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NOACHUTE/NIbHAA 3AMNMUCKA

MNporpamma no yyebHomy npeamety "buonormns" (ganee - 6uonorms) Ha
ypoBHe cpeaHero obuiero obpasoBaHuA paspaboTtaHa Ha ocHoBe PepepanbHOro
3aKOHa 0T 29.12.2012 Ne 273-®3 «06 obpasoBaHun B Poccuinckon deaepaummn»,
®roc COO, KoHuenuuu npenogaBaHuma y4vyebHoro npepgmeta «buonorua» u
OCHOBHbIX NON0XeHU deaepanbHOMN paboyen NporpaMmbl BOCMUTAHUA.

Y4yebHbih npegmeTt «buonorma» yrnybnéHHoro yposBHA u3ydeHus (10-11
KNnaccobl) ABNAETCA OAHUM M3 KOMMOHEHTOB npeagmeTHon obnactn «EctecTBEHHO-
Hay4Hble npeameTbl». CornacHo nonoxkeHmam ProC COO npodunbHbie yyebHble
npegmeTtbl, M3y4yaemble Ha YraybnéHHom ypoBHe, ABAAIOTCA Ccrnocobom
andoepeHymaunm obyyeHnAa Ha ypoBHe cpegHero obuwero obpa3oBaHUs U
npu3BaHbl obecneynTb NPeemMCTBEHHOCTb MEXKAY OCHOBHbIM 0OWMM, cpeaHUM
obwmm, cpegHUM npodeccnoHanbHbIM U BbiCLUMM 06pa3oBaHMeM. B To ke Bpems
KaXkgblh M3 3TMX y4yebHbIX npeamMeToB A0/MKeH ObiTb OPMEHTMPOBAH Ha
npuopuTeTHoe pelleHne obpa3oBaTesNbHbIX, BOCMUTATENbHbIX WU PA3BMBAKOLLMX
33434, CBA3aHHbIX C npodopueHTaumen obydyaloWwmxcas U CTUMYAUPOBAHUEM
MHTepeca K KOHKpeTHOM 06/1acT Hay4yHOro 3HaHMA, CBA3AHHOro c b6uonoruen,
MeAVLMHOMN, SKONOrMen, NCUXONOrnen, CNOPTOM UM BOEHHbIM AE10M.

Mporpamma no yyebHomy npeamety "Buonorua" paért npeacraBieHue o
Lennm M 3agavax ulyyeHua ydyebHoro npegmerta «buonorma» Ha yrnybnéHHom
ypoBHe, onpeaensaet obasartenbHoe (MHBapMaHTHOE) NpeaAMETHOE coaeprKaHue,
ero CTPYKTypupoOBaHME MO pasgenam M Temam, pacnpeneneHne no Knaccam,
pekoMeHAyeT Moc/aefoBaTe/IbHOCTb M3y4yeHUs y4ebHOro martepuana Cc y4étom
MeXNPeaMEeTHbIX U BHYTPMNPEAMETHbIX CBA3EM, JIOTMKK y4yebHOro npouecca,
BO3pPAaCTHbIX OcobeHHocTen obyuyatowmxca. B nporpamme no 6uonorum
peannM3oBaH MNPUHUUN NPEEeMCTBEHHOCTU C M3y4yeHMem O6MOoNorMM Ha YypOoBHE
OCHOBHOro obuero ob6bpa3oBaHua, 6Gnarogapa 4Yemy NPOCMATPUBAETCS
HaMnpPaB/IEHHOCTb HA nocjeaytolee pasBuTMe OUONOrMYECKUX  3HAHUW,
OPMEHTUPOBAHHbIX Ha GOPMMPOBAHME ECTECTBEHHO-HAYyYHOro MWMPOBO33PEHUA,
3KONOrMYECKOr0 MbIWNEHNA, NPEeACTaBAeHUA O 340p0BOM 0bOpase KU3HW, Ha
BOCMUTaHME OeperKHOro OTHOLWEHMA K OKpyKatowen npupogHon cpege. B
nporpamme No 6MONOIMMM TaKX¥Ke MOKa3aHbl BO3MOXHOCTM y4ebHOro npeameTa
«bnonorna» B peanusaumm TpeboBaHMn GIOC COO K nNNaHMPyEMbIM
JIMYHOCTHbIM, MeTanpeaMeTHbIM M NpeaMeTHbIM pe3yabTaTtam obyyeHus M B
bopMMPOBAHNM  OCHOBHbIX BMAOB Yy4ebHO-MO3HABATENbHON AEeATe/NIbHOCTH



obyyaloWwmnxca Mo OCBOEHUID coaepaHua buonormyeckoro obpasoBaHMA Ha
ypoBHe cpeaHero obuiero obpasoBaHus.

YuebHbIl npeameT «bnonorma» Ha ypoBHe cpegHero obuero obpasoBaHumn
3aBeplwaetr 6uonornyeckoe o6pas3oBaHME B LWKONE W OPUEHTUPOBAH Ha
pacwunpeHme u yrnybneHune 3HaHWM obyYaloWMXCS O XKMBOM NpPUPOLE, OCHOBAX
MONEKYIAPHON N KNeToudHou buonorum, ambpuonormn n 6uonormm passuTus,
reHeTUKN, ceneKkumnm, bUoTexHoONornm, 3BOOLMOHHOIO YY4EHUA N SKONOTUN.

N3yyeHne yuyebHoro npeameta «buonorna» Ha yrnybaeHHOM ypoBHe
OPMEHTMPOBAHO HA NOArOTOBKY OOy4YaloWMXCA K Nocaegytowemy Mosy4eHUto
buonormyeckoro obpasoBaHMA B BY3aXx M OpraHu3auuax CcpepHero
npodeccuoHanbHoro o6pasoBaHma. OCHOBY €ro CoAep*KaHUA COCTaBAAET CMCTEMA
6MoNOrMyecknx  3HaHWMW, MNONYYEHHbIX NPU  MU3y4YeHUM obyyatowmmmca
COOTBETCTBYHOLLMX CUCTEMATUYECKMX pPa3genos 6monormm Ha ypoBHe OCHOBHOFO
obuwero obpasoBaHua, B 10—11 Knaccax 3TM 3HaHWA MOAYyYalOT pasBuTHe. Tak,
paclwmnpeHbl U yrnybneHol 6uonorMyeckme 3HaHWMA O PACTEHUAX, KUBOTHbIX,
rpubax, GaKTepuax, opraHM3mMe 4YenoBeKa, OOLWMX 3aKOHOMEPHOCTAX MKU3HW,
AOMNONHUTENbHO  BKAKOYEHbl  BMonorMyeckMe cBeAeHMA  MPUKNALHOIO WU
MOMCKOBOrO XapaKTepa, KOTOpble MOXHO MCMO/b30BaTb KaK OPUEHTMPbLI ANA
nocnegywouwero Bblbopa  npodeccun. BO3MOXKHA  TaKXKe  WMHTerpaums
6MONOTNMYECKNUX 3HAHWUIM C COOTBETCTBYIOLWMMM  3HAHUAMMK, NOSYYEHHbIMM
obyyaLWMmMmca Npu nsydeHnm GUsnKm, Xummmn, reorpadmmn n maTemMaTmKMm.

CTpyKkTypa nporpammbl no yyebHomy npegmety "Buonorma" oTtparkaer
CUCTEMHO-YPOBHEBbI W 3BOMOUMOHHBIA MNOAXOAbl K W3ydeHUto 6uonoruu.
CornacHo mm, M3y4atTcA CBOMCTBA M 3aKOHOMEPHOCTU, XapaKTepHbIe ANA XKUBbIX
CUCTEM PA3HOr0 YPOBHA OPraHM3auuu, 3BONOUMM OPraHMYEeCKOro mMupa Ha
3emne, coxpaHeHMa Buonormyeckoro pasHoobpasma nnaHetbl. Tak, B 10 Knacce
M3y4yaloTCA OCHOBbI MONEKY/NIAPHOM W KNeTo4HoW 6uonormm, ambpuonornn u
6MoNorMn pasBuUTUA, FTEHETUKU U CeneKkummn, BUOTEXHONOIMN N CUHTETMYECKOM
6uonormmn, akTyanusmpyloTca 3HaHMA obydarowmxca no 6oTaHMKe, 300/10rUK,
aHatomumn, ¢usmonormm 4Yenoseka. B 11 Knacce w3y4yaloTcA 3BONOUMOHHOE
y4YeHMe, OCHOBbI 3KOI0TUM U y4eHue o Buocoepe.

YuyebHbin npeameTr  «buonormsa» npu3BaH obecneyntb  OCBOEHME
obyyvawmmmca 6MoNorMYeckmx TeOpMn U 3aKOHOB, MAEN, NPUHLMMNOB U NPaBUA,
NeXalmx B OCHOBE COBPEMEHHOM eCTeCTBEHHO-HAYYHOM KapTUHbI MUpPa, 3HAHWIA
O CTPOEHWUWU, MHOroobpasmm M OCOBEHHOCTAX KNETKWU, OpraHM3ama, nonynauuu,
61MOLEHO3a, SKOCMCTEMbI, O BbIAAIOLWMXCA HAYYHbIX SOCTUXKEHUAX, COBPEMEHHbIX
nccnepoBaHUAX B 6MONOrMK, NPUKNALHbIX acnekTax 6MoNormyecknx 3HaHun. na



pPasBMTMA W NoAAepXaHMA WHTepeca obydatowmxca K buonormm Hapagy co
3HaAUMTe/NIbHbIM  OOBEMOM  TEOpeTUYEeCKOro MmaTepuana B  cogeprKaHuu
nporpammbl No 6uonorum NpeaycMoTPeHO 3HAKOMCTBO C UCTOPUEN CTaHOB/EHMUA
M pa3BUTMA TOM WAM MHOM obnactu 6uonorum, BKAALOM OTEYECTBEHHbIX W
3apyb6eXKHbIX YYEHbIX B pelleHne BarKHenLWmnx 6UONOrMYecknX N 3KON0rMYECKUX
npobnem.

Llenb usyyeHua yyebHoro npeameta «brnonorua» Ha yrnybnéHHOM ypoBHe —
oBnageHne obyyalWwumMUcAa  3HAHMAMM O  CTPYKTYPHO-OYHKLMOHANbHOM
OpraHM3auMm KMBbIX CUCTEM pPa3HOrO paHra W npuobpeTeHMe yYMeHuM
MCNO/Ib30BaTb 3TM 3HaHMUA B GOPMUPOBAHUN MHTEpPECa K onpeaenéHHomn obnactm
npodeccnoHanbHOM AeATeNbHOCTWU, CBA3aHHOM C 6buonormen, mam K BblbOpY
y4yebHOro 3aBeaeHuma ANna Npoao/iKeHna buonormyeckoro ob6pasoBaHms.

[JocTuKeHne uenn u3ydyeHua ydyebHoro npegmeTra «buonormsa» Ha
yrnybnéHHom ypoBHe obecneymBaeTca pelleHnem cneayoLlmx 3aaav:

ocBoeHue obyyatowmmmca cuctembl GUONOTMYECKNX 3HAHWUIA: 06 OCHOBHbIX
BMoNOrMYecknx Teopusx, KOHUENUUAX, rmnoTesax, 3akoHax, 3aKOHOMEPHOCTAX U
NpaBKax, COCTaBAAOWMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUpPa; O
CTPOEHUU, MHOroobpasmm u ocobeHHOCTAX Buonornmyeckmx cuctem (Knetka,
opraHu3m, nonynauuAa, Bua, 6uoreoueHos, 6uocdepa); 0 BblAAOWMXCA
OTKPbITUAX U COBPEMEHHbDIX UCC/IeA0BaHUAX B BMonorum;

O3HaKomieHne oby4yalowmxca ¢ MeTo4aMM MO3HaHWUA KMBOW NPUPOAbI:
nccnepoBaTelbCKUMM - MeTogaMM  BUMONOTUYECKUX  HAyK  (MONeKynapHOM U
KnetoyHon 6uonornu, smbpuonormm wu 6OGuonornnm pasBUTUA, TEHETUKU U
cenekumn, OUMOTEXHONOMMM WU  CUHTETMYECKOM OMONOrMKM, NaNEeOHTONOMUM,
3KOMOMMK);  MeToAaMM  CAMOCTOATENbHOTrO  MNpoBegeHuAa  BUONOrnyYecKmx
nccnepoBaHuii B nabopatopum M B npupoge (HabnwoaeHwe, uM3mepeHue,
3KCNEePUMEHT, MOLENNPOBAHME);

oBnageHne ob6yyaloWMMUCA YMEHUAMMU: CAMOCTOATE/IbHO  HAXOA4MUTb,
aHaNM3MPOBaTb M MCMNO/Ib30BaTb BMONOrMyeckyto MHGOPMaLMIO; NOJSIb30BaTbCA
61MoNOrMYeckon TEPMMUHONOTMEA U CUMMBOJIMKOM; YCTAaHAB/AMBATb CBA3b MeEXKAY
pa3BuTMem 6uMonorMM U COUMANbHO-IKOHOMMUYECKUMU U IKOJOTMYECKMMMU
npobnemamn yenoseyecTBa; OLEHWBATb NOCNEACTBUA CBOEM AeATENbHOCTU MO
OTHOLUEHUIO K OKpPYXKaloLWen NpuUpoaHoOi cpene, COBCTBEHHOMY 340POBbH U
340pPOBbI0  OKpYy)KaloWmx nAogen; o060CHOBbIBaTb W cobaogatb  Mepbl
NPOPUNAKTUKM MHPEKUMOHHbBIX 3aboneBaHUI, NpaBMIa NOBEAEHUA B NpUpPoae U
obecneyeHns 6e30MaCHOCTU COBCTBEHHOM KU3HEAEATENBHOCTU B YPEe3BblYaMHbIX



CUTyauMsax MPUPOAHOTrO UM  TEXHOreHHOro XapaKTepa; XapaKTepu3oBaTb
COBpeMEeHHbIe Hay4YHble OTKpbITUA B 061acTn 6uonoruu;

pa3BuTME Y 0OYYaIOLWMXCA MHTENIEKTYANbHbIX M TBOPYECKMX cnocobHocTeN B
npouecce 3HAKOMCTBA C BblAAOWMMUCA OTKPbITUAMMU W COBPEMEHHbIMMU
nccnepoBaHUAMM B BMONOMMMK, pewlaembiMn eo npobiemamun, MeToaonorven
6uonornyeckoro nccnepoBaHus, nposeaeHun 3KCNEePUMEHTaNbHbIX
nccnepoBaHuUi, peleHuna 6rnonornyeckux 3agauy, MOAENNPOBaAHMUSA
6uonornyecknx o6 beKToB M NPOLLECCOB;

BOCMUTaHWE y 0Oy4YatoWmMXCa LEeHHOCTHOro OTHOLLEHUS K *KUBOWM npupoae B
LENOM W K OTAeNbHbIM eé obbekTam u  ABnAeHUAM; GopmMMpoBaHME
3KO/IOMMYECKOM, FeHEeTUYEeCKOM TpPaMoOTHOCTM, OoOLen KynbTypbl NoBeAeHMA B
npupoAe; MHTerpaLmm ecTeCTBEHHO-HaYYHbIX 3HAHUI;

npuobpeteHne o0b6yyYalOWMMUCA  KOMMETEHTHOCTM B  PALMOHA/IbHOM
npupoaononb3oBaHMK (cobnoaeHne npaBun nNoBeaeHUA B NPUPOLE, OXPaHbl
BMAO0B, 3KocmUcTeM, brocdepsbl), COXpaHEHUMN COBCTBEHHOrO 340P0BbA M 340P0BbA
OKpyrKatlowmux nwogen (cobnogeHna mep npodunakTukm  3abonesaHui,
obecneyeHne 6e30MaCHOCTU KU3HEAEATENbHOCTU B Ype3BblYalHbIX CUTyaLMAX
NPUPOAHOrO UM  TEXHOrEHHOrO XapakTepa) Ha OCHOBE  MCMOJIb30BaHMA
61MOoN0rMYeCcKNX 3HaHUM N YMEHWUI B NOBCEAHEBHOM KU3HU;

co3gaHuMe  YCNOBWIA  ANA  OCO3HAHHOro  Bblbopa  obyyvatowmmucs
NHANBUAYANbHOM obpasoBaTeNibHOM TpaeKkTopuu, cnocobcTByoLLEN
nocnegyouwemy npodeccMoHalbHOMY CaMOONpPeaeNneHnto, B COOTBETCTBUM C
MHANBUAYANbHBIMU MHTEPECAMWN N NOTPEBHOCTAMM pernoHa.

Obuee Yncno YacoB, OTBEAEHHbIX HA U3y4yeHne BMonorum Ha yrnybneHHom
YPOBHe cpeaHero obuiero obpasoBaHma, coctasnseT 204 yaca: B 10 knacce — 102
yaca (3 vaca B Hegento), B 11 knacce — 102 vaca (3 yaca B Hegento).

OTbop opraHmMsauMoHHbIX GOpM, MeToA0B U cpeacTs obyyeHns buonormm
OCYLLECTBASAETCA C YYETOM cneumdpuKn ero cogeprkaHma M HanpaBNEHHOCTM Ha
npoaonKeHne 6uonormyeckoro obpa3oBaHMSA B  OpraHM3auMAx CpeaHero
npodeccMoHanbHOro 1 Bbiclero obpasoBaHums.

ObAsatenbHbIM ycnoBvem npu obyyeHun 6uonorm Ha yraybnéHHom
YpoBHe aBAseTca nposegeHWe NabopaTopHbIX M MNpPaKTUYECKUX paboT. Takxke
yyactme obyyatolmxca B BbINOJHEHUN NPOEKTHbIX U y4yebHO-uccnen0BaTeIbCKUX
paboT, TemaTMKa KOTOPbIX OMNpeaenseTca yd4yuTesNiem Ha OCHOBE MMELLMXCA
MaTEPUANbHO-TEXHUYECKMX PECYPCOB U  MECTHbIX MNPUPOAHbIX  YC/IOBUMA.



COOEPXAHUE OBYYEHUA
10 KNTIACC

CopeprkaHne nporpammbl, Bblae/IeHHOE KYypcuBOM, He BXOLUT B NMPOBEPKY
rocyfapcTBeHHoOM utoroson atrectaumm (FMA).

Tema 1. buonorma Kak Hayka

CoBpemeHHas buonorms — KOMMNAEKCHaa HayKa. KpaTkasa nctopua pa3sButua
buonormn.  buonornyeckme  Haykm U UM3y4aemble UMM nNpobaembl.
dyHOamMeHTanbHble, NPUKAagHble U MNOMCKOBble Hay4yHble WCCAefO0BaHMA B
6uonormn.

3HauyeHne bnonornn B popMmnMpPOBaAHUN COBPEMEHHOM €CTECTBEHHO-HAY4YHOM
KapTUHbI mupa. lNMpodeccmn, cBA3aHHble ¢ HBuonoruen. 3HavyeHne Guonorum B
NPAKTUYECKON [AeATeNbHOCTU YeN0BeKa: MegMuUMHE, Ce/IbCKOM XO3fNCTBE,
NPOMBILWAEHHOCTU, OXPaHe NPUPOAbI.

AemoHcTpauumn

MopTtpetbl: Apuctotens, Teodpact, K. /iuHHen, XK. b. Nlamapk, Y. JapsuH, V.
lfapsen, I'. MeHgenb, B. . BepHaackmin, U. M. Nasnos, N. N. MeuyHukos, H. U.
Basunos, H. B. TumodeeB-Pecosckuin, k. YoTcoH, ®. Kpuk, [. K. benaes.

Tabnanubl n cxembl: «CBA3b BuonorMm ¢ apyrumum Haykamm», «Cuctema
H6MONOrNYECKNX HaYK».

Tema 2. }uBble cMcTembl U UX U3yYEHUE

uBble cuctembl Kak npeameTr wmsyvyeHus 6uonormm. CBOMCTBA MKMBbIX
CUCTEM: €eAMHCTBO XMMMYECKOro COCTaBa, AMUCKPETHOCTb M LesIOCTHOCTb,
CNOXXHOCTb M YNOPALOYEHHOCTb CTPYKTYpPbl, OTKPbITOCTb, CaMOOpPraHu3auus,
camoBoOCnpousseeHune, pasaparKMMoCTb, U3SMEHUYMBOCTb, POCT U pa3BuUTHe.

YPOBHM OpraHM3aumMm XKMBbIX CUCTEM: MOJIEKYNAPHbIA, KIETOYHbIN,
TKaHEeBbIN, OPraHM3MeHHbIN, nonynAuNOHHO-BUAOBOM, 3KOCUCTEMHbIM
(bnoreoueHoTMYeckmnin), 6uochepHbi. [Mpoueccbl, NPOUCXOAALLME B KUBbIX
cuctemax. OCHOBHble MPU3HAKKU KUBOrO. MMU3Hb Kak ¢opma CyLLecTBOBAHMUA
maTepun. Hayku, nsyyatouime xKmnseble CUCTEMbI HA PA3HbIX YPOBHAX OPraHmn3aumu.

N3yyeHne Kuebix cuctem. Metogbl Buonormyeckon Hayku. HabniogeHue,
n3MepeHmne, sKCNePMMEHT, CUCTEMATU3ALMA, MeTaaHanms. NNOHATME O 3aBUCUMON
M He3aBUCMMOM nepeMeHHOW. [lnaHupoBaHME 3KcnepumeHTa. [locTaHOBKa W
npoBepka runotes. Hyneeaa rnnotesa. [oHATUE BbIBOPKN M €€ A0CTOBEPHOCTb.
Pa3zbpoc B 6uMonormyeckmx paHHbiX. OueHKa [O0CTOBEPHOCTM MOJIyYEHHbIX
pe3ynbTatoB. [IpUYMHBI UCKa*KeHUA pe3ynbTaToB 3KcnepumeHTa. [loHATue
CTAaTUCTUYECKOro TecTa.



DemoHcTpauum

Tabnmubl M cxembl: «OCHOBHble MPU3HAKU KU3HWU», «Buonoruyeckme
cuctembl», «CBOMCTBA KMBOM MaTepum», «YPOBHM OPraHM3auUnM KUBOM
npupoabl», «CTpoeHUEe XMUBOTHOW KAETKU», «TKaHW XKMBOTHbIX», «CucTembl
OpraHoOB 4Ye/IOBEYECKOro opraHuama», «bmoreoueHo3», «buocdepa», «MeTtoapl
N3y4YeHUA XKMBOM NPUPOLbI».

ObopyaoBaHue: nabopatopHoe obopygoBaHMe AnA  NpoBeAeHuA
HaboAeHNI, U3MEepPEHUNI, SKCNEPMMEHTOB.

MpakTnueckana pabota «Mcnonb3oBaHMe Pa3INYHbIX METOA0B NPU U3YHEHUU
KUBbIX CUCTEMY.

Tema 3. buonorua KneTku

Knetka — CTpPYKTYpHO-PYHKUMOHANbHAA eguHMua Kusoro. Wctopwua
OTKPbITMA KNeTKU. PaboTbl P. Tyka, A. JleBeHryKa. KnetouHasa Teopusa (T. LLUBaHH,
M. LWnenpeH, P. BupxoB). OCHOBHblE MOJIO}KEHUA COBPEMEHHON K/IETOYHOM
Teopuu.

MeToabl  MONEKYNAPHOM W KAETOYHOW  OBMoNorMn:  MUKpOCKonus,
XpomaTorpadua, anektpodopes, MeTod MeyeHbiXx aTomoBs, AndpdepeHunanbHoe
LEeHTPUDYrMpoBaHNe, KyNbTUBUPOBAHWE KNETOK. M3yyeHue (HUKCUPOBAHH®bIX
K/1emokK. DNeKTPOHHAA MUKpocKkonua. KOHGoKanbHaa MukpockonuAa. BumansHoe
(Mpuxcu3HeHHoe) u3y4yeHue KAemokx.

AemoHcTpauumn

MopTtpetbl: P. I'yk, A. NleBeHryk, T. LlUBaHH, M. LWnenaeH, P. Bupxos, K. M.
bap.

Tabaunubl U cxembl: «CBETOBOM MMUKPOCKOM», «IIEKTPOHHbBIN MUKPOCKOMN»,
«McTopuma pa3BUTUA METOL,0B MUKPOCKOMUUY.

ObopyaoBaHWe: CBETOBOM MWKPOCKOMN, MMKpOMpenapatbl PacTUTENbHDIX,
YKMBOTHbIX M 6aKTepManbHbIX KNETOK.

Mpaktnueckaa pabora «lM3yyeHne MeTO4OB KAETOYHOM  BMonorum
(xpomaTorpadusa, anektpodopes, auddepeHuManbHoe UEHTPUDYrMpoBaHue,
MLP)».

Tema 4. Xumunueckaa opraHmM3auma KNeTku

XMMUYECKMI COCTaB KAETKU. MaKpo-, MUKPO- U YAbTPAMUKPO3/IEMEHTHI.
Boga n eé ponb Kak pacTBOpUTENA, peareHTa, ydactue B CTPYKTYPUPOBAHUMU
KNeTKkKn, tennoperynaunn. MuHepanbHble BELLECTBA KNETKKU, Ux Buonormyeckas
po/sib. PONb KATUOHOB M AHMOHOB B KNETKE.

OpraHuyeckne BewectBa KAeTKU. buonorunyeckne nonmmepsl. benku.
AMWHOKUCNOTHbIN cocTaB 6enkoB. CTpyKTypbl 6enKoBON mMoneKybl. [epBuyHan



CTPYKTypa 6enKka, nentuaHas cBA3b. BTOpWYHaAs, TpeTU4YHas, 4YeTBepTU4YHanA
CTPYKTypbl. [deHatypaumsa. CsonctBa 6enkos. Knaccudpukauma 6Henkos.
Buonornyeckmne GpyHKUMKN BenKkos. [1puoHsI.

Yrnesogpbl. MoHocaxapuabl, Ancaxapuapl, o2mMrocaxapuabl 7
nonuncaxapmabl. O6WMI nnaH CTPOEHUA U PU3BUKO-XMMMUYECKME CBOMCTBA
yrnesoaos. bnonoruyeckne GpyHKLNM yrnesoaos.

Nnnngpbl. TmapodunvHo-rnapodobHble ceoncTea. Knaccudmkaums aMnnaos.
Tpurnnuepugbl, docdonmnuapl, BOCKM, cTepouabl. buonormyeckne ¢yHKUUM
nmnupos. Obuwue cBorcTBa Bronornyeckmx membpaH — TeKy4ecTb, CNOCOBHOCTDL K
CaMO03aMbIKAHMIO, NONYNPOHULLAEMOCTb.

HyknenHosble Kucnotel. AHK n PHK. CrpoeHue HYKNEWHOBbIX KWUCAOT.
Hykneotuapl. MpuHUuMn kKomnaemeHTapHocTu. lNpasuno Yapradpda. CrpykTypa
AHK — aBonHasa cnupanb. MecToHaxoXaeHune n buonornyeckne epyHkumm AHK.
Bnapl PHK. ®yHKumm PHK B KneTke.

CtpoeHne monekynbl AT®. Makpoaprnyeckme cBAsn B MoseKkyne ATO.
Buonornyeckne ¢pyHKumn ATD. BOCCTaHOBNEHHbIE MEPEHOCUYMKN, UX GYHKUUN B
knetke. Jpyeue Hykneoduompugocgpamel (HT®). CekseHuposBaHue [OHK.
MemoObl 2eHOMUKU, MPAHCKPUNMOMUKU, MPOMeOMUKU.

CTpyKTypHaa buonorua: bBuoxmmmnyeckne n bmuodusnyeckme nccnenoBaHuA
COCTaBa M MNPOCTPAHCTBEHHOM CTPYKTypbl 6Guomonekyn. ModenuposaHue
CmMpykmypol U pyHKYul 6uomoneKyn u ux Komrsaekcos. KomnoeromepHoil ousaliH
U opeaHu4ecKkuli cuHme3 6UoMOosEeKy U UX HEMPUPOOHbLIX AHA10208.

AdemoHcTpauumn

MNopTtpeTtbl: /1. Monnur, Ax. YoTcoH, @. Kpuk, M. Yuakuuc, P. ®paHknuH, O.
CaHrep, C. MNMpy3unHep.

Aunarpammbl:  «PacnpegeneHme XMMUYECKUX SNEMEHTOB B  HEXKWUBOM
npupoge», «PacnpegeneHme XMMMUYeCKMX 31eMEHTOB B }KUBOM Npupoge».

Tabnaunubl M cxembl: «lMepuogmyeckas Tabanua XMMMUYECKUX 3/1EMEHTOBY,
«CTpoeHMe Mmosnekynbl BoAbl», «BellectBa B coctaBe opraHuamos», «CTpoeHue
Mmonekynbl 6enka», «CTpyKTypbl 6enkoBoi Mmonekynbl», «CTpoeHWe MONEKyN
yrnesoaos», «CTpoeHuMe MONeKkyn Aumnuaos», «HyKnenHoBble KUCNOTbIY,
«CtpoeHune monekynbl ATO».,

ObopyaoBaHMe: xuMmnyecKkas nocyga n obopyaosaHue.

NaboparopHaa paborta «O6HapykKeHne 6eNKoB C NOMOLLbIO KauyeCTBEHHbIX
peakumn».

NabopartopHan pabora «/ccnegoBaHMe HYKNEMHOBBIX KUCAOT, BblAENEHHbIX
N3 KNETOK Pa3/IMYHbIX OPraHU3MOBY.



Tema 5. CtpoeHune n pyHKLUUN KNeTKU

Tnbl  KNETOK: 3yKapMoTMYEeCcKas W npokapuotmyeckada. CTpyKTypHO-
bYHKLUMOHANbHbIe 06Pa30BaHMA KNETKMU.

CTpoeHne NPOoKapPUOTMHECKOM KNETKU. KNeTouyHas CTeHKa baKTepuit 1 apxen.
OcobeHHOCTM CTpOeHUA reTepoTPOPHOM M aBTOTPOPHOM NPOKAPUOTUYECKUX
KneTok. MecTo 1 posb NPOKapMoT B BMOLEeHO3ax.

CTpoeHue n bYHKUMOHMpPOBaHME 3yKapMoTU4eCcKom KNETKMU.
Mnasmatmyeckas membpaHa (nnasmanemma). CTpyKTypa NJ1a3maTUYecKoi
MembpaHbl. TPAHCNOPT BELLECTB Yepe3 NaasmaTU4ecKkyro membpaHy: NacCUBHbIN
(anddysmna, obneryéHHaa auoddysnA), akKTUBHLIN (NEPBUYHBIN U BTOPWUYHbIN
aKTUBHbIA TpaHcnopT). [lonynpoHuMuaemoctb membpaHbl. PaboTa HaTpuii-
KanMeBOro Hacoca. dHAO0UMTO3: NMUHOUMTO3, daroymtos. IK30umTo3. KnetoyHas
cTeHKa. CTpyKTypa u pyHKLMN KNETOUYHOM CTEHKU pacTeHUI, rpubos.

Uutonnasma. Uutosonb. Unutockenet. [ukeHne untonnasmol. OpraHongbl
Knetkn. OgHomembpaHHble OpraHOMAbl KAETKM: 3HAOMNAA3MATUYECKas CeTb
(3NC), annapat FonbaxKM, NM30COMbI, UX CTpoeHne U YHKUMKU. B3ammocBssb
oAHOMeMbpaHHbIX OpraHoMAoB KAeTKU. CTpoeHume rPaHylAPHOro PEeTUKYyAyMa.
MexaHu3m HanpasneHus b6enkos 8 IC. CuHTe3 pacTBOpPUMbIX 6enkoB. CUHTE3
KNeTOYHbIX  MeMbpaH. [nagkmin  (arpaHynApHbIA)  3HAONAA3MATUYECKUI
peTukynym. CekpeTtopHasa ¢yHKUMA annapaTta Fonbaxn. Moougukayusa benkos 8
annapame [onedxu. Copmuposka benkos 8 annapame [0nb0xuU. TpaHcnopT
BEL,ECTB B KNeTke. Bakyoaun pactutenbHbix KNeToK. KnetouHbin coK. Typrop.

MonyaBTOHOMHblE  OpraHoMAbl  KNETKU:  MWUTOXOHAPWUM,  NAACTUAbI.
lMpoucxorcdeHue mumoxoHOpuli u naacmud. CumbuoeeHe3 (K.C. Mepexckosckull,
/1. Mapeynuc). CtpoeHne U GYyHKUMWM MUTOXOHAPWUIM U nnactmg. lNepBuyHble,
BTOPUYHbIE N CNOXKHblE NNACTUAbI POTOCUHTEIMPYHOLLMX SYKApPMOT. X10pONAacTbl,
XPOMONMIACTbI, NEMKONIACTbI BbICLUMX PACTEHUN.

HemembpaHHble opraHonabl Knetkn CtpoeHne n GyHKUMM HemembpaHHbIX
OpraHomnaos KNETKWN. Pnbocomol. lpomexcymouHsie dunameHmel.
MukpodunameHTbl. AKMUHOBble MUKpoguaameHmsl. MblleYHble KAETKMW.
AKMUHOBbIE KOMMOHEHMbI HeMblWeYHbIX KaemoK. MUKpoTpybouKkn. KnetouHbii
ueHTp. CTpoeHMe W [OBUMKEHUE KIYTUKOB W pecHuYeK. MUKpoTpybouKn
umTonnasmbl. LleHTpuonb. besku, accoyuuposaHHbele ¢ MUKpoguaameHmamu u
mMukpompyboykamu. MomopHsie besnKu.

Appo. Obonoyka aapa, XPOMaTUH, Kapuonaasma, AAPbLIWKK, UX CTPOEHUE U
OYHKUMK. ApepHbin 6enkoBbi MaTpPUKC. [POCTPAHCTBEHHOE pPacnosioXKeHune
XpOMOCOM B MHTepdasHOM fagpe. JyxpoMamuH U 2emepoxpomMamuH. benku



XPOMAaTMHA — TUCTOHbl. JuHamuka sdepHol 060a04KU 8 mumo3se. AoepHsblili
mpaHcropm.

KnetouHble BKAtOYeHUA. CpaBHUTENIbHAA XapPaKTEPUCTMKA KNETOK 3yKapuoT
(pacTuTenbHOM, XKNMBOTHOM, rTPUBHON).

AemoHcTpauumn

MopTpeTbl: K.C. MeperkkoBckui, J1. Mapryaumc.

Tabnanubl n cxembl: «CTpoeHMe 3yKApMOTUYECKOM KneTku», «CTpoeHue
KMBOTHOM  KneTkm», «CTpoeHWe  pacTUTeNbHOM  Knetkm»,  «CTpoeHue
MUTOXOHAPUNY, «AApo», «CTpOeHNe NPOKAPUOTUYECKON KETKM.

Ob6opypoBaHne: CBETOBOM MMKPOCKOM, MWUKpOMpenapaTbl PacTUTENbHDIX,
YKMBOTHbIX KNETOK, MUKponpenapaTbl 6akTepunanbHbIX KNETOK.

NabopatopHaa pabota «M3yyeHMe CTPOEHMA KNETOK  Pa3IMYHbIX
OpraHM3mMOoBY».

MpakTHueckana paboTta «M3yyeHne cBOMNCTB KNETOYHOM MeMBpPaHbI».

NabopatopHaa paborta «MccneposaHuMe nNnasmonmsa M [ennasmosivza B
PaCTUTE/IbHbIX KNETKax».

MpaKTuueckana paborta «M3yyeHne ABUNKEHUA LUTOMNA3Mbl B PacTUTENbHbIX

KNeTKax».
Tema 6. O6bmeH BewecTB U NpeBpaLLeHne 3HEPrun B KNeTKe
Accmunnagma o AUCCUMUNALMA — ABE CTOPOHbl MeTabonmama. Tunbl

obmeHa BewecTB: aBTOTPOOHLIN M reTepoTpPodHbIA. Y4yacTme Kucnopoga B
obMeHHbIX npoueccax. JHepreTMyeckoe obecnevyeHme KNETKU: MpeBpalLeHue
AT® B 0bMmeHHbIX npoueccax. PepMeHTaTUBHbIN XapaKTep pPeaKkunit KNeTOUYHOro
meTabonmama. PepmeHTbl, MX CTPOEHME, CBOMCTBA W MEXaHU3IM AENCTBUA.
KodepmeHTbl. OTnumna ¢epmeHTOB OT HEOPraHMYECKUX KaTanm3aTopoB. benku-
aKTUBATOPbl M BENKU-UMHIIMOUTOPbI. 3aBUCMMOCTb CKOPOCTU epMeHTAaTUBHbIX
peaKkuuin oT pasInyHbIX PaKTOPOB.

lMepBUYHbIA CUHTE3 OPraHMYECKUX BelecTB B KneTtke. POTOCMHTES.
AHOKCU2eHHbIlU U OKcuz2eHHbIl pomocuHmes y bakmepuli. Ceemocobuparowjue
nuameHmMsl U MueMeHmMsl pPeakyuoHHo20 yeHmpd. Ponb XxnoponnactoB B
npouecce ¢otocuHTesa. CBeTtoBaa M TemHoBasa ¢a3bl. PomoodsixaHue, Cs., Cs U
CAM-munel gomocuHmesa. MNpoayKTMBHOCTb GOTOCUHTE3A. BansaHMe pasnnyHbIx
$aKTOpoB Ha CKOPOCTb GOTOCUHTE3A. 3HAUYeHUEe GOTOCUHTESA.

XemocuHTes. Pa3Hoobpasune OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUdUUMpylowme bakTepun, xKenesobakrepun, cepobakTepun, BoAOPOAHbIE
H6aKkTepMN. 3HAYEHME XEMOCUHTE3A.



AHaspobHble opraHuambl. Buabl 6poxeHua. MpoayKTbl BpoXKeHUs un nx
MCNO/NIb30BaHME 4YeNnoBEeKOM. AHA3pOOHble MUKPOOPraHM3mbl Kak OObBEKTbI
bruotexHonornu u Bo3byantenn 6onesHen.

AspobHble OpraHu3mbl. Tanbl 3HepreTUYecKoro obmeHa.
MNoarotoBUTENbHBLIN 3Tan. [NMKOAN3 — BECKMCIOPOAHOE pacLLeNIEHME T/THOKO3bI.

Buonormyeckoe okncneHne, N KNeTovyHoe AbixaHue. Poib MUTOXOHAPUNA B
npoueccax bnonornyeckoro okucneHms. LUnknnyeckme peakumun. OKMcAnTeENbHOE
bochopunmposaHue. IHepaua membpaHHo20 2padueHma npomoHos. CuHmMe3
AT®: paboma npomoHHoU AT®-cuHmasel. [penmyliectBa aspobHOro nyTu
obmeHa BellecTB nepes aHa3pobHbIM. 3PPEKTUBHOCTb IHEPreTUYECKOro 0bMeHa.

AemoHcTpauumn

Moptpetbl: XK. Mpuctam, K. A. Tumunpsases, C. H. BuHorpagckun, B. A.
JHrenbrapar, M. Mutdenn, I'. A. 3aBap3uH.

Tabnuubl U cxembl: «POTOCUMHTE3», «DHEPreTUYecknin obmeH», «bnocuHTes
6enka», «CtpoeHne pepmeHTa», «XeMOCUHTE3Y.

Ob6opyaoBaHMe: CBETOBOM MUKPOCKON, 06bopyaoBaHWEe AN NPUrOTOB/IEHUSA
NOCTOAHHbIX U BPEMEHHbIX MUKPONpenapaTos.

NabopaTtopHasa paboTa «MN3yyeHMe KaTanUTUYECKOM aKTUBHOCTN pepMEHTOB
(Ha Nnpumepe amunasbl UK KaTanasbl)».

NabopatopHaa pabora «MN3yyeHne ¢GepmMeHTAaTUBHOIO pacLlenneHms
nepoKcmaa BOA0OPOAa B PACTUTENbHbBIX U }KUBOTHbIX KNETKax».

NabopatopHaa pabora «CpaBHeHMe npoueccoB GOTOCMHTE3a MU
XEeMOCHHTE3a».

NaboparopHana paborta «CpaBHeHWEe NpPoLLECCOB BPOXKEHNA U AbIXaHUAY.

Tema 7. HacnhepctBeHHaa MHGOpMaLMA U peanmnsauma eé B Knetke

Peakunn maTpuyHOro cmHTesa. MpuHUMN KOMNAEMEHTAPHOCTM B peaKkumax
MATPUYHOro CUHTe3a. Peannsauma HacneacTBeHHOM MHGOPMALMN. [eHeTUYEeCKN
KOZ, €ero CBOMCTBa. TpaHCKpMNUMA — MATPUYHbIN cuHTe3 PHK. [MpuHumnbl
TPAHCKPUNUMU: KOMMNIEMEHTAPHOCTb, aHTUMAPANNENbHOCTb, aCUMMETPUYHOCTD.
Co3pesaHue mampu4Hbix PHK 6 sykapuomu4eckol knemke. Hekooupyroujue PHK.

TpaHcnauma n eé atanbl. Yyactue TpaHcnopTHbix PHK B 6uocuHTese 6enka.
Ycnosua 6uocmHTesa benka. KogupoBaHme amuHoKucnot. Ponb pubocom B
6uocnHTese benka.

CospemeHHble npedcmasneHuUAa o cmpoeHuu 2eHos. OpraHM3auma reHoma y
NPOKApPMOT M 3yKapuoT. Perynauma akTMBHOCTM FeHOB Yy MpPOKapuoT. vnoTesa
onepoHa (P. XKakob, . MaHo). MosnekynapHbie MexaHuU3Mbl 3KCpeccuu 2eHo8 y



ayKapuom. Posib xpomamuHa 8 peayaayuu pabomesl 2eHos. Perynaums obmeHHbIX
npoLeccos B KneTke. KnetouHbl romeocTas.

Bupycbl — HeEKNeTouHble GOPMbI *KU3HM U 0bauraTHble Napa3uTbl. CTpoeHne
MPOCTbIX U C/IOXHbIX BUPYCOB, peTPOBUpPYcoB, bakTepnodaros. *KU3HeHHbIU YUK
AHK-codeprawux eupycos, PHK-codepxcawux eupycos, bakmepuogazos.
ObpamHas mpaHCKpunyus, pesepmasa, UHmeapasda.

BupycHblie 3aboneBaHMA YenoBeKa, KMBOTHbIX, pacTeHui. CM4, COVID-19,
coumanbHble U MeauunHCcKue npobaemol.

buouHopmamuka: uHmezpayus u aHaau3 boaswux maccusos («bigdata»)
CMpPYKMypHbIX 6uosoaudeckux OQHHbIX. HaHomexHosnozuu 6 buosozuu U
meouyuHe. lNpoepammupyemesie pyHKYuUU beankos. Cnocobbl 00cmMasKu neKkapcme.

DemoHcTpauum

MopTtpetbl: H. K. Konbyos, 4. N. NBaHOBCKUN.

Tabnunupl n cxembl: «bnocnHTes benka», «feHeTU4eckMn Koa», «Bupycbl»,
«bakTepnodarn».

MpakTnueckana paborta «Co3gaHne moaenun Bupyca.

Tema 8. }KMU3HEHHbIN UMK KNeTKn

KnetouHbin uukn, ero nepuoapl wn perynauma. UHtepdasa u mutos.
OcobeHHOCTM npoueccos, NpoTekalowmx B MHTepdase. MNoAroToBKa KAETKU K
aeneHunto.  lpecuHTeTMYeckuin  (MOCTMUTOTUYECKUIN),  CUHTETMYECKUA MU
NOCTCUHTETUYECKUI (NPEMUTOTUYECKNI) Neproabl MHTepda3bl.

MaTtpuyHbin cuHTe3 OHK — penaukayma. MpuHuunbl penamkauum OHK:
KOMMNNIEMEHTAPHOCTb, MOJIYKOHCEPBATUBHLIN  CUHTE3, aHTUNAPANNENbHOCTb.
MexaHusm pennmkaumm OHK. Xpomocombl. CTpoeHne Xxpomocom. Tenomepsbl um
Tenomepasa. XPOMOCOMHbIN Habop KAeTkM — KapuoTun. [AunnoungHbld U
raniougHbli  Habopbl Xpomocom. [OMONOrnYHble XPOMOCOMbI. [lonoBble
XPOMOCOMDb!.

[deneHne Knetkm — muto3. CTagum MUTO3a M NPOUCXOJALLME B HUX
npoueccobl. Tunbl MUTO3a. KapnoKMHE3 U UUTOKMHE3. buonornyeckoe 3HayeHue
MUTO3a.

Perynauma MWUTOTMYECKOrO UMKANA KneTku. lNporpammupyeman KaeTouHas
rmbenb —anonTos.

KnetouHoe Aapo, XpomMocombl, PyHKLMOHANbHAA TeHOMMUKA. MexaHu3mesl
npoaugepayuu, ougpgepeHyuposKku, cmapeHusa u 2ubenu Knemok. «lugposas
Knemka» — buouHgopmamuyeckue mooesnu pyHKYUOHUPOBAHUSA KAemKuU.

AemoHcTpauumn



Tabnmubl M cxembl: «HKU3HEHHbIN UWUKA KNeTku», «Mutos», «CTpoeHue
Xpomocom», «Pennnkauma JHK».

ObopyaoBaHMe: CBETOBOM MWUKPOCKON, MUKponpenapaTbl: «MwuTto3 B
KNIeTKax KopeLuKa NyKa».

NabopaTtopHas paborta «M3yyeHmne Xpomocom Ha roTOBbIX
MUKponpenapaTax».

NaboparopHasa pabora «HabaogeHMe MUTO3a B KNETKaX KOHYMKA KOpPeLLKa
NlYKa (Ha roToBbIX MMKpoNpenaparax)».

Tema 9. CtpoeHue n pyHKLUMN OpraHU3moB

brnonormnyeckoe pa3sHoobpasune OpPraHM3MOB. OpHOKNeTouYHble,
KONIOHMaIbHble, MHOTOKNETOYHble OPraHU3mbl.

OcobeHHOCTM  CTpPOEHUA N XKU3HeOLEeATeNbHOCTU  OAHOKNETOYHbIX
opraHu3moB. bakTepun, apxeu, OAHOKNETOYHble TPUOBbI, OAHOKNETOYHbIE
BOZOPOCAHU, Apyrne npoTuUcTbl. KONOHMaNbHbIE OPraHU3MblI.

B3aMmocBA3b 4acTeM MHOTOK/IETOYHOIrO OpraHu3ma. TKaHu, OpraHbl W
cuctembl opraHos. OpraHu3m Kak egmuHoe yenoe. flomeocTas.

TKaHWM pacTeHUit. Tunbl pacTUTeNbHbIX TKaHen: obpa3oBaTenbHas,
NMOKPOBHAA, NMPOBOAALLAA, OCHOBHAA, MexaHuyeckas. OcobeHHOCTU CcTpoeHus,
GYHKLUUIM 1 pacnoNoXKeHUA TKAHEN B OpraHax pacTeHUM.

TKaHU XMBOTHbIX U YenoBeKa. TuMbl KUBOTHbIX TKAHEMW: 3NUTENMANIbHAA,
CoeAMHUTENIbHAA, MblleYHana, HepBHaa. OcobeHHOCTUM CcTpoeHuA, GYHKUUM u
PacnoONOXKEHUA TKAHEWN B OpraHax XXMBOTHbIX M YeNoBeKa.

OpraHbl. BeretaTuBHble WM reHepaTMBHble OpraHbl pacTeHuit. OpraHbl U
CUCTEeMbl OPraHOB }UBOTHbIX N YesnioBeKa. PYHKLUM OPraHOB U CUCTEM OPraHOB.

Onopa Tena opraHmMamoB. Kapkac pacteHuin. CKeneTbl O4HOKNETOYHbIX WU
MHOTOK/IETOUHbIX }XUBOTHbIX. HapyKHbIN 1 BHYTPeHHMI cKeneT. CTpoeHne u Tunbl
coeanHeHUA KOoCTen.

[BuxeHne opraHMsmos. [IBUXKeHne  OOHOKNETOYHbIX OpraHU3MOB:
améboungHoe, KryTMKoBOe, pecHU4YHoe. [1BUKEHME MHOTOKNETOYHbIX PACTEHUN:
TPOMU3Mbl U HACTUKU. [IBUXKEHMEe MHOFOKNETOYHbIX MWMBOTHbIX M YenoBeKa:
MblleYyHasa cuctema. Pepnekc. CKkeneTHble MbilwLbl U nx paborTa.

NutaHne opraHuamos. [lornoweHne BOAbl, Yr/IEKUCNONO rasa M
MWHEPaNbHbIX BELLeCTB pacTeHUAMU. lNnTaHMe XKUMBOTHbIX. BHYTpMNonocTtHoe un
BHYTPUKNETOYHOE nuweBapeHue. [MTaHMe NO3BOHOYHbIX MBOTHbIX. OTAEenNbl
NULLEBAPUTENbHOIO TpaKTa. [luweBapuTenbHble Kenesbl. [luweBapuTenbHas
cucTema Yyenoseka.



[blxaHne opraHmM3amoB. [bixaHne pacTeHnin. [pbixaHue *KnBoTHbIX. Anddysuma
ra3oB 4yepes NOBEPXHOCTb KNeTKU. KoXKHOe abixaHue. [bixaTenbHaa NoBEepPXHOCTb.
abepHoe n néroyHoe gbixaHue. [bixaHMe NO3BOHOYHbIX XXMBOTHbIX M YeNOBEKa.
DBONIIOUMOHHOE  YC/IOXKHEHME CTPOEHMA NErkKMX MNO3BOHOYHbLIX YWUBOTHbIX.
[bixaTenbHaa cuctema 4vesnoBeKa. MexaHU3M BEHTUAAUMWM NETKMX Yy NTUL, U
MneKonuTaowmx. Perynauma gbixaHma. [bixatenbHble 06bEMBDI.

TpaHCNOPT BELWECTB Y OPraHM3MOB. TPaHCNOPTHbIE CUCTEMbI PACTEHWUA.
TpaHcnopT BeLWeCcTB Y KMBOTHbIX. KpoBeHOCHaa cuctema W €€ OpraHbl.
KpoBeHOCHasa cucTtema NO3BOHOYHbLIX XMBOTHbIX U 4Yenoseka. Cepaue,
KPOBEHOCHble COCyAbl M KpoBb. KpyrM KpoBoOOpalLeHWA. IBOOLMOHHbIE
YCNOXHEHUA CTPOEHUA KPOBEHOCHOM CUCTEMbI MO3BOHOYHbIX XMBOTHbIX. PaboTa
cepaua u eé perynauma.

BbigeneHne y opraHuamoB. BbigeneHue y pacteHuin. BbiaeneHune y
XMBOTHbIX. CoKpaTuTenbHble Bakyonu. OpraHbl BblaeneHma. PduabTpaums,
cekpeuma n obpaTtHoe BcacbiBaHME Kak MexaHM3Mbl paboTbl OpraHOB BblAeNEHUA.
CBA3b NONOCTU TeNla C KPOBEHOCHOM U BblaenTeNbHOM cuctemamu. BolgenerHune y
MO3BOHOYHbIX *KMBOTHbIX M Yenoseka. [Moukn. CtpoeHne n GyHKUMOHMpPOBAHUE
HedpoHa. Obpa3oBaHMeE MOYM Yy YENOBEKA.

3awmTa y OpraHM3moB. 3awuTta y OAHOKNETOYHbIX opraHuamos. Crnopebl
H6aKTepuit U LUCTbl NPOCTEMLLNX. 3aLLUMTA Y MHOFOKNETOUYHbIX pacTeHuni. KyTukyna.
CpeacTtBa NAaCCUBHOM M XMMMYECKOM 3awnTbl. PUTOHLMADI.

3aWmMTa Yy MHOFOK/IETOYHbIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHbIE.
3awmTa opraHmama ot H6onesHen. MMMyHHaa cuctema yenoseka. KnetouHbin m
TYMOPaNbHbIA MMMYHUTET. BPOXAEHHbIA M NPUOBPETEHHbIN cneunduyeckmi
UMMYHUTET. Teopusa KNOHANbHO-CENEKTUBHOrO UMMyHUTeTa (M. dpaux, ©. M.
BepHeT, C. ToHeraBa). BocnanntenbHble 0TBETbI OPraHU3MOB. PO/1b BPOXKAEHHOIO
MMMYHUTETA B Pa3BUTUM CUCTEMHbDIX 3ab0NeBaHUN.

Pasgpakumoctb M perynauma Yy OpraHusmoB. Pasgpammoctb vy
OOHOKNETOYHbIX OpPraHM3mMoB. TaKcucbl. Pasgpa)kMmocTb W perynauma y
pacTeHni. PocToBble BewwecTBa N UX 3HAYEHME.

HepBHaa cuctema u pednektopHaa perynauma y KMBOTHbIX. HepBHas
cucTema M eé otaenbl. IBOMIIOLMOHHOE YCAOXKHEHNE CTPOEHNA HEPBHOM CUCTEMDI
Y KMBOTHbIX. OTAENbl FO/IOBHOrO MO3ra MO3BOHOYHbIX WMBOTHbIX. Pednekc u
pednekTopHaa ayra. besycnosHbie 1 ycnoBHble pedaeKcobl.

[ymopanbHaa perynauna m sHAOKPUHHAA CUCTEMA KMUBOTHbIX U YenOBeKa.
enesbl 3HAOKPUHHOM CUCTEMbI M WX TOPMOHbI. [lencTBME TOPMOHOB.



B3anMmocBA3b HEpPBHOM W 3SHAOKPWUHHOM cuctem. [unotanamo-runodursapHasn
cucTema.

DemoHcTpauum

MNopTtpeT: N. I. NaBnos.

Tabnmubl M cxembl: «O4HOKNETOYHbIE BOAOPOCAN», «IMHOrOKNETOYHbIe
Bogopocnm», «baktepumn», «lpoctenwme», «OpraHbl UBETKOBbIX PaCTEHWUINY,
«Cuctembl OpraHOB MO3BOHOYHbLIX MBOTHbIX», «BHYTpeHHee CcTpoeHue
HaceKombIx», «TKaHM pacTeHuMin», «KopHeBble cuctembl», «CTpoeHue ctebnay,
«CTpoeHMe NUCTOBOM NNACTUHKUY», «TKAHWU UBOTHbIX», «CKenetr 4enoBeKay,
«[uwesaputenbHaa cuctema», «KpoBeHocHaa cuctema», «[lbixaTenbHas
cmcTema, «HepBHan cucrteman, «Koxa», «MblweYyHan cmcTema,
«BblgenutenbHaa cuctema», «IHAOKPUHHAA cuctema», «CTpoeHme MbILbl»,
«MAMMyHUTETY, «Knwe4yHononocTHbIe, «Cxema NUTaHNA PaCTEHUN Y,
«KpOBEHOCHble CUCTEMbI MO3BOHOYHbIX KMBOTHbIX», «CTpoeHne rnapbi»,
«CTpoeHue nnaHapuu», «BHyTpeHHee CTpoeHMe [0XAEeBOro yepsaA», «HepBHaA
cuctema  polb», «HepBHaa  cuctema  nArywku»,  «HepBHaa  cuctema
npecmblkawowmxca»,  «HepBHaa  cuctema  ntmu», «HepBHaa  cuctema
MaeKkonuTamwmx», «HepBHaA cuctema yenoseka», «Pednekcr.

Ob6opypoBaHne: CBETOBOM MUKPOCKOM, MUKPOMNpPEenapaTbl OAHOKAETOYHbIX
OpraHM3mMoB, MWKponpenapaTbl TKAaHEW, PAKOBMHbI MOJINIOCKOB, KONNEKLUM
HAaCEKOMbIX, UINIOKOMXKMX, XKMBble 3K3eMNAAPbl KOMHATHbIX PAcTeHUn, repbapum
pacTeHM pasHbIX OTAENO0B, BAAXKHble nNpenapaTbl XMBOTHbIX, CKeNeTbl
MO3BOHOYHbIX, KOANEKUMM OECnO3BOHOYHbLIX MWUBOTHbIX, CKENeT 4YenoBeKa,
obopynoBaHMe AnA  AEMOHCTPAUMW  MOYBEHHOINO W BO3AYLWHOTO MNUTAHWUA
pacTeHWI, pacllensieHmMa Kpaxmana u 6enkoB nop pencrtsmem ¢GepmeHTOB,
obopygoBaHMe oNna A4eMOHCTPALUM ONbITOB NO U3MEPEHUIO XKU3HEHHON EMKOCTU
NErKMUX, MexXaHM3Ma [AbIXaTe/ibHbIX ABUMKEHUW, MOLENM T[ONOBHOMO MO3ra
Pa3/INYHbIX }KUBOTHbIX.

NabopaTtopHan pabora «3yyeHne TKaHEeN pacTEHUN».

NaboparopHana pabota «M3yyeHne TKaHEe! XKUBOTHbIXY.

NabopaTtopHasa pabora «/3yyeHne opraHOB LBETKOBOIO PAcTEHMAY.

Tema 10. PasmHOXeHue n pa3sutue opraHu3MoB

dopmbl pasMHOXKeHUA opraHnamoBs: becnosnoe (BKAOYana BereTaTUBHOE) U
nonosoe. Buapl 6ecnonoro  pPasMHOMKEHMA: MNOYKOBAHWE, CnopynAums,
dparmeHTaUUA, KNOHUPOBAHMUE.

NonoBoe pasmHoxKeHue. lonoBble KAETKU, MAK rameTbl. Menos. Cragum
meno3a. [NosegeHmne xpomocom B menose. KpoccuHrosep. bruonormyeckmnin cmbicn



Mero3a M nonoBoro npouecca. Meno3 M ero Mecto B KM3HEHHOM UMKANe
OpraHM3MmOB.

MNpeasapoabiwesoe pa3sutue. lameTtoreHes y XXMBOTHbIX. [10/10Bble XKenesbl.
Ob6pa3oBaHuMe 1 pa3BUTHE NOMOBbIX KNeToK. CnepmaTtoreHes un ooreHes. CTpoeHue
NOI0BbIX K/IETOK.

OnnogoteBopeHnMe wn 3mMbOpuOHanNbHOE pPas3BUTME KMBOTHbIX. Crnocobbl
0on/I040TBOPEHUA: HAPYXKHOE, BHYTPeHHee. [NapTeHoreHes.

NHauBuayanbHoe pa3BuTMe opraHM3moB (oHToreHes). 3mbpuonorva -
HayKa O pa3BUTMM OpraHM3amoB. MopgozeHe3 — 00HA U3 271a8HbIX NpPobaem
ambpuonozuu. KoHyenuus mopgozeHos u moodenu mopgoeeHesa. Cragum
ambpuoreHesa XMBOTHbIX (Ha Npumepe narywku). lpodbnaenme. Tunol gpobaeHus.
JemepmuHuposaHHoe U HedepMUHUposaHHoe OpobneHue. baacmyna, munesi
6s1acmyn. OcobeHHOCTU ApobieHUA MAeKonuTatlowWwmx. 3apoabllleBble JUCTKU
(racTpynsaums). 3aknagKa opraHoOB M TKaHel M3 3apoabileBbIX TMCTKOB. B3anmHoe
B/IMSIHWE YacTel pa3BMBalOWEroca 3apoaplwa (3MO6puMoHanbHas WHAYKLUMA).
3aKfafKa NJlaHa CTPOEHMA KMBOTHOTO KaK pe3y/ibTaT  MepapXMyecKmx
B3aMMOAEWNCTBUI TFeHOB. BavAHMe Ha ambpuOHanbHOE pPa3BUTUE Pa3/IUYHbIX
$aKTOPOB OKpYXKatoLen cpeabl.

Poct n passutne XKMBOTHbIX. locTambpuoHanbHbIM nepuog. Mpamoe u
Henpsmoe pa3Butue. Pa3Butne ¢ metamopdo3om Yy 6ECno3BOHOYHbLIX MU
NMO3BOHOYHbIX MBOTHbIX. buonoruyeckoe 3HayeHWe NPAMOrO W HENPAMOro
pPa3BUTUA, UX PaACnNpPOCTPaHeHue B npupoge. Tunbl POCTa KMBOTHbIX. PaKTOpbI
perynsumm pocTa *MBOTHbIX M YenoBeKa. CTaanmn NoCTaIMOPMOHAIbHOTO Pa3BUTUA
Yy XMBOTHbIX U YenoBeKa. lNepnogbl oHTOreHesa yesnoseKka. CTapeHne U cMepTb
Kak Buonornyeckme npoLeccol.

PasmHoXeHne u pas3BuTUe pacteHui. Nametodut M cnopodput. Merios B
M3HEHHOM UMKne pacTeHuit. O6pasoBaHMe cnop B npouecce Menosa.
lameToreHes y pacteHuin. ONNOAOTBOPEHME W pPa3BUTUE  PACTUTENbHbIX
opraHn3amos. [1BoMHOe onNn040TBOPEHME Y LBETKOBbIX pacTeHmnit. Obpa3oBaHue U
pa3BUTUE CEMEHM.

MexaHM3Mbl perynsiunm oHTOreHe3a y pacTeHMm 1 }KUBOTHbIX.

AemoHcTpauumn

MoptpeTsbl: C. . HaBawwuH, X. LUnemaH.

Tabnanubl n cxembl: «BeretaTmBHOe pasmHoxKeHue», «Tunbl b6ecnonoro
Pa3sMHOXeHUA», «PazMHOXeHUe XNamuaomMoHaabl», «PasMHOXeHMe 3BrNeHbl»,
«Pa3smHoxeHue rmapbl», «Menos», «Xpomocombl», «fameToreHe3», «CTpoeHune
ANLEKNEeTKM N cnepmato3omaa», «OCHOBHble CTagMn OHTOreHesa», «lpamoe U



Henpsamoe pa3Butne», «Pa3BuUTME MaNCKOro »Kyka», «Pa3sButme capaHumy,
«PasButne nAarywkm», «[1BOMHOE 0ONAOAOTBOPEHUE Y LBETKOBbIX PaCTEHUNY,
«CTpoeHne ceMAaH OAHOAO/bHbIX U ABYAO/bHbIX PACTEHUMNY, « KU3HEHHbIA LKA
MOPCKOM KanycTbl», « KU3HEHHbIN UMK MXa», « KU3HEHHbIN UMK NAanOPOTHUKAY,
«*KM3HEHHbIN UMKA COCHbIY.

ObopypoBaHuMe: CBETOBOM MMKPOCKOMN, MUKponpenapaTtbl AWLEKNETOK W
cnepmarto3omaos, mogenb «LIMKA pa3BUTUA NATYLKN Y.

NabopatopHaa pabora «M3yyeHMe cTpoeHMA NONOBbIX KNETOK Ha FrOTOBbIX
MUKponpenapaTax».

Mpaktnueckaa pabora «BbifsBNeHWME NPU3HAKOB CXOACTBA 3apoaplllel
NO3BOHOYHbIX }KUBOTHbIX».

NabopatopHasa pa6botra «CTpoeHMe OpraHOB PA3MHOMKEHMA BbICLIMX
pacTeHnm».

Tema 11. FeHeTMKa — HayKa O HACNeACTBEHHOCTU U M3MEHYUBOCTU
OpraHM3mos

NcTopuA cTaHOBNEHMA U PAa3BUTUA FEHETUKM Kak HayKku. PaboTbl . MeHaens,
. pe ®pusza, T. MopraHa. Ponb OTeYeCTBEHHbIX YYEHbIX B PA3BUTUU FEHETUKMU.
Pabotbl H. K. Konbuosa, H. U. BaBunosa, A. H. benosepckoro, I'. [l. KapneyeHKo,
0. A. ®dununuenHko, H. B. Tumodeesa-PecoBckoro.

OCHOBHble reHeTUYeCKME NOHATUA U CUMBOJIbl. [OMOIOTMYHbIE XPOMOCOMBbI,
annenbHble reHbl, aNbTEPHATMBHbIE MPU3HAKU, AOMMHAHTHLIA U PELLECCUBHbIN
NPW3HaK, FOMO3UroTa, reTepo3nroTa, YUCTaa AMHUA, rbpuapl, reHoTMn, peHoTun.
OcHOBHble  MeTOoAbl  TEHETUKU:  TMOPUAONOTMYECKUINA,  LMUTONIOTUYECKUN,
MOJIEKYNAPHO-TEHETUYECKNI.

AdemoHcTpauumn

Moptpetbl: . MeHgenb, . ge ®pus, T. Mopran, H. K. Konbuos, H. W.
Basunos, A. H. benosepckun, . . KapneyeHko, 0. A. duamnuyenHko, H. B.
Tumodees-PecoBcKui.

Tabanubl n cxembl: « MeToabl reHETUKNY», « CXeMbl CKPELLMBaAHUAY.

NabopatopHaa pabora «[po3oduna KaK O0OBEKT reHeTUYecKux

nccneaoBaHUN.
Tema 12. 3aKOHOMEPHOCTU HacNeACTBEHHOCTH
MoHornbpuaHoe ckpewmBaHue. [lepBbin 3aKOH MeHaens — 3aKOH

eanHoobpasma rmMbpuaos nepBOro nokoseHua. [lpaBuno AOMWHUPOBAHUA.
BTopoit 3akOH MeHaena — 3akoH pacuwenneHus npusHakos. LiMTonornyeckue
OCHOBblI MOHOTMBPUAHOIO CKpelMBaHuA. FTMnoTesa YNCTOTbI raMeT.



AHanusumpyoLlee ckpelmBaHme. MPOMeKYTOUHbIM XapaKTep Hac/iea0BaHuWA.
PacwenneHne npn3HakoB NP1 HEMNOAHOM AOMUHUPOBAHUM.

OnrnbpuaHoe  cKpewmBaHue. TpeTuh 3aKOH MeHaena —  3aKOH
He3aBMUCMMOrOo HacnefoBaHUA NPU3HAKOB. LUuTtonornyeckme OCHOBbI
ONTMBPNAHOIO CKpeLLnBaHMUA.

CuenneHHoe HacnegoBaHue npusHakos. Pabotbl T. MopraHa. CuenneHHoe
HacnefoBaHWE TEHOB, HapyleHue cuenaeHna mexay reHamum. XpOMOCOMHas
TeopuAa HacneaCcTBEHHOCTH.

leHeTMKa nona. XpOMOCOMHbIN MeXaHM3M onpegeneHnsa nona. AyTocombl U
NONOBble XPOMOCOMbI. [OMOrameTHbIM U reTeporameTHbiM non. FeHeTuyeckas
CTPYKTYypa NON0BbIX XPOMOCOM. HacnepoBaHue NpU3HaKoB, CLLEeNEeHHbIX C NOJIOM.

feHOTMN KakK UuenocTHas cuctema. [lnenoTponua — MHOXECTBEHHOE
aencrtene reHa. MHOXeCTBEHHbIM annennsm. B3ammopencrsme HeannenbHbIX
reHoB. KomnaemeHTapHOCTb. dnucTas. [oammepua.

[eHeTUYEeCKUM KOHTPO/Ab PA3BUTUA PACTEHMN, XKMBOTHbIX M Yes0BeKa, a
TaKXe PU3MONOrnMYecKMUx MpoLLeccoB, NOBEAEHUA M KOTHUTUBHbLIX QYHKLUN.
[eHeTUYeCKMEe MexaHM3Mbl CcMmbUOreHesa, MexaHM3Mbl B3aMMOLENCTBUA
«XO03AUH — MaPa3nT» N «XO3AUH — MUKPOBMOM». [eHeTUYeCcKMe acnekTbl KOHTPOAA
MW WN3MEHEHWA HaCcneACcTBEHHOM WHPOpmMauMM B MNOKONIEHUAX KAETOK W
OpraHM3mos.

AemoHcTpauumn

MopTtpetbl: . MeHaenb, T. MopraH.

Tabnamubl n cxembl: «llepBbli N BTOPOM 3aKOHbI MeHaena», «TpeTuit 3aKoH
MeHgena», «AHanusupyolwee cKpewmBaHue», «HernonHoe AOMUHUPOBAHUEY,
«CuenneHHoe HacnegoBaHWE NPU3HAKOB y Apo30dunbl», «lfeHeTUKa nonax,
«Kapmnotnun 4yenoseka», «Kapuotun pgposodunbl», «Kapuotun  ATULbIY,
«MHOecTBeHHbIN annennsm», «Bsanmoaencremne reHoB».

ObopypoBaHue: moaenb [NA AEMOHCTpauMM  3aKOHOB eguHoobpasua
rMbpnaoB NepBOro MNOKONEHUA W paclWensieHna MNPU3HaKoB, MoOAeNb AnA
OEMOHCTPaLUMM 3aKOHA HEe3aBUCMMOro HaciedoBaHMA MNMPU3HAKOB, modenb ANA
OEMOHCTPALMM CUENNEHHOro Hacnea0BaHMA NPU3HAKOB, CBETOBOM MMKPOCKON,
MUKponpenapart: «po3odpunar.

Mpaktnyeckaa pabora «M3yyeHne pe3ynbTaToB  MOHOrMBPUAHOrO
CKpeLLmBaHnA y apo30dunabi».

MpakTnueckasn pabora «M3yyeHne pesynbtatoB  AurnbpugHoro
CKpewmBaHuA y 4po3odunbi».

Tema 13. 3aKOHOMEPHOCTU USMEHYNBOCTU



B3aumopgeiictBue reHotmna u cpegbl npu  dopmupoBaHuM PpeHoTMna.
MN3meHUYMBOCTb Npu3HaKoB. KauecTBeHHble N KONMYECTBEHHbIE NMPU3HAKWU. Buapbl
M3MEHUYMBOCTU: HEHAC/IeACTBEHHAA U HAceACTBEHHAS.

MoandunkaumoHHaa M3MeHYMBOCTb. Ponb cpegbl B $OpMUPOBaHUU
MOANPUKALNOHHON U3MEHYMBOCTU. Hopma peaKuum npusHaKka. BaprMaunoHHbIN
pA4 M BapuaumoHHas Kpueaa (B. MoraHHceH). CeolictBa MOAMPUKALMOHHOWN
M3MEHUYMBOCTH.

FeHoTUNMYeCcKana M3MeHUYMBOCTb. CBOMCTBA rEHOTUMNYECKON U3MEHUYMBOCTM.
BuAabl reHOTUNNYECKO U3MEHYMBOCTU: KOMOUHATUBHASA, MyTaLMOHHaA.

KombuHaTuBHas u3meH4YMBOCTb. Melio3 M NONOBOM NpOLEeCcC — OCHOBA
KOMOMHATUBHON M3MeHYMBOCTU. Ponb KOMOWHATMBHOM W3MEHYMBOCTU B
CO34aHUN FreHeTUYeCKoro pasHoobpasma B npegenax og4HoOro BUAa.

MyTaunMOHHAs WM3MEHYMBOCTb. BuAabl MyTauMin: reHHble, XPOMOCOMHbIE,
reHomHble. CNOHTaHHblE W  MHAYUMPOBAHHble  MyTauuu. AgepHble #
uuTonnasmaTuyeckme mytaumn. Comatmyeckme M nonosble MyTauun. MpuUUmHbI
BO3HMKHOBEHMS MyTaumih. MyTareHbl W WX BAMAHWME Ha OPraHU3MbI.
3aKOHOMEPHOCTM MYTALUMOHHOrO npouecca. 3aKOH FOMONOFMYECKMX PALOoB B
HacneacTBeHHOM mMameHuymBocTM (H.U. BaBunos). BHeagepHaa M3MeHUYMBOCTb U
HacNenCTBEHHOCT.

SnuzeHeMuKa U 3MU2EHOMUKQ, pOsb 3ru2eHemuyeckKux (aKkmopos 8
Hacnedo8aHUU U U3MEHYUBOCMU (heHOMUMUYECKUX MPU3HAKO8 Yy 0P2aHU3MOS.

AemoHcTpauumn

MNopTtpeThi: I'. ae ®pus, B. MoraHHceH, H. UN. BaBunos.

Tabnumubl ©n  cxembl: «Buabl  un3meHumBocTM», «MoandUKaUNMOHHan
N3MEHUYMBOCTLY, «KombunHaTMBHas N3MEHYMBOCTLY, «Menos»,
«OnnogotBopeHune», «feHeTuyeckmne 3aboneBaHnA YenoBeKka», «Buapl mytaumn».

ObopypoBaHue: xuBble U repbapHble 3K3eMNAAPbl KOMHATHbIX PACTEHUN,
pUCyHKM (poTorpacdmn) KMBOTHbLIX C PA3NNYHBIMK BUAAMM U3MEHUYNBOCTM.

Na6bopaTtopHan paboTta «MccnepoBaHume 3aKOHOMEpPHOCTEM
MOANPUKALNOHHON M3MEHYMBOCTU. [lOCTpOeHWe BapUALMOHHOIO pAaja M
BAapMaLNOHHOM KPUBOMN».

Mpaktnyeckaa pabora «Mytaumm y  gposodunbl  (Ha  roToBbIX
MUWKponpenaparax)».

Tema 14. leHeTUKa yenoBeka

Kapuotmn yenoBeKka. MexayHapoaHaa nporpamma mcciaenoBaHUs reHoma
yenoseka. MeToabl M3y4yeHMA TEHETUKU 4YeNoBeKa: TreHeanornvyeckun,
6113HeLoBbIN, LMTOreHEeTUYECKNN, NONYAALNOHHO-CTaTUCTUYECKUN,



MOJIEKYNAPHO-TEHETUYECKUIA. CoBpemeHHoOe onpegeneHune reHoTuna:
NONIHOreHOMHOE CeKBEeHWpPOBaHWE, FTeHOTUNMPOBAHME, B TOM YUCEe C MOMOLLbIO
MUP-aHanmM3a. HacneactBeHHble  3aboneBaHMs  4YenoBeKa. [eHHble M
XPOMOCOMHbIE 6onesHn Yye/sioBEKa. BonesHun C HacneaCcTBEHHOM
npeApacnoNoXeHHOCTbIO. 3HaYeHNE MeSUUMHCKON reHETUKN B NPeA0TBPaALLEHMN
M NeYeHUn TreHeTuYeckmx 3aboneBaHMt uYenoBeka. MeanKo-reHeTU4ecKoe
KOHCyNbTUpOBaHMe. CTBONIOBble KNeTKkU. [loHATHMe «reHeTu4yeckoro rpysan».
dTMYecKne acnekTbl MUccnepoBaHWM B 06naCTM pedaKTUPOBAHMA TeHoOMa M
CTBONIOBbIX KNETOK.

feHeTnyeckne @akTopbl MOBbIWEHHOW YYBCTBUTE/NIbHOCTU 4enoBeKa K
dGU3NYECKOMY N XMMUYECKOMY 3arpA3HEHUIO OKPY»Katowwen cpeabl. leHeTUYecKan
npeapacnonoXKeHHOCTb YesloBeKa K MaToNoMMAM.

DemoHcTpauum

Tabnnubl 1 cxembl: «Kapmotun yenoseka», «MeToabl M3yYEHUA TEHETUKMU
yesioBeKa», «FeHeTUYeCcKne 3aboieBaHNA YeNOBEKAY.

MpakTnueckana paborta «CoctaBneHne n aHaAn3 PoA4OCAOBHOMY.

Tema 15. Cenekuyua opraHU3mMoB

JomecTnKauma n cenekuma. 3apoxaeHue cenekumm wu A0MeCTUKALUW.
YueHue H. U. BaBnnoBa o LleHTpax NponcxoxaeHna u MHOroobpasunsa KynbTypHbIX
pacTeHn. Ponb cenekuun B CO34aHMM COPTOB PACTEHMM U MOPOA KUBOTHDIX.
CopTt, nopopa, wTamm. 3aKOH TFOMOJIOTMYECKUX PALOB B HACNeaCTBEHHOM
nameHumsoctn H. L. BaBnnosa, ero sHayeHue gna cenekumoHHom paboTbl.

MeToabl cenekunoHHoM paboTbl. WCKycCTBEHHbIM OTOOpP: MaccoBbin W
NHONBUAYANbHbIN. STtanbl KOMBMHALNOHHOM cenekumu. NcnbiTaHne
npoussogutenen no notomctsy. OTbop NO reHOTUNYy C MOMOLLbIO OLLEHKM
deHoTUNa NoTOMCTBA M OTOOP NO reHOTMNY C NOMOLLbI0 aHann3a AHK.

MCKycCTBEHHDbIM  MyTareHe3  Kak  MeToh,  CenekUMOHHOW  paboTbl.
PagnaLMOHHBIN U XMMUYECKUIA MyTareHe3 Kak UCTOYHMK MyTaLMN Y KyAbTypHbIX
dopm opraHmamoB. Ncnonb3oBaHME FEHOMHOFO PeAakTMPOBAHMA M METOLOB
pekoMbuHaHTHbIX JHK ans nonyyeHma ncxogHoro matepmana gnsa cenekumm.

MNonyyeHune NoOAMNAONA0B. BHyTpuBMAOBan rmépugmsayma.
Ban3KkopoacTBEHHOE — CKpewuBaHuMe, wWaM  UHOpuauHr.  HepoacTtBeHHoe
CKpewmBaHue, uan aytopuauHr. Fetepo3nc M ero npuymHbl. Micnonb3oBaHue
reteposunca B cenekunun. OtoanéHHasa rmbpuamnsaumsa. MNpeogoneHune becnnoana
MEXBUAO0BbIX MbpMAoB. [OCTUNKEHMA CeNeKUMM PaCTEHUM U KUBOTHbIX.
«3enéHasa pesontoyuar.



CoxpaHeHne 1 U3y4yeHMe reHeTUYECKMX PECYPCOB KYbTYPHbIX PAaCTEHUIM U KX
OVKUX poanyen ana co3gaHua HOBbIX COPTOB U rMbpMA0B CeNbCKOXO3ANCTBEHHbIX
KYyNbTyp. U3yyeHue, coxpaHeHue U YyrpasaeHuUe 2eHemu4yecKumu pecypcamu
CEe/1IbCKOX03AUCMBEHHbIX U POMbICA0BbLIX YUBOMHbLIX 8 UenAax yaydyweHus
cywecmsyrouwux U co30aHUA HOBbIX Nopoo, AUHUU U KpPOCCo8, 8 MOM Yucne C
MpuUMeHeHUeM Co8peMeHHbIX Memoo08 Hay4YHbIX ucciedosaHul, nepedossix udel
U rnepcrnekmueHbIX mexHoa02udl.

AemoHcTpauumn

MNoptpetbi: H. WU. Basunos, WU. B. MwuuypuH, . O. Kapneyenko, 1. I.
JlykbaHeHKo, b. J1. Actaypos, H. bopnoyr, [l. K. bensaes.

Tabanubl 1 cxembl: «LLeHTPbI NPOUCXOXKAEHUA U MHOrO06pPa3nA KynbTypPHbIX
pacTeHnn», «3aKOH rOMONIOTMYECKUX PALOB B HACNeACTBEHHOM U3MEHUYMBOCTUY,
«MeTtoabl cenekunmny, «OTaanéHHan rubpunamnsaumsa», «MyTtareHes».

NabopatopHaa pabora «M3yyeHne cOpTOB Ky/NbTYPHbIX PacTeEHWUI U NoOpos,
OOMALLHUX XKUBOTHbIX».

NaboparopHan paborta «/M3yyeHMe MeToA0B CeNeKuumn pacTeHNN».

MpakTnueckana paborta «puBMBKa pacTeHUN».

IKCKypena «OCHOBHble MeToAbl M AOCTUXKEHWUA CeNnekuum pacTeHUn W
UBOTHbIX (Ha CeJIeKUMOHHYIO CTaHUMIO, NAeMeHHY0 bepmy,
COpPTOUCNbITAaTENbHBIA  Y4aCTOK, B TEMJWYHOE XO03AUCTBO, B nabopatoputo
arpoyHMBEpPCUTETA UM HAYYHOTO LLEHTPA)».

Tema 16. BuotrexHonorua n cuHTeTUYecKana buonorus

Ob6beKTbl, Ucnonbdyemble B OMOTEXHONOTMWU, — KNETOYHblE U TKAHEBbIE
KYNbTypbl, MWKPOOPraHU3Mbl, nx XapaKTepuUCTUKa. TpaanumoHHan
buotexHonorma: xneboneyeHwe, NOJyYEHUE KUC/NOMOJIOYHbIX MNPOAYKTOB,
BuHOogenne. MuKpobuonormyeckmm cuHTes. O6BEKTbI MMKPODOBMONOTMYECKUX
TexHonormi. MNpounssoacTeso 6enKka, aIMMHOKUCAOT M BUTAMUHOB.

Co3paHme TEXHONOMMN U MHCTPYMEHTOB Lie/IeHanpPaBNEHHOIO N3MEHEHNA U
KOHCTPYMPOBAHMA FTEHOMOB C LLe/1blo MONYYEeHUA OPraHM3MOB U UX KOMMNOHEHTOB,
COoAEeprKalLMX He BCTpeyatowmeca B npupoge BUOCMHTETUYECKUE NMYTMW.

KnetouyHaa mHxeHepuA. MeToabl KynbTypbl KNETOK U TKAaHEW PACTEHUN U
XKMBOTHbIX. KpnobaHku. ComaTtmyeckas rmbpuamsauma UM COMATUYECKUM
ambpuoreHes. Mcnonb3oBaHWe ranaouMgoB B CeNeKkunu pacteHuin. [loayvyeHue
MOHOK/IOHA/1bHbIX aHmumenn. Ucrnone3zosaHue MOHOK/IOHA/bHbIX u
MOAUK/AOHAAbHBIX aHMumes 8 MeouyuHe. WCKYCCTBEHHOe OMJog0TBOPEHME.
PeKoHCTpyKumA ANLEKNETOK n KIOHUPOBAHNE  YKUBOTHDbIX. MeTog,



TPAHCNAAHTAUMN Af4ep KNETOK. TexHos02uu 0300p08/aeHUsA, KyaAbmueuposaHusa u
MUKPOK/I0HAIbHO20 PA3MHOMEHUA CE/IbCKOX03AUCMBEHHbIX Ky/1bmyp.

XpOMOCOMHana M reHHaa UWHXeHepus. WCKYCCTBEHHbIN CUHTE3 reHa W
KOHCTpPyMpoBaHMe pekombuHaHTHbIX IHK. Co30aHuUe mpaHc2eHHbIx 0p2aHU3MOS.
[JOCTMKEHMA WM NEepcnekTMBbl  XPOMOCOMHOM M TEHHOM  WHXXEHEPUW.
JKonormyeckme n aTnyeckme Npobaembl reHHOM MHKEHEPUU.

MeaununHckmne bnotexHonormun. MoctreHomHaa undposasa meanumHa. MLP-
OMArHOCTUKA. MeTabonoMHbIN aHANN3, FEHOUEHTPUYECKUM aHanM3 npoTeoma
yenoBeKa ON1A OLEHKU COCTOAHMA ero 340poBbA. Mcnonb3oBaHWe CTBONOBbLIX
KNneTok. TapretHas Tepanus paka. 3D-6MouHXKeHepus gna  pa3paboTKu
GYHAAMEHTANbHbIX OCHOB MEAMUMHCKUX TEXHONOMNM, CO34aHMA KOMMIEKCHbIX
TKaHeM coYeTaHMEeM TEXHOJIOTUN TPEXMEPHOro BUMONPUHTUHIA U cKadpdongmHra
ONA peleHna 3a4a4 NepCoHaNN3NPOBAHHON MeAULMHDI.

Co3paHMe BEKTOPHbIX BaKUMH C uenbio obecnevyeHna KOMOBUHMPOBAHHOWM
3awmnTbl oT BOo3byautenen OPBWU, ycTaHOBAEHME MONEKYNSPHbIX MEXaHU3MOB
dyHKUMoHMpoBaHua PHK-coaeprkawmx BUpYycoB, Bbi3biBatoWwMx ocobo onacHble
3ab60neBaHMA YeNOBEKA U XKUBOTHBbIX.

AemoHcTpauumn

Tabanubl n cxemol: «McnoaNb30BaHNUE MUKPOOPFraHM3MOB B MPOMbILLIEHHOM
npousBoacTee», «KNneTtoyHasa nHxeHepua», «FeHHaa UHXeHepua».

NaboparopHana paborta «/M3yyeHne 06bEKTOB BUOTEXHONOTUN Y.

MpaKkTuueckas pabora «lonyyeHne MONOYHOKMCAbIX MPOAYKTOBY.

JKCKypcna «buotexHonorma — BarkHeMwasa npoussBoauTE/NbHAA CuUaa
COBpPeMEHHOCTM (Ha BMOTeEXHONOrMYECKOEe NPON3BOACTBO)».

11 KN1ACC

Tema 1. 3apoxkaeHue U pasBUTUE 3BOJIIOLMOHHDLIX MNpeacTaBleHUA B
6uonoruu

JBONOUMOHHAA Teopma Y. [apsuHa. [lpeanocbiikn BO3HUKHOBEHMUA
AapBMHU3MA. KMU3Hb N HayyHaAa geAatenbHocTb Y. [JapBuHa.

ABvKyLime cunbl asoatoLmMn Bngos no Y. JapsuHy (BbICOKaA MHTEHCUBHOCTb
Pa3MHOMEHUA OPraHM3MoB, HaACNeACTBEHHAA M3MeHYMBOCTb, 6Oopbba 3a
CYyLLEeCTBOBaHME, eCTECTBEHHbIM U UCKYCCTBEHHbIM 0TOOP).

OdopmneHne cuHTeTMYECKON Teopun 3Bontouun (CT3). HentpanbHas
Teopua 3soaoumn. CoBpeMeHHasa 3IBONOUMOHHAA 6uonorma. 3HayeHue
3BOJIIOLMOHHOM Teopun B pOPMUPOBAHUN ECTECTBEHHO-HAYYHOM KapTUHbI MUpa.

AemoHcTpauumn



MopTpeTbl: Apuctotens, K. JinHHen, XK. b. Jlamapk, 3. K. CeHT-Unep, K.
Kiosbe, Y. AdapsuH, C. C. YetBepukos, WN. N. LmanbrayseH, XK. XonaenH, A. K.
bensaes.

Tabaunubl n cxembl: «Cuctema xmsomn npupoapl (no K. JInHHeto)», «JlecTHuua
XMBbIX cywecTs (no SlamapKy)», «MexaHM3m popmMpoBaHMA NpUcnocobneHnin y
PaCTEHUI U }KUBOTHbIX (Mo JlamapKy)», «KapTa-cxema mapuipyTa nyTtewectsus Y.
[apsuHa», «Haxoaku Y. OdapsuHa», «Popmbl 60pbbbl 33 CylLLECTBOBaHMEY,
«Mopoabl ronyben», «MHoroobpasme KynbTypHbIXx $opm Kanyctbl», «lopogbl
AOMALLUHUX XUBOTHbIX», «Cxema obpasoBaHUA HOBbIX BMAOB (no Y. JapBuHy)»,
«Cxema COOTHOWEHUA ABUXKYLWMX cun asonoumm», «OCHOBHble MOJI0XKeHUA
CUHTETUYECKOMN TEOPUM IBONOLUMY.

Tema 2. Mukpossonouma U eé pesynbTarbl

Monynsuua Kak anemeHTapHasa egmHuMua asontoumn. CoBpemMeHHble MeToabl
OLLEHKM reHeTUYyecKkoro pasHoobpasus M CTPYKTypbl nonynaumin. MameHeHwue
reHodoHAA MONYyNAUMM KaK 31EeMeHTapHOE 3BOJIIOUMOHHOE ABNAEHME. 3aKOH
reHeTU4yeckoro paBHoBecua K. Xapau, B. BaiHbepra.

dnemeHTapHble ¢GaKTopbl (ABUMNKYLWME CWUAbl) 3BOAKOUMK. MyTaUMOHHbIN
npouecc. KombuHaTMBHaa wm3MeH4YMBOCTb. [peihid reHoB — cayyalHble
HeHanpaB/ieHHble W3MEHEeHMA YacToT annenen B nonynaumax. doodekT
ocHoBaTens. 3gpekm b6ymobinoyHO20 20pablwKa. CHUMeHUe 2eHemu4yecKoz20
pa3Hoobpaszus: npu4uHel u cnedcmaeus. lpoasneHue agpghekma Opelicha ceHos 8
6osbwWuUX U Manelx nonyaAayuax.  Mwurpaumn.  M3onauma  nonynaumi:
reorpadumyeckan (npocTpaHcTBeHHanA), buonornyeckan (penpoayKkTmsHas).

EctectBeHHbI 0TO6OpP — Hanpasnawwmii ¢akTop 3soawuMn. DPopmbl
ecTecTBeHHOro oTbopa: ABMXKYWMIA, CcTabunusmpyrowmin, paspbiBatoWwmi
(au3pynTmBHbIM). MNMonoBoit oTH60pP. BO3HMKHOBEHWME WM 3BOAIOLMA COLMANBHOIO
NoBeAEHUA KUBOTHbIX.

MpucnocobneHHOCTb  OPraHM3MOB  KaK  pe3ynbTaT  MUKPO3BOAOLMM.
Bo3HWKHOBEHME  npucnocobneHnt y  opraHmamoB. Apomopdo3bl U
namoagantaummn. NMpumepbl NpucnocobaeHnin y opraHM3moB: MopdonornyecKkume,
dusmnonormyeckme,  bmoxmmmuyeckme, nosegeHyeckme.  OTHOCUTENBHOCTb
NpPMCcnocob/IeHHOCTM OPraHU3MOB.

Bua, ero Kputepum w CTpykTypa. BupgoobpasoBaHue Kak pesynbrtar
MUWKpo3Boaounn. MN3onauma — KawoueBoh ¢akTop BMAoobpasoBaHua. Mytn um
cnocobbl BUA00b6pa3oBaHuA: annonaTpuyeckoe (reorpagmueckoe),
cMmnaTpuyeckoe  (3KoJsiorMyeckoe),  «MrHOBeHHoe»  (moauniouausauus,
rmépuamsauma). AAnTenbHOCTb 3BOTIOLMOHHbIX MPOLLECCOB.



MexaHn3mbl popmMpoBaHMA BLUOOrMYecKoro pasHoobpasums.

Ponb 3BontoumMoHHon 6uonormm B paspaboTKe Hay4yHbIX METOA0B
COXpaHeHuA 6bruopasHoobpasna. MMKPOIBOAOLMA U KOIBOOLMA NAPa3UTOB U UX
x03AeB. MexaHu3mbl OPMMPOBAHMA YCTOMYMBOCTU K aHTMOMOTMKAM M Cnocobbl
60pbbbI C HEN.

DemoHcTpauum

MopTtpeTobl: C. C. YeTBepukos, 3. Maiip.

Tabnmubl n cxembl: «MyTauMOHHAA W3MEHYMBOCTLY, «lonynAUMOHHAA
CTPYKTypa BMAa», «Cxema npoaBaeHUA 3aKkoHa Xapam—BanHbepra», «Asumkylime
CUAbl 3BOMIOLUNY, «IKOIOTMYECKAA M30aAUMA NONYAAUUMKA CeBaHCKOW dopenny,
«leorpadpuyeckaa um3o0nAUMA  INCTBEHHUUbBI CUMOUPCKOM WU NUCTBEHHULDbI
AAypcKon», «MonynAauMOHHbIE BOJIHbI YNCIEHHOCTU XMLLHUKOB U KepTB», «Cxema
AENCTBMA ecTecTBeHHOro otbopa», «®dopmbl 60pbObI 33 CyLLECTBOBAHMEY,
«MHAYyCcTpUanbHbIA menaHmamy», «XuBble nckonaemble», «[TOKPOBUTENBCTBEHHANA
OKpackKa KUBOTHbIX», «Mpepynpexgarow,an OKpackKa KMBOTHbIX»,
«dusnmonornyeckne agantauum», «MpucnocobNeHHOCTb OpraHU3MoB U eé
OTHOCUTENbHOCTbY», «KpuTepun sBuaa», «Buabl-aBoNHMKNY, «CTPyKTypa Buaa B
npupoae», «Cnocobbl BUA0obpasoBaHua», «leorpadumyeckoe BnagoobpasoBaHme
TPEX BUAOB NaHAbIWeEN», «IKONOrMyeckoe BMAOOOPA3OBaHME BUAOB CUMHULLY,
«Monunnonabl pacteHnin», «KanycTHO-peaeUHbIN rmbpuay.

ObopyposaHue: repbapum pacTeHU, KONNEKLMN HACEKOMBIX, Yyyena NTuL
N 3Bepen C NpUmMepamm pPasnyHbiXx NpucnocobneHunis, yydena NTUL U 3Bepei
pasHbix BMAoB, repbapun pacteHMn H6AM3KMX BUAOB, 0OpPa3OBaBLUMXCA
pa3IMYHbIMKM cnocobamm.

NabopatopHaa paborta «BbisBneHne uameHuMBOCTM Yy ocobeit opgHoro
BMAOA».

NabopatopHasna paborta «[MpurcnocobnaeHns opraHM3IMoOB U UX OTHOCUTENIbHAA
LenecoobpasHoOCTbLY.

NabopatopHaa pabora «CpaBHeHMe BMAOB NO MOpPPOIOrMYECKOMY
KpUTEPUIOY.

Tema 3. Makpoasontouma n eé pesynbratbl

MeToabl M3y4eHMA MaKpOo3BOAKOUMK. [laneoHTONOrM4Yeckne MeToAbl
nsyyeHma ssontoumn. [epexogHble Gopmbl M dUNOreHeTUYECKNE pAapl
OpraHn3mos.

Buoreorpadunyeckme metogbl usydeHua ssoaoumn. CpasHeHne ¢aopbl K
dayHbl MaTepuKoB M OCTpoBOB. buoreorpadpuuyeckne obnactn 3emnu. Buabl-
SHOEMMUKMU U PESINKTDI.



Ambpunonornyeckme n cpaBHUTENbHO-MOPPONOrMYecKMe MeToabl U3yYeHUA
3BONOUMN. [eHeTMYeCcKne MexaHW3Mbl 3BONIOLUU OHTOreHesa W MoABAEHUA
9BO/IIOLMOHHbIX  HOBLIECTB. [OMOANOrMYHbIE M AHANIOTUYHbIE  OpPraHbl.
PyonmeHTapHble  opraHbl “n aTaBU3Mbl. MonekynapHo-reHeTU4yecKue,
bMoxMmmyeckme M MaTemMaTMYECKMe  MeTodbl  M3YYEeHUA  3BOOLMM.
fomonornyHble reHbl. CoBpeMeHHble MeToAbl NOCTPOEeHUsa GUIoreHeTUYeCcKux
hepeBbes.

XpOMOCOMHbIE MyTaumMu 1 3BOJIIOLUMA FEHOMOB.

Obume 3aKOHOMeEPHOCTU (NpaBuna) aBoaoUNKU. [TpUHYUN cCMeHbl hyHKYUU.
HeobpatumocTb 3Boaouun. AgantmeHaa paguauma. HepaBHOMEPHOCTb TEMMNOB
3BONOLUMN.

DemoHcTpauum

MoptpeTol: K. M. bap, A. O. Kosanesckuin, ®. Mionnep, 3. lekkenb.

Tabnmubl 1 cxembl: «PunoreHeTUHECKUN pAa, nowaan», «KApXeonTepPUKCY,
«3Bepo3ybbie  AwWepbI», «Cterouedanbiy, «PuUHUOPUTLIR, «CemeHHble
NanopoTHUKM», «bunoreorpaduyeckme 30HbI 3emnum», «pend KOHTUHEHTOBY,
«Penuktbl», «HayanbHble CTagMMm 3MOPUOHANBHOFO pPa3BUTMA MO3BOHOYHDIX
UBOTHbIX», «[OMOJIOTMYHbIE W  aHANOIMUYHbIE OpraHbl», «PyauUMEHTbI»,
«ATaBU3MbI», «XPOMOCOMHble Habopbl 4YenoBeKa W WMMNaH3e», «[NaBHble
HanpaBaeHnA aBoaOUNNY, «ObLMe 3aKOHOMEPHOCTM 3BONHOLUNY.

ObopypoBaHue: KoAneKkuuu, repbapum, MynsaKu MCKONAEMbIX OCTAaTKOB
OpPraHU3mMoB, MYNAXKN TOMOJIOTMYHbIX, aHANOTUYHbIX, PYAMMEHTAPHbIX OPraHoOB U
aTaBU3MOB, KONJIEKUMN HACEKOMBbIX.

Tema 4. NpoucxoxxkaeHue n passutme XU3HU Ha 3emne

HayuyHble runoTesbl MNPOUCXOMKAEHMA KU3HM Ha 3emne. AbuoreHes wu
naHcnepmma. [loHay4Hble NPeAcTaBAeHUA O 3aPOXKAEHUMN XKU3HUN (KpeaunoHU3Mm).
[MnoTe3a NOCTOAHHOIO0 CaMO3apPOXKAEHUA KU3HU N €€ ONpOoBepXKeHune onblTamum
®. Pegn, 1. CnannaHuaHu, J1. T[lactepa. [lpoucxoXaeHue IKU3HU K
actpobuonorums.

OcHoBHble aTanbl HeopraHM4yecKom 3BOIOLUMN. MNnaHeTapHan
(reonornueckas) assonouMa. Xumuyeckaa 3BonouMA. ABMOreHHbIN CUHTe3
OpraHUYyeckmx BewecTB M3 HeopraHuyeckmx. OnbiT C. Mwunnepa u . HOpw.
Obpa3oBaHMe noAMmepoB M3 MoHOMepoB. KoauepBaTHas runotesa A. W.
OnapwuHa, runoTesa nepsuyHoro bynboHa . XonaenHa, reHeTMYecKkaa runoresa
. Ménnepa. Pubosmmbl (T. Yek) m runotesa «mupa PHK» Y. Tunbeprta.
dopmupoBaHne membpaH U BOSHMKHOBEHME NPOTOKIETKMN.



Uctopua 3emam mn metoabl eé wulyyeHmAa. MNcKonaemble oOpraHnyeckue
OCTaTKU. [eoxpoHonorma u eé metogbl. OTHOCUTENbHAa M abcontoTHaA
reoxpoHonorua. FleoxpoHONOrMyecKan WKana: 30Hbl, 3pPbl, NEPUOAbI, SMOXN.

HauyanbHble 3Tanbl opraHuMyeckon 3soaounun. losaBneHMe WM 3BOAOLMUSA
nepBbIX KNETOK. dBoounA meTabonmama. BosHMKHOBEHME NEPBbIX 3KOCUCTEM.
CoBpemeHHble MUKPOOHble BUONAEHKM KaK aHaNor NepBbix Ha 3em/ie coobLLecTs.
CtpomaTtonutsbl. [IpOKapMOTbI M 3YKAPMOTbI.

MpoucxoxaeHne ayKapuoTt (cumbuoreHes). IBONOUMOHHOE
npoucxoxaeHne BuUpycoB. [MponCxXoXKOeHUE MHOTOK/IETOYHbIX OPraHU3MOB.
BO3HMKHOBEHME OCHOBHbIX FPYMNM MHOTOK/IETOYHbIX OPraHU3MOB.

OcHOBHble 3Tanbl 3BO/IOLMM BbICWNX pacTeHM. OCHOBHble apomop@do3bl
pacteHuMn. Bbixoa, pacTteHMr Ha cywy. [loAaBneHWe CrnopoBbiIX PACTEHUN U
3aBoeBaHMe MMM cywn. CemeHHble pacTteHua. [lponcxorKaeHue LBETKOBbIX
pPacTeHUN.

OCHOBHble 3Tanbl 3BONOUUM XKMBOTHOTO MUpa. OCHOBHbie apomop@do3bl
UBOTHbIX. BeHacKkaa ¢ayHa. KembpuiACKuiA B3pbiB — NOABNEHUE COBPEMEHHbIX
TMNoB. lepBble XopAoBble KUBOTHble. KM3Hb B BOAE. IBOOLNA MO3BOHOYHDbIX.
MpoucxoxkpgeHne amombuin n pentuaunii. NMPounCXoXKaeHMEe MNEKOMUTAOWMX U
ntmiy. MpuHuMn KaoyeBoro apomopdosa. OcBoeHMe 6ecno3BOHOYHLIMU U
NO3BOHOYHbIMWU XXMBOTHbBIMM CYLLM.

Pa3BuTMe KM3HWM Ha 3emne NO 3pam M MNepuodam: apxen, NpPoTepo3own,
naneo3oi, Me3030M, KamHo3oM. Obwana XxapaKTepuUCTMKa Kaumata W
reonormyeckux npoueccos. loasneHne M pacuBeT XapaKTepHbIX OPraHU3MOB.
YrneobpasoBaHue: ero ycaoBmA U BAMAHME Ha ra30Bbli cOCTaB aTMmocdepbl.

MaccoBble BbIMUPAHUA — IKOJIOTMYECKME KPU3UCLI npownoro. MNMpuyunHel m
CNeAcTBMA MACCOBbIX BbIMUPaHWUIA. COBPEMEHHbIA 3KOJIOTMYECKMA KPU3UC, €ro
ocobeHHocTu. NMpobnema coxpaHeHUAa bBuopasHoobpasns Ha 3emne.

CoBpemeHHasa cuctema opraHu4eckoro mupa. MpuHumMnbl Knaccmpumkaymm
opraHn3amoB. OCHOBHbIE CUCTEMATHUYECKME rPynMbl OPraHNU3MOB.

AdemoHcTpauumn

MNopTpetbl: ®. Peaun, /1. CnannaHuann, J1. Macrep, N. N. MeuHunkos, A. W.
OnapwuH, . XongenH, I'. Ménnep, C. Munnep, I'. lOpw.

Tabaunupl n cxembl: «Cxema onbita ®. Pean», «Cxema onbiTa /1. Mactepa no
M3YYEHMIO CaMO3apoXKAeHUA XU3HU», «Cxema onbita C. Munnepa, I. KOpuy,
«3Tanbl  HeopraHMYeckom  3BosUUMY,  «[€OXPOHONOrMYECcKas  LKanay,
«Ha4vanbHble 3Tanbl opraHMYeckomn asonouum», «Cxema obpaszoBaHUA 3yKapuoT
NyTémM cumbuoreHesa», «Cuctema KumBoW npupoabl», «CTpoeHue BUpycay,



«Apomopdo3bl  pacteHun», «PUHMOPUTBI», «O[HOKNETOYHbIE BOAOPOCAMY,
«MHoroknetouHole Bogopocan», «Mxu», «[ManopoTHUKMY, «lonocemeHHble
pacteHua», «OpraHbl LBETKOBbIX pacTeHuit», «Cxema pa3BUTUA KMUBOTHOTO
Mupa», «Apomopdosbl KUBOTHbIX», «[lpocTerwumey, «KULWEYHONONOCTHbIEY,
«Mnockune yepBsuny, «YneHuctoHormey, «PbI6bI», «3eMHOBOAHbIEY,
«[pecmblkaowmeca», «ltuvup»y, «Mnekonutaowme», «Pa3BuUTUE XKU3HU B
apXxencKomn spe», «PaszBuTne XKM3HN B NPOTEPO30NCKON 3per», «Pa3BuTre XKMU3HU B
Naneo3oncKkom ape», «Pas3BuTME XKM3HN B ME3030MCKON 3pen», «PasBuTne KX13Hu B
KaMHO30MCKOoM 3pe», « CoBpeMeHHaa CMCTEMA OPraHUYECKOro Mmpa.

ObopyaoBaHue: repbapum pacTeHUit pasiNYHbIX OTAEN0B, KOANEKLUMMK
HAaCeKOMbIX, BNa*KHble NpenapaTtbl }XMBOTHbIX, PAKOBUHbI MOIJTIOCKOB, KONNEKLUM
WUINIOKOXKNX, CKeNeTbl MO3BOHOYHbIX KMBOTHbIX, Yyyena nTUL, WU 3Bepewn,
KONNEKUNM OKAaMeHesNIoCTeN, MONE3HbIX WMCKOMAEMbIX, MYAAXKM OpPraHUYecKux
OCTaTKOB OpraHM3MOB.

BuptyanbHasa nabopatopHaa pabota «MoaennposaHune onbiToB Munnepa—
tOpu no wu3yyeHUO abBUMOreHHOro CUHTE3a OpraHWYEeCKUX COeaUHEHU B
nepBMYHOM aTMochepe.

NabopatopHaa pabora «M3yyeHne M oONMCaHUE WCKOMAEMbIX OCTAaTKOB
APEBHUX OPraHNU3MOBY.

MpakTnueckaa pabora «M3yyeHne ocobeHHOCTEN CTPOEHUA PaACTEHUMN
pa3HbIX OTAEN0BY.

Mpaktnyeckaa pabora «M3yyeHne ocobeHHOCTEN CTPOEHWMA MO3BOHOYHbIX
YKMBOTHbIXY.

Tema 5. NpoucxoxkaeHne yenoseka — aHTponoreHes

Pasaenbl U 3aaa4un aHTponoaorum. Metoapl aHTPONONOMMM.

CTaHOB/IeHME NPEeACTaB/IEHUN O NPOUCXOXKAEHUN YenoBeKa. PennrnosHole
BO33peHuA. CoBpeMeHHble Hay4Hble TEOPUM.

CxoACTBO YeNnoBeKa C XKMBOTHbIMWU. CUCTEMATMYECKOE NONOXKEHME YEeT0BEKA.
CBuaetenbCTBa  CXOACTBA  Ye/lOBEKA C  KUBOTHbIMU:  CPaBHUTE/IbHO-
Mmopdonoruyeckue, ambpuonormyeckue, dun3nonoro-6Moxnmmnyeckue,
noseaeHyeckne. OTAMYNA YeNnoBeKA OT KMBOTHbIX. [TpAMOXOXKAEHNE U KOMMNAEKC
CBA3AHHbIX C HUM MNPU3HaKOB. Pa3BMTHE rO/IOBHOrO M0O3ra U BTOPOM CUIHa/IbHOM
CUCTEMDbI.

Asvxkywme cunbl (bakTopbl) aHTpoNoreHesa: 6MoNorMyeckne, coumnanbHble.
CooTHOLWweHMe BUOIOTNYECKUX N COLMANbHbIX GAKTOPOB B aHTpPONOreHese.

OcCHOBHble cTaauu aHTponoreHesa. PaHHMe yenoBeKoobpasHbie 06e3bAHbI
(NpoKoHcyAbI) N paHHUE NOoHrMAbI — obLKMe NpeaKkn YenoBeKoobpasHbix 06e3bsaH



n noaen. ABCTpanonUTeKM — ABYHOrME npeaku ngen. YenoBek ymenbin,
nepBble N3roTOB/EHMA OPYAUM TpyAad. HenoBeKk NPAMOXOAALWLMN U NEPBbLIN BbIXOA,
nogen 3a npegenbl Adpukn. Yenosek rengenbbeprcknii — obwun npenok
HeaHAepPTaNbCKOro Ye/I0BEKa M Ye/I0BEKA Pa3yMHOro. YenoBeK HeaHAepTaNbCKUM
KaK BUA NOAEN XONOAHOIO KAMMaTa. YenoBeK pasymMHbI COBPEMEHHOro TUNa,
OEHUCOBCKMM 4YesIOBEK, OCBOEHME KOHTMHEHTOB 3a npeaenamm AdppuKu.
lNaneoreHeTUKa M NaneoreHOMMKa.

dBONIIOLMNA COBPEMEHHOrO 4YenioBeka. EctecTBeHHbIM OTOOpP B monynaumax
yenoBeka. MyTauMoHHbIM npouecc U noammopdmsm. MNonynAaunoHHbIe BOJIHBbI,
apend reHos, murpauma n «3pePeKT ocHoBaTeNA» B NONyNAULUAX COBPEMEHHOIO
yenosekKa.

Yenoseyeckne pacol. [loHATME O pace. bosnblwwne pacbl: eBponeomaHas
(eBpasuinckan), aBCTpano-HerpouaHaa  (3KBaToOpuanbHaa),  MOHroNOMAHan
(asnaTcko-amepuKaHcKada). Bpema m nytm pacceneHua 4venoBeka NO NJaHeTe.
EQAMHCTBO  4yenoBevyecKMx  pac. HayyHaa  HeCcoCTOATEeNbHOCTb  pacu3ma.
MpncnocobneHHOCTb 4YenoBeKa K pPasHbIM YC/IOBUMAM OKpYKatowen cpeapbl.
BnnsHue reorpaduyeckon cpegbl U aperda reHoB Ha MopPosiorMio U
dunsmnonorumo yenoseka.

MexaucumnanHapHole  metoapl B ¢u3myeckon  (buonormuyeckon)
AHTPOMNONOrMN.  IJBOMIKOUMOHHAA  AHTPONONOMMA M NANIE0AHTPONONOIUA
yenoBeyeCcKnx nonynauni. bnocounanoHble Uccnea0BaHMA NPUPOAbI Ye/OBEKaA.
NccnepoBaHWe KO3BONOLMM BMONOTMYECKOTO M COLMANBHOTO B YENOBEKE.

AdemoHcTpauuun

MopTtpetbl: Y. AapsuH, /1. /luku, A. A. PormHckui, M. M. l'epacumos.

Tabaunubl n cxemol: «MeTogbl aHTpPONoNOrMNY, «[ONOBHOM MO3T Ye/IOBEKa»,
«YenoBekoobpasHble 06e3bAHbI», «CKenetr 4YenoBeKa W CKeneT LWUMMaH3e»,
«PyanmeHTbl n aTaBU3Mbl», «ABmxkyLime CUNbl aHTponoreHesa»,
«IBOMIIOUMOHHOE ApPEeBO YesioBeKa», «ABCTPANIONUTEK», «YesloBEK YMENbIn»,
«YenoBek npamoxoaswminy, «eHUCOBCKUM 4YenoBek» «HeaHAepTanbLpbl»,
«KpomaHbOHUbI», «[llpefkn 4denoseka», «ITanbl 3BONMOUMM 4YenoBeKa», «Pacobl
yenoBeKar.

ObopyaoBaHME: MYNAXKU OKaMeHenocTer, npeaMeToB MaTepuasibHOM
KyNbTypbl NPeAKOB 4YenoBeKa, penpoaykuum (doTtorpadum) KapTMH €
MUGONOTUYECKUMUM U BUBNENCKMMU  CIOXKETAaMU MPOUCXOXKAEHMA YeNOBeKa,
doTorpadnm HaxoAOK WCKOMAEMbIX OCTAaTKOB Ye/I0BEKa, CKeNeT Yen0oBeKa,
MOZe/ib Yepena YesioBeKa M Yyepena WrmMnaH3e, MoAe lb KUCTU YeNOBEKA U KUCTH
WMMNaH3e, moaenun Topca NpeaKoB YenoBeKa.



NabopatopHaa pabora «MN3yyeHne ocobeHHOCTEN CTPOEHMA CcKeneTa
Yyesql0BeKaA, CBA3AHHbIX C MPAMOXOXAEHUEMY.,

MpakTnueckana paborta «M3yueHne sKONOrMUYECKMX afanTaLMi YeIOBEKaY.

Tema 6. JKonorma — Hayka O B3aMMOOTHOLUEHUAX OPraHM3MOB M
HaAO0pPraHU3MeHHbIX CUCTEM C OKpYrKaloLei cpenoi

3apoxKaeHue 1 pa3Butue akonornm B Tpygax A. l'ymbonbara, K. ®. Pynbe, H.
A. CesepuoBa, J. lekkena, A. TeHcnu, B. H. Cykauésa. Pasgenbl v 3agauu
s3Konornun. CeA3b 3KONOTMKN C APYTUMMU HayKaMMU.

MeTtogbl 3konorun. Monesble HabntogeHUA. IKCNEPUMEHTbI B 3KONOMUMU:
npupoaHble n nabopaTopHble. MogennpoBaHue B 3KoAOrMU. MOHUTOPUHT
OKpYKaloLLen cpeabl: NOKaNbHbIN, PerMoHaabHbIN U TN06aNbHbBIN.

3Ha4YeHMe IKOJIOTUYECKUX 3HAHUM AN  4YesioBeKa. IKo/Jormyeckoe
MWPOBO33pEHME KaK OCHOBA CBA3EN YenoBeyecTBa ¢ Nnpupogon. PopmuposaHue
3KON0rMYECKOM KyNbTYPbl N SKONOTMYECKON FPAMOTHOCTU HaceNeHuA.

DemoHcTpauum

Moptpetbl: A. Tymbonbar, K. ®. Pynbe, H. A. CeBepuoBs, 3. [eKkkenb, A.
TeHcnn, B. H. CyKaués.

Tabaunubl n cxembl: «Pasgenbl akonorum», «Metogbl akonormmn», «Cxema
MOHWUTOPMHIA OKPYKatoLLen cpeapl».

NaboparopHas pabora «MN3yyeHme MeTo40B 3KONOrMYeCKmMX
nccneaoBaHUN.

Tema 7. OpraHuambl U cpeaa obutaHusa

JKkonornyeckme GakTopbl U 3aKOHOMEPHOCTU UX aencTema. Knaccmdpukauma
3KoNornyecknx Gaktopos: abnotnyeckune, bUoTMUYecKkme, aHTponoreHHble. Obwme
3aKOHOMEPHOCTU AEeNCTBMA 3KoNormyeckmx ¢paktopos. Mpasuno mmHumyma (K.
WnpeHrenb, tO. /Inbux). TonepaHTHOCTb. IBPUOMOHTHbIE U CTEHOOMOHTHbLIE
OpraHu3mbl.

AbnoTtuyeckme ¢aktopbl. CBeET KaK 3Kosormyeckuint ¢aktop. [eiicteue
Pa3HbIX YY4ACTKOB COJIHEYHOIO CMEKTPa Ha OpraHW3mMbl. DKOJIOTMYECKME TPYNMbl
PaCTEHUM W XKMBOTHbIX MO OTHOWEHWUI K cBeTy. CUrHanbHaA posb CBeTa.
doTonepmnogmsm.

TemnepaTypa Kak 3Konornvyeckum daktop. [encreme TemnepaTypbl Ha
opraHnsmbl. [TOMKMNOTEPMHbIE U TOMOMOTEPMHbIE OPraHM3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIE OPraHM3Mbl.

BnaxXHOCTb KaK 3Konormyeckuit ¢aktop. lNpucnocobnenma pacteHuMn K
noaaeprkaHuto sogHoro 6anaHca. Knaccudumkaumsa pacteHMin nNo OTHOLWEHUIO K
Boge. NpncnocobneHma }KMBOTHbIX K USMEHEHMIO BOAHOIO PEXMMA.



Cpeagbl 06UTaHMA OpPraHM3MOB: BOAHAsA, HAa3EMHO-BO34YyLUHAA, MOYBEHHas,
rnybuHHaa  nNoAanoYBEHHAs,  BHYTPUOPraHU3IMeHHaa.  DPU3NMKO-XMMUYECKUe
ocobeHHOCTM cpen obuTaHMA opraHuamoB. [lpucnocobneHma opraHU3IMoB K
YKU3HM B pa3HbIX cpeaax.

buonormyeckne putmbl. BHewHue U BHyTpeHHME puUTMbl. CyTOUHblE WU
roguyHole putmbl. MNpmncnocobaeHHOCTb OPraHM3MOB K CE30HHbIM U3MEHEHUAM
YCNIOBWUI KU3HMU.

*nsHeHHble ¢opmbl  opraHMamoB. [lOHATME O KU3HEHHOM opme.
Mn3HeHHble  GOpMbl  pacTeHW: AepeBbsi, KYCTAPHUKM,  KYCTAapPHWUYKM,
MHOTroNeTHMe TpaBbl, OAHONETHUEe TpaBbl. MMU3HEHHble GOPMbl KUBOTHbIX:
rMAPOBUMOHTLI, reobnoHTbl, aspobuoHTbl. OcobeHHOCTM cTpoeHua U obpasa
KU3HU.

buotmnueckune daKTopbl. Buapbl HBUoTUYECKMX B3aMMOLENCTBUI:
KOHKYPEHLMA, XULHMYECTBO, cMMbBMO3 1 ero popmsl. Mapasntmam, Koonepauus,
MYTyanM3M, KOMMEHCaNM3M (KBapTUPAHTCTBO, HaxnebHnyecTBo). HeTpoduueckue
B3aMmoaencTema  (tonuyeckme, dopudeckne, ¢dabpuyeckme). 3HauveHue
OMOTUYECKMX B3aMMOAENCTBUM ANA CYyWeEeCTBOBAaHWA OpraHM3mMoB B cpepge
06uTaHuUA. MPUHLUN KOHKYPEHTHOIO UCKAIOYEHMUS.

AemoHcTpauumn

Tabnunupl M cxembl: «IKonornyeckne PakTopbl», «CBETOBOM CNEKTPY,
«IKONOrM4yeckne rpynmnbl XKMBOTHbIX MO OTHOLIEHWUIO K CBETY», «Ten/JIOKPOBHble
KMBOTHbIEY», «XONOAHOKPOBHbIE XMBOTHble», «Pu3nonornyeckme agantaumm
XMBOTHbIX», «Cpegbl 06WTaHMA oOpraHuU3moB», «buonormyeckne pUTMbIY,
«Xun3HeHHble  Gopmbl  pacTeHuin»,  «MU3HEeHHble  GOPMbl  KUBOTHbIXY,
«IKOCUCTEMA LUMPOKOIMCTBEHHOIO fiecay, «IKocMcTeMa XBOMHOro neca», «Lenu
NUTaAHUAY, «XUWHKMYecTBOo», «[lMapasutnuam», «KoHKypeHumna», «Cnmbunosy,
«KommeHcanmsmy.

ObopypoBaHue: repbapumn pPacTeHUMN U KUBOTHbIX, MPUCNOCOBNEHHbIX K
B/IMSIHUIO  Pa3/INYHbBIX 3IKOMOTMYECKUX ¢aKTopos, repbapum cBeTontobUBDLIX,
TeHeNtobMBbIX N TEHEBLIHOC/IMBbLIX PAacTeHWUI, CBeTO/MOOMBbIE, TEHENOOMBbIE U
TEHEBbIHOC/INBbIE KOMHATHble pacTeHuA, repbapumn 1 Konnekunmn Tennonbmsbx,
3MMOCTOMKNX, MOPO30YCTOMUYMBBIX PACTEHWUI, Yyvyena NTUL U 3Bepen, repbapuu
PacTEHUM, OTHOCALLMXCA K rurpodputam, Kcepodmutam, me3opmMtam, KOMHATHbIE
pPacTeHNA AaHHbIX TPYNM, KOANEKLUNM KUBOTHbIX, OOMUTAIOWMX B Pa3HbIX cpeaax,
repbapum ©M KOANEKUMW pPaCTEHMM U  XKUBOTHbIX, 0b6nagaloWMX YepTamu
NPUCNOCOBNEHHOCTM K CE30HHbIM WM3MEHEHMAM YCAOBWUIM XKU3HKU, repbapum u



KON/IEKUMN PACTEHUMA U KUBOTHBIX PA3/IMYHbIX U3HEHHbIX POPM, KOANEKLMMK
YKMBOTHbIX, Y4ACTBYIOLMX B PA3/INYHbIX OMOTUYECKUX B3aMMOLENCTBUAX.

NabopatopHaa pabora «BbiABneHME NPUCNOCOONEHUIA OPraHM3MOB K
B/INSIHUIO CBETaY.

NabopatopHaa pabora «BbiABNeHME NPUCNOCOONAEHUIA OPraHM3MOB K
B/IMSIHUIO TEMNEPATYPbI».

NabopartopHasa pabora «AHaTOMUYeCKMe 0COBEHHOCTU PacTEHUI N3 pa3HbIX
MeCT 0buTaHuA».

Tema 8. dkonorua BUAOB U NONYNALUN

dKonoruyeckme XapaKTePUCTUKM nonyaauum. Monynauuns KaK
bruonormnyeckaa cuctema. Ponb Heog4HOPOAHOCTM cpeabl, PU3MYecKnx bapbepos m
ocobeHHocTel buonormn BuaoBs B GOPMMUPOBAHUN NPOCTPAHCTBEHHOM CTPYKTYPbI
nonynaunii. OCHOBHble MOKa3aTenn nonynAauMmn: YUCAEHHOCTb, MNJIOTHOCTb,
BO3paCTHaA W MNOJIOBaA CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMMN pPOCTa,
CMEepPTHOCTb, MUrpaLmA.

dKonoruyeckas CcTpykTypa nonynaumu. OueHKa YMCNEeHHOCTM NOonynsuuun.
AMHamunKa nonynauum mn eé perynauma. buotmueckuit noteHyman nonynaumu.
MogpenupoBaHme AuHaMuKM  nonynAumn.  KpuBble  pocTa  YMCNEHHOCTM
nonynaunn. Kpueble BbIKMBaHUA. Perynauma 4YMcneHHOCTM Nonyasauuim: ponb
$aKTOpOB, 3aBUCALLUX U HE 3aBUCALLMX OT NAOTHOCTU. DKONIOTMYECKNE CTPATErNU
BMAOB (r- u K-ctpaterun).

MoHATME 06 3Konornyeckom Huwe Buaa. MectoobutaHme. MHoromepHas
MOAeNb 3Konormyeckon Huwm OxK.U. XaTynmHcoHa. Pasmepbl 3KONOrM4eckom
HUWMK. [TOTEHUMANbHAA U PeanmM30BaHHAA HULLN.

Bug Kak cuctema nonynaumi. Apeanbl BMAOB. Buabl M UX XKMU3HEHHble
CTpaTerMm. JKON0rMYeCcKne sKBMBANEHTDI.

3aKOHOMEPHOCTM MNOBEAEHUA W  MUIPAUMM  XKUBOTHbIX. Buonormyeckme
MHBA3UM YyXKepOoaHbIX BUOOB.

AemoHcTpauumn

MopTpeT: K. . XaTYNHCOH.

Tabnnubl M cxembl: «DKOJMIOTUYECKNE XaPAKTEPUCTUKM  NOMNYAALUNY,
«MpocTpaHCTBEHHAA  CTPYKTypa  nonynaumu»,  «Bo3pacTHble  nupamugbl
nonynauum», «CKOPOCTb 3aceNeHuA MNOBEPXHOCTU 3eMAuM  Pas/IMYyHbIMMU
opraHnsmammn», «Mogenb sKonornyeckom Huwu K. N. XaTynHcoHa».

ObopyaoBaHue: repbapumn pacTeHNM, KONNEKLUU }KUBOTHbIX.

NaboparopHas pabota «[lpucnocobneHns cemMaH PacTEHUIM K PaCcCeNeHnom.

Tema 9. konorua coobuects. IKonornyeckme CUCTeMbl.



CoobuiectBa opraHnamoB. buoueHo3 n ero cTpykTypa. CBA3M mexay
opraHnsmamu B buoueHose.

JKocucTema Kak oOTKpbiTaa cuctema (A. 0. TeHcnu). PyHKUMOHaNbHblE
6N10KM OpPraHU3MOB B 3KOCUCTEME: MNPOAYLEHTbI, KOHCYMEHTbI, pPeayLEeHTbI.
Tpoduyeckne ypoBHU. Tpoduyeckne uenn wn cetn. Abuotuyeckne 610KM
3KocucTeM. MNouBbl M UAbl B 9KOCUCTEMAX. KpyroBopoT BELLECTB M MOTOK SHEPrUM B
sKocUcTeme.

OcHoOBHble  MNOKasaTenn  3Kocuctembl. bBuMomacca wn npoayKuus.
JKonormyeckme Nupamuabl Ymcen, 6UOMacchbl U SHEPTUMN.

AuHamuKka skocucmem. Kamacmpocgpuueckue rnepecmpoliku. @aykmyayuu.
HanpaBneHHble 3aKOHOMEPHbIe CMeHbl CO0bLWECTB — cyKueccuun. MepBUYHbIE U
BTOPUYHbIE CYKLECCMM WU UX MPUYMHBI. AHTPOMNOreHHble BO3AEWUCTBMA Ha
cyKueccuun. KnmmakcHoe coobuiectso. bropasHoobpasne n nonHOTa KpyroBopoTa
BEL,EeCTB — OCHOBA YCTOMYMBOCTU coobuLecTs.

MpupoaHble 3KOCUCTEMBI. IKOCUCMeMbl 03€EP U peK. IKocucmembl mopel u
OKeaHo8. IKocucmemsl myHOp, necos, cmened, MycmsiHsb.

AHTpOnNoOreHHble 3KocucTtembl. Arposkocuctema. ArpoueHo3. PasnnyumAa
MeXAy aHTPOMNOreHHbIMU U NPUPOAHLIMWN SKOCUCTEMAMM.

Ypb6oskocucrembl. OCHOBHble KOMMOHEHTbl ypboakocuctem. [loposackas
dnopa wn d¢PayHa. CuHaHTponuM3auua ropoackon ¢ayHbl. buonormyeckoe w
X03ANCTBEHHOE 3HAYEeHME arPO3KOCUCTEM N YPOOIKOCUCTEM.

3aKOHOMePHOCTM POPMMPOBAHMA OCHOBHbIX B3aUMOLENCTBUIA OPraHNU3IMOB
B 9KOCUCTEMaAX. Posib KACKAOHO20 3ghchekma U 8ud08-30UpUKAMOpPOo8 (Krovesbix
8U008) 8 (YHKYUOHUPOBAHUU 3Kocucmem. [lepeHoC 3HepPrum 1 BELLECTB MeXAy
CMEXHbIMWN 3KOCUCTEMAMMU. YCTOMUYMBOCTb OPraHU3MOB, NONYAALNIMA U SKOCUCTEM
B YC/IOBMSAX €CTECTBEHHbIX M @aHTPOMOreHHbIX BO34ENCTBUM.

MexaHu3mel  g030elicmeuAa  302pA3HEHUl  PA3HbLIX  MuUnos8  Ha
cybop2aHU3MEHHOM, OpP2aHU3MEHHOM, MOMnyAAUUOHHOM U 3KOCUCMEeMHOM
YPOBHSIX, OCHOBbI  3KO/102UMECKO20  HOPMUPOBAHUA  GHMPONO2EHHO20
go30delicmeusa. MeToaoNOrMA MOHUTOPUHIA €CTECTBEHHbIX WM aHTPOMOreHHbIX

IKoCUCTEM.
AemoHcTpauumn
MopTpeT: A. [1)K. TeHcaun.
Tabamupbl n CXeMbl: «CTpyKTYypa 6uoueHo3a, «JKocucTtema

LUMPOKOJINCTBEHHOIO N1eca», «DKOCMUCTEMA XBOMHOro neca», «PyHKUMOHaNbHbIE
rpynnbl OpraHM3mMOB B 3KocuUcTeMe», «KpyroBopoT BELWECTB B 3KOCUCTEMEY,
«Uenun nutaHma (nactbuliHan, AeTPUTHaA)», «IKONOrMYecKana NMpamumaa Ymceny,



«3Konornyeckasa nupammaa 6GMomacchbl», «IKON0rMYeckaa nnMpammaa SHepPrumy,
«ObpasoBaHue bonoTa», «lepBnUHan cyKueccuar», «BocctaHoBneHWe neca nocne
no)apa», «3Kocucrtema o3sepa», «ArpoueHo3», «KpyroBopoT BeLLlecTB MU MOTOK
3Heprum B arpoueHose», «Mpumepbl ypbosKocUcTeMY.

ObopynosaHue: repbapum pacTeHUM, KONNEKUMN HACEKOMbIX, Yy4ena NTuL,
n 3Bepen, repbapum KynbTypHbIX M AUKOPACTYLLMX PACTEHWUM, aKBapUyM KakK
MOZe/lb 3KOCUCTEMDI.

MpaKTtuueckan paborta «M3yyeHne n onncaHne ypboskocucTemMbl».

NabopatopHasa pabora «M3yyeHne pasHoobOpasns MENKUX MNOYBEHHbIX
YIEHUCTOHOTMX B PA3HbIX IKOCUCTEMAXY.

IKCKYpCUA «IKCKYpPCMA B TUMWUYHbLIM BuoreoueHos (B aybpasy, 6epesHsk,
€/bHUK, Ha CYXO40/1bHbIN UM MOMMEHHbIN Nyr, 03epo, 6010T0)».

JKCKypCHUA «IKCKYypCMA B arpoakocuctemy (Ha nosne uAmM B TEMJUYHOE
XO3AMUCTBO)».

Tema 10. Buocdepa — rnobanbHan skocuctema

buocdepa — obuwennaHetapHas 0060/04Ka 3emnu, rae CywecrsyeT WU
CyL,ecTBOBana *KM3Hb. Pa3BuTHE NpeacTaBieHnn o buochepe B Tpyaax d. 3rocca.
YueHue B. U. BepHaackoro o 6buocpepe. Obnactn 6buochepbl u eé coctas. Kunsoe
Bew,ecTBo buocdepbl 1 ero GyHKUUHN.

3aKOHOMepPHOCTU cyllecTBoBaHUA buocdepbl. OcobeHHOCTU Buochepbl Kak
rnobanbHOM aKkocucTeMbl. [IMHaMu4yeckoe paBHoBecue B buochepe. KpyroBopoTbl
BeLLecTB 1 buoreoxmmmyeckme Umkabl (yrnepoaa, a3ota). PUTMMYHOCTb ABAEHWI
B buocodepe.

30HanbHOCTL 6Huochepbl. MoHATME O OHGMome. OCHOBHble GUOMbBI CyLiu:
TYHAPa, XBOWHble eca, CMEeLWaHHble W LWUPOKOAUCTBEHHbIE Jieca, CTenu,
CaBaHHbI, NYCTbIHW, TPONUYECKME Neca, BbICOKOropba. Knmmart, pactuTenbHbIn U
YKMBOTHbIN M1p BUOMOB CyLUW.

CTpyKTypa 1 GYHKUMA }KUBbIX CUCTEM, OLLEHKA UX PECYpPCHOro noTeHumana u
b6rnochepHbIX PyHKLMNA.

AdemoHcTpauumn

MopTtpeTbl: B. N. BepHaackum, 3. 3tocc.

Tabnnubl n cxembl: «eocdepbl 3emnn», «KpyroBopoT a3oTa B npupoae,
«KpyrosopoT yrnepoga B npupoae», «KpyroBopoT Kucaopoaa B npupoae,
«KpyrosopoT Boabl B npupoae», «OCHOBHble BMOMbI cylwn», «Kanmatnyeckue
noaca 3emnn», «TyHapa», «Tanra», «CmewaHHbIn necy», «LLIMPOKONUCTBEHHbIN
necy», «Crenb», «CaBaHHa», «[lycTbiHA», «TPONUYECKUI NEeCH.



ObopyaoBaHue: repbapum  pacTeHUn pasHbix OMOMOB, KONNEKUMM
KMBOTHDbIX.

Tema 11. YenosekK 1 oKpy»KatoLiasa cpega

JKONOTUYECKME KPU3UCbI M UX NpPUYMHbI. Bo3gelncTBue 4yenoBeka Ha
6uocdepy. 3arpssHeHne BO3AyWHON cpegbl. OxpaHa BO3ayXa. 3arpasHeHue
BogHoOM cpeabl. OxpaHa BOAHbIX pecypcoB. PaspyweHne nousbl. OxpaHa
NMOYBEHHbIX pecypcoB. M3meHeHMe Kanmara.

AHTpoONoreHHoe BO3A4ENCTBME HA PACTUTE/NIbHbIM M KUBOTHbIM MUp. OxpaHa
PacTUTENbHOrO U KMBOTHOrO MMpPa. OCHOBHblE MPUHLMUMNbLI OXPaHbl NPUPOAbI.
KpacHble KHurn. 0Ocobo oxpaHAemble npupogHbie Tepputopumn (OOMT).
BoTaHMyecKkuMe caapl M 300/10TMYECKUE NAPKN.

OCHOBHble MPUHLUMNbI YCTOMYMBOrO Pa3BUTUA YeNOBEYEeCcTBa M NPUPOAbI.
PaumoHanbHOe  NpuMpoAONONb30BaHWME U COXPaHeHMe  BMONOrMYeckoro
pa3Hoobpasusa 3emnn. O6wWMe 3aKOHOMEPHOCTU TNO06aNbHbIX 3KONAOTMYECKUX
Kpn3ncos. OCoObeHHOCTN COBPEMEHHOIO KpU3nca 1 ero BepOATHbIE NOC/eACTBUA.

Pa3BuTMEe METOAOB MOHWUTOPMHIA pPa3BUTUA OMACHbIX TEeXHOreHHbIX
npoueccoB. CucmemHbie uccanedo8aHuUs nepexoda K pecypcocbepezarowieli u
KOHKypeHmocnocobHoli  sHepeemuKe.  buosnoz2uvyeckoe  pa3Hoobpasue U
6uopecypcol. HayuoHanbHble UHGOPMAYUOHHbIE cucmemol, obecrieqyusarouue
docmyn K UHpopmMauyuu no coCMosHUK0 omoesbHbIX 8Uu008 U 3kocucmem. OCHO8bI
sKopeabunumayuu 3Kocucmem u crnocobos 6opbbbl ¢ buonosperoeHUAMU.
PekoHCMPpPyKyuAa MOPCKUX U HA3EMHBbIX 3KOcuCmem.

AdemoHcTpauuun

Tabnanubl un  cxembl:  «3arpasHeHne  atmocdepbl»,  «3arpA3HeHue
rmapocdepbl», «3arpAsHeHue nousbl», «lMapHUKoOBbIM 3pdeKT», «Ocobo
OXpaHsiemble NPUPOAHbIE TeppUTopUny, «Moaenn ynpaBasemoro mmpa.
ObopygoBaHue: ¢oTorpadmm OxXpaHAEMbIX PaACTEHUN U KUBOTHbIX KpacHol
KHUTN Poccuiickomn depepaunn, KpacHoM KHUTU pervoHa.



NNAHUPYEMDIE PE3YJ/IbTATbl OCBOEHUA NPOIPAMMBbI MO BUOJIOTUU HA
YPOBHE CPEAHEIO OBLUIErO O6PA3OBAHUA

NIMYHOCTHDIE PE3Y/IbTATDI

droc COO ycraHaBnuBaeT TpeboBaHUA K pe3yibTaTaM OCBOEHMUA
obyyarowmmmca nporpamm cpegHero obuwero o06pa3oBaHMA: NMYHOCTHbIE,
MeTanpegMeTHble U NpeaMeTHbIe.

B CTPYyKType NMYHOCTHbIX pPe3ynbTaTOB OCBOEHMA NPOrpaMmmbl No buonoruu
BblAE/IEHDI CeayoLWMe COCTaBAAKOWME: OCO3HaHNE 0OyYaOWMMNCA POCCUIMCKOM
rPaXAaHCKOM UAEHTUYHOCTM — TOTOBHOCTM K CAMOPa3BUTUIO, CAMOCTOATENIbHOCTHU
M camoonpeaeneHuto, Hasau4yue momusayuu K obydyeHuto Huonorum,
yesneHanpassneHHoe passumue BHYTPEHHUX yOeXAeHMM NNYHOCTM Ha OCHOBE
KNOYEBbIX LLEHHOCTEM M WUCTOPUYECKUX Tpaauuui pas3sButva Ouonornyeckoro
3HaHWA, 20MOBHOCMb U cOCOOHOCMb 0bYyYatOLWMXCA PYKOBOACTBOBATLCA B CBOEM
OEATENbHOCTU LLEHHOCTHO-CMbIC/IOBbIMW  YCTAHOBKAMM, MNPUCYLLMMU CUCTEME
buonornyeckoro 0b6pas3oBaHUA, HasAu4Yue PABOCO3HAHUS  IKONOTMYECKOM
KY/NbTypbl, CMOCOBHOCMU CMasume UENU U CTPOUTb }KU3HEHHbIE NAaHbI.

JINYHOCTHbIE pe3ynibTaTbl OCBOEHMA NPOrpammbl Mo GBrUonorMm focTmratoTca
B eAuHcTBe y4vyebHOM WM BOCNMTATE/IbHON [OEATENbHOCTM B COOTBETCTBUM C
TPAANLMNOHHBIMU POCCUMCKMMMN COLUOKYIbTYPHBIMWU, UCTOPUYECKUMMU U OYXOBHO-
HPABCTBEHHbIMM LLEHHOCTAMMW, NPUHATLIMX B 0bOLLECTBE MpaBUIaMM U HOPMaMU
noBeAeHUA M CNocoBCTBYIOT MpoLeccamM CaMoOMNO3HaHMA, CaMOBOCMIMTAHUA W
CaMOpPa3BUTUA, pPa3BUTMA BHYTPEHHEN MNO3ULUM AUYHOCTM, NATPMOTU3IMA MU
YBaXEHMSA K 3aKOHY U NPaBONOpPAAKY, YENOBEKY TPyAa M CTapLieMY NOKONEHWUIO,
B3aMMHOIO YyBaXeHMUA, 6epexkHOro OTHOWEHUA K Ky/JbTypHOMY HAcneauto wu
TPAANLMAM MHOrOHAUMOHANAbHOro Hapoaa Poccuimckon Pepepaummn, npupoae u
OKpY:KatolLen cpeae.

JInyHOCTHble pe3ynbTaTbl OCBOeHMA ydyebHoOro npegmeta «buonormax»
AOMKHbI OTPaXKaTb FOTOBHOCTb M CNOCOBHOCTb 06YYaKOLMXCA PYKOBOACTBOBATLCA
cbOPMUPOBAHHOM BHYTPEHHEN MNO3MUMEN JIMMHOCTU, CUCTEMOM LLEHHOCTHbIX
OpUEHTALUMNA, MO3UTUBHbLIX  BHYTPEHHUX  ybeXaeHWi, COOTBETCTBYHOLLMX
TPAANLMOHHBbIM LLEHHOCTAM POCCMMCKOro obuwectsa, pacllMpPeEHUE KU3HEHHOrO
onbiTa M ONbITa AEATENbHOCTM B NPOLLECCE Peasin3aumm OCHOBHbIX HanpaB/ieHNM
BOCMUTATENbHOM AEATENbHOCTU, B TOM YMUC/E B YaCTM:

1) rpaXkpaHCKOro BOCMUTaHUA:

cHOPMUPOBAHHOCTb rParkAaHCKOM NO3ULMM 0OYYaOLErocs Kak akTUBHOIO U
OTBETCTBEHHOTO Y/1eHA POCCUIMCKOro obLLecTBa;



OCO3HAHME CBOMX KOHCTUTYLUMOHHbIX MpPaB M 00A33aHHOCTEMN, YyBaXKeHue
3aKOHa M NPaBoONOpPALKa;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM [AeATeNbHOCTM MNpPU  CO34aHUU
y4ebHbIX MPOEKTOB, PeleHnn y4yebHbIXx M NO3HaBaTe/IbHbIX 33434, BbIMOJHEHUM
61MONOrNMYECKNX IKCNEPUMEHTOB;

cnocobHocTb onpenenAtb COOCTBEHHYHD MNO3MLUMIO MO OTHOLWEHUIO K
AB/IEHNAM COBPEMEHHOM }KU3HU U OO DBACHATL €€;

YMEHWEe y4ynTbiBaTb B CBOUX AEUCTBUAX HEOBXOAMMOCTb KOHCTPYKTMBHOIO
B3aMMOAENCTBUA NHOAEM C Pa3HbIMM YOEKAEHUAMM, KY/IbTYPHbIMU LEHHOCTAMU U
COLMANBbHbIM MONOXKEHUNEM;

FOTOBHOCTb K COTPYAHMYECTBY B MpoLecce COBMECTHOTO BbINOAHEHUA
y4ebHbIX, NO3HaBaTeNbHbIX W WCCNEAOBATENbCKMX 334ay, YBaAXKMUTEbHOIO
OTHOLWIEHMA K MHEHWUI0 OMMNOHEHTOB Npu O0OCYy*KAEHUU CNOPHbLIX BOMPOCOB
6101I0rMYECKOro cogepKanus;

FOTOBHOCTb K 'YMaHUTapPHOM 1 BOJIOHTEPCKOWN AeATE/IbHOCTU;

2) NaTpPMOTUYECKOro BOCMUTAHUA:

chOpPMUPOBAHHOCTb POCCUICKOM rpaAaHCKoM MAEHTUYHOCTH,
NaTPUOTU3MA, YBA*KEHWA K CBOEMY HApoAy, YyBCTBA OTBETCTBEHHOCTM nepep,
PoguHoI, ropaocTh 3a CBOM Kpawn, cBOo PoauHy, CBOM A3bIK M KyNbTypy, NpoLioe
M HacTosLee MHOIOHaLUMOHanbHOro Hapoaa Poccuu;

LEHHOCTHOE OTHOLWEHME K MPUPOAHOMY Hacnegumio U NaMATHUKaAM
npupoapl, AOCTUXKEHMAM Poccum B HayKe, WUCKYCCTBE, CMOPTe, TEXHONOrUAX,
Tpyae,;

CNOCOBHOCTb OUEHMBATb BKAAL POCCUMCKUX YYEHbIX B CTAHOBNEHME U
pa3BuTne 6MONOrMKU, MOHMMAHMA 3HavyeHuMa 6uonorMm B MNO3HAHMW 33KOHOB
NPUPOAbI, B })KU3HN YENOBEKA U COBPEMEHHOTO 06LLECTBa;

naenHaa ybeKaAEHHOCTb, FOTOBHOCTb K CAYXeHMIo U 3awmte OTeyecTsa,
OTBETCTBEHHOCTb 3a ero cyabby;

3) AYXOBHO-HPABCTBEHHOr0 BOCMUTAHUA:

0CO3HaHMe AYXOBHbIX LLEHHOCTEM POCCUMCKOro HapoAaa;

chOpPMMNPOBAHHOCTb HPABCTBEHHOIO CO3HAHMA, 3TUYECKOrO NOBeAEHMUS;

CNnocobHOCTb OLEHWBATb CUTYALMIO M MPUHUMATb OCO3HAHHbIE peLUeHUs,
OPMEHTUPYACb Ha MOPA/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTH;

0CO3HaHMe IMYHOTro BKNAAA B MOCTPOEHME YCTOMUYMBOTO ByayLLEero;

OTBETCTBEHHOE OTHOLIEHME K CBOMM POAMUTENSIM, CO34AHUIO CEMbM Ha
OCHOBE OCO3HAHHOrO MPUHATUA LEHHOCTEN CEMEMHOM XKMU3HU B COOTBETCTBUM C
TpagMunammn Hapoaos Poccuu;



4) 3cTeTUYECKOro BOCMUTaHUA:

3CTETUYECKOE OTHOLWEHME K MUPY, BKAKOYAA 3CTETUKY ObiTa, HAy4yHOro M
TEXHUYECKOro TBOPYECTBA, CNOPTA, TPyAa, 0OLWECTBEHHbIX OTHOLIEHUN;

NOHMMAHME 3SMOLMOHANBbHOIO BO3AEWCTBMA KMBOM nNpupoapl U eé
LEeHHOCTW;

FOTOBHOCTb K CaMOBbIPAXXEHUIO B pPa3HbiX BMAAX WCKYCCTBA, CTPeM/IeHue
NPOABNATb KaYecTBa TBOPYECKOWN IMYHOCTY;

5) ¢usnueckoro BocnutaHua, GOpMUPOBAHUA KyAbTypbl 340pOBbA WU
aMoOLUMOHanbHOro 6narononyums:

NOHMMAHME W peanusauma 340poBoro M 6esonacHoro obpasa KM3HM
(3mopoBoe  nuTaHMe, cobalogeHWE  TUTMEHMYECKMX MNPaBUA U HOPM,
c6aNaHCMPOBAHHbBIN PEXMM 3aHATUN U OTAbIXa, perynapHaa ¢usmnyeckas
aKTUBHOCTb), OeperkHOro, OTBETCTBEHHOrO W KOMMETEHTHOro OTHOLWEHUA K
cobcTBeHHOMY PM3NYECKOMY M MCUXMYECKOMY 340P0BbIO;

NMOHUMAHME UEHHOCTU NpPaBUA  WHAMBUAYANbHOIO W  KONJIEKTUBHOIO
6e30nacHOro NoBeAeHUA B CUTYaALLMAX, YTPOXKAOLWMX 340PO0BbIO U XKU3HU Nt04EN;

0CO3HaHMe NOoCNeaCcTBUA U HEMPUATMA BpeaHbIX NpuBbIYeK (ynoTpebneHus
a/IKkoronA, HApKOTUKOB, KypeHusa);

6) TpyaoOBOro BOCNMUTaHUA:

FrOTOBHOCTb K TPyAY, OCO3HaHME LEHHOCTU MACcTepCTBa, TpyAontobue;

FOTOBHOCTb K aKTMBHOW AeATe/NIbHOCTU TEXHONOTMYECKOM WU COLMANbHOM
HanpaBAEHHOCTN, CNOCOBHOCTb MHULIMMPOBATb, MNAHUPOBATb M CAMOCTOATE/IbHO
BbIMO/IHATb TAKYO AEATE/IbHOCTb;

NHTEpeC K pasanyHbiM chepam npodeccMoHaNbHON AeATEeNbHOCTU, YMEHMEe
COBepLllaTb OCO3HaHHbIN BblbOp Oyaywen npodeccum U pPeannsoBbIBATb
cobCTBEHHbIE XXM3HEHHbIE NaHbI;

FOTOBHOCTb M CNOCOB6HOCTb K 06pa3oBaHUO M Ccamoobpa3oBaHMIO Ha
NPOTAKEHUN BCEN KU3HMU;

7) 3KonorMyecKoro BOCNUTAHUA:

3KONIOrMYeckn uenecoobpasHoe OTHOLIEHWE K MNPUPOLE KaK MUCTOYHUKY
YKM3HM Ha 3em/ie, OCHOBE €€ CyLLeCTBOBAHMA;

MOBbILEHNE YPOBHA 3KOMIOTMYECKOM KyAbTypbl: npuobpeTteHne onbiTa
NAAHMPOBAHMA MNOCTYNKOB W OLEHKM WX BO3MOXHbIX MNOCNEACTBMA  ANA
OKpYrKatoLen cpeabl;

0CO3HaHMe rnobanbHOro XapaKTepa 3KOAOrMYeckux npobnem m nyten umx
peLleHuns;



CNocobHOCTb MCNOMb30BaTb NpuobpeTaembie NpU  U3y4yeHUM 6uonorum
3HAHMA M YMEeHMA Npu peleHUn npobaem, CBA3AHHbIX C PALMOHANIbHbIM
npupogononb3oBaHnem (cobnogeHne npaBua  MNOBeAEHMA B MPUPOAE,
HanpaB/IEHHbIX Ha COXpaHeHWe PaBHOBECUA B 3KOCUCTEMAX, OXPaHy BWUAOB,
aKkocuctem, buocdepsl);

aKTUBHOE HenpuATMe OeNCTBMW, NPUHOCAWMX Bpes  OKpy)Katolien
NPUPOAHON cpeae, YMeHWe NMPOrHO3MpoBaTb HebaronpuATHble 3KONOrMYecKmne
nocneacTema NnpeanpMHUMAeEMbIX 4eACTBUN U NPeaoTBPaALLATD UX;

Ha/inumMe Pa3BUTOrO 3KOJIOTMYECKOTO MbILLJIEHWUSA, SKOJIOTUYECKON KyNbTYpbl,
onbITa AeATeNIbHOCTH 3K0J/10TMYECKOM HanpaBAEHHOCTY, yMeHuA
PYKOBOACTBOBATbCA MMW B NO3HaBaTe/NIbHOW, KOMMYHUKATUBHON M COLMaNbHOM
NPaKTUKe, FOTOBHOCTU K y4aCTUIO B MPAKTUYECKOMN AeATENbHOCTU IKOJIOTMYECKOM
HanpaBJEHHOCTY;

8) ueHHOCTM Hay4yHOro NO3HaHMUA:

chOPMMPOBAHHOCTb MMUPOBO33PEHUA, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKM U OOLLECTBEHHOM MPAKTUKM, OCHOBAHHOIO Ha guanore
Ky/1bTyp, CNOCO6CTBYHOLLEr0o OCO3HAHMIO CBOEro MECTa B MNOJINKY/IbTYPHOM MUPE;

COBEpPLUEHCTBOBAHNE A3bIKOBOM M YMUTATENbCKOM Ky/bTypbl KaK CpeacTsa
B3aUMOZLENCTBUA MEXKAY NOAbMWN N MO3HAHUA MUPa;

NOHMMaHME cneumPuKn OMONOTMM KaK HAyKWU, OCO3HAHUA eé ponan B
bopMMPOBaHNN PALMOHANBHOTO HAYYHOr0 MbIWAEHUA, CO34AHUKU LLEeIOCTHOrO
npeacTaBAeHna 06 OKpYXKAoLWeEM MUpPEe Kak O eaMHCTBE MPUPOAbl, YeNOBEKA U
obuwecTtea, B NO3HAaHMW MPUPOAHbLIX 3aKOHOMEPHOCTEN M pelleHUn npobaem
COXPaHEeHMA NPUPOAHOro paBHOBECHSA;

ybeKaEHHOCTb B 3HAYMMOCTM BMONOTMM ANA COBPEMEHHOW UMBUAM3ALMUN:
obecneyeHnss HOBOrO YPOBHA Pa3BUTUA MeAULUMHbI, CO34aHME MepPCneKTUBHbIX
6uoTexHoNorMn, CcnocobHbIX pewaTb pecypcHble npobnembl  pa3BUTUA
yesioBeYyecTBa, MOMUCKA NyTel BbIxoga M3 rnobanbHbIX 3KoAOrMYeckmx npobaem m
obecneyeHns nepexoga K  YCTOMYMBOMY  Pas3BUTUIO,  PaLMOHANIbHOMY
MCNONb30BAHUIO MPUPOAHbBIX pPecypcoB M GOPMMPOBAHUID HOBbIX CTaHAAPTOB
KU3HY;

3aUHTEPECOBAHHOCTb B MNOJIYyYEHUM OMONOrMYECKUX 3HAHUK B LEenax
noBbiWeHNA obuwer KynbTypbl, €CTEeCTBEHHO-HAay4YHOM T[PaMOTHOCTU, KakK
COCTaBHOWM 4acTU PYHKUMOHANbHOM FPamMOTHOCTM oby4atowmxcsa, popmupyemon
npu nsy4yeHum bmuonorunu;

NOHMMAHME CYLLHOCTU MEeTOA0B NMO3HAHMUA, UCNONIb3YEMbIX B €CTECTBEHHbIX
HayKax, CnocOBHOCTM MCMNOAb30BaTb MOJiyYaemMble 3HAHMA AAA aHanu3a MU



0O6DBACHEHWA ABNEHUN OKPYXKAIOLWLEro MUPaA U NPOUCXOAALLUX B HEM U3MEHEHUH,
ymeHue pgenatb 0BOCHOBAHHbIE 3aK/OYEHUA HA OCHOBE HAy4yHbIX (AKTOB U
MMEIOLWMXCA AaHHbIX C Le/Iblo NONYYEeHUA AOCTOBEPHbIX BbIBOAOB;

CNOCOBHOCTb CaMOCTOATENIbHO MCMO/1b30BaTb OMONOrMYEcKne 3HAHWUA [Ns
peweHna Npobaem B peanbHbIX Y KU3HEHHbIX CUTYaLMAX;

OCO3HAHWE LEHHOCTM HAy4YHOW AeATeNbHOCTWU, FOTOBHOCTb OCYLLECTBAATb
MPOEKTHYIO U UCCNeA0BaTENbCKYIO AeATEIbHOCTb MHANMBUAYANIbHO U B FPynne;

FOTOBHOCTb M CMOCOBHOCTb K  HenpepbiBHOMY 06pa3oBaHui0 U
camoob6pa3oBaHUIO, K aKTMBHOMY MOJIyYEHUIO HOBbIX 3HAHWIM nNo 6uonornm B
COOTBETCTBUM C KM3HEHHBIMW NOTPEOHOCTAMM.

METAMNPEAMETHDIE PE3Y/IbTATbI

MeTanpegmeTHble pe3y/ibTaTbl OCBOEHMA yyebHOro npeameta «buonormna»
BK/IIOYAIOT: 3HAuYMmble AN GOPMUPOBAHUSA MUPOBO33pPEHMA 0by4datoLLmMxcs
MEXANCUUNAMHAPHbIE (MexXnpeameTHble) o0bLLeHayYHble NOHATUA, OTpaXKalowme
LEeNOCTHOCTb Hay4yHOM KapTMHbl MUpa U cneuymPpuKky MeToaoB MNO3HAHUA,
MCNONb3YyEeMbIX B €CTeCTBEHHbIX HayKax (BeLLecTBO, IHeprua, sBneHue, npouecc,
CUCTEeMA, Hay4Hbl GaKT, NPUHLMM, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccneposaHne,  HabnwaeHwe,  M3MepeHue,  IKCNEPUMEHT U gpyrue);
YHUBEpCanbHble Yy4yebHble AeNcTBMA (NO3HaBaTeNbHble, KOMMYHWKATUBHbIE,

perynaTusHble), obecneyunBarowme dbopmmpoBaHue GYHKLUMOHANbHOMN
FPaMOTHOCTM W  COUMANIbHOM KOMMeTeHuMn obydatrowmxca;, cnocobHOCTb
obyuvatowmxcsa MCNONb30BaTb OCBOEHHbIE MeXANCUUNANHAPHbIE,

MUPOBO33PEHYECKNE 3HAHMA W  YyHUBEPCaNbHble Yy4yebHble aencTemMa B
NO3HABATENbHOM U COLMANbHOM NPAKTUKE.

B pesynbTate wu3ydeHMAa OuMoNorMnM Ha YypoOBHe cpegHero obuero
obpasoBaHma y obyuatoweroca 6yayt cbopmupoBaHbl MNO3HABATe/bHbIE
YHUBEpCanbHble Yy4yebHble AeWCTBUA, KOMMYHMKATMBHbIE YHMBEpPCA/bHbIE
yyebHble AEeNCTBMA, pPEerynaTUBHble YHUBEpPCalbHble Yy4yebHble AencTsums,
COBMECTHaA AeATeNbHOCTb.

MeTanpegmeTHble pe3y/abTaTbl OCBOEHMA MNpPOrpammbl cpegHero obuiero
06pa3oBaHMA A0NKHbI OTPaXKaTb:

OBnapeHue YHUBEpPCaNbHbIMMU y4yebHbimum No3HaBaTe/IbHbIMMU
DeucTBnaMm:

1) 6a30Bble Nornueckue AencTBmA:



CaMOCTOAITENbHO  pOPMYyNMpPoOBaTb UM aKTyaansmposaTb  npobnemy,
paccMaTpmBaTb €€ BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUWU 3HAHWUIM MNPUEMBbI NOTMYECKOTO MbILLIEHUS
(aHanu3a, cuHTE3a, cpaBHeHMA, Knaccudwukaumm, o606LeHns), pacKkpbiBaTb
CMbIC/1  BMONOrMYEeCcKUX MNOHATUIN (BbIAENATb MX XapaKTepHble MpPU3HaKK,
yCTaHaB/IMBATb CBA3M C APYITMMU NOHATUAMM);

onpeaenatb UEAN AeATeNbHOCTW, 3a4aBas NapameTpbl U KpUTEPUU KX
AOCTUXKEHUA, COOTHOCUTb Pe3ybTaTbl AEeATENbHOCTM C NOCTAB/IEHHbIMU LLENAMY;

MCNONb30BaTb BMONOrMYECKME NOHATUA JNA 06BACHEHMA GAKTOB U ABNEHUI
XMBOW Npupoapl;

CTPOUTb JIOTMYECKMe paccyKaeHunsa (MHOYKTUBHbIE, AeAYKTUBHbIE, MO
aHanormu), BbIABNATb 3aKOHOMEPHOCTM WU NPOTUBOPEYMA B pPacCMaTPUBAEMBbIX
ABNeHUAX, POPMYNMPOBaATb BbIBOAbI U 3aK/IIOYEHUSA;

NPUMEHATb  CXeMHO-MOAe/lbHble  cpeacTBa  ANs npeacTaBaeHns
CYLLECTBEHHbIX CBA3EM WU OTHOWEHMN B M3y4aeMblx Buonornyeckmx obbeKkrtax, a
TaKXKe  NPOTUBOPEYMA  PasHOro  pPOAa, BbIABAEHHbIX B Pa3/IMYHbIX
MHOOPMALIMOHHbIX UCTOYHUKAX;

pa3pabaTtbiBaTb NAaH pelweHnsa Npobiembl C y4ETOM aHaNM3a MMEIOLLLMXCA
MaTepuanbHbIX U1 HEMaTePUaAbHbIX PECYPCOB;

BHOCUTb  KOPPEKTMBbI B  AEATeNbHOCTb, OLEHMBATb COOTBETCTBME
pe3ynbTaToB LLe/IAM, OLLEHNBATb PUCKN NOCNeACTBUIM AeATENbHOCTY;

KOOPAMHMPOBATb M  BbINONAHATL paboTy B  yCNOBMAX  peasibHOro,
BMPTYaNbHOIro U KOMBMHUPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KPEAaTUBHOE MbILL/IEHME NPU PELLEHUM KU3HEHHbIX Npobaem.

2) 6a30Bble UccnegoBaTesibCkue fencTBuA:

BNlagEeTb HaBbIKaMM y4yebHo-uccneaoBaTeNbCKOM n NPOEKTHOM
AEeATeNbHOCTU, HAaBbIKaMK pa3pelleHunsa npobaem, cnocobHOCTbIO U TOTOBHOCTbIO
K CaMOCTOATE/IbHOMY TMOMCKY MEeTOA0B peLleHMAa MNpPakKTUYeCcKux 3agad,
NPUMEHEHMIO Pa3IMYHbIX METOA0B NO3HAHUA;

MCNONb30BaTb pPa3/IMdHble BUAbl AEATENbHOCTM MO MOJYYEHUIO HOBOTO
3HaHMA, ero WHTepnpeTauum, npeobpasoBaHUD U MNPUMEHEHUI0 B Yy4ebHbIX
CUTyaumaAx, B TOM YMC/ie NPU CO34aHMUN y4eBHbIX U COLMAbHbIX MPOEKTOB;

dbopmMmnpoBaTb HayUHbI TUM MbIWAEHWUA, BNALETb HAYYHON TEPMUHONOTMEN,
KNHOYEBBIMM NOHATUAMM U METOAAMMU;

CTaBUTb M GopMyanpoBaTb COOCTBEHHbIE 3a4ayn B 00Opa30BaTE/IbHOM
AEATENIbHOCTU U }KU3HEHHbIX CUTyauuax;



BbIABMATL MNPUYNHHO-CNEACTBEHHbIE CBA3M M aKTyaAM3MpoOBaATb 3ajadvy,
BblABMIaTb FMMNOTe3y €€ pelleHUs, HaxoAuTb aprymeHTbl ANA [0Ka3aTeNbCTBa
CBOMX YTBEPXKAEHMN, 3a4aBaTb NapaMeTPbl U KPUTEPUM PELLEHMS;

aHaNM3MPOBaTb MOJIyYEHHbIE B XO4€ pPeleHua 3a4ayMm pe3ynbTathl,
KPUTUYECKM OLEHMBATL MX A0OCTOBEPHOCTb, MPOrHO3MpPOBaTb M3MEHEHWNE B HOBbIX
YCNOBUAX;

[aBaTb OLLEHKY HOBbIM CUTYaUUAM, OLEHNBATb NPUOBPETEHHDLIN ONbIT;

OCYLLECTBNATb LeneHanpaBAeHHbl NOUCK MepeHoca cpeacts M cnocobos
AencTemA B NpodeccMoHaNnbHYo cpeay;

YMeTb MepPeHOCUTb 3HaHMA B MO3HABATE/IbHYIO M MpaKTU4Yeckyto obnactu
KU3HEeAeATeNbHOCTY;

YMETb MHTErPUPOBaTb 3HAHUSA U3 Pa3HbIX NpeaMeTHbIX obnacTen;

BblABUraTb HOBbIE MAEW, NpeasiaraTb OPUTrMHA/IbHbIE NOAXOAbl U peLleHuns,
CTaBUTb NpobBaeMbl M 334a4M, AONyCKatoWMe aibTEPHATUBHbIE PeLLUEeHMUS.

3) pa6ora c uHpopmauuei:

OPUEHTUPOBATLCA B PA3/IMYHbIX UCTOYHMKAX MHOPMaLUMK (TeKkcTe yyebHoro
nocobua, Hay4yHO-NOMyAApPHOW nuUTepaType, OMONOINMYECKUX CAOBApPAX U
CNPaBOYHMKAX, KOMNbOTEPHbIX 6a3ax AaHHbIX, B MHTepHeTe), aHAaAN3MPOBaTb
MHGOPMALMIO PA3INYHBIX BUAOB M GOPM NPeacTaB/ieHNA, KPUTUYECKM OLLEHUBATb
€€ 0CTOBEepPHOCTb M HENPOTUBOPEYMNBOCTD;

dbopmynnpoBaTb 3anNpocbl U NPUMEHATL Pa3/IMYHble METOAbl NPU MOUCKE U
oTbope Guonornyeckon nHGopmaummn, HeobxoanMMor ANna BbINOAHEHNA yYebHbIX
3ajav;

npuobpeTtatb ONbIT WCNO/b30BaHMA MHPOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHONOIMIN, COBEPLLUEHCTBOBATb KY/bTYPY aKTUBHOFO MCMOJ/Ib30BaHWUA Pa3/IMYHbIX
MOMCKOBbIX CUCTEM;

CaMoOCTOATENbHO  BblbMpaTb  ONTMManbHylo  popmy  npeacTaBAeHUA
6uonornyeckon nHpopmaumm (cxemol, rpadpurKkn, aMarpammbl, TabaULbI, PUCYHKM
n apyroe);

MCNONb30BaTb HAy4YHbIX A3bIK B KayecTBe cpeacTtBa npu paboTte ¢
buonornyeckor MHbopmauMen: MNPUMEHATb XUMUYECKUe, ¢uU3nYeckme w
MaTeMATUYECKME 3HAKM U CMMBOAbI, dopmysbl, abbpeBnaTtypy, HOMEHKNATYpY,
Mcnonb3oBatb W nNpeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME  CPEACTBa
HarnA4HoOCTY;

BNAeTb  HaBblkAMW  pacno3HaBaHMA M 3aWMTbl  MHbOpPMaAUUK,
MHPOPMALMOHHOMN BE30NaCHOCTU TNYHOCTH.

OBnapeHue yHuBepcaibHbIMU KOMMYHUKATUBHbIMU AeCTBUAMM:



1) o6weHume:

OCYLLECTBNSATb KOMMYHMKALUUM BO BCeX chepax KMU3HU, aKTUBHO y4acTBOBATb
B AManore UAmM AMUCKYCCUM NO CYLWLECTBY obCyKaaemon Tembl (ymeHWe 3a4aBaTb
BOMPOCHI, BbICKA3bIBaTb CYXKAEHWUSA OTHOCUTE/IbLHO BbINOJIHEHWUS Mpeanaraemoin
3343441, Y4MTbIBATb MHTEPECbl M COMMACOBAaHHOCTb MO3ULMIN APYIrUX YY4AaCTHUKOB
Ananora uam gUcKyccun);

pacno3HaBaTb HeBepbasbHble cpeacTBa 0OWEHWMA, MOHMMATb 3HayeHue
COLMaNbHbIX 3HAKOB, MPeANnOCbIIOK BO3HUKHOBEHMA KOHOGAUKTHbIX CUTyauun,
YMETb CMATYaTb KOHP/IMKTbI U BECTU NEPEroBopbl;

BNAAETb PA3INYHbIMM cnocobamm obLLEHNA U B3aMMOAENCTBMA, NOHMMATb
HamepeHua apyrux Ntoaemn, NPoaBAATbL YBaXKUTENbHOE OTHOLWEHWE K cobecegHUKY
N B KOPPEKTHOU Ppopme popMy/IMpPOBaTb CBOM BO3PAXKEHUS;

Pa3BEPHYTO WM NIOTMYHO M3M1araTb CBOK TOYKY 3PEHMA C UCNONb30BAHMEM
A3bIKOBbIX CPEACTB.

2) coBMeCTHaA AeATeNIbHOCTb:

NOHMMATb N UCNONb30BaTb NPENUMYLLECTBA KOMAaHAHON U UHANBUAYA/IbHOM
pabotbl npu  peweHun  buonornyeckom - npobnembl, 0H6OCHOBLIBATHL
HeobXxoANMMOCTb NPUMEHEHUA TPYNMNOBbIX GOPM B3aMMOLENCTBUA NPU pPeELUEHUM
y4yebHol 3aaauu;

BbIOBMpPATb TEMATUKY U METOAbl COBMECTHbIX AENCTBUMA C Yy4ETOM 0b6LWMX
MHTEPEeCOB N BO3MOKHOCTEM KaXKA0ro YaeHa KONNEeKTUBA;

NPUHMMATb LEeAM COBMECTHOM  AeATeNbHOCTW, OPraHM3OBbIBaTb MU
KOOPAMHUPOBaTb AENCTBUA MO €€ AOCTUNKEHMIO: COCTaBAATb MNAaH AEeUCTBUMA,
pacnpenenatb POAM C YY4ETOM MHEHWI Y4YacTHUKOB, 0bCyKaaTb pe3ynbTaThbl
COBMECTHOM paboTbl;

OoLEeHMBATb KA4yecTBO CBOEro BKNAaAa M KaxKAOro yyaCTHMKA KOMaHAbl B
06WwmMi pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MPOEKTbl, OUEHMBATb MAEM C NO3MUUM HOBM3HDI,
OPUIMHANBbHOCTU, NPAKTUYECKON 3HAYMMOCTY;

OCYLLECTBNATb MO3UTUBHOE CTpATerMyeckoe nOBeAeHME B  PA3INYHbBIX
CUTyaumAx, NPOABAATb TBOPYECTBO N BoObOparkeHme, 6biTb MHULMATUBHBIM.

OBnapgeHue yHUBepcaNbHbIMU PEryiaTUBHbIMU AeACTBUAMM:

1) camoopraHusauyma:

Mcnonb3oBaTb OMonorMyeckMe 3HaHWA A0S BbiABAeHUs npobnem u ux
PeLleHMA B X KU3HEHHbIX U YYEOHbIX CUTYaLMAX;



BbIOMpPaTb HAa OCHOBE OMONOTNMYECKMX 3HAHUM LiesieBble U CMbIC/I0BbIE
YCTAHOBKM B CBOWMX OENCTBMAX W MOCTYMNKAx MO OTHOLUEHWUIO K XUBOM NpuUpose,
CBOEMY 310POBbIO M 340POBbIO OKPYKAIOLLMX;

CaMOCTOATENbHO OCYLLECTBAATL NO3HABaTe/IbHYIO AEATENbHOCTb, BbIABAATb
npobnembl, CTaBUTb U GOPMYNMPOBATb COOCTBEHHbIE 3a4a4M B 0O6pa3oBaTeibHOM
AEATENbHOCTU U XKU3HEHHbIX CUTYaLUAX;

CaMOCTOATENbHO COCTaBNATb MNJaH peweHuAa npobnembl C  y4éTOM
MMEIOLLIUXCA PecypcoB, COHCTBEHHbIX BO3MOXKHOCTEM U NpeanoYTEHN;

[3aBaTb OLLEHKY HOBbIM CUTYaLUAM;

PacWMPATb PaMKK yyebHOro npeameTta Ha OCHOBE JIMYHbIX NPeanoYTEHUN;

AenaTb 0CO3HaHHbIM BbI6OP, apryMeHTMPOBaTb ero, 6paTb OTBETCTBEHHOCTb
3a pelleHue;

OLEHMBATb NPUODBPETEHHbIN ONbIT;

cnocobctBoBaTb GOPMUPOBAHUIO M MPOSIBAEHUIO LUMPOKOM 3pyaAuLUN B
pa3Hbix 061acTAX 3HAHMW, NOCTOAHHO MOBbIWATb CBOM 06pPa3oBaTENbHbIA WU
KY/IbTYPHbIN YPOBEHD.

2) CaMOKOHTpPONb:

[aBaTb OLLEHKY HOBbIM CUTYaLMAM, BHOCUTb KOPPEKTUBbI B AEATE/IbHOCTD,
OLLeHMBaTb COOTBETCTBME PE3y/IbTAaTOB LENAM;

BNageTb HaBblkaMW  MNO3HaBaTe/NbHOM  pedieKCMM  Kak  OCO3HaHuS
COBEpLUAEMbIX AEUCTBUM M  MbICAUTENIbHbIX MPOLLECCOB, WX pPe3ynbTaToB U
OCHOBAHWI, UCNO/b30BaTb NPUEMBI pedieKCUn oNA OLEHKM CUTyauuu, Bbibopa
BEPHOro peLleHus;

YMeTb OLEHMBATb PUCKM U CBOEBPEMEHHO MPUHMMATb pPELUEeHUA MO KX
CHUXKEHWUIO;

NPUHMMATb MOTMBbI WM apPrymMeHTbl APYyrMx MpW aHanuse pesy/bTaToB
AEeATeNbHOCTY;

3) npuHATUe ceba u apyrux:

NPUHMMaTb cebs, NOHMMasA CBOU HeAOCTATKU U AOCTOUHCTBA;

NPUHMMATb MOTMBbI WM aPryMeHTbl APYyrMx MpU aHanuse pes3ynbTaToB
AEeATeNbHOCTY;

Npu3HaBaTb CBOE NPaBO M NPABO APYrMX Ha OWMOKMY;

pa3BMBaTb CNOCOBHOCTb MOHUMATb MUP C MO3ULUK APYTOro YeN0BEKa.

NPEAMETHDIE PE3Y/IbTATDI

MpeameTHble pe3ynbTaTbl OCBOEHUSA coAepaHua ydebHoro npeamera
«Bbuonorna» Ha yrnybnéHHOM ypoBHE OPUEHTMPOBaHbl Ha obecneyeHue



npodunbHoro  obyyeHua  obyyarwowmxca  6uonormn. OHKM  BK/KOYAIOT:
cneunduyeckme ana 6UONOrMK HayyHble 3HAHMA, YMEHMA U Cnocobbl AenCcTBUM
MO OCBOEHMIO, UHTEPNpPeTaLuMn U Nnpeobpa3zoBaHNIO 3HaHWI, BUAbI AeATENbHOCTH
MO NOMIYYEHUIO HOBbIX 3HAHUM N UX MPUMEHEHMUIO B PA3/IMYHbIX YYEOHDIX, a TaKKe
B peanbHbIX XU3HEHHbIX CUTyaumax. [peameTHble pe3yabTaTbl NpeacTaBaeHbl No
rogam nsyyeHus.

MNpeameTHble pe3ynbTaTbl OCBOEHMA y4yebHOro npeameta «bmnonorma» B 10
Knacce [ONKHbI OTparkaThb:

chOPMMPOBAHHOCTb 3HAHMWM O MecTe M poanm buonormm B cucTeme
€CTEeCTBEHHbIX HAyK, B pOPMMPOBAHMN €CTECTBEHHO-HAYYHOW KAapTUHbI MUpPa, B
MO3HAaHUM  3aKOHOB MNpPUMpPOAbl W  peweHun npobnem  paLMOHANBbHOrO
NPMPOAONO/b30BaHUA, O BKaAE POCCUMCKUX U 3apyberKHbIX YYEHDBIX B Pa3BUTUE
6uonoruu;

BNAleHME CUCTEeMOM  OMONOTMYECKUX  3HAHMW, KOTOpaA  BKJ/HOYAET:
ocHoBononarawowme 6uoNorMyeckne TEPMMHbI U MOHATMA (KU3Hb, KAETKa,
opraHusm, metabonmMsam, romeocrtas, camoperynaums, CamoBOCNPOM3BEAEHME,
HacneACTBEHHOCTb, M3MEHYMBOCTb, POCT U pa3BUTUE), Buonormyeckme Teopuu
(kneTouHana Teopua T. LLUBaHHa, M. LWLnenaeHa, P. BupxoBa, XpOMOCOMHan Teopusa
HacneactBeHHoctM T. MopraHa), ydeHus (H. W. BaBunoBa — 0O UeHTpax
MHOroobpasma U1 MNPOUCXOXKAEHUA  KY/AbTypHbIX  PacTEHWI),  3aKOHbI
(eanHoobpasna NOTOMKOB NepBOro MOKOJIEHWSA, PACLLEN/IEHMA, YNCTOTbI Famer,
He3aBucMmoro HacneposaHua [. MeHgena, TromoNOrMYecKUX pAagoB B
HacneaCTBEHHOM N3MEHYNBOCTHU H. n. Basunosa), NPUHUUNLI
(komnnemeHTapHOCTH);

BlajeHNe OCHOBHbIMMU MEeTOAAaMM HAYYHOro MNO3HAHMA, UCMONAb3yeMbIX B
OMONOTNYECKNX UCCNeAO0BaHUAX KUBbIX OOBEKTOB (OonuMcaHWe, W3MepeHMUe,
HabntoaeHne, SKCNEPUMEHT);

YMeHMe BblAeNATb CyL,eCcTBEHHble NMPU3HAKW: BUPYCOB, KNETOK MPOKAPUOT U
3YKAapPUOT, OLHOKNETOYHbIX M MHOFOKNETOYHbIX OPraHU3MOB, B TOM uucne
H6akTepuin, rpnboB, PaCTEHUN, KUBOTHbIX W YeNOBEKa, CTPOEHUA OPraHoB MU
cMcTem OpraHos pacTeHun, YUBOTHbIX, yenosekKa, npoueccos
KU3HEAEATENbHOCTU, MNPOTEKAOWMX B OPraHM3Max pPaCTEHMWN, MKUBOTHbLIX WU
yesnioBeKa, bOuonormyeckmx npoueccos: obmeHa Beuwects (meTabonnsm),
npeBpalLeHns sHeprum, HpoxkeHua, aBTOTPOPHOro U retepoTpodPHOro TUNOB
NUTaHWA, ¢GOTOCMHTE3a M XEMOCHHTE3a, MWUTO3a, MeMo3a, rameToreHesa,
ambpuoreHesa, NOCTaSMBPUOHANBHOTO pa3BuTMA, Pa3MHOXEHMUSA,



WHOMBUAYANbHOIO Pa3BUTUA OpraHM3ma (OHTOreHesa), B3aMMOAENCTBUA TEHOB,
reTeposunca, MUCKycCTBEHHOro otbopa;

YMEHME YCTaHaB/AMBATb B3aMMOCBA3M MEXAY OpPraHoMaamu KAETKM U UX
OYHKUMAMM, CTPOEHMEM KNETOK PasHbIX TKAHEM U UX PYHKUMAMU, MexXay
OpraHaMm W CUCTEMAMW OPraHOB Yy PACTEHWUI, KMUBOTHbIX U YENOBEKA M UX
OYHKUMAMM, MeXay CUCTEMAMM OPraHOB M UX GYHKUMAMMU, MeXay 3STanamwu
obmeHa BewecTB, I3TanNamMM KAETOYHOTO LUMKAA U KU3HEHHbIX LWKIOB
OpraHM3moB, 3TanaMn 3MO6PMOHANBbHOTO Pa3BUTUA, TEHOTUNOM U GEHOTUMOM,
deHoTUNOM 1 paKTopamm cpeabl 06UTaHUSA;

YMEHUeE BbIABAATb OTANUUTENbHbIE MPU3HAKM XKUBbIX CUCTEM, B TOM YnUCne
PaCTEHWUI, }KMBOTHbIX M YE/IOBEKA;

YMEHME WCNO/b30BaTb COOTBETCTBYHOWME aAPryMeHTbl, OWNONOrMYEcKyro
TEPMMHONOTUIO U CUMBOJIMKY ANA A0KA3aTeNbCTBA POACTBA OPraHM3MOB Pa3HbIX
cUCTEMATUYECKUX rpynn;

yMeHue pewaTtb OuonorMyeckne  3agauu, BbIABAATb  MPUYMHHO-
CNeACTBEHHble CBA3M MexAay uccaegyembiMn BUONOTMYECKMMM Npoueccamn m
AB/NIEHUAMM, [AenaTb BbIBOAbl W MNPOrHO3bl HAa OCHOBAHUM MOAYYEHHbIX
pe3ynbTaToB;

YMeHWe BbINOAHATb NabopaTopHble M NpaKTMyeckme paboTbl, cobnogaTtb
npaBuaa Npu pabote ¢ y4ebHbIM M NabopaTopHbIM 060pYyaAOBaHUEM;

yMeHWe BblABUraTb TMMNOTE3bl, MNPOBEPATb MX 3IKCMNEPUMEHTA/IbHbIMM
cpeactBamu, Gbopmyanpya Lenb WUCCAef0BaHWA, aHANM3MPOBATb MNOJNYYEHHble
pe3ynbTaTbl U AeNaTb BbIBOAbI;

yMeHMe y4acTBOBaTb B y4ebHO-uccnegoBatenbckor pabote no 6Guonorum,
3KONOMMU U MeguumHe, NPoBOANMMOM Ha 6a3e LWKO/bHbIX Hay4yHbIX obLuiecTs, U
nybAn4yHO  NpeacTaBnATb  MOJIYYEHHblEe  pe3ynbTaTbl  Ha  YYEHUYECKMUX
KOHbepeHUumaAxX;

YMEHMEe OUEHMBATb 3TMYECKME aCMeKTbl COBPEMEHHbIX WCCNenoBaHUN B
obnactm  6uonorMm M MeguMuMHbl  (KNOHMPOBAHME,  WMCKYCCTBEHHOE
ONNoA0TBOPEHME, HAaNpPaBlEHHOE M3MEHEHNE TEHOMA U CO34aHUe TPaHCreHHbIX
OpraHM3mos);

YMEHME OCYLLEeCTBNATb OCO3HAHHbIA Bblbop Oyaywen npodpeccMoHaNbHOM
AeATeNbHOCTN B 0b6nactn 6uonornmn, megmumnHbl, BUOTEXHONOTNKM, BETEPUHAPUM,
CeNbCKOro X03AMCTBA, NULLEBON MPOMBbIWNEHHOCTH, YrAybnaTb No3HaBaTe IbHbIM
MHTEpEec, HanpaB/IEHHbIN Ha OCO3HAHHbIN BbIOOP COOTBETCTBYOLWEN Npodeccumn u
npoaonKeHne 6uonormyeckoro ob6pasoBaHMS B OpraHM3auUMsaX CPeaHero
npodeccMoHanbHOro 1 Bbiclero obpasoBaHums.



MNpeameTHble pe3ynbTaTbl 0OCBOEHMA ydebHOro npegmerta «buonorua» 8 11
Kaacce AONKHbI OTPaXKaTb:

chOPMMPOBAHHOCTb 3HAHMWM O MecTe U ponaum buonorMnm B cCUCTEME
€CTeCTBEHHbIX HayK, B (OPMMPOBAHUM COBPEMEHHOMN €eCTeCTBEHHO-HAy4YHOM
KapTMHbl MWPa, B MO3HAHWW 3aKOHOB MNPUPOAbI U PELIeHUN IKONOTMYECKUX
npobnem 4yenoBeyecTBa, a TaKXKe B pPeELIEHUM BOMPOCOB pPaALMOHANIBHOrO
NPMPOAONO0/b30BaHUA, U B POPMMUPOBAHUN LLEHHOCTHOFO OTHOLWIEHMS K Npupoae,
obLecTBy, YeNI0BEKY, O BKAAAE POCCUMCKMX U 3apyberkHbIX y4€HbIX-bnonoros B
pa3BuTMe buonoruu;

YMeHMe BNageTb cuctemort OMONOrMYECKMX 3HaHUIM, KOoTopas BKAKOYaAeT
onpeaeneHns U MOHMMAHME CYLLHOCTM OCHOBOMOJMAratoWmx 6buonornyeckmx
TEPMMHOB M NOHATMWN (BMA, 3KocucTema, buocdepa), bBuonormyeckme Teopum
(aBontounoHHan Teopua Y. [lapBMHA, CUHTETUYECKAA TEOPUA IBONOLMUMN), YYEHMUA
(A. H. CeBepuoBa — 0 nNyTaAX U HanpaBaeHuax ssoaounun, B.U. BepHaackoro — o
buocoepe), 3akoHbl (reHeTUYeckoro pasHoBecus K. Xapau u B. BaliHbepra,
3apoaplweBoro cxoactea K. M. bapa), npasuna (MuHumyma K. Jlnbuxa,
3KO/MIOMMYEeCKo nupammabl 3Hepruu), runotesbl (rmnotesa «mupa PHK» Y.
MnbepTa);

yMeHWe  BNageTb  OCHOBHbIMM  METO4AaMWM  HAy4yHOro  NO3HaHuA,
MCNONb3YEeMbIMM B OMONOIMMYECKUX WCCNEO0BaHUAX MBbIX OOBEKTOB MU
sKocuctem (onucaHue, mM3mepeHue, HabnalogeHwe, 3KCMEPUMMEHT), cnocobamm
BbIABEHMA N OLEHKN QaHTPOMNOreHHbIX MU3MEHEHMI B NPUPOAE;

yMeHWe BblAeNATb CYWeCcTBEeHHble MPWU3HAKK: BMAOB, 6MOreoueHo30Bs,
sKocuctem u 6uocodepbl, CTabnansmpyolero, ABUMKYLLETO M Pa3pbIBAOLLETO
€CTeCTBEHHOro oTtbopa, annonaTpuYeckoro 7 CMMNATPUYECKOro
BMA000pa30BaHNA, BAMAHUA ABUXKYLLMX CUA 3BOIOLMU Ha reHOPOHA Nonynsauum,
npucnocobi1eHHOCTN OPraHM3MOB K cpese 0buTaHuA, YepesoBaHUA HanpPaBAEHN
3BOJ/IIOLMM, KPYTOBOPOTA BELLLECTB M NOTOKA SHEPTMM B IKOCUCTEMAX;

yMeHWe YCTaHaB/AMBATb B3aMMOCBA3M MeXAy MpoLeccamn 3BOOLUM,
ABVXKYLIMMM CUNAMM aHTpoNoreHe3a, KOMMNOHEHTAMW PA3/INYHbBIX IKOCUCTEM M
npucnocobieHnsamMmmn K HUM OpPraHU3MOB;

YyMEeHWEe  BbIABNATb  OT/IMYMTE/IbHbIE  MPU3HAKU  XKUBbIX  CUCTEM,
npucnocobieHHOCTb BMAOB K cpeae obutaHumsa, abuoTuyecknx n GUOTUYECKUX
KOMMOHEHTOB  3KOCMUCTEM, B3aMMOCBA3EN OPraHM3IMoB B coobLiecTBax,
aHTPOMNOreHHbIX U3MEHEHUIM B IKOCUCTEMAX CBOEM MECTHOCTY;

YMEHME WNCNO/b30BaTb COOTBETCTBYHOLWME aAPrymeHTbl, Ouonoruyeckyto
TEPMWHO/IOTUIO U CUMBOIMKY ANA O0KA3aTeNbCTBa POACTBA OPraHM3MOB Pa3HbIX



CMUCTEMATUYECKUX Fpynn, B3aMMOCBS3N OPraHM3MOB U cpeapbl 06MUTaHMA, eANHCTBA
YyesloBEYECKUX pac, HeobXxogMMOCTM COXpaHeHMA MHoroobpasva BMOOB W
9KOCUCTEM KaK YCNOBUA COCYLLECTBOBAHMA NPMPOLbI U YeI0BEYECTBA;

yMeHue pewaTtb 6uonorMyeckne  3agauyu, BbIABAATb  MPUYMHHO-
CneacTBEeHHbIE CBA3W MeXAy uccnegyembiMu H6MONOTMYECKMMKU Npoueccamm u
ABNEHUAMM, [nOenaTb BbIBOAbI WM MPOrHO3bl Ha OCHOBAHMW MOJYYEHHbIX
pe3ynbTaToB;

YMeHWe BbINOAHATb NlabopaTopHble U MNpaKTUyeckme paboTbl, cobntoaaTtb
npasuna npu paboTe ¢ y4ebHbIM M N1abOPATOPHBIM 060PYAOBaAHUEM;

YMEeHMe BblABUraTb rMMNOTE3bl, MNPOBEPATb UX IKCMNEPUMEHTANbHbIMMU
cpeactBamu, GopmMyanpya Lenb WUCCAefoBaHWA, aHaM3MPOBATb MNONYYEHHble
pe3ynbTaTbl U AeNaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B y4yebHO-uccneaoBaTenbCKOM paboTe no 6uonorum,
3KOMI0MMM U MeauuMHe, NPoBOANMMON Ha 6ase LWKONbHbLIX Hay4YHbIX 06WecTs, u
nybAMYHO  NpeacTaBnATb  MNOAYYEHHble  pe3ynbTaTbl  Ha  YYEHMYECKMX
KOHpepeHumAXx;

yMeHWe OLEeHUBaTb r’MNnoTe3bl U TEOPUM O NMPOUCXOKAEHNUN KU3HU, YeloBeKa
M YeNoBeYEeCKUX pac, O MPUYMHAX, NOCNeaCTBMAX U cnocobax npesoTBpaLLeHmA
rnobanbHbIX U3MeHeHWU B bBuocdepe;

YMeHMe OCYLLEeCTBAATb OCO3HaHHbIM Bblbop byayuwen npodpeccrmoHabHOM
AeATeNbHOCTM B obnactmu  6MoNOrMKM, 3KOMOTMKM, NPUPOAONOAb30BAHMA,
MegUUNHbI, BUOTEXHONOIMN, NCUXONOTUM, BETEPUHAPUMU, CENbCKOTO XO3AMNCTBA,
NULLLEBOM NPOMbILLIAEHHOCTH, yrnybnatb no3HaBaTebHbIN nHTEpec,
HanpaB/IEHHbIN HA OCO3HaHHbLIN BbIGOP COOTBETCTBYHOWEN npodeccnn wu
npoAoKeHne 6uonornyeckoro o6pas3oBaHMsAs B OpPraHM3aUMAX CpepHero
npodeccMoHanbHOro n BbICLLErO obpa3zoBaHus.



TEMATUYECKOE NNAHUPOBAHUE

10 KNNACC

HaumeHoBaHue pa3aenos n rtem

Konnuectso yacos

ONEeKTpPOHHbIE
(undposble)

Ne n/n KoHTpobHbIe MpakTuyeckmne
nporpammbli Bcero obpasoBartesibHble
pabotbi pabotbi
pecypchbl

1 brnonorma Kak Hayka 1

2 MuBble cUCTEMbI N UX U3yYeHUe 2

3 buonorna knetku 2 0.5

4 Xumunyeckasa opraHu3auma KNeTku 10 1

5 CtpoeHune n pyHKLUMN KNETKK 8 2

6 O6meH BeLecTB 1 NpeBpaLLeHne SHEpPrun B 9 1
K/1IeTKe
HacnepcreeHHaa nnopmauma mn

7 . 9 0.5
peanusauua eé B K/eTKe

8 HU3HEHHbIN LUK KNETKN 6 1

9 CtpoeHune n GpyHKLUMM OpPraHn3mosB 17 1.5

10 PasmHoOKeHne 1 pasBuTHe OPraHM3mMoB 8 1.5
[eHeTWKa — HayKa O HacNeACTBEHHOCTU U

11 2 0.5
M3MEHYNBOCTU OPraHM3MOB

12 3aKOHOMEPHOCTU HAaCcNeaACTBEHHOCTHU 10 1

13 33aKOHOMEPHOCTU N3MEHUYMBOCTHU 6 1

14 [eHeTUKa yenoseKa 3 0.5

15 Cenekuma opraHn3moB 4 1




16 BuoTtexHonorna u cMHTeTUYeckasa buonorms 4
17 PesepBHOe BpemA 1
OBLEE KOTMYECTBO YACOB MO NMPOrPAMME 102 13




11 KNACC

HaumeHoBaHue pa3aenos n rtem

Konnuectso yacos

ONEeKTpPOHHbIE
(undposble)

Ne n/n KoHTponbHble MpaKTuyeckue
nporpammbli Bcero obpasoBartesnbHble
pabotbi pabotbl
pecypchbl

1 3apoKaeHne 1 pa3BmUTME 3BONKOLMOHHDBIX 4
npeacTas/ieHni B buonorum

2 MuKpossontounA 1 eé pesynbTaThl 14 2

3 MaKpo3sonouma n eé pesynbtaThl 6
MpoucxoxaeHue n passuTne }K1U3HU Ha

4 15 1.5
3emne

5 MpoucxoxgeHne YyenoBeKka — aHTponoreHes 10 1
DKO/10TMA — HAyKa O B3aMMOOTHOLLEHUAX

6 OpPraHNU3MoOB U HaAOPraHM3MEHHbIX CUCTEM 3 0.5
C OKpY:Katollen cpeaomn

7 OpraHn3mbl 1 cpesa obuTaHma 9 1.5

8 dKonornsa BMAOB M Nonynsauni 9 0.5
3Konorusa coobuects. IKoNornyeckme

9 12 0.5
CUCTEMDbI

10 Buocdepa — rnobanbHana skocucTema 6

11 YenosekK 1 oKkpyKatowaa cpea 6

12 PesepBHOe BpemsA 8

OBLUEE KOMMMYECTBO YACOB MO NMPOTPAMME 102 0 7.5




MPOBEPAEMBIE HA ET3 MO BUOJIOTUU TPEBOBAHUA K PE3Y/IbTATAM
OCBOEHMA OCHOBHOM OBEPA30OBATE/IbHOM MPOrPAMMbI CPEQHEIO
OBLLErO O6PA30OBAHUA

Kog,
nposepAemoro
TpeboBaHua

MpoBepAaemble Tpeb60BaHUA K NpeaMETHbIM pe3y/ibTaTamM 0CBOEHUA
OCHOBHOI1 06pa3oBaTesibHOIA Nporpammbl cpegHero obuero
obpasoBaHus

ChopmMMpOBaAHHOCTb 3HAaHUI O mecTe M poau buonorum B cucteme
€CTeCTBEHHbIX HayK, B dopmMmupoBaHMK COBpEeMeHHOoM
€CTeCTBEHHOHAY4YHOW KapTMHbI MMpPa, B MNO3HAHMM 3aKOHOB NPUPOAbI
n peleHum YM3HEHHO BaXKHbIX COLMaNbHO-3TUYECKMX,
3KOHOMMYECKUX, IKOMOIMMYECKUX Npobaem yenoBeyecTBa, a TaKKe B
peweHnM BOMPOCOB PaALMOHANBHOrO NPUMPOAOMNONb30BaHMA, B
$GOpPMMPOBAHUM LIEHHOCTHOTO OTHOLLEHMA K npupoae, obuiecTtsy,
YeNIoBEKY; O BK/1aAe POCCUMCKUX U 3apyDeXKHbIX YYEHbIX — BMONOrOB B

passutne 6uonorum

BnageHne cuctemolr 3HaHMI 0O OCHOBHbIX METOAAax Hay4Horo
NO3HAHWA, UCNONb3yeMbIX B BMONOTMYECKUX UCCNeA0BAHMAX XUBbIX
06BEKTOB M 3KOCUCTEM (OMMcaHMe, U3MepeHWe, MNpoBeaeHue
HabnogeHun); cnocobamm BbIABNEHUA M OLEHKU aHTPOMOreHHbIX
N3MEHEHUI B Npupoae.

YmeHue BblABUraTb rMNOTE3bl, NPOBEPATb UX IKCNEPUMEHTANbHLIMU
cpeactsamn, GopmynMpya Uenb UCCAenoBaHMA, aHaAM3MpoBaTb
No/sly4YeHHble pe3ynbTaTbl U AeNaTb BbIBOAbI.

BbifnBNieHWE 3aBMCMMOCTU MeXAy WccieayembiMU  BeINYUHAMMU,
06BbACHEHME NONYYEHHbIX pe3ynbTaToB U GopMyINpPOBaHME BbIBOAOB

C UCNOJZIb30BAHNEM HaY4HDbIX I'IOH’r'lTMl‘;L TeOpM[;i M 3aKOHOB

YMeHue Bnagetb cUCcTeMoit OMONOrMYECKUX 3HaHUK, KoTopas
BK/IOYAET: OCHOBOMO/Aratrolme HGuonormyeckne TePMUHbI U NOHATUA
(*KM3Hb, KNETKa, TKaHb, OpraH, OPraHM3m, BUA, MOMNYNAUMA, SKOCUCTEMA,
6uoueHos, buocdhepa; metabonnsm, romeoctas, KAETOUHbIA UMMYHUTET,
buocmHTes 6enka, Ouononvmepbl, AUCKPETHOCTb, CaMOpPErynaums,
CaMOBOCNPOM3BEAEHME, HacNeACTBEHHOCTD, N3MEHYMBOCTb,
3HEepro3aBUCMMOCTb, POCT U Pa3BUTHE);

buonornyeckme Teopuu: KnetodHaa Teopma T. LBaHHa, M.

WnenpeHa, P. BupxoBa; KNOHANbHO-CENEKTUBHOTO MMMyHuTeTa [l.




Opaunx, N.N. MeyHrKOBa, XpOMOCOMHAA TeopuA HacneacTBeHHOCTU T.
MopraHa, 3aKoH 3apoabiweBoro cxoactsa K. bapa, 3BoAOLMOHHAA
Teopua Y. [apBMHa, CUHTETMYECKaa Teopua 3BOAKOLUMKU, Teopus
aHTponoreHe3a Y. [apBuHa; Teopua bGuoreoueHosa B.H. Cykauésa;
yyeHune H.W. BaBnnoBa o ueHTpax MHOroobpasnsa n NpoUCXOXKAEHUA
KYNbTypHbIX pacTeHuit, ydyeHme A.H. CesepuoBa 0O nytax u
Hanpas/aeHMAX 3BOAIOUNK, yieHne B.WN. BepHaackoro — o 6uocoepe);
3aKOHbI (egmHO06pasmna NOTOMKOB nepsoro NoKoneHus,
pacwenneHna Npu3Hakos, HE3aBMCUMOro Hac/lef0BaHUA NPU3HAKOB
. MeHpensa; cuenneHHOro HacneaoBaHWA MPU3HAKOB WM HapylleHuA
cuenneHna reHos T. MopraHa; romoONAOrMYecKUXx pAagos B
HacneaCcTBEHHOW M3MeHumBocTM H.W. BaBunoBa; reHeTM4eckoro
paBHoBecuAa K. Xapau u B. BaitHb6epra; 3apoaplwesBoro cxoactsa K.
Bapa; 6uoreHeTnyecknit 3akoH 3. lekkens, . Miwonnepa);

NPUHLMNbI (4UCTOTbI FAMET, KOMNIEMEHTAPHOCTH);

npasuaa (MMHMmyma K. JInbuxa, 3KONOrMYECKON NUPAMUAbLI YUCen,
6uomacchl U sHepruu);

rmnoTtesbl (KoauepsatHoi A.M. OnapuHa, nepsBuyHoro 6ynboHa [K.

XongenHa, mukpocoep C. Pokca, pnbosmma T. Yek)

YmeHue pelwatb MNOMCKOBble 6OMONIOrMYEcKMe 3aJayn; BbIABAATb
NPUYNHHO-CNEACTBEHHbIE CBA3M MmexKay nccnegyembiMmm
6uonormyeckMmmn ob6bEKTamMM, MPOLIECCaMM U ABNEHUAMMK; JenaTb
BbIBOAbI U MPOrHO3bl HA OCHOBAHUM NONYYEHHbIX PE3Yy/1bTaTOB;

COCTaBNATb FEHOTUMUYECKME CXEMbI CKPELUMBAHUA AN1A PasHbIX TUMOB
HacneaoBaHUA MPU3HAKOB Y OPraHM3MOB, COCTaB/IATb CXeMbl NepeHoca

BELLECTB M SHEPTUKN B IKOCUCTEMAX (LLENM NUTAHUSA, NULLEBbIE CETH)

YMeHWe ycTaHaBAMBaTb B3aMMOCBA3M  MENKAY CTPOEHMEM M
OYHKUMAMKU: OpraHOMAOB, KAETOK pasHbiX TKaHeW, opraHamu W
CUCTEMAaMW OpPFraHOB Y PaCTEHUM, XMBOTHbIX W YENOBEKA; Mexay
3Tanamu obmeHa BeLLEeCTB; 3TanaMmn KNETOYHOIO LIMKAA U KU3HEHHbIX
UMKNOB  OPraHM3MoB; 3Tanamum  3MOPUOHANBHOTO  Pa3BUTUS;
reHotTunom u ¢eHoTMnom, deHoTMnom wu  dakTopammn cpesbl
0b6MTaHMA;  nNpoueccamnm  3BONOUMW;  ABWKYWMMW  CUIAMU
aHTpOMNoreHe3a;  KOMMOHEHTAMM  Pa3/IMYHbIX  JKOCUCTEM U

I'IpVICI'IOCO6I'I€HVIﬂMM K HUM OpPraHn3ImosB

YMmeHue BblAeNATb CyLeCTBEeHHble NPU3HAKW:




CTPOEHUA BMPYCOB, KNETOK NPOKAPUOT M 3YKapMOT; OAHOK/IETOYHbIX U
MHOTOK/IETOUYHbIX OPraHM3mMoB, BMAOB, HUOreoLeH030B, 3KOCUCTEM U
b6uocdepbl; CTPOEHUA OPraHoOB M CUCTEM OPraHOB pPaACTEHWUIA,
YKMBOTHbIX, Ye/I0BEKA; NPOLECCOB KM3HEeAEeATENbHOCTU, NPOTEKAOLLMX
B OpraHM3max pacTEeHWM, XMBOTHbIX M YeNoBeKa; BMONOrMYecKux
npoueccoB: obmeHa Belwects (meTabonumsm), uHbopmauum U
npeBpalLeHMA sHeprnn, bpoxkeHna, aBTOTPOGHOro N reTepoTPoPHOro
TUNOB nNWUTaHWA, GOTOCUMHTE3a WM XEMOCWHTE3a, MWTO3a, Meno3a,
rameTtoreHesa, 3mbpuoreHesa, MNOCTAIMOPUOHANBHOIO Pas3BUTUA,
Pa3MHOMeHUA, MHANBMAYANbHOrO Pa3BUTMA OpraHnM3ma (oHToreHesa),
B3aMMOAENCTBUA T[EHOB, TreTepo3uca; AOeWCcTBUIA UCKYCCTBEHHOrO
oTbopa, CTabuaM3upyloLEero, ABUXKYLWIEro W  pas3pbiBaloLLEro
eCTeCTBEHHOro oTbopa; annonaTpPUYeckoro U CUMMNATPUYECKOro
BMA000pa30BaHMA; BANAHUA OABMXKYLLMX CUN IBONOLMM HA reHOOHA,
nonynauun; nNpucnocobNeHHoOCTM OpraHM3MoB K cpege obuTaHus,
yepenoBaHUA HaNpaB/ieHMI 3BOJIOLMU; KPYroBopoTa BeELWECTB U

NMOTOKa 3HEPTnn B IKOCUCTEMAX

CPOopMMPOBAHHOCTL YMEHUA BbIAENATb CYLECTBEHHbIE MPU3HAKM
BMPYCOB, K/IETOK MNPOKAapMOT U 3YKApUOT; OOHOKNETOYHbIX MU
MHOTOKNETOYHbIX OPraHM3MoB, BMAOB, BMOreoLLeHO30B U 3KOCUCTEM;
0cobeHHOCTH npoLeccoB 0b6MeHa BeLLecTB U NPeBPaLLEHMSA SHEPTMM B
KneTke, ¢$OTOCMHTE3a, MNIACTUYECKOrO W 3HEpreTMyeckoro obmeHa,
XeMOCWMHTE3a, MMTO3a, Melo3a, OnNJIoAO0TBOPEHUA, PaA3BUTMA W
Pa3MHOMEeHUA, MHANBUAYANbHOTO Pa3BUTUA OpraHnM3ma (OHToreHesa),
60pbObI 3a cylecTBoBaHue, €CTeCTBEHHOro oTbopa,
BMA006pa3oBaHMA, NPUCNOCOBNEHHOCTM OpraHM3MoB K  cpeze
0O6UTaHWA, BAUAHUA KOMMOHEHTOB 3KOCUCTEM, AHTPOMOrEHHbIX
M3MEHEHWUI B 9KOCUCTEMAX CBOEM MECTHOCTW, KpyroBopoTa BeLLecTs U

npespaleHns aHeprum B buocodepe

YMmeHue MCNoab30BaTb cooTBeTCTBYlOLWME aprymMeHTbl,
H6MONOTMYECKYI0 TEPMUHOIOTUIO M CUMBOIMKY ANA [0Ka3aTe/bCTBa
POACTBA OPraHM3MOB Pa3HbIX CUCTEMATUYECKMX FPYNn; B3aMMOCBSA3U
OpraHM3moB M cpeabl 06MTaHUA; eAMHCTBA YeN0BEYECKUX pac;
HeobxoAMMOCTM  340poBOro  obpasa  KWM3HM,  COXPaHEeHus
pa3sHoobpa3ns BMAOB M IKOCMUCTEM KaK YC/IOBMA COCYLLECTBOBAHMA

NPMpPoOAbI M YenoBeyecTsa




YMeHMe KpUTUYECKU OueHMBaTb WHPOpMaLMIO BUONOrMYecKoro
COLEpPKaHUA; MHTEPNPETMPOBATb ITUYECKME aCNeKTbl COBPEMEHHbIX
nccneaoBaHnM B buonorun, MmeaununHe, bunoTtexHonoruu;
paccmaTpuBaTb rnobanbHble 3Ko/s0rM4yecKme npob6naembl
COBpPeMeHHOCTU, pOopMUPOBaTb MO OTHOLUEHUIO K HUM COBCTBEHHYO

no3numio




NMEPEYEHb S/NEMEHTOB COAEPXXAHUA, MPOBEPAEMbIX HA E3 MO
BUOJ1IOTUAN

Kog,

Mposepaemblii 3n1eMeHT coaep>KaHua

brnonoruna Kak HayKa. "KuBble cuctembl N nx n3yvyeHue

11

CoBpemeHHas 6MoNOrMA — KOMMNEKCHasa HayKa. buonornyeckme Haykum wm
n3yyaemble MMu npobnembl. PyHAaMeHTanbHble, NMPUKNALHbIE U MOWUCKOBbIE
Hay4YHble uccnefoBaHUA B 6UoNoruu.

3HayeHne 6uonormm B POPMMUPOBAHMM COBPEMEHHOIN ECTeCTBEHHO-HAY4YHOM
KapTuHbl mupa. Mpodeccumn, cBA3aHHble ¢ 6buonormein. 3HavyeHne buonorum B
NPaKTUYECKOW [AeATEeNbHOCTM Ye/NioBeKa: MeaMUMHE, CEeNbCKOM XO03aMcTee,

npoMbIWLUNEHHOCTU, OXPaHE Npnpoabl

1.2

uBble cuCTEeMbl KaK npeameTr mlydeHuss 6uonornmn. CBOMCTBA XKMBbIX CUCTEM:
€[INHCTBO XMMWYECKOTO COCTaBa, AMCKPETHOCTb M LIEJIOCTHOCTb, C/AOXKHOCTb M
ynopAa04eHHOCTb CTPYKTYpbl, OTKPbITOCTb, camoopraHusaums,
CaMOBOCNPOM3BEAEHWNE, PA3APANKMUMOCTb, UISMEHUYMBOCTb, POCT U Pa3BUTUE.

YPOBHU OpraHn3auum KUBbIX CUCTEM: MOJIEKYNAPHbINA, KNETOYHbIN, TKaHEBbIN,
OpraHU3MeHHbIN, nonyaaLMoOHHO-BMA0BOM, 3KOCUCTEMHDbI
(bnoreougHoTMUECKUI), BUochepHbIn. Mpoueccbl, NPoUCXodAlWME B FKUBbIX
cuctemax. OCHOBHble MPU3HAKKU KMBOro. MM3Hb Kak popma CyllecTBOBaHUA

maTepumu

1.3

MeToabpl 6uosiorMyeckoir Hayku. HabnwogeHue, usmepeHue, 3SKCNEePUMEHT,
cuctematvsauma, metaaHanus. [loHATME O 3aBUCMMOWM W HE3aBUCUMOM
nepemeHHoN. MNnaHnpoBaHMe 3KcnepumeHTa. MocTaHOBKa M MPOBEpPKa rmnoTes.
HyneBas runotesa. [loHATME BbIGOPKM M €€ [ocToBepHOCTb. Pa3bpoc B
6uonornyecknx paHHbix. OueHKa A0CTOBEPHOCTM MOJNYYEHHbIX Pe3ynbTaToBs.
MPUYNHBbI UCKaXKEHWs Pe3y/bTaTOB 3KCNepumeHTa. [oHATME CTaTUCTUYECKOTO

TecTa

KneTKka Kak buonoruyeckas cucrema

2.1

Knetka — CTPYKTYpHO-QYHKLMOHANbHAA eAnHMLA KMBOro. UcTtopmua oTKpbITUA
KneTkn. Pabotbl P. lyka, A. JleBeHryka. KnetouHas Teopwusa (T. LUBaHH, M.
LWnenpeH, P. Bupxos). OCHOBHbIe NOIOXKEHUA COBPEMEHHOMN KNETOYHON TEOPUN.
MeToabl  MONEKYNAPHOM U KNETOYHOM  buonorMm:  MUKpOCKONMA,
Xxpomartorpadusa, anektpodopes, MeTos MevyeHblXx aToMoB, AnddepeHumanbHoe

LEeHTPUDYrMpoBaHuMe, KyIbTUBUPOBAHWNE KNETOK




2.2

XMMMYECKMI coCTaB KneTkn. MaKkpo-, MMKPO- U YNbTPaMUKpOdneMeHTbl. Boga wm
€€ poNb KaK pacTBOpUTeNs, peareHTa, yvyactve B CTPYKTYPUPOBAHUWU KNETKM,
Tennoperynaumn. MuHepanbHble BeLLecTBa KNETKWU, UX Buonormyeckasa posib.
Ponb KaTUOHOB M aHMOHOB B KNETKe.

Buonornyeckne nonvmepol. benkn. AMUHOKUCNOTHbIA cocTaB  6enkos.
CTpyKTypbl 6enkoBoii monekynol. [epBuyHasa CTpyKkTypa 6Oenka, nentuaHas
cBA3b. BTOpuuyHaA, TpeTUYHaA, 4YeTBEpPTUYHAA CTPYKTypbl. [eHaTypauwma.
CsovictBa 6enkos. Knaccudumrauma 6enkos. buonormyeckme GpyHkLmm 6enKoB.
Yrnesogpl. MoHOCaxapuabl, AMcCaxapuabl, OUrocaxapuabl M NoJamMcaxapugbl.
O6bwmit  nnaH CTpoeHUa U GU3MKO-XMMUYECKME CBOWMCTBA  YI/1€BOAOB.
Buonorunyeckune GpyHKUUN yrneBoaoB.

Nnnuabl. TuapodunbHo-rngpodobHble cBoicTBa. Knaccudukaumsa nmnmnpos.
Tpurnnuepnabl, dochonmnuapl, BOCKM, cTepouapl. Buonornyeckne oyHKLMM
amnuaos. Obume ceolicTBa BUOIOTMYECKUX MEMDPaAH — TEKYYECTb, CMNOCOOHOCTb
K CaMO3aMblKaHWIO, NONYMPOHMNLAEMOCTb.

HyknenHosble Kucnotbl. [AHK u PHK. CrpoeHune HYKNeMHOBbIX KWUCAOT.
Hykneotngpbl. MpuHuMn KomnaemeHTapHocTu. Mpasuno Yapradpda. CTpykTypa
OHK — aBoliHaa cnupanb. MecTtoHaxoxaeHue u buonornyeckne ¢pyHkumm AHK.
Buabl PHK. ®yHKkumnm PHK B KneTke.

CtpoeHne monekynbl AT®. MaKposprmyeckme cBAsuM B Monekyne ATO.
Buonornyeckne PpyHKunm ATPD. BoccTaHOBNEHHbIE NEPEHOCUMKM, UX GYHKLUM B
Knetke. CekseHuposaHue [HK.

CTpykTypHasa 6uonorus: 6Guoxumuyeckme M 6mModusnyeckne wuccneaoBaHunA

COCTaBa M NPOCTPAHCTBEHHOM CTPYKTYpbl BMOMONEKyN

2.3

Tunbl  KNETOK:  3yKapuoTMyeckas UM NpoKapuoTuyeckasa.  CTpyKTypHoO-
dYHKUMOHaNbHble 06pa30BaHNA KNETKN.

CTpoeHMe NPOKapMOTMYECKON KNeTKU. KneTouHas cTeHKa GaKTepuii u apxei.
OcobeHHOCTU CTpoeHMuA reTepoTpodPHOM M aBTOTPOPHOM NPOKAPUOTUYECKUX
KNeToK. MecTo 1 posib NPoKapmnoT B bUoL,eHo3ax.

CtpoeHne M PYHKLMOHMPOBAHUE SYKAPUOTMUYECKOM KAeTKW. [lnasmatmyeckas
membpaHa (nnasmanemma). CTpyKTypa nnasmatmyeckon membpaHbl. TpaHcnopT
BELWECTB Yepe3 M/a3mMaTUMYecKyto MembpaHy: naccumeHbin  (guoddy3usa,
obneryéHHaa auddysma), akTMBHbLIN (NEPBUYHLIN W BTOPUYHbLIN aKTUBHbIN
TpaHcnopT). [MNonynpoHuuaemoctb MembpaHbl. PaboTa HaTpuin-KanueBoro
Hacoca. dHAOUMTO3: NMHOLMTO3, darounTos. IK3oumnTo3. KnetouHaa cTeHKa.

CTPYKTYpa 1 GYHKLUMWN KNETOYHOMN CTEHKM pacTeHUI, rpnubos.




Uutonnasma. Uutosonb. Lutockenet. [sukeHue uutonnasmbl. OpraHouapl
KneTkn. OgHomembpaHHble OpraHoMAbl KNETKM: 3SHAOMIA3MaTUYecKada CceTb
(3NC), annapaT FonbAKKW, NM30COMbI, UX CTPOEHUE U GYHKUMKU. B3ammocsasb
OAHOMEMOpPaHHbIX OpPraHOMAOB KAeTKU. CTpOeHMEe rPaHYNAPHOro PeTUKyayma.
CuHTe3 pactBopuMmbIXx 6enkoB. CUHTE3 KAETOYHbIX MemMbpaH. [nagkui
(arpaHynsapHbIN) 3HAOMNA3MATUYECKMI  peTukynym. CekpeTopHaa yHKUMA
annapata lonba)un. TpaHCNoOpT BewecTB B KaeTKe. Bakyonu pacTutenbHbix
KNeToK. KneTouyHbin cok. Typrop.

MonyaBTOHOMHbIE OPraHONAbI KNETKN: MUTOXOHAPWUM, NAACTUAbI.

CTpoeHne u OGYHKUMU MWUTOXOHOPUA M nnactmg,. epBuYHbIe, BTOPUYHbIE U
CNOXHble  naactuabl  POTOCMHTE3UPYIOWMX  3yKAPMOT.  X/0ponnaacThbl,
XPOMONMIACTbI, IEMKONAACTbI BbICLLUMX PACTEHUN.

HemembpaHHble opraHouapbl Knetkn CTpoeHne U OyHKUUMM HemeMbpaHHbIX
opraHonpoB Knetku. Pubocombl. MuKpodunameHTol. MbileyHble KNETKM.
MuKpoTpyboUKKN. KneTouHblr uUeHTp. CTpoeHWe W ABUMKEHWE IKIYTUKOB W
pecHu4eK. MnkpoTpyboukmn uutonnasmel. LleHTpmons.

Appo. Obonoyka Agpa, XPOMATUH, Kapuonnasma, AAPbLIWKK, UX CTPOEHUE U
GYHKUMK. AfepHbiri 6enkoBbiM MaTpUKC. [pOCTpaHCTBEHHOE pacnosioXeHune
XpoOmocom B MHTepdasHOM aape. benkm xpomatmHa — rMCTOHbI.

KnetouHble BKAOYEeHUA. CpaBHMUTENbHAA XapaKTEPUCTUKA KAETOK 3yKapuoT

(pacTuTENbHOMN, }KNMBOTHOM, rPUOHON)

2.4

Accumunaumsa M ANCCUMUNALMNA — ABe CTOPOHbl MeTabonnama. Tunbl obmeHa
BELW,ECTB: aBTOTPOHbIA M reTepoTpodHbIA. YyacTMe KUcaopoda B OOMEHHbIX
npoueccax. JHepreTuyeckoe obecneyeHne KneTKU: npespalieHve ATP B
obMeHHbIX npoueccax. PepMeHTATUBHBbIN XapaKTep pPeakuuit KNeToYyHOro
meTabonmnsma. PepmeHTbl, UX CTPOEHME, CBOMCTBA W MEXaHU3M AENCTBUA.
KodepmeHTbl. OTAnuMA GepmMeHTOB OT HEOPraHMYECKMX KaTaansaTopos. benku-
aKTMBATOPbl U BeNKU-UHTMOBUTOPbI. 3aBUCMMOCTb CKOPOCTU (GEepPMEHTATUBHbIX
peakuMin OT pas3IMyHbIX PaKToOpPOB.

MepBUYHbIN CUMHTE3 OpraHUYeckux BewecTB B KneTtke. doTocuHTe3. Posnb
xnoponnactoB B npouecce ¢oTtocnHTesa. CBetoBaAd WM TemHoBaA asbl.
MpoAyKTMBHOCTL GOTOCUHTE3ad. BamaHMe pas3nnyHbiX (GAKTOPOB Ha CKOPOCTb
¢doTocmHTE3a. 3HaveHMe GOoToCHHTESA.

XemocuHTe3. Pa3Hoobpasne opraHM3MOB-XeMOCUHTETUKOB: HUTpUdUUMpyoLLne
H6akTepum, xeneszobakrepun, cepobaktepun, BogopogHble bakTepmun. 3HaYeHue

XeéMOCUHTE3a.




AHaspobHble opraHuMambl. Buapl 6poxkeHua. MpoayKTbl GPOMKEHUA U KX
MCNONb30BaHME YeNoBEeKOM. AHA3PO6Hble MMKPOOPraHM3Mbl KaK OObBEKTbI
buoTexHonorum n Bo3byantenm bonesHen.

A3pobHble opraHM3mbl. 3Tanbl 3HepreTMyeckoro obmeHa. MoaroToBUTENbHbIN
aTan. MMKonus — 6ecKUCIopoAHOE pacLLenieHune roKosbl.

Buonornyeckoe OoKUCNEHME, AN KNETOYHOE AblXxaHue. Ponb MUTOXOHAPWUI B
npoueccax 6uonormyeckoro OKMUC/IeHUSA. Unknnyeckue peaKkuumu.
OkncnutenbHoe docdopunmnposaHue. Mpenmylectsa asapobHoro nytm obmeHa

BELECTB nepes aHaspobHbIM. IPPEKTUBHOCTb IHEPTETUYECKOTO 0OMEHa

2.5

Peakunn maTpuyHOro cuHTesa. [pUMHLUMN KOMNAEMEHTAapPHOCTM B peakLuax
MaTPUYHOTO CUHTe3a. Peanunsauma HacnenCcTBeHHOM MHbOopMauun.
[eHeTUYEeCKNIN Koh, ero CBOMCTBA. TPAHCKPUMNUMA — MATPUUHbIM cuHTe3 PHK.
MpuHUMAbI  TPAHCKPUNUUKU:  KOMMNAEMEHTApPHOCTb,  aHTUNAPANNENbHOCTD,
ACMMMETPUYHOCTb. TpaHCcaAuMA M eé 3aTanbl. YyacTme TpaHCNopTHbix PHK B
buocnHtese benka. Ycnosua buocmHTesa 6enka. KoguposaHMe aMWHOKWUCAOT.
Ponb pnbocom B bnocuHTtese besnka.

OpraHu3auma reHoma y NpoKapmoT U ayKapuoT. Perynauma akTMBHOCTU FeHOB Y
npokapunoT. M'mnotesa onepoHa (®. *Kakob, . MaHo). Perynaumsa obMeHHbIX
NpPoLEeccoB B KNeTKe. KNeToyHbIn romeocTas.

Bupycbl — HeknetouHble GOPMbl KU3HM M 0bnuraTHble napasutbl. CTpoeHue
NPOCTbIX U CNOXHbIX BUPYCOB, PeTPOBUPYCOB, bakTepmnodaros.

BupycHble 3aboneBaHus 4YesioBEKa, XMBOTHbIX, pacteHuii. CMKA, COVID-19,

coumasnbHble U MeanLMHCKMe npobaembl

2.6

KneTtouHbI uuKA, ero nepmoabl u perynauma. MHtepdasa n mntos. OcobeHHOCTH
npoueccos, npoTeKalowmx B WMHTepdase. MMoArOTOBKA KNETKM K AeNeHMUIo.
MpecMHTETUYECKNI (MOCTMUTOTUYECKMIA), CUHTETUYECKUIA U NMOCTCUHTETUYECKUIA
(npemuTOTMUECKUIA) NEeproabl HTEPDA3bI.

MaTpuuHbii  cuHTe3 [OHK — penaukaumsa. [MNpuHumnel penankaummn [OHK:
KOMMNJIEeMEHTapHOCTb, MNONYKOHCEPBATMBHbLIN CUHTE3, aHTUNAPANNENbHOCTb.
MexaHunsm penankaumm OHK. Xpomocombl. CTpoeHne xpomocom. Tenomepbl U
Tenomepasa. XPOMOCOMHbIA Habop KNeTkM — Kapuotun. OuMnaouaHbin K
raniongHblin  Habopbl XpoMocom. [OMONOrMYHbIE XPOMOCOMbI. [lonoBble
XPOMOCOMbI.

JdeneHve knetkn — muto3. CTagnun mMmTO3a U NPOUCXOJALLME B HUX NPOLLECChI.
Tunbl muto3a. KaprvokuHes n uuToknHes. buonormyeckoe 3HaveHnMe muTO3a.

Perynauma mUTOTMYECKOrO UMKAA KNeTKU. Mporpammupyemas KnetouHas rubenb




—anonTtos.

cDyHKLI,I/IOHaI'IbHaFi reHOMMuKa

OpI'aHM3M Kak buonormyeckas cuctema

3.1

OpfHOKNETOYHbIE, KONOHMaNbHbIE, MHOTOK/IeTOUHblEe OpraHn3mbl n
MHOTOTKaHEeBbIE OPraHM3Mbil.

dopmbl pasmMHOMKeHMA opraHusmoB: becnonoe (BKAOYasa BereTaTUBHOE) U
nonosoe. Buabl 6ecnosoro pPasMHOMEHMA: MNOYKOBaHME, Cnopyaaums,
dparmeHTaUma, KNOHUPOBAHKE.

MonoBoe pasmHoXeHue. [losioBble KNETKM, uaM rametbl. Menos. Craguu
menosa. lNoBegeHue xpomocom B Menose. KpoccuHrosep. Buonormyeckuit
CMbIC/1 Meli03a 1M N0A0BOro npouecca. Meos 1 ero Mecto B XXM3HEHHOM LUKNe
OpraHM3MoB.

Mpep3apogpbiweBoe pasBuThe. ameToreHes y KUBOTHbIX. [lonoBbie Xenesbl.
ObpasoBaHne W pasBuTME MNONOBbIX KAeToK. CnepmaTtoreHes W OoOreHes.
CTpoeHMe nonoBbiX Knetok. OnnoaoTBopeHue U 3MO6pMOHaANbHOE pPasBUTUE
¥MBOTHbIX. CNOCO6bI ONI0A0TBOPEHUA: HAPYKHOE, BHYTpeHHee. [TapTeHoreHes.
NHamBuayanbHoe pa3BuTMe opraHuMamoB (oHToreHes). CTagmm ambpuoreHesa
YKMBOTHbIX (Ha npumepe narywku). Apobnenune. Tunbl gpobneHuns. OcobeHHOCTH
Apob6aeHMA MNEeKoNUTaLWMX. 3apoablilieBble AUCTKM (racTpynsaums). 3aknagka
OpPraHoB W TKAHEW W3 3apoAblleBbiX JIMCTKOB. B3ammHoe BAMAHME 4YacTel
pa3sBuMBaloWEroca 3apogplila (3ImbpuoHanbHaa WHAYKUMSA). 3aknagka nnaHa
CTPOEHUA KMBOTHOTO KaK pe3y/nbTaT MepapXMuyeckux B3aMMOLEeNCTBUN TeHOB.
BansHve Ha 3MOpMOHANbHOE Pa3BUTME PaA3/IMYHbLIX (GAKTOPOB OKpYXKatoLWwen
cpeapl.

Poct u passBuTue KMBOTHbIX. [locTamMOpuOHanbHbIM nepuog. [psmoe wm
Henpamoe passuTue. Passutne c metamopdo3om y 6ecno3BOHOYHbIX U
MO3BOHOYHbIX KMBOTHbIX. BUOnorMyeckoe 3sHauyeHWe NPAMOro U HENpAMOro
Pa3BUTMA, UX PaAcnNpPOCTPaHeHMe B npupoae. Tunbl POCTa KMBOTHbIX. PaKTOpPbI
perynaumMm pocta KMBOTHbIX WM 4Yenoseka. CraguMmM NOCTIMOPUMOHANBHOTO
Pa3BUTUA Y }KUBOTHbLIX U YenoBeKa. Nepnoabl OHTOreHe3a YesioBeKa.
PasmHoOXXeHMe n pa3BuTMe pacteHuit. Fametodput u cnopodut. Meinos B
KM3HEHHOM UMKne pacTeHnit. O6pasoBaHMe cnop B npouecce Menosa.
FameToreHes y pacTteHMn. Onnoa0TBOPEHME W PasBUTME  pPaCTUTENbHbIX
opraHn3amos. [1BoliHoe onnoA0TBOPEHME Y LLBETKOBbIX pacTeHnin. ObpasoBaHue
M pasBuTME CceMeHU. MexaHU3Mbl PerynsiuMm OHTOreHesa Yy pacTeHun u

XMUBOTHbIX




3.2

NcTopus  CTaHOBNEHMA W PasBUTMA TEHETUKM KaK HayKu. OCHOBHble
reHeTUYyeckne MoHATUA U CUMBOJIbl. TOMONOrMYHbIE XPOMOCOMbI, anfesbHble
reHbl, aNbTepHaTUBHblE MNPU3HAKWN, OOMUHAHTHLIA U PELEeCcCUBHbIA MPU3HAK,
rOMO3WUroTa, reTepo3nroTa, UYUCTas AMHWUA, TMBpMAbI, reHoTun, deHoTmn.
OcHOBHble ~ MeToAbl  FEHETUKU:  TMOPUAONOTNYECKUNA,  LLUTONIOTUYECKUI,

MONEKYNAPHO-TeHEeTUYECKUI

3.3

MoHornbpmugHoe cKpewmsBaHue. [lepBbli 3aKOH MeHaena —  3aKOH
egnMHoobpasma rMbpuaos nepBoro MnokoseHuA. MpaBuaO AOMWHUPOBAHMA.
Bropoi 3akoH MeHaena — 3aKOH paclienneHua npu3Hakos. Lutonormnyeckune
OCHOBbI MOHOTMBPUAHOTO CKpeLwmMBaHMA. FTMNoTesa YNCTOTbI rameT.
AHanusupylowee ckpewmBaHue. [MPOMEXKYTOUHbIA XapaKTep Hac/nef0BaHMA.
PacwwenneHne Np1M3HaAKOB NPU HENONHOM AOMUHUPOBAHUMW.

OnrmbpugHoe cKkpewwmBaHue. TpeTuid 3akoH MeHgens — 3aKOH He3aBUCUMMOTO
HacnegoBaHWA  MPU3HAKOB.  LiMTonormyeckme  OCHOBbI  AUrMBPUAHOrO
CKpeLuBaHmA.

CuenneHHoe HacnegoBaHMe npusHakoB. Pabotbl T. MopraHa. CuenneHHoe
HacnenoBaHWE TEHOB, HApyLIEeHME CLEenNeHUA MeXay reHamu. XpomoCcOMHas
TeopuA HacNeaCTBEHHOCTU.

feHeTUKa nona. XpOMOCOMHbIM MexaHWM3M onpeaeneHua nona. AyToCcOmMbl U
NONOBble XPOMOCOMbI. FTOMOraMeTHbIM U reTeporameTHbii non. FeHeTnyeckas
CTPYKTypa MONOBbIX XPOMOCOM. HacnepoBaHuMe NpPM3HAKOB, CUEMNJIEHHbIX C
NoJIOM.

FeHOoTMN KaK LenoctHaa cuctema. [nenotponmMa — MHOXKECTBEHHOEe AeNcTBue
reHa. MHOXeCTBEHHbIN annennsm. B3aumopelnctBue HeannenbHbiX reHOB.

KomnnemeHTapHOCTb. Inucrtas. Noanmepus
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BsaMmopelicteue reHotMna M cpegbl  npu  GOpPMMpPOBaHMM  peHoTUNa.
M3mMeHUYMBOCTb NpPM3HaAKoB. KayecTBeHHble M KONNYECTBEHHbIE MPU3HAKWU. Buapbl
N3MEHYMBOCTN: HEHACNEACTBEHHAA U HAaCNeACTBEHHAA.

MoguduKaumMoHHaAa  M3mMeHuMBOCTb. Ponb  cpeapl B POPMMPOBAHUM
MOANPUKALUMOHHOM M3MEHUYMBOCTU. Hopma peakummn npusHaKka. BapuaumoHHbIN
pag U BapuvauuoHHaa Kpueas (B. WMoraHHceH). CBolicTBa moaMdUKALMOHHOM
N3MEHYMBOCTW.

leHoTUNKNYecKana M3MeHUYNBOCTb. CBOMCTBA FEHOTUMUYECKON M3MEHUMBOCTU. Buabl
reHOTMNUYECKOM M3MEHYMBOCTM: KOMBMHATUBHAA, MyTaLMOHHaA.

KombuHatMBHaa uM3MeH4MBOCTb. Melo3 M NoM0oBOM Mpouecc — OCHOBa

KOMBWHATUBHOM U3MEHUYNBOCTU. PO/Ib KOMOUHATUBHON M3MEHUYMBOCTU B CO34aHUM




reHeTUYeCcKoro pasHoobpasus B Npeaenax ogHoOro BMAaa.

MyTauMOHHAA U3MEHYMBOCTb. Buabl MyTaumin: reHHble, XPOMOCOMHbIE, FEHOMHBbIE.
CnoHTaHHblE M MHAYUMPOBAHHblE MyTauuW. fAepHble U UUTONIa3mMaTUYecKkue
myTaumm. Comatmyeckune u nonosble MyTaumu. NpUYMHbI BOSHUKHOBEHUA MyTaLMN.
MyTareHbl M WX BAUAHWE HA OpPraHM3Mbl. 3aKOHOMEPHOCTM MYTaLMOHHOIO
npouecca. 3aKOH roMO/IOrMYECKUX PAAO0B B HAaCNeACTBEHHOM nameHumnsoctu (H.W.

Banmos). BHeﬂAepHaﬂ M3MEHYMUBOCTb N HACNeOCTBEHHOCTb

3.5

Kapuotun uyenoseka. MexayHapogHaa nporpamma MUccnefoBaHWA reHoma
yenoseka. MeToabl WU3yvyeHMA TEHETUKM 4YenoBeKa: reHeanornyeckui,
6113HeL0BbIN, UMTOreHEeTUYECKUI, NonNynALMOHHO-CTaTUCTUYECKUIA,
MONEKYNAPHO-TEHETUYECKUN. CospemeHHoe onpepeneHue reHoTuna:
NONHOreHOMHOE CEeKBEeHUPOBaHME, FTeHOTUNMPOBAHME, B TOM YMUCae C MOMOLLbIO
MUP-aHanu3a. HacneactBeHHble  3aboneBaHWs  4yenoBeKa. [eHHble u
XPOMOCOMHbIE 6onesHn yesioBeKa. bonesHun o HacneacCTBEHHOM
NpeApacnoioKeHHOCTbO. 3HaYeHne MeaULMHCKOM FreHEeTUKN B NPeaoTBpaLLeHNn

N JIEYEHNUN reHETUYECKNX 3aboneBaHni YenoBeka. CTBOIOBbIE KNETKU

3.6

JoMecTMKauma 1 cenekuma. 3apoXKaeHue cenekuum u AomMecTUKaumn. YyeHue
H.N. BaBunoBa 0O UEHTPax MNPOUCXOXKAEHMA W MHOroobpasma KynbTypHbIX
pacTeHui. Ponb cenekuun B CO34aHUN COPTOB PACTEHMIA U NOPOS, *KUBOTHbIX. CopT,
nopoaa, WTaMm. 3aKOH rOMOIOrMYECKUX PAAOB B HACNEACTBEHHON M3MEHYMBOCTU
H.N. BaBunosa, ero 3HaueHuMe 15 CeNeKLMOHHOM paboTbl.

MeToapl cenekumMoHHOM paboTbl. WMCKyccTBEHHbIM OTOOP: MacCcoBbI U
WHAMBMAYANbHbIM.  3Tanbl  KOMOMHAUWMOHHOM  cenekuun.  WMcnbiTaHue
npoussoguTenen no notomcrsy. OT6Op NO reHOTUNY C MOMOLLBI OUEHKMU
deHoTMNA NnoTomcTBa M 0TOOP NO reHoTUNY ¢ NomoLlbio aHanmsa JHK.
McKycCcTBEHHbBIN MyTareHes Kak MeTo, CeNeKUMOHHOM paboTbl. PagmaLMoHHbIN 1
XUMUYECKMI MyTareHes KakK WCTOMHUK MyTaumii Yy  KyAbTypHbIX ¢dopm
opraHusmoB. MWcnonb3oBaHWe TEHOMHOIO pPeaaKTUPOBaHMA UM MeETO4O0B
pekombuHaHTHbIX AHK ana nonyyeHuna ncxogHoro matepuana gnsa cenekumm.
MNMonyyeHne nonunaomaos. BHyTpuBuaosas rmbpuamsaums. bavMsKopoacTBeEHHOe
CKpelmBaHune, uam nHbpuamHr. HepoacTBeHHOe CKpelmBaHWe, UAN ayTOPUOUHT.
leTepo3nc n ero nNpuymHbI. Mcnonb3oBaHWe reteposunca B cenekumn. OTaanéHHan
rmbpuamnsaums. lMpeogoneHme bGecnnoaus MeXBUAOBbLIX MMOpuaoB. [JocTUKeHUs

cenexkuymm paCTeHVIﬁ N AKMUBOTHbIX

3.7

O6bEKTbI, ncnosb3lyemsblie B 6VIOTEXHOI10FVIVI, — KNeTo4yHble U TKaHeBble KYy/1bTypbl,

MWKPOOPraHM3Mbl, UX XapaKTEePUCTMKA. TpaauuMOHHas  BMOTEeXHO/Iorus:




xneboneyeHrve, NONyYEHWE  KUC/IOMOJIOYHbIX  MPOAYKTOB,  BUHOZEANMe.
MuKpobuonornyecknin cuHTes. OO6bEKTbl MUKPOBMONOrMYECKMX TEXHONOTUA.
MNpoussoactBo  6enKka, aMWHOKUCAOT U BUTAMWHOB. UckyccTBeHHOE
onNNoAO0TBOPEHME. PEKOHCTPYKUMA ANLEKNETOK M KNOHUPOBAHME KUBOTHbIX.
MeTog, TpaHCnAaHTaUMN aaep KNeTOK.

XpomocomHaa W reHHaa WHXXeHepusa. WCKYCCTBEHHbIN CUHTE3 TreHa W
KOHCTpyuMpoBaHWe peKomMObuHaHTHbIx [AHK. [JocTukeHuAa U  nepcrnekTuBbl
XPOMOCOMHOM W TEHHOM WHXeHepun. MeauUMHCKME BUOTEXHONOMUMN.

Mcnonb3oBaHWe CTBOJIOBbIX KNETOK

Cuctema u mHoroobpasme opraHMYecKoro mupa

4.1

Buonornmyeckoe  pasHoobpasme  opraHuamosB. CoBpemeHHasa  cucTema
opraHuyeckoro mwupa. MpuHUMNbI KAaccuduKaumm opraHmM3mos. OCHOBHble
cMcTeMaTUYeCKMe rpynmnbl OPraHM3mos.

OCOBEHHOCTM CTPOEHUA U KU3HEeOEATENbHOCTM OAHOK/IETOYHbIX OPraHW3MOB.
BakTepun, apxen, o4HOKAETOUYHbIE rPUBbLI, OAHOKNETOUYHbIE BOAOPOCAK, Apyrue
nNPoTUCTbl.  KONOHWa/NbHble  OpraHuMambl.  [ABUMKEHME  OAHOKNETOYHbIX
OpPraHM3mMoB: aMEBONAHOE, KIYTUKOBOE, pecHMYHOoe. 3almTa Yy OAHOKNETOUHbIX

OpraHnM3mos. Pa3,£l|pa)-KVIMOCTb Y O4HOKNETOYHbIX OPraHN3moOB. Takcucel

4.2

MHOrokneTo4YHble  pacTteHuA. B3amMmocBA3b  4YacTeld  MHOFOK/NETOYHOro
opraHuama. TKaHW, opraHbl U CUCTEMbl OPraHOB MHOTFOKNETOYHOro OpraHu3ma.
OpraHu3m Kak eaunHoe uenoe. TKaHW pacTeHuit. TUnbl PacTUTE/IbHbIX TKaHeMN:
obpasoBaTenbHaA, MOKPOBHAA, MNpoOBOAALLAsA, OCHOBHAasA, MeXaHW4YecKas.

OcobeHHOCTU cTpoeHUA, GYHKUUIA U PACNONIOKEHUA TKAHEN B OpraHax pacTeHui

4.3

BereTtaTuBHbIe U reHepaTUBHbIE OpraHbl PacTeHUN. PYHKUMM OPraHOB U CUCTEM
opraHoB. Kapkac pacTeHui. [JBuKeHne MHOTOKNEeTOYHbIX PAaCTEHWUI: TPONU3MbI U
HacTuu. [ornoweHne BOAbI, YINEKUCNOFO rasa W MWHEPAsIbHbIX BELLECTB
pacteHnamu. ApixaHne pacteHun. Audody3ma rasos Yepes NOBEPXHOCTb KNETKMU.
TpaHcnopTHble CcUCTEeMbl pacTeHU. BbigeneHne y pacteHuin. 3awmTta y
MHOTOK/NIETOUHbIX pacTeHui. Kytukyna. CpepncrtBa nacCMBHOM UM XMMWYECKOWM
3aWnTbl. PUTOHUMADI.

PasgparKMmocTb U perynauma y opraHM3amoB. PasgpakMmocTb U perynauma y

MHOTOK/ZTIETOYHbIX paCTEHMVI. PocTtosble BelwecrtBa U UX 3Ha4YeHUeE

4.5

MHorokneTouHble KUBOTHbIE. B3anmocsAasb yacTem MHOIFOKNEeTO4YHOro
OpraHn3ama. TKaHw, OpraHbl 1 CUCTEMbI OPraHOB MHOTOK/IETOYHOIo OpraHmM3ma.

OpI'aHM3M Kak eauHoe uenoe. lomeocTtas. TKaHM XMBOTHbIX N YenoBeKa. Tunbl




YKMBOTHbIX TKaHEW: 3nNuTeNnanbHasn, COeAMHUTENbHAsA, MblleYHasn, HepBHas.
Ocob6eHHOCTM CTpoeHus, OYHKUMIA W PacnoNoXKeHWa TKaHeW B OpraHax

XUBOTHbIX N Ye/sl0BEKaA

4.6

OpraHbl U CUCTEMbBI OPraHOB *KUBOTHbIX. PYHKLUMN OPraHOB U CUCTEM OPraHoOB.
Onopa Tena opraHuM3amoB. CKeneTbl OAHOKJETOYHbIX W  MHOFOKAETOYHbIX
YKMBOTHbIX. HapyXHbIA U BHYTPEHHUI ckeneT. CTpoeHMe M TUMbl CoegUHEHUA
KocTen.

OBMXKEHNEe MHOTOKNETOYHbIX KUBOTHbIX. [MUTaHME KMBOTHbIX. [lMTaHMe
MO3BOHOYHbIX *KMBOTHbIX. [bIXxaHMe KUBOTHbIX. KoXHoe AbixaHue. KabepHoe u
NEéro4yHoe abixaHue.

[ObiXxaHMe MNO3BOHOYHbIX MBOTHbIX. IBO/IIOLMOHHOE YC/OXKHEHUEe CTPOoeHuA
NErkKMx NO3BOHOYHbIX XMBOTHbIX. [bIXxaTeNbHaA cMCTeMa YenoBeKka. MexaHu3m
BEHTUIALUMN NETKMX Yy NTUL, WU MIEKONUTAWMX. TpaHCNoOpT Bewecrs Y
opraHuamoB. TpaHCNOPT BELLECTB Y MBOTHbIX. KpoBeHOCHas cuctema U eé
OopraHbl. KpoBeHocHas  cuctema MO3BOHOYHbIX  KMBOTHbIX. Kpyru
KpOoBOOOpaLLeHMA. DBONOLUMOHHbIE YC/IOKHEHUA CTPOEHUA KPOBEHOCHOM
CUCTEMbI MO3BOHOYHbIX KMBOTHbIX. BblaeneHve y opraHusmos. BbigeneHue y
¥UMBOTHbIX. COKpaTUTebHble BaKyonn. OpraHbl BblaeneHua. CBA3b NONOCTM Tena
C KPOBEHOCHOM M BblAENUTENbHON CUCTEMaMW. BbiaeneHune y NO3BOHOYHbIX
YKMBOTHbIX. 3aLLMTA Y MHOTOK/IETOYHbIX }KUBOTHbIX. [TOKPOBbI U UX MPOU3BOAHbDIE.
Pa3apaxKMmMOCTb U perynsums y opraHn3moB. Pa3apaxKMmocCTb Y OAHOK/ETOUHbIX
opraHnamoB. TaKcucbl. Pas3gpaXMMOCTb U perynaums y MHOTOK/IETOYHbIX
pacTeHWi. POCTOBbIE BELLECTBA M UX 3HAYEHMUeE.

HepBHas cuctema n pednekTopHasa perynsauma y MHOTOKNETOUYHbIX MUBOTHbIX.
HepBHas cuctema wn eé oTaenbl. IBONOLMOHHOE YC/NOXKHEHWE CTPOeHMuA
HEPBHOW CUCTEMbI Y }KUBOTHbIX.

PaspaboTka anroputmoB M nporpamm ana 3PPeKTUBHON PYHKLMOHANLHOM
aHHOTaLMMn reHOMOB,  TPaHCKPWUMNTOMOB, NpPOTEOMOB, meTabosomoB

MWKPOOPraHU3MOB, PAaCTEHWUM, }KUBOTHbIX U Ye/I0BEKA

OpraHu3m YenoBeKa M ero 340p0Bbe
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OpraHbl U CUCTEMbI OpraHoB YesnoBeka. OTAe bl F0/I0OBHONO MO3ra NO3BOHOUYHbIX
KMBOTHbIX. Pednekc w pednektopHas payra. besycnoBHble W ycNOBHblE
pednekcbl. TymopanbHaa perynsumMa M SHOOKPUHHAA CUCTEMA KMBOTHbIX U
yesnoBeKa. *enesbl SHAOKPUHHOW CUCTEMbI U UX TOPMOHbI. [ecTBUE TOPMOHOB.
B3anMmocBs3zb HEpBHOW M 3HAOKPUHHOW cucTeM. [MnoTanamo-runodusapHas

cuctema. Pedpnekc u pebnektopHan ayra. besycnosHble 1 ycnoBHble pedieKcsl




5.2

3awmTa opraHnsama ot 6onesHen. MMMyHHaa cuctema yenoBeKa. KNeTouHbin m
rYMOPasbHbIN MMMYHUTET. BpOXAEHHbLIA, NPUOBPETEHHbIN cneumdUyeckui
UMMYHUTET. Teopua  KNOHa/IbHO-CENEKTUBHOrO  MMmyHuUTeTa  (M.2paux,
®.M.bepHet, C.ToHeraBa). BocnanutenbHble OTBeTbl OpraHuMamos. Ponb

BpO)-K,CI,éHHOI'O MMMYHUTETA B PA3BUTUN CUCTEMHDbIX 3aboneBaHui
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KpoBeHocHas cuctema u eé opraHbl. Cepaue, KPOBEHOCHbIE COCYAbl U KPOBb.

Kpyrn KkpoBoobpalueHus. PaboTa cepaua v eé perynaumsa

5.4

[OpbixaHne yenoseKa. Anddy3na ra3os Yepes NOBEPXHOCTb KNETKU. [pixaTenbHas
cuctema yenoseKka.  [bixaTenbHasA NOBEPXHOCTb. Perynauma  AbixaHuA.

JbixaTenbHble 06bEMDI

5.5

ﬂMU.I,eBapMTeJ'IbHaﬂ cmctema Jenoseka. OTtgensbl NMNWEBAPUTENBHOIO TPAKTA.
ﬂMU.I,eBapMTeJ'IbeIe Kenesbl. BHyTpMI'IOI'IOCTHOG n BHYTPUKNETOYHOE

nuiiesapeHme

5.6

MokpoBbl M ux npoussogHble. OpraHbl BblgeneHua. [loykn. CrpoeHue w
dOYHKUMOHUpOBaHMe HedpoHa. PunbTpaums, cekpeums n obpaTtHoe BcacbiBaHUE

KaK MeXaHnU3Mbl pa60TbI OpraHoB BblAeNEHUA. O6pa308aHme MOYM Yy YeNOBEKA

5.7

[BnxKeHne yenoseKa: mbilleyHaa cuctema. CKeneTHble MbIlWLUbl U KX pa60Ta.

CTpOEHMe U TUnNbl coeanHeHunaA KocTel

Teopwua agontoumun. Passntme XnN3HU Ha 3emne

6.1

JBONOUMOHHAA Teopma Y. [dapsuHa. [lpeanocbiiku  BO3HWUKHOBEHMUA
AapBMHU3MA. KM3Hb U HayyHaAa aeAatenbHocTb Y. [lapBuHa.

OBvkywme cunbl aBonoumm Bngos no Y. [JapBuHy (BbICOKAs MHTEHCMBHOCTb
Pa3sMHOXEHMA OpraHM3MoB, HAC/NeACTBEHHAas WM3MeH4YMBOCTb, Oopbba 3a
CyLLECTBOBAHWE, €CTECTBEHHbIN N UCKYCCTBEHHbIN OTOOP).

OdopmneHune cuHTEeTMYECKoN Teopuun ssoaoumm (CTI). HenTpanbHas Teopun
aBostoumn. CoBpeMeHHasa 3BONOLMOHHAA 6uonorma. 3HayeHne 3BONIOLMOHHOM

Teopun B GOPMUPOBAHUMN €CTECTBEHHO-HAYYHOMN KapTUHbI MUpPa

6.2

MonynAumAa Kak anemeHTapHaa eauHuua ssonoumu. CoBpemMeHHble MeToabl
OLEHKN TeHeTUYecKoro pasHoobpasua U CTPYKTypbl nonyasumii. MNameHeHue
reHodoHZa NOMYAAUMM KaK 3/1eMeHTapHOe 3BOJIIOLMOHHOE ABAEHME. 3aKOoH
reHeTM4yeckoro pasHosecua . Xapau, B. BaliHbepra.

dnemeHTapHble GakTopbl (ABWMNKYWME CUAbl) 3BOAOUMU.  MyTaUMOHHbIN
npouyecc. KombuHaTMBHaAA M3MeH4YMBOCTb. [pend reHoB — cCay4aiiHble
HeHanpaB/ieHHble UW3MEHEHWA YacToT annenerm B nonyaaumsax. IdPoekT

ocHoBaTenA. Mwurpaumu. N3onauma nonynAunii: reorpaduyeckas




(npocTtpaHcTBEHHasA), Buonormyeckasa (penpoayKTMBHan).

EctectBeHHbIn 0T6OpP — Hampasaswowuin  ¢aktop 3soaounn.  Dopmbl
€CTeCTBEHHOro OTHopa: ABMXKYLWMIK, CTabUAM3UPYIOWMIA,  pPa3pPbiBAIOLLNIA
(an3pynTtusHbIN). Monosoi oToOP.

MpucnocobneHHOCTb  OpraHM3MOB  KaK  pe3ynbTaT  MUKPO3BONOLUW.
Bo3HMKHOBEHME  npucnocobneHnit y  opraHu3amoB.  Apomopdosbl U
ngmoagantaumm. Mpumepbl NpucnocobneHunin y opraHnamos. OTHOCUTENBHOCTb
npMcnocob6aeHHOCTN OPraHN3MOB.

Bua, ero Kputepum U CTPYKTypa. BupgoobpasoBaHMe Kak pesynbTar
MWKpPO3BOAOUMN. U3onsauma — KatoueBolr ¢akTop BUA006pasoBaHuA. Myt u
cnocobbl BMA006pa3oBaHuA: annonaTpuyecKkoe (reorpaduueckoe),
cMMNaTpuMyeckoe  (3KONOrnyeckoe), «MrHOBEHHoe»  (moaunaongmsaums,
rmbpugmsauma). JAnMTenbHOCTb 3BOMOLMOHHbIX MPOLLECCOB.

MexaHn3mbl popmmpoBaHnA bronormyeckoro pasHoobpasms.

Ponb 3BO/IIOUMOHHON 6MONOTMKN B pa3paboTKe HayyHbIX METOA0B COXPaHEeHMUs
6uopasHoobpasma. MUKPOIBONOLMA U KO3BOMOUMA MAPasUTOB M UX XO3AEB.
MexaHun3mbl POPMUPOBAHMA YCTOMUMBOCTM K aHTUOMOTUKAM M cnocobbl 60pbObl

C Heu

MeToabl M3y4YeHUA MaKpPo3BOAOLMU. [MaNeoHTONOrMYECKME MEeToAbl U3ydYeHus
aBositoumn. NepexoaHbie Gopmbl M GUNOreHeTUYECKMEe pAabl OPraHNU3MOB.
Buoreorpaduueckne metoapbl nsydeHuns asonounn. CpasHeHne ¢iopbl U GayHbl
MaTepPUKOB M OCTPoBOB. Broreorpaduyeckme obnactn 3emnun. Buapli-sHAEMUKM
N PENNKTbI.

dMmbpuonornyeckme U CpaBHUTENbHO-MOPGONOTMYECKME METOAbl W3yYeHUs

3BONOLUNN. [eHeTMYeCKne MexaHW3Mbl 3BOJIIOUMM OHTOreHesa U NOABJIEHUA

6.3 9BONOLMOHHbIX  HOBLWeECTB. [OMONOrMYHbIE WM aHANOIMYHble  OpPraHbl.
PyonmeHTapHble  oOpraHbl M aTaBuM3aMbl.  MoneKynapHO-reHeTU4YecKue,
bMoXMMMUYEcCKMe U maTemaTUYyeckme  MeTodbl  U3YYEHUA  3BOJIIOLIUMN.
FomonornyHbie reHbl. CoBpemMeHHble MeTOAbl NOCTPOEHUA UAOreHEeTUYECKNX
OEepPEBLEB.

XpOMOCOMHbIE MYyTaL MU U 3BONOLMA TEHOMOB.

Obwme 3aKoOHOMepHOCTU (NpaBwuna) asonwuMKU. HeobpaTUMOCTb 3BOJIOLUMN.

ApanTtneHaa pagmayma. HepaBHOMeEPHOCTb TEMMNOB 3BONOLNMU

HayyHble rvMnote3bl MNPOMCXOMKAEHUA XM3HM Ha 3emne. AbuoreHes u
6.4 naHcnepmua.  [lOoHay4Hble npeacraB/ieHns O  33apPOXKAEHUM  YKU3HU

(KpeaumoHusm). MnoTe3a MNOCTOSAHHOrO CaMO3aPOMKAEHUA KU3HU U eé




onposep)keHne onbitamn  @®. Pegn, JI. CnannaHuaHu, JI. [acrepa.
MpoucxoxKaeHWe }KMU3HU U acTpoburonorus.

OCHOBHble 3Tanbl HeopraHWYeckoW 3Bostoumn. MNnaHeTapHaa (reonornyeckas)
3BOMIOUMA. XMMUMYECKan 3BONOLMA. ABMOTreHHbIN CUHTE3 OpPraHUYEeCKUX BELLLECTB
n3 HeopraHu4yeckmx. OnbiT C. Munnepa m I. FOpu. O6pasoBaHWe NOAMMEPOB U3
moHomepos. KoauepsaTHaa runotesa A.M. OnapuHa, rMnotesa NepBUYHOro
bynboHa [K. XonpgehHa, reHeTuyeckaa runotesa . Ménnepa. Pnbosumsbl (T.
YeK) n rmnotesa «mupa PHK» Y. Tunbepta. dopmupoBaHMe MembpaH W
BO3HMKHOBEHWE MPOTOKNETKMN.

Nctopua 3emnm n metoabl €€ usyyeHua. Mckonaemble OpraHUYecKne OCTaTKM.
FeoxpoHonorna n eé metoabl. OTHOCMTENbHAA M abCONOTHAA reoXpPOHONOrmA.
leoxpoHONOrMYecKas LWKana: 30Hbl, 3pbl, NEPUOAbI, SMOXN.

HayanbHble 3Tanbl opraHnU4yeckon ssoaoumn. MNoasneHne n 3BONOLMNA NepBbIX
KNeToKk. 3Jsontouna metabonmsma. BO3HMKHOBEHME NEPBbIX 3IKOCUCTEM.
CoBpemeHHble MUKPOOHble OMOMNEHKM Kak aHanor nepsBbix Ha 3emne
coobuiects. CTpomaTonnTbl. MPOKAPMUOTbI U SYKAPUOTDI.

MpoucxoxaeHne 3yKapuoT (cMmbuoreHes). IBONOLMOHHOE MPOUCXOXKAEHUE
BMpPYcoB. [poucxoxaeHWe MHOrOKNEeTOYHbIX OpraHM3moB. BoO3HWKHOBeHMe
OCHOBHbIX FPYNMN MHOTFOK/NIETOYHbIX OPraHNU3MOB.

OcHOBHble 3Tanbl 3BONOLMW BbICWMX pacTeHu. OcHoBHble apomopdos3bl
pacTeHWi. Bbixog pacTeHMM Ha cywy. [loABneHWe CnopoBbiX PACTEHUN W
3aBoeBaHMe MMM cywn. CemeHHble pacTeHuA. [pouCXoXKaeHue LBEeTKOBbIX
pacTeHun.

OCHOBHble 3Tanbl 3BOJKOLMM XKMBOTHOrO mupa. OcHOBHble apomopdo3bl
XMBOTHbIX. BeHacKaa dayHa. KembBpuiickuiA B3pbiB — NOABAEHNE COBPEMEHHbIX
TMNoB. [epBble XopA0Bble XNBOTHbIe. KM3Hb B BOAE. IBONIOLMA NO3BOHOYHDbIX.
MpoucxoxaeHne amonbuin n pentunuin. NMponcxoxKaeHMe MAEKONUTAOWMX U
nTvy. MpuHumMn KaodeBoro apomopdosa. OcBoeHWe 6HeCno3BOHOYHbIMKU M
NO3BOHOYHbLIMW }KUBOTHBIMM CYLLWN.

Pa3ButMe KM3HM Ha 3emne NO 3pam U nepuoaam: apxen, NPOTepo30u,
naneosoi, Mme3030i, KanHo3oi. Ob6wWaa xapakKTepUCTUKA KaMmaTa WU
reosiormyeckmx npoueccos. loasBneHne M pacuBeT XapaKTepHbIX OPraHM3MOB.
YrneobpasoBaHue: ero yCnoBUA MU BIMAHME HA ra30Bbli COCTaB aTmocdepbl.
MaccoBble BbIMUPAHUA — 3KOJOTMYECKMEe KpU3UCbl MNpownoro. MpuymHbl ©
CNeacTBMA MACCOBbIX BbIMMPaHWn. COBPEMEHHbIN 3KONOrMYECKUIM KpU3nc, ero

ocobeHHOCTH




6.5

Pasgenbl v 3agaum aHTponosnormn. MeTtoapl aHTpononorun. CTaHOBAEHMe
npeacTaBNeHU O NPOUCXOXKAEHUN YenoBeKa. CoBpeMeHHbIe Hay4YHble TEOPUN.
CXOACTBO 4YenoBeKa C KUBOTHbIMWU. CUCTEMATUYECKOe MOJNIOXKEHME 4YenoBekKa.
CBuaeTenbcTBa  CXOACTBA  Ye/loBEKA C  KMBOTHbIMU:  CPaBHUTENbHO-
mopdonormyeckue, ambpuronornyeckue, du13monoro-bmoxmmmuyeckue,
nosegeH4yeckne. OTIMUMA 4YenoBeKAa OT KUBOTHbIX. [pamoxoxaeHwe u
KOMMNEKC CBA3AHHbIX C HUM NpU3HaKOB. Pa3BuTME roON0BHOIO MO3ra M BTOPOM
CUTHANIbHOW CUCTEMDI.

Osuxywme cunbl (dakTopbl) aHTponoreHesa: buonornyeckne, coumasnbHbIe.
CooTHOWeHMe BMOIOrMYECKMX U CoLManbHbiX PaKTOPOB B aHTPOMNOreHese.
OcHoBHbIe CTaguu aHTponoreHesa. ABCTPa/IONUTEKM — ABYHOTME NpeaKkun noae.
YenoBek ymenbiA, nepBble  M3rOTOBNEHMA oOpyauh  Tpyga. Yenosek
NPAMOXOAALWMA W NEpPBbIN BbIXxog Aoaelh 3a npegenbl APpuku. Yenosek
renaenbbeprckuii — obWKnii Npeaok HeaHAEepPTasIbCKOro YesloBeKa U 4YesIoBEKa
pa3ymHoro. Yenosek HeaHAEPTAaNbCKUIM KaK BUA, NHOAEA XONOL4HOFO KAMMATA.
YenoBeK pasyMHbIii COBPEMEHHOro TWna, AEHWUCOBCKUA Ye/l0BEK, OCBOEHME
KOHTUHEHTOB 3a npegenamm AppuKu.

dBoNOUMA COBPEMEHHOro 4enoBeKa. EcTecTBeHHbIt oTbop B nonynaumax
yenoseka. MyTaUMOHHbIN npouecc U noammopodusm. MNMonynaunmoHHbIE BOJHbI,
apend reHos, murpaums u «3dpdeKkT ocHoBaTeA» B NONYAALUAX COBPEMEHHOIO
YyenoBekKa.

YenoBeyeckne pacbl. MoHATME o pace. Bonbwue pacbl: eBponeovaHas
(eBpasuiickan), aBcTpano-HerpouaHaa (3KBaTopuanbHasn), MOHrosoMAHasA
(asnaTtcko-amepurKaHcKas). Bpema M nyTm pacceneHua 4YenoBeka No MaaHeTe.
EAMHCTBO  yenoBeyeckMx pac. HayyHaa  HecocToATeNbHOCTb  pacu3ma.
MpucnocobneHHOCTb YesloBEKa K pPasHbIM YCNOBUAM OKpyKatowerh cpegbl.
BnnaHne reorpaduueckoir cpeapbl un apeiida reHoB Ha mMopdonornio U

du3nonoruto YenoBeKa

JKocMcTeMbI U MPUCYLLME UM 3aKOHOMEPHOCTHU

7.1

Pasgenbl v 3aaaum a3Konormm. CesA3b 3KONOTUM C APYTMMU HayKaMu.
MeTtoabl 3konorun. [onesBble HabAAEHWUA. DKCNEPUMEHTbI B  3KOJIOTUU:
npupoaHble n nabopaTopHble. MogennpoBaHMe B 3KONOTMU. MOHUTOPUHT

OKpYy»KatoLer cpeabl: IOKaNAbHbIA, perMoHanbHbI U rnobanbHbIN

7.2

dKonornyeckne ¢akTopbl M 3aKOHOMEPHOCTM MX AencTBuA. Knaccudukauma
aKoNormyeckmx ¢aktopos: abuoTuyeckme, OUOTUYECKME, aHTPOMOreHHbIE.

Obuwme 3aKOHOMEPHOCTU AEeNCTBUA 3IKONOTMYeckux ¢aktopos. [lpasBuno




MmuHumyma (K. WnpeHrenb, 0. JInbux). TonepaHTHOCTb. IBPUOMOHTHbIE U
CTEHOOWOHTHbIE OPraHU3Mbl.

AbuoTtnyeckne daktopbl. CBET KaK 3Konornyeckmn daktop. Lencreme pasHbix
Y4YaCTKOB COJIHEYHOrO CNEKTPA Ha OPraHM3Mbl. IKONOTUYECKME FPYNMbl PACTEHUM
M YKMBOTHbIX NO OTHOLIEHWIO K cBeTY. CUrHanbHaA ponb ceeTa. PoTonepmnoamnsm.
TemnepaTypa KaK 3Kosnormyeckmn ¢dakrtop. [encteue Temnepatypbl Ha
opraHu3mbl. MOMKUAOTEPMHbIE U TOMOMOTEPMHbIE OPraHM3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIE OPraHU3Mbl.

BnaxHOCTb KaK 3Konormyeckmn  ¢daktop. [lpucnocobneHva pacteHuin K
noadepykaHuo BoaHoro 6anaHca. Knaccudukauma pacteHuii NO OTHOLWEHUIO K
Boge. MNpncnocobneHna *KUBOTHbBIX K USMEHEHMIO BOAHOIO PEXMMA.

Cpeabl 06MTAHMA OpraHM3MOB: BOAHAA, HA3EeMHO-BO34yLIHasA, MOYBEHHas,
rnybuHHaA nognoyBeHHas, BHYTPUOPraHM3MeHHaa. PU3MKO-XMMUYECKUue
ocobeHHOCTU cpen, obuTaHMAa opraHmM3mos. [MpucnocobneHns oOpraHM3MoB K
YKM3HM B pPa3HbIX cpesax.

Buonornyeckne putmbl. BHelwHMe 1 BHYTpeHHME pUTMbl. CyTOYHbIE U FOANYHbIE
puTmbl. MpncnocobneHHOCTb OPraHM3MOB K CE30HHbIM M3MEHEHUAM YC/0BUM
KU3HU.

*Kn3HeHHble dopMbl OpraHn3moB. MOHATUE O XKU3HEHHOW Popme. HKU3HEHHbIE
bopmbl pacTeHuit: aepeBbsi, KYCTAPHWUKM, KYCTAPHUYKM, MHOrONeTHME TpaBbl,
OAHONETHME TPaBbl. *KM3HeHHble GOPMbI }KMUBOTHbIX: TMAPOONOHTbI, re0BUNOHTLI,
a3p0bunoHTbl. OcOBEHHOCTU CTPOEHMA N 06pPa3a KU3HM.

BuoTtnyeckme daktopbl. Bugbl BMOTMYECKMX B3aMMOAENCTBUIA: KOHKYpEeHUMA,
XMLWHMYECTBO, CMM6MO3 K ero ¢dopmbl. MapasnTnam, Koonepauma, MyTyaansm,
KOMMEHCaNM3M (kBapTMpaHTCTBO, Haxn1ebHMYecTBO). HeTpodurueckme
B3aMmogencTena  (tonudveckne, dopuueckne, dabpuueckune). 3HauyeHue
OMOTMYECKNX B3aUMOAENCTBMN ANA CYLECcTBOBaHUA OpPraHW3MoB B cpeae

06U1TaHMA. MPUHLMMN KOHKYPEHTHOFO UCKOYEHUSA

7.3

JKO/IOrMYeCcKMe XapaKTepuUCTMKM nonyaauuun. Monynauusa Kak buonoruyeckas
cuctema. Ponb HeogHOPOAHOCTU cpeapl, dusnyecknx 6apbepos U ocobeHHocCTel
6uonornn Bnpos B GOPMMPOBAHUM NPOCTPAHCTBEHHOM CTPYKTYPbI MOMNYASLUNA.
OCHOBHble MoOKa3aTenu NonyaauMu: YUCAEHHOCTb, MJIOTHOCTb, BO3pPacTHas U
NnofoBas CTPYKTypa, POMKAAeMOCTb, MPUMPOCT, TEMM POCTa, CMEPTHOCTb,
MUrpaLms.

JKosorMyeckana CTpyKTypa nonyaauumn. OueHKa YMCAEHHOCTM Nonyaauumu.

OnHamuKa nonynaumm n eé perynsauma. BUOTUYECKUIA NOTeHUMan nonynauuu.




MopgenvpoBaHve AMHAMWKU  nonynAumu. Kpusble pocTa  YMCIEHHOCTU
nonynaumn. Kpmeblie BbIXKMBaAHUA. Perynsauma 4YMCNEeHHOCTU NONyAsuuii: posb
$aKTopOoB, 3aBUCALLMX U HE 3aBUCALLMX OT MNJIOTHOCTU. IKOIOrMYECcKMe cTpatermm
BMAOB (r- n K-ctpaterun).

MoHATMe 06 3Konormyeckom Huwe Buaa. MectoobutaHne. MHoromepHas
MOAe/b 3KoMorMyeckonm Huwm OxK.U. XaTymHcoHa. Pa3mepbl 3KO/IOrMYecKoi
HUWMW. NOoTeHUMaNbHaA U peanm30BaHHAA HULLIN.

Bua Kak cuctema nonynaumin. Apeanbl BUAOB. Buabl U UX *KU3HEHHbIE CTPaTernu.
3aKOHOMEPHOCTN NOBEAEHUS U MUTPALUUNA KUBOTHbIX. BUonornyeckne MHBasum

yy>XepoaHblX BUAOB

7.4

CoobuectBa opraHuamoB. bBuoueHO3 UM ero cTpyktypa. CBA3M  mexay
opraHM3mamm B buoLeHo3e. IKOCUCTEMA KaK OTKpbITasa cuctema (A.K. TeHcan).
®PyHKUMOHaNbHbIe HIOKM OPraHM3MOB B SKOCUCTEME: NPOAYLLEHTbI, KOHCYMEHTbI,
peayueHTbl. Tpoduyeckme ypoBHU. Tpoduueckme Lenn n cetu. AbBMOTUYECKNE
610KKM 3KocUcTEM. MoYBbI M UAbI B 3KOCUCTEMAX. KpyroBopoT BeLLecTB M NOTOK
SHepruu B aKocucTeme.

OCHOBHble NOKasaTe/sn 3KocucTembl. BUomacca M npoayKumsa. IKonormyeckume
nupamuabl Yyncen, BUOMacchl U SHEPTUN.

HanpasneHHble 3aKOHOMEpPHble CMeHbl co0bLecTB — cyKueccuun. NepBuyHbie U
BTOPUYHbIE CYKLECCMM W WX MPUYUHBI. AHTPOMOTreHHble BO3AENCTBMA HA
cykueccun. KnmmakcHoe coobuiectso. BropasHoobpasune M NosIHOTa KpyrosopoTa
BELLECTB — OCHOBA YCTOMYMBOCTM COODLLECTB.

MpupogHble 3KOCUCTEMbI. AHTPOMOreHHbIE 3KOCUCTEMBI. ArpoakocucTema.
ArpoueHo3. Paznmumna mexay aHTPONOreHHbIMU U NPUPOLHBIMU SKOCUCTEMAMM.
Yp60o3sKkocucTembl. OCHOBHble KOMMNOHEHTbI ypboakocucTem. Mopoackaa dpaopa u
¢dayHa. CMHaHTponM3auma ropoackon dayHbl. buosormyeckoe U xo3anMCTBEHHOE
3Ha4YeHue arposkocuctem n ypboskocuctem. 3aKOHOMEPHOCTU GOPMUPOBAHUA
OCHOBHbIX B3aMMOAENCTBUI OPraHM3MOB B SKOCMCTEMAX.

MepeHoC 3HEPTUM U BELLECTB MEXAY CMEXHbIMU 3KOCUCTEMAMU. YCTOMYMBOCTb
OpPraHM3mMoB, MONYyAAUMA W  IKOCUCTEM B YC/NOBUAX ECTECTBEHHbLIX W

AHTPOMNOreHHbIX BO3AENCTBUM

7.5

Buocdepa — obuennaHeTapHaa o060n04YKa 3eman, rae  CylwecTByeT Wau
CyliecTBoBasa Xu3Hb. YueHue B.W. BepHaackoro o 6uocdepe. Ob6bnactu
6uocdepbl n eé coctas. MKunBoe BelLecTBo bMochepbl U ero pyHKLMK.

3aKOHOMEpPHOCTU cyLecTBoBaHUA buochepbl. OcobeHHOCTM 6Guochepbl Kak

rnobanbHoir  3aKocucTembl. [nMHamumyeckoe paBHoBecMe B bBuocodepe.




KpyroBopoTbl Bel,eCcTB W OMOreoxmmuyeckMe LUMKAbl (yrnepopga, asoTa).
PUTMMYHOCTb ABNEeHMI B Buocdepe.

3oHanbHOCTb 6uocdepsbl. MNoHATHE 0 BMome. OCHOBHbIEe BUOMbBI CylIn: TyHApPa,
XBOWHbIE /Nleca, CMELIAHHbIe W LMPOKONUCTBEHHbIE /leca, CTEMW, CaBaHHbI,
NyCTbIHW, TPOMMUYECKME NIeCa, BbICOKOTOpbA. KnMmaT, pacTUTENbHBIN U KUBOTHbIN
Mup 6MOMOB cywun.

CTpYKTYypa M YHKUMA KMBbIX CUCTEM, OLLEHKA WX PECYpPCHOro MoTeHuMana u

6rocdepHbIX GyHKLMM

7.6

JKoNorMyeckne Kpusncbl M Ux NPUYNHLI. BosgeicTeme yenoseka Ha buocoepy.
3arpsasHeHune Bo3ayLHOW cpeabl. OXxpaHa Bo3ayxa. 3arpsA3HeHMe BOAHOM cpedbl.
OxpaHa BOAHbIX pecypcoB. PaspyweHne noysbl. OXpaHa NOYBEHHbLIX PECypPCoB.
MN3meHeHne Knmmara.

AHTpPONOreHHoe BO3AEWCTBME Ha PaACTUTE/IbHbIN W XKUBOTHbIM mMuUp. OxpaHa
PACTUTENBHOIO M MBOTHOrO MMpa. OCHOBHbIE NMPUHLUMMbLI OXPaHbl NPUPOAbI.
KpacHble KHUrM. 0Ocobo oxpaHsemble npupoaHble TeppuTopum (OOMT).
boTaHun4yeckue casbl M 30010rMYECKne NapKN.

OCHOBHble MPUHUMUMbI YCTOMYMBOFO pPa3BUTUS YenoBe4vyecTBAa W NPUPOAbI.
PaunoHanbHOe NpUPOAONO/Ab30BAaHME W COXpaHeHWe  BUONOrnyeckoro

pa3Hoobpa3unsa 3emnun




YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO NMPOLECCA
OBA3ATE/IbHbIE YHEBHbBIE MATEPUAJIbI ANA YHEHUKA

e buonorma. buonormyeckmne cuctembl M npoueccobl; 10 Knacc. yrnybneHHoe
obyyeHne TepemoB A.B., T[letpocoBa P.A. O6uwectBo C OrpaHUYEHHOMN
OTBETCTBEHHOCTbIO «nou MHEMO3NHA»
e buonorua. bnonornyeckne cuctembl U npoueccbl; 10 Knacc. yrnybneHHoe
obyuyeHue. TepemoB A.B., [lletpocoBa P.A. O6wectBo C OrpaHUYEHHOWM
otBeTcTBeHHOCTbIO «MOL MHEMO3NHA»

METOAUYECKUE MATEPUA/IbI ANA YYUTENA
YMK: buonorua. 10 knacc. MNaceyHuk B.B. n ap. YrnybnéHHbl ypoBeHb. JIMHUA
KU3HU

LNPPOBbIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET
https://studarium.ru/
https://bio-ege.sdamgia.ru/
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Bnageney Monoea ManvHa MeaHoBHa
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