0B CENEKLNUN PACTEHUI.

MpakTuyeckas pab6oTa «[1pMBUBKA PacTEHNI».

9KcKkypcua «OCHOBHble MeTOAbl M AOCTUMXKEHUS Cenekuuu pacTeHuin wu
XXUBOTHbIX (Ha CeNleKUNOHHY0 CTaHuuio, NAeMeHHY0 (hepmy,
copToUCNbITaTeNIbHbIA  Y4aCTOK, B TeMIMYHOe XO34MCTBO, B abopaToputo
arpoyHMBEPCUTETA UM HAYUYHOIO LIeHTpa)».

Tema 16. BMOTEXHONOINA U CMHTETUYeCcKasa buonornsg

OO6beKTbl, WUCMNOMb3yeMble B OUOTEXHONIOTUKN, - KNETOYHblE U TKaHeBble
KYNbTYyphl, MUKPOOpPraHu3Mmbl, Nx XapaKTepucTuka. TpaanynoHHas
bvoTexHonorua:  xseborevyeHne, MNOMy4YeHWe  KUCMIOMONOYHLIX  MPOAYKTOB,
BUHOZenMe. MuKpobuonornyecknii cuHTes. OO6BLEKTbI  MUKPOOMOMOTMYECKUX
TexXHoMornin. MponssoAcTBo 6enka, aMMHOKMCIOT Y BUTAMUHOB.

Co3fiaHne TeXHONOrMn U UHCTPYMEHTOB Lie/IeHanpaB/ieHHOr0 M3MeHEeHUA U
KOHCTPYUPOBAHNA TeHOMOB C Le/ibi0 NONYYEHNA OPraHU3mMOB U UX KOMMOHEHTOB,
cofiep>kalnx He BCTpeyatoLLinecs B Npupoae 6MOCUHTETUYECKUE MYTH,



KnetouHas uHxeHepusi. MeTogbl KynbTypbl K/IETOK W TKaHeil pacTeHui u
XUBOTHbIX. KpunobaHku. Comartmyeckasd rumépuamsaums ©  coMaTuveckuii
ambpuoreHes. Kcnonb3oBaHwe ransiougoB B Cenekuum pacteHuid. [lonyyeHue
MOHOK/OHa/bHbIX aHTUTeN. VIcnofb30BaHWe MOHOKNOHANbHbIX U MONUKIOHAIbHbIX
aHTuUTen B MeauuuHe. VICKYCCTBEHHOE ONIOAOTBOpPEHME. PeKOHCTpyKumA
ANLEKNETOK N K/OHMPOBaHME XUBOTHbIX. MeToj TpaHcnnaHTaunn s4ep KAeTok.
TexHonorum 03[,0pOBNiEHNA, KyNbTWUBUPOBaHNS 7 MUKPOKNOHaNbLHOTo
PasMHO>KEHUS CebCKOXO03ANCTBEHHbIX KYNbTYp.

XPOMOCOMHAA W TeHHas WHXeHepusi. VICKYCCTBEHHbIA CUHTE3 reHa U
KOHCTpynpoBaHue peKoMOuHaHTHbIXx OHK. Co3fgaHne TpaHCreHHbIX OpraHu3moB.
JocTuXeHna 1 nepcrnekTuBbl  XPOMOCOMHOW UM TEHHOW  MH)XXEHEPUMN.
JKonornyeckne 1 aTU4eckKme NpobaemMbl TeHHON NHXEHepUn.

MeauumMHckne 6uoTexHonornu. rNocrtreHomHas yugposas meguumHa. MLP-
AnarHoctTuka. MeTaboNoOMHbIA  aHann3, TeHOLEHTPUYECKNIA aHanu3 npoTeoma
yenoBeKa [N1A OLEHKW COCTOSHWUSA ero 340poBbA. Kicnofnb3oBaHWMe CTBOOBLIX
Knetok. TapreTtHaa Tepanus paka. 33-OMOUHXKeHepusi ansa  paspaboTku
(PyHAAMEHTaNlbHbIX OCHOB MEAMLMHCKUX TEXHOMOTUIA, CO3[4aHMA KOMMIEKCHbIX
TKaHeil covyeTaHWEM TEXHO/IOrMi TPEXMEPHOro 6MONPUHTUHIA U cKapdonguHra
ANA pelleHns 3aga4d NepcoHaIn3npoBaHHON MeauLUHbI.

Co3fiaHMe BEKTOPHbIX BakKUMH C Le/bto obecnevyeHUss KOMOUHMPOBAHHOM
3aWwmTbl OT BO3b6yauTeneir OPBW, ycTaHOB/NEHME MOJMIEKY/IAPHbLIX MeXaHW3MOB
(yHKUMOHUpoBaHuA PHK-cofepkalinx BMPYCOB, BbI3blBalOLWMX 0COO0 OnacHble
3ab0neBaHNA YeioBeKa N XXUBOTHbIX.

JemoHcTpaunu

Tabnuubl N cxembl: «cnonb3oBaHNe MUKPOOPraHM3MOB B MPOMbILLIIEHHOM
Nnpon3BoAcTBe», «KneTouHaa NHXXeHepua», « eHHaa MHXeHepua».

Na6opaTopHas paboTa «MM3yyeHne 06bEKTOB BUOTEXHONOT U,

MpakTuyeckasa pabota «[lonyyeHne MOMOYHOKUCbIX NPOLYKTOB».

JKckypcusas  «bUOTeXHONMOrnA -  BaXHeKhwas npou3BOAMTENbHAsS cuna
COBpPEMEHHOCTU (Ha 6MOTEXHONOrNYECKOEe NPOU3BOACTBO).

11 KNACC

Tema 1. 3apoxpeHue ”N pa3BuUTUE 3IBONMOLMOHHbBIX MNpPeAcTaB/IeHUN B
6uonorunn

JBoNOUNOHHaA Teopua Y. [apsBuHa. [1pefnocbiikn  BO3HWKHOBEHUA
fapsuHuM3ma. XXKN3Hb N Hay4yHada feAaTenbHocTb Y. JapBuHa.

ABvxyLme cunbl 3sonouun Buaos no Y. JapsuHy (BbicOKas MHTEHCUBHOCTb
PasMHOXeHWsi  OpraHuM3mMoB, HacneACTBEHHAd  W3MeH4YMBOCTb, 6Gopbba 3a
CyLLeCTBOBaHMe, eCTECTBEHHbIA U UCKYCCTBEHHbI 0THOP).



OgopmneHve cuHTeTMYecKoin Teopun 3sontounm (CTI). HeiTpanbHas
Teopus  agonoumn. CoBpPeEMeHHas  3BOMOUMOHHAA  6uonorns.  3HadeHue
9BOJTIOLMOHHOWN TeOpUM B (DOPMUPOBAHUMN €CTECTBEHHO-HAYYHOW KapTUHbBI MUpa.

JemoHcTpaynu

MopTpeTtbl: Apuctotenb, K. JluHHein, XK. B. Jlamapk, 3. XK. CeHT-Unep, XK.
Kitosbe, Y. fapsuH, C. C. Yetsepukos, N. V. WmanbrayseH, x. XongeinH, 4. K.
benses.

Tabnuubl 1 cxembl: «Cuctema >xusoil npupodbl (no K. JIMHHeW)»,
«JlecTHMLA >XMBbIX cyuwects (no Jlamapky)», «MexaHusm (HOpMUPOBaHNS
NPUCNocobneHnin 'y pacTeHUin M XMUBOTHbIX (Mo Jlamapky)», «KapTa-cxema
MapwipyTa nyTewectemsa Y. [apsuHa», «Haxogkn Y. [apsuHa», «®opmbl 60pbObI
3a cyulectBoBaHme», «[llopogbl ronybein», «MHoOroobpasme KynbTypHbIX (OpM
KanycTbl», «[1opodbl JOMaLLHMX XUBOTHbIX», «CXema 06pa3oBaHusi HOBbIX BUAOB
(mo Y. [apsuHy)», «Cxema COOTHOLIEHMA [ABWXYLWUX CUN  3BOMIOLUN»,
«OCHOBHbIE MOJIOXEHUA CUHTETUYECKON TEOPUN 3BONHOLLUN.

Tema 2. MuUKpoaBonLUNA 1 eé pesynbTaThbl

Monynauma Kak aneMeHTapHas efuHuua 3sonoumn. CoBpeMeHHble MeTOoAbl
OLUEHKM TreHeTMYecKoro pasHoobpasnst M CTPYKTYypbl nonynayui. K3ameHeHue
reHooHAa nonynauum Kak 3/IeMeHTapHOe 3BO/OLMOHHOE fABneHue. 3akoH
reHeTM4eckoro pasHosecus k. Xapau, B. BaiHb6epra.

AnemMeHTapHble (akTopbl (ABMXYLIME Ccuabl) 3BoAKOUUN. MyTauNOHHbIN
npouecc. KombuHatMBHas M3MeHYMBOCTb. [peid reHoB -  cnyyaliHble
HeHanpaB/ieHHble  M3MEHeHWs 4acToT annener B nonynaumax.  dQdekT
OocHoBatens. JM@ekT OyTbINOYHOTO ropabiwka. CHUXKEHUE TeHeTMWYEeCKoro
pasHoo6pasusa: npuumHbl U cneacTeudA. lMposiBneHne apdekTa Apeida reHos B
ombWMX M Manblx  nonynaumax.  Mwurpayuun.  M3onauma nonynsauumi:
reorpaduyeckas (NpocTtpaHcTBeHHas), buonornyeckasa (penpoayKTuBHas).

EcTecTBeHHbIA 0OT6Op - HanpaeBnswWMA  (akTop 3sonounn. Popmbl
eCcTeCTBEHHOro otbopa:  ABMXYLWIWKA,  CTabUNM3MPYIOWMWNIA,  pa3pbiBatoLL i
(am3pynTmeHbIiA). Monosoit oT6op. BO3HWKHOBEHME W 3BOMOLMA COLMAIBHOMO
NMOBeAEHUSA XXNBOTHbIX.

MpucnocobeHHOCTb  OpraHM3MoOB  KakK  pe3ysiibTaT  MUKPO3BOJIOLMMN.
BO3HMKHOBEHME npucnocobneHnini 'y  opraHu3Mos. Apomopdo3sbl 7
navoagantaunun. Mpumepbl NPUCNOCO6MEHNIA Y OpraHUu3MoB: MOpPMOsIornyeckue,
(hn3nonornyeckue, BroxMMmnyeckue, noBefeHYecKue. OTHOCUTENBHOCTb
MpMcnocob6ieHHOCT OpraHM3mMOoB.

Bug, ero kputepum u CTpykKTypa. BupgoobpasoBaHuMe KakK pesynbTaT
MUKpO3Boaounn. Msonsauma - KAw4deBon (aktop BuagoobpasoBaHud. yTn u
crnocoosl BM/A006pa3oBaHus: annonaTpuyeckoe (reorpadgnyeckoe),



cMmnaTpuyeckoe (s3Konorunyeckoe), «MTHOBEHHOE» (nonunnongunsayuns,
rmépuaunsauns). AnMTenbHOCTb 3BOOLMOHHbLIX NPOLLECCOB.

MexaHn3mbl (HOPMUPOBaHUS BMOOTNYECKOro pa3Hoobpasus.

Ponb  3BOMOUMOHHOW  6uonormm B pa3paboTKe Hay4yHbIX MeTOZO0B
coXpaHeHus GuopasHoobpasna. MUKPO3BOMOLMA N KO3BOMOLMA NapasuToB U UX
X0351eB. MexaHn3Mbl (POPMUPOBAHUA YCTONUMBOCTU K aHTMOMOTUKAM U CrOCO6bI
60pbObI C HE.

JeMoHcTpaynu

MopTpeTsl: C. C. UeTBepukos, 3. Maip.

Tabnuubl M cxembl: «MyTaUuNMOHHAaA W3MEHUYMBOCTb», «[llonynsayMoHHas
CTPYKTypa Buia», «Cxema NposBieHns 3akoHa Xapan-BanHb6epra», «ABmxyLine
CUNbl 3BONKOUNKNY», «IKONOTMYeckKas MU30N5aUMa NONYNSAUNIA CEBAHCKON openm»,
«leorpagmueckasd  m3onauMsa  NUCTBEHHULUbI  CUOBUMPCKOA W NIUCTBEHHMLbI
naypckon», «MonynsiyMoHHbIE BOMHbI YACNEHHOCTU XULLHUKOB M XEPTB», «CXxeMa
NeACTBUS  eCTeCTBEHHOro oT6opa», «®dopmMbl 60pbObI 3@ CYLLECTBOBAHUE,
«MHaycTpnanbHblil MenaHn3M», «XXKuBble MCKonaemble», «MOKPOBUTENbCTBEHHASNA
OoKpacka YXUBOTHbIX», «[pepynpexpjatoLlas oKpacka YXUBOTHbIX>»,
«@Pusmonornyeckme agantaumm», «I1pucnocobNeHHOCTb OpraHnM3MoB ©n eé
OTHOCUTENbHOCTb», «KpuTepun Buga», «Buabl-aBoNHMKM», «CTPyKTypa Buaa B
npupoge», «Cnocobbl BMAoo6pa3oBaHMsA», «leorpaguyeckoe BmMAaooOpa3oBaHue
TPEX BWAOB NaHAblwen», «IOKONOrn4yeckoe BMA00OpasoBaHME BUAOB CUHUL,
«Monunnonabl pacTeHnin», «KanycTHO-peAeYHbIi rnopnay.

O6opypoBaHue: repbapum pacTeHUA, KONEKLMM HACEKOMbIX, Yyyena NTuy, 1
3Bepeil C npuMepaMy pasiMyHbIX MNPUCNOCOBNIEHNA, 4Yydyena NTUL W 3Bepen
pasHbiX BMWAOB, repbapun pacTeHUin  OGNU3KMX  BUAOB, 06pa3oBaBLUMXCSA
pa3NIMYHbLIMU Cnocobamu.

NabopaTopHaa pa6oTa «BbiiBNeHWE W3MEHYMBOCTU Yy 0COOGein OAHOro
BUAA».

NabopaTopHasa paboTa «MpucnocobneHuns OpraHn3mMoB n Nx
OTHOCMUTe/IbHadA Lies1ecoobpasHOCTb.

Na6bopaTopHas pa6ota «CpaBHeHWe BWAOB MO MOPKOSIOrMYECKOMY
KpUTEpuio».

Tema 3. Makpo3BonoLnNA 1N eé pe3ynbTaThl

MeToAbl  M3yYeHUs  MaKpo3BoAwOUUW.  [1aneoHTONOrnYeckne  MeTOoAbl
n3yvyeHusa aponoumn. epexofdHble QopMbl W QUIOreHeTUYecKne  padbl
OpraHn3mMos.

Buoreorpauyeckne Metofdbl M3yyeHus 3sontouun. CpaBHeHWe ¢nopbl U
(hayHbl MaTepuKoB W OCTPOBOB. buoreorpaduyeckne obnactn 3emnn. Buabl-
HAEMUKU N PEeNNKTbI.



Ambpronornyeckme 1N cpaBHUTENIbHO-MOP(ONOTMYECKME METOAbl U3Y4YeHUs
3BOMOUMU. [eHeTUYeckme MexaHu3Mbl 3BOMOLMU OHTOreHesa W MOABMNEHUA
3BOJIOUMOHHBLIX  HOBLUECTB.  [OMOJIOTMYHbIE W a@HaNIOTUYHbLIE  OpraHbl.
PyaumeHTapHble opraHbl 7 aTaBMU3Mbl. MonekynspHo-reHeTU4yeckKue,
6roxmmMmnyeckune M MaTeMaTuyeckme  MeTOoAbl N3yyeHUs  3BOJOLMMN.
foMonornyHble reHol. CoOBpeMeHHble MeTOAbl MOCTPOEHUS (UIOTEHETUYECKUX
[EPEBbLEB.

XPOMOCOMHbIE MyTaLMN 1 3BONOLUA TEHOMOB.

O6Lwwume 3aKkoHOMepHOCTU (npaBunia) 3sonouumn. MPUHLUN CMEHbI (PYHKLNNA.
HeobpatumocTb aBonwouun. ApantuBHaa paguauns. HepaBHOMepHOCTb TeMMOB
3BoNoUNN.

JemoHcTpaynu

MopTpeTbl: K. M. bap, A. O. KoBanesckuii, ®. Mtonnep, 3. leKKenb.

Tabnmubl 1 cxembl: «®UNOTEHETUYECKUI PAL Nnowwagmn», «ApXeonTepuKe»,
«3Bepo3ybble  ALlepbl», «Cterouetanst»,  «PuHMOPUTbI»,  «CeMeHHbIe
NanopoTHUKN», «buoreorpamnyeckme 30HbI 3emMnn», «[peind KOHTUHEHTOB»,
«PefnnkTbl», «HayanbHble CcTaguMm 3MOPMOHANLHOTO pPasBUTUA  MO3BOHOYHbIX
XWBOTHbIX», «[OMONOrNWYHbIE U aHaNOTNYHble oOpraHbl», «PYAUMEHTbI»,
«ATaBU3MbI», «XpPOMOCOMHble Habopbl 4YenoBeka W LWKMMNaH3e», «[lnaBHble
HanpaB/ieHNs 3BOMOUUN», «ObLMe 3aKOHOMEPHOCTU 3BONHOLNN.

O6opypoBaHue: KONMeKUuMU, repbapumn, MyNsHKM KMCKONAeMbIX OCTATKOB
OPraHM3MoB, MYNAXU FOMOJIOTUYHbIX, aHaNOrMYHbIX, PyAUMEHTapHbLIX OpraHoB U
aTaBM3MOB, KO/IEKLMU HACEKOMbIX.

Tema 4. NMponcxoxaeHne N pasBnuTne XnU3Hu Ha 3emne

HayuyHble runoTesbl MPOUCXOXAEHUS >KU3HWU Ha 3emse. AOMOreHes u
naHcrnepmus. JoHay4yHble NpeacTaBieHUs O 3apOXKAEHUN XU3HU (KpeaLMOHU3M).
'MnoTtesa NOCTOAHHOIO CaM03apOoXKAeHUA XU3HU N eé onpoBepXxeHne onbiTamu .
Pean, J1. CnannaHuaHu, J1. MNactepa. NMponcxoxaeHne XU3HU 1 acTpobuonorus.

OCHOBHble aTansl HeopraHM4yecKowu 3BOJOLMMN. MnaHeTapHas
(reonornyeckasn) asonoums.  Xumudeckasa 3BonOUMA. AOUOreHHbIA CUHTEe3
OpraHMYyeckuMx BeLWecTB M3 HeopraHuyeckux. OnblT C. Mwunnepa u . HOpw.
O6paszoBaHMe MNOMMMEPOB M3 MOHOMepoB. KoauepaTHasa runotesa A. W.
OnapuHa, runoTesa nepemMyHOro 6ynboHa ). XongenHa, reHeTuyeckas runoTesa
. Ménnepa. Pu6osmmbl (T. Yek) u runotesa «mupa PHK» Y. ['unbepra.
dopmumpoBaHMe MeM6bpaH U BOSHUKHOBEHWNE NMPOTOKNETKN.

WcTtopua 3emnnm n metodbl €& wu3y4yeHua. Vickonaemble opraHuyeckue
octaTku. [eoxpoHonorma u eé Metogbl. OTHOCUTENbHad W abconoTHaA
reoxpoHosiorua. "'eoXpoHonornyeckas LWKana: 30Hbl, 3pbl, NepuUoAabl, 3NOXMK.



HauyanbHble 3Tanbl OpraHWYeckoin a3sonwouuu. [losBneHMe W 3BONHOLUA
MepBbIX KNETOK. JBoNOUMA MeTabonm3ama. BO3HMKHOBEHME MepPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIE GUOMMEHKM KakK aHanor nepebiX Ha 3emsie COOOLLECTB.
CtpomatonuTbl. MpoKapuoTbl 1N 3yKapuoThbl.

MpouncxoxaeHne aykapuoTt (CMMbuoreHes). 3BOJIIOLMOHHOE MPOUCXOXAEHNE
BUMpYyCOB. [MpoOMCXOXAeHWe MHOTOKNEeTOYHbIX OpraHusMoB. BO3HUKHOBEHMKE
OCHOBHbIX Tpyrnn MHOFOKNETOYHbIX OpraHM3mMOoB.

OCHOBHble 3Tanbl 3BOMKOUMN BbICWINX pacTeHUin. OCHOBHble apoMOp(o3bl
pacTeHWin. Bbixop pacTeHMW Ha cywy. [losBNeHMe CNOpOBbIX pacTeHUn W
3aBoeBaHMe WUMKU cywn. CeMeHHble pacTeHus. [1poncxXoXkgeHne LBETKOBbIX
pacTeHuM.

OCHOBHbIe 3Tanbl 3BOMIOUUM >XXUBOTHOrO Mupa. OCHOBHblE apoMOp(o3bl
XXVBOTHbIX. BeHfAckas hayHa. KemOGpUINCKUIA B3pbIB - MOSIB/IEHNE COBPEMEHHbIX
TMNOB. MepBble XOPAOBbIe XXUBOTHbIE. XXN3Hb B BOAE. IBOMOLMSA NMO3BOHOUHbIX.
MpoucxoxpaeHne ampubuii n penTunnini. TPOUCXOXAEHUE MIEKONUTaKLWMX |
ntvy. MpuHUMn  KnoyeBoro apomoposa. OcBoeHMe 6ecno3BOHOYHLIMU U
MO3BOHOYHbBIMU XXMBOTHbLIMW CYLLW.

Pa3BuUTWE XWU3HW Ha 3emne MO 3pam W nepuodam: apxen, MPOTEPO30n,
Nnaseo3on, Me3030i, KailHo3oi. O6Was XxapakKTepucTuka Kaumarta U
reoniorMyeckux npoueccos. [llosiBneHWe M pacuBeT XapakKTEPHbIX OpPraHuM3MoB.
Yrneobpa3oBaHue: ero yc/ioBua U BMAHWE Ha ra3oBblii COCTaB aTMoOCchepbl.

MaccoBble BbIMUPAHUS - 3KOJIOFMYECKMe KpWU3MCbl Mpowsioro. MpuUnHbl 1
CNeACTBMA MacCOBbIX BbIMUPaHUil. COBpPeMEHHbIA 3KONOTMYEeCKUn KPU3UC, €ero
ocobeHHocTU. Mpobnema coxpaHeHns 6uopasHoobpasmsa Ha 3emre.

CoBpeMeHHas cuctema opraHmyeckoro mupa. MpuHUKMNBL Knaccupukaymm
opraHm3moB. OCHOBHble CMCTEMATMYECKME TPYNMbl OpraHn3Mos.

JemoHcTpaunu

MopTpetbl: ®. Pean, J1. CnannaHuaHu, J1. Mactep, N. . MeuHunkos, A. U.
OnapwvH, . XongenH, I'. Ménnep, C. Munnep, I'. KOpw.

Tabnuubl n cxembl: «Cxema onbita ®. Pean», «Cxema onbita J1. Mactepa no
N3YYEHN0 CcaMO3apoXXAeHna Xu3Hu», «Cxema onbita C. Munnepa, I'. KOpu»,
«JTanbl  HEOPraHMYecko  3BonwUMM»,  «[eOXpPOHOMOrMYeckas  LUKana,
«HayvanbHble aTanbl OpraHMYeckoin 3BONKOUNU», «CXxema 06pa30BaHUS 3yKapuoT
nyTém cumounoreHesa», «Cuctema XUBOW npupodbl», «CTpoeHue BUpyca»,
«ApomMop®o3bl  pacTeHU», «PUHNOPUTLI», «OLHOKNETOYHbIE BOAOPOCN,
«MHorokneTouHble Bogopocnu», «Mxu», «lManopoTHUKN», «I 0NOCEMEHHbIe
pacTeHuns», «OpraHbl LBETKOBbIX pacTeHUi», «Cxema pa3BUTUSA XMUBOTHOTO
mMupa», «ApoMopdo3bl XMBOTHbIX», «llpocTenwme», «KULWIEYHOMONOCTHbIE,
«Mnockue 4yepBu», «YneHncToHorme», «PblIObI», «3eMHOBO/HbIEY,



«[1pecMmblkarowmneca», «lrtuubl», «Mnekonutawowmne», «Pa3BUTNE XU3HU B
apXenckon ape», «Pa3BUTUE XN3HN B NPOTEPO30NCKON 3pe», «Pa3BuUTUE XKU3HU B
Naneo30MCKON 3pe», «Pa3BUTUE XU3HU B ME3030MCKOIN 3pe», «Pa3BUTUE XU3HU B
KalHO30MCKOM 3pe», «COBpPEMEHHas CUCTeMa OPraHNUYecKoro mmpa.

O6opyaoBaHue: repbapuyM pacTeHUn pas3NUYHbIX OTAENO0B, KOMNEKUMU
HaceKOMbIX, BMlaXKHble MpenapaTtbl XXMBOTHbIX, PAKOBMHbI MOJI/TIIOCKOB, KOMIEKLUN
UINOKOXWUX, CKENeTbl MO3BOHOYHbLIX >XMBOTHbLIX, 4y4yena nNTUL WU 3Bepen,
KOMNEKUMN OKaMeHeNoCTeil, MOMe3HbIX WCKOMaemMblX, MYJISHKU OpraHMyecKux
0CTaTKOB OpraHM3moB.

BupTyanbHas  nabopaTopHas pabota «MopgenuposaHne  ONbLITOB
Mwunnepa-tOpu no n3yyeHnto abMoOreHHOro CUHTe3a oOpraHNYecKnX CoegUHEHNn B
MepBUYHON aTMochepe».

NabopaTtopHasa pa6ota «l/I3yyeHMe W ONMUCaHWUe MUCKOMaeMblX OCTaTKOB
[APEBHUX OPraHn3MoB».

MpakTuyeckana pa6ota «l3yyeHne 0COOGEHHOCTEN CTPOEHUS pPacTeHUiA
pasHbIX OTAEN0B».

MpakTnyeckas paboTa «M3yyeHne 0COOGEHHOCTEN CTPOEHWUSI MO3BOHOYHbIX
YXUBOTHbIX».

Tema 5. NpoucxoxxpgeHne 4yenoBeKa - aHTPOMOreHes

Pasfensl 1 3agayun aHTpononornn. Metoabl aHTPOMO/OM UK.

CTaHOB/IEHNE MPEeACTaB/IEHNIA O NPOUCXOXAEHUN 4YenoBeKa. PenuruosHble
BO33peHns. COBpeMeHHble Hay4Hble TEOPUN.

CXO0ACTBO YesioBeKa C XXMBOTHbIMWU. CUCTEMATMUYECKOE MOJIOXEHME Ye/loBeKa.
CBugetenbcTBa  CXOACTBAa  YenoBeKa € XKUBOTHbIMMU: CpaBHUTENbHO-
MOpPoNornyeckue, ambpuonormyeckue, (h131010r0-6MOXNMUNYECKHNE,
nosegeHyeckme. OTNNUNA YenoBeKa OT XKMUBOTHbIX. [TPAMOX0XAEHME U KOMMNEKC
CBA3aHHbIX C HUM MpPU3HAKOB. Pa3BMTME TOIOBHOIO MO3ra W BTOPOW CUIHaNbHOM
CUCTEMBbI.

ABmxywme cunbl (pakTopbl) aHTponoreHesa: 6UONOrMYecKue, counanbHble.
COOTHOLLEHME BUONOrNYECKUX U CoLMabHbIX PAKTOPOB B aHTPOMOreHese.

OCHOBHble CTagMu aHTponoreHesa. PaHHME 4enoBeKoobpasHble 06€e3bSHbI
(MPOKOHCY/IbI) N paHHWE NOHIUAbI - 06LWKne NpeiKn 4enoBeKoobpasHbIX 06e3bsiH U
nofen. ABCTpanonuTeKN - ABYHOrMe npeakun nofgein. YenoBek yMenblil, nepsble
N3roTOBNEHNS OPYANIA Tpyda. YenoBek NPAMOXOASLWMIA U NEPBbIA BbIX0OA NMHOAEN
3a npegenbl  Adpukun. Yenosek rengensbeprcknii - obwmin - npenok
HeaHAEepPTanbCKOro YesioBeKa M YenoBeKa pasymMHoOro. UenoBek HeaHAepTanbCKUiA
KaK BWJ NtOAE XO0NoAHOro Knumata. YenoBeK pas3yMHbIA COBPEMEHHOrO TuMa,
NEHVUCOBCKMIN  YenioBeK, OCBOEHME KOHTUHEHTOB 3a npegenamv  Adpuku.
ManeoreHeTUKa v naneoreHoOMuKa.



3BO/MOUMA COBPEMEHHOrO 4efnioBeka. ECTeCTBEHHbIA OTO60P B NONYNAUMAX
yenoseka. MyTauMOHHbLIA Mpouecc M noamMmopusmM. MonynsaunoHHble BOJHbI,
Apend reHoB, Murpaumnsa n «3M@eKT ocHoBaTeNsa» B NONYNSAUUAX COBPEMEHHOrO
yesloBEKa.

Uenoseyveckne pacbl. loHATME O pace. bonbline pacbl: eBponeouaHas
(eBpasmiickas), aBCTpasio-HerpomaHas (a3kBatopunanbHas), MOHT0/10MHas
(a3natcko-amepukaHckas). Bpems M nyTu pacceneHns 4enoBeka MO MNaHeTe.
EOMHCTBO  yenoBeyeckmx  pac. HayyHas  HeCOCTOATENIbHOCTb  pacu3Ma.
MpucnocobneHHOCTb YeNioBEKa K pa3HbIM  YC/IOBUSIM  OKPY>Kalollein cpefbl.
BnusHune reorpaduyeckon cpedbl W Apenda reHoB Ha MOPKOOrUD  ”
(hM3M0N0TNI0 YeNOoBEKaA.

MexancumnanHapHble MeTOoAbl B (hM3nyeckomn (bnonornyeckomn)
aHTponofnoruu. JBO/IIOLMOHHaSA aHTpononoruns 7 naneoaHTponosaorua
YyesioBevecKUX nonynsuuii. buocoumnansHble KUcCnefoBaHUS NPUPOAbI YeNoBeKa.
ccnegoBaHMe KO3BOMKOLMM GUONOMMYECKOro 1 CoLnanbHOro B Ye/loBEKe.

JemMoHCcTpauumn

MopTtpetbl: Y. AapsuH, J1. Jluku, A. 4. PornHckuin, M. M. Mepacnmos.

Tabnuubl 1 cxembl: «MeToAbl aHTPOMNONOrUK», «I O/IOBHON MO3I Ye/l0BEKa»,
«YenoBekoobpasHble 06e3bsHbI», «CKeneT 4efioBeKa W CKefeT LWMMNaH3e»,
«PyANMEHTbI U aTaBuU3MbI», «[BUXKYLLME CUMNblI AHTPOMNOreHes3a», «3BOMOLMOHHOE
ApPeBO  4enoBeKa», «ABCTpanonuTek», «UenoBek yMmenblii», «Yenosek
NPAMOX0AALLNIA», «1eHNCOBCKUIA YenoBek» «HeaHaepTanblbl», «KPOMaHbOHLbI»,
«[peKn YenoBeka», «3ATanbl 3BOMIIOLNM YenoBeKa», «Pacbl YenoBeka.

O6opynoBaHMe: MYNsHKM  OKaMeHenocTenl, npeaMeToB  MaTepuanbHOM
KynbTypbl  MNpeakoB  4yenoBeka, penpoaykuumm  (gotorpagmmn)  KapTuH C
MUDONOTUYECKUMM U BUOBNENCKUMU  CHOXKETaMU  MPOUCXOXKAEHUA YeNoBEKa,
(hoTorpamm HaxofoK MCKOMaeMblX OCTaTKOB Ye/ioBeKa, CKefieT YenoBeka, Moaesb
yeperna YenoBeka W uYepena LWMMNaH3e, MOAe/lb KUCTU 4Ye/loBeKa W KUCTU
LWMMMaH3e, MOAeNM Topca NpeiKoB Ye/oBekKa.

Na6opaTtopHas pa6ota «l3yyeHne 0COBEHHOCTEN CTPOEHUS CKeneTa
4yenioBeKa, CBA3aHHbLIX C MPAMOXOXKAEHUEM».

MpakTuyeckan pa6boTa «/I3yyeHne 3KONOTMYECKMX afanTalunii YenoBeKa.

Tema 6. 3Konorma - Hayka O B3aMMOOTHOLUEHWAX OpPraHuU3mMoB W
HagopraHM3MeHHbIX CUCTEM C OKpYy>KatoLen cpefon

3apoxzaeHue n pa3BuTUe 3Konorunm B Tpyaax A. N'ymbonbarta, K. @. Pyrbe,
H. A. CesepuoBa, 3. lNekkenda, A. TeHcnn, B. H. CykauéBa. Pasgenbl 1 3agayu
akonornn. CeAsb 3KONOTUK C A4PYTMMU HAyKaMW.



MeToabl 3konorun. Tllonesble HabNOAEHUA. IDKCMEPUMEHTbI B 3KOJIOTUK:
NpupoAHble ¥ nabopatopHble. MogennposaHne B 3KONOTMU. MOHUTOPUHT
OKpYXKatoLlen cpeabl: NOKanbHbI, PerMoHanbHblA U rNo6anbHbIA.

3HaueHMe  3KONOTMYECKMX  3HAHWI  ANA  YenoBeka.  IKONOrmyeckoe
MUWPOBO33peHNE KaK OCHOBa CBSi3eil 4yefioBevecTBa C npupogoin. dopmuposaHue
3KONIOTNYECKOM KYNbTYpPbl 1 3KONOTMYECKON rPamMOTHOCTU HaCeneHus.

JemoHcTpaunu

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

Tabnuubl 1M cxembl: «Pa3gensl akonorun», «MeTofbl 3Konormm», «Cxema
MOHUTOPUHIa OKPYXatoLw el cpefbl».

NNabopaTopHasa paboTa «l3yyeHune MeTo/0B 3KONMOrM4eckKnx
nccnegoBaHnn.

Tema 7. OpraHusmbl u cpefa obutaHus

JKonornyeckne akTopbl M 3aKOHOMEPHOCTU UX AeilncTBua. Knaccuukauns
3KONOrn4YecKnx (PakTopoB: abuoTMYECKMe, BUOTUYECKNe, aHTpoMnoreHHble. Obwme
3aKOHOMEPHOCTU [eWCTBUSA 3KOMOrmyeckmx akrtopos. Mpasuno muHmmyma (K.
LLinpeHrensb, HO. JInbmux). TonepaHTHOCTb. OBPUOMOHTHbIE U CTEHOOMOHTHbIE
OopraHun3Mbl.

Abnotnyeckme aktopbl. CBET KakK 3KOMOrMYeckuin aktop. [eincrtsue
pasHbIX Y4YacTKOB COJIHEYHOrO CreKTpa Ha OpraHuM3Mbl. JKOMIOTMYECKUe Tpynnbl
pPacTeHNWN W >KMBOTHbIX MO OTHOLIEHUK K cBeTy. CurHanbHas posib CBeTa.
doTonepuoamnsm.

TemnepaTypa KaK 3KONOrM4eckuin aktop. [eincTsMe TemnepaTypbl Ha
opraHu3ambl. MMONKUIOTEPMHbLIE M TOMONOTEPMHbIE OpPraHU3Mbl. OBPUTEPMHbIE U
CTEHOTEPMHbIE OpraHun3Mbl.

BnaXHOCTb Kak 3KO/M0rmyeckuii akrtop. lMpucnocobneHns pacTeHUin K
noggep>xaHuo BofgHOro 6anaHca. Knaccuukaums pacTeHUin no OTHOLIEHUD K
BoZe. MNpuncnocobieHns XUBOTHbIX K U3MEHEHUIO BOAHOIO pexuma.

Cpegbl 0buTaHWA OpraHM3MoB: BOAHAas, Ha3eMHO-BO3[yLlHas, MO4YBEHHas,
rnybuHHas  noAnoyYBeHHas, BHYTpUOpraHusMeHHasa.  ®PU3NKO-XMMUYECKME
0COBGEHHOCTU cpef 06UTaHWA oOpraHusMoB. [1pucrnoco6neHns OpraHM3MoB K
YXN3HWU B pasHbIX cpefax.

Buonornyeckme putmbl. BHewWwHWe W BHYTPeHHMEe pUTMbl. CyYTOUHblE W
rognyHble pUTMbl. MpMCNOCO6/EHHOCTL OPraHM3MOB K Ce30HHbIM WU3MEeHEHWUSAM
YCNOBUI XXN3HMN.

XKn3HeHHble  (opmbl  OopraHM3MoB. [lOHATME O KWU3HEHHOW opMe.
Kn3HeHHble (hOPMbl pacTeHWIA: AepeBbs, KYCTapHUKN, KYCTapHUYKM, MHOTO/IETHME



TpaBbl, OAHOMETHME TpaBbl. XXMU3HEHHbIE (OPMbl XXMBOTHbIX: TUAPOOGUOHTHI,
reobMoHThl, a3p0BbUOHTLI. OCOBEHHOCTU CTPOEHUA U 06pasa XU3HMN.

Buotnyeckune (haKTOopbl. Buabl ONOTUNYECKMX B3aMMO/ENCTBUNA:
KOHKYpPeHUMA, XULLHNYECTBO, CUMOMO3 1 ero ¢opmbl. MNapasmtnam, Koonepauus,
MyTyann3m, KOMMeHcanu3am (KBapTUPaHTCTBO, HaxnebHMYecTBo). HeTpouyeckune
B3aMmogencTens  (tonuyeckme,  opuyeckmne,  ¢abpuueckne).  3HayeHue
OMOTUYECKUX B3aMMOLENCTBUIA [ANA  CYLLeCTBOBAHWA OpraHusMoB B cpefe
o6utaHuA. NMPUHUUN KOHKYPEHTHOIO UCK/OYEHNS.

JemoHcTpaynu

Tabnuubl U CXembl: «3KOMOTMYeCcKne MakTopbl», «CBETOBOW CMEKTP»,
«DKOMIOTNYecKne rpynrbl XXUBOTHbLIX MO OTHOLUEHUIO K CBETY», «TennoKpPOBHbIe
XXUBOTHbIE», «XONOAHOKPOBHbIE >XUBOTHbIE», «PU3NMONOTNYECKME afanTauunm
XUBOTHbIX», «Cpeflbl 00UTaHWS OpPraHU3MoB», «BWONOrNMYECKUE PUTMbI»,
«KWN3HEHHble  (DOPMbl  pacTeHuii»,  «XKU3HEHHble  (DOPMbl  YKMBOTHbIX»,
«3JKOCUCTEMA LINPOKONIMCTBEHHOIO Nleca», «AKOCUMCTeMA XBOMHOI0O necax», «Llenu
MUTaHNA», «XULHNYECTBO», «llapasnTtnam», «KOHKypeHuus», «Cumoémnos»,
«KOMMeHcanmsm».

O6opypnoBaHue: repbapuy pacTEHUN W XKUBOTHbIX, MPUCMNOCOBNEHHbLIX K
BAMAHUIO Pas/INYHbIX 3KOMOTUYECKUX (HaKTOpoB, repbapum CBETO/MOOUBBIX,
TEHeNOOUBLIX U TEHEBLIHOC/IMBbLIX pacTeHWi, CBETONOOMBbIE, TEHeNOO6MBbIE U
TEHEeBbIHOC/INBbIE KOMHATHbIE pacTeHus, repbapum v KONnekuuu TennontoomussblX,
3MMOCTOMKNX, MOPO30YCTONUYMBLIX PaCTEHWUI, dy4vena NTUL, U 3Bepen, repbapumn
pacTeHU, OTHOCAWLMXCA K rurpourtam, Kcepodutam, Me3ouTam, KOMHaTHbIE
pacTeHUA AaHHbIX TPYNM, KOMNEKUUN XUBOTHbLIX, 06MUTAOLWMNX B Pa3HbIX cpeaax,
repbapum ”  KONNEKUMW pPacTeEHUn M XKMBOTHbIX, 06nagaloWmx yepramu
MPUCNOCOBNEHHOCTU K CE30HHbIM W3MEHEHUAM YCNOBUWA XXWU3HWU, repbapum u
KONNEeKUMN PacTEHU W XXUBOTHbLIX Pas/INYHbIX XWU3HEHHbIX (JOPM, KOMNNEKLUM
YXMBOTHbIX, YHaCTBYIOLLIMX B Pa3NIMYHbIX BMOTUYECKMX B3aUMOAENCTBUAX.

Na6opaTopHass pab6oTa «BbIsiBNeHMe NPUCNOCOBNEHNIA OpPraHU3MoB K
BUSAHUIO CBETa».

Na6GopaTtopHas paboTa «BbisiBNneHMe nNpuCnocobieHnii opraHn3MoB K
B/IUAHNIO TeMMepaTypbi».

Na6bopaTopHass pa6oTta «AHAaTOMWUYECKME OCOOEHHOCTU pacTeHUn K3
pasHbIX MECT 0OUTaHUSA».

Tema 8. IKonorms BMaoB 1 nNonynauni

JKonorunyeckue XapakKTepucTuKn nonynsaunm. Monynayus Kak
6uonornyeckas cuctema. Posib HEOAHOPOAHOCTU cpefbl, (U3NYECKNX 6apbePOB U
ocobeHHOCTen 6uonornm BuAOB B (DOPMUPOBAHUM NMPOCTPAHCTBEHHOW CTPYKTYpbI
nonynaunini. OCHOBHble MNoOKasaTenu Mnonynsynn: YUCNEHHOCTb, MIOTHOCTb,



BO3pacTHas W nonoBas CTPYKTypa, pPOXAaemoCTb, MPUPOCT, TemMn PocCTa,
CMepTHOCTb, MUrpauns.

JKonornyeckas CTpyktypa nonynaumn. OuUeHKa YMCNEHHOCTM MONynsuuu.
OvHamuka nonynaymm wn eé perynaumns. buotuyeckmii noteHuman nonynsunmn.
MogennposaHve AUHaAMUKKN nonynauum. Kpueblie pocta YNCNEHHOCTU NONYyNALUn.
KpvBble BbDKMBaHUA. Perynsyms UYUCNEHHOCTW MONynAauunin: ponb  (hakTopos,
3aBUCALLMX W HE 3aBUCALLMX OT NIOTHOCTU. DKOMNOTMYeCcKue ctpatermm suaos (r- v
K-ctpaterun).

MoHATME 06 3KO/MOrMyeckon Huwe suga. MectoobutaHne. MHOromepHas
MOLenb 3Kosornyeckom Huwm k.M. XatuymHcoHa. Pa3mepbl 3KOM0TMYeCcKoWn
HUWK. oTeHUManbHaa 1 peann3oBaHHas HULLN.

Bug kak cuctema nonynauuii. Apeanbl BMAOB. Buabl M MX XU3HEHHble
cTpaTermm. SKoMormMyeckne 3KBNUBasEHTHI.

3aKOHOMEpPHOCTM MNOBEAEHMA W MUTPauuili >XMUBOTHbLIX. Buonormyeckue
NHBa3NN Yy>XepoHbIX BUAOB.

demoHcTpaunm

MopTtpet: OX. N. XaT4YNHCOH.

Tabnuubl K CXeMbl: «3JKONOrMYECKME XapaKTepUCTUKU  NONynsyumn»,
«lpocTpaHCTBEHHasa  CTPyKTypa nonynauumm»,  «Bo3pacTHble  nupamuzbl
nonynaunm», «CKOPOCTb  3acefleHMs  MOBEpPXHOCTM  3eMAM  pas/InYHbIMU
opraHusMamun», «Mogefib 3KON0rn4yeckom Huwm k. N. XaTynHcoHa.

O6opyaoBaHue: repbapun pacTeHUA, KONNEKLUMN XKUBOTHBbIX.

JlabopaTopHas pa6ota  «[lpucnocobneHnss  CeMAH  pacTeHui K
pacceneHuno».

Tema 9. IKonorna coobwecTs. AKONOTMYeCKNEe CUCTEMDI.

Coobuiectea opraHu3moB. buoueHo3 un ero cTpyktypa. CBasu mexgy
opraHu3amamu B 6MoLeHO3e.

JkocucTeMa Kak OTKpbiTaa cuctema (A. K. TeHcnm). DYHKUMOHANIbHbIE
6N0KN OpraHnU3mMoB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbl, pefyLEeHTbI.
Tpomyeckne ypoBHWU. Tpoduyeckme uenu un ceTu. A6MOTMYECKMEe 6/I0KK
akocucteMm. Nousbl 1 Kbl B 3Kocuctemax. KpyroBopoT BeLEeCTB U MOTOK 3HEPTUM
B 9KOCUCTEME.

OCHOBHble ~ MoOKasaTeIn  3KOCUCTEMBI. buomacca u  npoayKuus.
JKonornyeckne nmpamnibl Ynucesn, GOMacchbl U IHepPrun.

AnHamuka akocucTeMm. KaTacTpoguyeckne nepecTporku. DnykTyaumu.
HanpaBneHHble 3aKOHOMEPHbIE CMeHbl COO6LEeCTB - CcyKueccun. epBUYHbIE U
BTOPUYHbIE CYKLECCUM W UX NPUYUHLI. AHTPOMOreHHble BO34ENCTBUA Ha
cykueccun. KnnmakcHoe coobuiectso. bruopasHoobpasve u NosHOTa KpyrosopoTa
BELLLeCTB - OCHOBA YCTOMYMBOCTM COOOLLECTB.



MpupoAHbIE 3KOCUCTEMbI. DKOCUCTEMbI 03Ep U peK. IKOCUCTEMbl MOpei W
OKeaHOB. JKOCUCTeMbl TYHAP, NeCOB, CTENel, NyCcThiHb.

AHTpONOreHHble 3KOCUCTeMbl. ArpoakocucTema. ArpoueHos. Pasnnuns
MeXAy aHTPOMOreHHbIMU N NPUPOLHBIMU 3KOCUCTEMAMMU.

Yp6oakocuctembl. OCHOBHble KOMMOHEHTbI Yyp6oakocucTem. [opogckas
hnopa u dayHa. CuHaHTponu3aunss TropoAcKou (ayHbl. buonormnuyeckoe w
X03AACTBEHHOE 3HaYeHNe arpoaKoCUCTeM N YPOOIKOCUCTEM.

3aKOHOMEPHOCTM (hOPMMPOBAHUA OCHOBHbLIX B3aMMOLENCTBUIA OpraHM3MoB B
akocmuctemax. Ponb KackagHoro sgppekTa v BUAOB-34MPUKATOPOB (KNHOYEBbIX
BUAOB) B (DYHKLMOHMPOBAHUM 3KOCUCTEM. [MepeHOC 3HEPrUM U BeELLEeCTB MeXAay
CMEXHbIMU 3KOCUCTEMAMU. Y CTOMUYMBOCTb OpraHu3MoB, NONynaunii U 3KOCUCTEM
B YC/IOBMAX €CTECTBEHHbLIX N aHTPOMOreHHbIX BO3AENCTBUA.

MexaHu3mbl BO3/eicTBUA 3arpssHeHunin pasHblX TWNOB Ha
cyb6opraHu3aMeHHOM, OpraHM3MeHHOM, NONYNALMOHHOM N 3KOCUCTEMHOM YPOBHSAX,
OCHOBbl ~ 3KO/MOrMYECKOro  HOPMMUPOBAHUS  aHTPOMOreHHOro  BO3AENCTBUS.
MeTo40N0rNA MOHUTOPUHIA eCTECTBEHHbIX N @aHTPOMOrEeHHbIX 3KOCUCTEM.

JemMoHCcTpauumn
MopTtpeT: A. K. TeHcnn.
Tabnuybl n CXeMbl: «CTpyKTypa buvoueHo3a», «3JKocmucrtema

LUNPOKONIMCTBEHHOTO Nleca», «3KOCUCTEMA XBOMHOro neca», «PyHKUMOHaNbHbIE
rpynnbl OpraHn3MoB B 3KocucTeme», «KpyroBopoT BELIECTB B 3KOCUCTEME®,
«Uenu nutaHusa (nactbuiiHas, AeTPUTHasA)», «IKONOrnveckas nupammnaa Ymcen»,
«3JKonornyeckas nupammaa Gromacchbl», «OKONOrn4yeckas numpammaa 3HEpPrumn»,
«ObpasoBaHue 6onoTta», «lepBuyHasa cykueccus», «BoccTaHOBNEHME fleca nocre
noxkapa», «9KocucTema 03epa», «ArpoueHos», «KpyrosopoT BeLleCcTB W MOTOK
3HEPruu B arpoueHose», «lpumepbl Yypo03KOCUCTEMD.

O6opyaoBaHue: repbapumn pacTeHU, KONEKLMM HACEKOMbIX, Yy4yena NTuL 1
3Bepei, repbapmn KynbTYPHbIX U AUKOPACTYLMX pacTeHU, akBapuym Kak MOjesb
3KOCUCTEMBbI.

MpakTuyeckasa paboTa «/3yyeHune n onucaHne ypbosKoCUCTEMbI».

Na6opaTtopHas pa6oTa «M3yyeHne pasHOOOpa3ns MENKUX MOUBEHHbIX
Y/IEHUCTOHOTUX B Pa3HbIX 3KOCUCTEMAX».

JKCKypcusi «DKCKypcua B TUMMUHBLIA 6uoreoueHos (B aybpaBy, 6epesHsk,
eNbHUK, Ha CYXOA0MNbHbIA UNXN NONMEHHbLIN Nyr, 03epo, 60/10TO)».

JKcKypcusa «3IKCKypcus B arposkocucTemy (Ha nosfie wauM B TeMNYHOeE
X03ANCTBO)».

Tema 10. buocepa - rnobanbHasa sKocuctema

Buocthepa - obulennaHeTapHas o060n04Ka 3emnn, rae CyLWECTBYET WK
cyliecTBoBana XusHb. Pa3BuTune npeacraBneHnin o 6uocgepe B Tpygax 3. 3tocca.



YueHue B. V. BepHaackoro o 6uoctepe. O6nactu buocgepbl 1 eé coctas. XKuBoe
BELLECTBO 6Mochepbl 1 ero yHKUMN.

3aKOHOMEpPHOCTK cylecTBOBaHUA 6uochepbl. OcobeHHOCTM Buochepbl Kak
rnobasnbHOM 3KocucTeMbl. [MHaMMUyeckoe paBHoBecue B buoctepe. KpyroBopoTbl
BELLEeCTB M 6MOreoXMMmnYeckne LMKbl (yrnepoga, asora). PUTMUYHOCTL ABEHNI
B Grocgepe.

30HanbHOCTb 6uocgepbl. TMoHATME O 6uome. OCHOBHblE OWOMbI CYLUW:
TYHApPa, XBOWHbIE fleca, CMeLlaHHble N LUMPOKONCTBEHHbIE fleca, CTEMW, CaBaHHbI,
MyCTbIHW, TPOMMYECKUNE Nleca, BbICOKOropbsa. Knumart, pacTUTeNIbHbIN U XXUBOTHbIN
MUP 6GMOMOB CYLLIW.

CTpyKTypa n (OyHKUUS XXUBbIX CUCTEM, OLEHKA MX PECYPCHOr0 NoTeHUMana un
BrocdepHbIX YHKLUNNA.

JemoHcTpaynn

MopTtpeTbl: B. V. BepHaackuii, 3. 3tocc.

Tabnuubl 1 cxembl: «leocdepbl 3emnn», «KpyrosopoT asoTta B MPUpPOLE»,
«KpyroesopoT yrnepoga B npupoge», «KpyroBopoT Kucnopoga B MNpupoges,
«KpyrosopoT Bogbl B npupoge», «OCHOBHble OGMOMbI Cyln», «Knumatunyeckue
nosca 3emnu», «TyHapa», «Tanra», «CmewaHHbIn nec», «LLIMPOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «lMyCTbIHA», «TPONNUYECKNA Nec».

O6opynaoBaHue: repbapumn pacTeHUn pas3HbiX GUOMOB, KONNEKL MU XUBOTHBbIX.

Tema 11. HenoBek 1 oKpyXaklLiaa cpefa

JKosiornyeckne Kpusmucbl U WX NpUYMHBLL.  Bo3geictene 4enoBeka Ha
ovocepy. 3arpsAsHeHMe BO3dyLWHON cpedbl. OxpaHa Bo3gyxa. 3arpsA3HeHue
BOAHON cpefbl. OxpaHa BOAHbIX pecypcoB. PaspyweHue nousbl. OXxpaHa
MOYBEHHbIX pecypcoB. Vi3ameHeHMe Knumara.

AHTPOMOreHHoe BO3AENCTBUE HA PaCTUTENIbHbIA N XXMBOTHLIN MUp. OXpaHa
pPacTUTENbHOrO0 W XXUBOTHOrO Mupa. OCHOBHbIE MPUHLUUMNLI OXPaHbl MPUPOALI.
KpacHble KHurn. Ocobo oxpaHsemble npupofHble Tepputopun (OOMT).
BoTaHnyeckune cagbl 1 300/10rMYECKNE MapKU.

OCHOBHble MPUHLUMUMNBLI YCTOMYMBOIO pPasBUTUA 4esloBeyecTBa M NPUPOALI.
PaLuoHanbHoe NMPUpPoOAONOIb30BaHNE M COXpaHeHWe  BUONOrMYeckKoro
pasHoo6bpasma 3eman. OO6OWMe 3aKOHOMEPHOCTM TN06anbHbIX 3KOMOTMYECKNX
Kpn3ncoB. OCO6EHHOCTM COBPEMEHHOIO KpM3nca v ero BepoATHbIE NOCeACTBUS.

Pa3BuTMe MeETOAOB MOHUTOPUHIA pPasBUTUA  OMACHbIX  TEXHOreHHbIX
npoueccoB. CUCTeMHble WCCNefoBaHWA Mepexofja K pecypcocbeperatouien u
KOHKYPEHT 0CNoCOOHOI aHepreTuke. buonornyeckoe pasHoobpasme n 6uopecypcsl.
HaunoHanbHble MH(OPMAaUWOHHbIE CcUCTeMbl, o0b6ecneyuBarwme [OCTYN K
MHpopMauMM N0 COCTOSHMIO OTAeNbHbIX BUAOB U  3KOCUCTEM. OCHOBBI



TEMATNYECKOE NMNAHNPOBAHWE
10 KJTACC

Ne n/n

o R W N R

10

n

12
13
14
15
16
17

HanmeHoBaHMe pa3fesioB N TeM
nporpaMmmel

bnonorma Kak Hayka

YKuBble cUCTEMbI U UX U3y4YeHue
Buonorus Knetku

XnMuMyeckas opraHusaums KneTku
CTpoeHue 1 PYHKUNN KNeTKU

O6MeH BeLLEeCcTB M NpeBpalleHne aHeprun B
KneTke

HacnefcteeHHas nHhopmaumsa un
peannsauna eé B KNeTke

YKU3HEHHBIA LUKN KNeTKK
CTpoeHue 1 hyHKLMN OpraHN3MOB
PasMHOX€eHMWe 1 pa3BUTUE OpraHN3MOB

leHeTMKa - HayKa O HacneACTBEHHOCTU 1
3MEeHUYMBOCTN OPraHM3MOB

3aKOHOMEpPHOCTM HacneACTBEHHOCTM
3aKOHOMEPHOCTU U3MEHYMBOCTM

["eHeTMKa Yenoseka

Cenekuunsa opraHmsMoB

BrvoTexHonornsa n cuHTeTUYecKas 6uonoruns

Pe3epBHOE BpeMS

OBUWEE KOMMYECTBO YACOB MO NMPOIrPAMME

KonnyecTtBo 4yacoB

Bcero

~ & b W o

102

KOHTpONbHbIE
paboThbl

MpakTnyeckune
paboThbl

0.5
15

15

0.5

13

OJ/IeKTPOHHbIE

(undposble)
obpasoBaTtesibHble

pecypcbl



11 K/J1ACC

Ne n/n

j1

10
n
12

OBLWEE KOJIMYECTBO YACOB 110 NMPOrPAMME

HanmeHoBaHMe pas3fesioB U TeM
nporpamMmmel

3apoX/eHune 1 pa3BUTME IBOMKOLMOHHbIX
npeacTaBneHuii B 6ronorum

MWKpO3BONHOUUA 1 eé pesynbTarhl
Makpo3Bonoums 1 eé pesysbTarhl

MponcxoxaeHne 1 pasBuThe XU3HU Ha
3emne

MponcxoxaeHune YenoBeka - aHTPOMOreHes
JKONMOrMsi — Hayka 0 B3aMMOOTHOLLIEHUNAX

OpraHn3MOoB ¥ HaAOPraHN3MEHHbIX CUCTEM

C OKpy)XaroLei cpegoi

OpraHuambl 1 cpefia 06UTaHNA

JKonorus BMao0B 1 Nonynsayuii

JKOM0ormsa coobLecTs. DKONOrnYecKme
CUCTEMbI

Buocdepa - rnobanbHas akocmcTema
UenioBeK 1 OKpyKatoLLas cpefa
Pe3epBHoe Bpem4

KonuyectBo 4acoB

Bcero

14

10

102

KOHTpO/NIbHbIE
paboThbl

MpakTnyeckune
paboThbl

15

0.5

15
0.5

0.5

7.5

ONeKTPOHHbIE

(undposble)
obpasoBaTtesibHble

pecypcbl



MOYPOYHOE MNNAHNPOBAHWNE

10 KJTACC
KonnuyecTtBo JaTta n3yyeHus 3NEeKTPOHHbIE
yacoB
Ne n/n Tema ypoka Lndposbie
MpakTnyeckne Mo hakTny obpasoBaTefnbHble
Bcero
paboThbl nnaHy pecypchbl
Bnonorus Kak KOMMAeKcHas Hayka 1 Kak
1 05.09 https://infourok.ru/
4yacTb COBPEMEHHOro obLecTsa
YXunBble CcUCTEMbI U UX CBOMCTBA 1 06.09 JA9.09% https://infourok.ru/
YpoBHeBasA opraHun3auma XuBbiX CUCTEM 1 08.09 1 https://infourok.ru/
McTopursa OTKPBITUA N N3YUYEHUSA KNTETKMU.
P P Y 1 12.09 \3.0.0<b https://infourok.ru/
Kneto4yHasa Teopusa
MeTofbl MONEKYNAPHON W KIETOYHOWA
o6uonorun. MNpakTnyeckasa pabora
«M3yyeHne MeTOo0B KNeTOYHOW 6ruonorum )
1 05 13.09 https://infourok.ru/
(Xpomatorpagus, anekTpogopes,
A depeHLanbHoe LeHTpUDYrupoBaHue,
MupP)»
XVUMUYECKUIA COCTaB KNETKK 1 15.09 https://infourok.ru/
MuHepanbHble BeLecTBa KNeTKn, ux .
1 19.09 "y https://infourok.ru/
6uonorunyeckas ponb
OpraHnyeckue BelLecTBa K/eTKU — BGenku. >
NabopaTopHas pabota «O6Hapy>KeHne J 2V.0S )
1 0.5 20.09 https://infourok.ru/
6eNKOB C NOMOLLbH KaYeCTBEHHbIX
peakLmniny»
CaoiicTBa, Knaccuhukaumsa n GyHKLnmn )
Pukay (PyHKY 1 22.09 https://infourpk.ru/

6enkoB 1
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20

21
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OpraHunyeckue BeLecTBa KNeTkn —
yrneBsofbl

OpraHunyeckune BelecTBa K/IETKU — IMNUAbI
HyknenHoBsble kucnotel. AHK 1 PHK.
NabopartopHas paboTta «MccnefosaHuve
HYKNENHOBBIX KUCMOT, BblAENEHHbIX 13
KNeTOK pas/InyHbIX OpPraHu3moB»
CTpoeHune n pyHkuun ATP. Apyrue
HyKneosnatTpudgocgatol (HTP)
CekBeHunpoBaHue AHK. MeToabl FeHOMUKM,
TPAHCKPUNTOMMUKU, MPOTEOMUKM

MeTofbl CTPYKTYpHOI 6ruonorunu

Twunbl KNeTok. MNpokapnoTnyeckasa Knetka
CTpoeHune 3yKapuoTUYECKOW KNeTKK.
MpakTnyeckas paboTa «M3yyeHune cBONCTB
KNeTOYHOW MeMObpaHbl»

MOBEPXHOCTHbIN annapart KeTKu
OpHoMeMbpaHHble OpraHoubl KIeTKu.
MpakTuyeckasa pabota «3yyeHune
LOBVKEHUSA LMTOMNMa3Mbl B PaCTUTE/NbHbIX
KneTKax»

lMonyaBTOHOMHbIE OpPraHoubl KNeTKu:
MUTOXOHAPUK, nnacTugbl. JlabopaTtopHas
paboTa «lccnegoBaHme nnasmonunsa u
[ennasMmonmnsa B pacTUTE/IbHbIX KNeTKax»
Hemem6paHHble opraHonbl KNeTku
CTpoeHune n pyHKLMY aapa

CpaBHUTENbHAs XapaKTepucTnKa KNeToK
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26
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29

30

31

32

33
34
35

aykapunoT. JlabopatopHas paboTa
«3yyeHne CTPOEHNA KNeTOK pasnyHbIX
OpraHu3moB»

AccuMUNALMA 1 gUCCUMUNALUA — [Be
CTOPOHbI MeTabonnsma. Tunbl 06MeHa
BeLLeCTB.

depmMeHTaTUBHbBIN XapaKTep peakuui
KNeTOYHOro metabonmama. JlabopatopHas
paboTa «/3yyeHne pepmMeHTaTMBHOIO
pacluensieHns nepokcmaa BoLopoaa B
PacTUTENIbHbLIX U XXMBOTHbIX KNeTKax»
Benkun-akTmMBaTOPbI U GENKN-UHTNOUTOPDI
ABTOTPO(HbIN TUM 06MeHa BeLLecTB
®doTOCUHTES

XemocuHTes. JlabopatopHasa paboTa
«CpaBHeHVe npoLeccoB hoToCMHTE3A U
XeMOCUHTe3a»

AHas3po6HbIe opraHu3Mbl. Buabl 6poXxxeHus.

NabopaTopHas paboTta «CpaBHeHuWe
NpoLLeccoB BPOXKEHUA U AbIXaHNA»

A3p0o6HbIe opraHu3mMbl. JTansbl
3HepreTn4eckKoro obmeHa

JHeprus Mem6paHHOro rpagueHTa

NpoToHOB. CnHTe3 AT®: paboTa NPOTOHHOWA

AT®-cnHTAa3bI

Peakuun maTtpuyHoro cuHTesa

TpaHCKpUNuns — MaTpuyHblii cnHtes PHK

TpaHcnauma n eé atansl
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50

KognpoBaHvue aMMHOKNCNOT. Ponb pubocom
B OMOCKMHTE3E benka

OpraHu3auna reHoma y npokapmoT u
ayKapuot

MoneKynsipHble MexaHW3Mbl 3KCMPEcCcUm
reHoB Yy 3yKapumoT

Brpycbl — BHEKNETOUYHbIE (HOPMbI XKMU3HU 1
06/1MraTHble NapasnThbl. MpakTuyeckas
pa6oTa «Co3faHne Mofenn Bupyca»

BupycHble 3a60neBaHNS YeN0BeKa,
YXUBOTHbIX, pacTeHU

HaHoTexHonorum B 6uMoniornuv n MeguumnHe
YKVN3HEHHbIW LUUKN KNeTKK

MaTtpuuHblit cnHTes AHK

Xpomocomsl. JlabopaTopHas paboTa
«13y4eHne XpomMoCOM Ha roToBbIX
MUKponpenapaTax»

[leneHne KneTkn — MUTO3

Tunbl KNeToK. KapnoknHes n LMTOKMHES.
NabopatopHasa paboTta «HabnoaeHne
MUTO3a B K/eTKax KOHYMKa KopeLuKa nyka
(Ha roToBbIX MUKpoOMpenaparax)»
Perynsaymsa XnU3HeHHOro LuKna KneTok
OpraHu3m Kak efuHoe uesnoe

TKaHW pacTeHwii. JTabopaTtopHasa pa6oTa
«3yyeHune TKaHen pacTeHnii»

TKaHW XXUBOTHbLIX N YeN0BeKa.
Nab6opaTtopHas paboTa «M3yyeHne TKaHelk

0.5

0.5

0.5

0.5

0.5

0112

0512

0612

0812

12712

13712
1512
1912

2012

22112

2612

2712
2912

09.01

10.01

og.Ar.

OX.O0OH.

V06.01

0}.0l

v 3. Oa.

0
J H3.CJL

Y 1W1.0H

J1b. oXx

J X0.VJL

XNn.oH

W-02z

https://infourok.ru/

https://infourok.ru/

https://infourok.ru/

https://infourok.ru/

https://infourok.ru/

https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

https://infourok.ru/

https://infourok.ru/

https://infourok.ru/

https://infourok.ru/
https://infourok.ru/

https://infourok.ru/

https://infourok.ru/


https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

51

52
53
54

55

56

57

58

59

60
61
62
63

64

65
66
67

68

XNBOTHbIX»

OpraHbl. Cuctembl opraHoBs. J/labopaTopHas
paboTa «/3yyeHne opraHoB LBETKOBOIO
pacTeHuns»

Onopa Tena opraHM3sMoB
[BuXeHne opraHn3MoB
MuTaHne opraHM3smMos

MnTaHNe NO3BOHOUYHbIX XXUBOTHbIX.
MuuieBapmTeNbHas cucTema YenoBeka

[blxaHne opraHM3mMos

[blXaHne NO3BOHOUYHbIX XXUBOTHbIX U
yenoBeka

TpaHCnopT BeLecTB y OPraHM3MoB

KpoBeHoCHas cucteMa No3BOHOYHbIX
XWBOTHbIX U Ye/i0BEKa

BbigesnieHve y opraHnu3mos

3awmray opraHm3moB

NMMyHHas cuctema yenoBeka
Pa3fgpaXMMocCTb 1 perynauns y opraHu3mos

C'ymopanbHas perynsayns u a3HA0KpUHHas
CUCTEMA XXUBOTHbIX W YenoBeka

dopMbl pa3MHOXEHWA OpraHn3MoB
[MonoBoe pasmMHOXeHue
Meiio3

ameToreHes. ObpasoBaHue u pasBuUTHe
NnonoBbIX KneTok. J/labopaTopHas paboTa
«/3yyeHune CTPoeHNA MONOBLIX KNETOK Ha
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78

roTOBbIX MUKpOMpenapaTax»
NHamBnayanbHoe pa3BuTHe OpraHn3mMoB —
OHTOreHes

3aknagka opraHoB u TKaHew 13
3apOoAblLLEBbIX MMCTKOB

PocT 1 pa3suTre XUBOTHbLIX. JlabopaTopHas
paboTta «BbisBneHne npu3HakoB CXOLCTBA
3apofblLLeil NO3BOHOYHbIX XXUBOTHbBIX»

Pa3MHOXeHWe 1 pa3BuUTUE pacTeHuii.
NabopatopHasa paboTa «CTpoeHMe OpraHoB
Pa3MHOXEHUS BbICLLINX PACTEHWIA»

WcTopumsa cTaHOBNEHMSA U pa3BUTUS TEHETUKN
KaK HayKu

OCHOBHbIE MOHATUA U CUMBOJIbI TEHETUKMN.
Na6opatopHasa paboTa «[po3ogumna Kak
00BEKT reHeTUYEeCKNX NccnefoBaHnii»

3aKOHOMEpPHOCTW Hac/ief0BaHNA NPU3HAKOB.
MoHOrnépunaHoe cKpeLinBaHue.
MpakTnyeckas pabota "M3yyeHue
pe3ynbTaToB MOHOTMO6PUAHOTO
CKpelimBaHua y aposodunbl”
LiuTonornyeckme oCHOBbI MOHOTUBPMAHOTO
CKpeLimBaHuns

AHanusnpytouiee ckpewmsaHune. HenosnHoe
LOMUHMpPOBaHMe

OvrnbpuaHoe ckpewimsaHue. MNpakTnyeckas
paboTta «M3yyeHne pesynbTaToB
OUTNOPUAHOTO CKpeLwBaHus y Ap030Qusibi»
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LLMTONOrMyeckne oCHOBbI AUTN6PUAHOTO

CKpeLLnBaHus

CuenneHHoe HacnefoBaHNe NPU3HAKOB

XpoMocoMHas Teopus HacneACcTBEHHOCTU

CeHeTMKa nona
eHOTUN KaK LleNocTHas cuctema

FeHeTUYeCKui KOHTPO/J1b Pa3BnNTUA
paCTean7|, XNBOTHbLIX N YenoBeKa

M3meHunBOCTb NMpU3HaKoBs. Bugbl
N3MEHYMBOCTHU

MoganhmnKaymoHHas N3MeHYMBOCTb

BapunauunoHHbI pag n BapuaLMoHHas
KpuBas. JTabopatopHas paboTa
«/ccnepoBaHne 3aKOHOMEPHOCTEN
MOAN(PUKALNOHHON N3MEHYNBOCTMN.
MocTpoeHne BapnaLNoOHHOIo psaja u
BapuaLMOHHON KpWBOI»
FeHOTMNMYEeCKas N3MEHUYMBOCTb.
Kom6uHaTMBHasA M3MEHUYMBOCTb
MyTalMoHHas U3MEHYMBOCTD.
MpakTuyeckas pabota «MyTauum y
Ap030(nnbl (Ha roTOBbIX
MUKponpenaparax)»

3aKOHOMEPHOCTM MYTaLMOHHOTO Npouecca.

ONnUreHeTnKa N aNUreHOMmKa

eHeTMKa 4Yenoseka. MpakTuyeckas pa6oTta
«COCTaBNeHMe 1 aHann3 poA0C/NOBHOM»

MeToabl MEAULIMHCKON FeHEeTUKM

R R R e
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3HayeHne MeAULMHCKOW TeHeTUKN B
NPeaoTBPaLLEHUN U NEYEHUN TEHETUYECKUX
3a60/1eBaHN YyenoBeka

OCHOBHbIE MOHATUA CENEKLNN.
JNabopaTopHas pa6oTa «V3yyeHne copToB
KYNbTYPHbIX PaCTEHUA 1 NOPOA AOMALLHMNX
XUBOTHbIX»

MeToAbl CENeKLNOHHOW paboThl.
NabopatopHaa paboTa «M3yyeHre MeToL0B
Cenekuum pacTeHuii»

L ocTuXeHunsa cenekymm pacteHnn v
XUBOTHbIX. [pakTuyeckas paboTa
«[pnBMBKaA pacTeHnii»

CoxpaHeHue, n3yyeHne U UCNOIb30BaHME
reHeTUYECKNX pecypcoB

BrnoTexHoM0rnMsa Kak Hayka un oTpacsb
npounsBoAcTBa. MNpakTnyeckas pabota
«M3yyeHne 06beKTOB BMOTEXHOIOTUMNY
OCHOBHble HanpaBfeHNs CUHTETUYECKONA
6unonorum

XPOMOCOMHAs M reHHas UHXeHepus
MeguUunHCKEe GUOTEXHONOTUN

Pe3epBHbIli YpoK. MoBTOpeHMe, 06006LLeHME,
cucTeMaTusauns 3HaHuin

OBLLEE KOJIMYECTBO YACOB IO
NMPOrPAMME
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10

1

12

11 KNACC

Tema ypoka

JBonounoHHas Teopusa Y. JapsuHa
ABuXyLime cunbl 3B0NKOLUN BUAOB MO
Y. JapeuHy

Bopbba 3a cyuecTBoBaHue,
€CTeCTBEHHbI N UCKYCCTBEHHbIV 0TH0P

dopMMpoBaHME CUHTETUYECKOWN TEOpuM
3BOMTOLUN

ATanbl 3BOMOLMOHHOIO NpoLecca:
MUKPO3BOMIOLMA Y MaKpPO3BOOLNA
Monynauus — aneMeHTapHas eguHuLa
3BOMTOLUN

3aKOH reHeTM4yeckoro pasHosecus [x.
Xapaw, B. BaiiHbepra. JlabopaTopHas
paboTa «BbisiBneHMe N3MEHUYMBOCTHU Y
0cobei ogHOro Buga»

AnemeHTapHble (PaKToOpPbl 3BONOL MM
dheKT ocHoBaTeNna. dhdeKT
OYTbIZIOYHOTO rop/ibILLIKa

Murpaunn. M3onauum nonynauuii:
reorpauyeckas, 6uonorunyeckas
EcTecTBeHHbIli 0T6Op —
HanpaBAAOLWMNIA (haKTop IBOMOLUN
MonoBsoii oT6op

KonuyecTtBO
yacoB

Bcero

MpakTuyeckne
pa6oThl

0.5

JaTta n3yveHusa

Mo nnaHy
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22

Mprcrnoco61eHHOCTbL OPraHM3MOB Kak
pesyfibTaT MUKPO3BOOLUN.
Nab6opatopHas paboTa «M3yyeHune
apoMoph030B 1 nnoagantayuii y
pacTeHU Y XXMUBOTHbIX»

MprMepbl NPUCNOCO6NEHNI Y
OpraHmM3moB: MOP(OIOrnUYeckue,
(husnonormnyeckme, bMOXMMnNYecKue,
nosefeH4veckue. SlabopatopHaa paboTa
«[MpucnocobneHns opraHN3MoB 1 nx
OTHOCUTENbHasA Lienecoobpas3HoOCTb»

Bua, ero kKputepuu n CTPyKTypa.
NabopatopHas paboTta «CpaBHeHMKe
BUZOB N0 MOP(O/IOrNYECKOMY
KpUTEPUIO»

CTpyKTypa Buga

Bupoobpa3oBaHue Kak pesynbrar
MWUKPO3BOMOL MY

CBA3b MMKpPO3BONHOLMN U
3ANMAEMUONOTN

Makpossosnouunsa.
[ManeoHTONOrMYeckne MeTozbl
N3yYeHns 3BONHOLUN
Buoreorpaguyeckme MeTogbl N3yYeHUs
3BOJIHOLMM

AmO6pronornyeckne N cpaBHUTENIbHO-
MOP®{O/IOrnYecKre MeTobl U3yyeHns
3BO/TOLMUN
MonekynspHO-reHeTuYeckue,
OMOXMMUNYECKME N MATEMATUYECKMNE
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35

MEeTO/bl N3yUYeHNs 3BOMOL MM
O6Line 3aKOHOMEPHOCT 3BOHOLLUN

ApanTueHaa paguaums.
HepaBHOMEPHOCTb TEMMOB 3BOJIOL MUY

HayuHble rmnoTesbl NPOMCXOXAEHUS
XXWN3HU Ha 3emne

[loHayuHble NpesCTaBNEHUSN O
3apPOXAEHNMN XN3HU

OCHOBHbI€ 3Tarnbl HEOPraHNYeCKOl
3BOMOL MM

fmnoressbl 3apPOXKAEHNA XN3HN

VcTopus 3emnn 1 MeToAbl e€ n3yyveHums.

Na6opaTopHas paboTta «3yyeHne un
onucaHne NCKOMaeMblX OCTAaTKOB
ApPEeBHUX OpraHu3mMoB»

HayanbHble 3Tanbl OpraHM4Yeckol
3BONHOL MU

JBoNOLMA 3yKapuoT

OCHOBHbIE 3Tanbl 3BONOLUN
pacTuTenbHOro mupa. Mpaktnyeckas
paboTa «l3yyeHne ocoBeHHOCTEN
CTPOEHMA PacTEHUI pa3HbIX OTAEN0B»
OCHOBHbIe 3Tarnbl 3BONOLUN
YXMBOTHOIO Mumpa

OBONOLUNA XXNBOTHbIX. NMpakTuyeckas
paboTa «M3yyeHne 0co6eHHOCTEN
CTPOEHUA NO3BOHOYHBIX XXUBOTHbIX»
Pa3BuTune XXN3HW Ha 3em/ie Mo apam u
neprojgam
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MaccoBble BbIMUpPaHNA —
9KONOTNYeCcKMe KPpU3nNCbl NPoLLIoro

COBpEMEHHbIN 3KOOrMYeCKniA Kpusunc,
ero 0cob6eHHoCTH

CoBpeMeHHas CUCTeMa OPraHMYecKoro
MpoLUNIoro

OCHOBHble cucTeMaTUYeCKMe rpynnbl
OpraHuM3MoB

AHTPOMONOrns — HaykKa 0 Ye/ioBeKe

Pa3BuTune npeacTaBfieHNin o
NPOUCXOXAEHUN YeNoBeKa

MecTo 4enoBeka B cucTeme
opraHuyeckoro mupa. SlabopatopHas
pabota «/3yyeHne ocobeHHOCTEN
CTPOEHUA CKeneTa YyenoBeka, CBSA3aHHbIX
C NPAMOXOXAEHNEM»

ABVKYyLLMe cuibl aHTpONoreHesa
COOTHOLWEHME BUONOTNYECKUX U
coumanbHbIX (haKToOpoB B
aHTponoreHese

OCHOBHbIe CTaMM aHTpPOMNoreHesa
ManeoreHeTnka 1 NaneoreHoOMuKa
JBONOUMNA COBPEMEHHOIO YesloBeKa
UenoBeyeckue pacbl. NpakTnyeckas
paboTa «M3yyeHne 3KONOrMYecKmnx
agantayuii YyenoBeka»

MexXancumnauHapHble MeTo/bl
aHTPOMosIornm

3apoXaeHune 1 pasBUTME IKOMOTUK
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MeToabl akonorun. SflabopatopHas
paboTa «M3yyeHne MeToL0B
3KOMIOMMYECKNX UCCNeA0BaHNN»

3HaueHMe 3KONOTMYEeCKMX 3HaHWI ans
yenoBeka

JKonornyeckme YakTopsbl

AbunoTtnyeckue dakropbl. CBeT Kak

3Konormnyeckuii thaktop. JlabopaTtopHas

paboTa «BbisBneHne npucnoco6eHuni
OpraHM3MoB K BIMSHUIO CBETa»

AbnoTunyeckune gaktopbl. TemnepaTypa

KaK 3KOMOrM4YecKunii haktop.
JTabopartopHasa paboTta «BbigsneHne
npucnocobneHnii opraHM3mMoB K
BAIVAHUIO TeMMNepaTypbI»
AbroTnyeckme akTopbl. BnaxxHocTb
KakK 3KOM0Orn4yeckmnii dakrop.
NabopaTopHas paboTa
«AHaTOMMYECKNE 0CO6EHHOCTH
pacTeHUn 13 pasHbIX MeCT 06UTaHUSA»

Cpegbl 06buTaHns opraHn3MoB
Buonornyeckne puTmbl
YKV3HeHHble (hOpMbl OpraHn3MoB
BroTnyeckue thakTopbl

3HayeHne 6MOTUYECKUX
B3aMMOAENCTBUI ANA CYyL,eCTBOBaHMSA
OpraHn3moB B cpeje 06MTaHus

JKONornyeckmne xapakTepucTuku
nonynaymm
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OCHOBHble MoKasaTenu Nonynsaunu:
YMCNEHHOCTb, N/IOTHOCTb, BO3pPacTHas ©
nonosas CTpyKTypa

OCHOBHble MoKasaTesn Nonynsaunm:
POX/aeMOCTb, MPMUPOCT, TEMM POCTa,
CMEPTHOCTb, MUTpaL K

3Konornyeckasa CTPyKTypa nonynaumu
AnHamunka nonynauum v eé perynayns

KpuBble pocTa YANC/IEHHOCTU
nonynauuun. Kpusble BbIXXMBaHUA

JKonormyeckas Huwa Buaa.
NabopartopHas paboTa
«[pncnoco6neHns ceMsaH pacTeHui K
pacceneHuno»

Bupg Kak cuctema nonynsayuii

3aKOHOMEPHOCTM NMOBEAEHMNA U
MUTpaLnii XXMBOTHbIX

CoobLecTBO OpraHn3mMoB — 6UOLEHO3
JKocucTeMa Kak OTKpbITad cuctema

KpyroBopoT BeLecTB 1 NOTOK 3HEPruu
B 3KOCMCTEME

OCHOBHble NOKa3aTenn 3KOCUCTEMbI
JKonor nyeckne nupammabl
N3meHeHMs CO06LLECTB — CYKLECCUM

MpupoaHbIe 3KOCUCTEMbI. DKOCUCTEMBI
03ep 1 peK. IKOCUCTeMbl MOpPei 1
OKeaHoB

MpupoLHbIE 3KOCUCTEMBI. DKOCUCTEMDI
TYHZAP, N1eCOB, CTeNen, NycTblHb
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AHTPONOreHHble 3KOCUCTEMBI
Ypboakocuctembl. MpakTnyeckas
paboTa «l13yyeHne n onmucaHue
yp603KOCMCTEMbI»

3aKOHOMepHOCTU (POPMUPOBAHNUA
OCHOBHbIX B3aUMOAENCTBUIA
OpraHM3mMoB B 9KOCMCTEMAX
MexaHn3Mbl BO31€ACTBUS 3arpsi3HEHWUIA
pa3HbIX TUMOB Ha Cy60praHN3MeHHOM,
OpraHn3MeHHOM, NONYASALUOHHOM U
9KOCUCTEMHOM YPOBHAX

Bnoctepa — obuiennaHeTapHas
ob6onouka 3emnu

YyeHue B. V. BepHagckoro o 6uociepe
3aKOHOMEepPHOCTU CYLLeCTBOBAHMUSA
6uocepsl

KpyrosopoThbl BeLecTB U
6MOreoXMMmYeCKne LnKbl
3oHanbHOCTL 6nochepbl. OCHOBHbIE
6MOMbI CyLIK

YcToiumMBOCTL 6uochepbl
JKONOrnyeckne Kpusncbl n nx
NPUYMNHBI

Bo3gelicTBue yenoBeka Ha 6uochepy
AHTpOMoreHHoe BO3a4elCTBNE Ha
pacTUTENbHbIA WU XXMBOTHbIA MUP
OxpaHa npupogsl

OCHOBHbIE NPUHLWMNbI YCTONYNBOTO
pasBUTUA YenoBeYecTBa U NPUPOLbI
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PaLunoHanbHOe NpupoLonob30BaHme u
coxXpaHeHue 61M010rMyYeckoro
pa3sHoobpa3sua 3eMnmn

O606LeHne No TeMe «MUKPO3BONOL NS
N eé pesynbTaTbl»

O606uweHne No Teme «Makpo3BoOLMUA
N eé pesynbTatbl»

O606uweHne No Teme «MponcxoxaeHne
N pasBuTME XU3HWN Ha 3emnie»
O606LeHne No Teme «poncxoxaeHune
4enoBeKa - aHTponoreHes»
O606ueHNe NO TeMe «DKONOTUA -
HayKa 0 B3aMOOTHOLLEHUAX
OpraHM3moB»

O606uweHne no Teme «OpraHnU3mbl 1
cpepa obuTaHua»

0606lLeHNe N0 TeMe «DKOMOrUs BUA0B
¥ nonynaymii»

O606LeHne no Teme «buocepa -
rnob6asnbHas aKocucTema»

OBLW,EE KOTMYECTBO YACOB MO
MPOrPAMME
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