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NMOSACHUTEJIBHAS 3AIINCKA

Mporpamma no yyebHomy npeamety “Buonorna” (mnanee - 6uonorusa) Ha
YPOBHe cpefHero o6ulero obpasoBaHus pa3paboTaHa Ha ocHoBe defepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpaszoBaHun B Poccuitckoin defepanmmns,
®roC COO, KoHuenuuu npenogasaHuns ydebHoro npeametra «buonorus» wu
OCHOBHbIX NONOXeHWI thefepanbHOM paboyeil Nporpammbl BOCUTaHWS.

YuyebHbI npeameT «buonorusa» yrny6néHHoro ypoBHs u3ydeHus (10-11
Knaccbl) SIBNSETCS O4HUM U3 KOMMOHEHTOB NPeAMeTHON 0651acTh «ECTeCTBEHHO-
Hay4Hble npeameTbi». CornacHo nonoxernusam ®rOC COO npogunbHble yyebHble
npeaMeTbl, M3y4yaemble Ha YriybnéHHOM YpOBHE, SBAKOTCA  CMOCOOOM
anggepeHumaumn  obyvyeHNs Ha YpOBHe CpefHEero obuiero o06pasoBaHUs U
npu3BaHbl 06ecneYnTb MPEEeMCTBEHHOCTb MEeXAY OCHOBHbIM OOLIMM, CpefHUM
06LWMM, cpeaHNUM NpodecCcroHa/IbHbIM 1 BbICLUMM 06pa3oBaHMeM. B To e Bpems
KaKObIA M3 3TUX Y4ebHbIX MpeaMeToB [O/MKEH OblTb OPMEHTUPOBAH Ha
NMPUOPUTETHOE peLLeHne obpa3oBaTe/ibHbIX, BOCMUTATE/IbHbIX W Pa3BUBAOLLMX
3afja4y, CBA3aHHbLIX C MpoopreHTaUMEN 0ByYaloWMXCA U CTUMYNUPOBAHWEM
MHTepeca K KOHKPETHOW 061acTU Hay4yHOro 3HaHWs, CBA3aHHOro ¢ 6uonoruei,
MeANLIMHO, 3KONOrNeid, NCUXONOrneit, COPTOM WM BOEHHBLIM [E/I0M.

[Mporpamma no y4ye6HoMy npeamety "buonorna” aaét npeacTaBnieHne 0 Lenu
N 3aa4ax M3yyeHns ydyebHoro npeameTa «buonorus» Ha yrny6néHHOM YpOBHE,
ornpefensieT o06s3aTefibHOe (MHBapUaHTHOE) MpPeAMETHOe COAepXKaHue, €ro
CTPYKTYpMpOBaHMe Mo pasfenaM UM Temam, pacnpefesieHme Mo  Kraccawm,
PEKOMeHAYeT MOC/eAoBaTe/IbHOCTb M3YYeHUsi Y4eOHOro martepuana € YYETOM
MEXMNPEeAMETHbIX W BHYTPUMNPEAMETHbIX CBA3€i, NOrMKM y4yebHOro mnpouecca,
BO3paCTHbIX 0CO6eHHOCTEN 0byyatrowmxcst. B nporpamme no 61Monorum peasn3oBaH
MPUHLMM NPEEMCTBEHHOCTU C U3yYeHNeM G1OIOrMM Ha YPOBHE OCHOBHOIO 00LLEro
obpasoBaHuMs, Gnarofaps uYeMy MNPOCMATPMBAETCA  HampasB/eHHOCTb  Ha
nocnegyroulee passutve  OMONOTMYECKUX  3HAHWIA, OPUEHTMPOBAHHBLIX Ha
(hopMUpoBaHMe  eCTECTBEHHO-HAY4YHOr0  MWUPOBO33PEHUS,  3KOMOrMYEcKoro
MbILLINIEHWS, NPeACTaB/IEHNIA O 340POBOM 06pa3se XXN3HU, Ha BOCNUTaHue 6epexxHoro
OTHOLLEHWSA K OKpY)KatoLLel NpupogHoK cpeae. B nporpamme rno 61onornmn takxe
nokKasaHbl BO3MOXHOCTM Yy4yebGHOro npegmera «buonorus» B peanvsayuu
TpeboBaHuin ®rOC COO K nnaHMpyembiM NIMYHOCTHBLIM, METanpeaMeTHbIM U
npeAMEeTHbIM pe3y/ibTatam 06y4eHNs 1 B (HOPMUPOBAHNM OCHOBHbIX BUAOB Y4e6HO-
Nno3HaBaTeNbHOW  [eATeNlbHOCTU  00Yy4aloLMXC MO0  OCBOEHWUIO  COAEepXKaHWA
6ronornyeckoro 0bpasosaHna Ha YpoBHe CpefHero ooLero obpasoBaHus.

YuebHbIi npeaMeT «buonorus» Ha YpoBHe cpefHero o6Liero ob6pasoBaHus
3aBepLuaeT 61onormyeckoe 06pas3oBaHune B LLKOJIE Y OPUEHTUPOBAH Ha pacLuMpeHne
W yrnybneHue 3HaHUA 06yyatoLLMXCA 0 XXMBOIN NPUPOAE, OCHOBAX MONEKYNSAPHOW U



KNETOYHOW Gmonornm, aM6pronornm 1 6Uonornm pasBuUTUSA, FeHETUKN, CENeKLUHn,
BMOTEXHOIOrMM, 3BOJTOLIMOHHOIO YYEHUS 1 3KOJIOTUN.

N3yueHne y4yebHOro npeameta «buonorus» Ha Yrnyo6/ieHHOM YPOBHE
OpPVEHTUPOBAHO Ha MOATOTOBKY O00Y4atOWMXCA K MOCNefYHoLeMy MofyYeHnto
buonornyeckoro  06pasoBaHMs B By3aX M OpraHMsauusx  CpefHero
npoeccnoHaIbHOro 0bpasoBaHns. OCHOBY ero COofep>KaHus COCTaB/AeT cucTema
OVOMOrNYECKUX  3HAHWUW, TMOMYYEHHbLIX MPU  M3ydeHUU  OByyarowmUmmncs
COOTBETCTBYIOLLMX CUCTEMATUYECKUX pa3fenoB OMOM0rMm Ha YpOBHE OCHOBHOIO
obulero obpasosaHus, B 10-11 knaccax 3TV 3HaHUA NONyYalOT pasBuUTHe. Tak,
pacluMpeHbl U yrny6seHbl GMONOTMYECKME 3HAHUS O PACTEHUAX, >KUBOTHbIX,
rpmbax, 0GakTepusx, OpraHu3Me 4enoBeka, O0OLMX 3aKOHOMEPHOCTHAX XXW3HMU,
L0MNOMHUTENbHO BK/IKOUYEHbI 610/I0r MYeckune CBeLeHNs NPUKNaLHOro 1 NoMCKOBOro
XapakTepa, KOTOpble MOXHO MCMO/b30BaTb KaK OPUEHTUPbI 415 MOC/eAyHoLLero
Bbl6opa npodeccun. Bo3mMOXKHa TakKe WHTerpauusi 6monornyeckmx 3HaHUn c
COOTBETCTBYIOLMMIN 3HAHUAMMK, MOMYYEHHbIMU O00y4YaloWUMNCA MPU N3YYeHUN
(hU3MKK, XUMUK, reorpadun 1 maTeMaTUKMN.

CTpyKkTypa nporpammbl Mo Yy4yebGHOMY npeameTy “Buonorusa™ oTpaxaer
CUCTEMHO-YPOBHEBLIA W 3BOMOLMOHHBLIA  MOAXOAbI K U3Y4YeHMIo Buonoruu.
CornacHo MM, U3y4aroTcsl CBONCTBA M 3aKOHOMEPHOCTU, XapaKTepHble A4/ KUBbIX
CUCTEM Pa3HOro YPOBHA OpraHu3aLmu, 3BONHOLUM OpraHMYeckoro Mupa Ha 3emse,
COXpaHeHWs B100rMYecKoro pa3Hoobpasns nnaHetbl. Tak, B 10 Knacce nsyyaroTcs
OCHOBbl MO/MEKYNAPHOM W KNETOYHOW 6umonorum, amoépuonorum n 6uonorum
Pa3BUTUSA, TEHETUKN N Cenekuun, BUOTEXHOMOMMM U CUHTETMYECKON 6uonoruu,
aKTya/IM3NPYIOTCA 3HaHMS 00yyaroLmxcd no 60TaHMKe, 300/10MMK, aHaTOMuUM,
(m3nonornn yenoseka. B 11 knacce u3y4yaroTca 3BOMOLMOHHOE YYeHMe, OCHOBbI
3KO0JI0TMM 1 y4eHue o bruocdepe.

Y4yebHbI  npeaMeT  «buonormsi»  npusBaH  06ecrneynMTb  OCBOEHME
06yyaroLmMMmcs 61oNorMYecKMX TeOpUin U 3aKOHOB, UAel, NMPUHLUMOB U NpaBul,
nexatmx B OCHOBE COBPEMEHHOWN eCTECTBEHHO-HaYYHOW KapTUHbI M1Pa, 3HaHWIA 0
CTPOEHWUM, MHOroobpasvm U OCOBEHHOCTAX K/EeTKW, OpraHusma, nonynsaumu,
O1OLIeH03a, 3KOCUCTEMbI, O BbIJAOLLMXCA HAYyYHbIX AOCTVXKEHWUAX, COBPEMEHHbIX
MccnefoBaHnsaX B 61MoOIornm, NPUKIaLHbIX acrnekTax 61uonornyeckmx 3HaHun. Jns
Pa3BUTUA W MOLAEPXaHUA MHTepeca 00y4aroLMXca K Ouonorum Hapsgy co
3HaYNTE/IbHbIM 00BLEMOM TEOPETMYECKOr0o MaTepuana B COAepXXaHUn nporpamMmmbl
no 6monorum nNpegycMoTPeHo 3HAKOMCTBO C UCTOPUEN CTaHOB/IEHWUA U Pa3BUTUS
TOI UM MHOI 06/1aCTY BMONOrK, BKNaA0M OTEYECTBEHHbIX U 3aPYOEXHbBIX YUYEHbIX
B peLleHne BaXKHENLLMX 6100 MYECKUX N 3KONOrMYEeCKUX NPobem.

Llenb n3yuyeHns yuyebHoro npegmera «buonorvs» Ha yrny61eHHOM YpOBHe —
OBNnafieHme  obyyvaloWMMUCA  3HAHUAMU O  CTPYKTYPHO-(YHKLMOHaNbHOM



OpraHm3aumM  >KMBbIX CUCTEM Pa3HOr0 paHra W MNpuobpeTeHne  YMeHWUM
MCNOMb30BaTb 3TW 3HaHWS B (DOPMMPOBAHUM MHTepeca K OnpefenéHHON 061acTu
NPOMEeCCUOHANIbHON AeATeNlbHOCTW, CBSI3aHHOW C 6Guonoruverd, Wan K BbIGOPY
y4ebHOro 3aBefjeHns 415 NPOLO/IXKeHMs 61MON0rMyecKoro 06pasoBaHus.

[locTvKeHWe Uenn  u3ydeHMst y4debHOro npegmera «buonorus»  Ha
yrny61EHHOM ypOBHe 06eCreynBaeTCs peLleHneM crefyroLmx 3aaay:

OCBOEHME 00YYatoLLMMNCA CUCTEMbI BMOTOTMYECKUX 3HAHMIA: 06 OCHOBHbIX
OMONOrNYECKMX TEOPUsX, KOHLEeNUMSAX, rmnoTesax, 3aKoHax, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBNAIOLLMX COBPEMEHHYIO eCTECTBEHHO-HaYYHY0 KapTUHY MUpa; O
CTPOEHUN, MHOroo6pasnm u 0COBEHHOCTSAX OMONOrMYECKNX cucTem (KNeTka,
opraHusMm, nonynaums, Bug, bruoreoLeHos, mocdepa); 0 BbILAKLLMXCA OTKPbITUAX
N COBPEMEHHbIX UCCNef0BaHNAX B BUOMOTUN;

O3HaKOM/IeHVe 00y4aroLWmMXcs C MeTofamMu MO3HaHWS XKMBOM MPUPOAbI:
NccnefoBaTe/lb,CKUMN — MeTodamy  BMONOrndecknx Hayk  (MOMEKYNSpPHOW U
K/IETOYHOI Bronornm, amepronorum n 61uonorum passnTus, reHETUKN U CenekLun,
OVMOTEXHOMOTUM U CUHTETUYECKOW OMOoNorun, naneoHTONOrnn, 3KOMOTUK);
METOAaMM CaMOCTOSATENIbHOr0 MNPOBefeHNs OMONOrMYeCcKUX UCCNefoBaHWA B
nabopatopum ©n B npupoge (HabnwogeHue, U3MepPeHMe,  3KCMEPUMEHT,
MOAENnpoBaHue);

oBnafieHme  00y4yarLMMUCH  YMEHUSMU:  CaMOCTOATENIbHO  HaxOAWTb,
aHaM3MpoBaTb M MCMONb30BaTb OMOMONMYECKYH MH(OPMaLMIO; NOMb30BAThbCA
OMONOrMYECKON TePMUHONOIME U CUMBO/MIMKON; YCTaHaBNMBaTb CBSI3b MEXAY
pasBuTMEM 6uonormm ”  CouManbHO-3KOHOMUYECKUMU U 3KONOTUYECKMMMU
npobsemMamMn YenoBeyecTBa; OLEHMBATb MOCNEACTBUA CBOEW [AeATe/IbHOCTM MO
OTHOLLEHUIO K OKpyXXatoLleld NpupoLHOW cpede, COOGCTBEHHOMY 3[0POBbI U
3[0pOBbI0  OKpY)XKatoWwmnx nrofdeir; 060CHOBbIBaTb M co6M0AaTh  Mepbl
NPOMUNAKTUKN MH(EKLMOHHBIX 3ab0/1eBaHWiA, NpaBuia MoBeAeHUs B NPUPOAe U
obecneyeHnss 6e30MacHOCTU COBCTBEHHOW XXU3HEAEATENbHOCTN B Ype3BblYaHbIX
CUTyauusax  MPUPOAHOr0O M TEXHOreHHOro  XapakTepa, XapaKTepu3oBaTb
COBPEMEHHbIe Hay4Hble OTKPbITUA B 06/1aCTV Grooruu;

pasBUTUE Y 06YHAIOLLMXCA MHTENIEKTYaIbHbIX U TBOPYECKMX CNOCOBHOCTEN B
npouecce 3HaKOMCTBa C BblAalOWMMUCA  OTKPbITUSMW U COBPEMEHHBLIMY
nccnefoBaHUsMMU B 6uonornM, pellaeMbiMK eto  npobiemamu, MeTOLO/Oor el
610N10rMYeCKOro UccneaoBaHns, NPOBeAEeHNS 3KCNePUMEHTa/IbHbIX UCCNeL0BaHNN,
PEeLLIeHNs OGUMONOrMyYecKnx 3afadv, MOLEeNMPoBaHMS OGUONOrMYECKUX OOBEKTOB U
MPOL,eccoB;

BOCMUTaHME Y 00y4atoLmMXCA LLeHHOCTHOro OTHOLLEHWSI K YKUBOI Mpupoje B
LIe/IOM U K OTAeNbHbIM eé 06beKTam 1 ABMEHWAM; (DOPMMPOBAHNE 3KOOrMYECKOWN,



reHeTUYEeCKOW rpaMoTHOCTK, 00LLEN KyNbTypbl NOBEAEHUS B NPUPO/E; UHTErpaLum
€CTECTBEHHO-HaY4HbIX 3HAHWIA;

npuobpeteHne  0Oy4alOLMMNCA  KOMMETEHTHOCTM B pauMOHaIbHOM
NpUpPoLOoMNobL30BaHMK (COBNIOAEHME NPaBW NOBEAEHNSA B NPUPOAE, OXPaHbl BUAOB,
aKocucTeM, 6uocdepbl), COXpaHEHUM COOCTBEHHOrO 340POBbA M 340POBbA
OKpyXarwmx nwogei  (cobniogeHns  Mep  NpoUNakTUKK  3aboneBaHUN,
obecneyeHne 6e30MacHOCTU XXN3HEOEATeNbHOCTM B YpPe3BblYalHbIX CUTYyaUMsAx
NPUPOLHOIO W  TEXHOTEHHOr0  XapakTepa) Ha OCHOBE  UCMO/b30BaHWS
OGMONOrNYECKMX 3HAHWIA 1 YMEHWIA B NOBCEAHEBHOW XKU3HN;

co3flaHMe  YCNoBWMW AN OCO3HAHHOrO  Bblbopa  06GyuvaroLLMMMKCS
NHANBUAYaIbHOM 0bpasoBaTesibHOW TpaekTopuu, CMOCO6CTBYHOLLLEN
nocneayroLlemMy npogeccroHanbHOMY CaMOOMNpPeaeeHnto, B COOTBETCTBMU C
VHAVBUAYA/TbHBIMW MHTEPecaMun U NOTPEBHOCTAMMW PernoHa.

OO6LLee YMcno YacoB, OTBEAEHHbIX Ha U3y4YeHne 6ruonornn Ha yrny6/seHHOM
YPOBHe cpefHero obuiero obpasoBaHus, coctaBnser 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B Hefento).

OT60p OpraHn3aLMoHHbIX ()opM, METOAO0B U CPeAcTB 00y4veHUs BMonormm
OCYLLLECTB/IAETCA C YYETOM CMeUndUK/A ero CoAepXKaHus W HanpaB/EHHOCTM Ha
NPOAO/HKEHNE  OMOMOTMYECKOro obpasoBaHWsS B OpraHM3aumax CpegHero
NPOEeCCUOHAILHOIO U BbICLLEro 06pa3oBaHus.

Ob6sa3aTeNIbHbIM YCN0BMEM NMPKU 06yYeHUN 61onornm Ha yrnyenéHHoOM ypoBHe
ABNAETCA MPOBeAeHNe NabopaTopHbIX M MPaKTUYeCcKMX paboT. Takke yyacTue
06yyatoLLMXCA B BbIMOMHEHUN MPOEKTHLIX U Yy4ebHO-MCCNef0BaTe/IbCKNX paboT,
TemaTtunKa KOTOpbIX ONpeaenseTca y4ymTenem Ha OCHOBE UMEIOLLMXCS MaTepuaibHO-
TEXHUYECKMX PECYPCOB U MECTHBIX NPUPOLHbIX YCNOBUIA.



COIEPKAHUE OBYUEHUA
10 KIIACC

CofepXaHve nporpamMmbl, BblAeNeHHOe kypcusom, He BXOAUT B MPOBEPKY
rocyfapcTBeHHon utoroon attectauum (FMA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasa 6ronorusa — KoMmniekcHas Hayka. KpaTtkasa mctopus passuTtus
ovonorun.  buonornyeckme  Haykm M M3yvyaemble MMM NPOBIEMbI.
PyHLaMeHTa/IbHbIe, MPUKIaAHbIE W MOWCKOBble HayuHble WUCCNefoBaHWA B
6ronorun.

3HayeHve 6uonornm B (HOPMUPOBaHNM COBPEMEHHON ECTECTBEHHO-HAY4YHOM
KapTuHbl mupa. lMpoeccun, cBA3aHHble C OGuonornein. 3HayveHuwe 6uonorunm B
MPaKTUYECKOW [eATelbHOCTU  YesloBeKa: MefuuUMHe, CeflbCKOM  XO35CTBE,
MPOMbILLIEHHOCTI, OXPaHe NPVPOABbI.

JdemoHcTpanuu

MopTpeTbl: ApucToTenb, TeotpacT, K. JInHHein, XK. b. lamapk, Y. JapsuH, Y.
apsei, I'. MeHpgenb, B. . BepHaackui, W. M. Masnos, . . MeuHukos, H. .
Basunos, H. B. Tumodpees-Pecosckuid, k. YotcoH, ®. Kpuk, 4. K. benses.

Tabnuubl N cxembl: «CBsizb Guonornmm ¢ ApyruMy Haykamm», «Cucrema
BMONOrNYECKMX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

JKuBble CUCTEMbl Kak MpeameT u3ydeHuss Ouonorun. CBOWCTBA KMBbIX
CUCTEM: €AMHCTBO XMMMYECKOro COoCTaBa, AMCKPETHOCTb W LeNIOCTHOCTD,
CMIOXKHOCTb M YNOPSAAOYEHHOCTb CTPYKTYPbI, OTKPbLITOCTb, CamoopraHu3auus,
CamMOBOCIMpPOn3BeAeHMe, Pa3LpaXKUMOCTb, M3MEHUMBOCTb, POCT U pPasBUTHE.

YPOBHW  OpraHu3aummM >KMBbIX CUCTEM: MONEKYNAPHbIA,  KETOYHbIN,
TKaHeBblIN, OpraHn3mMeHHbI, nonynsuMoHHO-BN0BOM, 3KOCUCTEMHbIA
(6noreoueHOTUYECKINIA), 6GUOCHepPHbIA. TMpouecchbl, MNPOUCXOAALLME B XKMBbIX
cuctemax. OCHOBHblE MPU3HAKM KMBOr0. XXM3Hb KaK (PopMa CyLLecTBOBaHWA
martepuun. Hayku, nsyyarome XXnBble CUCTEMbI Ha Pa3HbIX YPOBHSX OpraHu3aumm.

N3yueHne XumBbIX cuctemM. MeTtofbl 6uMonormyeckoin Hayku. HabnwogeHwue,
N3MepeHNne, IKCNEPUMEHT, CUCTEMAaTU3aLMA, MeTaaHaIn3. MOHATNE O 3aBUCUMOIA U
He3aBUCMMOW MepemeHHOWN. [1naHMpoBaHWe 3KcrepuMeHTa. [locTaHOBKa MU
nposepka runotes. Hynesas runotesa. MNMoHATUE BbIGOPKM N €€ [OCTOBEPHOCTD.
Pa3bpoc B 6MOMOrMYecknx AaHHbIX. OUeHKa [OCTOBEPHOCTU MOMYyYEHHbIX
pe3ynbTatoB. [pUUYMHBI  UCKAKEHMSI PesynbTaToB  3KCrnepumeHTta. [loHATMe
CTaTUCTUYECKOr o TecTa.

JdemoHcTpanuu



Tabnuubl M cxembl: «OCHOBHble MPU3HAKN >KU3HW», «BUOOrMyeckune
cucTeMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU oOpraHu3aumn >X1BOMW
npupodbl», «CTPOEHME >XMBOTHOM KNETKU», «TKaHW XXMUBOTHbIX», «CUCTEMbI
OpraHoB 4e/I0BEYECKOro opraHmama», «buoreoueHos», «buocgepa», «MeTofbl
N3YUEHNS XXMBOIN NMPUPOAbI».

O6opyaoBaHMe: nabopaTopHoe 060pyA0BaHNe A1 NPOBEAEHUS HabNOAEHWA,
N3MEPEHNIA, IKCNEPUMEHTOB.

IpakTuyeckass pa6ora «/ICNONb30BaHME Pas3/INYHbIX METOAL0B  Npw
N3YYEHNN YKMBbIX CUCTEM.

Tema 3. BuoJjiorusi KJieTKu

Knetka — CTPYKTYPHO-(PYHKUMOHaIbHaA eAuHuMLa Xusoro. Kctopus
OTKPbITUA KNeTKW. PaboTbl P. I'yka, A. JleBeHryka. KnetouHas Teopus (T. LLBaHH,
M. LneingeH, P. BupxoB). OCHOBHble MOMNOXEHWUS COBPEMEHHON KNETOYHOW
Teopuu.

MeToabl  MOMEKYNAPHOM U K/IETOYHOW  BMONorum:  MUKPOCKOMWUS,
Xpomatorpagms, 3n1eKTpoopes, MeTo[ MeuyeHbIX aToMoB, AuddepeHUManbHOe
LEHTPU(YTMPOBaHNe, KY/IbTUBMPOBaHNE KNETOK. M3yuenue huxcuposanuvix
Kiemox. SNEKTPOHHAA MUKPOCKONUSA. Koughokanvhas mukpockonus. Bumanvroe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

MopTpeTbl: P. T'yK, A. NleBeHryk, T. LLUBaHH, M. LLneigeH, P. Bupxos, K. M.
Bap.

Tabnuupbl n cxembl: «CBETOBOW MUKPOCKOM», «DNEKTPOHHbIA MUKPOCKON»,
«/cToprs pasBUTUS METOA0B MUKPOCKOMN.

O6opynoBaHMe: CBETOBO MWKPOCKOMN, MUKpOMpenaparbl PacTUTESNbHbIX,
YXMBOTHbIX 1 6aKTepranbHbIX KIETOK.

IMpakTuueckass padora «/3yyeHne MeTOLOB K/IETOYHOW  6Guonoruu
(xpomaTorpadmsa, anekTpodopes, AnddepeHumanbHoe  LEHTPUPYrMpoBaHue,
[LLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMMNYECKUA coCcTaB K/ETKM. Makpo-, MUKPO- U YNbTPaMUKPO3EMEHTI.
Bopa v eé ponb Kak pacTBOPUTENSA, peareHTa, yyacTue B CTPYKTYPUPOBAHNN KNETKMN,
Tennoperynaumn. MuHepasibHble BELLECTBA KETKU, X 61osiornyeckas posnb. Posib
KaTMOHOB 1 aHWOHOB B K/IETKE.

OpraHu4yeckve BellecTBa K/eTKW. buonornyeckne nonvmepbl. benku.
AMUWHOKMCNOTHBIN cocTaB 6enkoB. CTPYKTYpbl GeNKOBO MOneKy bl. MepBuyHas
CTPpyKTypa 6efika, nenTuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  [eHatypauus. CsoictBa 6enkoB. Knaccudgmkaums — 6enkos.
Buonornyeckune yHKUMM 6€NKOB. [Ipuonul.



Yrnesogbl. MoHocaxapuibl, Aucaxapubl, onmrocaxapuabl U noamcaxapugbl.
OO6WmMin  nnaH CTPOEHUA U (PU3UKO-XMMUYECKMe CBOWCTBa  Yr/1€BOLOB.
Buonorunyeckue QyHKUUN YrneBogos.

Nunngbl. TvapodunbHO-rapodo6bHble cBocTBa. Knaccugmkaums nunmaos.
Tpurnvuepngbl, ocdonmnuabl, BOCKW, CTepouibl. buonornyeckne MYHKLMM
nnnaos. O6LMe CBOMCTBA BUONOMMYECKNX MEMOPAH — TEKYYECTb, CMOCOBHOCTL K
caM03aMblKaHW0, NOMYNPOHULAEMOCTb.

HyknenHoBble kucnotbl. AHK n PHK. CTpoeHWe HYKNEWHOBbLIX KMUCAOT.
Hykneotugpl. MNpuHumn komnnemeHtapHocTu. lMpasuno Yapradda. CtpykTtypa
AHK — aBoliHas cnupanb. MecToHaxoxaeHue n buonorunyeckme gyHkummn AHK.
Buabl PHK. ®yHkunn PHK B KneTke.

CTpoeHne monekysnbl AT®. Makpospruyeckme cBs3n B Mmonekyne AT®.
Buonornyeckune pyHkumMn AT®. BoccTaHOB/MEHHbIE MEPEHOCUUKM, X (YHKLUNN B
Knetke. /{pyeue nyxneosuompugpocamo (HTD). CekBeHnpoBaHue JHK. Memoouwt
CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHas 6uonorus: 6uoxmmmuyeckme n 6mogmnsnyeckmne nccnefoBaHns
coctaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl  G6UOMONEKYn. Mooeruposanue
CMPYKmMypol U OYHKYULL OUOMONIEKVI U UX KoMNIekcos. Komnvromepuowiil ousaiin u
0p2aHu’¢€CKulZ CUHmes 5UOMOJZeKyJZ u ux HeanPOOHblx AHAN0208.

JdemoHcTpanuu

MopTpeTsl: J1. MNonuHr, XK. YoTcoH, ®. Kpuk, M. YUnkuHc, P. dpaHknnH, .
CaHrep, C. NpysuHep.

Avarpammbl: «PacnpefeneHe XUMNUYECKUX 3/1EMEHTOB B HEXXMBOW MPUPOAE>,
«PacnpegeneHne XMMUYeCKNX 3/IEMEHTOB B YXXMBOW NPUPOAE.

Tabnuubl 1 cxembl: «llepuofmyeckas TabnmMua XMMUYECKUX 3/1EMEHTOBY,
«CTpoeHne MoOneKkynbl BOAbl», «BelwecTBa B cocTaBe OpraHnM3MoB», «CTpoeHue
MOJieKy bl Genka», «CTPYKTypbl O€fIKOBON MOJEKY/bl», «CTpOeHVe MOMeKyN
yrnesogos», «CTpoeHWe MONeKyn nunuaoB», «HYKNenMHoBble  KUCMOTbI»,
«CTpoeHne Monekynbl AT®».

O6opyfoBaHMe: XMMUYeckas nocyga n 06opyfoBaHue.

JlaGopaTopHas padora «O6Hapy>XeHMe Be/IKOB C MOMOLLbI0 Ka4eCTBEHHbIX
peakumin.

JlabopatopHas padora «l/IccnefoBaHne HYKNeNHOBbLIX KUCNOT, BblAENEHHbIX
N3 KNETOK PasNYHbIX OPraHn3MoB».

Tema 5. CTpoenne u GQyHKIUM KJIETKH

Tunbl  KNETOK: 3yKapuoTuyeckas WU npokapuoTuyeckad. CTPYKTYpHO-
(hYHKUMOHabHbIe 06pa30BaHNA KETKN.



CTpoeHMe NpoKapnoTUYECKON KNeTKN. KneTouHas cTeHKa 6akTepuii u apxei.
OCOGEHHOCTN CTPOEHMSI TeTEPOTPOPHON WM aBTOTPOHON MPOKAPUOTUUECKUX
KNeToK. MecTo 1 po/nb NPOKapuoT B GMOLEHO3ax.

CTpoeHue 1 (hyHKLMOHNPOBaHWE 3yKapruoTUYEeCKOM KeTKu. MNMnasmaTnyeckas
mMembpaHa (nnasmanemma). CTPyKTypa nnasmaTuyeckoin memopaHbl. TpaHcrnopT
BELLLECTB Yepe3 nniasMaTUYecKyto MeMopaHy: NacCcuBHbIN (Auddy3ns, obneryéHHas
andgysmns), akTUBHbIA  (NEPBUYHBLIA M BTOPUYHBIA  aKTUBHbLIA  TPaHCMNOPT).
[MonynpoHuLaemMocTb MembpaHbl. PaboTa HaTpPUiA-KasIMeEBOr0 Hacoca. JHAOLMUTO3:
MMHOUMTO3, (harounTos. IK3oumnTo3. KnetoyHas cTeHka. CTpyKTypa MU QyHKLMK
KNETOYHOIN CTEHKM pacTeHui, rpnbos.

LiuTonnasma. LiuTo30Mb. LinTockenet. [BukeHne uutoniasmbl. OpraHoval
KneTkn. OgHoMembpaHHble opraHonibl KNeTKn: aHaonaasmarmyeckas cetb (3C),
annapat [ofbMpKK, NIM30COMbI, WX CTPOeHWE W (QyHKuMW. B3anmMocBA3b
OAHOMeMOpaHHbIX OpraHoMAoB KeTku. CTpoeHMe rpaHynspHOro peTuKynyma.
Mexanusm nanpaenenus 6enxoe ¢ OI1C. CUHTE3 pacTBOPUMbIX 6enkoB. CUHTe3
KNETOYHbIX MeMbpaH. nafkuii (arpaHynspHbli1) SHA0NIA3MaTUUYECKUIA PETUKYTYM.
CekpeTopHas (yHKumMs annapata [onbmku. Moougurayus 6enkos 6 annapame
Tonvoorcu. Copmuposka 6enxkos 6 annapame Ionvooicu. TPAHCNOPT BELLECTB B
KneTke. Bakyonun pacTutenbHbIX KneToK. KneTouHblil Cok. Typrop.

[MoNyaBTOHOMHbIE ~ OpraHouibl  KMETKW:  MUTOXOHAPWW,  NiacTufbl.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeorcrkosckuii,
JI. Mapeynuc). CTpoeHne MU (DYHKUMU MUTOXOHAPWIA U nnactug. lepBuYHbIe,
BTOPUYHbIE U C/IOXKHbIE NNacTUAbI (POTOCUHTE3UPYIOLLMX 3YKapuoT. XN0poniacTsl,
XPOMON/IACTbI, IEAKONNACTbI BbICLLUMX PaCTEHWIA.

HememMb6paHHble opraHouabl KneTku CTpoeHue U (DyHKUUN HeMeMOpaHHbIX
opraHonzos KNEeTKN. Prnéocombl. IIpomesrcymounvie Qunamenmeol.
MuKkpounameHTbl.  Axmunogvle mukpoguramenmoi.  MblLLEYHbIE  KNETKW.
Axmunosvle komnonenmol Hembiuteunvbix Kiemox. MUKPOTPYOOUKUN. KNeTOUHbIN
LUeHTp. CTpoeHVWEe W [BWKEHWE >XIYTUKOB W pPecHuYeK. MUKpPOTPYyOOoUKM
untonnasmbl. LIeHTpuonb. berku, accoyuuposarHvle ¢ MUKpo@uiamenmamu u
muxpompybdoukamu. MomopHwie 6enku.

Anpo. Obonoyka aapa, XPOMaTuH, Kapuonnasma, SAPbILKA, UX CTPOEHNE U
(YHKUMN. F4epHbIn  GenKoBbIA  MaTpUKC. TpOCTPaHCTBEHHOE PacnooXeHue
XPOMOCOM B WHTepgasHOM afpe. Oyxpomamun u cemepoxpomamun. Bbenku
XPOMaTUHA — TUCTOHbI. /Junamuka sdepHol o06on0uKku 6 mumosze. AHoephwiii
mpancnopm.

KneTouHble BK/OYeHUS. CpaBHUTENbHAA XapaKTepuCTUKa KIETOK 3yKapuoT
(pacTnTeNnbHOW, XXMBOTHOWA, FPUOHONR).

JdemoHcTpanumn



MopTpeTbl: K.C. MepexkoBckuia, J1. Maprynuc.

Tabnmubl 1 cxembl: «CTpoeHME 3yKapuMOTUYECKOW KNeTKu», «CTpoeHue
XWBOTHOM  KNeTKM», «CTPOeHMe  pacTUTENbHOM  KNeTku»,  «CTpoeHue
MUTOXOHAPUN», «AAp0», «CTPOeHNe NPOKaPUOTUYECKOIN KITETKU».

O6opyaoBaHMe: CBETOBOW MWKPOCKOM, MUKPONpenapaTtbl PacTUTeNbHbIX,
YXMBOTHbIX K/IETOK, MUKPOMpenapaTbl 6akTepuasibHbIX K/IETOK.

JlaGoparopHasi pabGora «/I3yyeHMe CTPOEHUA KNETOK  PasIMUHbIX
OpraHu13moB».

IlpakTHueckasi padora «/13yyeHre CBONCTB KIETOYHON MeMBpaHbI».

JlaGoparopuasi padora «/ccnefoBaHue nnasmonusa M [Aennasmonmsa B
PacTUTENbHbIX KNEeTKax».

IIpakTyeckasi padora «/3yyeHne ABMKEHNS LMTOMNAa3Mbl B PaCTUTENbHbIX
KNETKax».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccUMnnAauna 1 gUCCUMUNALMSA — iBe CTOPOHbI MeTabosim3mMa. Tunbl 06MeHa
BELLECTB: aBTOTPOMHbIA N TeTepoTPOMHLIA. YyacTue Kucnopoda B OOMEHHbIX
npoueccax. JHepreTMyeckoe ob6ecrneyvyeHne KNeTKU: npespalleHe AT B
0OMeHHbIX npoueccax. PepMeHTaTUBHBIA  XapaKTep peakuuil  KIeTOUYHOro
mMeTabonmama. PepmeHTbl, WX CTPOEHWEe, CBOWCTBA W MeXaHW3M [eiCTBUS.
KodgepMeHTbl. OTnumna (hepMeHTOB OT HeopraHWYecKMx Katanm3aTopoB. benku-
aKTUBATOPbl N OENKU-UHIMOUTOPbLI. 3aBUCMMOCTL CKOPOCTU (PEPMEHTATUBHBIX
peakumii 0T pas/IMyHbIX (PaKTOPOB.

[MepBUYHbIA CUHTE3 OpPraHMYecKUX BeLLeCTB B KeTKe. POTOCUHTES.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nuemernmysl U nuUcMerHmosl peadKyuoOHHOo20 yenmpadad. Posnb XﬂOpOﬂﬂaCTOB B ﬂpOLl,GCCG
(poTocuHTesa. CetoBasd 1 TeMHoBasa (pasbl. @omoosixanue, Cs., Co- u CAM-munuwl
pomocunmesa. NPOLYKTUBHOCTb (DOTOCMHTE3A. BiMsAHME pa3inyHbIX PaKTOpPOB Ha
CKOPOCTb POTOCUHTE3a. 3HaYeHMe hOTOCUHTE3a.

XEeMOCUHTES. Pa3Hoob6pa3ue OpraHM3MOB-XEMOCUMHTETUKOB:
HUTpUULMpYIOLLME GaKTepuK, >Xene3obaktepum, CepobakTepuu, BOLOPOLHbIE
6akTepuun. 3Ha4YeHne XeMOCUHTE3a.

AHaspobHble opraHusmMbl. Bugabl 6poxkeHus. MpofyKTbl OGPOXEHUA U UX
NCMONb30BaHME YeNOBEKOM. AHa3PO6Hble MUKPOOPraHM3Mbl KakK OObeKThbI
OMOTEXHO/IOMMY U BO30YANTENN BOME3HEN.

A3pobHble OpraHu3Mmbl. ATansl 3HepPreTU4ecKoro obmeHa.
MogrotoBuTeNbHbIN 3Tan. MNKoNM3 — 6eCK1CNOPOLHOE pacLuenieHre rnKo3bl.

Bronornyeckoe oKUCNeHWE, UK KNETOYHOE fblXaHue. Pofib MUTOXOHAPWIA B
npoveccax 61Monornyeckoro okucnernus. Linknmyeckne peakymmn. OKNCIUTENBHOE
(hochopunmpoBaHue. Suepeus memopanno2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaser. peMMyLLeCTBa aspobHOro nytM obmeHa
BELLLeCTB nepes aHaspoObHbIM. DPPEKTUBHOCTb IHEPreTUYECKOro obMeHa.

JdemoHcTpanuu

MopTtpetbl: K. Mpuctnn, K. A. Tumnpsazes, C. H. BuHorpaackuii, B. A.
OHrenbrapar, . Mutyenn, I'. A. 3aBap3uH.

Tabnuupbl N cxembl: «POTOCUHTE3», «IHEPreTUYECKUIA 0OMEH», «BUOCKHTE3
benka», «CTpoeHue epmeHTa», «XeMOCUHTESY.

O6opyfoBaHMe: CBETOBO MMKPOCKOM, 060pyAOBaHME A1 MPUroTOB/IEHUSA
MOCTOSAHHbIX M BPEMEHHbIX MUKPOMpPenapaTos.

JlaGopaTopHas pa6ora «/13yyeHne KaTaMTUYECKOW aKTUBHOCTU (PEPMEHTOB
(Ha npuMepe amMmunasbl UKW KaTanasbl)».

JlaGopaTopHasi paGora «/3yyeHWe (hepMeHTATMBHOIO pacLyenieHns
nepokcuia BOAOPOAA B PaCTUTE/NbHBIX U XUBOTHLIX KNETKaX».

JlaGopaTopHasi padora «CpaBHeHMe nMpoueccoB  (HOTOCMHTE3a MU
XEMOCUHTEe3ax.

JlaGopaTopHas padora «CpaBHeHVE NPOLLECCOB OPOXKEHUS N bIXaHUSA».

Tema 7. HacaeacrBeHHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MaTpuyHOro cuHTesa. MpuHUUN KOMMNEMEHTapHOCTU B peakumax
MaTpPUYHOro CUHTe3a. Peasmsaums HacnefCTBEHHON MHDopMauun. eHeTUYEeCKnin
KO, ero CBOMWCTBa. TpaHCKpuNuusa — MaTpuuHbid cuHTe3 PHK. TpuHumnbl
TPAHCKPUNLMX: KOMMNIEMEHTAPHOCTb, aHTUNapanielbHOCTb, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou kiemke. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. YyacTtune TpaHcnopTHbIX PHK B GrocnHTE3e Genka.
Ycnosusi 6uocuHTesa 6enka. KogmposaHue amuHoOKucnot. Ponb pubocom B
brocrHTe3e beska.

Cogpemennvie npeocmasienus o cmpoenuu 2enog. OpraHu3auna reHoma y
NPoOKapuoT 1 3ykKapmot. Perynauns akTUBHOCTW TFeHOB Y MpPOKapuoT. ['mnoTesa
orepoHa (®. XKakob, XX. MaHo0). Monexyiaprvie Mexanuzmvl IKCNPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 peeyisyuu pabomuol 2enos. Perynayms 06MeHHbIX
MPOLLECCOB B KNeTKe. KNeTouHbIin FOMeocTas.

Bupycbl — HEKNETOYHbIE (POPMbI XKU3HN 1 06NUraTHbIE NapasnTbl. CTpoeHue
MPOCTLIX U C/MIOXHbIX BUPYCOB, PETPOBMPYCOB, 6aKTepnoaroB. JKusnenHbvlil yuki
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, pegepmasa, uHmezpasa.

BupycHble 3a6051eBaHNA YeN0BeKa, XXMBOTHbIX, pacTeHuit. CMA A, COVID-19,
coLuunasibHble U MeAULIMHCKIME NPO6/eMbI.

Buoungopmamuxa: unmezpayus u anaruz donvuux maccusos («bigdatay)
CMPYKMYPHBIX OuoI02UuYecKkux oanHolx. Hanomexunonoauu 6 ouonozuu u meouyume.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocodovl 0ocmasKu 1eKapcms.



JemoHcTpanumn

MopTpeTsbl: H. K. Konbuos, 4. . ViBaHOBCKMIA.

Tabnuupl N cxembl: «bMOCKMHTE3 6enka», «eHEeTUYECKUA Koa», «Bupychl»,
«bakTepuogarmn»,

IIpakTnueckasi padora «Co3gaHNe MOLeNn BMpyca».

Tema 8. /KuzHeHHBIH UKJI KJIETKHU

KnetouHbli UMK, ero nepuogbl W perynaumsa. WHTepgasa M MUTOS.
OC0O6eHHOCTX MPOLECCOB, MPOTEKaWMX B MHTepdase. ogroToBKa KMETKU K
AeneHunto.  TpecMHTeTUYeCKUA  (MOCTMUTOTUYECKWNIA),  CUHTETUYECKUIA U
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKIMIA) Nepuoabl NHTepMhasbI.

MaTpuuHblin cuHTe3 OHK — pennukaumsa. MNpuHuunel penavkaymmn QHK:
KOMMN/IEMEHTAPHOCTb,  MO/TYKOHCEPBATMBHbIA ~ CUHTE3,  aHTUNapanefibHOCTb.
MexaHunsm pennukauymm OHK. Xpomocombl. CTpoeHne XpoOMOCOM. Tenomepbl U
Tenomepasa. XPOMOCOMHbIA Habop KIeTkn — Kapuotun. [AunaougHblin 1
raniougHblin - Habopbl  XPOMOCOM. [TOMOSIOTMYHbIE  XPOMOCOMbI.  [10/10BbIE
XPOMOCOMB!.

[eneHne KNeTkn — Mmuto3. CTagumn M1TO3a U NPOUCXOAALLME B HUX NPOLIECCHI.
Tunbl MMTO3a. KapnoknHes 1 LUTOKNHE3. Buonornyeckoe 3HayeHne MMTo3a.

Perynauns MUTOTUYECKOro LUMKNa Knetku. porpammupyemas KieTovHas
rmbenb — anonTos.

KnetouHoe #4po, XpPOMOCOMbI, (PYHKLMOHANIbHAA TeHOMUKA. Mexanusmoi
npoaughepayuu, oughgpepenyuposku, cmapenus u eubeau kiemox. «l{ugpposas
KliemKka» — Ououngopmamuyeckue Mmooeiu QyHKYUoOHUpOBAHUsL KIemKU.

JdemoHcTpanumn

Tabnuubl N CXembl: «XKMU3HEHHbIA UMK KNETKM», «MUT03», «CTpoeHune
Xpomocom», «Pennukaunsa JHK».

O6opyfoBaHMe: CBETOBON MUKPOCKONM, MUKporpenapatbl: «MUT03 B K/1eTKax
KOPELLUKa TyKa».

JlaGoparopHasi  pabora «/13ydyeHne  XpomMOCOMm Ha  roTOBbIX
MUKponpenapaTax».

JlaGopaTopHas padora «HabnogeHne MMTO3a B K/eTKax KOHUMKA KOpeLLKa
nyKa (Ha rotoBbIX MUKpoOMpenapaTax)».

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornyeckoe pasHoobpasme OpraH13Mos. OJHOK/NETOuUHbIE,
KO/TOHWa/IbHble, MHOT OK/TETOYHbIE OPraHN3MbI.

OCOGEHHOCTIN CTPOEHUA U XKMU3HEAEATENbHOCTU OLHOK/IETOUYHbIX OPraHnu3MoB.
BakTepun, apxeu, OAHOK/ETOYHbIE TPWObLI, OAHOK/IETOYHbIE BOAOPOC/MU, ApYrue
NpPOTUCTLI. KONOHWasIbHbIE OpraHn3Mbl.



B3anmocBsizb 4yacTeldi MHOFOK/IETOMHOro opraHusma. TKaHW, OpraHbl U
cucTeMbl opraHoB. OpraHnsm Kak eiMHoe Lenoe. ['omeocTas.

TKaHW pacTeHMin. TUNbl PacTUTENbHbIX TKaHe: 0bpa3oBaTebHast, NOKPOBHaS,
NPOBOAALLAs, OCHOBHasi, MexaHuyeckas. OCOGEHHOCTU CTPOeHUs, (YHKUUA 1
PacnonoXeHnst TKaHel B opraHax pacTeHui.

TKaHW XXMBOTHbIX W 4YenoBeka. TuMbl XXMBOTHBLIX TKaHeW: anuTenvasibHas,
COeAVHUTENbHAA, MblleyHas, HepBHas. OCOGEHHOCTWM CTPOeHUsA, (YHKUMIA W
PacnonoXeHnst TKaHel B OpraHax »XMBOTHbIX M Ye/l0BeKa.

OpraHbl. BeretatuMBHble W reHepaTUBHbIE OpraHbl pacTeHWid. OpraHbl ©
CUCTEMbI OPraHoB >XXMBOTHbIX N YenoBeka. PYHKLUNN OPraHoB Y CUCTEM OPraHoB.

Onopa Tena opraHn3moB. Kapkac pacTteHuin. CKeneTbl OAHOKNETOYHBIX W
MHOFOK/IETOYHbIX YXMBOTHbIX. Hapy)XXHbli1 M BHYTPEHHWIA cKeneT. CTPOoeHMe 1 TUMbI
COENHEHNS KOCTEMN.

[BmWKeHve  opraHu3moB.  [IBXKEHME  OAHOKNETOYHbIX  OpraHW3MOB:
ameébonaHoe, XXryTMKoBOe, PeCHUYHOoe. [BVKEHWe MHOrOKNETOYHbIX PacTeHWi:
TPONU3Mbl W HacTUW. [BMXKEeHWe MHOIOKNETOUYHbIX >XMBOTHbIX M YesioBeKa:
MblLLeyHasa cuctema. Pednekc. CkeneTHble MbiLLbl U UX paboTa.

[MTaHne opraHnM3MoB. ornoLLeHne BOAbl, YI1IEKUCIOro rasa v MMHepasibHbIX
BELWECTB  pacTeHusmu.  [nTaHMe  >KMBOTHbIX.  BHYTpMMonoctHoe  w
BHYTPUK/IETOYHOE nuLeBapeHue. MuTaHMe MO3BOHOUHbLIX >XMBOTHbIX. OTAenNbl
nULLEeBapuTensHOro TpakTa. [lulleBapuTenbHble Xenesbl. [vweBapuTebHas
cucTema YesioBeka.

[bixaHne opraH13moB. [lbiIxaHne pacTeHnin. [bixaHne XXMBOTHbIX. Auddy3ns
ra3oB Yepes NMoBepxXHOCTb KMeTKWU. KoXKHOoe AblxaHue. [bixaTeslbHas NOBEPXHOCTb.
YKabepHoe 1 NéroyHoe AbixaHue. [bixaHre M03BOHOUHBIX XXMBOTHbIX 1 YenOoBeKa.
OBO/IOLUMOHHOE  YC/IOXKHEHME CTPOEHUA NErkKUX MO3BOHOYHbLIX >KMBOTHBbIX.
[bixaTenbHas cuctema 4enoBeka. MexaHU3M BEHTUNAUMKW NEFKUX Y MTUL, W
MIEKONUTAIOLWMX. Perynaums apbixaHns. OpixaTeNbHble 00bEMDI.

TpaHCnopT BeLecTB Yy OPraHnM3mMoB. TPaHCMOPTHbIE CUCTEMbl PaCTEHMWIA.
TpaHCnopT BeLWEeCTB Yy XMBOTHbIX. KpoBeHocHad cuctemMa U e€ opraHbl.
KpoBeHOCHass cucTeMa MO3BOHOYHbLIX XXMBOTHbIX W 4yenoseka. Ceppaue,
KPOBEHOCHblE CcoCcyAbl M KpoBb. Kpyrn KpoBoobGpalleHus. 3SBOJIOLMOHHbIE
YCNOXHEHWNA CTPOEHMSI KPOBEHOCHOW CUCTEMbI MO3BOHOYHBIX XXMBOTHbIX. PaboTa
cepaua n eé perynayms.

BblgeneHve y opraHM3MoB. BblfeneHune y pacTeHuid. BblgeneHne y XXUBOTHbIX.
CokpatuTenbHble Bakyonu. OpraHbl BblgeneHus. PuabTpaumus, Cekpeuus wu
obpaTHOe BcacblBaHWe KakK MexaHW3Mbl paboTbl OpraHoB BblgeneHus. CBA3b
Mo/IoCTU Tefla C KPOBEHOCHOW W BblAeNUTENbHOM cucteMamu. BobigeneHue y



MO3BOHOYHbIX XXMBOTHbIX M 4YenoBeka. lMouku. CTpoeHWe U (PYHKUMOHMPOBaHME
He(ppoHa. O6pasoBaHMe MOUM Y YenoBeKa.

3awnTa y opraHusmoB. 3awmrta Yy OAHOK/ETOYHbIX opraHusmoB. Cnopbl
6aKTepui 1 LUCTbI NPOCTEMLLMX. 3aLLMTa Y MHOTOKNETOUHbIX pacTeHnin. KyTukyna.
CpepacTBa NacCUBHON Y XMMUYECKOM 3alUUTbl. PUTOHLMABI.

3awmTa 'y MHOrOKNETOYHbIX >XMBOTHbLIX. [TOKPOBbI M WUX NPOU3BOAHbIE.
3awmTa opraHvM3ma OT 60ne3Heil. VMIMMyHHast cucTema 4venoBeka. KneTouHblil u
ryMOpasibHbli UMMYHUTET. BpPOXXAEHHBLIM M NPUOBPETEHHBIN  CNeLnprUUecKnia
UMMYHUTET. Teopusi K/IOHa/IbHO-CeNekTUBHOro uMmmyHuteta (M. Spaux, ®. M.
BepHet, C. ToHerasa). BocnanmTesibHble OTBETbI OpraHn3MoB. Posib BPOXKAEHHOIO
MMMYHWTETA B Pa3BUTUMN CUCTEMHbIX 3a060/1EBAHUIA.

PasgpaXXmMmMocTb WU perynauma y  OpraHusmMoB. PasgpakumocTb Yy
OAHOK/IETOUHBIX OpraHnM3MoB. TakcuCbl. Pa3gpaXXMoCTb U Perynsaums y pacTeHuia.
PoCTOBbIE BELLECTBA U UX 3HAYEHWe.

HepBHas cuctema u penekTopHas perynaums y >XUBOTHbIX. HepBHas
cucTema u eé oTfefbl. BOMOLVOHHOE YCI0XKHEHWE CTPOEHNS HEPBHON CUCTEMbI Y
XXVBOTHbIX. OTAenbl TONOBHOTO MO3ra MO3BOHOYHBLIX >XMBOTHLIX. Pediekc u
pedhnekTopHas ayra. besycnoBHble 1 YCOBHbIE pediieKcsbl.

"'ymopasibHas perynauma 1 3HAOKPUMHHAA CUCTEeMa >KMBOTHBLIX U Ye0Beka.
YKenesbl 3HAOKPMHHON CUCTEMbI U X TOPMOHBbI. [leiACTBME FOPMOHOB. B3anmocBs3b
HEPBHOW M 3HAOKPUHHOM cucTeM. vnotanamo-runomsapHas cucTema.

JdeMoHcTpanuu

MopTpeT: W. I. NaBnos..

Tabnuubl 1 cxembl: «OLHOK/MIETOYHbIE BOLOPOC/AN», «MHOMOK/IETOUHbIE
BoAopocnn», «bakTepum», «lpocTenne», «OpraHbl LBETKOBbLIX PaCTEHWIN»,
«CUCTEMbl  OPraHOB  MO3BOHOYHbIX >KMBOTHbIX», «BHYTpEHHee CTpPOeHue
HaceKOMbIX», «TKaHU pacTeHuin», «KOpHeBble CUCTEMbI», «CTpOeHUe CTebNsA»,
«CTpoeHne NUCTOBOM MNACTUHKM», «TKaHW XXMBOTHbIX», «CKeNeT 4e/ioBeka,
«[uwesaputenbHaa cuctema», «KpOBEHOCHas cuCTeMa»,  «[blxaTe/lbHas
cuctema»,  «HepBHaa  cuctema»,  «Koxa»,  «MblleyHaa  cucTeMa»,
«BblgenuTenbHas cucTteMa», «IQHAOKPUHHAA cuctema», «CTpPOEHME MbIWLUbI»,
«MMMYHUTET»,  «KULWEYHOMONMOCTHbIE»,  «Cxema  MUTaHUA  pacTeHUIn»,
«KpOBEHOCHbIE  CUCTEMbI  MO3BOHOYHLIX >KUBOTHbLIX», «CTpOeHune Truapbi»,
«CTpoeHue nnaHapum», «BHYTpeHHee CTPOeHWe [0XKAEBOro 4yepsa», «HepBHas
cuctema  pblb»,  «HepBHad  cuctemMa  fArywku»,  «HepBHad  cuctema
npecMblKarolwmxea»,  «HepBHaa  cucteMa  nNTuu», «HepBHas  cucTtema
M/IEKONUTAOLLMX», «HepBHasA cucTema YesnoBeka», «Penekc.

O6opypfoBaHMe: CBETOBOM MWMKPOCKONM, MUKponpenaparbl OLHOK/IETOYHbIX
OpraHn3MoB, MWKponpenapaTbl TKaHel, PakoBMHbI MOJIIKOCKOB, KOMIEKLMN



HaCeKOMbIX, WIMIOKOXWUX, XXMBble 3K3eMM/IsPbl KOMHATHbLIX pacTeHuid, repbapun
pacTeHWA pasHbIX OTAENOB, BM@KHble Mpenaparbl >XMBOTHbIX, CKENETHI
MO3BOHOYHbIX, KOMNEKUMN 6ECMO3BOHOUHBIX XWUBOTHbLIX, CKENeT YesioBeka,
obopyaoBaHMe ANa 4eMOHCTPaLUN MOYBEHHOMO M BO3AYLLIHOMO NMUTaHWUA PacTeHNI,
pacLLensieHns Kpaxmana n 6enkoB nog AecTBMeM epMeHTOB, 060pyA0BaHMe ANs
[EMOHCTPaLMKX OMbITOB MO M3MEPEHMIO XXU3HEHHON EMKOCTM NErKMNX, MexaHu3Ma
AbIXaTesIbHbIX ABVXEHWIA, MOAENN F0/IOBHOI0 MO3ra Pas/inyHbIX XXMBOTHbIX.

JlaGopaTopHas padora «/13y4yeHne TKaHEeNn pacTEHNN»,

JlaGopaTopHas padora «/13yyeHne TKaHeN XUBOTHbIX».

JlaGopaTopHasi padota «/13y4yeHne opraHoB LIBETKOBOIO PacTeEHMA».

Tema 10. PazmHo:KeHMe U pa3BUTHE OPraHU3MOB

®PopMbl pasMHOXeHUA OpraHn3MoB: 6ecnonoe (BKIKOYas BEreTaTUBHOE) U
nonosoe. Bugbl  6ecnonoro  pasMHOXEHWA:  MOYKOBaHWe,  CrOPYNALuS,
(pparmeHTauus, KIOHMPOBaHME.

[MonoBoe pasmHOXeHMWe. 1ofioBble KNETKW, UM rametbl. Meino3. Ctaguu
melio3a. [oBefeHNe XpoMocoM B Melio3e. KpoccmHrosep. bMonornyeckmin cMbicn
Meiio3a W nonoBoro npouecca. Meio3 M ero Mecto B XXWU3HEHHOM LMK/e
OpraH13Mos.

Mpef3apoabilleBoe pa3suTme. FameToreHes y XXMBOTHbIX. [1010Bble XXenesbl.
Ob6pa3oBaHue 1 pa3BuTME MOMOBLIX KNeToK. CnepmMaTtoreHes n ooreHes. CTpoeHue
MOJIOBbIX K/ETOK.

OnnogoTBOpeHne U 3MOPUOHa/IbHOE Pas3BUTME KMBOTHBIX. Cnocoobl
OMNOL0TBOPEHNA: HApY>KHOe, BHYTPEeHHee. NMapTeHoreHes.

NHanBunayansHoe pa3BuTe opraHM3MoB (OHTOreHes). AMOPUONOrna — Hayka
0 PasBUTUM OPraHU3MOB. Mopghozcenez — 00Ha U3 21ABHBIX NPOOIEM IMOPUOTOCULL.
Konyenyus  mopgocenoe u mooenu mopgoeenesa. CTragum 3mbpuoreHesa
XMBOTHbIX  (Ha npumepe  nsarywku).  [OpobneHve. Tunbl  Apo6sieHUs.
Jlemepmunuposannoe u HedepMuHupo8amHoe Opobnenue. bnacmyna, munol
onacmyn. OCOBEHHOCTM [Ap06GNeHNA MeKonuTaloWwmX. 3apoiblllieBble JINCTKM
(racTpynaums). 3aknajka opraHoB 1 TKaHein 13 3apoAblLLEBbIX NIMCTKOB. B3aumHoe
BIMSIHWE 4YacTeil pa3BMBalOLLeroca 3apogpia (3MOpMoHanbHas WHAYKUMSA).
3aKknafka njaHa CTPOeHWA D>KMBOTHOTO Kak  pe3y/nbTar  MepapXUyecKmnx
B3aMMO/ENCTBMIA TeHOB. BrmsHMe Ha 3MOpUOHaNbHOE pas3BUTME pPas3/IYHbIX
(haKTOPOB OKPY>KatoLLIEW cpefb!.

PocT 1 pa3BuTUE >XMBOTHbIX. [MOCTaMOpUOHaNbHbLIN nepuog. lMpsmoe u
Henpamoe pasBuThe. Pa3BuTMe C MeTamopdo3oM Yy 6GECMO3BOHOYHBIX WU
MO3BOHOYHBIX XXMBOTHbIX. BuWOMOrMyeckoe 3HayeHMe nNPAMOro U HEemnpsMoro
Pa3BUTUA, MUX PacrpocTpaHeHWe B Npupoge. Tumbl pocTa >XMBOTHbIX. PaKTOpbI
PEerynsumMmn pocta XX1UBOTHbIX U Yenoseka. CTaanm nocTamoproHaibHOIo PasBUTUSA



Y XXMBOTHbIX 1 YenoBeka. [lepnofbl oHToreHesa yenoseka. CTapeHue 1 CMepTb Kak
bronornyeckme nNpoLecchbl.

PasMHOXeHME W pa3BUTME pacTeHWid. MameTouT u cnopodut. Meios B
YXM3HEHHOM LMK/e pacTeHuid. ObpaszoBaHue Crop B NpoLecce meliosa. FameToreHes
y pacteHuit. ONnogoTBOPEHNE N Pa3BUTME PaCcTUTENbHbIX OpraHn3moB. [BoiiHoe
ONJI00TBOPEHNME Y LIBETKOBbLIX pacTeHnil. Obpa3oBaHmne 1 pa3BUTHE CEMEHN.

MexaHn3Mbl Perynsuum OHTOreHe3a y pacTeHNA 1 XXMBOTHBIX.

JdemoHcTpanuu

MopTpeTsl: C. I'. HaBawmH, X. LLInemaH.

Tabnuubl 1 cxembl: «BeretatvBHOe pasmMHOXeHME», «Tunbl 6ecrnosoro
PasMHOXEHUA», «Pa3sMHOXeHWe XnammaomoHadbl», «PasMHOXEHWe 3Br/EHbI»,
«Pa3MHOXeHME rnapbl», «Meno3», «XpPOMOCOMbI», «I ameToreHes», «CTpoeHme
ANLEKNETKN 1 cnepmaTtosonga», «OCHOBHble CTafuMn OHTOreHesa», «l1psmoe u
HenpsMoe pas3BuTUe», «Pa3BUTME MAaMCKOro >yka», «Pa3Butuve capaHum»,
«Pa3Butre nArywku», «[BOMHOe OMJIOLOTBOPEHME Y LBETKOBbIX PACTEHMIN»,
«CTpoeHne ceMaH OAHOAOMbHBLIX U ABYAONbHbLIX PacTeHUn», «KU3HEHHbIA LMK
MOPCKOI KanycTbl», «<XKU3HEHHbIN LMK MXa», «KU3HEHHbIN LUK NanopoTHUKa,
«KM3HEHHbI LMK/ COCHbI».

O6opyfoBaHMe: CBETOBO MUKPOCKOM, MWUKponpenapaTbl SALEKIETOK W
cnepmaro3onoB, mofens «LInKn pasBuTms NAryLwKm».,

JladbopaTopHasi padoTra «/13yyeHne CTPOEHUA MONOBLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IMpakTnyeckasi padora «BblBNeHNe MPU3HAKOB CXOACTBA 3apOAblLLEl
MO3BOHOYHbIX XXUBOTHbIX».

JladbopaTopHass padora «CTpOeHMe OpraHoB pPasMHOXXEHWS BbICLLMX
PacTeHNN».

Tema 11. I'eneTMka — Hayka 0 HACJEJCTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3mMoB

icTopus CTaHOBNEHNA U pa3BUTUA TEHETUKWN KaK Hayku. PaboTbl I'. MeHaens,
. ge ®pusa, T. MopraHa. Ponb 0Te4yeCTBEHHbIX YYEHbIX B Pa3BUTUM TeHETUKMN.
PaboTbl H. K. KonbuoBa, H. 1. Basunosa, A. H. benosepckoro, I'. []. KapneyeHko,
FO. A. dununyeHko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIe TeHeTUYeCKNe MOoHATUA U CUMBOJIbI. ['OMOMOrMYHbIE XPOMOCOMBbI,
a/iNeNbHble TeHbl, a/lbTEPHATMBHbIE MPU3HAKK, AOMMWHAHTHbIA W PeLecCUBHbIN
NMpU3HaK, roMo3nroTa, reTeposnroTa, Yictas IMHUA, rTMopuabl, FeHOTUN, (DEHOTUN.
OCHOBHble ~ METOAbl  TEHETUKW:  TMOPUAONMOTNYECKUA,  LUTONOTUYECKUIA,
MOJIEKYNAPHO-reHETUYECKMIA.

JdeMoHCcTpanuu



MopTpetbl: . MeHpens, . ge ®dpus, T. MopraH, H. K. Konsuos, H. W.
Basunos, A. H. benosepckuia, I'. [. KapneyeHko, HO. A. ®ununuyeHko, H. B.
TruModheeB-PecoBCKMUIA.

Tabnuupl 1 cxembl: «MeToAbl FTEHETUKN», «CXeMbl CKPELLMBaHUS».

JlaGopaTopHasi padora «[lpo3ojmna  Kak  OOBLEKT  FEHETMYECKUX
nccnenoBaHnn».

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

MoHornépuaHoe ckpewmBaHue. [lepBblil  3akKOH MeHgens — 3aKoH
efiMHo0b6pasmns rmépunaos NepBoro NoKoseHns. Mpasuio 4OMUHUPOBaHMS. BTopol
3aKOH MeHpaena — 3aKOoH pacliennieHns npusHakos. LinTonornyeckue OCHOBBI
MOHOIrMOpPUAHOr0 CKpeLnBaHns. 'mnoTesa YACTOTbI Framer.

AHanusmpytoLee cKkpewmBaHme. NpomMeXXyTo4YHbIA XapaKTep HacnefoBaHus.
PacLLienneHme Npu3Hakos Npu HEMOMHOM JOMWUHNUPOBaHUN.

AnrnépuaHoe ckpewmpaHmne. TpeTuia 3akoH MeHaens — 3aKoH He3aBUCMMOr 0
HacnefoBaHWsA NPU3HAKOB. LiMToNnornyeckne 0CHoBbI AUTMOPULHONO CKPeLLMBaHUS.

CuenneHHoe HacnegosaHve npusHakoB. Pabotbl T. MopraHa. CuensieHHoe
HacnefoBaHWE TEHOB, HapylUeHWe CLEnneHns mexay reHamu. XpomMocOoMHas
Teopusa HacneaCcTBEHHOCTH.

"eHeTUKa nosia. XpOMOCOMHbIA MexaHU3M onpefeneHus nona. AyTocombl U
Mo/IoBble XPOMOCOMbI. [TOMOraMeTHbI U reTeporaMeTHblii Non. [eHeTnyeckas
CTPYKTYypa nonoBbIX XpoOMOCOM. HacnegoBaHne nNpu3HaKoB, CLEMMIEHHbIX C MOJIOM.

TeHOTMN KaK Lie/1oCTHaa cuctema. MNnenoTponms — MHOXeCTBEHHOE AeCTBME
reHa. MHOXECTBEHHbIA annenn3Mm. B3auMofeincTene HeasleNlbHbIX TEHOB.
KomnnemeHTapHOCTb. Anuctas. lNonumepus.

[TeHETUYECKNIA KOHTPO/b Pa3BUTUSA PACTEHWUIA, XXMBOTHBIX M YENTOBEKA, & TaKKe
(PM3MONOTMYECKMX  MPOLECCOB,  MOBEAEHWA U KOTHUTMBHBLIX  (DYHKLMIA.
["eHeTUYeCKMEe MeXaHN3Mbl CUMOUOreHe3a, MeXaHN3Mbl B3aMMOLENCTBUSA «XO3ANH
— MapasuT» M «X03IMH — MUKPOOWMOM». ["eHETMYeCKMe acrnekTbl KOHTPONs W
N3MEHEeHUS HacNeACTBEHHON MH(hopMaL MK B NOKOSIEHUAX K/IETOK U OpraHn3MOB.

JdeMoHCTpanuu

MopTpeTsbl: . MeHgens, T. MopraH.

Tabnuubl 1 cxembl: «epBbli U BTOPOM 3aKOHbI MeHaens», «TpeTuid 3aKoH
MeHgensa», «AHanusvpytoLee CcKpewnsaHue», «HenonHoe [AOMUHUPOBAHNE,
«CuennieHHoe HacnefoBaHWE MPU3HAKOB Yy Apo30dhubl», «[eHeTMKa nona»,
«Kapuotnn 4yenoseka», «Kapumotun  Apo30ogunnbl»,  «Kapuotun  ATULbI»,
«MHOXECTBEHHbI annenuam», «B3anMoeincTeme reHoB».

Ob6opypfoBaHve: Mofenb [ANs  [eMOHCTpauun 3aKOHOB  eAMHOo06pasvs
rmbpngoB MepBOro MOKOMEHUS W pacLUensieHns TMpPuU3HaKoB, MoAenb ANs
AEMOHCTpaUMM 3aKOHa He3aBUCUMOrO HacnefoBaHWA MNPU3HAKOB, MOAENb A1A



[AEMOHCTPaUMN CLENIEHHOro HacneaoBaHUs MPU3HaKoB, CBETOBOM MMKPOCKONM,
MUKponpenapar: «po3oguna.

IMpakTnyeckass padora «/I3ydeHMe pesynbTatoB  MOHOTMMGPUAHOrO
CKpeLLmBaHus y 4PO30¢nNbI».

IIpakTnyeckass  padora  «/I3yyeHne  pe3ynbTatoB  AUTMOPUAHOIO
CKpeLLMBaHus y Ap030nNbI».

Tema 13. 3aKkoHOMEpPHOCTH U3MEHYMBOCTH

B3aumogencTBme reHotMna wu cpegbl nNpu  (HOPMUMPOBaHUMN  (heHOoTUMa.
AI3MEHUMBOCTbL NPU3HAKOB. KayeCTBeHHbIE U KOMNYECTBEHHbIe MpU3Haku. Buapl
MN3MEHYMBOCTWN: HeHaCNeACTBEHHAsA M Hac/eACTBeHHas.

MoanukaumoHHas M3MeHUMBOCTb. Ponb  cpedbl B (POPMUPOBAHUN
MOAN(MKALMOHHON N3MEHYMBOCTM. Hopma peakummn npusHaka. BapuaumoHHbI
psg 1M BapuaumoHHas Kpueasi (B. WMoraHHceH). CBoiicTBa MOANMPUKALMOHHON
N3MEHYMBOCTN.

CeHOTMMNMYeCKas N3MeHYMBOCTb. CBOMCTBA FeHOTUMMUYECKOW N3MEHUYNBOCTN.
Buabl reHOTUMMYECKON N3MEHUMBOCTN: KOMOUHATMBHAS, MyTaLMOHHaS.

KombuHaTnBHas W3MEHYMBOCTb. Meino3 M MO0MoBOM MNpoOLEeccC — OCHOBa
KOMOMHATMBHOM M3MEHUYMBOCTM. PO/Ib KOMOMHATVBHOW M3MEHUYMBOCTY B CO3JaHNK
reHeTMYecKoro pasHoobpasus B npegenax 0gHoOro smaa.

MyTaunoHHas W3MEHYMBOCTb. Buabl MyTauuidi: TeHHble, XPOMOCOMHbIE,
reHoMHble. CMOHTaHHble W MHAYUMPOBaHHble  MyTauun.  AgepHole  w”
uuTonnasmarmyeckme mytaumm. Comatuyeckue M nonosble MyTauuu. NpUYmHbI
BO3HWMKHOBEHWUA  MyTaumii. MyTtareHbl W WX BAUAHWE HA  OpPraHu3Mmbl.
3aKOHOMEpPHOCTN MyTaLMOHHOro rnpoiecca. 3akKOH TFOMOMOrMYEecKUx psLoB B
HacneacTBeHHON M3meHumBocTn (H.W. BaBunoB). BHesepHas M3MEHUYMBOCTb U
HacneACTBEHHOCTb.

Dnueenemuxa u dnuceHomuka, pojib InuceHemudecKux gbakmopoe 6
HACNe008aHUU U USMEHYUBOCINU qbeHomunuquKux NPUSHAKOB Y OP2AHU3MOE.

JdemoHcTpanuu

MopTpeTsbl: I". ge dpus, B. MoraHHceH, H. V. Basunos.

Tabnmubl M cxembl:  «Buabl  M3MeHUMBOCTU», «MoauprKalMoHHas
N3MEHYNBOCTb, «KoMbUHaTVBHas N3MEHYNBOCTb, «Meino3»,
«OnnopoTBopeHne», «I"eHeTnYecKne 3a60neBaHNS YeNoBeKa», «Buabl MyTaLuid».

O6opyfoBaHMe: XuBble M repbapHble 3K3eMNIAPbl KOMHATHbLIX PacTeHWUNA,
PUCYHKN (hoTOorpaumn) XXMBOTHLIX C pasIMiHbIMU BUAAMU U3MEHUYMBOCTW.

JlaGopaTopHast padora «/ccnefoBaHme 3aKOHOMEPHOCTEN
MOAM(UKALMOHHOA  M3MEHUMBOCTK. [lOCTpoeHWe BapualuMOHHOrO psga W
BapUaLMOHHON KPUBOA»,



IpakTnueckass padora «Mytauum y  gposoduibl  (Ha  rOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTHKa YeJIOBeKa

KapvoTtun yenoseka. MexayHapoAHasa nporpaMma nccnefoBaHuA reHoma
yenoBeka. MeToabl  UM3Y4YeHWA  TEHETUKM  YesioBeKa:  reHeasiormyeckui,
6/M3HEL,0BbIN, LINTOreHETUYECKWNA, NoNyNAUMOHHO-CTAaTUCTUYECKNIA,
MOJIEKYIAPHO-T EHETUYECKUIA. CoBpemMeHHoe onpeaeneHue reHoTumna:
NMOMHOTEHOMHOE CeKBeHMpOoBaHWe, TeHOTUNUPOBaHME, B TOM 4KUC/e C NMOMOLLbHO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHUs YenoBeka. ["eHHble 1 XPOMOCOMHbIe
6onesHn 4enoseka. bonesHM ¢ HacneACcTBEHHON NpeApacroNOXeHHOCTbIO.
3HayeHVe MeAVLMHCKOW TeHETUKM B NMPeaoTBPaLLeHNN U NeYEeHNN TeHeTUYECKNX
3aboneBaHnin yenoBeka. MeaMKO-reHeTUYECKOe KOHCY/NbTUpoBaHue. CTBOMOBbLIE
KNeTKW. TNOHSATUE «TeHEeTMYECKOro rpysa». OTUYeCKMe acnekTbl UCCNefoBaHNiA B
06/1aCTN pejakTMPOBaHUA reHOMA 1 CTBOJIOBbIX K/ETOK.

eHeTUYecKMe (PaKTOpPbl MOBbILIEHHOW YYBCTBUTENILHOCTU YenoBeka K
(hM3MYECKOMY U XMMUYECKOMY 3arps3HeHUIO OKpYXKatoLLet cpefbl. TeHeTuyeckas
npeapacnonoXXeHHOCTb YesloBeKa K NaTosiornam.

JdemoHcTpanuu

Tabnuubl 1 cxembl: «Kapnotun yenoBeka», «MeToAbl U3YUYEHUS TEHETUKM
yenoBeka», «["eHeTUYecKme 3ab01eBaHNA YenoBeKa.

IIpakTuyeckas padora «CoCTaBNEHNE U aHANIN3 POOCNOBHOM.

Tema 15. Cestekuusi opraHnusmMoB

[loMecTuKaLMa 1 cenekumsa. 3apoxkaeHue cenekunmn n JoMecTUKauun. YyeHune
H. . BaBunoBa 0 LleHTpax MPOUCXOXAEHUA M MHOroobpasus Ky/nbTypHbIX
pacTeHuiA. Ponb ceflekLmmn B CO3[4aHNM COPTOB PACTEHMIA U NOPOA, XXMBOTHbIX. CopT,
nopoja, WwraMm. 3aKOH roMOJIOrMYeCKMX PSALO0B B HACNeACTBEHHON N3MEHUMBOCTY
H. . BaB1noBa, ero 3Ha4yeHve 419 CeNIeKLUMOHHON paboThl.

MeToabl CeneKkUMOHHON paboTbl. WMCKYCCTBEHHbI OT6OP: MacCOoBbIA U
VHAVBUAYATbHBIA. JTan.l KOMOMHALUMOHHOW  CeneKumu. cnbiTaHne
npovssoauTeneid no notomctsy. OTOOP MO reHOTMNY C MOMOLLBGH OLEHKU
(heHOTUMA NOTOMCTBA M OTOOP MO reHOTMMY C NOMOLLbLO aHanm3a [HK.

NCKYCCTBEHHbI ~ MyTareHe3 Kak  MeETOf  CefleKUMOHHOW  paboTbl.
PagnaLOHHBIA N XMMUYECKNIA MyTareHe3 Kak UCTOYHUK MyTauui y KylbTYPHbIX
(hopM opraHu3moB. lcnonb3oBaHWE FEHOMHOrO pefakTUpoBaHWA W METOA0B
pekoMOHaHTHbIX AHK a14 nonyyeHns ncxo4HOro marepuana s cenekumn.

[MonyueHune NoAnnIoOU0B. BHyTpurBMa0Bas rmépunamsaums.
B/M3KOPOACTBEHHOE  CKpellvBaHWe, WM UHOPUAWMHT.  HepoaCTBeHHOe
CKpeLinBaHue, WA ayTopuauHr. eTeposnc 1 ero npuymHel. Vcnonb3oBaHue
reteposmca B cenekunn. OTaanéHHas ruopuamsaumns. NpeogoneHne 6ecnnogms



MEeXBWNAO0BbLIX rMOPMA0B. JOCTUMXKEHNA CENEKLNN PACTEHNI N XKUBOTHbIX. «3enénast
PEBOIIOYUA).

CoxpaHeHne 1 U3yyeHne reHeTUYECKX PeCYPCOB KY/bTYPHbIX PaCTeHUI N NX
ANKUX POANYeRn AN CO3[4aHNS HOBbIX COPTOB U TMBPUA0B CeNbCKOX03ANCTBEHHBIX
KYNbTYp. MH3yuenue, coxpanenue u YnNpasieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPpoOMbICI06bIX  IHCUBOMHBIX 6 UYeyAxX VAYUULeHUA
cvuecmeyromux u CO30aHUsl HOBbIX I’lOpO(), AUHULL U Kpoccoes, 6 mom vucie c
NPpUMEHeHUeM COBPEMEHHbIX Mem0o008 HAYYHbIX UCCAe008AHU, Nepedosbix uoetl u
nepcnekmueHsvlx MexHoI02Ul.

JdemoHcTpanuu

MopTpetbl: H. . Basunos, . B. MuuypuH, . O. KapneyeHko, I1. Tl
JlykbaHeHKo, b. J1. Actaypos, H. bopnoyr, [. K. benses.

Tabnuupbl 1 cxembl: «LIeHTPbI MPOUCXOXAEHNUA Y MHOT000Pa3ns KylbTYPHbIX
pacTeHW», «3aKOH FOMO/IOrMYECKMX PAAOB B HAC/EACTBEHHOW WU3MEHUYMBOCTU,
«MeTogbl cenekunny, «OThanéHHas ruopuamnsaumsa», «MyrtareHes»,

JlaGopaTopHas padora «/13yyeHne COPTOB KyNbTYPHbIX PacTeHWUI N MOPOL,
AOMALLIHUX XXNBOTHbIX».

JlaGopaTopHas padora «/13yyeHne METOA0B CENEKLMMN PaCcTEHUI».

IMpakTuueckas padora «[1pVBMBKA PACTEHNIAY.

Okckypeust «OCHOBHblE MeTOAbl W [JOCTUDKEHUS CeNekuum pacTeHuin u
XXUBOTHbIX (Ha CENEKLMOHHYI0 CTaHLMI0, NJIEMEHHYHO hepmy,
COPTOWCNbITaTE/IbHbIA  Y4acTOK, B TerJNYHOe XO3AWCTBO, B nabopaToputo
arpoyHMBEPCUTETA UK HAYHYHOTO LIEHTPA)».

Tema 16. BuoTexHo0J10rusl 1 CHHTEeTHUYECKAsI 0MOJI0THs

OO6beKTbl, MCMo/b3yemMble B OMOTEXHONOTMKN, — K/ETOYHbIE W TKaHeBble
KYNbTYpbl, MWKPOOPraHu3msl, NX XapakTepucTuKa. TpagnuMoHHasA
ovoTexHonorusa:  xneboreyeHue, MOMyYeHME  KUC/TIOMOJSIOYHbIX  MPOAYKTOB,
BUHodenne. MUKpPOOBMONOrnMYecknin cmHTe3. OOBEKTbI  MUKPOOMONOTNYECKUX
TeXHOMOrMin. NMpon3BoAcTBO 6enKa, aMMHOKUCNOT Y BUTaMUHOB.

Co3fiaHne TeXHOSIOrMn U MHCTPYMEHTOB Lie/leHanpaB/ieHHOr0 U3MeHeHUs Y
KOHCTPYMPOBaHNS reHOMOB C Lie/Ibi0 NO/TyYeHUs opraHnu3MoB U UX KOMIMOHEHTOB,
COAepXaLynx He BCTpeyaroLLecs B NpupoLe BUOCUHTETUYECKME MYTU.

KneTtouHas MHXeHepus. MeTofbl Ky/nbTypbl KNETOK M TKaHeil pacTeHWi K
XMBOTHbIX. KpunobaHku. ComaTuyeckas rvbpuamsaums u  COMaTUYECKU
ambpuoreHes. lKicnonb3oBaHve raniougoB B CeNeKUMn pacTeHWid. Ilomyuenue
MOHOKIOHANbHBIX aumumei. Mcnonvzoeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHbBIX
anmumen 6 meouyure. VICKYCCTBEHHOE OMNOAOTBOPEHME. PEeKOHCTPYKUMS
ANLEK/IETOK M K/IOHMPOBaHME XXUBOTHbIX. MeTof TpaHCchnaHTauumn saep KIeTok.



Texnonoeuu OS’OOPOSJZ@HU}Z, KyJ1omueupoearnusl U MUKPDOKIOHATIbHO2O0 PA3SMHONCEHUA
CeNbCKOXO3AUCMBEHHBIX KyJlomyp.

XpOMOCOMHasA M TreHHas WHXeHepusi. VICKYCCTBEHHbIA CUHTE3 reHa W
KOHCTpynpoBaHue pekombuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
LOCTVKEHNSA 1 NePCNeKTBLI XPOMOCOMHOW U TEHHON MHXXEHEPUIN. DKOM0ornyeckme
W 3TUYECKME MPOBIEMbI FTEHHOW UHXXEHEPUN.

MeanumnHckne 6uoTexHonornu. foctreHoMHas Lmgposas meamumHa. MLUP-
AMarHocTnka. MeTaboNoMHbIA aHain3, TeHOLEHTPUYECKUA aHanu3 npoTeoma
YefioBeKa [Ns OLEHKW COCTOAHWA ero 340poBbA. lcnonb3oBaHWe CTBOJ/OBbIX
KNneTtok. TapretHad Tepanusa paka. 3D-6uovHXeHepus ansa  pa3paboTku
(hyHAAMeHTa/IbHbIX OCHOB MeAMLMHCKUX TEXHOMIOTWIA, CO34aHUA KOMIIEKCHbIX
TKaHei CovyeTaHWeM TEXHONOrNA TPEXMEPHOro GMONPUHTUHIA U cKaddongmHra
0151 peLLeHns 3aay NepcoHaIM3MPOBaHHON MeLULMHDI.

Co3fjaHne BEeKTOPHbIX BaKUMH C Lenbto obecrievyeHns KOMOWHMPOBaHHOM
3aWmnTbl OT BO36yauTeneir OPBW, ycTaHOBMEeHVME MOJEKY/ISPHbBIX MeXaHU3MOB
(hyHKUMOHMpoBaHusA PHK-cogepyalymx BMPYCOB, BbI3bIBAKOLWMX 0COO0 OMacHble
3ab60/1eBaHNA YeN0BEKA U XKMBOTHbIX.

JdemoHcTpanuu

Tabnuupbl 1 cxXembl: «ICnonb3oBaHe MUKPOOPraHM3MOB B MPOMbILLIEHHOM
NPon3BoACTBe», «KNeTouHasa MHXeHepua», «I eHHaa NHXEHepUsa».

JlaGopaTopHas padora «/13yyeHne 061bEKTOB BMOTEXHO/IOT NN .

IpakTnueckas padora «l1on1yyeHMe MOOYHOKUC/IbIX NMPOAYKTOB».

Okckypeust  «BUOTEXHONOMMA — BaXKHellas nNpPOW3BOAUTENbHAsA cuna
COBPEMEHHOCTM (Ha BUOTEXHOMOrMYECKOE NPON3BOLCTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne U pa3BUTHE 3BOJIIHMOHHBIX MPEACTABJIEHUH B
OHoJIOrMH

JBOMOUNOHHAA Teopua Y. [apsuHa. [1peAnocCbiNKA  BO3HUKHOBEHUA
AapsuHM3Ma. XK13Hb 1 Hay4yHas feAatenbHocTb Y. [lapBuHa.

[BWXKyLLMe cunbl 3B0MKOLMY BUAO0B Mo Y. JapBuHy (BbICOKaA MHTEHCUBHOCTb
Pa3MHOXEHWA  OpPraHU3MOB, HacNeACcTBeHHas  M3MeHYMBOCTb, 6opbba 3a
CYLLECTBOBaHWe, eCTECTBEHHbIN 1 UCKYCCTBEHHbI OTOOP).

OdopmneHne cuHTeTUYecKoi Teopun 3sonoumn (CTI). HelTpanbHas
Teopuss  3gonounn.  CoBpemeHHas  3BOMOLMOHHasA  6uonorus.  3HaveHume
3BOJIHOLMOHHON TeopUn B (hOPMUPOBAHNM CTECTBEHHO-HaYYHOW KapTUHBbI MUPa.

JdeMoHCcTpanuu



MopTpetbl: Apuctotenb, K. JluHHenn, XK. b. Jlamapk, 3. XK. CeHT-Unep, X.
KtoBbe, Y. AapsuH, C. C. YeTtBepukos, N. N. LLimanbrayseH, K. XongenH, 4. K.
benses.

Tabnuupl 1 cxembl: «Cuctema Xunson npupogbl (no K. JInHHeto)», «JlecTHmua
XMBbIX cyLlecTB (No Jlamapky)», «MexaHn3M (hopMUpoBaHMS NPUCMOCOBNEHNIA Y
PacTeHMI 1 XXMBOTHbLIX (M0 JlamapKy)», «KapTa-cxema MapLupyTa nytewectsms Y.
[apBuHa», «Haxogkm Y. [HdapBuHa», «®PopMbl 60pbbbl 3a CYLLECTBOBAHME,
«[lopofbl rony6ei», «MHoroobpasve KynbTypHbIX (DOPM KanycTbi», «llopogsbl
[OOMALLIHMX YXMBOTHBIX», «Cxema 06pa3oBaHUs HOBbIX BMAOB (Mo Y. [dapBuHY)»,
«CxemMa COOTHOLLEHNS ABWMXKYLINX chn 3BOMOUNKNY», «OCHOBHbIE MONOXKEHUS
CUHTETMYECKOW TEOPUM 3BOJTHOLNNY.

Tema 2. MUKpP03BOIIOLHA U €€ pe3yJIbTATHI

[Monynauus Kak anemMeHTapHaa efuHuLa 3Bonounn. CoBpeMEHHbIE MeTOAbI
OLEHKM TeHeTUYecKoro pasHoobpasust M CTPYKTYpbl nonynsuui. M3meHeHune
reHogoHAa MonynAuMN Kak 3/1eMEHTapHOe 3BOMIOLUMOHHOE fABNeHWe. 3aKOH
reHeTM4YecKoro pasHoeecust [pk. Xapau, B. BaiH6epra.

AneMeHTapHble (aKTopbl (ABMXKYLLME CWMbl) 3BOMAKOUMKW. MyTaLNOHHBINA
npouecc. KomMb6uHaTMBHas W3MeHYMBOCTb. [lpeldd TreHOB —  C/lyyaiiHble
HeHanpas/eHHble M3MEHEeHWs YacToT asieneil B nonynaunax. SgekT ocHoBaTens.
Opgexm oOymuvinounozo eopaviuka. CHUdMCEHUE 2eHemudecKo20 pazHooopasus:
npuuunsl u creocmsus. llposenenue s¢pghexma opeiigha 2enos 6 OONLUUX U MATBIX

NONYIAYUSIX. Mwurpaumn. 3onauus MonynsAuuii: reorpagmyeckas
(npocTpaHcTBeHHas), bronornyeckas (PenpoayKTnBHas).
ECTecTBEHHbIA OTGOp — HanpaBNAwWMA akTop 3BofOUMK. DPopMbl

€CTECTBEHHOro otbopa:  ABWXKYLUMIA,  CTabUNM3PYIOLLNIA,  pa3pblBatOLLNiA
(an3pynTuBHbIA). MonoBoil 0T60P. BO3HMKHOBEHME WM 3BOMOLUMS COLMATIbHOMO
MoBefeHNS XXMUBOTHBIX.

MpUCnoco6/eHHOCTb  OPraHM3MOB  KaK — pe3y/nbTaT  MUKPO3BOMIOLMN.
BO3HMKHOBEHWE NPUCMOCOBIEHNIA Y OpraHn3mMoB. ApoMopo3bl 1 navnoaganTalmu.
[Mpumepbl NPUCNOCO6/IEHNIA Y OPraHN3MOB: MOPJOIOrnyeckue, hU3noornyeckme,
ovoxmmmnyeckme,  nosegeHyeckne.  OTHOCUTENILHOCTb  MPUCMOCO6/1IEHHOCTU
OpraH13Mos.

Bua, ero kputepum wn CTpykTypa. BupgoobpasoBaHue KakK pe3ynbTar
MUKPO3BOMOUMK. 30NnAums — KIo4YeBOW (hakTop BuaoobpasosaHus. MMytn u
CNnocobb! BMA0006pa3oBaHNS: annonaTpuyeckoe (reorpagmyeckoe),
cumnaTpuueckoe  (3KOMOTMYECKOE),  «MFHOBEeHHOe»  (monunnovamnsauus,
rmépuamsauus). AnntenbHOCTb 3BOMHOLMOHHBIX NMPOLIECCOB.

MexaHun3Mbl (hOPMMPOBAHNA BUONOTMYECKOr0 Ppa3HO0bpasus.



Posb 3BONHOLMOHHON 610N0rMn B pa3paboTke HayUHbIX METOAO0B COXPaHEHNA
6ropa3Hoobpasnsa. MUKPO3BONIOLMSA WM KO3IBOMOLMA NapasvTtoB UM UX XO3SEB.
MexaHn3Mbl (hOPMMPOBAHUS YCTONUMBOCTU K aHTUOMOTMKAM U CrOCO6bl 60pbObI C
Hei.

JdemoHcTpanuu

MopTpeTbl: C. C. YeTBepukos, 3. Malp.

Tabnmubl M cxembl: «MyTauMOHHas W3MEHUYMBOCTb», «llonynsaynmoHHas
CTPYKTYpa Buga», «Cxema nposiBNeHNs 3akoHa Xapan—BaiHo6epra», «AsvxyLine
CU/bl 3BOMIOLMN», «DKOMNOrMYecKas M3onauma nonynsumii ceBaHCKOM gopenmn,
«["eorpagmyeckas n3onaums MMCTBEHHMLbI CUOUPCKOW 1 NMCTBEHHWLbI AayPCKO»,
«1onyNAUMOHHbIE BO/HbI YACNEHHOCTU XULLHUKOB WU XXepTB», «CXemMa AeiCTBUS
eCTEeCTBEHHOr 0 0T60pa», «PopMbl 60pPbObI 38 CYLLLECTBOBaHMEY», «MHAYCTPUASIbHbIN
MenaHusm»,  «KuBble  MCKOMaemble»,  «[1OKPOBUTENbCTBEHHAs  OKpacKa
XMBOTHbIX», «[lpefynpexaarolias okKpacka >XMBOTHbLIX», «®U3N0I0rn4ecKme
afanTtaumm», «l1pucnocobseHHOCTb OpPraHu3MoB U €€  OTHOCUTENbHOCTbY,
«Kputepumn Buaa», «Buapi-aBoiHMKN», «CTPYKTYypa BUa B npupoae», «Crnocoobbl
B1A006pa3oBaHus», «Ieorpagmyeckoe B1g006pa3oBaHme TPEX BUAOB NTaHAbILLIEN»,
«3QKO/0rnyeckoe BWA006pa3oBaHMe BWUAOB CUHUL», «[1ONUNAOMALI PaCTEHWUIA,
«KanycTHO-pefeyHblin rnopua».

O6opynoBaHue: repbapun pacTeHNiA, KONNEKLMN HACEKOMbIX, Yydena NTuL, u
3Bepelt C Npumepamm pasinyHbIX NPUCMOCOBEHNIA, Yyyena NTULL U 3Bepelt pasHbIX
BMAOB, repbapum pacTeHUin 6IM3KMX BWAOB, 06Pa30BaBLUMXCS Pa3IMUHbIMU
cnocobamu.

JlaGopaTopHas padora «BbIsiBNIeHME U3MEHUNBOCTI Y 0COOEN OHOI0 BNAA».

JlaGopaTopHasi padora «[1pMcnoco6/1eHns OpraHM3MoB U NX OTHOCUTENbHAA
LIeN1Ieco06pasHOCTb».

JlaGopaTopHass padora «CpaBHeHVME BMAOB MO MOPKOIOrNYECKOMY
KPUTEPUIO».

Tema 3. MaxkpodBoouus U eé pe3yjabTaTbl

MeToabl  M3y4yeHMss  Makpo3BOMOUMW.  [1asieOHTONOrMYecKe  METOApbI
n3ydeHus 3BonouMn. TlepexogHble  (opMbl U (DUNOreHeTUYECKME  pPAabI
OpraH13Mos.

Buoreorpaduueckme Metodbl M3y4veHus asonouun. CpaBHeHWe (nopbl U
(hayHbl MaTepuKOB U OCTPOBOB. Buoreorpauyeckne obnactu 3emnn. Bugbl-
3HIAEMUKN U PENNKTBI.

AMOPUONOrNYECKMEe N CPaBHUTE/IbHO-MOPMOIOTMYECKNEe METOAbI M3Y4YeHUs
3BOMOUMN. [eHEeTUYECKMEe MEeXaHU3Mbl 3BOJIKOLMM OHTOreHe3a W MOSB/EHUS
3BO/MOLUMOHHBLIX  HOBLUECTB.  [OMOMOrMYHblE M aHaJIOTMYHbIE  OpraHsbl.
PyOouMeHTapHble  opraHbl M aTtaBu3Mbl.  MONeKynsipHO-reHeTUYeCKue,



OMOXMMMYECKME N MaTeMaTMUYeCKe MeTOAbl N3yUYeHNsa 3BONHOLMKN. [TOMOMOrnYHbIe
reHbl. COBpeMeHHbIe MeTOAbI MOCTPOEHUS PUTOTEHETUYECKNX [1ePEBbEB.

XPOMOCOMHble MyTauun 1 3BONHOLMA TEHOMOB.

O6une 3aKOHOMEPHOCTM (MpaBuna) aBONKOUUW. [Ipunyun cmenvl GyHKyuil.
HeobpaTumocTb 3sonouun. AgantmeHaa pagvauunsa. HepaBHOMeEpPHOCTb TEMMOB
3BO/IOLMMN.

JdeMoHCcTpanuu

MopTpetbl: K. M. bap, A. O. Koanesckuin, ®. Mwonnep, 3. eKKenb.

Tabnumubl 1 cxembl: «@UNOreHETUYECKUIA PAL NOLIAANY», «APXEONTepUKC»,
«3Bepo3ybble  Awepbl»,  «Cterouedanbl»,  «PUHUOPUTBI»,  «CeMeHHble
nanopoTHUKM», «buoreorpauyeckmne 30HbI 3eMnu», «[peid KOHTUHEHTOBY,
«PenuKkTbl», «HavasbHble CTagunm 3MOPUOHANIBHOrO PasBUTUSA  MO3BOHOUHbIX
XMBOTHbIX»,  «[ OMOMOTNYHbIE U  aHAIOTUYHbIE OpraHbl», «PYAUMEHTbI»,
«ATaBU3MbI», «XPOMOCOMHbIe Habopbl YenoBeka W LMMMaH3e», «[ faBHble
Harpas/ieHNs 3BONOLUNNY», «O6LLMEe 3aKOHOMEPHOCTW 3BOMTHOLINN.

O6opyfoBaHMe: KOMNeKUUn, repbapumn, MynsHKM MUCKOMaeMbIX OCTaTKOB
OpraHvn3moB, My/NIAXW FTOMONOrNYHBIX, aHAIOTUYHBIX, PYAUMEHTaPHLIX OpraHoB U
aTaBU3MOB, KO/IIEKLNN HACEKOMbIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe )KU3HU Ha 3emJie

Hay4yHble runotesbl MPOUCXOXKAEHUA XWU3HM Ha 3emne. AbuOreHes wu
naHcnepmus. [loHay4yHble MPeACTaBeHNS O 3aPOXKAEHUN YKN3HM (KpeauyoHK3M).
"MnoTe3a NOCTOAHHOIO CamMO3apPOXKAEHNA XXU3HWN 1 eé OnpoBep>KeHue onbiTamun @.
Peawn, J1. CnannaHuaHwu, J1. MNactepa. MNMponcxoxaeHue XX1U3Hn n actpobronorus.

OCHOBHbIe aTansbl HeopraHMyecKoi 3BOTOLMN. MnaHeTapHas
(reonorndeckas) a3BonoUMA. XUMUYECKas 3BOMOUMSA. AOMOreHHbIA CUHTE3
OpraHM4yecknx BeLLECTB U3 HeopraHuyeckmux. OnbiT C. Mwunnepa n . KOpw.
O6pa3oBaHue nonnmepos 13 MoHomepos. KoauepsaTHas runotesa A. . OnapuHa,
rmnoTesa nepBMYHOro OynbOoHa [pK. XonpgeiHa, reHeTuyeckass runotesa I,
Ménnepa. Pubosumbl (T. UYek) u runotesa «mmpa PHK» Y. T[un6epra.
dopMupoBaHne MembpaH 1 BO3HUKHOBEHWE MPOTOK/IETKM.

icTopua 3emnn 1 MeToAbl eé usyyeHus. ickonaemble opraHN4ecKme OCTaTKMN.
"eoxpoHonorus n eé metogbl. OTHOCUTENbHAA U abCONKOTHAsA FeOXPOHO/IOrUs.
["eoxpoHONOrnyeckas LLIKana: 30Hbl, 3pbl, MePUOAbI, INMOXN.

HayanbHble 3Tanbl OpraHuWyeckow aonouun. [losBfeHne W 3BOMOLMS
MepBbIX K/ETOK. JBoMouna metabonm3ma. BO3HMKHOBEHME MepPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHble BUOMNEHKN KaK aHasior nepBbiX Ha 3emsie CO0bLLEeCTB.
CTtpomaTtonuTel. NpoKapnoTbl U 3yKapuoThl.



[MponcxoxaeHne 3yKapmoT (CumbuoreHes). 3BOJHOLMOHHOE MPOUCXOXKAEHNE
BUPYCOB. [lponcxoxaeHne MHOIOKNETOYHbLIX OpraHnusMoB. BO3HMKHOBeHWe
OCHOBHbIX rpynn MHOIOK/1ETOYHbIX OpraH1U3MOB.

OCHOBHble 3Tarnbl 3BOMIOLUMM BbICLUMX pacTeHUil. OCHOBHble apoMOpP(O3bl
pacTeHMin. BbIxog pacTeHWid Ha cywy. [losiBneHWe CMNOPOBbIX PAacTEHMIn U
3aBoeBaHMe MKW cywn. CemeHHble pacTeHWs. [1poUCXOXAEeHUE LBETKOBbIX
pacTeHUiA.

OCHOBHble 3Tanbl 3BOMOUMM XMBOTHOTO Mupa. OCHOBHble apoMop®Oo3bl
XXMBOTHbIX. BeHAckas (hayHa. KeMOpUIACKMIA B3pbIB — MOSIB/IEHNE COBPEMEHHbIX
TUNOB. [1epBble XOPA0BbIE XXMBOTHbIE. XKM3HbL B BOAE. IBOMOLMA NMO3BOHOUHbIX.
[MponcxoxaeHne amubnini n pentuavin. TPOUCXOXKAEHVNE MIEKOMUTALWMX |
ntuiy. [puHUMN  KNKYeBOoro apomopgosa. OcCBOeHWe 6eCro3BOHOUYHbLIMK U
NMO3BOHOYHbIMW XMBOTHbLIMU CYLLIN.

Pa3BuTME XM3HW Ha 3emsie MO 3paM WM Mepuofam: apxer, MNPOTEPO30iA,
Naneo3om, Me3030i, KaiHo30i. O6LLas XxapaKTepucTnKa Knmmara u reosiormyeckmx
npoueccoB. NosiBNeHNe 1 pacuBeT XapaKTepHbIX OpraHu3MoB. YTneobpa3oBaHue:
ero yc/0B1s 1 B/IMSHUE Ha ra3oBblii COCTaB aTMocdepsbl.

MaccoBble BbIMUPaHUA — 3KO/TIOTMYECKNE KPU3UCHI NPOLLIOro. MpuyunHbl 1
CNeACTBMA MAcCOBbIX BbIMMpPaHuiA. COBPEMEHHbIA 3KO/IOTUYECKUIA KPU3UC, €ero
0cobeHHocTW. NMpobema coxpaHeHMs 6MopasHOObpa3uns Ha 3emrie.

CoBpemeHHasa cuctema opraHuyeckoro mwvpa. MNpuvHLMNbIE Knaccugpukaumm
opraHn3moB. OCHOBHbIe cUCTeMaTUYecKue rpynnbl OpraHM3mos.

JdemoHcTpanuu

MopTpeTbl: ®. Peaun, J1. CnannaHuaHu, J1. MNactep, . . MeuHukos, A. .
OnapuH, K. XongeiH, I'. Ménnep, C. Munnep, I. FOpw.

Tabnuupl n cxembl: «Cxema onbiTa @. Pegun», «Cxema onbita J1. Mactepa no
N3YyYeHUI0 CcamMo3apoXaeHUsa XnsHum», «Cxema onbita C. Munnepa, I'. FOpu»,
«QTanbl  HEOpraHM4Yeckom  3BoNOUMKM»,  «[EeOXPOHOMOrMYecKas  LuKana,
«HayvanbHble 3Tanbl OPraHNYeckoi 3BoMOLMU», «Cxema 06pa3oBaHUS 3yKapuoT
NyTéM cumbuoreHesa», «CucTema XMBOWM npupodbl», «CTpOoeHWe BuMpyca»,
«ApoMopho3bl  pacTeHUn», «PUHUODUTLI», «OAHOK/IETOYHbIE BOLOPOC/IN,
«MHOroknetTouHble Bogopocnu», «Mxu», «[1anopoTHUKK», «I 0N0CEMEHHbIE
pacTeHms», «OpraHbl LIBETKOBbIX PacTEHWUIA», «CXemMa pa3BUTUS XXMBOTHOIO MUpa»,
«ApPOMOpP(03bl XXMBOTHBLIX», «l1pocTenune», «KULLIEYHONONOCTHbIE», «[110CKMe
yepBu», «YneHUCToHOrme», «Pblbbl», «3eMHOBOAHbIE», «[1pecMbIKatoLLMEeCcs»,
«MTUUbI», «MnekonuTatoLme», «Pa3BUTHE XIU3HW B apXeNCKon ape», «Pa3Butue
XWU3HN B MNPOTEPO30MCKOM 3pe», «Pa3BUTUE >XM3HW B Mase030MCKON 3pe,
«Pa3BunTME XMN3HMN B ME3030MCKOI 3pe», «Pa3BUTUE XKN3HWN B KallHO30MCKOW 3pe,
«CoBpemMeHHasi cuctema opraHM4eckoro Mupa.



O6opyaoBaHue: repbapun pacTeHWin pas3IMYHbIX OTAEN0B, KOMNEeKUUn
HaCeKOMbIX, B/I&XKHbIE Mpenapartbl XXUBOTHbIX, PAKOBMHbI MOJITHOCKOB, KO/JIEKL MU
U IOKOXKUMX, CKeNeTbl MO3BOHOYHbIX XXMBOTHBIX, Yyyesa NTuL, U 3Bepeid, Konnekumm
OKaMeHesiocTer, MOoMe3HbIX WCKOMAaeMbIX, MYNSHKA OPraHUYecKMxX OCTaTKOB
OpraH13Mos.

BupryanbHas naboparopHasi padora «MogenvposaHue onbiToB Munnepa-—
KOpwr No n3yyeHnto abMoreHHOro CUHTe3a OpraHNYeCcKUX COeIMHEHWNIA B NEPBUYHON
aTmocepe.

JlabopaTopHass pabGora «/I3ydyeHVMe U OMNUCaHME WCKOMaeMbIX OCTATKOB
LPEBHUX OPraHN3MoB».

IMpakTnyeckass padora «/I3yyeHMe OCOOGEHHOCTENM CTPOEHUst pPacTeHuN
pasHbIX OTAEN0B.

IMpakTuueckasi padora «/13yyeHne 0COOEHHOCTEN CTPOEHMS MO3BOHOYHbIX
YXMBOTHbIX.

Tema 5. IIpoucxoxaeHue 4eJI0BEKa — AaHTPOIOI eHe3

Pa3genb! 1 3a4ayv aHTpornosiorun. Metofbl aHTPONOMOT NN,

CTaHOBNEHME MpPeLCcTaBNeHNin O MPOUCXOXAEHUN 4enoBeKa. PennrnosHble
B0O33peHuns. COBPeMeHHbIe HayUHble TEOPUN.

CXO[CTBO YesoBekKa C XXMBOTHbIMU. CCTeMaTMUECKOE NOMOXKEHWE YesloBeka.
CBuaeTenbCTBa  CXOACTBA  YeNOBEKA  C  XKMBOTHbIMW:  CPaBHUTE/NbHO-
MOp(o/Iornyeckue, aMBPUONOrnyecKkue, (h131010r 0-6MOXNMNYECKIE,
nosefeHYeckne. OTNINYMA Ye/IOBEKA OT XKMBOTHbLIX. MMPAMOXOXAEHNE U KOMINEKC
CBSI3aHHbIX C HMM MPWU3HAKOB. Pa3BMTWe NONIOBHOMO MO3ra 1 BTOPON CUMHa/IbHOM
CUCTEMBI.

[BmKyLume cunbl ((hakTopbl) aHTPOMOreHesa: GMONOrnMYeckme, coumasbHble.
COOTHOLLIEHME BMONOrNYECKMX M COLMasTbHBIX (PAKTOPOB B @aHTPOMOreHese.

OCHOBHble CTaMM aHTpororeHesa. PaHHWe 4enoBeKoobOpasHble 006e3bsHbI
(MPOKOHCYbI) U paHHWE MOHTMAbI — 06LLMe NMPeaKn YenoBeKO0bpasHbIX 06e3bsH U
nofein. ABCTPaNoNUTEKN — [ABYHOrne npefaku noden. YenoBek ymenblid, nepeble
M3roTOB/IEHNS OPYAUIA Tpyaa. YenoBek NpsAMOXOAALLNIA U MePBbIA BbIXOA NOAEN 3a
npenensl AGpukn. Yenosek reiaens6eprckuii — obLmin NpeaoK HeaHAepTabCKOro
Ye/IOBEKA W YeNloBeKa PasyMHOro. YenoBeK HeaHAepTalbCKUA Kak BWUL NO4el
XO/IOLHOr0 KnMmata. YenoBeK pasyMHbIA COBPEMEHHOIO TuUMa, AEeHWUCOBCKUiA
Ye/ioBeK, OCBOEHWMe KOHTUHEHTOB 3a npegenamn Agpukn. [ManeoreHeTnka u
naneoreHoMumKa.

JBOMOUMA COBPEMEHHOIO YenoBeKa. ECTECTBEHHbI OTOGOP B MOMyNAumMaX
yenoBeka. MyTaLMOHHBIA Mpouecc U NoMmopduamM. MonynsuMoHHbIE BOJHbI,
Apeind reHos, MuUrpaumns u «3qgeKT OCHOBaTeNA» B NOMYIAUUAX COBPEMEHHOIO
yesioBeka.



Uenoseueckne pacbl. lNMoHATME O pace. Bonblive pacbl: eBporneovgHas
(eBpasuiickasl),  aBCTpaso-HerpomaHas  (3KBaTopuanbHas),  MOHro/ionHas
(a3naTcko-amepukaHckas). Bpema v nyTu pacceneHuss 4esioBeka Mo MaHeTe.
EAWHCTBO  yenoBeyecKMx  pac. HayyHasd  HeCcOCTOATE/IbHOCTb  pacu3ma.
Mpncnoco6/ieHHOCTb  YenoBeka K pasHbIM - YCNOBUAM  OKPYXKatoLein cpefbl.
BnusiHne reorpaduueckoii cpebl 1 apeida reHoB Ha MOPQONIOrno 1 PU3N0N0rnto
yesioBeka.

MexgucumnanHapHole  Metodbl B (oM3nyeckoi  (6MONOrmyeckomn)
aHTPoONoONOrnNn.  IBOJIOLUMOHHAA  aHTPOMONOrMA U MNajie0aHTPOMNoNoruns
Ye/IOBEYECKMX NONynaumin. buocoymanbHble UCCNef0BaHUA NPUPOLbI YesioBeKa.
ccnegoBaHme KO3BOMHOLMM BMONOMMYECKOT0 M COLMA/IbHOMO B YeNOBEKE.

JdemoHcTpanumn

MopTpeTbl: Y. AapsuH, J1. Jlukun, A. A. PoruHcknia, M. M. "'epacmos.

Tabnumubl 1 cxembl: «MeTofbl aHTPOMO/ON UK, «I"O/IOBHOM MO3TI Ye/ioBeKa,
«YenoekoobpasHble 006e3bsHbI», «CKefeT 4enoBeka W CKeNeT LWMMMIaH3e»,
«PYyANUMEHTbI 1 aTaBu3Mbl», «[BVKYLLME CUIbl aHTPOMOreHes3a», «3BOOLNOHHOE
OPEBO  YenoBeKa», «ABCTPa/loNUTEK»,  «YenoBeK  YMenblit»,  «Yenosek
NPSAMOXOAALLMIA», «[JeHNCOBCKUIA YenoBek» «HeaHaepTanbLbl», «KpOMaHbOHLLbI»,
«[pefKn yenoBeka», «3Tarbl 3BONOLUN Ye/l0BEKA», «Pacbkl YeNI0BeKa».

Ob6opynoBaHME:  MYNSHKM  OKaMEHeNocTed, NpeamMeToB  MaTepuasibHOM
KyNbTypbl  MPeAKOB  YenoBeka, penpogykuum (dortorpadgun) KaptmH C
MU(ONOrNYECKUMN N OUONEMCKMMM  CHOXKETaMK  MPOUCXOXKAEHNA  YenloBeKa,
(hoTorpagmm Haxof40K UCKOMaeMblX OCTATKOB Ye/I0BEKA, CKeleT YesioBeKa, MOAeNb
yepena YyesioBeKa 1 Yepena LWnmnaH3e, MOAeNb KACTM Ye/loBEKA U KMCTU LUMMIMaH3e,
MOZeNn Topca NpPeLKoB YenoBeka.

JlaGopaTtopnas padGora «/13ydyeHWe OCOOEHHOCTEN CTPOEHUS CKeneTa
Ye/loBeKa, CBA3AHHbIX C MPAMOXO0XKAEHNEM>,

IIpakTiyeckas padora «/13yyeHne IKOMOrMYECKNX afanTaLnin YenoBeka.

Tema 6. JkojiorMsi — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxkaeHue 1 pa3BuTUe aKonorum B Tpyaax A. N'yméonbara, K. ®. Pynbe, H.
A. CesepuoBa, 3. lekkensa, A. TeHcnn, B. H. Cykauésa. Pa3genbl n 3afgauu
akonornn. CeAsb 3KOMOMMKN C SPYTrMMU HayKamu.

MeTtoab! 3konormun. llonesble HabMOAEHUA. DKCMEPUMEHTbI B 3KOJIOTUK:
npupoaHble ¥ fabopaTopHble. MogenuposaHve B 3KONOrmn. MOHUTOPUHT
OKpY>KatoLLLel cpefpl: NOKaNbHbIA, PermoHasbHbIA U FN06abHbINA.

3HayeHMe 3KOMOTMYECKMX  3HAHWA  ANs  4YesloBeKa.  DKO/0rMYeckoe
MVPOBO33PEHME KaK OCHOBA CBfA3eil YenioBeyecTBa C MpuUpogon. dopmmpoBaHme
3KONOrMYECKOM KyNbTYPbl M 3KONOrMYECKOM rpaMOTHOCTU Hace/1eHus.



JemoHcTpanumn

MopTtpetbl: A. T'ym6onbar, K. ®@. Pynbe, H. A. CeBepuoB, 3. Nekkesnb, A.
TeHcnu, B. H. Cykayés.

Tabnuubl U cxembl: «Pa3fenbl 3Konorum», «MeToabl 3Konornmy», «Cxema
MOHUTOPVHIa OKPY>KatoLLEin Cpefbl».

JlabopaTopHas padora «N3y4yeHue METO0B 9KONOrMYecknx
nccnenoBaHnm».

Tema 7. Opranu3msl u cpeaa oOMTAHUS

Jkonornyeckme GakTopbl K 3aKOHOMEPHOCTM UX feincTBusA. Knaccudunkaums
9KO0/I0rMYecKnX (hakTopoB: abnUoTUYeCcKme, BUOTUYECKNe, aHTpororeHHble. Obume
3aKOHOMEPHOCTW [eiCTBUA 3KOMOrMYecknx haktopos. lMpasuno muHumyma (K.
LLInpeHrens, HO. JInbux). TonepaHTHOCTb. OBPUOWMOHTHbIE U CTEHOOWOHTHbIE
OpraHu3Mmbl.

Abnotnyeckne aktopbl. CBET KakK 3KOMOrM4Yeckuin dhaktop. [elicTBue
Pa3HbIX Y4aCTKOB COJIHEYHOrO CMEeKTpa Ha OpraHu3Mbl. DKOMOrMYecKue rpymnbl
PaCTEHMI W >KMBOTHbLIX MO OTHOLUEHMIO K CBeTy. CurHasbHas ponb CBeTa.
doTonepmogunsm.

TemnepaTypa Kak 3KOMOrMYecKuii pakTtop. [eictsme TemnepaTypbl Ha
opraHu3mbl. OVKUNOTEPMHbIE U TOMOWNOTEPMHbIE OPraHU3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIe OpraHu3mbl.

BnaXXHOCTb KakK 3KONOrmyeckuin aktop. [pucrnocobneHns pacTeHuin K
NnoAAepKaHno BoAgHOro GanaHca. Knaccudmkaums pacTeHWUA MO OTHOLLUEHUIO K
Boge. NpncnocobneHns XMBOTHbLIX K U3MEHEHWNIO BOAHOI0 peXuma.

Cpeapbl 06MTaHUA OpraHM3MOB: BOJHas, Ha3eMHO-BO3[YLUHas, MOYBEHHas,
rnybuHHas  NOAMOYBEHHAsd,  BHYTPMOpPraHu3MeHHas.  PU3NKO-XUMUYECKME
0COOEHHOCTN cpef 06MTaHMs opraHn3moB. [NprucnocobneHns opraHM3MoB K XKN3HU
B pasHbIX cpejax.

buonornyeckne putmbl. BHewWwHWE W BHYTPeHHWEe pUTMbl. CyTO4YHble U
rognyHble puTMbl. [PUCMIOCO6/IEHHOCTL OPraHM3MOB K CE30HHBIM M3MEHEHUAM
YC/TOBUIA YKN3HMW.

YKun3HeHHble popmbl OpraHn3MoB. IMNoHATUE 0 XKN3HEHHOI hopme. XKU3HEHHbIE
(hOpMbl pacTeHWiA: [epeBbsi, KYCTapHWKMK, KYCTapHWYKW, MHOrOfIeTHWE Tpasbl,
OAHONeTHMe TpaBbl. XXN3HEHHbIE (DOPMbI YKMBOTHBIX: TMAPOONOHTLI, TE0BUOHTHI,
a3p06bMOoHTLI. OCOBEHHOCTM CTPOEHUA 1 06pa3a KU3HW.

BuoTtuyeckme dakTopbl. Buabl GUOTUYECKNX B3aUMOLENCTBMIA: KOHKYPEHLMS,
XULHWYECTBO, CMMOMO3 U ero (opmbl. [Napasutusm, Koorepauus, MyTyasusm,
KOMMEHCa/IN3M (KBapTMpPaHTCTBO, Hax/1ebHNYeCTBO). HeTpoduueckne
B3aumogencTemsa  (Tonuyeckne,  opuyeckue,  (pabpuyeckme).  3HayeHue



OMOTMYECKMX B3aMMOAENCTBMIA  ANA  CYLLECTBOBaHWA OpPraHMsMoB B cpefe
06uTaHuA. MPUHUMN KOHKYPEHTHOIO UCK/KOYEHUS.

JdemoHcTpanuu

Tabnuubl N CXeMbl: «3IKOMOrn4Yeckme (akTopbl», «CBETOBOM CMEKTP»,
«DKONOrMYecKme rpynrbl XXMBOTHBLIX MO OTHOLUEHUIO K CBETY», «Ten/ioKPOBHbIE
XXVBOTHbIE», «XOMIOLHOKPOBHbIE >KMBOTHbIE», «PU3NONOrNYECKME afanTauum
XMBOTHbIX», «Cpefbl 00MTaHWA OpraHM3mMoB», «BUOMOrNMYECKME PUTMbI»,
«>KM3HEHHbIE (hOPMbI PaCTeHUI», «XKM3HEHHbIE (DOPMbI XXMBOTHBIX», «OKOCUCTEMA
LUMPOKO/IMCTBEHHOIO Neca», «3KOocUcTeMa XBOWHOrO neca», «Llenn nutaHus»,
«XULLHNYECTBO, «['lapasnTmsm», «KOHKYpeHLus», «Cnmbunos»,
«KoMMeHcann3m».

O6opynoBaHue: repbapunt pacTeHUA U XXUBOTHBIX, MPUCNOCOBNEHHbIX K
BAIUAHMIO  Pa3/INUHbIX 3KOMOMMYECKMX (DAaKTOpoB, repbapun CBETONHOOMBBLIX,
TeHeN6MBLIX N TEHEBLIHOC/IMBLIX PaCTEHWIA, CBETO/MOOVBbIE, TEHEN06VBbIE U
TEHeBbIHOC/IMBbIE KOMHATHbIE pacTeHus, repbapmm 1 KONNeKuun Tensiontobmssbix,
3MMOCTOMKMX, MOPO30YCTOMNUMBBLIX PaCTEHWMIA, Yyyena NTUL, 1 3BEpen, repbapuun
PacTeHMI, OTHOCAWMXCSA K rurpotmTam, Kcepodmtam, Me3outam, KOMHATHbIE
pacTeHnst AaHHbIX TPy, KOMMEKUUN XXMBOTHbIX, 0OMTalOWMX B pasHbIX cpenax,
repbapum 1 KOMNEKUMW pPacTeHMin K XXMBOTHbIX, 06/1afaloWwmnx Yeptamu
MPUCMOCO6/IEHHOCTN K CE30HHLIM W3MEHEHUSAM YCNOBUIA YXWU3HW, repbapum u
KOMNEKUMN PacTEHNA N XMBOTHBIX Pa3IMUHBIX >XU3HEHHbIX (DOPM, KOMNeKUmm
YXMBOTHbIX, YHaCTBYHOLMX B Pa3/INUHbIX OBMOTUYECKNX B3aUMOLENCTBUSIX.

JlaGopaTtopHas paGora «BblsiBNeHWe NpPuUCNocobieHnii OpraHu3MoB K
B/IUSIHUIO CBETa.

JlaGopaTtopHas paGora «BblsiBNeHWE NPUCNOCOBNEHNIA OpPraHM3MoB K
B/IUSHUIO TEMIEePaTypbI».

JlaGopaTopHas paGoTa «AHATOMMYECKMEe OCOOEHHOCTN PACTEHNIA U3 Pa3HbIX
MEeCT 06UTaHUA».

Tema 8. Iko10rusi BUI0B M NOMYJIS UM

JKOMOTNYECKME  XApPaKTEPUCTUKM  MOMNyNAumK, Monynaums  Kak
6ronornyeckas cuctema. Posib HEOAHOPOAHOCTM Cpefbl, (PU3NYECKUX GapbepoB U
0C0B6EeHHOCTeNn 61uonornm BMAOB B POPMMPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonynauuii. OCHOBHble MoOKasaTenu MNonynsunMn: YUCNEHHOCTb, MJIOTHOCTS,
BO3paCTHass W MonoBasg CTPYKTypa, POXKAAemMoCTb, MPMPOCT, TeMn pPocTa,
CMEPTHOCTb, MUTpauus.

Jkosornyeckad CTpyktypa nonynauymu. OLeHKa YMCNIEHHOCTM NOMynauun.
AvHamyKa nonynauun n eé perynsaums. BUOTMYeCKMIA MoTeHuman nonynsumu.
MogenvpoBaHue AMHaMUKKU nonynsauun. Kpueble pocTta YNCIEHHOCTY MONYNALUK,
KpuBble BbDKMBaHWA. Perynaums 4MCNeHHOCTU NONynsunin: ponb  (hakTopos,



3aBUCALLMX U HE 3aBUCALLMX OT MIOTHOCTM. DKOMOrMYeckme ctparernm snaos (r- u
K-cTparerun).

[MoHATME 06 3KOMOrMyeckom Huwe Buaa. MectoobutaHme. MHoromepHas
MOZeNb 3KONOrmyecko Huwmn k.. XaTuymHCOHa. Pa3mepbl 3KO/IOMMYeCKOM
HULWIW. ToTeHUnaIbHas 1 peann3oBaHHaa HULLIN.

Buag kak cuctema nonynsuyuin. Apeanbl BUAOB. Buabl M WX >XWU3HEHHbIE
CTpaTervun. SKONOrM4YecKmne 3KBUBAJIEHTSI.

3aKOHOMEPHOCTW MOBEAEHUS U MUrpauuii XKUBOTHbIX. bBuonornyeckume
NHBa3NN Yy>KepOoLHbIX BUAOB.

JdemMoHcTpanuu

MopTpeT: XK. V. XaTUMHCOH.

Tabnuubl 1 CXeMbl: «OKOMIOTMYECKME XapaKTEPUCTUKU  MONYNSALUN»,
«[pocTpaHCcTBEHHAA  CTPYKTypa  nonynauum»,  «Bo3pacTHble  nupaMmuibl
nonynaumm», «CKOPOCTb  3aCefeHna  MOBEPXHOCTU  3eMNN  pas/IMYHbIMK
opraHusmMammy», «Mogesnb 3KONOrnM4eckom HULWm k. . XaTuynmHcoHa.

O6opyfoBaHue: repbapun pacTeHWA, KOMNEKLMN XXUBOTHBIX.

JlaGopaTopHasn padora «[1pncnocobneHns ceMsH pacTeHNIA K PacCeIEHNIO».

Tema 9. Ikoj0rusa coodmECTB. IKOJOTHIYECKHE CHCTEMBI.

CoobulectBa OpraHn3moB. BuoueHo3 M ero cTpykTypa. CBsizu Mexay
opraHusmamu B 61oLieHO3e.

3kocuctema Kak OTKpbiTas cuctemMa (A. K. TeHcnn). DyHKUMOHANbHbIE
ONOKM OpraHM3MOB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefyLEeHTbI.
Tpouyeckne ypoBHW. Tpoduyeckne Lenn K CeTU. ABMOTUYECKME BNOKN
aKocucTem. 'ouBbl 1 Ubl B 3KocucTemax. KpyroBopoT BELLECTB U NMOTOK SHEPrum
B 9KOCUCTEME.

OCHOBHbIe NOKa3aTenn IKoCUCTeEMbI. Briomacca 1 NPpoAYyKUNA. SKOMOrMYecKmne
nMpaMugpl Ynicesn, Gomacchl U aHEpPrun.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. DPuyxkmyayuu.
HanpaBneHHble 3aKOHOMEpPHble CMeHbl COO0OLLECTB — CyKueccumn. epBuYHbIE 1
BTOPUYHbIE CYKLECCUM W WX TMPUYUHBI. AHTPOMOreHHble BO3AENCTBMS Ha
cykueccun. KnnmakcHoe coobLectBo. briopasHoobpasue 1 nonHoTa KpyroBopora
BELLLeCTB — OCHOBA YCTONYMBOCTY COOOLLLECTB.

[MpypogHble IKOCUCTEMbI. Ixocucmemuvl 03€p u pek. IKocucmemvl mMopel U
OKeano08. Jxocucmembnl myH()p, Jecoe, cmenezl, nyCniblHb.

AHTpOMOreHHble 3KoCUCTEMLI. Arpoakocuctema. ArpoueHos. Pasnnuuma
MeXy aHTPOMNOreHHbIMU U NPUPOAHLIMU 3KOCUCTEMAMMU.

Yp60oakocucTembl. OCHOBHble KOMMOHEHTbI yp6o3akocucteM. [opojckas
(hnopa n hayHa. CuHaHTpoOnu3auus TrOPOACKOW (hayHbl. Buonoruyeckoe u
X034MCTBEHHOE 3HaYEeHNe arpo3KoCnCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTU (hOPMMUPOBAHUS OCHOBHbIX B3aVMOAENCTBUIA OpPraHN3MOoB B
aKocuctemax. Ponv kackadnoco 3phgexma u 6udo8-20upukamopos (Kirouesvlx
6U008) 8 pynkyuonuposanuu sxkocucmem. [NepeHOC 3HEPrUn N BELLECTB MeXay
CMEXHbIMW 3KOCUCTEMAMW. Y CTOMUYMBOCTb OpraHn3mos, I'IOI'IyﬂﬂLLI/IM N 3KOCUCTEM
B YCJIOBUAX €CTECTBEHHBLIX N aHTPOMNOreHHbIX BO3,U,€I\/JICTBI/I|71.

Mexanuzmwl 6030eticmaus 3a2psi3HeHUll PA3HbIX MUNO8 HA CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOGbL
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2eHH020 6030eticmsus. MeTofonorus
MOHUTOPWUHIa eCTECTBEHHbLIX N aHTPOIMOIreHHbIX 3KOCUCTEM.

JdemMoHcTpanuu
MopTpeT: A. )X. TeHcnw.
Tabmmubl 1 cxeMbl:  «CTpyKTypa  6GuoueHOo3a»,  «3Kocucrtema

LLUMPOKO/IMCTBEHHOIO Nleca», «3KOCUCTEMA XBOMHOrO fieca», «PYHKUMOHaIbHbIE
rpynnbl OpraHM3MoB B 3KOCUCTEME, «KpyroBopOT BELLLECTB B 3KOCUCTEME», «Llenwn
nuTaHmsa  (NacTouwHas, AeTPUTHas)», «IKOMOrnmyeckas nupaMmmaa Uucen»,
«QKonornyeckas nupammaa 61MomMacchbl», «3KOMOrMyeckas nupammaa 3HepPrmm»,
«O6pasoBaHne 6onoTa», «llepBryHasa cykueccus», «BocctaHoBNeHWe neca nocrne
noxapa», «J9KocucTema 03epa», «ArpoLeHo3», «KpyroBopoT BeELECTB U MOTOK
3HEPrumn B arpoLeHos3e», «pumepbl YpOo0o3KOCHUCTEMD.

Ob6opynoBaHue: repbapun pacTeHNA, KONMEKLNN HACEKOMbIX, Yydena NTuy, 1
3Bepeit, repbapun KynbTypHbIX Y ANKOPACTYLLMX pacTeHUI, akBapuym Kak MOAeNb
3KOCUCTEMBI.

IIpakTyeckas padora «/13yyeHne 1 onmcaHne ypo0o3aKOCUCTEMbI».

JlaGopaTopHasi paGora «/I3yyeHMe pa3HOOOpasnsa MEKMX MOYBEHHbIX
U/IEHUCTOHOMNX B Pa3HbIX 3KOCUCTEMAX.

IKeKypeust «IKCKYpCUs B TUNNYHbLIA 6uoreoueHos (B ayopasy, 6epesHsiK,
e/IbHUK, Ha CYX0[0/bHbIA NN NOMMEHHbIV NYT, 03ep0, 60M10TO)».

IKeKypeusi «IOKCKYpPCUSi B arpo3kocuctemy (Ha nosne Wan B TeMiMYHOE
XO035ACTBO)».

Tema 10. buocdepa — riodaabpHas IKoCHCTEMA

Buoctepa — obuiennaHeTapHas o6onouka 3emnun, rae CyuwlecTBYeT Wn
CyLLLeCTBOBasIa XM3Hb. Pa3BuTre npeactasnieHnini 0 6uoctepe B Tpygax 3. 3rocca.
YueHue B. /. BepHaackoro o 6uocepe. Obnactn brocgepsl 1 eé coctas. XKnBoe
BELL,ECTBO Grochepbl U ero iyHKLUUN.

3aKOHOMEepPHOCTU cylllecTBOBaHMA 6uochepbl. OCobeHHOCTN buocdepbl Kak
rnobanbHON aKocucTeMbl. MHaMMUecKoe paBHoBecKe B 6uochepe. KpyroBopoTb!
BELLLECTB 1 B1OreoXmMmyeckme LmKbl (Yrnepoga, asota). PUTMUYHOCTb SBMEHWIA B
orochepe.



30HasIbHOCTb 6rocepsl. MoHATME 0 6ome. OCHOBHbIe GMOMbI CYLLIW: TYHAPA,
XBOWHbIe fileca, CMeLUaHHble U LUMPOKONIUCTBEHHbIE fleca, CTernu, CaBaHHbI,
MYCTbIHW, TPOMUYECKUe fleca, BbICOKOropbsa. Knmmar, pacTUTeNIbHbIA 1N XXUBOTHbIN
MUpP 6MOMOB CYLLW.

CTpyKTypa 1 (hyHKLMSA XKUBbIX CUCTEM, OLIEHKA UX PECYPCHOr0 noTeHuuana u
orochepHbIX YHKLIA.

JdeMoHCcTpanuu

MopTpeTbl: B. N. BepHagckuid, 3. 3tocc.

Tabnuupl 1 cxembl: «"eocdepbl 3emnn», «KpyroBopoT as3ota B MpuUpoae»,
«KpyroBopoT yrnepoga B npupofe», «KpyrosopoT Kucopoja B NpUpome,
«KpyrosopoT Bofbl B npupoge», «OCHOBHble 6MOMbI Cyln», «Knnmartunyeckme
nosica 3eMnu», «TyHapa», «Tanra», «CMmellaHHbIn necy», «LLINpoKONUCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «IyCTbIHA», «TPONUYECKUIA NEC.

O6opyaoBaHue: repbapum pacTeHWii pasHbIX 6UOMOB, KOMNEKLMN XXNBOTHBIX.

Tema 11. YesioBek M OKpyKa0OIIas cpeaa

JKOMOrnYeckne Kpusncbl M UX NpUYMHbL. Bo3geicTBne denoBeka Ha
orochepy. 3arpssHeHne BO3AYLLUHOK cpeabl. OXpaHa Bo3ayxa. 3arpsisHeHve BOAHOM
cpenbl. OxpaHa BOAHbLIX pecypcoB. PaspylwleHue nouysbl. OXxpaHa MOYBEHHBIX
pecypcoB. MI3mMeHeHne KnumarTa.

AHTPOMOreHHoe BO3JENCTBME Ha PaCTUTENbHBIA N XXMBOTHbIA MUpP. OxpaHa
PacTUTE/IbHOTO W >XMBOTHOrO Mupa. OCHOBHble MPWHLMNLI OXPaHbl MPUPOABbI.
KpacHble kHurn. Ocob60 oxpaHsemble npupogHble Tepputopun  (OOTIIT).
BoTaHW4ecKkme cagpbl U 300/10TMYeCKme NapKu.

OCHOBHbIE MPUHUMMBI YCTOMUYMBOrO PasBUTUA YesloBe4ecTBa U MPUPOAbI.
PauvoHa/lbHOE  MPUPOAOMNO/b30BaHNE U COXpPaHeHWe  BMONOrMYecKoro
pasHoobpasust 3emnn. O6LIMEe 3aKOHOMEPHOCTU r/106a/lbHbIX 3KO/IOMMYECKMX
Kpn3ncoB. OCO6EHHOCTM COBPEMEHHOM0O KpM3nca 1 ero BePOATHbIE MOC/EACTBUS.

PasBuTe METOAOB MOHWUTOPMHIA pPasBUTUA  OMAaCHbIX TEXHOMEHHbIX
npoueccoB. CucmemHble ucciedosanusi nepexooa K pecypcocbepezaiowerl u
KOHKYPeHmocnocoonou suepeemuxe. buonozuueckoe paznoobpasue u buopecypcsi.
HaL;MOHaJZbele qubopmauuonnbze cucmemsl, 0660716111/!661}01/14146 00cmyn K
qu)opMauuu N0 COCMOSIHUIO OMOENbHbIX 6U008 u sxkocucmem. OcHOBbI
aKopeadburumayuu Kocucmem U Ccnocooos 060pvoOLl ¢ OUONOBPENHCOCHUSMUL.
P€KOHcmpyl<l4uﬂ MOPCKUX U HA3EMHbIX IKOCUCmMeEM.

JdemoHcTpanuu

Tabnuupl 1 cxembl: «3arpssHeHne aTMocdepbl», «3arps3HeHne rngpochepbl»,
«3arpssHeHne NoYBbl», «apHUKOBLIN 3PdeKT», «OCc060 OXpaHseMble NPUPOLHbIE
TeppuTopnmn», «Mogenv yrnpasiseMoro Mmpa.



Ob6opynoBaHue: ¢oTorpamm 0XpaHsieMblX PacTeHUA U XMBOTHbIX KpacHoi
KHUr1 Poccuiickoin ®epepaumm, KpacHoM KHUIMM permoHa.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

®droC COO ycraHaBnMBaeT TpeboBaHUA K pe3ynbTaTam OCBOEHUSA
obydyarowmmucs nporpamm  cpegHero o6uwero 06pa3oBaHWA:  JIMUHOCTHbIE,
MeTanpeAMeTHble U NPeAMETHbIE.

B CTpyKType NMMYHOCTHbLIX pe3ynbTaToB OCBOEHMSI NMPorpaMMbl Mo 61onorum
BblZ€/NEHbI CNeaytoLie COCTaBNAOLLIME: 0CO3HaHMEe 06YHaloWUMUCH POCCUNCKOMN
rPaXX4aHCKON MAEHTUYHOCTN — FOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOSATE/IbHOCTY
M CaMOOMPEeAeNneHuto, uanuyue momusayuu K  0Oy4eHUO  6Guonorum,
yenenanpasientoe passumue BHYTPEHHUX YOEXAEHWA NIMYHOCTU Ha OCHOBe
K/HOYEBbIX LIEHHOCTEN WM UCTOPUYECKUX Tpaauumid pasBuTUA OGUONIOTMYECKOro
3HaHWS, comosrnocmb u cnocobrocms 00YHalOLWMXCH PYKOBOACTBOBATLCSA B CBOEM
[eATeNbHOCTU  LLEHHOCTHO-CMbIC/MIOBLIMM ~ YCTaHOBKaMK, MPUCYLLMMU  CUCTEME
B10oN0rnyYecKoro 06pasoBaHus, naiuuue npagocosnanust IKONOTMYECKON Ky/bTypbI,
cnocobrocmu cmasums UENN U CTPOUTL YKN3HEHHbIE M/1aHbI.

JINYHOCTHbIE pe3ynbTaTbl 0CBOEHWNSA NPOrpaMmbl Mo 61oNorMm 4OCTUratoTCs B
eJMHCTBE Y4yebGHOM W BOCNUTATE/IbHON [eATe/IbHOCTM B COOTBETCTBUMM C
TPaANUMOHHBIMIN POCCUMCKMMUN COLMOKYNbTYPHBIMW, UCTOPUYECKUMM U AYXOBHO-
HPaBCTBEHHbIMW LIEHHOCTAMW, MPUHATLIMW B OOLLECTBE MpaBWiaMnm 1 HOpMamu
MoBefeHNs 1 CrnocobCTBYHOT MpoueccaMm CaMOrno3HaHUs, CamMOBOCMUTAHUA U
camopasBUTKS, PasBUTUA BHYTPEHHeW MNO3NUMMA  NIMYHOCTK, NaTpuoTMIMa W
YBKEHWNA K 3aKOHY M NMPaBOMOPSALKY, YefI0BEKY TpyAa W CTapLuemy NOKO/EHUIO,
B3aUMHOI0 YB@)KEHUS, OEPEeXXHOro OTHOLWIEHWUA K Ky/IbTYPHOMY Hac/ieguio u
TpaguLuuaM MHOMOHaUMOHaIbHOTO Hapoga Poccuiickon defepaunu, npupoge u
OKpYy>KatoLLeli cpee.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS Yy4yebHOro npegmera «buonorus»
LO/MKHbI OTPaXKaTb FOTOBHOCTb M CMOCOBHOCTH 06YYatOLLMXCH PYKOBOLCTBOBATLCH
CchopMMPOBaHHON BHYTPEHHEN MNO3NLMENA JIMYHOCTM, CUCTEMON LEHHOCTHbIX
OpWeHTauuid,  MO3UTUBHbLIX  BHYTPEHHUX  YOEXAEHWA,  COOTBETCTBYHOLLUMNX
TPaAULMOHHBIM LIEHHOCTAM POCCUMIACKOrO O6LLECTBa, PacLUMPEHME XU3HEHHOrO
orbITa W OnbITa AEATENIbHOCTN B MPOLECCe pean3almn OCHOBHbIX HamnpasieHu
BOCNUTATE/IbHOWN AeATENbHOCTI, B TOM YMC/Ie B YaCTHU:

1) IpaskKIaHCKOI'0O BOCIIUTAHUS .

ChOpPMMPOBAHHOCTL MPaXKAAHCKON NO3uLUMK 00yHatoLLErocs Kak akTMBHOI0 U
OTBETCTBEHHOI 0 Y/1eHa POCCUICKOro 00LLEeCTBa;

0CO3HaHWMe CBOUX KOHCTUTYLIMOHHBIX MPaB 1 0643aHHOCTEN, yBaXKeH/e 3aKOHa
1 NPaBOMNoOPALKa;



FOTOBHOCTb K COBMECTHOW TBOPYECKOW AeATeNIbHOCTU NPU CO3AaHnN Y4ebHbIX
MPOEKTOB, pPeleHnn Yy4yebHbIX W  MO3HaBaTeNbHbIX 3afay, BbIMO/HEHWN
BMONOrNYECKMX IKCNEPUMEHTOB;

CMOCOBGHOCTL  ONpeaensiTb  COOCTBEHHYHD MO3ULMIO MO  OTHOLIEHWU K
ABNEHNAM COBPEMEHHOW XKN3HWN 1 OOBACHATD €E;

YMEHME YUUTbIBaTb B CBOMX AENCTBUAX HEOOXOAUMOCTb KOHCTPYKTMBHOIO
B3aMMO/ENCTBMA NIOLEN C PasHbIMU YOEXAEHNSAMW, KYNbTYPHbIMU LEEHHOCTAMMW Y
couMasibHbIM MOMOXKEHNEM;

FOTOBHOCTb K COTPYAHWYECTBY B MPOLIECCE COBMECTHOrO BbIMO/HEHMS
y4yebHbIX, MO3HaBaTe/lbHbIX W  WCC/EA0BATENIbCKMX 3afa4y, YBaXKUTENbHOro
OTHOLWUEHNA K MHEHWIO OMMOHEHTOB MpU 0OCY)XAEHMM CMOPHbLIX BOMPOCOB
6M0/10rMYECKOro CoflepXKaHus;

FOTOBHOCTb K N'YMaHWTAPHOW 1 BOIOHTEPCKOW AeATEeNbHOCTY;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

ChopMMPOBAHHOCTb POCCUMCKON TpaXxX4aHCKOW NAEHTUYHOCTI, NaTPMUOTHU3MA,
YBaXKEHWNA K CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTHM nepes POANHON, ropLocTy
3a CBOW Kpai, cBOO PofMHY, CBOIM £A3blK M KynbTypy, NPOLUIOE M HacTosLiee
MHOrOHaLMOHaIbHOro Hapoga Poccuu;

LIEHHOCTHOE OTHOLLIEHME K MPUPOLHOMY Hac/leamMio U NamATHUKaM NPUPoAbI,
AOCTUKEHNAM Poccun B HayKe, UCKYCCTBe, CNOPTe, TEXHONOIUAX, TPYAE;

CMOCOOGHOCTb OLleHMBaTb BK/aJ POCCUACKUX Y4YEHbIX B CTaHOB/IEHWE W
pa3BuTe OMONOrMK, MOHUMaHWS 3Ha4yeHust OMOMOrMM B MO3HAHUWM 3aKOHOB
NPUPOLbI, B XXM3HW YeNOBeKa U COBPEMEHHOI0 00LLLECTBa;

naenHas yb6eXAEHHOCTb, FOTOBHOCTb K CNY)XeHUIO M 3awmte OTeyecTsa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

0CO3HaHVe AYXOBHbIX LLEHHOCTEN POCCUMINCKOro HapoAa;

ChOpMMPOBaHHOCTb HPaBCTBEHHOIO CO3HAHUSA, 3TUYECKOTr0 NOBEAEHUS;

CMOCOGHOCTbL OLEHMBaTL CUTYaUMIO W MPUHMMATb OCO3HaHHbIE pPeLUeHus,
OPWEHTMPYACb HA MOPa/IbHO-HPaBCTBEHHbLIE HOPMbI U LLEHHOCTMU;

0CO3HaHe NIMYHOr 0 BKNaga B NOCTPOEHME YCTOMUMBOrO OYAYLLEroO;

OTBETCTBEHHOE OTHOLLEHWE K CBOMM POAUTENAM, CO3[aHNI0 CEMbM Ha OCHOBE
OCO3HAHHOI0 MPUHATUA LIEHHOCTEW CEMENHON XKM3HW B COOTBETCTBUMM C
TpaguumsaMu Hapogos Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

3CTETUYECKOe OTHOLLUEHMe K MUPY, BK/IKOYas 3CTeTUKY OblTa, HAy4HOro u
TEXHWYECKOro TBOPYECTBa, CNopTa, TPY/Aa, 00LLECTBEHHbIX OTHOLLEHWIA;

MOHMMaHMe 3MOLMOHa/IbHOr O BO3AECTBUSA XXMBOW NMPUPOALI U €8 LEeHHOCTY;



FOTOBHOCTb K CaMOBbIP&XXEHMIO B pasHbIX BWAax WCKYCCTBA, CTPeM/eHue
NPOSBNATL Ka4ecTBa TBOPHYECKON NYHOCTY;

5) ¢usznyeckoro BocnuTaHHMsA, (OPMHPOBAHMSA KYJbTYPbl 310POBbS H
IMOIIMOHAJIBHOTO 6JIal“OlIOJIy‘-IHH:

MOHVMMaHVe 1 peasn3aLuus 340poBOro 1 6e3onacHoOro 0bpasa Xm3sHu (340posoe
NUTaHue, COONIOLAEHNE TMTMEHNYECKMX NPaBUI U HOPM, COaNaHCUPOBaHHbIN PEXM
3aHATUIA WM OTAbIXa, PerynspHas (usnyeckas akTUBHOCTb), 6GepeXHOro,
OTBETCTBEHHOr0 Y KOMMETEHTHOI0 OTHOLLUEHUS K COOCTBEHHOMY (PU3NYECKOMY U
MCUXMYECKOMY 3[10p0BbIO;

MOHMMaHWe LEHHOCTW MpaBun  WMHAMBUAYANIbHOrO W KOMNEKTUBHOIO
6e30MacHOro MoBefeHNs B CUTYaLMAX, YIPOXAKOLMX 340P0BbIO U XXU3HW NIOLEN;

0CO3HaHWe NOCNeACTBUA M HENPUATUA BPefHbIX MPUBbIYEK (YNoTpebneHus
aJTIKOr 0151, HAPKOTUKOB, KypeHus);

6) TPy10BOr0 BOCIUTAHMS:

FOTOBHOCTb K TPYAY, OCO3HaHMe LIeHHOCTN MacTepcTBa, TPYAOoNtooue;

FOTOBHOCTb K aKTWMBHOW [eATeNIbHOCTU TEXHOMOrMYecKo W coumasibHowm
Hanpas/fIeHHOCTW, CMOCOBHOCTb MHULMMPOBATL, MaHNMPOBATL U CaMOCTOATE/IbHO
BbINO/HATL TaKyto AeATe/IbHOCTb;

NHTEPEeC K pa3MyHbIM cepam MpPogecCUOHaIbHOW AeATeNIbHOCTU, YMEeHWe
COBepLUaTb OCO3HaHHbIA BbI6Op Oyayulen npoeccun U Peasim3oBbIBaTbL
COOCTBEHHbIE XXM3HEHHbIE M/aHbl;

rOTOBHOCTb M CMOCOOHOCTb K 06pa3oBaHMI0O M CaMO06pa3oBaHMI0 Ha
MPOTSXKEHNUMN BCEW XKU3HN;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

3KO/I0rMYeCKm Lie1ecoobpasHoe OTHOLLEHME K NPUPOLE KaK UCTOUHUKY YKU3H
Ha 3emsie, OCHOBE €€ CYLLLeCTBOBaHUS;

MOBbILIEHNE YPOBHS 3KOJIOTMYECKON Ky/MbTypbl: NPUOOPeTeHMe oMbiTa
MNaHMPOBaHWUSA MOCTYNMKOB W OLUEHKM WX BO3MOXHbIX MOCNEeACTBUNA  AJ1F
OKpY>KatoLLLel cpeapl;

0CO3HaHVe rnobasibHOro XapakTtepa 3KOMOrMYecKnx MnpobsreM v nyTein ux
peLLeHns;

CMOCOBHOCTbL MCNOMb30BaTh MPUOBPETaEMbIe NMPU U3YUYEHUN BUOMOT NN 3HAHUS
W YMEHWS Mpy  peleHnun  npobsiem,  CBA3aHHbIX C  pauMOHa/IbHbIM
npupogonosnib3oBaHmem  (CO6MOA4eHNe  MpaBun  MOBEAEHMS B MNPUPOSE,
HanpaB/eHHbIX Ha COXpaHEeHWe pPaBHOBECUS B 3KOCUCTEMax, OXpaHy BW/OB,
aKocucTeM, brocgepsl);

aKTUBHOE HENPUATME AENCTBUIA, NPUHOCALLMX BPEA, OKPYXKatoLein NpUpPoaHON
cpefe, YMeHue NporHo3npoBatb HebnaronpuAaTHbIe 3KOMOrMYeCcKMe MoceACcTBuUS
npeanpUHUMaeMbIX AeCTBUIA N NPefoTBpaLLaTh UX;



Ha/IMume pas3BMTOro 3KOMOMMYECKOr0 MbILLIEHUS, 3KOMOMMYECKON KYNbTYpbl,
onbITa [eATeIbHOCTH 3KO/0rMYeCKoiA Hanpas/fIeHHOCT!, YMeHWSA
PYKOBOJCTBOBATbCA UMW B MO3HaBAaTE/IbHON, KOMMYHWKATUBHON M COLMabHOMN
MPaKTMKe, FOTOBHOCTW K Y4acTUIO B NPaKTUYECKON AeATeNbHOCTY 3KOMOrMYECKON
HanpaB/fIEHHOCTW;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

ChOpPMMPOBAHHOCTL  MMPOBO33PEHNS, COOTBETCTBYIOLENO COBPEMEHHOMY
YPOBHIO Pa3BMTUSA HayKM M OOLLECTBEHHOM MPaKTWKKM, OCHOBAaHHOIO Ha Auanore
KyNbTyp, CNOCOGCTBYHOLLEN0 OCO3HAHMIO CBOEr0 MeCTa B MOSINKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBAHME A3bIKOBOM W UMTATENIbCKON KYNbTYpbl KakK CpeAcTBa
B3aMMO/ENCTBMA MEXAY NOAbMU N MO3HAHWS MUPA;

MOHMMaHMe Cneynpukn 61MONOrMM Kak Hayku, OCO3HaHUs eé ponu B
(hOpMMPOBaHUM  PaLMOHA/IBHOr0 Hay4HOro MbILWIEHNS, CO3[4aHWUN  LIeNIOCTHOMO
npeacTaBneHns 06 OKpYXXatolwem Mupe Kak O eAVHCTBe MPUPOAbI, Ye/ioBeKa U
o6LecTBa, B MO3HAHUM MPUPOAHBLIX 3aKOHOMEPHOCTEN W peLUeHnn npobrem
COXPaHeHUs NPMPOAHOro PaBHOBECKS;

y6eXXEHHOCTb B 3HAUYMMOCTM OMOMOrNWN AN COBPEMEHHOW LMBUU3ALUN:
obecrneyvyeHnss HOBOrO YPOBHS PasBUTUA MeAUUMHbI, CO3faHMe MNepcreKTUBHbIX
OVMOTEXHOMNOINIA,  CMOCOBGHLIX  pewaTb  PecypcHble  NpobneMbl  Pa3BUTUS
Ye/I0BEYECTBA, MOMCKa MyTeR BbIXoAa M3 rNobanbHbIX 3KOMOMMYECKMX NPO6IEM U
obecneyeHns  nepexoga K YCTOMYMBOMY  PasBUTMIO,  palMOHa/IbHOMY
MCNOMb30BaHNIO MPUPOAHLIX PEecypcoB U (HOPMUPOBAHMIO HOBbLIX CTaHAAapPTOB
XXU3HMW;

3aMHTEPECOBAHHOCTb B MOMYYEHUWM OUMONMOIMYECKMX 3HAHWIA B LENsX
MOBbILWEHNA OO6LLE Ky/MbTypbl, €CTeCTBEHHO-HAy4YHOW TrpPamMOTHOCTM, Kak
COCTaBHOM 4acT (YHKLUMOHA/IbHOM FPaMOTHOCTM 06y4arowmnxcsi, hopMmpyemon
Npy U3yyeHnmn buonoruu;

MOHMMaHWe CYLLHOCTM METOZO0B MO3HAHWSA, MUCMOMb3YEMbIX B eCTECTBEHHbIX
HayKax, CMoCOGHOCTM WCMO/b30BaTh MOMyYaeMble 3HaHWUS A1 aHan3a U
00BbACHEHMS ABNEHNIA OKPYXKAOLEro mMvpa v NPoUCXoAaLmMX B HEM M3MEHEHWA,
YMeHMe faenatb OOOCHOBaHHbIE 3aK/IHOUYEHMS Ha OCHOBE Hay4HbIX (haKToB U
NMEIOLLMXCH faHHBIX C LiefIbl0 NOMyYeHUs OCTOBEPHbIX BbIBOAOB;

CMOCOGHOCTb CaMOCTOATE/IbHO WCMO/b30BaTb OMONOrMYecKne 3HaHWA LS
peLleHns Npo6/1eM B peasibHbIX XXU3HEHHbIX CUTYaLUSsX;

OCO3HaHWE LIEHHOCTN Hay4yHON AeATeNbHOCTW, FOTOBHOCTb OCYLLECTBSTb
MPOEKTHYIO U UCCNeL0BaTeNbCKYHO AeATe/IbHOCTb MHAMBUAYaLHO U B FPYMNE,;

rOTOBHOCTb W CMOCOBGHOCTb K  HenpepbiBHOMY  00pa30oBaHUO U
CcamMo06pa30BaHNO, K aKTMBHOMY MO/TYYEHUIO HOBbLIX 3HaHWIA MO 6Guonorun B
COOTBETCTBMU C XXM3HEHHbLIMW NMOTPEOHOCTAMMN.



METAINIPEAMETHBIE PE3YJIBTATDI

MeTanpegMeTHble pe3y/ibTaTbl OCBOEHMSI y4ebHOro npegmerta «buonoruns»
BK/IIOYAKOT: 3HauMMble [A1s  (QOPMMPOBaHMS  MUPOBO33PEHUST  00OYyYaroLLMXCA
MeXAnCUMNIMHapHble (MeXnpeaMeTHble) 06LLeHay4YHble MOHATUS, OTpaKaroLiue
LIeIOCTHOCTb  HAay4YHON KapTWUHbI Mupa W CheyuMuKy MeTOAO0B MO3HaHUS,
MCNOMb3yeMbIX B €CTECTBEHHbIX HayKaX (BELLEeCTBO, 3HEPrus, ABMeHne, NpoLecc,
CUCTEMA, Hay4HbIW (hakT, MPUHLMM, TMNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnefoBaHne, HaboaeHNe, U3MePeHNe, SKCNIEPUMEHT 1 ApYriue); yHUBepCasibHble
yyebHble AeincTBus  (Mo3HaBaTe/lbHble, KOMMYHUKATUBHbIE, PErynsTUBHbIE),
obecneunsatoLLme opmmpoBaHme (YHKLMOHaIbHON rPaMOTHOCTU 1 COLUabHOM
KOMMETEHUMN  0ByYarowmMXcs;  CnocobHOCTb  0B6YyYaroLMXCA  MCMO/b30BaThb
OCBOEHHbIe MeXANCUMMNIMHAPHbIE, MUPOBO33PEHYECKME 3HAHNA U YHIBEPCA/IbHbIE
yuyebHble [eCTBUA B M03HABATE/IbHON N COLMaIbHON NPaKTUKe.

B pesynbTarte nsyyeHus 61Monorum Ha ypoBHe cpefHero obuiero obpasoBaHus
y obydarouierocs 6yayt CcopmMmpoBaHbl MO3HaBaTe/lbHble YHUBEPCa/IbHbIE
yyebHble [eNCTBUA, KOMMYHUKATMBHbIE YHUBEPCa/bHbIE Y4YeOHble [OenCTBUS,
PErynaTUBHbIE YHMBEPCA/IbHbIE YYeOHbIe AeNCTBUSA, COBMECTHAsA AeATENbHOCTb.

MeTanpegMeTHble pe3ynbTaTbl OCBOEHMS MPOrpaMmbl CpeaHero o6Lero
06pa3oBaHnA LO/MKHbI OTPaXaThb:

OBJIaZ[eHI/Ie YHUBEPCAJIBHBIMH y‘leﬁHbIMI/I MO3HABATCJIbHBIMHU
JNEUCTBUSAMM:

1) 6azoBble JJOrHYECKHE TeiiCTBUSI:

CaMOCTOATENIbHO  (hOPMYyNMpoBaTb WM aKTyalnsmpoBsatb  Npobnemy,
paccmaTpuBaTb € BCECTOPOHHE;

MCNONb30BaTb MPWU OCBOEHUW 3HAHWA MPUEMBI NIOTMYECKOr0 MbILLIIEHMNS
(aHanu3a, CMHTEe3a, CpaBHEHMS, Knaccugmkaumm, 0606LEeHNS), pacKpbiBaTb CMbIC/
OMONOrNMYECKMUX NOHATUI (BbIAENSATb UX XapaKTepHble MPU3HaKK, yCTaHaB/MMBaTb
CBSA3W C APYTrMMU NOHATUAMN);

onpegensTb Lenu [eaTenbHOCTW, 3a4aBasd MapaMeTpbl U KPUTEPUM KX
AOCTMXKEHNSA, COOTHOCUTb Pe3y/ibTaTbl AeATe/IbHOCTU C NOCTaBNeHHbIMU LeNAamu;

MCNonb30BaTb 6GUONOrMYECKNE NOHATUSA A5 06BACHEHNS (DAKTOB W SBNEHUIN
YX1BOI NPUPOAbI;

CTPOUTbL NIOTMYECKMe paccyxieHus (MHAYKTUBHbIE, AefYKTUBHbIE, MO
aHanoruu), BbISBNATb 3aKOHOMEPHOCTU W MPOTMBOPEYMS B paccmaTpuBaeMbiX
ABNEHNAX, (DOPMY/IMPOBATh BbIBOAbI N 3aK/THOUEHNS;

MPUMEHSATb CXEMHO-MO/E/NbHbIE CPeACTBa A5 NPeACTaBNeHNS CYLLLECTBEHHbIX
CBSA3el M OTHOLIEHWIA B WM3y4YaeMblX OMONOrMYECKMX OObeKTax, a Takxke
NMPOTMBOPEYUMIA Pa3HOr0 pPofa, BbISB/EHHLIX B Pa3/IMYHbIX WHHDOPMALMNOHHbIX
NCTOYHUKAX;



paspabaTbiBaTb N/aH pewleHuss NpPo6/eMbl C YYETOM aHaM3a MMerLmXcs
MaTepuanbHbIX U HemMaTepuasibHbIX PeCYPCOB;

BHOCUTb KOPPEKTMBbI B eATE/IbHOCTb, OLeHMBaTL COOTBETCTBUE Pe3y/bTaTOB
LIeNAIM, OLLEHMBATb PUCKWN MOCNEACTBUIN AeATENIbHOCTH;

KOOPAMHMPOBATb U BbIMO/HATL PaboTy B YC/I0BUAX peasibHOro, BUPTYaslbHOr 0
1 KOMOUHMPOBAHHOI O B3aMMOLENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILL/IEHME NPU PeLLEHNI XKU3HEHHbIX MPOGeM.

2) 0a3oBbIe HCCIEN0BATENbCKHE TEHCTBHS:

BafeTb HaBblKamMy y4e6HO-UCCNe0BaTeNbCKOM U MPOEKTHOW AeATeNbHOCTH,
HaBblKaMW  paspelleHust  npob6sieM,  CrMOCOGHOCTbIO U TOTOBHOCTbIO K
CamMOCTOSATE/IbHOMY MOUCKY METOA0B PeLLEeHNs NPaKTUYECKNX 3a4ay, MPUMEHEHNIO
Pa3NYHbIX METOA0B MO3HAHWUS;

MCNOMb30BaTb pPas/inyHble BUAbl AEATENbHOCTM MO MOMYYEHUHO HOBOrO
3HaHWS, €ro WHTeprpeTauun, npeobpasoBaHMI0 M MPUMEHEHWUIO B YYeBHbIX
CUTYyauusx, B TOM YnCe NPy Co3haHMN YUYebHbIX U CoLMaibHbIX NMPOEKTOB;

(hopMMPOBaTL HayUHbIN TUM MbILWNEHWSA, BNaAeTb HAYYHOW TEPMUHOMOTMEN,
K/THOYEBLIMM MOHATUSAMW U METOAAMMU;

CTaBUTb U (DOPMYNMPOBaTb COOCTBEHHbIE 3afdays B 06pa3oBaTe/lbHOM
[EATENbHOCTU U YXKU3HEHHbIX CUTYaLUAX;

BbISIBNATb MPUYNHHO-CNEACTBEHHbIE CBA3W W aKTyalM3nposaTb 3ajady,
BbIABUraThb rMMNoTe3y eé peLleHns, HaxoANTb apryMeHTbI AN15 oKa3aTe1bCTBa CBOMX
YTBEPXXAEHWIA, 3aiaBaTb MapaMeTpbl Y KPUTEPUUN PeLLEHNS;

aHanM3MpoBaTb MOMlyYEHHble B XOfe PelleHus 3afayn  pesy/bTaThl,
KPUTUYECKN OLEHMBATb UX AOCTOBEPHOCTb, NPOrHO3MPOBaTb M3MEHEHWE B HOBbIX
YCNOBUAX;

[iaBaTb OLEHKY HOBbIM CUTYyaUWsM, OLeHMBATb NPUOBPETEHHLIN ONbIT;

OCYLLeCTB/ATL LieNIeHanpas/ieHHbI MOWCK MepeHoca CPeacTs M cnocobos
LeNCTBUA B NPOECCUOHAIbHYIO CPesy;

YMeTb MEPeHOCUTb 3HaHWSA B MO3HaBaTe/IbHYD W MPaKTUYecKyt 061acTu
XN3HELeATeNIbHOCTH;

YMETb UHTErpupoBaTh 3HaHMS U3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUraTb HOBble WAeW, npeasiaratb OPUrMHa/bHbIE MOAXOAbI U PeLLeHNs,
CTaBUTb MPOBGEMbI M 3aa4u, LOMYCKatoLLMe abTePHATUBHBIE PELLEHUS.

3) pa6ora ¢ nngopmanueii:

OPMEHTMPOBATLCA B Pas/IMUHbIX UCTOYHUKAX MHDOpMaLun (TeKCTe y4ebHOro
nocobmsi, HayyHO-MONyNAPHON nuUTepaType, OMONOrMYECKUX  CNOBapsax U
CMpaBOYHMKAX, KOMMbIOTEPHbIX 6a3axX AaHHbIX, B VHTepHeTe), aHaM3npoBaTb
NHOPMaLMIO Pas/IMyHbIX BULOB M (POPM MPeACTaBeHNs, KPUTUYECKN OLLEHMBATD
€€ OCTOBEPHOCTL M HEMPOTMUBOPEUNBOCTb;



(hopmynmMpoBaTb 3anpocbl M NPUMEHATb Pa3/inyHble METOAbI MPWU MOUCKE U
0T60pe 6MOMOrMYECKOn MHGopMaLUKM, HEOOXOANUMON AN BbIMOMHEHNA YYEOHbIX
3afay;

npuobpeTaTb OMbIT UCMO/b30BAHUS  UHHDOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHONOriA, COBEPLUEHCTBOBATbL Ky/bTYpY aKTUBHOI0 MCMO/b30BaHWS Pa3/InyHbIX
MOUCKOBBIX CUCTEM;

CamMOCTOSITE/IbHO  BbIGUPaTb  ONTUMaNbHYHO  (DOpMYy  MpefcTaBneHUs
610N0rMYeCcKoin MH(opMaLmm (CXeMbl, rpadnku, gnarpaMmmbl, Tab6/IMLbI, PUCYHKN 1
fpyroe);

MCMONb30BaTb Hay4HbIA $S3bIK B KayecTBe CpeAcTBa npu pabote ¢
OMONOrMYecKoin  MHMOPMAaLMEn: MNPUMEHATb  XUMWYECKME, (PU3MYecKme WU
mMaTemaTMyecKme 3Haku MU CUMBOSbI, (hOpMynbl, abbpeBmaTypy, HOMEHKIaTypy,
Mcnonb3oBaTb M MNpeobpas3oBbiBaTb  3HAKOBO-CMMBO/IMYECKME  CPeACTBa
HarnsggHoCTy;

BMafeTb  HaBblkaMM  pacrno3HaBaHMst M 3aWuUTbl  MHDOpMaLUW,
NH(OPMaLIMOHHOWN 6€30NMacHOCTU IMYHOCTH.

OBJIa)IeHI/Ie YHUBEPCAIBHBIMH KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH:

1) o6menmue:

OCYLLECTB/IATb KOMMYHWMKaLMK BO BCEX Chepax >XM3HU, aKkTUBHO y4acTBOBaTb
B Auanore uam AMCKYCCMM MO CYLLECTBY 06CY»XAaemMoil TeMbl (YMeHWe 3aaBaTb
BOMPOCHI, BbICKa3blBaTb CYXXAEHWS OTHOCWUTE/IbHO BbIMOHEHNA MpeaiaraeMoin
3afa4un, YumTbiBaTb MHTEPECHI M COrMacoBaHHOCTb MO3MLUMIA APYrMX YYaCTHMKOB
Ananora unm gucKyccun);

pacnosHaBaTb HeBepbOa/ibHble CcpeAcTBa 00LEeHMS, MNOHUMaTb 3Ha4eHue
couMasibHbIX 3HAKOB, MPEANOCbIIOK BO3HWKHOBEHWUA KOHMIUKTHBLIX CUTYaLWN,
YMETb CMArYaTb KOH(INKTbI U BECTU NEPEr0BOPbI;

BMafieTb Pas/INyHbIMIK Crocobamy 0OLLEHNA U B3aUMOAEWCTBUSA, MOHUMATb
HaMepeHnst ApYrux NLen, NPosBAATb YBaXKUTEIbHOE OTHOLLEHME K cO6ecejHUKY
N B KOPPEKTHOI hopme (hopMynnMpoBaTb CBOWN BO3PaXKEHNS;

Pa3BEPHYTO M NIOTMYHO M3/1aratb CBOK TOYKY 3PEHUs C MCMOb30BaHMEM
A3bIKOBbIX CPeACTB.

2) COBMECCTHAA NCATC/IBHOCTD:

MOHMMaTb N MUCMNOMb30BaTb MPEUMYLLIECTBA KOMAHAHOW M MHANBUAYa/bHON
paboTbl NPX PeLLeHn B1ONOrMYECKon NPob1eMbl, 060CHOBbLIBaTb HEOOXOAMMOCTb
NMPUMEHEHUNSA TPYNNOBbIX (HOPM B3aUMOAENCTBMS NPU PeLLIEHNIN Yy4ebHOM 3afauu;

BblOMpaTb TEMATUKY M METOAbl COBMECTHbIX AENCTBUMA C YYETOM OOLLMX
MNHTEPECOB 1 BO3MOYKHOCTEW KaXKA0r0 YneHa KONNeKTUBa;

NPUHMMATL  LeIM  COBMECTHOW  [eATeNbHOCTW,  OpraHu3oBbiBaTb U
KOOPAMHMPOBaTbL [ENCTBUA MO eé AOCTVDKEHWUIO: COCTaBNATb MnaH [AelcTBUiA,



pacnpefenstb PonM C YY4ETOM MHEHWIA Y4aCTHMKOB, 0OCYXAaTb pe3ynbTaThbl
COBMECTHOM paboThl;

OLeHMBATb Ka4eCTBO CBOEr0 BK/ada U KaXKA0ro y4aCTHNKa KOMaH/bl B 06LLMIA
pe3ynbTar no paspaboTaHHbIM KPUTEPUSIM,

npegnaratb HOBblE MPOEKTbl, OLEHMBATb WAEW C MO3ULMM  HOBMU3HBI,
OpPUrMHANTbHOCTK, NPaKTUYECKOW 3HAYNMOCTU;

OCYLLECTBNATL MNO3UTMBHOE CTPaTErMyecKoe MOBEAEHNE B  Pa3IMUHbIX
CUTyaLusix, NPOsIBNATbL TBOPUYECTBO M BOOOPaXKeHNe, ObITb MHULNATUBHbIM.

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHU PETYJISATUBHBIMHA HeﬁCTBHHMH:

1) camoopranu3anusi:

MCMonb30BaTb OWOMOrMYECKMe 3HaHWUA [NS BbISIBNEHUA MNPo6nem u umx
PELLEHNS B XXU3HEHHbIX U YUYEOHbIX CUTYaLUsIX;

BblOMpaTb Ha OCHOBE OWMOMOrMYECKMX 3HAHWIA LieNeBble M CMbIC/IOBbIE
YCTaHOBKWN B CBOWX AEWCTBUSAX W MOCTYMKax Mo OTHOLUEHUIO K XXWBOW NpUpoae,
CBOEMY 3[10POBbIO U 3[J0POBbI0 OKPYXKatoLLMNX;

CaMOCTOATE/IbHO OCYLLECTB/IATb MO3HABATENbHYIO [eATe/IbHOCTb, BbISABMATbL
nNpo6/eMbl, CTaBUTb U (DOPMYNIMPOBATL COOCTBEHHbIE 3afa4M B 06pa3oBaTe/lbHOM
AeATENbHOCTU U XXMU3HEHHbIX CUTYaLUAX;

CaMOCTOATE/IbHO COCTaB/SATh MaH PeLeHNns NPo6/1eMbI C YHETOM UMEROLLIMXCS
PECYPCOB, COOBCTBEHHbLIX BO3MOXHOCTEN U NPenoYTeHWIA;

[aBaTb OLIEHKY HOBbIM CUTYaLUAM;

pacLLUMpATb PaMKM y4eOHOro nNpeaMeTa Ha OCHOBE /INYHbIX MPeAnoYTEeHWIA;

AenaTb 0CO3HaHHbIN BbIOOP, apryMeHTMPOBaTb ero, 6paTb OTBETCTBEHHOCTb 3a
PeLLEeHNE;

OLeHNBaTb MPUOBPETEHHbIN OMbIT;

cnoco6cTBOBaTb (HOPMUPOBAHUIO W MPOSIBAIEHWIO LUMPOKOW 3pyauunn B
pasHbIX 006M1acTAX 3HAHWA, MOCTOSHHO MOBbILWATL CBOW 00pa30oBaTefIbHbIN W
KY/IbTYPHbIA YPOBEHD.

2) CAMOKOHTPOJIb:

[aBaTb OLIEHKY HOBbIM CUTYyaUMsM, BHOCUTb KOPPEKTMBbLI B AEATENIbHOCTb,
OLleHMBaTb COOTBETCTBME PE3Y/bTAaTOB LENAM;

BNafeTb  HaBblKaMW  MO3HaBaTe/IbHOW  peieKCUM  KaK  OCO3HaHWs
COBEPLUAEMbIX AEACTBMIA WM  MbICAUTE/NbHBLIX MPOLIECCOB, WX Pe3ynbTaToB U
OCHOBaHWI, MUCNONb30BaTb MPUEMBbI pedieKCun ANnd OUEHKM CUTyauuu, Bblbopa
BEPHOI0 PELLEHNS;

YMETb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATL PELLEHUS MO WX
CHVDKEHWIO;

NPUHUMaTb MOTMBbI W apryMeHTbl APYrvx Mpu aHanmse pesynbTarToB
NEeATeNbHOCTY;



3) npunsiTHe ceds U APYrUX:
NPUHMMAaTb Ce6s, MOHUMas CBOW HeJOCTaTKN U AOCTOUHCTBA;
NPMHMMATb MOTMBbI W aprymeHTbl [pYrMX Mpu aHanuse pesynbTaToB
[EATENbHOCTY;
NpW3HaBaTb CBOE NPaBO U NPaBo APYrMX Ha OLUNGKY;
pa3BMBaTb CMOCOOHOCTb MOHMMATb MUP C MO3ULIMK PYrOro YenioBekKa.
INPE/IMETHBIE PE3YJIBTATBI

MpeLMeTHble pe3y/nbTaTbl OCBOEHWA COAEepXaHus Y4yebHOro npegmerta
«buonorusi» Ha yrnybnéHHOM YpPOBHE OPMEHTUPOBAHbI Ha 0b6ecrneyeHue
NPOUNIBHOrO  00yyeHUs  obyyarowmxca  6umonormn.  OHM  BK/IKOYAHOT:
cneyudguyeckne ans 6Monornm Hay4yHble 3HaHUs, YMEHUS U Crocobbl AeACTBUIA NO
OCBOEHWIO, UHTEpPMpeTaumMm 1 npeobpasoBaHUIO 3HaHWI, BUAbI AEATENbHOCTU MO
MOSTYYEHUIO HOBbIX 3HAHMI U X MPUMEHEHUIO B Pa3/INyHbIX YYeOHbIX, & TaKkXe B
peanbHbIX YXWU3HEHHbIX CUTyauusax. MNpeaMeTHble pe3ynbTaTbl NPeACcTaBeHbl Mo
rofam u3y4yeHus.

MpeLMeTHblE pe3ynbTaTbl OCBOEHUA y4yeOHOro npegmera «buonorusa» B 10
Knacce [OMKHbI OTPaXKaTh:

ChopMMPOBAHHOCTL 3HaHWA O MecTe W ponu GUONMOTUM B CUCTEME
€CTECTBEHHbIX HayK, B (JOPMMPOBaHWUN eCTECTBEHHO-HaY4YHON KapTUHbI MUpa, B
MO3HAHUW  3aKOHOB  MPVPOAbI W pewleHUr  npobneM  pauMoHaIbHOro
NMPUPOLOMO/b30BaHUSA, O BKIaAe POCCUMCKUX U 3apYOEXHbIX YYEHbIX B pasBUTHE
o6uonoruu;

BlafleHne  CUCTeMOW  OMOMOrMYECKMX  3HaHWI, KOTOpas  BKJ/IHOYAeT:
OCHOBOMNoOMarawune OUONOrNYeCKMe TEPMUHbI U MOHATUA (KM3Hb, KIETKa,
opraHusm, MetabonmM3m, romeoctas, CaMOperynsumsi, CamoBOCMPOV3BeLEHNE,
HacneACTBEHHOCTb, W3MEHYMBOCTb, POCT W pasBUTKE), OGUONOrMYECKMe Teopun
(knetouHas Teopusa T. LLBaHHa, M. LLineligeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacteeHHocTn T. MopraHa), ydveHna (H. W. BasunoBa — 0 LUeHTpax
MHOro0o6pasus U NPOUCXOXAEHNA Ky/NbTYPHbIX pacTeHuin), 3aKoHbI (e4MHO06pa3ns
MOTOMKOB MepBOro MOKOJIeHWs, pacLLensieHns, YUCTOTbl rameT, He3aBUCUMOrO
HacnepoBaHus . MeHgens, TOMONOrMYECKUX PSAOB B HAcNeCTBEHHOM
n3meH4mnBocTU H. . BaBnnosa), npuHUmUNbI (KOMNIEMEHTAPHOCTH);

BNafleHne OCHOBHbIMW METOZaMW Hay4yHOro MO3HaHUA, WCMOob3yeMbIX B
OMOMOrNYECKUX UCCMef0BaHNAX >KMBbIX O0OBEKTOB (OMucaHue, W3MeEpPeHMe,
HabntofeHne, 3KCNEPUMEHT);

YMEHWE BbIAeNATb CYLLEeCTBEHHbIE NMPU3HAKW: BUPYCOB, K/IETOK NPOKapuoT U
3YKapuoT, OAHOKNETOYHbIX W MHOFOK/MIETOYHbIX OpraHuW3MoB, B TOM 4uUC/e
6aKTepuia, rpnboB, pacTeHW, XXMBOTHBIX 1 Ye/I0BEKa, CTPOEHWS OPraHoB 1 CUCTEM
OpraHoOB pacTeHWI, >KMBOTHbIX, 4eNnoBeKa, MNPOLECCOB >KN3HEAEeATENIbHOCTH,



NPOTEKAIOLMX B OpraHM3mMax PacTeHWiA, XXMBOTHbIX M YesloBeKa, GMOIOrNYECKMX
npoueccoB: obMeHa BellecTB (MeTabonv3M), NPeBpaLLEHNs 3HEPruKn, BpPoXeHus,
aBTOTPOPHOro 1 reTepoTpodHOro TUMOB MUTaHUSA, (DOTOCKMHTE3A M XEMOCUHTE3A,
MWTO3a, Mein03a, rameToreHesa, sMbpuoreHesa, NOCTAIMOPUOHA/ILHOTO Pa3BUTKS,
PasMHOXEHWSA,  MHAMBWUAYaNbHOrO  pa3BuMTUA  opraHusma  (OHTOreHesa),
B3aMMO/ENCTBMA reHOB, reTeposnca, UCKYCCTBEHHOr0 0T60pa;

YMEHMe YyCTaHaB/MBaTb B3aMMOCBSA3N MeXYy OpraHomgamu KNetkm u ux
(hYHKUMAMMK, CTPOEHMEM KNETOK pPasHbIX TKaHeW N WX (YHKUUAMW, MexXay
opraHamm M CcUCTEMamy OpPraHoB Y pPacTeHWI, >XMBOTHbIX W 4YenoBeKa M WX
(DYHKUMAMU, MEXAY CUCTEMaMW OPraHoB M WX (YHKUMAMK, MeXay 3Tanamu
06MeHa BeLecTB, aTarnaMm KNeTOYHOr0 LKA Y XKU3HEHHbIX LIMK/I0B OpraHnu3MoB,
aTanamy 3mMOPUOHAIbLHOTO Pa3BUTWUA, FEHOTMNOM W (DEHOTMNOM, (PEHOTUMOM U
(hakTopamu cpefbl 06UTaHWS;

YMeHWe BblISIBNATL OT/IMUUTESIbHbIE MPU3HAKM XKMBLIX CUCTEM, B TOM 4uUC/e
PaCTEHW, XXMBOTHbIX U YeNOBEKa;

YMEHMEe WCMNOMb30BaTb COOTBETCTBYIOLME aprymMeHTbl, OMONOrnNYecKyto
TEPMUHOMIOTNIO U CUMBOJSIKY ANS AOKAa3aTeNbCTBa POACTBA OPraHW3MOB PasHbIX
CUCTEMaTUYECKUX TPYN;

YMeHMe peLlatb 61uonornyeckune 3afayn, BolBATb MPUYNHHO-CNEACTBEHHbIE
CBS3M MeXAay uccrefyembiMy 61M0N0rMYecKMMIM NpoLeccammn U ABNEHNAMU, Aenatb
BbIBOAb! 1 NPOrHO3bl HA OCHOBAHWMW MOJSTYYEHHbIX Pe3Yy/bTaToB;

YMeH/e BbIMNOMHATL nabopaTopHble M MpakTU4eckne paboTbl, cobnoaatb
npasuia nNpu paboTe ¢ y4ebHbIM 1 1a60paTOPHLIM 060PYA0BaAHMEM;

YMEHMEe BblABUraTb TrUMoTe3bl, MPOBEPATb WX 3KCMEepUMeHTa/lbHbIMU
cpefacTBamu, (hOpMynupys Lefb  UCCNeLoBaHUSA, aHaIn3MpoBaTb MOyYeHHble
pesynbTaTbl U Aenatb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4ebGHO-MUCCNefoBaTe/IbCKOM paboTe no 6uonorun,
3KOMOrMn 1 MeauuuHe, NPOBOAMMOIN Ha 6a3e LUKO/bHbIX Hay4YHbIX 0OLLecTB, u
Ny6/IM4HO  MpPeAcTaBnATb  MNOJMyYeHHble  pe3y/bTaTbl  Ha  YYEHUYEeCKMX
KOH(epeHUmaX;

YMeHMe OLeHMBaTb 3TUYECKME acneKTbl COBPEMEHHbIX WCCNefoBaHUA B
06nactu 6Monormm n MeguunHbl (KNOHMPOBaHMeE, NCKYCCTBEHHOE ONIOA0TBOPEHME,
Hanpas/ieHHOe N3MEeHEeHVEe reHoMa 1 Co3JaHne TPaHCreHHbIX OPraH13MoB);

YMEHMEe OCYLLECTBNATb OCO3HaHHbIA BbIGOP OyayLlen NpogeccCUoHanbHOM
[eATenbHOCTU B 061acT 61onorun, MeauumMHbl, GUOTEXHONOIMMW, BETEpUHapUN,
CeNbCKOro X034MCTBa, MULLEBOM MPOMbILLINEHHOCTW, Yriy6aTh NO3HaBATe bHbI
MHTEPEC, HanpaBNeHHbIA Ha 0CO3HAHHbIN BbIGOP COOTBETCTBYIOLLEN MPoteccun
NMPOAO/HKEHNE  OMOMOTMYECKOro 0bpa3oBaHMsA B OpraHM3aumax CpefHero
NPOEeCCUOHAILHOMO U BbICLLEro 06pa3oBaHus.



[MpefMeTHble pesy/ibTaTbl OCBOEHMS y4yebHOro npegmera «buonorus» B 11
Kiacce [OMKHbI OTPaXKaTb:

CchOpMMPOBAHHOCTb 3HaHW O MecTe W ponu OGUONOrMM B CUCTEME
€CTECTBEHHbIX HayK, B (DOPMUPOBAHWM COBPEMEHHON eCTeCTBeHHO-HAY4HOW
KapTUHbI MUpa, B MO3HAHWWM 3aKOHOB MPUPOAbl W PELUEHUN 3KONOrMYECKMX
npobsieM 4YenoBeyecTBa, a TakkKe B peLIEHMM BOMPOCOB PaLMOHA/IBHOIO
NMPUPOLOMO/b30BaHUSA, N B (POPMUPOBAHMM LLEEHHOCTHOINO OTHOLUEHUS K MPUPOSE,
06LLLECTBY, YeN0BEKY, O BK/afle POCCUINCKMX N 3apyBeXHbIX YUYEHbIX-61MOM0roB B
pasBuTue Gronoruu;

yMeHWe BnafeTb CUCTEMOW OMOMOTMYECKMX 3HAHWIA, KOTOopas BKIHOYaeT
onpefeneHnss U MOHUMaHWe CYLLHOCTM OCHOBOMOMAraroLWmx 61onornyecKmx
TEPMUHOB W MOHATUIA (BMA, 3KOcUCTeMa, Guocdepa), GMONOrMUYecKue Teopum
(aBontoumoHHas teopus Y. JapBuHa, CUHTETUYECKas TEOPUS 3BOJIKOLMM), YYEHUS
(A. H. CeBepuoBa — 0 nyTax 1 Hanpas/eHMsAX agonouun, B.. BepHafackoro — o
ouocdepe), 3aKkoHbl (reHeTuyeckoro pasHoBecusi K. Xapan n B. BainHb6epra,
3apogblwesoro cxoactea K. M. bapa), npasuna (MuHumyma HO. Jlnbuxa,
3KOMOrMYecKo nupamMuibl 3Heprun), runotesbl (runotesa «mupa PHK» Y.
Mnbeprta);

yMeHMe  BMafeTb  OCHOBHbIMW  MeTOZaMM  Hay4yHOro  no3HaHus,
MCNOMb3yeMbIMN B BMONOrMYECKMX UCCIEA0BAHUAX XKMBbIX 0O BEKTOB 1 3KOCUCTEM
(onucaHne, n3mMepeHue, HabNOAEHWe, 3KCMEPUMEHT), Crocob6amn BbISBNEHUA U
OLLEHKW aHTPOMOreHHbIX M3MEHEHWIA B MPUPOLE;

YMeHMEe BbIeNATb CYLECTBEHHbIE MPWU3HAaKW: BWAOB, OMOreoLeHO30B,
aKocUcTeM U Buocdepbl, CTabUNN3MPYIOLLEro, ABMXKYLLEr0 W paspbiBaKOLLEro
eCTeCTBEHHOro 0T60pa, a/1/IoNnaTpPMYecKoro 1 CUMNaTPUYecKoro BMA006pasoBaHNs,
BVSHUA  [BWXKYLIMX  CWM 3BOMIIOLUMM  HA  TEHOOHA  nonynsumu,
MPUCMOCO6/IEHHOCTN OPraHNM3MOB K Cpefie 00UTaHWA, YepefoBaHUA HarpaB/eHWi
3BO/OLMN, KPYroBOPOTA BELLLECTB 1 MOTOKA 3HEPTUN B 3KOCUCTEMAX;

YMeHMe yCTaHaBNMBaTb B3aMMOCBSA3M MeXay npoueccaMu  3BOJHOLUN,
ABWKYLMMW CUIaMX - aHTPOMOreHe3a, KOMMOHEHTaMU Pas3/inyHbIX 3KOCUCTEM U
NPUCMOCO6/IEHNAMN K HUM OPraH13MOB;

YMEHWEe  BbIFBNSATb  OT/IMUYUTE/IbHbIE  MPU3HAKM  XKMBBIX  CUCTEM,
MPUCNOCOG/IEHHOCTb BUAOB K Cpefe 06uTaHus, abuoTMYEeCKMX N BUOTUYECKMX
KOMMOHEHTOB  3KOCWUCTEM, B3aMMOCBS3e/  OpraHM3amMoB B COOOLLECTBaXx,
aHTPOMOreHHbIX M3MEHEHNIA B 3KOCUCTEMaX CBOE MECTHOCTH;

YMEHMe WCNoMb30BaTb COOTBETCTBYIOLME aprymMeHTbl, OMONOrNYecKyo
TEPMUHOMOTMIO U CUMBOJIMKY A/ [OKa3aTeNnbCTBa POACTBA OPraHNM3MOB PasHbIX
CUCTEMATUYECKUX TPy, B3aMMOCBA3M OPraHM3MOB 1 cpefbl 00MTaHWA, eaUHCTBA



YEe/IOBEYECKMX pac, HEeoOXOAMMOCTU COXpaHeHUs MHOroobpasvus BWUAOB U
9KOCUCTEM KaK YC/OBMS COCYLLLECTBOBAHNSA NPUPO/AbI U Ye/I0BEYECTBa,;

YMeHWe pellaTb 61Moornyeckune 3afaum, BblSBAATb NPUUNHHO-CNELCTBEHHbIE
CBA3N MeXAY 1ccnegyeMbIMU 6MON0rMYECKUMI MPOLECCamMm U SBNEHNAMM, AenaTb
BbIBOAb! 1 NPOrHO3bl HA OCHOBAHMMW NOMYYEHHbIX PE3Y/bTaTOoB;

YMeHVe BbIMNOMHATL nabopaTtopHble M MpakTU4eckne paboTbl, cobnoaatb
npasuna npun pabore ¢ y4ebHbIM 1 nabopaTopHbIM 060PY0BaHUNEM;

YMEHWE BblABUraTb TUMNOTE3bl, MPOBEPSATb WX  3KCMNEPUMEHTaSIbHbIMM
cpeacTBamu, (OpMynupys LeNb WCCNefoBaHUs, aHaIM3MpoBaTb MOMYYEHHbIE
pesynbTaTbl U Aenatb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4ebGHO-MUCCNefoBaTe/IbCKOM paboTe no 6uonorun,
3KOMOrMnm 1 MeavuuHe, NPOBOAMMONM Ha 6a3e LUKOMbHbLIX Hay4HbIX OOLLECTB, U
Ny6/IMYHO  MpPeAcTaBnATb  MOJyYeHHble  pe3y/bTaTbl  HAa  YYEHUYECKUX
KOH(hepeHUMAX;

YMEHWE OLeHMBATb rMNOTe3bl U TEOPUM O NMPOUCXOXKAEHWUN XMU3HM, YenoBeka
M YenoBeYECKNX pac, O MpUYMHAX, MOCNEACTBUAX M crnocobax npefoTBpalleHus
rnobanbHbIX N3MEHEeHWI B brocepe;

YMEHME OCYLLECTBNATb OCO3HaHHBIN BbIGOP OyAyLlen npodeccroHanbHOM
AeATeNbHOCTY B 061acTN 6MON0rMK, 3KONOrnK, NPMPOLONO/b30BaHMS, MeAULMHBI,
OMOTEXHONOIMKW, MNCUXONOTMKN, BETEPUHAPWK, CENbCKOr0 XO03MCTBa, MULLEBON
MPOMbILLUNEHHOCTW, YINYyONATb MO3HaBaTe/bHbI WHTEPEeC, Hanpas/IeHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEA  Npodeccun U NPOAO/MKEHME
610oN0rNyYecKoro obpaszoBaHNA B OpraHM3aUmMsaX CpegHero npogecCMoHabHOro U
BbICLLIEr0 06pa3oBaHus.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 kiaace

KoaudecTBo yacoB 3JIeKTp0HHLIe
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabubie | IlpakTnueckue
NMporpamMmMabl Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI pecypehI
1 buonoruna Kak Hayka 1 chepym
2 JKVBble CUCTEMbI U UX U3YYeHWe 2
3 Buonorua KneTku 0.5
4 XMMUYecKas opraHmsaumsa KneTku 10
5 CTpoeHue 1 PYHKLUN KNeTKN 8
5 OO6MeH BeLLeCTB 1 NpeBpaLLeHne 3Heprum B 9 1
KNeTKe
; HacneACTBeHljaﬂ VHopMaLms 1 9 05
peanu3aums eé B KneTke
YKM3HEHHBIN LMK KNETKM 6 1
CTpoeHve 1 pyHKLUM OpraHn3MoB 17 1.5
10 Pa3mMHOXKeHWe 1 pa3BnT1e OpraHn3MoB 8 1.5
1 "eHeTnKa — HayKa 0 Hac/eACTBEHHOCTU 1 5 05
N3MEHYMBOCTM OpPraHn3mMoB
12 3aKOHOMepHOCTM HacneACTBEHHOCTH 10 1
13 3aKOHOMepHOCTU U3MEeHUYNBOCTU 6
14 "eHeTuKa yenoseka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BYOTEXHONOrNA N CUHTETUYECKas 6r1oorus 4
17 Pe3epBHoOe Bpems 1




OBLLEE KOJIMYECTBO YACOB T10 NMPOIrPAMME

102

13




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbBIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IlpakTnyeckue
IPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 3apoxzaeHue Mvpassmme 3BOJIOLMOHHbIX 4 chepym
npeacTasneHnin B buonorum
MwuKpo3BonOLUMA 1 eé pe3ynbTaThl 14 2
Makpossontoumsa 1 eé pesynbrathbl 6
4 [MponcxoXaeHne N pa3BUTHE XKU3HWN Ha 15 15
3emne
5 MponcxoxkaeHue YenoBeka — aHTPOMOreHes 10 1
3KON0rvs — Hayka 0 B3aMOOTHOLLEHUAX
6 OpraHM3mMoB 1 HalopraHM3MeHHbIX CUCTEM 3 0.5
C OKpY)KatoLLeii cpefoi
OpraHu3mbl 1 cpefa 06uTaHus 1.5
Jkonornsa BUA0B 1 NONYNALMIA 0.5
9 3KoNoruns coobecTs. IKOMOrnyeckme 12 05
CUCTeMbl
10 Buocdepa — rnobanbHas sKocucTema 6
11 Uenosek 1 OKpyXxaroLasa cpega 6
12 PesepBHoe Bpems 8
OBLEE KOJTMYECTBO YACOB N0 NPOrPAMME 102 0 7.5




ITOYPOYHOE INTAHUPOBAHMUE
10 KVIACC

KoanuyecTBo 4acoB

Ne

Tema ypoka Kontpoabubie | I[IpakTuueckne
n/n Bcero
padoThI padoTsI

Bronorus Kak KomnnekcHas
1 HayKa 1 KaK 4aCTb COBPEMEHHOI0 1
obuiecTea

2 >Ku1Bble cucTeMbl U UX CBOMCTBA 1

YpoBHeBasi OpraHu3aLys XUBbIX
cucTeM

icToprs OTKPbITUA N U3YUYeHNs
KneTkn. KnetoyHasa Teopus

MeTozbl MONEKYNISPHOM 1
K/IETOYHOIA 6ronoruu.
MpakTnyeckas paboTa
«M3yyeHne MeToA0B KNeTOUHOM
6ronorum (xpomartorpapus,
anekTpodopes,
AnddepeHumansHoe
LeHTpudyrmposaHue, MLP)»

6 XUMnyeckuii coctaB KNeTKu 1

MuHepa/ibHble BelecTBa KNeTKN,
nx Gronormyeckas pPonb

OpraHunyeckue BeLLECTBa KNeTKN
— 6enku. NlabopaTopHas paboTa
8 «O6Hapy»eHne 6enKoB ¢ 1 0.5
MOMOLLbHO Ka4YeCTBEHHbIX
peakuuii»

CsoiicTBa, Knaccugukaums n
(hYHKLMM 6enkos

OpraHuYecKme BeLecTBa KeTKy
— yrneBsofpl

10

OpraHunyeckue BeLLEeCTBa KNeTKK
— mMnuapl

11

HyknenHoBsble Kncnotel. AHK 1
12 PHK. JTabopaTopHas paboTa 1 0.5
«/ccnefoBaHne HYK/TEMHOBbIX




KNCNOT, BblAENEHHbLIX N3 KNETOK
pa3nnyHbIX OPraHn3mMoB»

13

CtpoeHuve n pyHKunn AT .
[pyrue HykneosmaTpudgocgatsl
(HT®)

14

CekseHunpoBaHue AHK. MeToabl
reHOMMUKM, TPAHCKPUNTOMUKM,
NPOTEOMUKN

15

MeToAbl CTPYKTYpPHOIA 61onorumn

16

Tunbl KNeToK.
lNpokapnoTnyeckas Knetka

17

CTpoeHwe 3yKaproTUYeCKON
Knetku. MpakTnyeckas pabota
«l/13y4eHuie CBOMCTB K/IETOUHOIA
MemMbpaHbI»

0.5

18

MoBEpPXHOCTHbIV annapaT KNeTKu

19

20

OpHomeMbpaHHbIe opraHonsbl
KneTku. MpakTnyeckas pabora
«3yyeHne aBuXKeHNA
LyTonNasMbl B paCTUTENbHBIX
KNeTKax»

MonyaBTOHOMHbIE OpraHoubl
KNETKW: MUTOXOHAPUN,
nnactuapl. JlabopatopHas paboTta
«ccnegosaHme nnasmonunsa u
[,enna3mMonn3a B pacTUTeNIbHbIX
KeTKax»

0.5

0.5

21

HemeM6paHHble opraHonzbl
KNeTKM

22

CTpoeHvie 1 yHKLMK siapa

23

CpaBHUTe/bHAs XapaKTepucTMKa
KNeTOK 3yKapmoT. J/labopaTopHas
paboTa «l/3yyeHne CTPoeHMs

KNETOK Pas/IMyHbIX OPraHU3MOB»

0.5

24

AcCMUAALMA U AUCCUMUNALNS
— [1Be CTOPOHbI MeTab0/iM3ma.
Tunbl 06MeHa BeLLecTB.
JlabopaTopHas paboTa
«l13yyeHre KaTaIMTUYeCKOiA
aKTUBHOCTU (PEPMEHTOB (Ha




npumMmepe aMmnniasbl Nn
Katanasbl)»

25

depMeHTaTUBHbIN XapakTep
peaKLMii KNeTOYHOro
meTabonmama. JlabopatopHas
pa6oTa «/3yyeHune
(hepMeHTaTUBHOIO pacLLensieHmns
nepokcmaa Bofopoaa B
pacTUTENbHBIX M XKNBOTHbIX
KNeTKax»

0.5

26

Benkun-aktnaTopbl 1 6eNKK-
NHIMOUTOPSI

27

ABTOTPO(HbIV TUN 06MeHa
BELLECTB

28

doTOCUHTES

29

XemocuHTe3. JTabopaTopHas
paboTa «CpaBHeHVe NPOLECCoB
(pOTOCMHTE3A N XEMOCUHTE3a»

0.5

30

AHa3po6HbIe opraHm3Mbl. Bugpl
6poXkeHus. JTabopaTopHas
paboTa «CpaBHeHMe NPOLEeCcoB
OPOXKEHNSA U AbIXaHUS»

31

A3p006HbIe OpraHM3Mbl. ATanbl
3HepreTMYecKoro obmeHa

32

SHeprvs MemopaHHOro
rpagueHTa npoToHoB. CUHTE3
AT®: paboTa NpoToHHON AT ®-
CUHTa3bI

33

Peakunn maTpu4yHOro cMHTe3a

34

TpaHCKpUNLmMs — MaTPUYHbIN
cuHTe3 PHK

35

TpaHcnauus n eé atansl

36

KogmpoBaHve aMMHOKMCIIOT.
Ponb prbocom B 6UOCKMHTE3e
6enka

37

OpraHusaumsa reHoma y
NPOKapuoT 1 3yKapmnoT

38

MoneKynsipHble MeXaHWU3Mbl
3KCMPECCUM FEHOB Y 3yKap1oT

39

Bupycbl — BHEKNETOUHbIE
(hOPMbI >XKU3HW 1 06NUraTHbIe

0.5




napasuTbl. MNMpakTnyeckas paboTa
«Co3aaHve mofenu Bupyca»

BupycHble 3a601eBaHus

40 UesI0BEKA, XXMBOTHbIX, PaCTEHWI
a1 HaHoTexHoormm B 6uonornm un
MeuLMHe
42 YKU3HEHHBII LMK KNETKK
43 MaTpunuHbIi cuHTe3 AHK
Xpomocombl. JTabopaTopHas
44 paboTa «/13yyeHne XpOMOCOM Ha 0.5
roTOBbIX MUKpOMNpenaparax»
45 LJeneHve KNeTkn — muTos
Tunbl KNeTok. KapnokuHes n
LMTOKMNHe3. JTabopaTopHas
46 paboTa «HabnwgeHne MMTOo3a B 0.5
K/IeTKax KOHYMKa KOopeLlKa nyKa
(Ha roToBbIX MUKpOMpenaparax)»
47 Perynaumsa »n3HeHHOro unkna
KNETOK
48 OpraHnsm Kak eguHoe Lenoe
TKaHW pacTeHuid. JlTabopaTopHas
49 paboTa «M3yyeHune TKaHel 0.5
pacTeHnn»
TKaHW XXMBOTHbIX M Ye/0BEKa.
50 JabopaTopHas paboTa 0.5
«M3yyeHmne TKaHel XXMBOTHbIX»
OpraHbl. CUCTEMbI OPraHoB.
51 JlabopaTopHas pab6oTa 05
«13y4eHne opraHoB LiBETKOBOIO
pacTeHus»
52 Onopa Tena opraH13MoB
53 [ B/>KeHne opraH13mMoB
54 [MnTaHne opraHM3moB
lMnTaHne NO3BOHOYHbIX
55 XXUBOTHbIX. [nLLieBapuTENbHAA
cucTemMa YesnoBeka
56 [blxaHne opraHn3MoB
57 [JbIXaHne No3BOHOYHbIX

XXMBOTHbIX W YeN0BEKa




58

TpaHCnopT BeLLecTB y
OpraH13MoB

59

KpoBeHocHas cuctema
MO3BOHOYHbIX XXUBOTHbLIX U
yenoBeKa

60

BblgeneHve y opraHusmMoB

61

3almTa y opraH1MsmMoB

62

VIMMyHHasa cuctema yenoBeka

63

Pa3fpaXknMocTb 1 perynaums y
OpraH13MoB

64

CymopanbHas perynauus n
3H/I0KPUHHAS CUCTEMA XKMBOTHbIX
1 YenoBeka

65

PopMbl pasMHOXEHWS
OpraHu3MoB

66

MonoBoe pasmHOXKeHWE

67

Melio3

68

MameToreHes. O6pasoBaHue K1
pa3BUTLE NOMOBbIX KNETOK.
JlabopaTopHas paboTa
«M3yyeHne CTPoeHWst MOMOBbIX
KNETOK Ha roTOBbIX
MUKponpenapaTax»

0.5

69

NHauBuayansHoe pasBuTre
OpPraH13MOB — OHTOreHe3

70

3aknafKa opraHoB 1 TKaHei 13
3apO/bILLEBbIX SIMCTKOB

71

POCT 1 pa3BUTME XXMBOTHbIX.
JabopaTopHas paboTa
«BbIsiBIeHME NPU3HAKOB
CXOACTBA 3apofblLLeit
MO3BOHOYHbIX YKNBOTHbIX»

0.5

72

Pa3mMHOXeHWe 1 pa3BuTue
pacTeHuiA. JlabopaTopHas paboTa
«CTpoeHne opraHoB
Pa3MHOXEHWS BbICLLIMX
pacTeHnn»

0.5

73

VicTopus cTaHOBNEHUSA U
pa3BUTUA TEHETUKN KaK HayKun




74

OCHOBHbI€e NMOHATUA U CUMBOSbI
reHeTVKuW. JlabopatopHas paboTta
«[lpo3orna Kak 06bEKT
FeHeTUYECKNX NCCNeA0BaHNIA»

0.5

75

3aKOHOMEPHOCTY Hacnef0BaHUA
npun3HakoB. MoHOrnépuaHoe
CKpeLmBaHue. lNpakTrnyeckas
paboTa "V3yyeHune pe3ynbTaToB
MOHOTMO6PUAHOIO CKpeLLMBaHs

y Apo3odusibl”

0.5

76

LinTonornyeckme ocHoOBbI
MOHOIMOPUAHOIO CKPELMBaHNS

7l

AHanusmnpytoLLiee CKpeLLyBaHye.
HenosHoe JOMUHMPOBaHe

78

AnrnbpunaHoe cKpeLymBaHue.
MpakTuyeckas pabota
«M3yyeHune pesynbTaToB
AUTNOPULHOTO CKpeLyBaHusa y
LPO030(KNIIbI»

0.5

79

LinTonornyeckme oCcHoOBbI
ANTMO6PUAHOr0 CKpeLLMBaHUS

80

CuenneHHoe HacnefoBaHMe
MPU3HAKOB

81

XpoMOoCcoMHasa Teopus
HacneACTBEHHOCTH

82

["eHeTnKa nona

83

["eHOTUN KaK Lie/IoCTHadA cucTeMa

84

"eHeTNYECKNIA KOHTPO/Ib
Pa3BUTUA PACTEHUIA, KMBOTHBIX U
yenoBeka

85

I3MeHYMBOCTb NPU3HaKOB. Buapl
N3MEHYNBOCTU

86

MoandurKaLMoHHas
M3MEHYMBOCTb

87

BapunaumnoHHbIn pag v
BapuaLMOHHasa KpuBas.
JlabopaTopHas pab6oTa
«/ccnefoBaHne
3aKOHOMEpPHOCTE
MOAN(NKALMOHHOM
N3MeH4YMBOCTU. [ocTpoeHne

0.5




BapuaLMOHHOro paga v
BapUaLMOHHON KPUBOA»

88

"eHOTUNKNYecKaa N3MEHUNBOCTb.
KomMbuHaTmBHas N3MeHUYMBOCTb

89

MyTaunoHHas N3MEHUMBOCTb.
MpakTuyeckas pabota «MyTaumm
y Apo30usibl (Ha rOTOBbIX
MUKpOMpenaparax)»

0.5

90

3aKOHOMepPHOCTN MyTaLOHHOTO
npotiecca. InUreHeTnKa u
3MNMreHoMmKa

91

"eHeTMKa YenoBeka.
MpakTuyeckas pabota
«CocTaB/ieHNe 1 aHaIn3
POAOCIOBHOM»

0.5

92

MeTO/bl MEANLIMHCKON reHeTUKM

93

3HaueHve MeANLNHCKON
reHeTUKN B NpefoTBPaLLEHNN 1
NEYEHNN TEeHETUYECKINX
3a00/1eBaHNIA YeNoBeEKa

94

OCHOBHbI€E NOHATUSA CeNeKLMN.
JlabopaTopHas paboTa
«M3yyeHmne copToB Ky/bTYPHbIX
pacTeHWU 1 NoOpoA, AOMaLLHKX
YKMBOTHbIX»

0.5

95

MeTogb! CenekLMoHHON paboThl.
JabopaTopHas paboTa
«13yyeHne MeTOZ0B cenekumm
pacTeHnn»

0.5

96

LLOCTKEHMA CeneKkummn pacTeHni
W XXMBOTHbIX. [MpaKTuyeckas
paboTta «puBMBKa pacTeHnn»

97

CoxpaHeHue, U3yyeHue 1
CMO/b30BaHME FreHETUYECKUX
pecypcos

98

BroTexHoNorna Kak Hayka v
OTpac/ib NPOU3BOACTBA.
MpakTnyeckas paboTa
«3yyeHmne 06bEKTOB
6roTeEXHONOr NN

0.5




99 OCHOBHbIe HarpasneHus 1
CUHTETNYECKON Gronorum
100 XpOMOCOMHas U reHHas 1
NHXeHepus
101 MeanumMHCK1e 6UOTEXHOIOM K 1
Pe3epBHbIin ypoK. MoBTOpeHNe,
102 0606LLIeHMe, cUCTEMATUZALNSA 1
3HaHWN
OBLLEE KOMMMYECTBO YHACOB IO 102 135

NMPOIrPAMME




11 KJIACC

KoanuyecTBo 4acoB

Ne Tema ypoka KonTtpoabHbie IIpakTHyeckne
n/n Bceero
padoThbI padoThI

1 JBO/OUNOHHaA Teopua Y. [apsuHa 1

2 [BVXKyLLne cunbl 3BOTHOLUN BUAOB Mo Y. 1
JapsBuHy

3 Bopb6a 3a cyLecTBOBaHWE, ECTECTBEHHbIN U 1
MCKYCCTBEHHbIN 0TOOP

4 dopmrpoBaHMEe CUHTETUYECKOI TEOPUN 1
aBonOUNN

5 JTanbl 3B0/OLMOHHOIO npoLecca: 1
MWKPO3BO/IOLMA N MaKpO3BO/HOLMSA

6 Monynaums — anemMeHTapHas efMHULA 1
aBonOUNN
3aKOH reHeTM4ecKoro pasHoeecus .

7 Xapaw, B. BaiiH6epra. JlabopaTopHas 1 05
paboTta «BbIfBNeHNe U3MEHYMBOCTU Y '
0co6eli 0aHOro Buaa»

8 dnemeHTapHble (PaKTopb! 3BONHOLMN 1

9 AhheKT ocHoBaTeNs. dPMEKT 6YTbINOUHOIO 1
rop/blLLIKa

10 Murpauun. 3onauum nonynsumia: 1
reorpafuyeckas, buonormyeckas

1 EcTecTBeHHbIN 0TOOP — HanpaBAAOLL A 1
(hakTOp 3BOMOLMUN

12 Monosoii 0T60p 1




13

Mp1cnoco61eHHOCTb OPraHM3MoB Kak
pe3ynbTaT MUKPO3BO/IHOLMN. JlabopaTopHas
pa6oTa «13y4eHne apoMopdo30B U
MaMoaanTaL Uil y PACTEHUI U KMBOTHbIX»

0.5

14

Mpumepbl NPMCNOCo6/1eHNI Y OpPraHM3MOB:
Mopdonornyeckme, Gr3nonormyeckue,
OVOXMMUMYECKME, NOBEAEHYECKME.
JabopaTopHas paboTa «prucnocobneHns
OpraHM3MOoB 1 UX OTHOCUTE/bHAS
LIeN1ecO0OPa3HOCTb»

0.5

15

Bug, ero kputepum 1 CTpyKTypa.
NabopatopHas paboTa «CpaBHeHVE BULOB
Mo MOPOSIOrMYECKOMY KpUTEPUHO»

0.5

16

CTpykTypa Bunga

17

BngoobpaszoBaHue Kak pesy/nbtaT
MUKPO3BOOLMN

18

CBs13b MMKPO3BO/TOLMN 1 3NMUAEMUONOT N

19

Makpoasontouusa. MNaneoHTonornyeckue
METOAbI N3y4HEHNA 3BOTHOLNN

20

Broreorpadgmueckmne MeTofbl N3yYeHNs
3BO/OLMN

21

3MBPUONOrNYECKIE U CPABHUTENBHO-
MOP(ONOr1YecKmne MeTOAbI N3ydeHus
3BOMIHOLMM

22

MoneKkynapHo-reHeTUYecKue,
OMOXMMUYECKME N MaTeMaTMYECKME MeTOoAbI
N3y4yeHna 3BOHOLNN

23

O6Lme 3aKOHOMEPHOCTY 3BONHOLMN




AanTviBHas paamaums. HepaBHOMEPHOCTb

24
TEeMMNOB 3BO/OLMN
o5 HayuHble runotesbl NPOUCXOXAEHNSA XU3HU
Ha 3emne
26 [JoHayyHble NpefCTaB/IeHNs O 3apOXAEHNN
YXN3HU
97 OCHOBHbIe 3Tarnbl HEOPraHN4YeCcKon
3BonOUNN
28 ["MNoTe3bl 3apOXKAEHUA YKU3HN
VcTopusa 3emnun n MeToAabl €€ U3yveHus.
29 NabopatopHas paboTta «3yyeHune n 0.5
OMuCaHme NCKOMaeMbIX OCTaTKOB APeBHUX
OopraHvM3MoB»
30 HauanbHble 3Tanbl OpraHN4ecKoin 3BONOLMM
31 3BO/IOLMA 3yKapuoT
OCHOBHbIe 3Tanbl 3BONOLNY PACTUTENIbHOTO
39 mupa. MpakTnyeckas pabota «/3yyeHune 05
0COGEHHOCTE CTPOEHUA PacTeHNI pasHbIX
OT/AenoB»
33 OCHOBHbIe 3Tarbl 3BOOLNN XXUBOTHOTO
mupa
SBO/IOLMA XKUBOTHbIX. [pakTnyeckas
34 paboTta «M3yyeHne 0CO6EHHOCTEN CTPOEHMS 0.5
MO3BOHOYHbBIX XXMBOTHbIX»
35 Pa3BuTuME XXMN3HWN Ha 3em/ie No 3apam U
nepuogam
36 MaccoBble BbIMUPaHUA — 3KO/IOTMYECKME

KPWU3KUCbI MPOLLIoro




CoBpeMeHHbIi 9KOMOTMYECKMIA KPU3KC, Ero

37
0C06EHHOCTM
38 CoBpemeHHas cucTeMa OpraHuyeckoro
npoLuIoro
39 OCHOBHbIe crcTeMaTUYeCKune rpynnbl
OpraHn3mMosB
40 AHTPONO/IOrNg — Hayka 0 YesioBeke
41 Pa3BuTWe NpeacTaB/IeHNIA 0 NPOUCXOXKAEHNN
yesioBeka
MecTo YenioBeKa B CUCTEME OpPraHMyecKoro
42 mupa. JlabopaTopHas paboTa «3yyeHne 05
0CO6EHHOCTEN CTPOEHUA CKefleTa YenoBeka,
CBSI3aHHbIX C NPAMOXO0XKAEHNEM>
43 [BVXKyLLne cuibl aHTpoMoreHesa
44 CooTHOLLEHME BMOIOTNYECKMX U
coLMasibHbIX (PaKTOPOB B aHTpOMoreHese
45 OCHOBHbIe CTagnn aHTponoreHesa
46 [ManeoreHeTnKa 1 NaseoreHoOMMKa
47 3BO/OLNA COBPEMEHHOIO Ye/lI0BeKa
Yenoseueckue pacol. MNMpakTuyeckas pabora
48 «M3yyeHne 3KoNormyecknx agantawuii 0.5
yesioBeKa»
49 MexancumnanHapHble MeToabl
aHTpOmnosiormu
50 3apoXKaeHne 1 pasBuTHE IKONOrUK
MeTogpl akonoruu. JlabopatopHas paboTa
ol «13y4yeHne MeTof0B 3KONOrNYECKUX 0.5

nccnefoBaHnm»




3HayeHme 3KON0rMYECKMX 3HaHWI ansa

52 1
yesioBeKa
53 JKonorunyeckune hakTopbl 1
AbnoTnyeckue aktopbl. CBET Kak
54 3KO/IOrMYecKuii hakTtop. JlabopaTopHas 1 05
paboTa «BblIfBneH1e NprcnocobaeHnii
OpPraHu13mMoB K BINSHWIO CBETa»
AburoTuyeckue akTopbl. Temnepatypa Kak
55 3KO/IOrMYecKuii thakTtop. JlabopaTopHas 1 05
paboTa «BbISBNeHME NPUCNOCO6EHNI
OPraHun3MoB K BIVSHUIO TEMMEPaTypbI»
AburoTunyeckue hakTopbl. BNaXHOCTb Kak
56 3KO/IOrMYecKuii hakTtop. JlabopaTopHas 1 05
paboTa «AHaTOMMYECKME 0COBEHHOCTU
pacTeHWUIA U3 pasHbIX MECT 0OUTaHMS»
57 Cpepbl 06MTaHMs OpraHM3MoB 1
58 buonornyeckme puTmbl 1
59 YK13HeHHble (hopMbl OpraHn3mMoB 1
60 BuoTtuyeckme hakTopsl 1
3HaueHne 6OTUYECKMX B3aUMOLENCTBII
61 [NS CyLLEeCTBOBaHNA OpraHnU3MOoB B cpefe 1
0buTaHus
62 3KONOrMYecKme XapakTepucTuky nonynauum 1
OCHOBHble NnoKasaTenu NonynALun:
63 YMCNEHHOCTb, N/IOTHOCTb, BO3pacTHasa u 1

rnonoBas CTPyKTypa




OcCHOBHbIe Nokasartenv nNonynsaumm:

64 POX4aeMOCTb, MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTpaLmm

65 JKonornyeckas CTPyKTypa nonynayum

66 JvHamuka nonynaumm n eé perynaums

67 KpuBble pocTa YNCAEHHOCTY NOMYNALUN.
KpuBble BbX1BaHMA
3konorunyeckas HWa suga. SlaboparopHas

68 paboTa «[prucnocobneHms CeMsiH pacTeHuin 0.5
K paccenieHuo»

69 Bua kak cuctema nonynawmia

70 3aKOHOMEPHOCTM MOBEAEHUS U MUTPaLyiA
YXMBOTHbIX

71 Co06LLecTBO OpraHnM3MoB — 6MOLEHO3

72 JKOCuCTEMA KaK OTKpbITas cucTeMa

73 KpyroBopoT BeLLecTB 1 NMOTOK 3Hepruv B
JKocucTeme

74 OCHOBHbIe MoKasaTe/i 3KOCUCTEMBI

75 JKonornyeckue nupamuabl

76 3meHeHMs coo6LLECTB — CYKLIECCUM

o MpupoAHbIE 3KOCUCTEMBI. DKOCUCTEMbI 03Ep
N PeK. AKOCMUCTEMbI MOPEI 1 OKeaHOB

78 MpupogHble 3KOCI/IC'I;eMbI. JKocucTeMbl
TYHAP, 1eCOB, CTEMNen, NyCTbiHb

79 AHTPONOreHHbIE 3KOCUCTEMBbI

80 Yp6oakocucTemsbl. MNMpakTnyeckas paboTa 05

«M3yyeHmre 1 onucaHne ypbosKoCnCTeMbI»




3aKOHOMepHOCTY (HOPMMPOBAHUS OCHOBHBbIX

81 B3aVMOAENCTBUIA OpraHM3mMOB B
aKocucTeMax
MexaHu3Mbl BO3AENCTBUSA 3arpA3HEHNIA

g2 pasHbIX TUMOB Ha Cy60PraHN3MeHHOM,
OpraHn3MeHHOM, NOnyNALNOHHOM U
3KOCMCTEMHOM YPOBHSIX

83 Brocepa — obwennaHeTapHas 060104Ka
3emnu

84 YueHue B. V. BepHagckoro o buocepe

85 3aKOHOMEepHOCTM CyLLecTBOBaHMS Buocgepsl

86 KpyroBopoTbl BELLECTB U
OVOreoXMUYecKue LMKbl

87 30HasIbHOCTL 6rocthepbl. OCHOBHbIE GUOMbI
CyLum

88 YCTORUMBOCTL Grocthepsl

89 OKO0/I0rNYecKne Kpu3nchbl U NX NPUYnNHBLI

90 Bo3gelicTBre yenoBeka Ha 6uochepy

o1 AHTponoreHHf)e BosgeMCTvae Ha
PacTUTeNbHBIA U XXNBOTHBIA MUP

92 OxpaHa npupoabl

03 OCHOBHble NPUHLMMbI YCTOMUNBOIO
pa3BMTUSA YenoBeYecTBa 1 NPMPOLbI
PaLmoHaibHOe NpYPOAOMNO0sb30BaHMe U

94 COXpaHeHne B1MONOr1YeCcKoro pasHoobpasns
3emnu

05 O606LeHne No Teme «MUKpPO3BONHOLNA 1 €8

pe3ynbTaThl»




O606LLeHMe Mo TeMe «MaKpo3BontoLUS U eé

96 1
pesynbTaTbl»

97 0O606LeHne No Teme «MPONCXOXKAEHNE 1 1
Pa3BUTUE XN3HW Ha 3emne»

08 O606LLeHNe no TeMe «lMponcxoxaeHve 1
4enI0BEKA — aHTPOMNOreHE3»

99 O606LLEHNE NO TeMe «IKONOTMs — HayKa 0 1
B3aVIMOOTHOLLIEHMAX OPraHn3MOoB»
O606L1eHne No Teme «OpraHn3mbl 1 cpeaa

100 1
0bUTaHNA»

101 0606UJ,eH|ﬂe Mo Teme «3KO0MMA BUAOB U 1
nonynayunii»

102 O606weHKe no Teme «brocdepa — 1
rno6anbHas aKocucTeMa»

OBLLEE KOTMYECTBO YACOB MO NMPOIrPAMME 102 7.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






