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IHNOACHUTEJIBHAA 3AIIMCKA

Mporpamma no yyebHomy npeamety “Buonorus” (ganee - 6uonorusa) Ha
YPOBHe cpefHero obuwiero obpasoBaHWs pa3paboTaHa Ha ocHoBe defepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-$3 «O6 obpasoBaHuK B Poccuiickoin defepaummy,
droC COO, KoHuenuumu npernofaBaHus Yy4yebHOro npeameTta «buonorns» u
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil NPorpammbl BOCMUTaHWS.

YuebHblin npeaMeT «buonorus» yrny6néHHoro ypoBHsi u3ydeHms (10-11
Kfaccobl) SBNSAETCA OLHUM U3 KOMMOHEHTOB NPeAMeTHOW 06/1acT «ECTeCTBEHHO-
HayuHble npegmeTbl». CornacHo nonoxeHnam @roc COO npodusbHble
yuyeOHble MpegMeTbl, U3yvaeMble Ha Yrny6/EHHOM YPOBHE, ABMAKOTCA CMOCO60M
AndpepeHUmaumMm 0byyYeHUss Ha YpPOBHe cpefHero o6ulero o6pa3oBaHUA U
Npu3BaHbl 06ecneynTb NPEeeMCTBEHHOCTb MeXAy OCHOBHbIM O00LMM, CpefHUM
06LLMM, CpegHUM NpPogecCUOHaNbHLIM 1 BbICLLMM 06pa3oBaHneM. B TO e Bpems
KaXAbld M3 3TUX Y4eOHbIX MPeAMETOB [AO0/MDKEH ObiTb OPWMEHTUPOBaH Ha
MPUOPUTETHOE peLleHne 06pa3oBaTe/ibHbIX, BOCMUTATE/IbHLIX W Pa3BUBAMOLLMX
3aflay, CBSI3aHHbIX C MNpPOQOpMeHTaUMerr 0byYatoLWMXCa U CTUMY/IMPOBAHMEM
MHTepeca K KOHKPETHOW 06/1acTU Hay4yHOro 3HaHMsi, CBA3aHHOIO C 6uonoruven,
MeVLMHON, 3KOIOTNeid, NCUXO/IOTUEA, CNOPTOM U BOEHHbLIM [e/10M.

Mporpamma no y4yebHomy npeamety "bBuonorvsa™ AaéT npeAcTaBfeHUe o
Luenn n 3agadax M3ydeHus y4yebHOro npeamerta «buonorms» Ha yrny6néHHOM
YPOBHE, ornpefenseT obs3arensHoe (MHBapMaHTHOE) NpeaMeTHOe COAepXKaHue, ero
CTPYKTYpUpOBaHMe NO pasfjenam W TemaMm, pacrpefefieHne Mo  Kaccam,
PEKOMEHAYEeT MOCnefoBaTe/IbHOCTb M3Y4YeHMsi y4ebHOro martepuana C Y4YETOoM
MEXNPeAMETHbIX W BHYTPUNPEAMETHbIX CBS3€i, NOrMKM y4eBHOro npouecca,
BO3pPacTHbIX O0COGEHHOCTel obydvarowmxcs. B nporpamme rno  6uonoruu
peasn3oBaH NPUHLMUN MPEEMCTBEHHOCTM C M3y4YeHWeM OMONOTMU Ha YPOBHE
OCHOBHOrO  06wero o6pa3oBaHus, 6Gnarofaps 4Yemy MpocmaTpuBaeTcs
Hanpae/EHHOCTb Ha  Mocfefytollee  pasBuTMe  OUONOTMYECKUX  3HaHWA,
OPMEHTMPOBAHHbLIX Ha (OPMUPOBaHME ECTECTBEHHO-HAy4YHOro MUPOBO33PEHNUS,
9KONIOrMYECKOro MbIW/IeHNs, NpeACcTaB/eHWin O 3[40p0OBOM 06pase >KU3HW, Ha
BOCNUTaHME O6EPEXHOro OTHOLLEHWS K OKpYXKarlollein npupoaHoin cpepe. B
nporpamMme Mo GMOMOTMN TakXKe MoKasaHbl BO3MOXHOCTM Y4eGHOro npegmeTa
«buonorna» B peanmsauun  TpebosaHuit PrOC COO K nnaHUpyembiM
NMYHOCTHbIM, MeTanpegMeTHbIM WM MpPeAMETHbIM pe3y/ibTatam 00yyeHUs U B
(hopMMPOBaHMM  OCHOBHbIX BWAOB  Y4eOHO-MO3HaBaTE/IbHON  AeATeNIbHOCTU
0byyaloLmMxXca MO OCBOEHWMIO COAepPXXaHUs OMOMOrMYecKoro obpasoBaHUA Ha
YPOBHE CpefiHero o6bLero obpasosaHus.

YuebHbIin npeameT «bronorus» Ha ypoBHe CpefHero obuero o6pasoBaHus
3aBepluiaeT 6uonornyeckoe o06pasoBaHMe B LIKOME WM OPUEHTMPOBAH Ha



paclunpeHve 1 yrinybneHve 3HaHWin 00y4aroLLMXCA O XXMBOW MpUpofe, OCHOBAaX
MOMEKYNAPHOA W KNETOYHON OGMOoNorMn, sMopuosiorMm u 6uonorum pasBuTus,
reHeTUKW, CeNekunmn, 6MOTEXHOIOMNN, IBOIFOLMOHHOTO YYEHNSA U 3KONIOTUN.

N3yyeHne yyebHoro npegmeTta «buonorms» Ha yrny6/eHHOM YpOBHe
OPUEHTMPOBAHO Ha MOArOTOBKY O00y4YaloWMXCA K MOCNefYLWEMY MOyYEHNIO
buonornyeckoro  obpasoBaHMsi B BYy3aX W OpraHusauusax — CpeaHero
MpoeccnoHaIbHOro obpasosaHns. OCHOBY ero Cofep>kaHns COCTaB/sAeT cucTema
OVONIOTUYECKMX  3HAHWWA,  MOMYYEHHbIX NPU  M3YyYeHUn  O0byyvaroLMMUCA
COOTBETCTBYIOLMX CUCTEMATUYECKUX pa3fesioB GMOMOrMmM Ha YpoBHe OCHOBHOIO
obulero obpasosaHus, B 10-11 knaccax 3TW 3HaHUS MOMyYatOT pasBuUTHe. Tak,
pacluvpeHbl 1 yraybneHbl OGMOMOTMYECKME 3HAHWUSA O PaCTeHUAX, >KMBOTHBIX,
rpnbax, 6akTepuax, OpraHuM3Me 4YesioBeKa, OOLUMX 3aKOHOMEPHOCTAX >XWU3HW,
A0MO/THUTENbHO BKKOYEHbI 6UONOrMYecKne CBefeHns NPUKagHoro 1 nomcKoBoro
XapaKTepa, KOTOpble MOXXHO MCMO/b30BaTb KakK OPUEHTMPbLI ANS MOC/eAyHOLLEero
Bbl6opa npodeccun. Bo3moOXKHa TakkKe WHTerpauusi 6MonornyecKmx 3HaHUn c
COOTBETCTBYIOLWMMN 3HAHUAMMU, MONYYEHHbIMWU 00y4YaloWUMNCA MPU N3YUYEeHUM
(hM3NKN, XUMWUK, Teorpadmm 1 maTemMaTuKu.

CTpyKTypa nporpaMmmbl o Yy4de6bHOMy npeameTy "Buonorns” otpaxaer
CUCTEMHO-YPOBHEBBIA W 3BOMOLMOHHBIA  MOAXOAbl K WU3Y4YeHWo  6uonoruu.
CornacHo UM, U3y4aroTca CBOMCTBA M 3aKOHOMEPHOCTU, XapaKTepHbIe A4/ XUBbIX
CUCTEM Pa3HOro YPOBHSA OpraHunsauumn, 3BOHOLUN OPraHNYeckoro mMvpa Ha 3emse,
COXpaHeHuss 6MOoMorMyecKkoro pasHoobpasusa nnaHeTtol. Tak, B 10 Kknacce
N3y4yatoTCA OCHOBbI MOJIEKYNIAPHON WM KIETOYHOM 6uonorun, amopuonornm u
6uonorMn pPasBuUTUA, FTEHETUKN U Cenekuum, GUOTEXHONOTMU N CUHTETUYECKON
oronornn, akTyam3npyroTCca 3HaHWA 00y4vatoLMXCA N0 60TaHMKe, 300/10TUK,
aHaTOMuK, u3nonormm 4enoseka. B 11 knacce M3yyarOTCs 3BOOLMOHHOE
y4YeHMe, OCHOBbI 3KOMIOTUW 1 YYeHUe 0 Brocdepe.

Y4yebHbIh  npeaMeT  «buonorms»  nNpu3BaH  06ecnevynTb  OCBOEHME
06yyaroLmMMmMcs 61MoNOrMYECKUX TEOPUIA N 3aKOHOB, UAEW, MPUHLUMMOB 1 NpaBun,
NeXallyx B OCHOBE COBPEMEHHOM eCTECTBEHHO-HAY4YHON KapTUHbI M1Pa, 3HaHWI 0
CTPOEHMKN, MHOroobpasMm U OCOOEHHOCTAX KIETKW, OpraHv3ma, Monynsauuu,
61OLIEHO03a, 3KOCUCTEMbI, O BbIAAIOLLMXCA HAYUYHbIX OOCTUXKEHUAX, COBPEMEHHbIX
nccnefoBaHnAX B 6MONOrnn, NPUKNaaHbIX acrnekTax 6uonorMyecknx 3HaHun. Ans
pasBUTUS W MOAAEPXaHUA WHTepeca 00y4yaroLMXCA K OMOorMn Hapsgy co
3HaUNTE/IbHbIM 00BLEMOM TEOPETUYECKOr0 MaTepuana B COAepXXaHUW MporpamMmmb
Nno 6monorMm NPeaycMoTPeHO 3HAKOMCTBO C MCTOPWEN CTaHOB/EHUS U Pa3BUTUA
TOW WM WHON 06nacT 6MoNOrnM, BKNALOM OTEYECTBEHHbLIX W 3apyOeXHbIX
YUYEHbIX B PeLLeHne BaXKHEALNX BUOTOTMYECKMX U IKOSTOTUYECKMX MPO6G/IEM.



Llenb n3yyeHns yyebHoro npeameta «bmonorus» Ha yrny6néHHOM ypoBHe —
OBNafleHVe  06y4YaloLMMUCA  3HAHUAMKM O  CTPYKTYPHO-(YHKLMOHA/IbHOM
OpraHM3auMm >KMBbIX CUCTEM pa3HOro paHra W MNpuobpeTeHne  YMeHWi
MCMO0/b30BaTh 3TV 3HAHMS B (DOPMMPOBAHUN MHTEpPeca K OnpeaeniéHHon obnactu
MPOMECCUOHAIbLHON [eATeNIbHOCTM, CBSA3aHHOW C OWoMorvMein, wam K BblGOpy
y4ebHOro 3aBefieHns Ana NPoAo/IKeHNs 61MOI0rMyYecKoro o6pasoBaHms.

[ocTvkeHne uUenn  un3ydeHus ydebHoro npegmeta «buonorus»  Ha
yrny61éHHOM YPOBHE 06ecrneynBaeTCs peLleHneM CreyoLmx 3aau:

OCBOEHME 00YYatoLLMMNCA CUCTEMbI BMOMOMMYECKUX 3HAHMIA: 06 OCHOBHbIX
OMO/TIOTNYECKMX TEOPUSAX, KOHLEMNUMAX, TMnoTesax, 3aKoHaxX, 3aKOHOMEPHOCTAX U
paBunax, COCTaBNALLMX COBPEMEHHYIO eCTECTBEHHO-HAYYHYHO KapTUHY MUPa; O
CTPOEHWUN, MHOroo6pasnm K OCOOEHHOCTAX OMONOTMYECKMX cucTem (KIeTka,
opraHusMm, nonynaums, Bug, buoreoLeHos, rocgepa); 0 BbIAAKOLLMXCA OTKPbITUAX
N COBPEMEHHbIX MUCCe0BaHNAX B GUOIOTUN;

O3HaKOM/ieHe 00yYaloLWmMXCs C MeToAaMu MO3HaHMS XXMBOW NPUPOAbI:
NCCneaoBaTeNbCKUMM  MeTofaMn  OMONOrMYeCKUX  HayK — (MOMEKYNISIPHOA U
KNeTOYHOM 6uonorun, 3mbpuonorMm u 6UONorMnM pPasBUTUS, TEHETUKM W
cenekuynn, OMOTEXHOMOTMM W CUHTETUYECKON OuOoNIorMKn, NaneoHTONornu,
3KO/IOruKn);  MEeToAamMy  CaMOCTOSATE/IbHOrO  MPOBeAEHNS  BUOIOTUYECKMX
nuccnefoBaHui B nabopatopum M B npupode (HabnwoaeHwe, U3MepeHue,
3KCMEPUMEHT, MOZENMPOBaHNE);

oBfafieHne  00y4aroLMMUCH  YMEHUAMMW:  CaMOCTOATE/IbHO  HaxXOAWTb,
aHaM3MpoBaTb U MCMOMb30BaTb OMONOIMYECKY WH(OPMaLMIO; MOMb30BaThLCH
6M0/IOTMYECKO TEPMUHONOTMEN U CUMBOJIMKON; YCTaHaB/MBaTb CBSA3b MeXay
pasBuTMeM OMONOrMM U COLMASIbHO-9KOHOMUYECKUMIW U 3KOIOrMYECKUMU
npo6nemMaMn 4YenoBevecTBa; OLEHMBATL MOCNEACTBUS CBOEW [eATeNbHOCTU MO
OTHOLUEHMNIO K OKpY)KaroLle npupogHOM cpefe, COOCTBEHHOMY 3[0POBbIO U
30POBbI0  OKpYXXaloWwmx  fogeil; 060CHOBbIBATL M cobntogatb  Mepbl
NPOMNAKTUKN MHPEKLMNOHHbIX 3ab60neBaHWIA, NpaBuia noBeieHNs B Npupoae v
obecneyeHnss 6e30NacHOCTN COBCTBEHHOW YXMU3HEAEATENbHOCTU B YPe3BblYaHbIX
CUTYauusaxX MpUPOAHOr0O M TEXHOTeHHOr0  XapakTepa, XapaKTepu3oBaTb
COBpPeMeHHble Hay4Hble OTKPbLITUA B 061acTV G1onoruu;

pasBUTME Yy 00YYatOLNXCA UHTENNEKTYa/IbHbIX U TBOPYECKUX CMOCOBHOCTEN
B Mpouecce 3HAKOMCTBA C BbIJAKOLWMMUCA OTKPbITUAMW U COBPEMEHHbIMY
nccnegoBaHNAMM B GMONOTUK, pellaeMbiMK eto  npobieMamu, MeTOAO0TNeN
OMONOrnYecKoro nccnefoBaHuns, npoBefeHNs 3KCNePUMEHTa/IbHbIX
nccnefoBaHni, peLleHns 6UoNornMyecknX 3afay, MoaennmpoBaHns G1oIorMYecKmX
06bEKTOB U MPOLECCOB;



BOCNMTaHME Y 00yYaroLLMXCA LEHHOCTHOrO OTHOLLEHWS K YKMBOW NPUpoje B
LIe/IOM U K OTAeNbHbIM eé 06beKTaM 1 ABEHUAM; POPMMPOBaHME 3KONOMMYECKOi,
reHeTUYeckoW rpaMOTHOCTW, OOLein Ky/nbTypbl MOBEAEHUS B NPUPOLE;
NHTErpaumnm eCTeCTBEHHO-HayYHbIX 3HAHWIA;

NpuobpeTeHre  0Oy4YalOLMMMUCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
MPYPOAONONL30BaHNM  (CO6MOAEHME NpaBu MOBELEHUA B NPUPOAE, OXpaHbl
BWOB, 3KOCUCTEM, BroCepbl), COXpaHeHUN COBCTBEHHOrO 340P0BbA W 3[40POBbA
OKpyXaroLlmx nofer  (cobnofeHns Mep  npounakTukn  3aboneBaHun,
obecrneyeHe 6e30MacCHOCTU >XU3HeLEATENbHOCTU B 4YPe3BblYaHbIX CUTyauusax
MPUPOLHOTO W  TEXHOTEHHOro  XapakTepa) Ha OCHOBE  MCMO/Ib30BaHUA
GMO/TIOMMYECKMX 3HAHWIA 1 YMEHWIA B NOBCEAHEBHOW XKN3HN;

co3faHMe  YCNOBWMM AN OCO3HAHHOrO  Bblbopa  O6yuvatoLLMMMUCA
NHANBUAYa/TbHOM obpasoBaresibHOW TpaekTopun, Cnoco6CTBYyHOLLEN
nocneayroleMy npogecCoHaibHOMY CaMOOMNpPeae/ieHnto, B COOTBETCTBMU C
WHAMBUAYASIbHBIMU MHTEepecaMmn U NOTPEBHOCTAMU pernoHa.

Ob6Lee Yncno YacoB, OTBEAEHHbIX HA U3y4YeHne G1oNornum Ha yrny61eHHOM
YPOBHe cpeaHero obuiero obpasosaHus, coctasnseT 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 4aca B Heflento).

OT1bop opraHM3auMoHHbIX (HOpM, METOLOB U CPeACTB 00y4YeHUs 6mosoruu
OCYLLIECTB/IAETCA C YYETOM CMEUUPUKA ero COAepXKaHWs W Hanpas/eHHOCTU Ha
NPoAo/KeHMe  OMONOrMYecKoro 06pa3oBaHUs B OpraHM3auusax — CpeaHero
NPodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

Ob6#3aTe/bHbIM YC/I0BMEM MPU 06yYeHUM B1ONOrMK Ha Yrny61EHHOM YpOBHe
ABNSETCA MpPOBeAeHMe NabopaTopHbIX U MPaKTUYeCKMX paboT. Takxe ydyacTue
06yyaloLMXCca B BbINOHEHUN MPOEKTHLIX U y4ebHO-1CCNeaoBaTeNsCKMX pabor,
TemMaTuka KOTOPbIX  OMNPeAensieTcss Y4MTesieM Ha OCHOBE  MMeLmMXCs
MaTepuanbHO-TEXHNYECKNX PECYPCOB Y MECTHbIX NMPUPOAHBIX YCNOBUIA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Cofiep>XaHune nporpaMMbl, BblAeNeHHOe kypcusom, He BXOLUT B MPOBEPKY
rocyfapcTBeHHou ntorosow attectauum (FMA).

Tema 1. BuoJsiornst Kak HayKa

CoBpeMeHHasa 6nonorna — KoMriaeKcHas Hayka. KpaTtkas Uctopus passuTtus
6vonorun.  BUonNOrnMyeckue  Haykm M M3yyaeMble VMU MPO6GSIEMBI.
PyHOaMeHTaNbHblE, TMPUKNaLHbIE W MOUCKOBblEe HayuyHble WCCNefoBaHUA B
Guonorun.

3HayeHve 6uonorn B (hopMUpPOBaHNM COBPEMEHHOMW €CTECTBEHHO-HAY4YHOM
KapTuUHbl Mupa. Mpodeccum, cBsizaHHble C Guonorveir. 3HayveHne 6uonornn B
MPaKTUYECKOW [eATe/IbHOCTU  YesloBEKa: MefuuUMHe, CeflbCKOM  XO3SMCTBe,
MPOMbILL/IEHHOCTI, OXPaHe NPUPOAbI.

JleMoHCTpanumn

MopTtpeTbl: ApuctoTenb, TeotpacT, K. JlIuHHenn, XK. b. Jlamapk, Y. [apsuH,
Y. lapseit, I'. MeHgens, B. V. BepHaackuia, W. T1. Maenos, . . MeuHunkos, H.
L. BaBunos, H. B. TumodeeB-PecoBckuid, K. YoTcoH, ®. Kpuk, 4. K. benses.

Tabnuubl 1 cxembl: «CBA3b GMoMOrMK C ApYruMy Haykamm», «Cuctema
OMO/TIOTNYECKMX HAYK.

Tema 2. 7KuBble cucTeMbl U X U3YyYCHUE

XXvBble CUCTEMbl KaK MNpeameT u3ydeHuss 6uonormn. CBOMCTBa >KMBbIX
CUCTEM: EAMHCTBO XMMMWYECKOro COCTaBa, AMCKPETHOCTb W LeIOCTHOCTD,
C/IOXKHOCTb U YNOPSAOYEHHOCTb CTPYKTYPbI, OTKPbITOCTb, CamMoOpraHu3aums,
CamMOBOCIPOM3BEEeHNE, Pa3APaKNUMOCTb, M3MEHUNBOCTbL, POCT U PasBUTHE.

YPOBHM OpraHmM3aumn >KMBbIX CUCTEM: MOMEKYNSPHbIA,  KNETOUHBINA,
TKaHeBbIN, OpraHWU3MeHHbIN, nonynALMOHHO-BMAOBOW, 39KOCUCTEMHbIIA
(6buoreoueHoOTUYECKINI), GUOCHepHbIA. Tpouecchbl, MPOUCXOAALLME B XKUBbIX
cuctemax. OCHOBHblE MPU3HAKM >KMBOrO. XXM3Hb Kak (popma CylLeCcTBOBaHUSA
martepun. Hayku, nsyyatoLme XKmBble CUCTEMbI Ha Pa3HbIX YPOBHSX OpraHu3aumm.

N3ydeHne XuBbIX cucteM. Metodbl 6ronornyeckor Hayku. HabnwogeHue,
N3MepeHmne, IKCNEPUMEHT, cUcTeMaTm3auUms, meTaaHans. MoHATNE O 3aBUCUMOI U
He3aBMCMMOW nepemeHHON. [MnaHMpoBaHWe 3KcnepumeHTa. [locTaHOBKa MW
nposepka runotes. Hynesas rmunotesa. MoHATUE BbIGOPKM U €€ AOCTOBEPHOCT.
Pa3bpoc B 6MOMOrMYecKNX AaHHbIX. OueHKa [OCTOBEPHOCTU MOMYYEHHbIX
pe3ynbTatoB. [pPUUYMHBI  UCKAXEHUS pPe3ynbTaToB  3KCnepumeHTa. [loHATMe
CTaTUCTUYECKOrO TecTa.

JlemoHcTpanuu



Tabnuubl 1 cxembl: «OCHOBHblE MPU3HAKM XU3HWU», «buronornyeckme
cucTeMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU OpraHu3aumm >KUBOMW
npupodbl», «CTPOEHME >XMBOTHOM KNETKU», «TKaHW >XUBOTHbIX», «CUCTEMbI
OpraHoB YefI0BEYECKOro opraHumsma», «buoreoueHos», «buoctepa», «MeToapl
N3YYeHUs XXNBOIN NPUPOLAbI».

Ob6opyaosaHue:  nabopatopHoe  obopydoBaHMe AN MPOBefeHUs
HabMOAEHNIA, N3MEPEHNIA, S3KCNEPUMEHTOB.

IIpakTHyeckas pa6ora «/ICNONb30BaHNE pPas3/IMyHbIX METOA4O0B  Mpw
N3YYEHWUWN YKMBbIX CUCTEM>.

Tema 3. buoJsiorusi KJieTKn

Knetka - CTPYKTYpPHO-(pYHKUMOHa/bHAas efauHuMLA XXuMBOro. Kctopus
OTKPbITUA KNeTKN. PaboTbl P. Nyka, A. JleBeHryka. KnetouHas Teopus (T. LLIBaHH,
M. LneingeH, P. BupxoB). OCHOBHble MOMOXEHUA COBPEMEHHON KNETOYHOWA
Teopuu.

MeTofAbl  MOMEKYNSAPHOA M KNETOYHOWM  6MOMOrMK:  MMUKPOCKOMKUS,
Xpomartorpams, 3neKTpoopes, METO[ MeyeHbIX aToMmoB, AuddepeHLmanbHOe
LEeHTPUMYrMpoBaHue, Ky/lbTUBMPOBAHUE KNETOK. M3yuenue @uxkcupo8anivix
Kiemok. ONEKTPOHHaA MUKPOCKONUA. Kowugoxanvuas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

MopTpeTbl: P. T'yK, A. NleseHryk, T. LLIBaHH, M. LLneiaeH, P. Bupxos, K. M.
bap.

Tabnuubl N cxembl: «CBETOBOW MUKPOCKOM», «ONIEKTPOHHbLIA MUKPOCKOM>,
«/cTopnsa pa3BUTUA METOL0B MUKPOCKOMNN.

O6opyaoBaHMe: CBETOBOM MMWKPOCKOM, MUKpOMNpenapatbl PacTUTESbHbIX,
YXMBOTHbIX 1 6aKTepUasibHbIX K/IETOK.

IpakTuueckas padora «/3yyeHMe MeTOLOB K/IETOYHOW 6Gmonorum
(xpomatorpadus, anektpodopes, AnddepeHUnansHoe — LEHTPUQYrMpoBaHue,
MLP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMMYECKMIA cocTaB KNeTKU. Makpo-, MUKPO- M Y/bTPaMUKPO3/IEMEHTI.
Boja v eé ponb Kak pacTBOpUTeNs, peareHTa, yyacTue B CTPYKTYpUpOBaHWUU
KNeTKn, Tennoperynaunn. MuHepasibHble BeELLEeCTBa KNeTKM, MX Gmonornyeckas
pO/b. POSIb KATUOHOB M @aHNOHOB B K/ETKe.

OpraHuyeckne BellecTBa KNeTkW. buonormnyeckue nonumepbl. Benku.
AMUWHOKMCNOTHbINA cocTaB 6enkoB. CTPYKTYpbl 6e/IKOBOM MOsEKY bl. [epBuYHas
CTPyKTypa 6enka, nentugHad cBsA3b. BTopuuHasd, TpeTuyHasd, YeTBepTMYHas
CTPYKTYpbl.  OeHatypaums. CoiictBa 06enkoB. Knaccugukaums  6enkos.
Bronornyeckue QyHKUUN 6eKOB. [lpuonut.



Yrnesogpbl. MoHocaxapuabl, aucaxapubl, onnurocaxapuibl U nonucaxapuabi.
OO6WmMin  nnaH CTPOEHUS U (PU3MKO-XMMUYECKMe CBOWCTBA  Yr/1€BOLOB.
Bronorunyeckue QyHKLUUN YrneBoioB.

Nnnngpl. TvapodunnbHO-rngpodobHble cBoCTBA. Knaccumkaums nnvaos.
Tpurnvuepunabl, oconmnuael, BOCKW, CcTepouibl. buonornyeckne MYyHKLMM
nmnuaos. O6LMe CBOMCTBA 6LMONOrMYECKUX MeMOPaH — TEKYYeCTb, CMOCOBHOCTL K
caMo3aMblKaHuo, NonynpoHULAEMOCTb.

HyknenHosble kucnotbl. AHK n PHK. CTpoeHWe HYKIeMHOBLIX KWC/OT.
Hykneotugpl. MNpuHuMn komnaemeHTapHocTu. [Mpasuno Yapraga. CTpykTypa
OHK — gBoiiHasa cnunpanb. MecToHaxoXaeHve n 6uonorudeckme gyHkumm OHK.
Bugbl PHK. ®yHKkumn PHK B KneTke.

CtpoeHne monekynol AT®. Makpoaprmuyeckne cBsasn B Monekyne ATO.
Buonornyeckune yHkumm AT®. BoccTaHOBMEHHbIE MEPEHOCUUKMU, UX PYHKUNN B
Knetke. [Jpyeue wyxneosuompugochamer (HT®D). CekBeHupoBaHve [JHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorms: ouoxmmmyeckne n brnodusmyeckme mnccnenoBaHus
cocTaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl GUMOMONEKYN. Mooeruposanue
CMpYKmypsl U QYHKYUi OUOMONIEKYT U UX KoMHniekcos. Komnvromephviil Ou3aun u
opeaﬁuqecmtﬁ CUHmes 6u0M0]Z€Ky]Z u ux Hean/IPOOHblx AHAJ10206.

JlemoHcTpanuu

MopTpeTsl: J1. MNMonuHr, K. YoTcoH, ®. Kpuk, M. ¥YunkuHc, P. ®paHKIuH,
®. CaHrep, C. Npy3unHep.

Anarpammbl:  «PacnpefeneHne  XUMUYECKUX 3NIEMEHTOB B HEXWBOM
npupoge», «PacnpegeneHne XMMMYeCKNX 3/IEMEHTOB B XXMBOW MPUPOAE».

Tabnuubl N cxembl: «[leprognyeckas Tabnmua XMMUYECKUX 3/1eMEHTOB,
«CTpoeHne Monekysnbl BoAbl», «BellecTBa B cocTaBe OpraHuU3moB», «CTpoeHue
MOJieKy bl 6enka», «CTPYKTypbl 6€/1KOBO MONEKYNbl», «CTPOEHWE MOMEKY/T
yrnesoaoB», «CTpoOeHWe MOMEeKyn NunugoB», «HYKNeMHOBbIE  KUCNOThI»,
«CTpoeHne Mmonekynbl AT®».

O6opyaoBaHMe: XMMNYeCKas rnocyaa n 06opyaoBaHue.

JlaGopaTopHas padora «O6Hapy>keHMe 6eNKOB C MOMOLLbK KayeCTBEHHbIX
peakLunin.

JlaGopaTopnasi  paGora  «lIccnefoBaHMe  HYK/EMHOBLIX  KUC/OT,
BbII€/IEHHbIX U3 KNEeTOK pas3/InyHbIX OPraHnu3mMoB».

Tema S. CTpoeHue u pyHKIMH KICTKH

Tunbl KNEeTOK: 3yKapuotuyeckas W npokapuotmyeckasa. CTPyKTYpHO-
(hYHKUMOHaNbHbIE 06pPa30BaHNA K/ETKN.



CTpoeHue NpoKapuoTUYECKOW KneTKn. KnetouHas cTeHKa 6akTepuii n apxei.
OCO6EeHHOCTM CTPOEHUS TeTepPOTPO(HOM M aBTOTPOGHOM MNPOKAPUOTUYECKMX
K/IeToK. MecTo 1 po/ib MPOKapuoT B GMOLIEHO3aX.

CTpoeHue 7 (hYHKUMOHNpOBaHWe 3yKapnoTUYECKOW K/ETKMN,
MnasmaTnyeckass MembpaHa (nnasmanemma). CTpykTypa nnasmaTuyecKon
MeM6paHbl. TPaHCMOPT BELLECTB Yepe3 NniasMaTUyecKyto MembpaHy: MacCUBHbIiA
(andpysnsa, obneryéHHas AnOOysns), akTUBHbIA (NEPBUYHBLIA UM BTOPUYHBINA
aKTUBHbIN  TpaHcropT). [lonynpoHuuaeMocTb MembpaHbl. PaboTta HaTpuid-
KaJIMeBOro Hacoca. OHAOUMTO3: MUHOLMTO3, (harountos. IK3oumnTo3. KnetoyHas
cTeHKa. CTpyKTypa 1 (OYHKLUMW KNEeTOYHOI CTEHKN pacTeHuI, rpnbos.

LinTonnasma. LinTosons. Liutockenet. [AsmxeHne untonnasmel. OpraHonibl
KneTkn. OfHOMemOpaHHble OpraHouabl KNeTKW: 3HAonIasMaTnyeckas CceTb
(3MC), annapaT ofbApKK, NN30COMbI, UX CTPOEHME U (PYHKUMKW. B3ammocBA3b
0HOMeMOpPaHHbIX OpraHoMAoOB KeTku. CTpoeHWe rpaHy/nspHOro peTuKynyma.
Mexanusm nanpasnenus 6enxos ¢ II1C. CUHTE3 PacTBOPUMbIX 6enkoB. CuHTe3
KNETOYHbIX  MeMbpaH. [nagkuii  (arpaHynsipHbIil)  3HAONA3MATUYECKMIA
peTukynym. CekpeTopHas (hyHKUmMs annapata [onbmkun. Moougurayus 6enxkos 6
annapame [onvooxcu. Copmuposxa 6enxosé 6 annapame Ionvoxcu. TPaHCNOPT
BELLLEeCTB B K/leTKe. Bakyonim pacTuTenbHbIX KNeToK. KneTouHblid cok. Typrop.

[MoNyaBTOHOMHbIE ~ OpraHoMfbl  K/MNETKW:  MUTOXOHAPWM,  MnacTufpl.
Ipoucxoacoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). CTpoeHVe U (PYHKUMW MUTOXOHAPWUA M nnactug. epBuYHble,
BTOPUYHbIE W C/IOXHble  MAacTuabl  (DOTOCUHTE3NPYIOWMX  3YKapumoT.
XnoponnacTbl, XpOMONIACTbI, IEMKOMNACTbI BbICLLUMX PaCTEHWIA.

HemembpaHHble opraHougbl KneTtku CTpoeHne 1 PYHKUMM HeMeMOpaHHbIX
opraHouaoB KNeTKW. Prnbocombl. Ilpomeorcymounsvie Qunamenmol.
MukpounameHTbl. Axmunosvie muxkpogpunamenmol. MblLEYHbIE  KNETKMW.
Axmunosvle Komnonenmol Hemviueunvix Kiemox. MUKPOTPYO6OUKM. KNeToYHbIN
UeHTp. CTpoeHWe W [BMXKEHWE >KTYTUKOB W pPecHuMYeK. MUKpPOTPyOOUKM
unTonnasmbl. LIeHTpuonb. benxu, accoyuuposanHvlie ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O60n04YKa a4pa, XpPoOMaTKH, Kapuornnasma, SapbILWKN, X CTPOEHME U
(yHKUMW. HAaepHbld  6eKOBbIA  MaTpUKC. [pocTpaHCTBEHHOE pPacmnooXeHue
XPOMOCOM B WHTepdasHOM siape. Oyxpomamun u 2emepoxpomamur. Benku
XpOMaTUHA — TUCTOHbIl. /[unamuka sdepHol o06on0uku 6 mumose. AHoephbiii
mpancnopm.

KneTouHble BKNOUeHMSA. CpaBHUTE/bHAA XapaKTepPUCTUKA KNETOK 3yKapuoT
(pacTUTENbHOW, YXMBOTHOM, IPUOHON).

JlemoHcTpanuu



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

Tabnmubl 1 cxembl: «CTpoeHME 3yKapuMOTUYECKOW KNeTKu», «CTpoeHue
XMBOTHOW  KNeTKuW», «CTpPOeHMe  pacTUTeNbHOW  KNeTkm»,  «CTpoeHune
MUTOXOHAPUU», «A0p0», «CTPOEHUe NPOKAPUOTUYECKOW KITETKN».

O6opyoBaHMe: CBETOBOW MMUKPOCKOM, MMUKporpenaparbl PacTUTENbHbIX,
YXMBOTHbIX K/IETOK, MUKPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTopnasi paGora «l/I3yyeHMEe CTPOEHUA KNEeTOK  PasIMYHbIX
OpraHu13moB.

IlpakTHyeckas padora «/13yyeHrie CBOMCTB KNETOYHON MeMOpPaHbI».

Jlaboparopunas padora «lIccnefosaHne nnasmonvsa U fennasmonusa B
PaCTUTENbHBIX KNeTKax».

IIpakTnueckass padora  «l/I3ydyeHne  [ABMXKEHMA  UUTOMNasMbl B
PacTUTENbHBIX KNeTKax».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AccUmMnnauma n UCCUMUNALKA — iBe CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLLEeCTB: aBTOTPO(HbIA W reTepoOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. OHepreTMyeckoe obecreyeHMe KNeTKU: npesBpalleHne ATD B
06MeHHbIX npoueccax. ®PepMeHTaTMBHbIA XapakTep peakuuidi  KIEeTOYHOro
meTabonunama. PepmeHTbl, UX CTPOEHWE, CBOWCTBA W MeXaHW3M [JeiCTBUS.
KotepmeHTbl. OTAnYmsa hepmMeHTOB OT HEOPraHUYeCKMX KaTasim3aTtopoB. benku-
aKTMBaTopbl N BGENKU-UHITMOUTOPbLI. 3aBUCMMOCTb CKOPOCTM (DEPMEHTATUBHBIX
peakuuin 0T pas/inyHbIX (DaKTOPOB.

MMepBUYHbIA CUHTE3 OpPraHMYeckMX BeLeCTB B K/eTke. POTOCUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUeMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. PONb X10pONIacToB B npotiecce
(hoTocnHTe3a. CBeToBas 1 TeMHOBasA Pasbl. @omoovixanue, Cs., Co- u CAM-munsi
Gpomocunmesa. TIPOAYKTUBHOCTb (POTOCUHTE3A. BnnsHWE pasnnyHbIX (hakTOpoB
Ha CKOPOCTb (hOTOCMHTE3a. 3HauYeHre POTOCUHTESA.

XeMOCUHTe3. Pa3Hoo6pasne OpraHM3MOoB-XeMOCUHTETUKOB:
HUTPUUUMpyoLme 6GaKTepuun, >Kenes3obakTepun, cepobakTepuun, BOAOPOAHbIE
bakTepun. 3Ha4YeHNE XEMOCUHTE3A.

AHa3po6Hble OpraHn3mbl. Buabl 6poxkeHus. TpoayKTbl OPOXKEHUA U KX
NCMOMb30BaHNe 4YeNOBEKOM. AHaspO6Hble MUKPOOPraHM3Mbl Kak OObeKTbI
BMOTEXHONOrMM 1 BO36YANTENN BONE3HEN.

A3p0o6HbIe OpraHu3mbl. STansl 3HepreTN4YecKoro 0bMmeHa.
MoAroToBMTeNbHBIN 3Tan. [ MMKONN3 — 6eCKMCNOPOAHOE pacLLEen/IeHNe rNHOKO3bI.

Bronornyeckoe OKUCNeHWE, UK KNETOYHOE [biXaHne. POnb MUTOXOHAPWUIA B
rnpoueccax 6uosIorMyeckoro okucneHus. Linknnueckne peakuymn. OKMCANTENbHOE
(hochopunupoBaHne. Ouepeus membpannozo cpaduenma npomonos. Cunmes



AT®: paboma npomonnou AT®-cunmaszer. [pevMyLLECTBA a3POOHOr0 MNyTw
0bMeHa BeLLEeCTB nepes aHaspobHbIM. OPGEeKTUBHOCTb IHEPreTUYeCcKoro obmeHa.

JdeMoHCcTpaMuA

MopTtpeTbl: k. Mpuctin, K. A. Tumunpsazes, C. H. BuHorpagckuii, B. A.
SHrensrapar, M. Mutyenn, I'. A. 3aBap3uH.

Tabnuubl N cxembl: «POTOCUHTES», «IHEPreTUYECKUIA 0OMEH», «BUOCUHTE3
benka», «CTpoeHue hepMeHTa», « XeMOCUHTES».

O6opyfoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHWe AN NPUrOTOB/IEHNA
MOCTOAHHbLIX U BPEMEHHbIX MUKPOMNpPenapaTos.

JlaGopaTtopnass  paGora «/I3ydeHMe  KaTa/IMTMYECKOM  aKTMBHOCTM
(hepmeHTOB (Ha npumepe amuiasbl UK Katanasbl)».

JlaGopaTopHass padora «l/I3ydyeHMe (hepPMEHTAaTMBHOIO pacLLUenIeHns
NnepoKcuaa BOAOPOAA B PACTUTE/bHBLIX N XXNBOTHBIX KNETKax».

JlaGopaTopnass pabora «CpaBHeHME MpOLLeCcCOB  (POTOCMHTE3a W
XEMOCUHTE3a».

JlaGopaTopHasi padora «CpaBHEHME NPOLLECCOB OPOXKEHMSA U AbIXaHWSA».

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun maTpuyHoOro cuHtesa. MNpuHUMN KOMMIEMEHTAPHOCTU B peakumax
MaTpPUYHOro CUHTe3a. Peasnmsaums HacneACTBEHHON MH(opMauun. eHeTUYECKINiA
KOA, ero CBOWCTBa. TpaHcKpunuusi — maTpuuHbii cuHTes PHK. TpuHumnbl
TPAHCKPUNUUK: KOMMNJIEMEHTAPHOCTb, aHTUMNapa/1NeNlbHOCTb, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

TpaHcnaumus n eé atanbl. YyacTue TpaHcnopTHbIX PHK B 6rocnHTe3e 6enka.
YcnoBus 6uocuHTe3a Oenka. KogupoBaHue amuHOKUCNOT. Ponb pubocoMm B
BrocuHTE3E Genka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHu3auna reHoma y
MPOKapunoT N 3yKapuoT. Perynauma akTUBHOCTU TFeHOB Yy MpoKapuoT. ['mnoTesa
ornepoHa (. XKakob, XX. MaH0). Monexyiapubie mexanuzmvl SKCNPeCccUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynsyuu pabomol 2enos. Perynayms 06MeHHbIX
MpoLeccoB B KneTke. KneTouHblii romeocTas.

Bupycbl — HekneTouHble hOPMbI XKU3HU U 06/IMraTHble napasutbl. CTpoeHne
MPOCTbIX U C/IOXHbIX BUPYCOB, PETPOBMPYCOB, 6aKTEPNOMAroB. JKuszHnennbill YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a60n1eBaHNA Ye0BeKa, XMBOTHbIX, pacTeHunii. CMiAL, COVID-
19, coumanbHble N MeAULMHCKME NPOGEMBI.

Buoungopmamuxa: unmeepayus u anamuz dorvuiux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynrxyuu 6eakos. Cnocodovl 0ocmasKu 1eKapcms.



JdeMoHCcTpaMu

MopTpeTbl: H. K. Konbuos, 4. V. ViBaHOBCKWIA.

Tabnuubl N cxembl: «brnocnHTE3 6efka», «eHeTUYeCKnin Koa», «Bupychbl»,
«baKTepuogarmn».

IIpakTuyeckas padora «Co3faHue Mo4eNu BUpyca.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

KneTtouHblil UK, ero nepuogpl w perynaums. VIHTepasa M MUTOS.
OC06eHHOCTM NpOLLECCoB, MPOTEKalWMX B MHTepdase. MNoarotoBka KAeTkn K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKNIA),  CUHTETUYECKUA  W©
MOCTCUHTETUYECKUIA (MPEMUTOTUYECKINIA) NEPUOAbI MHTepPdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaums. MNpuHuunbl pennmkaymmn OHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATMBHbIA  CUHTE3,  aHTUNapasneNbHOCTb.
MexaHu3am pennunkaumm OHK. Xpomocombl. CTpoeHMe XpoMOCOM. TesioMepbl U
Teflomepasa. XPOMOCOMHbIA Habop KMNeTKA — KapuoTun. OunaongHold ©
raniongHbii  Habopbl  XPOMOCOM. [TOMOSIOTUYHbIE  XPOMOCOMbI.  [10sI0Bble
XPOMOCOMbI.

[eneHve Knetkn — mMuTo3. CTagum MUTO3a M TMPOUCXOAALLME B HUX
npoueccobl. Tunbl MUTO3a. KapnokmHes 1 UUTOKMHE3. Bronornyeckoe 3HayeHue
MUTO3a.

Perynauma MUTOTUYECKOTO UMKNa KNeTku. lMporpammupyemas KneToyHas
rmoéenb — anonTos.

KnetoyHoe A4p0, XPOMOCOMbI, (DYHKUMOHa/IbHAs FeHOMWUKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
Kliemkay» — ououngopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabnuubl N CXeMbl: «XKU3HEHHbIA UUKN KNETKWU», «Mutos», «CTpoeHue
Xpomocom», «Pennukaunsa JHK».

O6opyoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapartbl: «MUTO3 B KeTKax
KOpeLLlKa NyKa».

JlaGopaTtopnasi  pabora  «l/I3ydyeHMe  XpPOMOCOM Ha  rOTOBbIX
MUKpOnpenapaTax».

JlaGopaTopHas padora «HabMoLeHMe MUTO3a B K/IETKaX KOHUMKA KOpeLlKa
NnyKa (Ha rotoBbIX MUKponpenaparax)».

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

Buonornyeckoe pasHoob6pasme OpraHn3mos. OLOHOKNETOYUHbIE,
KOJIOHWa/IbHble, MHOTOK/1IETOYHbIE OPraHU3Mbl.

OCO6GEHHOCTM  CTPOEHUA M >KU3HELEeATeNIbHOCTU  OAHOK/IETOYHbIX
opraHu3moB. bakTepuu, apxen, OAHOKIETOYHble Tpubbl, OAHOKNETOYHbIE
BOZOPOC/U, ApYyrue NnpoTucTbl. KonoHWanbHbIe OpraHn3mel.



B3anmocBA3b 4vacTeld MHOFOKNETOYHOro opraHusma. TkaHW, opraHbl U
cucTembl opraHoB. OpraHusm Kak emHoe Lenoe. ['omeocTas.

TKaHM pacTeHWid. Tunbl pacTUTENbHbIX TKaHein: o0bpa3oBaTesibHas,
MOKPOBHasA, NPOBOAALLAA, OCHOBHasi, MexaHu4yeckad. OCOOEHHOCTW CTPOEeHMS,
(hYHKLMI 1 pacrofioXeHnst TKaHel B opraHax pacTeHuM.

TKaHM XXMBOTHBIX M YenoBeka. TuMbl XUBOTHBLIX TKaHei: anuTenvaibHas,
COEIMHUTENIbHASA, MbllleYHas, HepBHas. OCOGEHHOCTU CTPOeHUs, (PYHKUUA U
PacnonoXeHns TKaHel B opraHax XXUBOTHbIX U YesloBeKa.

OpraHbl. BereTtatvBHble M reHepaTUBHble OpraHbl pacTeHuil. OpraHbl ©
CUCTEMbI OPraHoB XXMBOTHbIX 1 YenioBeka. PYHKLUN OpPraHoB U CUCTEM OpPraHoB.

Onopa Tena opraHn3amoB. Kapkac pacTteHuin. CKeneTbl OAHOKIETOYHbIX W
MHOMOK/IETOYHbIX >KMUBOTHbIX. HapyXXHblii U BHYTPeHHWA ckeneT. CTpoeHue U
TUMbI COeAMHEHNSA KOCTENA.

[BwKeHne  opraHuM3moB.  [BM>KeHWe  OAHOKNETOYHbIX  OpraHM3MOB:
amEb0oMAHOE, XXIYTUKOBOE, PeCHUYHOe. [BVKeHWEe MHOTrOKNETOYHbLIX PacTEHWIA:
TPOMU3Mbl N HacTUKW. [BWXEHMEe MHOTOKNETOUHBLIX >XMBOTHbLIX W YeOBEKa:
MblLLeYHasa cuctema. Pedriekc. CkeneTHble MbiLLbl U UX paboTa.

MuTaHne opraHusmoB. [lorfnoweHne BoOAbl, YrNeKAC/Ioro rasa W
MUHepasibHbIX BELLeCTB pacTeHUAMW. NMinTaHWe >KMBOTHbLIX. BHYTPUNONOCTHOE U
BHYTPUK/IETOUHOE nuLieBapeHue. lNuTaHne MNO3BOHOYHLIX XWBOTHbIX. OTAeNbI
NULLIEBAPUTENBHOIO TpakTa. [lueBapuTenbHble >Kenesbl. [lulleBapuTensHasa
cncTeMa YesloBeKa.

[bixaHve opraHn3mMoB. [bixaHne pacTeHuin. pixaHue XXUBOTHbIX. Anhdy3uns
rasoBs yepes NOBEPXHOCTb KNeTkn. KoXKHoe AbixaHue. [JbixaTtenbHasa NnoBepXHOCTb.
YKabepHoe 1 néroyHoe fAbixaHue. [bixaHne No3BOHOYHbIX XMBOTHbLIX U YesloBeKa.
OBO/MIOLMOHHOE  YCNOXKHEHME CTPOEHUA NETKUX TMO3BOHOYHbLIX KUBOTHbIX.
[bixatencHaa cuctemMa 4enoBeka. MexaHuM3M BEHTUNALMUM NETKUX Y NTUL, U
MrieKonuTarowmx. Perynaumsa apixaHus. [bixaTeNbHble 06bEMDI.

TpaHCropT BeLeCTB Yy OpraHuM3MoB. TpPaHCMOPTHbIE CUCTEMbl PaCTEHWIA.
TpaHCNOpT BeLleCTB Y XXUBOTHbIX. KpoBeHOCHas cucTeMa W €& opraHbl.
KpoBeHoCcHad cucTema MO3BOHOYHLIX >KMBOTHLIX W 4enoseka. CepaLue,
KPOBEHOCHbIE CcOCyfbl U KpoBb. Kpyrn KpoBoobpaleHus. 3BOMOLUMOHHbIE
YCNOXXHEHNSA CTPOEHNSI KPOBEHOCHOW CMCTEMbI NMO3BOHOYHbLIX XXMBOTHbIX. PaboTa
cepaua n eé perynaums.

BblgeneHne y opraHusmoB. BblgeneHne y pacTeHuid. BblgeneHve y
XXMBOTHbIX. CoKpaTuTenbHble BakKyonun. OpraHbl BblgeneHns. ®unbTpaums,
CeKpeuma 1 o0bpaTHOe BcacbiBaHWE Kak MexaHu3Mbl paboTbl OpraHOB BblAeNieHUS.
CBA3b NOMNOCTU Tesia C KPOBEHOCHOW U BbIAENNTENBHON cucTeMamn. BolgeneHne y



MO3BOHOYHBIX XXMBOTHbIX W YenoBeka. Moukn. CTpoeHne n (PYHKLMOHMPOBaHNE
He(poHa. ObpasoBaHKe MOYM Y Ye/loBeKa.

3awuTa y opraHu3amoB. 3alimMta Yy OAHOK/IEeTOYHbIX OpraHu3moB. Cropebl
GakTepuii M UWUCTbl MPOCTEMLWMX. 3almta Yy MHOTOK/IETOUHbLIX PacTeHUMN.
KyTunkyna. CpeficTBa NacCMBHOM N XMMUYECKOW 3amnTbl. PUTOHUMAbI.

3awmnTta 'y MHOrOKNETOUYHBLIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHBIE.
3awmuta opraHuama o1 60se3Heil. IMMyHHasi cucteMa 4venoBeka. KnetouHbid u
rYMOP&/ibHbIA UMMYHUTET. BpPOXXAEHHBLIA U NPUOOPETEHHLIM  CreuUgnYecKmin
NMMYHUTET. Teopns KNOHasibHO-CeNneKTuBHoOro ummyHuteta (M. dpamx, ®. M.
BepHeT, C. ToHerasa). BocnanutesbHble 0TBETbI OPraHN3MOoB. Po/b BPOXAEHHOTO
MMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3a601€BAHNIA.

Pa3gpakmmocTb W perynauus y  opraHusmoB.  Pa3fpakmmocTb Yy
OAHOKNETOYHbIX OpraHMsMoB. TakCuCbl. Pa3gpaXumMocTb U perynauusa y
pacTeHuiA. POCTOBbIe BELLECTBA U UX 3HAYEHME.

HepBHasa cuctema u perieKTopHas perynauma y >XMBOTHbIX. HepBHas
cucTema n eé oTgesbl. IBONOLUMOHHOE YCNIOXKHEHWE CTPOEHUS HEPBHON CUCTEMbI
Y XWBOTHbIX. OTAefbl FO0BHOMO MO3ra MO3BOHOYHBIX >XMBOTHBIX. Pelnekc u
periekTopHasa gyra. besycnoBHble U YCNOBHbIE PeIEKChI.

['ymopanbHas perynauma U 3HAOKPUHHAA CUCTEMA YXUBOTHLIX U Ye/I0BEKa.
XKenesbl 3HAOKPUHHOW CUCTEMbI W WX TOPMOHbI.  [eiCTBME TFOPMOHOB.
B3anmocBA3b HEpPBHOM W 3HAOKPMHHOW cucTem. [unoTanamo-runogusapHas
cuctema.

JleMoHCTpauumn

MopTpeT: L. I. NaBnos.

Tabnuubl N cxembl: «OAHOKNETOYHbIE BOLOPOC/IN», «MHOMOK/IETOUHbIE
Bogopocnn», «bakTepum», «lpocTeiiwne», «OpraHbl LBETKOBbIX PaCTEHWUIA»,
«CUCTEMbI  OpPraHoB  MO3BOHOYHbLIX >KMBOTHbIX», «BHYTpPEHHee CTpPOeHue
HaCEKOMbIX», «TKaHW pacTeHuin», «KOpHeBble CUCTEMbI», «CTPOEHNe CTe6Ns»,
«CTpOEHMEe NNCTOBOM MNACTUHKM», «TKaHW XXMBOTHbIX», «CKeNeT 4enoBeka,
«luwesaputenbHaa cuctema», «KpoBeHOCHasd cucTtema», «[bixaTe/lbHas
cuctema»,  «HepBHaa  cuctemMa»,  «KoXa»,  «MbIlWeYyHad  cUCTeMa,
«BblaennTensHas cucTteMa», «SHAOKPUHHAA cuctema», «CTPOEHME MbILWLbI»,
«IMMyHUTET»,  «KMWEYHOMONOCTHbIe»,  «Cxema  MUTaHWA  PacTEHWUI»,
«KpOBEHOCHbIE  CUCTEMbI  MO3BOHOYHBLIX >KUBOTHBLIX», «CTpOeHWe ruapbi»,
«CTpoeHue nnaHapuun», «BHYTpeHHee CTpoeHWe [OXAEBOro 4epssa», «HepBHas
cuctema  pblb»,  «HepBHad  cucTemMa  NArywkuW»,  «HepeHad  cucTema
NpecMblKalolmxes»,  «HepBHaa  cuctema  nNTuul», «HepBHaa  cucTema
MJIEKOMUTAKOLLNX», «HepBHaa cuctema venoBeka», «Peiekcs.



O6opyaoBaHMe: CBETOBO MWMKPOCKOM, MUKponpenapaTbl O4HOK/IETOYHbIX
OpraHn3moB, MUKponpenapaTbl TKaHel, pPakoBWHbI MOJIIKOCKOB, KOMEKLMUN
HaCeKOMbIX, WIIOKOXMX, >XMBble 3K3eMNIApPbl KOMHATHbLIX pacTeHWid, repbapum
pacTeHWd pasHblX OTAEeN0B, BMXKHbIE MNpenapatbl XXMBOTHbLIX, CKeNeTbl
MO3BOHOYHbIX, KOMINEKUMA 6EeCrO3BOHOUHBIX YXMBOTHbLIX, CKENeT YesloBeka,
06opyfoBaHue 48 AeMOHCTPaLMy NOYBEHHOIO 1 BO3AYLLHOIO NMUTaHWS pacTeHWA,
pacLLenieHnst Kpaxmana u 6enKoB rnof AecTBMEM ()epMEHTOB, 060pyA0BaHME ANs
AEMOHCTPaLMM ONbITOB MO U3MEPEHWNIO XXU3HEHHOW EMKOCTU NETKUX, MexXaHU3ma
AbIXaTeNbHbIX ABVXKEHWNIA, MOAENN TOMIOBHOMO MO3ra pas/IMYHbIX XXMBOTHbIX.

JlaGopaTopHas padora «/13y4yeHune TKaHel pacTeHUI».

JlaGopaTopuas padora «/13y4yeHne TKaHEeN XXMBOTHbIX».

JlaGopaTopHnasi padora «l/13y4yeHne OpraHoB LBETKOBOI0 PacTeHNs».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbl pasMHOXeHMSI OpraHn3MoB: 6ecriofioe (BK/OYast BereTaTMBHOE) W
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWe,  CropPYALMS,
(hparmeHTaums, KIOHMPOBaHME.

MonoBoe pasmMHOXeHWe. [MonoBble KNETKU, UM rametbl. Meios. Ctaguu
melio3a. [oBefeHne XpomMocoM B Melio3e. KpoccmHrosep. bruonornyeckmii CMbicr
Melni0o3a W MonoBoro npouecca. Meio3 n ero Mecto B >KMU3HEHHOM LMKIe
OpraH13Mos.

MpeasapoabilleBoe pa3BuTUe. FaMeToreHes y XXMBOTHbLIX. [1010Bble Xenesbl.
O6pasoBaHvie 1 pa3BuUTME NOMOBbLIX KNETOK. CriepmaToreHes u ooreHes. CTpoeHue
MO/I0BbIX K/IETOK.

OnnogoTBopeHMe W 3MOPUOHA/IbHOE pasBUTUE KMBOTHbLIX. Crocobbl
OM/I0A0TBOPEHUSA: HAPYXKHOE, BHYTPeHHee. MapTeHoreHes.

NHamBrAayanbHOe pas3BuTHE OPraHn3MoB (OHTOreHe3). AMOPMONIOrna — Hayka
0 Pa3BUTUM OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyus mopgocenose u modenu mopgoeenesa. CTagun 3mbpuoreHesa
XXUBOTHbIX  (Ha npumepe  nArywku).  OpobneHuve. Twunbl  4PO6IEHWS.
Jlemepmunuposannoe u HeoepmMunuposarnnoe opoonenue. brnacmyna, munsi
onracmyn. OCOBEHHOCTU [ApPO6MEHNSA MNEKOMUTAIOLWMX. 3apoAblLLeBble JINCTKM
(racTpynaums). 3aknajka opraHoB 1 TKaHe 13 3apobILLEBbIX IMCTKOB. B3anmHoe
BMMSHME 4YacTeil pasBMBalOLLerocs 3apojpia (3MO6puoHanibHas WHAYKLUNS).
3aknagka nnaHa CTPOEHWS D>KMBOTHONO KakK  pesy/nbTar  MepapXuyeckux
B3aMMOMENCTBUIN reHOB. BnvsHWe Ha 3MOpPUOHaNbHOE pasBUTUE Pas3INYHbLIX
(haKTOPOB OKPY>KatoLLEein cpefbl.

PoCcT ©n pasBuTUE >XXMBOTHbIX. [OCTaMOpUOHaNbHbIA nepuod. lMpsMoe u
Henpsamoe pas3BuThe. Pa3BuUTMe C MeTamopdo3oM Yy 6eCno3BOHOYHBLIX WU
MO3BOHOYHBIX XXMBOTHbIX. BMOMOrMyeckoe 3HayeHne MpPAMOro M HenpsMoro



pasBuUTUA, UX PacnpocTpaHeHWe B npupoae. Tunbl pocTa XUBOTHbLIX. DaKTOpbI
Perynsaumm pocra XX1UBOTHbIX 1 Yyenoseka. CTaaum nNocTambproHaIbHOTO Pa3BmUTUA
Y XXUBOTHbIX 1 YenoBeKa. [lepnofbl OHToreHes3a yesnioBeka. CTapeHne U CMepTb Kak
61osiIornyeckme nNpPoLeccsl.

PasmMHOXeHVe W pa3BuUTUE pacTeHuid. ameTtouT ¥ cnopout. Melio3 B
YXM3HEHHOM UMKne pacTeHu. O6paszoBaHMe Crnop B Mpouecce Meiosa.
[ameTOreHes y pacTeHud. ONNOAOTBOPEHME W pa3BUTUME  PaCTUTENIbHbLIX
opraHu3mMoB. [1BOViHOe OMIO4OTBOPEHMNE Y LBETKOBbIX pacTeHuii. ObpasoBaHue U
pa3BUTNE CEMEHMW.

MexaH13Mbl Perynsuum OHTOreHesa y pacTeHui U XXUBOTHBIX.

JdeMoHCcTpaMu

MopTpeTsl: C. I'. HaBawwmnH, X. LLnemaH.

Tabnuubl 1 cxembl: «BeretatMBHOe pasMHOXeHWEe», «Tumnbl 6ecrnonoro
Pa3MHOXEHUA», «Pa3MHOXeHWe XnamuaoMoHaabl», «PasMHOXeHMe 3Br/IeHbI»,
«Pa3MHOXeHMe ruapbl», «Meinos», «XpoMOCOMbI», «I ameToreHes», «CTpoeHue
AALEKNETKN K cnepMaTo3ompaa», «OCHOBHblE CTaduMM OHTOreHesa», «llpsmoe u
HenpsMoe pasBuThe», «Pa3BUTME MAaCKOro >Xyka», «Pa3BUTMe capaH4um»,
«Pa3BuTne nArywku», «[BOMHOE OM/0L0TBOPEHNE Y LIBETKOBbLIX PACTEHUI»,
«CTpoeHne ceMsaH OAHOAOMbHbIX WU ABYAO/NbHbLIX PACTEHMIN», «<XKU3HEHHBIA LUKII
MOPCKOM  KanycTbl», «KWU3HEHHbIA UUKN  MXa», «KWU3HEHHbIA  LMKN
ManopoTHMKa», «XKU3HEHHbIN LMK COCHbI».

O6opyfoBaHMe: CBETOBOM MWKPOCKOM, MMKponpenapaTtbl SALEKIETOK W
cnepmaTo3ouaoB, Mofenb «LInKn pasBuTus NAryLKm».

JlaGopaTopHnasi padora «l/I3yyeHne CTPOEHUSA MNOMIOBbLIX KNETOK Ha FOTOBbIX
MUKponpenapaTax».

IIpakTnueckas padora «BbIBNEHME MPU3HAKOB CXOACTBA 3apOAbILLIENA
MO3BOHOYHbIX XXUBOTHbLIX».

JlabopaTopuasi paGora «CTpOeHMe oOpraHoB pPasMHOXEHMA BbICLUNX
pacTeHun».

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3smMoB

Vctopna CTaHOBNEHUS W pasBUTUA TeHeTUKU KakK Hayku. Pabotbl I,
MeHgens, . ge ®pusa, T. MopraHa. Ponb OTEYECTBEHHbIX YUYEHbIX B PasBUTUM
reHetkn. Pabotel H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. [,
KapneueHko, HO. A. dununyeHko, H. B. TumoeeBa-PecoBckoro.

OCHOBHble TeHeTUYecKne NOHATUA U CUMBOJIbI. [TOMOMOrMYHbIE XPOMOCOMBI,
a/inenbHble TeHbl, anbTepPHaTUBHbIE MPU3HAKK, AOMUHAHTHbLIA N PeLEeCCUBHBIN
NMpU3HaK, roMmo3nroTa, reteposnroTa, YicTtas NMHNUA, rmopuabl, reHoTUM, PeHoTUn.



OCHOBHble ~ METOAbl  TEHETUKWU:  TUOPUAONOTMYECKUIA,  LUUTONOTMYECKUNA,
MOJIEKY/IAPHO-T€HETUYECKMIA.

JdeMoHCcTpaMuA

MopTpetbl: . MeHgenb, . ge ®pus, T. MopraH, H. K. Konbyos, H. W.
Basunos, A. H. benosepckuin, I'. . KapneueHko, FO. A. ®unmnyeHko, H. B.
TumodheeB-PeCcoBCKMA.

Tabnuubl 1 cxeMbl: «MeTofbl FeHeTUKM», «CXeMbl CKPeLLMBaHNSA.

JlaGopaTtopnass paGora «[lpo3oduna Kak OObEKT  TeHeTUYeCKnX
nccnefoBaHnmn.

Tema 12. 3aKOHOMepHOCTI/I HacCJEeACTBCHHOCTHU

MoHornépuaHoe ckpewmsaHue. [lepBblil  3akKOH MeHaens —  3akKoH
efiMHO06pasns rMépunaoB NepBoro NOKosieHNs. Mpaswno LOMUHUPOBaHWSA. BTopoit
3aKOH MeHfens — 3aKOH pacLienneHns npusHakoB. LinTonormnyeckne OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. M'MnoTesa YACTOTbI ramer.

AHanusupytollee ckpelmBaHmne. MNMPoOMeXYTOUHbIN XapaKTep HacnefoBaHuWs.
PacLLenneHme npnu3Hakos Npu HEMOSHOM AOMUHNPOBaHUN.

AnrnépunaHoe ckpelumBaHue. TpeTuin 3akoH MeHens — 3aKoH He3aBUCUMOr0
HacnefoBaHUsA  MPU3HaKOB. LiuTonornyeckme  OCHOBblI  AUTMBPUAHOIO
CKpeLlnBaHuA.

CuenneHHoe HacnefoBaHue npu3HakoB. Pabotbl T. MopraHa. CuenneHHoe
HacnefoBaHWE TEHOB, HapyLUeHWe CUENIeHns Mexay reHamu. XpomocoMHas
Teopusa HacneaCcTBEHHOCTH,

["eHeTUKa nona. XpOMOCOMHbI MexaHW3M orpefeneHns nona. Aytocombl 1
MO/I0Bble XPOMOCOMbI. [TOMOraMeTHbIn 1 reteporaMeTHblil Non. eHeTUyeckas
CTPYKTYypa MNosioBbIX XpOMOCOM. HacnegoBaHne Npu3HaKoB, CLUEMMIEHHbIX C NOJIOM.

[CeHOTMN KaK LieNIocTHaa cuctemMa. MNnenoTponms — MHOXECTBEHHOE eCTBYE
reHa. MHOXeCTBEHHbI annennsm. B3anMofAencTBUe HeasnenbHbIX TEeHOB.
KomnnemeHTapHOCTb. AnucTas. Nonnmepus.

CeHEeTUYECKNIA KOHTPO/b PasBUTUA PaCTEHMI, >XMBOTHLIX W YesloBeka, a
TaKxKe (U3NONOrMYECKMX MPOLECCOB, MOBEAEHUA W KOTHUTUBHBLIX (QYHKLNNA.
["eHeTUYeCKMe MeXaHM3Mbl CUMOMOreHesa, MexaHU3Mbl B3aUMOAENCTBUSA «X03AMH
— napasuT» K «X034UH — MUKPOOMOM». [eHeTUYeCKMe acnekTbl KOHTPONA W
N3MeHeHMs1 HacNeACTBEHHON MH(OPMaLMK B MOKONEHNAX KNETOK 1 OpraHu3MOB.

JlemoHcTpanuu

MopTpeTbl: ['. MeHgenb, T. MopraH.

Tabnmupl 1 cxembl: «[epBblid U BTOPOW 3aKOHbI MeHaens», «TpeTuii 3aKoH
MeHgensa», «AHannsMpyroLee CckpelinsaHue», «HenonHoe [AOMUHUPOBaHME,
«CUenseHHoe HacnefoBaHVe MPU3HAKOB Yy Apo30gunbl», «[eHeTMKa nona»,



«Kapmotnn  4enoseka», «Kapuotun Apos3ogunbl», «Kapuotmn  ATULbI»,
«MHOXeCTBEHHbI annenuam», «B3anmoaeincTeme reHoB».

O6opyfoBaHve: Mofenb AN [eMOHCTpauMM 3aKOHOB  efMHO06pasus
rmopnaoB MepBOro MOKOMEHWA W pacLUenneHns Mnpu3HakoB, MOAenb Ans
[IEMOHCTpaLUMN 3aKOHa He3aBUCMMOIO HacnefoBaHWS MPU3HAKOB, MOAENb ANA
[AEMOHCTpauuy CLEneHHoro Hac/nefoBaHuUs MpPU3HAKOB, CBETOBOW MWKPOCKOI,
MUKponpenapaTt: «Apo3otmnax.

IpakTuuyeckasn padora «l/I3yyeHMe pe3ynbTatoB  MOHOTMOGPUAHOIO
CKpeLLMBaHWA Y 4PO30UNbI».

IpakTuueckasn  padora  «/I3yyeHne  pe3ynbTatoB  AUTMOPUAHOIO
CKpeLLMBaH1s Y Ap030UNbI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

B3aumogeicTemMe reHotuna W cpedbl Npv  (POPMMPOBaHUKM  (heHOoTMNa.
3MeHUYMBOCTbL NPU3HAKOB. KaueCTBeHHbIe M KOMMYECTBEHHbIe Mpu3Haku. Buapl
N3MEHYMBOCTWN: HeHac/eACTBeHHaa U HacneACTBEHHas.

MogunpukaunmoHHas M3MeHYMBOCTb. Ponb  cpegbl B (hopMUpOBaHMM
MOAN(IMKALMOHHOW M3MeHYMBOCTU. Hopma peakumy npusHaka. BapmaunoHHbIN
psg v BapuaumoHHasa Kpueas (B. WoraHHceH). CsoilcTBa MOAM(PUKALMOHHON
N3MEHYMBOCTH.

["eHOTMNMYeCKas M3MeHUMBOCTb. CBOCTBA FEHOTUMNYECKON N3MEHUNBOCTU.
Buabl reHOTUNMYECKO N3MEHYMBOCTU: KOMOUHATUBHAsA, MyTaLMOHHas.

KombuHaTBHas M3MeHYMBOCTb. Meio3 M MNosoBoM MNpoLecc — OCHOBa
KOMOWHATUBHOW U3MEHYMBOCTU. PONb KOMBUHATUBHOW N3MEHYMBOCTY B CO34aHUN
reHeTN4YeCKoro pasHoobpasus B npegenax 04HOro Bnaa.

MyTaumMoHHast W3MEHYMBOCTb. Buibl MyTauWi: reHHble, XPOMOCOMHbIE,
reHomHble. CroHTaHHble X MHAYUMPOBaHHble  MyTauun. AoepHble  w”
unTonnasmatnyeckne mytaumn. ComaTnMyeckue 1 nonosble myTauun. MNMpUUUHLI
BO3HWKHOBEHMA  MyTauuin. MyTareHbl W WX BAUSHWE Ha  OpraHn3Mbl.
3aKOHOMEPHOCTN MyTaLMOHHOIo npouecca. 3aKOH TOMOIOTMYECKUX PSAOB B
HacneacTBeHHON mameHumBocTn (H./. BaBunoB). BHesiiepHas M3MEHUMBOCTbL U
HacneACTBEHHOCTb.

Dnucenemuxa u dnuceHomuka, pojib INnuUuceHemudecKux qbakmopoe 6
HACIe008aHUU U USMEHYUBOCINU ¢eH0munuquKux NPUSHAKOB Y OPcAHU3MOE.

JlemoHcTpanuu

MopTpeThl: . e ®pus, B. MloraHHceH, H. V. Basunos.

Tabnuubl 1 cxembl:  «Bugbl  n3MeHUMBOCTM», «MoAnpUKaLMOHHaA
N3MEHYMBOCTbY, «KomburHaTuBHas N3MEHUYNBOCTb, «Meio3s»,
«OnnofoTBOpPeHME», «I"eHeTUYecKme 3a00/1eBaHNS YeloBeKa», «Buabl MyTaumins.



O6opyaoBaHMe: »XuBble 1 repbapHble 3K3eMNIAPbl KOMHATHbLIX PacTeHWiA,
PUCYHKW (hoTorpaduim) XXNUBOTHBIX C PasIMYHbIMK BUAAMW N3MEHYMBOCTW.

JlaGopaTopHas pabora «MccnepgoBaHme 3aKOHOMepHOCTel
MOANMPUKALMOHHON  M3MeHUMBOCTWU. [1OCTpOeHVMe BapuaLMOHHOIO psga U
BapMaLOHHON KPUBOA».

IIpakTHyeckass padora «MyTtaumm y Apo3otunbl  (Ha  TOTOBbIX
MUKpOonpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBeKA

Kapnotun uenoseka. MexXayHapofHas nporpaMMa WccrefoBaHUA reHoma
yenoseka. MeToAbl  UM3YYEHWA  TEHETUKM  YesloBeKa:  reHeasiorMyeckKuiu,
ONU3HEL0BbIN, LINTOreHETUYECKUNA, NONYNALUNOHHO-CTaTUCTUYECKUIA,
MOJIEKY/IAPHO-TEHETUYECKMIA. CoBpemeHHoe onpeaeneHmne reHoTMna:
MOSIHOTEHOMHOE CEKBEHWPOBaHWe, reHOTUMUPOBaHWe, B TOM YKC/e C MOMOLLbIO
MLP-aHanm3a. HacneacTBeHHble 3a060/1eBaHNS YenoBeKa. ['eHHbIe U XPOMOCOMHbIe
bonesHn 4enoseka. bBonesHn ¢ HacneACTBEHHOW MNpPeapacnoOXEHHOCTbIO.
3HauyeHne MeAULMHCKON reHeTUKN B NPefoTBpaleHnn N TeYeHUN TeHeTUYECKNX
3ab60neBaHNIA YenoBeka. MeaMKO-reHeTUYeCKoe KOHCY/NbTupoBaHue. CTBOJIOBbIE
KNeTKW. MOHATME «TeHETUYECKOro rpysa». OTUYECKME acMeKTbl UCCNe0BaHW B
061aCcTN pelakTMPOBaHUA reHOMa 1 CTBOJIOBbIX K/ETOK.

eHeTMYeCcKe (aKTOpbl MOBbILWEHHOW YYBCTBMTENbHOCTM YesioBeKa K
(h13nMYeCKOMY N XMMUYECKOMY 3arpsisBHEHUIO OKpYy»KatoLlel cpefbl. eHeTnyeckas
MpeapacrnofioKeHHOCTb YesloBeKa K natosiormsm,

JleMoHCTpauumn

Tabnuubl 1 cxembl: «Kapnotun 4yenoseka», «MeTodbl N3YUYeHUS TEHETUKM
yenioBeKa», «I"eHeTU4YecKune 3a60/1eBaHNSA YeNIOBEKa.

IIpakTHueckasn padora «CoCTaB/IeHNe U aHa/IN3 POAOC/IOBHOW.

Tema 15. Cenekuusi OpraHu3sMoB

[omMecTrKauma W cenekums. 3apoXkaeHue Cenekuum u  AOMeCTUKaUUN.
Yuyenne H. . BasunoBa 0 LleHTpax MPOUCXOXAEHNA U MHOroobpasus
Ky/NIbTYPHbIX pacTeHWil. Ponib CenekumMn B CO3J4aHWM COPTOB PacTeHWid U Mopog,
XMBOTHbIX. CopT, nopofa, LWTaMM. 3aKOH TOMO/IOrMYECKUX pPALoB B
HacneACcTBeHHON M3MeHumBocTM H. . BaBuioBa, ero 3HadyeHue Ans
CeNneKUMOHHOW paboTsbl.

MeToabl CEeNeKUMOHHON paboTbl. WCKYCCTBEHHbI OTOGOP: MacCOBbIA U
UHAMBUAYaNbHBIA.  JTanbl  KOMOMHALUMOHHOW  cenekuun.  McnbiTaHue
npoussoauTeneid no notomctey. OTOOP MO rEHOTMNY C MOMOLUGIO OLEHKM
(heHOTMMNA NOTOMCTBA M OTOOP MO reHoTUMY € NoMoLLbto aHanmsa AHK.

MCKYyCCTBEHHbIA ~ MyTareHe3 Kak  MeTof  CeleKUMOHHOW  paboTbl.
PagnaLoHHbIN N XMMUYECKNIA MyTareHe3 Kak UCTOYHWK MyTauuii y Ky/bTYPHbIX



(hopM opraHuM3moB. Wcnosb3oBaHWE TEHOMHOrO pefakTUpPOBaHWA W METOOB
pPeKOMOUHaHTHbIX AHK ans nonyyeHns MCXOAHOro maTepuana ansa cenekuum.

Mony4yeHune nosiMnIonAaoB.. BHyTpmBM0Bas rmépvansaums.
BAM3KOPOACTBEHHOE  CKpellvBaHMe, WM MHOpuAMHT.  HepoacTeBeHHOe
CKpewnBaHvue, Unn aytopuauHr. FeTepo3snc n ero npuyunHbl. Mcnonb3oBaHue
reteposnca B cenekuuun. OTtaanéHHas rmopuamsaums. NpeogoneHne 6ecnioams
MEXBUAOBbIX rTMOpMA0B. [LOCTUXEHNSA CENEKLMM PACTEHWUI U XXMUBOTHBIX. «3enénas
PEBOIIOYUA).

CoxpaHeHue N n3yyeHne reHeTUYECKUX PECYpPCoB Ky/bTYPHbIX pPacTeHWUA v
UX  OUKUX — poauyei  Ons  CO3[4aHWMA  HOBbIX  COPTOB WM TMOPWUAOB
CE/IbCKOXO3SINCTBEHHbIX  KYNbTYP.  M3yuenue, coxpamenue u  ynpasieHue
ceHemu4yecKkumu pecypcamu CeNbCKOXO3AUCMBEHHbIX U NnPpoOMbICIIOBbIX HCUBOMHbBLX
8 Yensax YAyuuleHus: Cyuecmeyrouux U coO30anus Ho8blx nopoo, TUHU U KPOCCO8, 8
mom 4qucine C npumeHeHuem CoepeMEHHbLX Memoooe HAaYy4HblX ucwzedoeaﬂuﬁ,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHOL0UL.

JlemoHcTpanuu

MopTtpetbl: H. L. Basunos, N. B. MuuypuH, . A. KapneyeHko, 1. T1.
NykbaHeHKo, b. J1. Actaypos, H. bopnoyr, A. K. benses.

Tabnuubl N cxembl: «LLeHTPbI MPOVCXOXAEHNA N MHOT006pasns Ky/bTYPHbIX
pacTeHUin», «3aKOH FOMOIOrMYECKUX PAAO0B B HACc/MeACTBEHHON NU3MEHUYMBOCTU,
«MeToabl cenekummy», «OThanéHHas rmopuansaumns», «MyTtareHes».,

JlaGopaTopHas padora «/13y4eHne COPTOB KyNbTYPHbIX pPacTeHU 1N NOPOS,
AOMALLHNX XXUBOTHbIX».

JlaGopaTopnas padora «/13y4yeHne MeToL0B CeNeKLNN PacTEHNIA».

IpakTHyeckasn padora «[1PVBMBKA PACTEHUIA».

Ikckypeust «OCHOBHblE METOAbl U AOCTUDKEHUS| CENEeKUUW PacTeHU W
YXMBOTHbIX (Ha CeNeKUMOHHYH CTaHUMI0, NJeMeHHY0 (hepmy,
copToMCMbITaTe/IbHbIA  Y4aCTOK, B TeMIMYHOE XO3AWCTBO, B J/labopaTopuio
arpoyHMBEPCUTETA UK HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHO0J10TMsI M CHHTEeTHYECKASI O0MOJIOTHsI

OObEKTbI, UCMNONb3yeMble B OWOTEXHOMOMNW, — KNIETOYHblE U TKaHeBble
KYNbTYpbl, MWUKPOOpPraHn3mbl, 74 XapaKTepucTunka. TpagnunoHHas
brvoTexHonormuaA:  xneboneyveHne, MoMyyYeHWe  KUC/IOMOMOYHbLIX  MPOAYKTOB,
BUHOZeNMe. MUKpPOOGMONOrMyecknin  cnHTes. OOBBEKTbI  MUKPOBMONOrMYECKMX
TexHOMorui. NMponsBoacTBo 6e/1ka, aMUHOKMC/IOT U BUTAMUHOB.

Co3faHne TEXHOMOrMin U MHCTPYMEHTOB LiefleHarnpaB/ieHHOr0 NU3MeHeHUs Y
KOHCTPYWPOBaHNA TEHOMOB C LieNbio NOlyYeHNsi OpraHn3MoB N UX KOMMOHEHTOB,
COAepXKaLLmMX He BCTpeyatoLLmecs B NpMpoae GMOCMHTETUYECKIE NYTW.



KnetoyHas vHxeHepusi. MeToAbl Ky/nbTypbl KNETOK U TKaHeid pacTeHWin u
XMBOTHbIX. KpuobaHkn. ComaTuvyeckasd rubpuamsaums  u coMaTUYeCKuil
ambpuoreHes. Mcnosb3oBaHye ranjongoB B CenekuMu pacTeHuil. [lomyuenue
MOHOKIOHAIbHBIX anmumel. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKYCCTBEHHOE OMI0A0TBOPEHME. PeKOHCTPYKUuA
ANLEKIETOK U K/IOHMPOBaHME XXUBOTHbIX. MeTof TpaHCniaHTauuu agep KIeTok.
Texnonocuu 0300p06]l€Hu}Z, KyJ1lbomusupoearnus u MUKPDOKJIOHANIbHO20
PASMHONCEHUA CeNbCKOXO3SUCMBEHHBIX Kyjlomyp.

XpoMOCOMHaA W TeHHas WHXXeHepusi. VICKYCCTBEHHbIA CUHTE3 reHa U
KOHCTpyupoBaHue peKoMOuHaHTHbIX AHK. Cosdanue mpanceennvix opeanusmos.
[OoCTvXeHnss 1 NepcrnekTUBbl  XPOMOCOMHOW M TEHHOW  UHXXEHepWW.
SKONOrnyeckre 1 aTnyeckre NPoo6/1emMbl FTeHHON MHXXEHEPUN.

MeauumHcKne 6uotexHonorum. NMoctreHoMHas ungposas mMeguumnHa. MLP-
AnarHoctTuka. MeTabo/IOMHbIA  aHasn3, TeHOLEHTPUYECKUA aHan3 npoTeoma
YyesioBeKa [N OLEHKM COCTOSHMA €ero 340poBbs. Vcnonb3oBaHWe CTBOJIOBbIX
Knetok. TapreTHaa Tepanusa paka. 3D-6uovHXeHepusa [a4ns  pa3paboTKu
(hyHAAMEHTa/IbHbIX OCHOB MeAUUMHCKUX TEXHOMNOIMIA, CO3A4aHWst KOMIIEKCHbIX
TKaHeil CoYeTaHWeM TEXHOJIOMNA TPEXMEPHOTO GUONPUHTUHIA N CKadgongmHra
AN peLleHns 3aaa4y nepcoHaM3npoBaHHOM MeaULMHBI.

Co3faHne BEKTOPHbIX BaKUMH C Lefblo 06ecreyeHnss KOMOUHMPOBAHHOW
3aWwmTbl OT BO36yauTenein OPBW, ycTaHOBNEHME MOMEKYNSPHBLIX MeXaHU3MOB
(hyHKUMOHMpOoBaHMsA PHK-cogepxxalmx BMPYCOB, BbI3bIBAKOLIMX 0COO0 OMacHble
3a60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JleMoHCTpauumn

Tabnuubl N cxembl: «Acnonb3oBaHe MUKPOOPraHW3MOB B MPOMbILL/IEHHOM
Npou3BOACTBE», «KNeToUHasA UHXEHepUa», «I"eHHasA MHXXEeHepUa».

JlaGopaTopnas pa6ora «l/13yyeHne 06bEKTOB OUOTEXHOMOMUN»,

IIpakTuyeckas padora «l1ony4yeHNe MONOYHOKUC/ILIX NMPOLYKTOBY.

Okckypeusi «BUOTEXHOMOMMA — BadKHEWWas MpPoM3BOAUTENbHAA CUNa
COBPEMEHHOCTM (Ha BUOTEXHOIOrMYECKOe NPOM3BOACTBO).

11 KJIACC

Tema 1. 3apoxkaeHue u pa3BUTHE 3BOJIONHUOHHBIX MPeEACTABJICHUH B
OuosIorUNn

3BoNOLUMOHHaA Teopua Y. [apsBuHa. [1peAnocbiikM  BO3HWUKHOBEHMUSA
AapBuHN3Ma. XK13Hb 1 Hay4vHasa featenbHocTb Y. JapBuHa.

[BvxylLLve cunbl 380U BUAOB No Y. [lapBrHy (BbICOKaA MHTEHCUBHOCTb
PasMHOXXEHWA  OpPraHWU3MoB, Hac/nefCTBeHHad M3MeHYMBOCTb, 6opbba 32
CYLLLeCTBOBaHWE, eCTECTBEHHbI U UCKYCCTBEHHBIA 0TOOP).



OdopmneHne cuHTeTMYecKo Teopumn 3ssonoumn (CT3I). HeitpanbHas
Teopua  3sonoumn.  CoBpemMeHHas  3BOJIIOLMOHHAA  6uonorua.  3HauveHue
3BOJIOLMOHHOM TeopUn B (hOPMUPOBAHNM eCTECTBEHHO-HAYYHOW KapTUHbI MUpa.

JleMoHCTpanun

MopTpeTbl: ApuctoTens, K. JIuHHel, XK. b. Jlamapk, 3. XK. CeHT-Unep, XK.
KtoBbe, Y. AapsuH, C. C. YeTtBepunkos, L. N. LUmanbrayseH, k. XongeiH, O. K.
benses.

Tabnuubl M cxembl: «Cuctema >kmBoit npupogbl (no K. JIMHHEND)»,
«JlecTHMUA XMBbIX cyllecTB (Mo Jlamapky)», «MexaHu3sM (QOpPMUPOBaHMS
MPUCMOCO6/IEHNIA Yy pacTeHNA U XKMBOTHbLIX (N0 Jlamapky)», «KapTta-cxema
MapLupyTa nyTewiectsms Y. [lapBuHa», «Haxogkn Y. [apBuHa», «PopMbl 60pbObI
3a cyllecTBoBaHMe», «llopoabl rony6ei», «MHOroobpasme KynbTYpHbIX (hopM
KanycTbl», «[10poAbl AOMALLHMX XXMBOTHBIX», «Cxema 06pa3oBaHNA HOBbIX BU0B
(mo Y. [apsuHy)», «CxemMa COOTHOLUEHUA [OBWKYLIMX CWUN  3BOMIOLUN»,
«OCHOBHbIE MOJIOXKEHUSA CUHTETUYECKOW TEOPUU 3BOJTHOLMN.

Tema 2. MUKpPO3BOIOIHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak afnemeHTapHas eanHuua asonounn. CoBpeMeHHble METOARI
OLEHKM TeHeTMYeCKOro pasHoobpasvsa W CTPYKTYpbl NOMynsunin. Vi3ameHeHume
reHooHAa MONyNAUMM KakK 3/1eMeHTapHOe 3BOJIOUMOHHOE fBNEeHWe. 3akoH
reHeTMYecKoro pasHoeecus . Xapau, B. BaitH6epra.

AneMeHTapHble (aKTopbl (ABVKYLIME CUbl) 3BOMOUMA. MyTalMOHHbI
npoyecc. KombuHaTMBHAs W3MEHYMBOCTb. [lpeid) reHOB —  C/yYailHble
HeHanpaB/ieHHble  WM3MEHEHWS 4acToT anneneim B nonynaumsx. OQgekT
ocHoBatena. JIAggexkm oOymoviniounoeo eopaviuka. CHUdICEHUE 2eHemu4ecKo20
pasnoobpazus: npuuunsl u creocmeus. llposenenue s¢pgpexma Opetigha 2enos 6
bonvuux u  manelx  nonyrayusx.  Murpaumn.  Msonauma Nonynsuuii:
reorpagyuyeckas (MpocTpaHCTBeHHas), buonornyeckas (PenpoayKTuBHas).

EcTecTBEHHbI OTOOP — HanpaBnAwWMA  akTop 3sonounn. Popmbl
eCTECTBEHHOro  oTbopa:  ABWXYLLMA, CTabUNM3NPYHOLWNIA,  Pa3pbiBatOLLNIA
(an3pynTuBHbIA). MonoBoi 0T60P. BO3HMKHOBEHME W 3BOMKOLMA COLMANbHOIO
MOBEAEHMS XXMBOTHbIX.

MpnCnoco6/eHHOCTL  OpPraHM3MoB  KaK  pe3ynbTaT  MUKPO3BOHOLMMN,
Bo3HMKHOBEHWE  npucnocobneHwin 'y opraHuamoB.  ApomMopdosbl  ”
nanoagantaumn. Mpumepbl NPUCNOCO6/IEHNIA Y OpraH1M3MOB: MOPMOIOrNYEeCKue,
(m3monornyeckme,  Guoxmmmuyeckme,  nosegeHyeckne.  OTHOCUTENILHOCTb
NPUCNoco6/1IeHHOCTM OpraHM3mMOB.

Bua, ero kputepum n  CTpykTypa. BupoobpasoBaHve Kak pesynbTar
MWUKPO3BONOUMK. M3onauma — KNH4YeBO (hakTop BWA006pazoBaHus. TyTn u
Cnocoobl BMA006pa30BaHUS: annonaTpuyeckoe (reorpacuueckoe),



cuMnaTpuueckoe  (3KOMOTMYECKOoe),  «MFHOBeHHOe»  (monunnouamsaums,
rmépunamsaums). JamTensHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (DOPMUPOBaHNA BMOIOMMYECKOro pasHo0bpasus.

Pofb  3BOMOLMOHHOW 6GuonormM B pa3pabOTKe Hay4yHbIX METOA0B
coxpaHeHus 6ropasHoobpasnd. MUKPO3BOMOLMSA 1 KOIBOJIHOLMA NMapasMToB N X
X035€eB. MexaHn3Mbl (hOPMMPOBAHUA YCTOMUMBOCTN K aHTUOMOTUKAM U CMOCOObI
60pbObI C HEM.

JleMoHCTpanun

MopTpeTbl: C. C. YeTBepukos, 3. Mawp.

Tabnuubl 1 cxembl: «MyTauMOHHas W3MEHUYMBOCTb», «IlonNynAUMOHHaA
CTPYKTypa Buga», «Cxema nposBieHns 3akoHa Xapan—BainH6epray», «BuxyLume
CWUNbl 3BOMTOLMUNY», «IKONOrMYecKas U30NAUMUA NONyN[LUMin CeBaHCKON qopeni,
«[eorpaduyeckas  M30M19UMA  IMCTBEHHMUbI  CMOMPCKOM U NIMCTBEHHULbI
AaypcKom», «IMonynaumoHHbIe BO/IHbI YACNIEHHOCTM XULLHUKOB N XXePTB», «Cxema
NEeNCTBUA €eCTeCTBEHHOro 0T6opa», «®PopMbl 6GOpPbObI 3a CYLLECTBOBAHUE,
«HAyCTpranbHbIA MenaHn3m», «XXuBble MCKOMaeMble», «OKPOBUTE/bCTBEHHAS
OKpacka YXMBOTHbIX», «[pegynpexaatoLLas OKpacka XXMBOTHbIX,
«du3nonormyeckme agantauum», «MpucnocobneHHOCTb OpraHW3MoB U eé
OTHOCUTE/bHOCTb», «Kputepumn Buga», «Buabl-aBoiiHMKu», «CTpyKTypa Bua B
npupoge», «Cnocobbl BMA00Opa3oBaHMs», «I"eorpagmyeckoe Brao0b6pa3oBaHuMe
TPEX BWAOB NaHAbILLe», «3IKOMOrMyecKoe BMLO0OPa30BaHME BUAOB CUHULY,
«[Monunnonabl pacTeHUi», «KanycTHO-peaeUHbIin rnopuay.

O6opyoBaHue: repbapun pacTeHui, KONEKUMMA HaCeKOMbIX, Yy4ena nTuu, 1
3BEpeit C npumepamun pasfiMyHbIX MPUCMOCO6NEHNIA, Yydena NTUL WU 3Bepen
pasHbIX BWAOB, Trepbapun pacTeHWin B6AM3KMX BUAOB, 06pPa30BaBLUNXCS
pas/IMyHbIMK criocobamm.

JlaGopaTtopnasi padora «BbISIBleHWE W3MEHUYMBOCTU Yy 0CO6e OfHOro
BUa».

JlaGopaTopnas  paGora  «[1pucnocobnieHnss  OpraHM3amMoB U KX
OTHOCUTE/NbHAas Lie1eco06pasHOCTb.

JlaGopaTopnass pab6ora «CpaBHeHVWe BWAOB MO MOPMONOrNYECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yabTaThl

MeToabl  M3y4YeHUs  Makpo3Bo/oUMWA.  [asleOHTONIorMYecKe  METOApbI
n3ydeHUs 3sonoumu. [epexofHble (OPMbI K (DUIOTeHETUYECKME  PAAbI
OpraH13Mos.

Buoreorpaduyeckme metodbl U3yyveHUs asonoumn. CpaBHeHue (opbl W
(hayHbl MaTepuMKOB M OCTPOBOB. Buoreorpaduueckue obnactv 3emnn. Buibl-
3HAEMUKMN N PESIUKTBI.



AMOPUONOrNYeCcKMe 1 CPaBHUTEILHO-MOPMOIOrMYeCcKne METOAbl U3yYeHUs
3BONMOUMKN. [eHeTUYeCcKMe MexaHM3Mbl 3BOJIOLUN OHTOreHe3a W MNOABNEHWUS
3BOJIIOUMOHHbLIX  HOBLLECTB. [ OMOMOrMYHbIE W aHa/IOTUYHbIE  OpraHbl.
PyauMeHTapHble  opraHbl M ataBu3Mbl.  MonekynsapHo-reHeTU4eckue,
OMOXMMUYECKME W MaTeMaTU4YeckMe  MeTOoAbl  W3YYeHUs  3BOJOLUN.
foMonornyHble reHol. COBpemMeHHble MeTOAbl MOCTPOEHWUA (HUIOreHEeTUYECKNX
[lepeBbLEB.

XPOMOCOMHbIe MyTaL MK 1 3BONOLUSA TeHOMOB.

Obuwme 3aKoOHOMepHOCTU (MpaBwunia) 3BOMKOUMWN. [Ipunyun cmenvl GyHKyuUil.
HeobpaTtvMocTb 3BonoumMn. AfanTuBHas paguaums. HepaBHOMEPHOCTb TEMIMOB
3BONOL M.

JdeMoHCTpaMuA

MopTtpeTbl: K. M. bap, A. O. Koanesckuit, . Mwonnep, 3. 'eKKensb.

Tabnuubl 1 cXeMbl: «PUNOreHETUYECKUIA P NToLaan», «APXeONTEPUKC,
«3Bepo3ybble  Awepbl»,  «Cterouedansbl»,  «PUHMOMUTBLI»,  «CeMeHHble
NanopoTHUKM», «buoreorpatmyeckne 30HbI 3eMnn», «[peind KOHTUHEHTOB»,
«PenuKTbl», «HayanbHble CTaguMm 3MOPUOHANIBHOIO Pa3BUTUA MO3BOHOYHbIX
XXMBOTHbIX», «[ OMOMOTNYHbIE W aHaIOTUYHbIe OpraHbl», «PYAMMEHTbI»,
«ATaBU3MbI», «XPOMOCOMHble HabOpbl 4YesioBeka MW LUMMMaH3e», «[ /laBHble
Harpas/eHNsa 3BONOLUNN», «O6LLME 3aKOHOMEPHOCTU 3BOTIOLNN».

O6opyfoBaHMe: KOMMeKLMKN, repbapumn, MynsHKM UCKOMaeMbIX OCTATKOB
OpPraHn3mMoB, MYNAXKMU FTOMOJIOTUYHbIX, aHaIOTNYHBIX, PYAVMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KO/IEKLMN HACEKOMbIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuyHble Trunotesbl MPOUCXOXKAEHUS XXU3HM Ha 3emnie. ABMOreHes wu
naHcnepmus. [JoHay4yHble MPeACTaB/IEHNS O 3aPOXKAEHUN XKU3HU (KpeaunoHN3M),
['MnoTesa NOCTOAHHOIO Cam03apOXKAEHNSA XXNM3HU U eé ONPOoBepXKeHMe onbiTamu @,
Peawn, J1. CnannaHuaHu, J1. Mactepa. MNponcxoxaeHne Xn3Hn 1 actpobronoruns.

OCHOBHbIe aTansl HeopraHM4ecKon 3BOHOLNN, MnaHeTapHas
(reonorunyeckas) aBonOUMA. XUMUYECKas 3BOMOUMA. ABMOreHHbIA CUHTE3
OpraHMYyecknx BeLECTB U3 HeopraHuyeckux. OnbiT C. Munnepa un . KOpw.
Ob6pa3oBaHMe MOMMEPOB U3 MOHOMepoB. KoauepsaTHas runotesa A. W.
OnapuHa, rmnoTesa NepeBMYHOro 6ynboHa K. XongeiHa, reHeTMyecKas runortesa
. Ménnepa. Punbosumbl (T. Yek) u runotesa «mupa PHK» Y. unbéepra.
dopmMmpoBaHNe MeMOPaH 1 BO3HUKHOBEHWE MPOTOK/IETKN.

WcTopma 3emnm n metodbl €€ u3ydyeHus. lickonaemble opraHu4yeckue
octatkh. [eoxpoHonormd ©n eé metofbl. OTHOCMTE/NbHAd W abCoNTHasA
reoXpoHo/IoruA. ['eoXpoHOM0rnyeckas LWKana: 30HbI, 3pbl, NEPUOAbI, SMOXN.



HavanbHble 3Tanbl OpraHMYeckon 3sontouun. TlosBNeHME U 3BOMOLMS
MepBbIX K/ETOK. IBONHOUUA MeTabonm3ma. BO3HMKHOBEHME NEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIe BUOMMEHKM KaK aHa/Ior nepBbiX Ha 3eme COO6LLECTB.
CTtpomaTonuTel. [MpoKapnoThl N 3yKapuoTl.

MponcxoxeHne 3yKapuoT (CMMOMoreHes). SBONHOLMOHHOE MPOUCXOXKAEHNE
BUPYCOB. [1pONCXOXKAEHNE MHOTOK/IETOYHbLIX OpraHn3MoB. BO3HWMKHOBEHME
OCHOBHbIX Ipynn MHOIOKNEeTOYHbIX OPraHN3MoB.

OCHOBHble 3Tanbl 3BOMOLUMMA BbICLUMX pacTeHMin. OCHOBHble apoMOpdO3bI
pacTeHuid. Bbixof pacTeHMin Ha cyuwy. [losiBneHWe CMNOPOBbIX PacTEHUIA U
3aBoeBaHMe UMK cywin. CemeHHble pacTeHus. [lpoucxoXaeHue LBEeTKOBbIX
pacTeHui.

OCHOBHble 3Tanbl 3BOMOLUMA XXMBOTHOrO Mupa. OCHOBHble apoMOpdO3bl
YXMBOTHbIX. BeHackas ayHa. KemMOpuIACKMIA B3pbIB — MOSB/IEHNE COBPEMEHHbIX
TUNOB. [epBble XOPA0Bble XXMBOTHbIE. XXM3Hb B BOAE. IBONOLMA MO3BOHOUHbIX.
MpoucxoxaeHne aMmpuonin n penTUanii. NPONCXOXAEHNE MIEKOMUTAIOWMX U
ntuy. MpuHUMN  KayeBoro apomopgosa. OcCBOeHWe 6ecro3BOHOYHLIMU 1
MO3BOHOYHbLIMW XMBOTHLIMU CYLLN,

Pa3BuTMe XM3HW Ha 3emsie MO 3pam M MNepuojam: apxei, MpPoTepo30Mu,
Naneo3oil, Me3030i, KarHOo30M. O6Las XxapakTepucTuka Kavmata WU
reosiornyecknx npoueccos. llosBneHMe U pacuBeT XapaKTepHbIX OpraHn3MOB.
YrneobpasoBaHue: ero ycrioBus 1 BAMSIHME Ha ra3oBblid COCTaB aTMOCKepbI.

MaccoBble BbIMUPaHUA — 3KOIOTNYECKNE KPWU3UCHI MPOLLIOro. MpuynHbl U
CNeACTBMA MacCOBbIX BbIMMpPaHuiA. COBPEMEHHbIA 3KOMOMMYECKUA KPU3UC, ero
ocobeHHocTU. [pobnema coxpaHeHUs GropasHo0bpasns Ha 3emsie.

CoBpeMeHHas cucTeMa OpraHM4yeckoro mupa. MpuHUMNbl Knaccupukalmm
opraHn3moB. OCHOBHbIE CUCTEMATMYECKMe rpynmnbl OpraHM3MoB.

JleMoHCTpauumn

MopTpetbl: ®. Pean, J1. CnannaHuaHu, J1. MNMactep, . . MedHukos, A. .
OnapuH, K. XongeiH, I'. Ménnep, C. Munnep, I'. KOpwn.

Tabnuubl n cxembl: «Cxema onbitTa @. Pegun», «Cxema onbiTa J1. MNactepa no
N3Yy4YeHNIO CaMO03apoXKAeHUA XU3HU», «Cxema onbita C. Mwunnepa, I'. KOpu»,
«JTanbl  HeopraHMYyeckom  3BOMOUMMY»,  «["€OXPOHONOrMYecKas  LuKana»,
«HayvanbHble 3Tanbl OpraHNYeckom 3Bonruumn», «Cxema 06pa3oBaHUS 3yKapuoT
nyTém cumobunoreHesa», «Cuctema >XXMBOM npupofbl», «CTpoeHWe BUpYyCa,
«Apomopo3bl  PacTeHUN», «PUHMOPUTLI», «OAHOKNETOUYHbIE BOLOPOC/NY,
«MHOIOK/IETOUHbIE  BOAOPOC/N», «MXu», «[1anopoTHUKN», «[ 0N10CEMEHHbIe
pacTeHus», «OpraHbl LBETKOBbIX PacTeHWUn», «Cxema pa3BUTUS >KMBOTHOIO
Mupa», «ApoMopto3bl XMBOTHbIX», «[llpocTeiwme», «KuweyHononocTHbIe,
«l'lnockue yepBun», «YneHncToHormne», «PblObI», «3eMHOBOAHbIEY,



«[lpecmbiKarowmecsa», «MTuybl», «Mnekonutawowme», «Pa3BUTME XU3HU B
apXenCcKon ape», «Pa3BUTNE XN3HWN B NPOTEPO30NCKON 3pe», «PasBUTHE XKN3HMU B
Maneo30MnCKOM ape», «PasBUTME XKU3HU B ME3030MCKOI ape», «Pa3BuUTUe XKU3HWN B
KaHO30MCKOW 3pe», «COBPeMEHHas CUCTEMa OpraHMyecKoro Mmpas.

Ob6opynoBsaHue: repbapun pPacTEHUIn Pa3IMYHBLIX OTAEN0B, KONEKUMN
HaceKOMbIX, BIaXKHble Mpenaparbl XXMBOTHbIX, PaKOBWHbI MOJIIFOCKOB, KOMNEKLUM
UINIOKOXMX, CKeNeTbl MO3BOHOYHbIX XXMBOTHBIX, Yydena nNTUL W 3Bepe,
KONMEeKUMM OKaMeHeNoCTel, MOMEe3HbIX WCKOMaeMbIX, MYNSHKM OpraHUYecKmX
OCTaTKOB OpraHn3MOoB.

BupryaabHaa JabopatopHass paGora «MogennmposaHue  OnbITOB
Mwunnepa—HOpun No n3yyeHWto abMOreHHOro CUHTE3a OPraHNYeCcKNX CoeMHeHWI B
MepBUYHON aTMoChepe.

JlabGopaTopnasi pa6ora «/3yyeHrne M onmMcaHuMe WCKOMaeMbIX OCTATKOB
APEBHNX OPraHnU3MOB».

IIpakTuueckas padora «M3yyeHMe OCOOGEHHOCTEN CTPOEHUSI pacTeHUN
pasHbIX OTAEN0BY.

IIpakTuueckasn padora «/13yyeHne 0COBGEHHOCTEN CTPOEHUS NO3BOHOYHbIX
YXMBOTHbIX.

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pasfensl 1 3agaym aHTponosoruu. Metoabl aHTPOMONOTUN.

CTaHOB/IEHME NpPeACTaBNeHNn 0 MPOUCXOXAEHUM YenioBeKa. PennrnosHble
B0O33peHus. COBPEMEHHbIE HayUHble TEOPUMN.

CXO0ACTBO YenoBeKa € XMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHNE YesloBeKa.
CBuaeTenbcTBa  CXOACTBA  YENOBEKA  C  XKMBOTHbIMW:  CPaBHUTENbHO-
MOpP{0/Iormyeckue, aMOpPMONIornyeckue, (h1310N0ro-6MOXNMNYECKNE,
nosefeHyeckne. OTIMUNA YenoBeKa OT XXMBOTHbIX. MPAMOX0X/AEHNE N KOMINEKC
CBAI3aHHbIX C HUM MpPU3HAKOB. Pa3BuMTME FOOBHOIO MO3ra M BTOPOI CUMHA/IbHOM
CUCTEMBI.

[BmxyLine cunibl ((PakTopbl) aHTPOMNOreHes3a: 6UONOrMYecKne, couunasbHbIe.
COOTHOLLEHME BMONOrMYECKUX U CoLMabHbIX PaKTOPOB B aHTPOMOreHese.

OCHOBHble CTaAMW aHTponoreHesa. PaHHWe 4enoBekoOOpasHble 06e3bsHbI
(NPOKOHCYbI) U paHHKE NOHIMAbI — 06LLUME NPEAKN YeTOBEKOOOPA3HbIX 06E3bsH U
nofen. ABCTpanonuTekn — ABYHOrve Npeaku nofein. Yenosek ymenbliii, Nepeble
M3roTOBMIEHNSA OpyauiA Tpyda. UenoBek NpsAMOXOAALLMIA U MEPBbIA BbIXOL NHOAEN
3a npegdenbl  Adpukn. Yenosek reigensbeprckuii  —  o6wniA  Npefok
HeaHAePTa/lbCKOro YefioBeKa M YesioBeka pasyMHOro. YenoBek HeaHAepTa/lbCKUIA
KaK BWA NOAein X0NoAHOro KnvmaTa. YenoBek pasyMHbli COBPEMEHHOIO TUNa,
[NEHVUCOBCKMIA  YeNlOBEK, OCBOEHME KOHTWHEHTOB 3a npedenamn  AdpuKu.
NaneoreHeTnKa 1 NaseoreHOMUKa.



SBOMOUMSA COBPEMEHHOIO YenoBeka. ECTECTBEHHbIN OTOOP B MOMNyNAUMAX
yesioBeka. MyTalMOHHbBIA Npouecc U nonmmopgusm. MonynsaumMoHHbIe BOJHbI,
Apeind reHoB, Murpaums n «3geKT ocHoBaTeNs» B MOMyAsAUUAX COBPEMEHHOIO
yenoBeka.

Uenoseyeckne pacbl. lNoHATME O pace. Bonblume pacbl: eBponeoujHas
(eBpasuiickas),  aBCTpasio-HerpovaHas  (3KBaTopuasibHasl),  MOHro/IonaHas
(asnarcko-amepurikaHckas). Bpemsi ¥ nyTu pacceneHus 4YesioBeKa Mo MJaHeTe.
EAVMHCTBO  4enoBeyeckux pac. HayyHas  HecOCTOATENbHOCTb — pacu3ma.
MpUCnoco6/eHHOCTL YenioBEKA K PasHbIM  YC/IOBUAM  OKPY>XKatoLLein cpefpbl.
BnuaHvne reorpadmuyeckord cpedbl M Apeipa reHoB Ha  MOPQOoruK  u
(hm3nonorunio Yenoseka.

MexaucumnanmHapHole  metodbl B (hm3mdeckoil  (BMONOrMYecKoi)
aHTPOMONOrNN.  DBOJIOLUMOHHAA  @HTPOMONOrMA W Masie0aHTPOMNoorns
4esI0BEYECKUX Monynsumin. bruocoumnanbHble UCCNefoBaHMs MPUPOAbI YenoBeKa.
VccnefnoBaHve KO3BOOLMM BMOTOTMYECKOTO U COLMAIBHOTO B YeslI0BeKe.

JlemoHcTpanuu

MopTpeTbl: Y. AapsuH, J1. Jnukn, A. A. PornHckuii, M. M. I'epacumos.

Tabnuubl N cxembl: «MeTofbl aHTPOMOMOrMM», «I"0NIOBHOM MO3I YesioBeKa,
«YenoBekoobpasHble 06e3bsHbI», «CKeNeT YenoBeka W CKeneT LMMMIaH3e»,
«PYANUMEHTLI 1 aTaBuU3Mbl», «[ABUXKYLLME CUbI AHTPOMOreHes3a», «3B0JIHOLMOHHOE
APEBO  4enoBeKka», «ABCTpanonuTek», «YenoBek ymenblid», «Yenosek
NPAMOXOAALLMIA», «[JeHNCOBCKUIA YenoBek» «HeaHaepTanbLbl», «KpOMaHbOHLbI»,
«[MpefKkn Yyenoseka», «3Tanbl 3BOOLUN Ye/T0BEKa», «Pacbkl Ye/I0BEKay.

O6opyfoBaHMe: MyNsHXKM  OKaMeHeNocTed, MpeAMETOB  MaTepuaibHOM
KyNbTypbl MPeAKoB  4enoBeka, penpogykuum  (dotorpadumn) KaptmH C
MU(ONOrMYECKUMN N OUONENCKMMUN  CHOXKETaMM  MPOUCXOXAEHNA Ye/0BEKa,
(hoTorpagimm HaxofoK UCKOMaeMbIX OCTATKOB YesIoBEKa, CKe/eT YesioBeka, MoAesb
yeperna 4enoBeka W Yepena LWMMMIaH3e, MOAENb KUCTU YenoBeKa W KUCTU
LUMMMNaH3e, MOZesv Topca NpPeaKoB YesoBeka.

JlaGopaTtopuass paGora «/I3yyeHMe OCOBEHHOCTE CTPOEHMSI CKeneTa
4e/I0BeKa, CBA3aHHbIX C MPAMOXOXAEHNEM>.

IpakTuyeckas padora «/13yyeHne 3KOMOMMYECKMX afanTalmin YenoBeka.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3apoxaeHve n passuTre akonorum B Tpygax A. N'yméonbara, K. @. Pyrbe,
H. A. CeBepuoBa, 3. l'ekkend, A. TeHcnn, B. H. CykauéBa. Pa3fgensl 1 3agaun
akonorun. Ceasb 3KOIOMMK C APYTMMU HayKaMu.



MeToabl akonorun. onesble HabNHOAEHUA. DKCMEPUMEHTbI B 3KOMOTUN:
NpUpoLHble © nlabopatopHble. MogenmpoBaHue B 3KOM0rMKM.  MOHUTOPUHT
OKpY>KatoLLLel cpefpl: NOKasbHbIA, PErMOHaIbHbI U FNO6asbHBbIA.

3HayeHVe  9KOMOTMYECKMX 3HaHWW 4N YenoBeKa.  JKOSIOTMYECKOoe
MWPOBO33pEHNE KaK OCHOBa CBSA3ell YesioBevecTBa C Mpupogon. dopmmpoBaHme
3KO/IOrMYECKON Ky/bTypbl Y 9KONOrMYECKON rpaMOTHOCTU HaceeHus.

JdeMoHCTpaMuA

MopTtpeTbl: A. T'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, 3. 'ekkenb, A.
TeHcnn, B. H. Cykaués.

Tabnuubl 1 cxembl: «Pa3genbl 3Konornm», «MeTogpl 3KoNornm», «Cxema
MOHUTOPUHIa OKPY>KatoLLEi cpefbl».

JlaGopaTopHas padora «M3yyeHmne METO/0B 9KO/1I0r NYECKMX
nccnefoBaHnn.

Tema 7. Opranusmsl U cpea OOMTAHUSA

JKOoNornyeckre akTopbl ¥ 3aKOHOMEPHOCTU KX AencTBudA. Knaccugunkaums
9KOJIOrMYECKMX (DaKTOPOB: abMoTUYECKMe, BLUOTHYECKMNe, aHTponoreHHble. ObLyme
3aKOHOMEPHOCTU [elCTBUA 3KOMOrMYeckux (aktopos. lMpasuno muHumyma (K.
LLinpeHrenb, KO. JInbumx). TonepaHTHOCTb. IBPUOUOHTHLIE U CTEHOOWOHTHbIE
OpraHu3mbl.

AbnoTtunyeckme Gaktopbl. CBET KakK 3KOMOrMYeckun aktop. [eicTeume
PasHbIX Y4aCTKOB COJIHEYHOrO CreKTpa Ha OpraHu3mbl. DKOMOrMYeckue rpynmnbl
pacTeHW U >KMBOTHBLIX MO OTHOLUEHMIO K cBeTy. CurHanbHas pofib CBeTa.
doTonepmoaunsm.

Temnepatypa Kak 3KO/OrM4Yeckuin (haktop. [eicTBme Temnepatypbl Ha
OpraHu3mbl. OMNKUIOTEPMHbIE Y TOMONOTEPMHbIE OpPraHn3mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIE OpraH3Mbl.

BnaXHOCTb Kak 3KOoNornveckmin akrop. [pncrnocobnieHns pacTeHnin K
noafepXXaHno BogHoro 6anaHca. Knaccugukaums pacTeHWiA Mo OTHOLLEHWUIO K
BoZe. [MpncrnocobneHns XMBOTHBIX K MU3MEHEHWNIO BOAHOTO pexuma.

Cpefbl 006WMTaHMA OpPraHM3MOB: BOJHas, Ha3eMHO-BO3AYLLHasA, MOYBEHHas,
rnybvHHas  MOAMOYBEHHAs,  BHYTPUOPraHuM3meHHas.  PUNKO-XUMUYECKME
0COBEHHOCTN cpef 06uUTaHMs opraHu3MoB. [1pucnoco6/ieHns OpraHM3MoB K
YKU3HW B pasHbIX cpeaax.

Buonornyeckne putMbl. BHewHWe W BHYTPEHHUE PUTMbl. CyTOYHble W©
rognyHble puUTMbl. MPUCMOCO6/IEHHOCTL OPraHM3MOB K CE30HHBLIM M3MEHEHUAM
YCNOBUIA XXN3HW.

YKn3HeHHble  (hopMbl  OpraHM3MoB. T[lOHATME O >KWU3HEHHOW (hopme.
YXn3HeHHble (POPMbI pacTEHWNIA: [epeBbs, KYCTapHUKN, KyCTapHUYKM, MHOTO/IETHIE



TpaBbl, OAHOMETHME TpaBbl. YXU3HEHHblE (OPMbl XXMBOTHbLIX: TUAPOOMOHTHI,
reobMoHTbI, a3P06UOHTLI. OCOBEHHOCTY CTPOEHUS N 06pasa XU3HM.

BuoTnyeckne  aktopbl.  Bugbl  GMOTMYECKMX  B3aMMOAENCTBUIA:
KOHKYPEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero ¢opMbl. MNapasntusm, Koonepauus,
MyTyann3m, KOMMeHcasIM3M (KBapTUPaHTCTBO, Hax/1lebHMYeCcTBO). HeTpodnyeckme
B3aumogencTemsa  (Tonuuyeckue,  Qopuyeckne,  abpuyeckmne).  3HayeHme
OMOTUYECKUX B3aUMOAENCTBUAMA [ANA  CyLeCTBOBaHMS OpraHuW3MOB B Cpeje
06uTaHusA. MPUHLMMN KOHKYPEHTHOIO UCKHOYEHMS.

JleMoHCTpanun

Tabnuubl N CXembl: «3KOMOrMyeckne MakTopbl», «CBETOBON CMEKTP»,
«OKONOMMYECKME TPYMIbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «Ten/OKPOBHbIE
XXMBOTHbIE», «XONOAHOKPOBHbIE >KMBOTHbIE», «®PU3M0N0OrMYecKe agantauun
XXMBOTHbIX», «Cpefbl 00UTAHMS OpPraHnU3MoB», «BMOIOTNYECKME PUTMbI»,
«KM3HEHHbIE  (DOPMbI  PaCTEHWUIA»,  «KMU3HEHHbIE  (HOPMbl  XKMBOTHbIX»,
«OKOCUCTEMA LLUMPOKOIMCTBEHHOIO Necax», «OKOCUCTEMa XBOMHOIo neca», «Llenu
NUTaHnsA», «XUWHUYeCTBO», «llapasnTusam», «KOHKypeHuus», «Cumonos»,
«KoMMeHcann3m».

O6opyfoBaHMe: repbapun PacTEHUn U XMBOTHbLIX, MPUCMIOCOO/IEHHBIX K
B/IMSHUIO  Pa3/IMYHbIX 3KOMOrMYeCKNX (DaKTopoB, repbapum CBETONHOOMBBIX,
TeHeM0OMBLIX U TEHEBLIHOC/IMBbLIX PaCTEHWI, CBETO/MOOMBbIE, TEHEN6VBbIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHus, repbapumn 1 KOMNeKuum Tensiontobmssbix,
3MMOCTOMKNX, MOPO30YCTOMUMBLIX PaCTEHWIA, Yyyena NTUL, N 3Bepen, repbapun
pacTeHuid, OTHOCALMXCA K rurpotmTam, Kcepogutam, mMe3oguTam, KOMHATHbIE
pacTeHus AaHHbIX TPy, KOMNeKUUN XXMBOTHBIX, 0OMTalOWMX B pasHbIX cpefax,
repbap M KONMNEKUMU PacTEHUA U XKMBOTHBIX, 06/1a4al0LWMX YepTamu
MPUCNOCO6MEHHOCTU K CE30HHBIM W3MEHEHUSAM YCNOBWIA XXU3HW, repbapun K
KONMEKUMN PacTEHMIA N XKMBOTHbLIX Pa3/IMUHbIX XWU3HEHHbIX (HOPM, KONneKuuu
YKMBOTHbIX, YYaCTBYHOLNX B PA3/IMYHbIX OMOTUYECKNX B3aUMOAENCTBUSAX.

JlaGopaTtopuasi padora «BbIfBNeHMe nNpuUCNocobneHnii opraHM3MoB K
B/IUSHUIO CBETa».

JlaGopaTtopuass pabora «BbIfBNeHMe nNpuUCNocobneHNii opraHM3MoB K
B/IMSIHUIO TEMMEPATYpPbI».

JlaGopaTtopnasi padora «AHATOMUYECKME OCOOGEHHOCTU pacTeHUd U3
pasHbIX MECT 0OUTaHNSA.

Tema 8. IK010rusl BUAOB U MOMYJIANMIA

JKOMOrMYeCKe  XapakTepucTukn  nonyndumun.  llonynsaumsa  Kak
6uonornyeckas cuctema. Posib HEOAHOPOAHOCTY cpedbl, hM3nYecKnX Gapbepos K
0Cc06eHHOCTe 61onornm BUAOB B (DOPMMPOBAHUN NPOCTPAHCTBEHHOW CTPYKTYpbI
nonynsaunii. OCHOBHble MoOKasaTenM Nonynsuun: YMUCNEHHOCTb, MIOTHOCTD,



BO3pacTHad W nonoBasa CTPYKTypa, POXAaemoCTb, MPUPOCT, TEMM POCTa,
CMEpPTHOCTb, MUTpaLms.

3Konornyeckaa cTpyktypa nonynaumm. OLeHKa YMCNEeHHOCTU NOnynauuu.
OnHammka nonynaumm n eé perynaumsa. BUoTUYeckmii noTeHUman nonynsauuu.
MopgenupoBaHue AUHaMUKN nonynaunn. Kpusble pocta YNCNIEHHOCTU NONYNALMN.
KpuBble BbDKMBaHMA. Perynaums 4mcieHHOCTUM Monynsuuii: pofib  (PakTopos,
3aBUCALLMX W He 3aBUCALLMX OT MIOTHOCTU. DKOMOrMYecKue ctpareruy Buaos (r- v
K-cTparerun).

[MoHATME 06 3KOMOrMyeckom Hue Buaa. MectoobutaHme. MHOromepHas
MOAEeNb 3KONMOrnyeckom Huwm k.M. XaTumHCOHa. Pa3mepbl 3KOIOMMYeCKOMn
HULWLK. TToTeHUManbHaa 1 peain3oBaHHas HULLIN.

Bug kKak cuctema nonynauuid. Apeanbl BMAOB. Buabl U UX XU3HEHHble
CTpaTerun. AKO0rMYecKne IKBUBAJIEHTI.

3aKOHOMEPHOCTM MOBEAEHMS M MUrpaumid XXUBOTHbIX. bBuonornyeckue
NHBA3NMN Yy>KepOoLHbIX BUAOB.

JlemoHcTpanuu

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl ©  CXeMbl: «IKOJIOTUYECKME XapaKTEPUCTUKU  NOMYNALMN»,
«[MpoCTpaHCTBEHHasa  CTPYKTypa  nonynsauyum»,  «Bo3pacTHble  nupamuisbl
nonynaunm», «CKOpPOCTb  3acefieHUss  MOBEPXHOCTM  3emMan  pas/IMYHbIMU
opraHuaMammn», «Mogenb 3KONOrnM4eckom HUWmM K. . XaTunmHcoHa».

O6opyoBaHue: repbapun pacTeHNIA, KONNEKLUN XUBOTHbIX.

JlaGopaTtopnass  padora  «[1pUCNOCOGMEHNS  CEMSAH  pacTeHUd K
pacceneHunIo».

Tema 9. Ikos0rusi coo0IECTB. IKOJOTHUECKHE CHCTEMBbI.

CoobulecTBa opraHvM3moB. buoueHO3 M ero CTpykTtypa. CBasu mMexay
opraHusaMamu B 61MOLEHO3E.

JKocuctema Kak OTKpbiTas cuctema (A. k. TeHcnm). ®YHKUMOHA/bHbIE
GMOKA OpraHM3MOB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefyLeHTbI.
Tpodgmyeckne ypoBHWU. Tpodmueckme uenu M cetn. ABMOTUYECKME 6IOKK
aKocucTeM. [MouBbl U UMbl B 3KOCUCTEMAX. KpyroBopoT BELLECTB 1 NMOTOK 3HEPruun
B 3KOCUCTEME.

OCHOBHble  MnokKasaTenn  3KocucTeMbl.  buomacca ¥ npoayKums.
JKOI0rMYecKre NMpammnibl Yncen, 6UOMacchl 1 3HepPrun.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HanpasneHHble 3aKOHOMEpPHblE CMEHbl COOOLLECTB — CyKLeccuun. epBuyHbIe U
BTOPUYHbIE CYKLECCMM W KX MPUYMHbI. AHTPOMOreHHble BO3AENCTBUA Ha
cyKueccun. KnnmakcHoe coobLectso. briopasHoobpasne 1 NosHoTa KPyrosopoTa
BELLECTB — OCHOBA YCTOMYMBOCTU COOOLLIECTB.



[pupogHbIe 3KOCUCTEMbI. Dxocucmemovl 03€p U pex. IKocucmemvl mMopel u
oKeanos. Ixocucmemvl MyHOp, 1€co8, cmenell, NyCmblHb.

AHTPOMOreHHbIe 3KOCUCTEMBI. ArpoakocucTema. ArpoueHos. Pasnnuuma
MeXAy aHTPOMoreHHbIM1 1 NpUpPpoaAHbIMN 3KOCUCTEMaMN.

Yp6oakocucTemMbl. OCHOBHble KOMMOHEHTbI yp6o3akocucTeM. [opoackas
(nopa n ayHa. CuHaHTpONU3aums rOpPoACKOW (hayHbl. buonornuyeckoe wu
X039MCTBEHHOE 3HAYEHWE arpoIKOCUCTEM 1 YPBOIKOCUCTEM.

3aKOHOMEPHOCTM (POPMUPOBAHMSI OCHOBHbIX B3aMOAECTBUIA OPraHU3MOB B
aKocucteMax. Porb kackadHoeo s¢hghekma u 6U008-30upuxamopos (Kuouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. [epeHOC IHEPTUMN U BELLECTB MeXAY
CMEXHbIMWN 3KOCUCTEMAMW. Y CTONYMBOCTb OpraHM3mos, I'IOI'IyﬂFILI,VIM N 3KOCUCTEM
B YCNOBUAX ECTECTBEHHbLIX N aHTPOMONeHHbIX BO3A€VICTBVII7I.

Mexanuzmoi 8030eticmeusi 3aepA3HeHUl pPA3HbIX Munos Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJIO2UHECKO2O0  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUs.
MGTO,EI,OI'IOFI/IH MOHUTOPWUHIa eCTECTBEHHbLIX N aHTPOMOINeHHbIX 3KOCUCTEM.

JlemoHcTpanuu
MopTtpeT: A. K. TeHCcnn.
Tabnmubl 1 cxembl:  «CTpykKTypa  OMOLIEHO3a»,  «JKOCUCTEMaA

LLIMPOKOSIMCTBEHHOrO fieca», «9KOCUCTEMA XBOMHOI0 neca», «PyHKLUNOHa/bHbIE
rpynnbl OpraHM3MoB B 3KOCUCTEMe», «KpyroBOpOT BELLECTB B 3KOCUCTEME»,
«Llenun nuTaHnsa (NacTouwHas, AeTpUTHasA)», «OKON0rnyeckas nupammaa Yncens,
«OKOoNornyeckas nupammuaa 61MomMacchbl», «3IKOMOrMYecKas nupaMmaa 3HepPrumn,
«Obpa3oBaHne 60/10Ta», «lNepBUYHAn CyKLeccus», «BoccTaHOBNeHME neca Mnocne
noXkapa», «39KocuUCTeMa 03epa», «ArpoleHo3», «KpyroBopoT BeLLECTB M MOTOK
3HEPrum B arpoLieHo3e», «Mpumepbl ypO0O3IKOCUCTEM.

Ob6opynoBaHue: repbaprn pacTeHWUiA, KOMNEKLMN HACEKOMbIX, Yydena NTuL, 1
3Bepen, repbapunt KynbTypHbIX N AUKOPACTYLLMX PACTEHWNIA, aKBApPUYM KaK MOAE/b
3KOCUCTEMBI.

IpakTuyeckas padora «/13yyeHne v onmcaHne ypo0o3aKoCUCTEMbI».

JlaGopaTopHass paGora «M/3yyeHne pa3HOOOpPa3nst MENKUX MOYBEHHbIX
YNIEHNUCTOHOTMX B Pa3HbIX 3KOCUCTEMAX.

DrcKkypeusi «KCKYpCUs B TUMUYHBIA BuoreoueHos (B Aybpasy, GepesHsik,
e/lbHUK, Ha CYX0/0/1bHbIN NN MONMEHHbIV Nyr, 03epo, 60/10T0)».

Dkckypeusi «OKCKYpPCUA B arposkocuctemy (Ha rnone WaM B TEMNJIMYHOE
X035MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

Buocgepa — obLiennaHeTapHas 060/04Ka 3emMnn, rae CyLlecTByeT uWau
CyLLLeCTBOBasa XXU3Hb. Pa3BUTME NpeacTaB/ieHnin o Gruoctepe B Tpygax 3. 3tocca.



YueHue B. . BepHaackoro o 6uocepe. Obnactn brocgepb! 1 eé coctas. XKnBoe
BELLLeCTBO 6mocgepb! 1 ero PyHKLUUN.

3aKOHOMEPHOCTN CyLLecTBOBaHUS buocdepbl. OcobeHHOCTM Brocdepbl Kak
rnobanbHOM aKocmucTeMbl. JuHaMMyeckoe paBHOBecue B brochepe. KpyrosopoTsl
BELLECTB 1 BMOreoXMMmyeckme UUKbl (Yrnepoga, asora). PUTMUYHOCTb SBMEHMUIA
B Grocdepe.

30HanbHOCTL 6uocepbl. oHATME O 6GMoMe. OCHOBHble OGMOMbI CyLUW:
TYHAPA, XBOWHbIE fleca, CMeLUaHHbIe U LUMPOKONMCTBEHHBIE 1eca, CTeNu, CaBaHHbI,
MYCTbIHW, TPONMUYECKME Nleca, BbICOKOropbs. Knmmar, pacTUTeNIbHbIA 1 XKUBOTHbIIA
Mup 6MOMOB CyLUW.

CTpyKTypa 1 (hyHKLUMA XKNBbIX CUCTEM, OLIEHKA MX PECYPCHOrO0 NoTeHLmana n
BrochepHbIX DYHKLNNA.

JleMoHCTpauumn

MopTpeTbl: B. L. BepHaackui, 3. 3tocc.

Tabnuubl 1 cxembl: «I"eocgepbl 3emnun», «KpyroBopoT a3oTa B Npupoaes,
«KpyroBopoT yrnepoja B npupoge», «KpyroBopoT KUCM0OpoAa B MNPUPOAE»,
«KpyrosopoT BoAbl B npupoge», «OCHOBHble G6MOMbI Cyln», «KnMmartmnyeckue
nosica 3emMnu», «TyHapa», «Tanra», «CMellaHHbIn necy», «LLNpOKONNCTBEHHbII
nec», «Ctenb», «CaBaHHa», «[TyCTbIHS», « TPOMUYECKUIA NEC».

O6opyaoBaHue: repbapum pacTeHNIA pasHbIX GUOMOB, KONNEKLMN XKNBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0ias cpeaa

JKOMOrMYecKne Kpuancbl M UX MpUYMHbL. Bo3geicTene 4enoBeka Ha
buoctepy. 3arpsisHeHMe BO3AYLWHON cpedbl. OxpaHa Bo3dyXa. 3arpssHeHume
BOAHOM cpefbl. OxpaHa BOAHbIX pecypcoB. PaspylleHve noysBbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHWe KnmarTa.

AHTPOMNOreHHOe BO3AENCTBME HA PACTUTENbHBIA N XXMBOTHLIA MUp. OxpaHa
PacTUTENIbHOrO W >XMBOTHOro Mupa. OCHOBHble MPUHLMMbLI OXpaHbl MPUPOAbI.
KpacHble KHUrKM. Oco60 oxpaHsiemble npupogHble Tepputopun  (OOITT).
BoTaHn4yeckme cagpbl 1 300/10MMYECKME NMapKu.

OCHOBHble MPUHUMMbLI YCTOMYMBOrO pPasBUTUA Ye/loBEeYeCTBA U NPUPOAbI.
PauvoHanbHOE  MPUPOAOMNOSb30BaHNE M COXpaHeHWe  BMONIOrMYeckKoro
pasHoobpasua 3emnn. O6LME 3aKOHOMEPHOCTU TN106a/1bHbIX 3KOM0rMUYeCKnx
Kpn3ncoB. OCO6EHHOCTM COBPEMEHHOIO Kpr3nca 1 ero BepPosiTHbIE MOCeACTBUS.

Pa3BuTMe METOAOB MOHWUTOPMHIa pPasBUTUA  OMAaCHbIX TEXHOreHHbIX
npoueccoB. Cucmemuble UCCIeO08aHUSL nepexoda K pecypcocbepezaiowell U
KOHKYPEeHmMOCnocobHol suepeemuke. buonocuueckoe paznoobpasue u buopecypcoi.
HaquHaﬂbele qu)OpMaLﬁ/IOHHble cucmemaul, 06607161!1/{661}01/0;1/[6 ()ocmyn K
qubopmaL;uu nO COCMOSHUID OmOenbHblx 6u0o8 u sKocucmem. QOcHoswl



9Kopeabuiumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
P€KOHcmpyl<l4uﬂ MOPCKUX U HA3EMHbIX IKOCUCmMeM.

JdeMoHCcTpaMuA

Tabnuubl M CXeMbl:  «3arpsA3HeHne  aTmocgepbl»,  «3arps3HeHune
rmapocdepbl», «3arpsisHeHMe MnouBbl», «[lapHMKOBbLIA  adekT», «Ocobo
OXpaHsieMble MPUPOAHbIe TEPPUTOPUM», «Moaenn ynpaBnsemoro Mvpa.
O6opyaoBaHue: oTorpamm OXpPaHsiEMbIX PaCTEHUI U XKUMBOTHbIX KpacHoi
KHUrn Poccuniickon degepaunn, KpacHon KHAMM permoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®roC COO ycraHaBnMBaeT TpeboOBaHMA K pe3ynbTataM OCBOEHUA
obyvarowMmcs  nporpamMm  cpegHero  o6Liero 06pas3oBaHUSA:  IMYHOCTHbIE,
MeTanpeaMeTHbIE U MPeAMETHbIE.

B CTpyKType NMYHOCTHBIX pe3ynbTaToB OCBOEHMS MPOrpaMmMbl No 6Monorum
BblA€NeHbl CNnefytoLine COCTaBNAOLME: 0CO3HaHEe 00YyYatoWUMUCH POCCUMCKOM
rpaXX4aHCKON NAEHTUYHOCTM — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
W CamMOOMpPeaeneHnto, uanuuue momueayuu K  00yYEHUO  6Buonoruu,
yenenanpaenentoe paszéumue BHYTPEHHUX YOEXOEHWN NMYHOCTM Ha OCHOBE
K/TKOYEBbIX LIEHHOCTEW WM UCTOPUYECKUX TpaguuuMiA pas3BuTUA OGMOMIOMMYECKOro
3HaHWA, 2comosHocmb u cnocobrocms 00YHaIOLMXCH PYKOBOACTBOBATLCS B CBOEN
AEATENIbHOCTU  LIEHHOCTHO-CMbIC/IOBBbIMW  YCTAHOBKAaMK, MPUCYLLMMI  CUCTEME
buonornyeckoro  00pasoBaHUsl, Haauuue  npaocosnanusi  IKONOTMYECKOM
KYy/NbTYpbl, cnocobrocmu cmasums LN N CTPOUTL YKU3HEHHbIE MN/1aHbI.

JINYHOCTHbIE pe3ysnbTaTbl OCBOEHMSI MPOrpamMmmMbl Mo 6UOIOrNK AOCTUIakoTCA
B edMHCTBE Y4yebOHOW M BOCNUTATE/IbHOM [AeATeNIbHOCTM B COOTBETCTBUM C
TPaANLUNOHHBIMW POCCUACKAMUN COLMOKYNbTYPHBIMU, UCTOPUYECKUMM U AyXOBHO-
HPaBCTBEHHbIMW LEHHOCTSIMW, NPUHATbIMKA B OO6LLECTBE MpaBuiaMu 1 HOPMaMm
NnoBefeHNs 1 CcnocobCTBYHOT Mpoueccam Camono3HaHUs, CamMOBOCMUTAHUA 1
CaMopasBUTUSA, PasBUTUA BHYTPEHHe MNO3UUUW  JINYHOCTK, MaTpuoTU3Ma U
YBaXKEHMS K 3aKOHY W MpaBOMNopsaKy, YeNoBeKY Tpyda U cTaplieMy MOKONEHMIO,
B3aMMHOMO YBaXKEHWS, GEPEXHOr0 OTHOLUEHWS K KYNbTYPHOMY Hacneauio wu
TpaAMuMaM MHOMOHaLUMOHaIbHOro Hapofa Poccuiickoit ®egepaummn, npupoge u
OKpY)KatoLLIeN cpeae.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Yy4yeGHOro npegmetra «bBuonoruns»
A0/MKHbI OTPaXXaTb FOTOBHOCTb M CMOCOOHOCTbL 00YYatOLLMXCA PYKOBOACTBOBATLCA
CPOPMMPOBAHHOM BHYTPEHHEA MNO3UUMENA NNYHOCTW, CUCTEMOM LEHHOCTHbIX
OpVEeHTaLUMn,  MO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHW,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LecTBa, paclUMpeHne >XMU3HEHHOrO
OnbITa W OMbITa AEATENbHOCTM B NPOLIECCE peann3aL OCHOBHbIX HarpaBneHWI
BOCNUTATENbHON AeATENIbHOCTU, B TOM YMC/E B YaCTW:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

CPOPMMPOBAHHOCTb MPaXKAAHCKOM NO3MLMK 06yYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCMIACKOr0 06LLEeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHbLIX MpaB W 00653aHHOCTEN, YBaXKeHue
3aKOHa 1 NpaBoMnopsaKa;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW [eATe/IbHOCTM Npu  CO34aHuK
YyUYeOHbIX MPOEKTOB, PeLleHUn Y4ebHbIX M MO3HaBaTe/IbHbIX 334ay, BbIMOIHEHUM
OMONOrNYECKMX 3KCNEPUMEHTOB;

CMOCOOHOCTb  OMNpefensTb COBCTBEHHYHD MO3MLUMIO MO  OTHOLLEHUIO K
SBNEHMSIM COBPEMEHHOM XXN3HWN N OO BACHATL €é;

YMEHMe yumnTbiBaTb B CBOMX AEWCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMO/ENCTBUSA NIOAEN C pasHbIMU YOEXAEHUAMU, KYNIbTYPHbIMU LLEHHOCTAMM U
CoLUManbHbIM NMONOXKEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOMO BbIMOHEHNS
yuyebHbIX, MNO3HaBaTeNbHbIX W WCCNEAOBaTENbCKUX 3afa4y, YBaXKWUTE/bHOI0
OTHOLUEHMAA K MHEHWIO OMMOHEHTOB MPU 06CYXAEHWM CMOPHbLIX BOMPOCOB
OMONOrMYECKOro cofepxaHus;

FOTOBHOCTb K N'YMaHUTapHOW W BOMIOHTEPCKOW AeATENbHOCTY;

2) MATPHOTHYECCKOI'0 BOCIIMTAHUA:

ChopMMPOBAHHOCTb poCCuInCKoW rpakKAaHCKOM NAEHTUYHOCTN,
NaTpuMoTu3Ma, YBaXXEHMSA K CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTWU Mepef
PoanHoi, ropAocTh 3a CBOM Kpail, CBOK PoamHy, CBOW £A3blK U KYNbTYpy,
MPOLLINIOE U HaCcTosLLEe MHOrOHaLMOHaIbHOIo Hapoda Poccuu;

LIEHHOCTHOE OTHOLLIEHWNE K NPUPOAHOMY Hacneamto 1 NaMsTHUKaM NpMpofbl,
[OCTVKeHUAM Poccum B HayKe, UCKYCCTBE, CMOPTe, TEXHOIOTUAX, TPYAE;

CMOCOOGHOCTb OLleHMBATb BK/1a[, POCCUIACKUX Y4YE€HbIX B CTaHOB/IEHWE W
pasBuTe OMONOrMM, MOHMMaHWUS 3Ha4yeHWUs OMONOrMM B MO3HAHUM 3aKOHOB
MPUPOAbI, B XXMN3HM YeN0BeKa U COBPEMEHHOMO O6LLECTBA;

naeHas yoeXxaEHHOCTb, FOTOBHOCTb K CNyXeHUto u 3awmte OTeuyecTsa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

0CO3HaHWe AyXOBHbIX LIEHHOCTE POCCMIACKOr0 Hapoaa;

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUYECKOr0 NOBEAEHWS;

CMOCOOHOCTb OLEHMBATL CUTYaUMIO U MPUHMMaTb OCO3HaHHbIE PeLIEHUS,
OPVEHTUPYACHL HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHWe IMYHOro BK/IaZa B MOCTPOEHME YCTONYMBOrO OyAyLLero;

OTBETCTBEHHOE OTHOLLIEHVE K CBOMM POAUTENAM, CO3A4aHMNI0 CEMbM Ha OCHOBE
OCO3HAHHOIr0 MPUHATUS LIEHHOCTE CEMENHOM >KU3HW B COOTBETCTBUM C
Tpaguumammn Hapogos Poccuu,

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

3CTETUYECKOE OTHOLUEHME K MUPY, BKIKOYAs 3CTETUKY ObiTa, Hay4yHOro wu
TEXHNYECKOro TBOPYECTBA, CNOPTa, TPY/a, 00LLECTBEHHbIX OTHOLLEHWIA;

MOHVMMaHKEe 3MOLIMOHAIbHOTO BO3[ENCTBIS XKMBOV NPUPO/bI U €€ LIEHHOCTY;



FOTOBHOCTb K CaMOBBIP@XEHWIO B pPasHbIX BUAax WCKYCCTBA, CTPEMJIEHME
MPOSBNATL Ka4ecTBa TBOPHYECKON NMYHOCTY;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIIUMOHAJIBHOI'O 6J13FOHOJ1y‘ll/lﬂ:

MOHMMaHMe W peasm3auus 340pPOBOr0 M 6e30MacHOro 0bpasa >KWU3HU
(3popoBoe  nuTaHWe,  COOMKOLEHWE  TUTMEHWYECKUX  MpaBul U HOPM,
cbaflaHCMPOBaHHBIA  PEXMM  3aHATUA U OTAblXa, perynsapHas  (usnyeckas
aKTUBHOCTb), OepeXXHOro, OTBETCTBEHHOrO W KOMMETEHTHOINO OTHOLUEHUA K
CO6CTBEHHOMY (PU3NYECKOMY W MCUXUYECKOMY 3[10POBbLHO;

MOHWMaHMe LEHHOCTU MpaBul  WHAMBUAYaANTbHOTO W KOMJIEKTUBHOIO
6e30MacHOro NoBefeHNs B CUTYaLMAX, YTPOXKAIOLLMX 340P0BbIO N XKN3HU NOLEN;

0CO3HaHWe NOCNeACTBUIA U HENPUATUA BPefHbIX NpuBblYeK (YNnoTpebreHus
aJIKOrons, HapKOTUKOB, KYPeHNS);

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCTW MacTepcTBa, TPYL0Nt00me;

FOTOBHOCTb K aKTUBHON [eATe/IbHOCTU TEXHONOMMYECKOn W CouMasbHOM
Hanpas/fIeHHOCTW, CMOCOBHOCTb MHULMNPOBATL, NJAHUPOBATL M CAMOCTOSATE/IbHO
BbIMO/IHATL TaKy0 AesATe/IbHOCTb;

NHTEpPeC K pas3MyHbIM cepam MpPodeccUoHanIbHON AeATeNbHOCTU, YMEHNe
COBepLUaTb OCO3HaHHbIA BblIGOP Oyaylle npodeccun U pPeann3oBbIBaThb
COOCTBEHHbIE XXM3HEHHbIE MNaHbI;

FOTOBHOCTb W CMOCOBGHOCTb K 06pa3oBaHM0O M CamMo06pa3oBaHUIO Ha
MPOTSHKEHNUMN BCEI XKU3HN;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

3KONOrMYeCKM LienecoobpasHoe OTHOLLEHME K Npupofe KaK WCTOYHMKY
YKW3HW Ha 3eM/e, OCHOBE eé CyLLLeCTBOBaHWS;

MOBbLILWEHE YPOBHSI 3KO/IOMMYECKON KyMbTypbl: MNPUOOPETEHNE OrbiTa
MNNaHWpPOBaHMSI MOCTYMNKOB W OLEHKNM WX BO3MOXHBIX MOCMeACTBUA  ANs
OKpY>KatoLLIe cpeapl;

0CO3HaHWe rnobanbHOro XapakTepa 3KOM0rMYyeckmnx npobsrem n nyTen mx
peLLeHns:;

CMOCOBGHOCTL MCMOMb30BaTb MNPMOBpeTaemble MPU  M3YyYeHUU Buonoruu
3HAHUS N YMeHUs NpU pelleHnM npobnem, CBA3aHHbIX C  pPauMOHa/IbHbIM
NpUpoAaonosib3oBaHnem  (CobnoaeHWe  MpaBun  MOBeAeHWS B NPUpPOJe,
Hanpae/ieHHbIX Ha COXpaHeHWe pPaBHOBECMS B 3KOCUCTEMAaX, OXpaHy BWOB,
aKocucTem, brocgepsl);

aKTUBHOE  HenpusiTMe  LENCTBUWA, NPUHOCAWMX Bpef  OKPY>XKatoLlein
NPUPOAHOM cpeae, YMeHMe MNPOrHo3MpoBaTb HE6/1aronpusTHbIE 3KONOrMYecKue
MocnefCcTBUSA NpeAnpUHUMaeMbIX AeACTBUIA U NPeaoTBpaLlaTh UX;



Ha/IMume pas3BMTOro 3KOOrMYECKOro MblLEHUS, 3KONOTMUYECKON KYNbTYpbl,
onbITa [eATeIbHOCTH 3K00rMYecKom Hanpas/IeHHOCTY, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HABATE/lbHOM, KOMMYHUKATUBHON M COLMaNbHOM
MPaKTMKE, FOTOBHOCTW K Y4YacTMIO B MPaKTUYECKON AeATeNlbHOCTU 3KOMOMMYECKOM
HanpaB/IEHHOCTY;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

CPOPMMPOBAHHOCTL MMPOBO33PEHNSA, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTUA HayKM M OOLLECTBEHHOW MPaKTWKW, OCHOBAHHOIO Ha Avanore
Ky/bTyp, CNOCO6CTBYHOLLLEr0 OCO3HAHMIO CBOEr0 MecTa B NMOMMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM W 4YMTaTeNIbCKOWM Ky/bTYpbl Kak CpefcTBa
B3aMMO/ENCTBMSA MeXAY MOAbMU U NO3HAHUA MUPA;

MOHMMaHVe Ccneynpukn BUONOrMnM Kak Hayku, OCO3HaHWA eé poin B
(hopMMpOBaHNM  PaLMOHAILHOrO Hay4HOrO MbIW/EHNS, CO3A4aHWN LENOCTHOrO
NpeacTaBneHMs 06 OKPYXXaloWEM MUpPe KakK O eAMHCTBE MpUpOAbl, YenoBeKa U
o6LecTBa, B MO3HAHWM MPUPOAHbLIX 3aKOHOMEPHOCTEN W peLueHun npobnem
COXpaHeHUs NPUPOAHOI0 paBHOBECUS;

YyO6eXXAEHHOCTL B 3HAUMMOCTM OMONOTUN AN COBPEMEHHON UMBUNM3ALMN:
o6ecrieyeHnss HOBOrO YPOBHSI Pa3BUTUS MeAULIMHbLI, CO3AaHWe MNepCreKTUBHbIX
OMOTEXHONOIWIA,  CMOCOBHLIX  pellaTb  PeCYpPCHble  MPO6MeMbl  Pa3BUTUS
4esI0BeYeCTBa, MoucKa MyTei BbIXoda U3 rnodasibHbIX 3KOM0rMYeCKUX Npodsiem u
obecrieyeHns  nepexoga K YCTOMYMBOMY  PasBUTUIO,  palMOHa/IbHOMY
MCNONb30BaHNIO MPUPOAHBLIX PECYPCOB M (POPMMPOBAHUIO HOBLIX CTaHAapTOB
XN3HU;

3aMHTEPECOBAHHOCTb B MOMYYEHUM OUMONMOTNYECKMX 3HAHUI B LENsX
MOBbILWEHNA O6LLEN KyNbTypbl, €CTECTBEHHO-HAy4YHOW rpaMOTHOCTH, Kak
COCTaBHOM 4acTV (PYHKUMOHaNbHOM rpaMOTHOCTM 00y4aromnxcs, opMmpyemon
MNpy M3yyeHnmn buonoruu,

MOHMMaHWE CYLLHOCTM METOAOB MO3HAHWS, UCMOMb3YEMbIX B €CTECTBEHHbIX
HayKax, CMnocOoBHOCTM WCMOMb30BaTh MOMlyYaeMble 3HaHWA AN aHam3a U
0ObACHEHMS ABNEHMIA OKPYXKAtOLWEero mMympa U npoucxogamnx B HEM M3MEHEHWIA,
yMeHWe [enaTb O060CHOBaHHbIE 3aK/IlOYeHMSI Ha OCHOBE Hay4HbIX (haKToB M
NMEHOLLIMXCA AaHHbIX C LIEMbI NOMYYEHUS AOCTOBEPHbIX BbIBOAOB;

CMOCOOGHOCTb CaMOCTOATENIbHO WCMOMb30BaTh OMOMOrMYECKNe 3HaHUA ANns
peLLeHns Npo6ieM B peasibHbIX XXN3HEHHbIX CUTYaUNsX;

OCO3HaHWe LIEHHOCTW Hay4yHOM AeATeNIbHOCTW, TOTOBHOCTb OCYLLECTBAATb
MPOEKTHYIO 1 UCCNeL0BaTENbCKYIO AEATENbHOCTb MHAMBUAYANIbHO 1 B TPYNNE;

FOTOBHOCTb M CMOCOOGHOCTb K HEMNPEpPbIBHOMY  00pa3oBaHWO U
CaMo06pa3oBaHNI0, K aKTMBHOMY MO/YYEHWUIO HOBbLIX 3HaHWIA MO Guonorun B
COOTBETCTBUU C XKXM3HEHHBIMW NOTPEOHOCTSAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeMeTHble pe3y/bTaTbl OCBOEHWSI y4yebHOro npeamerta «buonorus»
BK/KOYAOT: 3HauMMble AN (DOPMMPOBAHMS MUPOBO33PEHUS  OOYYaOLLMXCA
MEXANCLUMNMHAPHbIE (MeXNpPeaMeTHbIE) 0OLLEeHayYHble MOHATMSA, OTpakatoLme
LeIOCTHOCTb  HAay4HOM KapTWHbI MUpa W CneuudnkKy MeTOA0B MO3HaHMS,
MCMNONb3YEMbIX B €CTECTBEHHbIX HayKax (BELLEeCTBO, 3Heprus, siBfeHve, nNpoLecc,
CUCTEMA, Hay4HbIA (haKT, MPUHLMN, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpWs,
nccnegoBaHWe,  HabntoJeHWe,  U3MepPeHWe,  3KCMEPUMEHT U [pYrue);
YHUBepca/bHble Yy4eOHble [AelicTBUS  (MO3HaBaTeNbHbIE, KOMMYHWUKATUBHBbIE,

PErynsTUBHbIE), obecneynBsatoLLme (hopmrpoBaHue (hYHKLMOHa/TbHOM
rpaMOTHOCTM U COUMa/IbHOW  KOMMeTeHUMM  06y4aroLmMxXcs;  CrnocobHOCTb
obyyaroLmxcs MCMOMb30BaTb OCBOEHHble MEXANCLUUNIMHAPHbIE,

MMPOBO33PEHYECKME  3HAaHWUS W YHMBEPCaSlbHble  Y4yebHble [AeACTBUA B
Mo3HaBaTe/lbHOM N COLMaNbHOM NpaKTUKe.

B pesynbtate un3yyvyeHuss 6MOMOTMM Ha YPOBHe CpedHEro 06Llero
obpa3oBaHMs Yy obyuvatowlerocs O6yayT  cPOPMUPOBaHbI  MO3HABATE/IbHbIE
YHMBEPCa/IbHbIE YUYeOHbIEe AeACTBUS, KOMMYHUKATUBHbIE YHBEPCA/IbHbIE YYEOHbIE
OEACTBUSA, PErynsiTUBHbIE YHUBEPCA/lbHblE Y4yeOHble [eNCTBMS, COBMECTHaS
[eATeNIbHOCTb.

MeTanpegMeTHble pe3ynbTaTbl OCBOEHWSI MPOrpamMmMbl CpefHero 06LLero
06pa3oBaHNA LO/MKHbI OTPaXKaTb:

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHA y‘lCﬁHLlMI/I IMO3HABATCJIBbHbBIMU
NEUCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOoCTOATE/IbHO  (DOPMY/NIMPOBaTb WM aKTya/M3vMpoBaTb  Mpobnemy,
paccmartpusaTtb €€ BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUW 3HAHWMI MPUEMbI IOTUYECKOTO MbILLSIEHNS
(aHanu3a, CMHTe3a, CpaBHeHWA, KnaccumKkaumm, 0606LLEHNS), paCcKpbiBaTb CMbIC/
OMONOrNYECKUX NOHATUI (BbIAENSATb UX XapaKTepHble MPU3HaKW, ycTaHaB/MBaTb
CBAI3U C APYTVIMUN MOHATMSIMN);

onpeaensaTb LUENM [AeATeNbHOCTW, 3adaBas nNapameTpbl U KpUTEPUUM KX
AOCTVKEHWS, COOTHOCUTb Pe3ynbTaTbl AeSATENbHOCTM C MOCTABNEHHBLIMU LIENSIMU;

MCNoNb30BaTh BUOMOrMYECKMe MOHATUA A1 0OBACHEHMS (PAKTOB U ABMEHNIA
YXV1BOW Npupoabl;

CTPOMTb NOrMYEcKMe paccyxaeHuss (MHAYKTUBHbIE, AEAYKTMBHbIE, MO
aHanorum), BbIsSIBNATb 3aKOHOMEPHOCTM W MPOTUBOPEUMS B pacCMaTpUBaeMblX
ABNEHMAX, POPMYNNPOBaTL BbIBOAL! 1 3aK/HOUEHNS;

MPUMEHATb  CXEMHO-MOfeflbHble  CpeacTBa  ANA  MpefcTaBNeHus
CYLLECTBEHHbIX CBA3ei M OTHOLLEHWI B U3y4aemblX 6MOMOrMYeckmnx 06bEKTaX, a



TaKXXe  MPOTMBOPEYMIA  PasHOro  pofa,  BbISBMNEHHbIX B Pas3/IMYHbIX
MNH(OPMALMOHHbIX UCTOYHUKAX;

paspabartbiBaTb MJaH pelleHns npobsiembl C YYETOM aHasn3a UMEOLLMXCS
maTepuabHbIX N HeMaTepuasibHbIX PeCYPCOB;

BHOCUTb KOPPEKTUBbLI B EATENNbHOCTb, OLIEHNBATL COOTBETCTBME Pe3y/bTaToB
LleNsM, OLeHMBaTb PUCKM NOCNEACTBUIA JeATeNIbHOCTH;

KOOPAMHMPOBaTb W BbIMOMHATL  paboTy B YC/IOBUAX  PeasibHOrO,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOTO B3aMMOLENCTBUS;

pasByBaTb KPeaTMBHOE MbILL/IEHNE MPY PELLEHUN XXU3HEHHbIX NPO6IeM.

2) 6a30BbIe HCCIEN0BATEIbLCKHIE AeliCTBUA:

B/1afleTb HaBblKamMy y4ebHO-MCCNe0BaTe/IbCKOM M NMPOEKTHOW AeATe/IbHOCTH,
HaBblKaMW  paspelleHuss npo6sieM,  CMOCOOHOCTHIO M TOTOBHOCTbHO K
CamMOCTOATE/IbHOMY MOUCKY METOAOB PeLLeHNs NPaKTUYeCKNX 3adad, NPUMEHEHNIO
pa3INYHbIX MEeTOL0B MO3HAHUS;

MCNONb30BaTb pas/inyHble BUAbl AEATENIbHOCTM MO MOSYYEHUHO HOBOIO
3HaHWA, ero WHTeprnpeTauuu, nNpPeobpas3oBaHNIO U MPUMEHEHUIO B Y4eOHbIX
CUTYyaLMaX, B TOM YmC/ie NP CO34aHNM YYeOHbIX U COLMabHbIX MPOEKTOB;

(hopMMpOBaTb Hay4HbI TUM MbILW/IEHWNS, BNadeTb HAYYHOW TEPMUHOMOTMEN,
K/IIOUYEBbIMM NMOHATUAMU U MeTOAaMMU;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afauM B 006pa3oBaTe/lbHOM
[EATENIbHOCTU U XKMU3HEHHbIX CUTYaUusX;

BbISABNATb MPUYNHHO-C/IEACTBEHHbIE CBA3W U aKTyaln3uposaTb 3afaqy,
BblABUraTb rMnoTesy eé pelleHusi, HaXOoAWUTb aprymeHTbl ANA [0Kas3aTe/bCTBa
CBOMX YTBEPX/AEHWIA, 3a4aBaTb NapaMeTpbl U KPUTEPUN PELLIEHNS;

aHaM3MpoBaTb MOMYYEHHble B XOAe pPeleHns 3afayn  pesynbTathl,
KPUTUYECKN OLeHMBaTb MX [AOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

AaBaTb OLEHKY HOBbIM CUTyaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

OCYLLECTBNATbL Lie/leHanpaB/IeHHbIN MOWCK MepeHoca CPefcTB U CnocoboB
[eCTBUA B NPOJECCUOHANbHYIO Cpeay;

YMEeTb MEPEHOCUTb 3HaHWA B MO3HABATE/IbHYK0 W MpPaKTUYecKyto 06nacTu
XN3HeAeATeIbHOCTH;

YMEeTb UHTErPMPOBaTh 3HaHNA M3 pasHbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBble WAeW, NpefnaraTb OPUrMHa/bHbIE MOAXOA4bl U PeLUeHus,
CTaBUTb NPO6EeMbI U 337a4K, LOMYCKaKOLLMeE a/ibTePHATUBHbIE PeLLeHNs.

3) pabora ¢ unpopmMaumeii:

OPUEHTMPOBATLCA B Pa3/IMUHBIX UCTOYHMKAX MHOpMaLUnn (TEKCTe y4eBHOro
nocobus, Hay4yHO-NOMynsPHON NmMTepaType, OUONOrMYECKUX CNOBapsx WU
CMpaBOYHNKAX, KOMMbIOTEPHbIX 6a3ax [aHHbIX, B VIHTepHeTe), aHa/M3MpoBaThb



NH(OPMALMIO Pa3/InyYHbIX BULOB U (POPM MpeacTaBieHns, KPUTUYECKN OLIEHMBATD
eé 0CTOBEPHOCTb U HEMPOTMBOPEUNBOCTb;

(hopMyNMpPoBaTb 3anpocbl U NPUMEHATL Pas/iyHble METOAbI MPU MOUCKe U
oTbope 6MONoOrnyeckon MHopmaLmMm, HeoOXo0AMMON ANA BbINOMHEHNS YYEOHbIX
3a4au;

npuobpeTatb OMbIT WUCMO/b30BAHUA MH(OPMALYMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOM WA, COBEPLLEHCTBOBATb KY/bTYpPY aKTUBHOMO MCMO/b30BaHUSA Pa3/IyHbIX
MONCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMPATL  ONTMMa/IbHYO  (DOPMY  MpefCcTaB/IeHUs
610/1I0rMYecKoin nHopMauum (Cxembl, rpaunku, gnarpaMmbl, Tabanubl, PUCYHKN
N fpyroe);

MCNONb30BaTb HAyUHbIA S3bIK B KayeCTBe CpeAcTtea npu pabote ¢
OMO/IOTMYECKON  MHOPMaLME:  MPUMEHATb  XUMWUYECKUe, (PU3NYeCKMe W
mMaTeMaTU4yeckme 3Hakm M CUMBOSbI, (DOPMYysibl, abbpeBnaTypy, HOMEHKATypy,
MCronib3oBaTb M MNpeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME  CPeACTBa
HarnagHoCTw;

BfafeTb  HaBblkaMu  pacrno3HaBaHMA W 3aWuUTbl  MHOpMaLuN,
NH(OPMaLIMOHHON 6€30MacHOCTU IMYHOCTH.,

OBJIaIleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMH:

1) o6menmne:

OCYLLECTB/IATb KOMMYHWMKaLMK BO BCEX CPepax >XXM3HW, aKTUBHO Y4acTBOBATb
B Anasiore WM AMCKYCCMM MO CYLLECTBY 06CY»Xaemoin TeMbl (YMeHMe 3a/aBaTb
BOMPOCbLI, BbICKA3bIBaTb CYXXAEHUSA OTHOCUTENbHO BbIMOSIHEHUA Mpefnaraemoin
3afja4u, y4mTbIBaTb MHTEPECHI N COrNMacoBaHHOCTL MO3NUMIA APYrUX Y4aCTHUKOB
Ananora unmn GUCKyccun);

pacnos3HaBaTb HeBepbasibHble CpeacTea 00LWeHWsA, MOHMMATb 3HauyeHue
CoLMasibHbIX 3HAKOB, MNPEeAMNOCbIIOK BO3HWKHOBEHWUA KOH(IMKTHBLIX CUTYauWn,
YMETb CMAryaTb KOH(/IMKTbI 1 BECTW MEPEroBopbl;

B/lafleTb Pas/IMyHbIMK cnocobamy 0OLLEHUS N B3aUMOLENCTBUSA, MOHMMATb
HaMepeHWs 4pYruX NMoAen, NPosSBAsATb YBAXKMUTE/IbHOE OTHOLLEHME K COBecejHUNKY
N B KOPPEKTHOM hopme hopMyIMpoBaTb CBON BO3PAKEHUS;

PasBEPHYTO W NOrMYHO M3naraTb CBOK TOYKY 3PEHUS C WCMOJSIb30BaHNEM
13bIKOBbIX CPEACTB.

2) coBMeCTHasl 1esiTeJIbHOCTD:

MOHMMaTb U MCMOMb30BaTb MPeNMyLLEeCTBa KOMaHAHON WU MHAMBUAYASIbHOM
paboTbl NPY peLLeHn 6UONOrnYeckor NpPo6siemMbl, 060CHOBbLIBaTL HEOOXOAUMOCTb
MPUMEHEHUS TPYNMOBbIX (JOPM B3aUMOAENCTBMS NPU PELLEHMN Y4ebHOM 3adaun;

BbIGUpaTb TEMATUKY WM METOAbl COBMECTHbIX [EACTBUA C YYETOM OOLLMX
WNHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONIeKTUBA;



NpUHUMaTb  LUeNn  COBMECTHON  [eATeNbHOCTWM,  OpraHv3oBbIBaTb U
KOOPAUHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MMaH AelCTBUiA,
pacnpefensTb Po/iM C YYETOM MHEHWIA Y4YaCTHMKOB, 06CYXAaTb pe3y/bTaTbl
COBMECTHOI paboThl;

OLeHMBaTb Ka4yeCTBO CBOEro BK/1afa WM KaXAoro y4yaCTHMKA KOMaHAbl B
06LLUKMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegiaratb HOBble MPOEKTbl, OLEHMBAaTb WAEM C MO3ULMM  HOBM3HBI,
OPUIMHA/IBHOCTU, NPaKTUYECKO 3HAYMMOCTM;

OCYLLECTB/IATL MO3UTMBHOE CTpaTernyeckoe nMOBefeHNe B  Pas/INYHbIX
CUTYyaLmsX, NPOSBAATL TBOPYECTBO M BOOBPaXKEHUE, ObITb MHULMATUBHbIM.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopraHnu3anms:

MCMoNb30BaTb OMOMOTMYECKME 3HAHUA [ONS BbIABEHUA NpPobneM U KX
PELLEHNS B XXU3HEHHBIX 1 YYEOHbIX CUTYaLUSIX;

BblOMpaTb Ha OCHOBe OMOMOrMYECKUX 3HAaHWA LEefeBble U CMbIC/OBbIE
YCTaHOBKM B CBOWMX AEWCTBUAX W MOCTYMKax MO OTHOLUEHWIO K >XMBOW MpPUPO/E,
CBOEMY 3[0P0BbIO 1 3[,0POBbI0 OKPY>KAHOLLMX;

CaMOCTOATE/IbHO OCYLLECTB/IATL MO3HaBaTe/IbHYH0 AeATeNbHOCTb, BbISBAATH
Npo6/ieMbl, CTaBUTb U (POPMY/IMPOBATL COOCTBEHHbIE 3afa4yn B 06pa3oBaTe/lbHOM
[EATENIbHOCTU U XKMU3HEHHbIX CUTYaUusX;

CaMOCTOATE/IbHO  COCTaBMATb  MNJaH  pelleHus Npo6/ieMbl € YYETOM
NMEIOLLINXCS PECYPCOB, COOCTBEHHbLIX BO3MOXHOCTEN 1 MPeAnoUTEHUN;

[aBaTb OLEHKY HOBbIM CUTYaLUAM;

pacLumpATb PaMKn y4ebHOro npeameTa Ha OCHOBE IMYHbIX NPeAnoYTeHN;

[enatb 0CO3HaHHbIA BbIOOP, aprymMeHTUpoBaTh ero, 6paTb OTBETCTBEHHOCTb
3a peLUeHue;

OLeHMBaTb MPUOBPETEHHBIN OMbIT;

Cnoco6cTBoBaTb (HOPMMPOBAHUIO W MPOSIBNEHWIO LUMPOKOW 3pyauumMm B
pasHbIX 06/1acTAX 3HaHWIA, MOCTOSHHO MOBbIWATL CBOW 06pa3oBaTe/IbHbIA U
Ky/NbTYPHbI YPOBEHb.

2) CAaMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI B [AEATENbHOCTb,
OLleHMBaTb COOTBETCTBME PE3Y/IbTAaTOB LIENAM;

BMafleTb  HaBblKaMW  MO3HaBaTe/lbHOM  peieKcM  KaK  OCO3HaHWS
COBEepLUaeMbIX AEWCTBUA W  MbICIMTENbHBIX MPOLECCOB, WX pPe3y/bTaToB W
OCHOBaHWI, UCMOMb30BaTb NPUEMbI pediieKcun ANs OLEHKU CUTyauuu, Bblbopa
BEPHOI0 peLLeHns;

YMETb OLEHMBATb PUCKM W CBOEBPEMEHHO MPMHUMATb PELUEHUS MO KX
CHVDKEHWIO;



NPUHUMAaTb MOTUBbI W aprymMeHTbl [pPYrux npu aHanu3e pe3ynbTaToB
NEeSTeNbHOCTK;

3) npuHsTHE Ce0sl U APYIUX:

NPUHMMATL Cebs, NOHMMast CBOM HelOCTaTKN N AOCTOMHCTBA;

NPMHMMATb MOTWMBbI W aprymMeHTbl APYrUX Mpu aHanvMse pesynbTaToB
NesTeNbHOCTK;

NpW3HaBaTb CBOE MPaBO M NPaBO APYrMX Ha OLLNGKY;

pa3BKBaTb CNOCOOHOCTb MOHMMATb MUP C NO3ULIMK APYTOro YenoBeKa.

INPEJIMETHBIE PE3YJIBTATBI

MpeaMeTHble pe3ynbTaTbl OCBOEHUS COLepXXaHWA Y4yebHOro npegmeTta
«bvonorus» Ha YyrnyobnéHHOM YpPOBHE OPUEHTMPOBaHbl Ha 0becreyeHve
NpoUIbHOrO  06yyeHMs  obyvarowmxca — 6uonormn.  OHW  BK/IHOYAHOT:
crneymgmyeckne ang 61nonornm HayyHble 3HaHNUsA, YMEHUS U CNOCOObI AECTBUIA MO
OCBOEHWIO, UHTEprpeTaumMm 1 npeobpasoBaHUO 3HaHWI, BUAbI AeSATeNbHOCTM MO
MOJTY4EHMIO HOBbIX 3HaHWUI U UX NPUMEHEHUIO B Pa3/INUHbIX YYeOHbIX, a TaKKe B
peasibHbIX YXU3HEeHHbIX cUTyauusx. MNpeameTHble pe3ynbTatbl NpeAcTaBieHbl Mo
rogam msy4deHus.

MpeAMeTHblE pe3ynbTaTbl OCBOEHUS y4ebHOro npeamera «buonorua» B 10
Knacce [OMKHbI OTpaXaTb:

COPMUPOBAHHOCTb 3HAHWA O MeCcTe W ponn OGUONorMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMMPOBAHUWN eCTECTBEHHO-Hay4YHOW KapTWHbI MUpa, B
MO3HAHWM  3aKOHOB  MpUPOAbl U peweHun  nNpobneM  pauvoHabHOro
MPYPOAONO/L30BaHNSA, O BKMafe POCCUNCKUX U 3apyOeXHbIX YUEHBIX B pa3BUTHE
éronoruu;

BNafeHne CUCTEMON  OGMONOrMYECKUX  3HAHWIA, KOTOpas  BKJ/IHOYaeT:
OCHoBoOMonararowe 6UMONOrMyYeckne TePMUHbI U MOHATUA (KM3Hb, KIETKa,
opraHusm, meTabonvM3Mm, romMeocTtas, CamMoperynsuusa, CaMOBOCMPOU3BELEHNE,
HacneACTBEeHHOCTb, M3MEHUMBOCTb, POCT M pasBUTWE), OMOMOTMYECKME Teopuwn
(kneTouHas Teopusa T. LLBaHHa, M. LLIneingeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacteeHHocT T. MopraHa), ydveHunsa (H. V. BaBunoBa — 0 LeHTpax
MHOroobpasus 1M NPOUCXOXKAEHUS  KYNbTYPHbIX  PacTEHWi),  3aKOHbI
(eanMHOO6pa3na NOTOMKOB MepPBOro MOKOMEHWS, pacLyensieHns, YUCTOTbl ramer,
He3aBucumoro HacnegosaHua [. MeHgensa, TomosIoOrMYeCKUX pagoB B
HacneACTBEHHOWA N3MEHYMBOCTU H. . BasusioBa), NPUHLAMbI
(KOMnnemeHTapHOCTK);

BMafleHne OCHOBHbIMM METOJaMM Hay4HOro MO3HaHMA, WCMOMb3yeMbIX B
OMO/IOTUYECKMX  UCCNEeLOBaHNAX XXMBbIX OOBEKTOB (OMuCaHWe, W3MepPeHNe,
HabMoeHNe, IKCNEPUMEHT);



YMeHVe BbIfeNIATb CYLLECTBEHHbIE MPU3HAKWN: BUPYCOB, K/IETOK NPOKapUoT U
3YKapunoT, OLHOK/IETOYHbIX W MHOFOK/IETOYHbLIX OPraHu3MoB, B TOM Yucne
baKTepuia, rpnboB, PacTeHW, XXMBOTHBIX 1 Ye/IOBEKA, CTPOEHWS OPraHoB U CUCTEM
OpraHoB PacTeHW, >KMBOTHbIX, YesioBeKa, MPOLECCOB >KU3HEeAEeATe/IbHOCTH,
MPOTEKAKOLWMX B OpPraHn3mMax PacTeHWUA, XXMBOTHbIX M YesioBeKa, 6MO0Mornyeckmnx
npoueccoB: obMeHa BellecTB (MeTabonM3M), NPeBpaLLEeHNs 3HePrumn, BPoXKeHNs,
aBTOTPO(PHOr0 M reTepoTPOdHOro TUMOB MUTaHUSA, (DOTOCUHTE3a U XEeMOCKHTE3a,
MWUTO3a, Mel03a, rameToreHesa, amMobpuoreHesa, NoCcTaMOPMOHa/IbHOIO PasBUTKSA,
PasMHOXEHWNSA,  WHAMBWAYabHOIO  pa3BuUTUS  opraHmM3Ma  (OHTOreHesa),
B3aMMOJENCTBMA reHOB, reTepo3unca, MCKYCCTBEHHOMO 0TO0PA;

YMeHVe YCTaHaB/MBaTb B3aMMOCBA3M MeXAy OpraHoujamm KIeTkm n unx
(OYHKUMAMU, CTPOEHMEM KNEeTOK pas3HblX TKaHen M WX (YHKUMAMW, MeXay
opraHamm M CcuUcCTEMamy OpPraHoB Yy pPacTeHUM, >XMBOTHBIX W YenioBeka U UX
(YHKUMAMM, MeXAY CUCTEMaMM OpraHoB M MX (YHKUMAMK, MeXAy atanamu
0bMeHa BeLLecTB, aTanaMm KIeTOYHOI0 UMKIA U XU3HEHHbIX LMKI0B OpraHn3mosB,
aTanamy 3MOPMOHa/IbHOTO Pa3BUTKA, TEHOTUMOM U (DEHOTUMOM, (PEHOTUMOM W
(hakTopamu cpefbl 06UTaHNS;

YMeHMWE BblISIBNATb OT/INUUTE/bHbIE MPU3HAKN XMBbLIX CUCTEM, B TOM YUC/IE
PacTeHW, XXMBOTHbIX U Ye/I0BEKa;

YMeHVe WCMo/b30BaTb COOTBETCTBYHOLLME aprymeHTbl, OMOIOTMYECKYHO
TEPMUHOMOMMIO U CUMBOJIMKY A1 [OKa3aTe/lbCTBa POACTBA OPraHU3MOB PasHbIX
cucTeMaTUYECKUX TPy,

YyMeHMWe peLlatb 61MoNornyeckme 3afadn, BoiBAATb MPUYNHHO-CIEACTBEHHbIE
CBSI3W MeXAy uccriegyembiMy 61M0I0rMYeCcKMMM NpoLeccamn 1 SBNeHUAMM, Jenatb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB.;

YMeHWe BbIMNOMHATL N1abopaTopHble U NpakTU4eckne paboTbl, cobnoaatb
npasunia npu padbote ¢ y4ebHbIM 1 N1abopaTopHbLIM 060PYA0BaAHNEM;

YMeHVe BblABuratb TUMNOTe3bl, MNPOBEPATb WX 3KCMEPUMEHTASIbHLIMM
cpeacTteaMu, (opmynupys Lefb WCCNefoBaHWs, aHaIn3vpoBaTb MOJTyYEHHbIE
pe3ynbTaTbl U AeN1aTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Yy4ebGHO-McCCneaoBaTelbCKoin pabote no 6Guonorum,
3KO/IOTUN N MeanUMHe, NPOBOAMMOIN Ha 6a3e LUKO/bHBLIX Hay4HbIX OOLLECTB, U
Ny6ANYHO  MpeAcTaBNATb  MOMYYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(DepeHLUsX;

YMEHMe OLeHMBaTb 3TMYECKME acreKTbl COBPEMEHHbIX WCCNefoBaHWUiA B
obnactm  6uonormm U MeauuMHbl  (KNOHMPOBaHWe,  WUCKYCCTBEHHOE
OMNOAO0TBOPEHME, HarpaB/fieHHOE WM3MEHeHMEe TeHOMa WM COo3faHue TPaHCreHHbIX
OpraH13mMoB);



YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlen npodecCroHanbHOM
[eaTeNbHOCTY B 061acTy 61oorMn, MeguLmMHbl, BUOTEXHOMNOIW, BETEPUHAPUN,
CeNbCKOro X034MCTBa, MULLEBOM MPOMbILINEHHOCTU, YrNy6/1STh NO3HABATENbHbI
WHTEpeC, HanpaB/eHHbI HA OCO3HAHHbIA BbIOOP COOTBETCTBYIOLLE MPOeccun n
MPOAO/HKEHNE  OMOMOrMYecKoro o06pasoBaHMsA B OpraHM3aumax CpegHero
NpodecCroHanbHOro 1 BbICLLEro 06pasoBaHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS yyebHOro npeameta «buonorna» B 11
Kaacce JOMKHbI OTPAXATb:

ChOpMMPOBAHHOCTb 3HAHWA O MeCcTe W poau OUONMoTMM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBAHWM COBPEMEHHON €eCTeCTBEHHO-HAY4YHOM
KapTUHbI MMUpa, B MO3HAHUW 3aKOHOB MPUPOLbI W PELUEHUN 3IKOJIOTUYECKMX
Npo6seM 4YenoBeyecTBa, a TaKXKe B peLUeHMM BOMPOCOB pPaLMOHA/ILHOIO
NPUPOLOMNO0/b30BaHUSA, U B (POPMUPOBAHMUN LIEHHOCTHOIO OTHOLLEHMS K MPUPOSE,
OO6LLIECTBY, YeNloBeKY, O BK/afie POCCUINCKMX N 3apyOeXHbIX YUYEHbIX-61M0M0roB B
pasBuTme 61Uooruu;

YMeHWe BafleTb CUCTEMO OMONOrMYECKUX 3HaHWI, KOTopas BK/IHOYaeT
ornpefesnieHnss M TMOHUMaHWe CYLLHOCTM OCHOBOMOMAraroLmx 61onornyecKnx
TEPMUHOB W MOHATUIA (BWA, 3KOcUcTema, Guocepa), OGUONOrMYECKne Teopuu
(aBontoymoHHas Teopus Y. [apBuHa, CUHTETMYECKas TeOPUs 3BOMOLMM), YYEHUS
(A. H. CeBepuoBa — 0 nyTax 1 HanpasneHusax ssonounn, B.. BepHagckoro — o
6uocepe), 3aKoHbI (FEHETUYECKOro paBHoBecus K. Xapan u B. BaiHGepra,
3apogpiweBoro cxoactea K. M. bapa), npasuna (MuHumyma HO. Jlnbuxa,
3KO/IOTUYECKON nupamuibl 3Heprun), runotesbl (runotesa «mupa PHK» Y.
CnnéepTa);

yMeHVe  BNafleTb  OCHOBHbIMW  MeTOZaMM  HAy4YHOro  MO3HaHu4,
NCMO/b3yeMbIMU B BMOSIOTNYECKMX UCCIEA0BAHUAX XKMNBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHue, n3MepeHune, HabMKOAEHNE, 3KCMEPUMEHT), CNOCO6aMU BbISBEHUS U
OLeHKM aHTPOMOreHHbIX N3MEHEHUIA B NPUPOLE;

YMeHVe BbILeNATb CYLECTBEHHble MPU3HaKW: BUAOB, OMOreoLEeHO30B,
aKoCcUCTeM W Buocdepbl, CTabMNN3MPYHOLWEro, ABMXKYLLEro W pa3pbiBatOLLEro
eCTECTBEHHOIO oT60pa, a/110NaTpUYeCcKoro " CUMMATPUYECKOro
BNA006pa30BaHNA, BAUSHUS ABWXKYLLMX CUJT 3BOMIOLMM HA TeHOGOHS, nonynsumm,
MPUCMNOCO6/1IEHHOCTN OPraHN3MOB K cpefe 06uTaHus, YepeaoBaHnst HarnpaBieHWi
3BONHOLMN, KPYrOBOPOTA BELLECTB U MOTOKA 3HEPT M B IKOCUCTEMAX;

YMeHVe YCTaHaB/MBaTb B3aMMOCBA3M MeEXJy npoueccaMmn 3BOJOLUN,
ABWXYLLMMU CUNaMU aHTPOMOreHe3a, KOMMOHEHTaMW Pas/IMYHbIX 3KOCUCTEM W
MPUCMOCO6/IEHNAMWN K HUM OPraHn3MOB;

YMEHVE  BbIBMATbL  OT/IMUUTENbHbIE  MPU3HAKM  XKMBBIX  CUCTEM,
MPUCMOCO6/IEHHOCTL BUAOB K cpefe 06uTaHus, abMoTUYECKUX N BUOTUYECKMX



KOMMOHEHTOB ~ 3KOCMCTEM, B3aMMOCBA3e/d  OpPraHM3mMoB B CO06LLeCTBax,
aHTPOMOreHHbIX N3MEHEHWNIA B 3KOCUCTEMAX CBOE MECTHOCTH;

YMEHMe WCMoMb30BaTb COOTBETCTBYHOLLME apryMeHTbl, OMOM0rMYecKyto
TEPMUHOMOMMI0O U CUMBOJIMKY A1 [OKa3aTe/lbCTBa POACTBA OPraHM3MOB pasHbIX
CUCTEMATUYECKUX TPYMM, B3aUMOCBA3M OPraHnM3MOB U cpefbl 00UTaHWs, eAnHCTBA
YesIoBeYECKMX pac, HeobXOo4MMOCTUM COXpaHeHuUst MHOroobpasvsi BULOB W
9KOCUCTEM KaK YC/IOBUSA COCYLLLECTBOBAHNA NPUPOAbI U YeI0BeYeCTBa;

YMeHMWe peLlatb 61Monornyeckme 3afadn, BolSBAATb MPUYNHHO-CIEACTBEHHbIE
CBSA3M MeXAy uccrefyembiMy 610I0rMYeCKMMIM NPOoLLECCamMn U SBNEHUAMM, [enaTtb
BbIBOAbI Y NPOrHO3bl HA OCHOBAHUW MOJTYYEHHbIX PE3Yy/bTaToB;

YMeHWe BbIMNOMHATL N1abopaTtopHble M NpakTU4Yeckne paboTbl, cobnopatb
npasuna npun pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYyA0BaHNEM;

YMeHVe BblABuratb TUMNOTe3bl, MNPOBEPATb WX 3KCMEPUMEHTASIbHBIMM
cpeacTeamu, (opmynuMpys Lenb WUCCNefoBaHWs, aHa/IM3MpoBaTb MOyYeHHble
pe3ynbTaThl U AenaTb BbIBOAbI;

YMeHMe y4acTBOBaTb B YydebGHO-McCnenoBaTe/lbCKoin pabote no 6Guonorum,
3KONOrMnM 1 MeauLMHe, NPOBOAMMONM Ha 6a3e LUKOJbHBLIX Hay4HbIX 06LLecTB, W
Ny6ANYHO  MpPeAcTaBNATb  MOMYYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(epeHuusx;

YMEeHMe OLEeHMBAaTb I'MNOTe3bl U TEOPUM O NMPOUCXOXAEHUN XXMU3HU, YerioBeka
M YenoBevyeckux pac, 0 NpuynHax, NocnieAcTBuaxX MU crnocobax npefoTBpalleHus
rno6asibHbIX M3MEHEHWIA B BUOCHEpE;

YMeHMe OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlein npodeccroHanbHOM
[eaTeNbHOCT B 06/1aCT BMONOTNN, KOO, NPUPOLONO/b30BaHNS, MeANLNHBI,
OMOTEXHONOIMKW, MNCUXONOrMKN, BETEPUHAPUK, CENbCKOro XO03AMCTBa, MULLEBOM
MPOMbILLUNEHHOCTK, YINybnAaTb MNO3HaBaTe/bHbIA WMHTEPEC, HamnpaB/eHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW  Mnpodieccun U NPOAO/DKEHME
61os1orMyeckoro 06pasoBaHus B OpraHmM3aumax cpegHero npoMeccMoHaibHOro U
BbICLLEro 06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypenI
1 bronoruns Kak Hayka 1 0
2 JKMBbIe CUCTEMbBI N UX U3YYEHNE 2 0
3 Buonorusa kneTku 0.5
4 XUMUYeckKas opraHmnsauma KneTku 10
5) CTpoeHue 1N PYHKLMMN KNETKN 8
5 OO6MeH BeLLEeCTB U MpeBpaLleHne 3Heprumn B 9 1
KeTke
7 HaC}'Ie,CI,CTBEHI'-'IaFI MHopmaLus 1 9 05
peann3auus eé B KneTke
8 YKU3HEHHbI LK KNETKK 6 1 1
9 CTpoeHue 1 PYyHKLMM OpraHn3MoB 17 1.5
10 Pa3mMHOXeHWe 1 pa3BnTne opraHn3MoB 8 15
1 "eHeTMKa — HayKa O HacneACTBEHHOCTU U ) 05
N3MEHYMBOCTU OPraH13mMoB
12 3aKOHOMEPHOCTW Hac/eACTBEHHOCTH 10
13 3aKOHOMEpPHOCTM M3MEHUYNBOCTHU 6 0
14 "eHeTVKa YenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BroTexHomorna n cMHTeTUYecKas bruonorus 4 0
17 Pe3epBHoE Bpems 1 1 0




OBLEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 3apoxXaeHune 1 pa3BuTHE 3BOMOLUOHHBIX 4 0
npeAcTaBneHnin B 6uonornm
MUKpO3BOOLMA U e€ pe3ynbTaTbl 14
MakpoaBonouma 1 eé pesynbTarhbl 6
4 [MponcxoxaeHe 1 pa3BuUTUE XU3HN Ha 15 15
3emne
5) [MpoucxoXkaeHne YenoBeKka — aHTPOMOreHes 10 1 1
3KOM0rvsg — Hayka 0 B3aMOOTHOLLIEHNAX
6 OpraHM3mMoB N HaZOpPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLein cpefon
7 OpraHunsmbl 1 cpefia 0buTaHus 1.5
8 3konorvsa BMA0B 1 NONynsuuii 0.5
3KoNorns coobLLECTB. IKONOrNYeCKme
9 . 12 1 0.5
CUCTEMBI
10 Buocdepa — rnobanbHas akocucTema 0
11 Yenosek 1 oKpy»aroLaa cpeja 0
12 PesepBHOe Bpems 1 0
OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 102 3 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
[1]
':;'H Tema ypoka Beero KonrTpoabsubie IIpakTuueckue fl[:;'—?eﬂl/lﬂ :)Ig:a[:();:fenbnme
padoThI padoTshI pecypenI
1 Bronorus Kak KoMniaekcHas Hayka 1 Kak 1
4aCTb COBPEMEHHOr0 06LLecTBa
2 YKvBble c1CTEMBI U X CBOWCTBA 1
YpoBHEBas OpraHn3aLUms XX1BbIX CUCTEM
4 cTOpnS OTKPBITUS Y U3YYEHUA KNETKW. 1
KnetouyHas Teopus
MeTo/bl MONEKYNAPHOIA 1N KNETOUYHOM
oronoruu. MpakTnyeckas paborta
5 «3yyeHrie MeTOA0B KIETOUHOW 61onorum 1 05
(Xxpomatorpadus, anekTpogopes, '
AnddepeHUmanbHoOe LEHTPUDYTMpoBaHHe,
MLP)»
6 XUMUYECKINIA COCTaB KNETKM 1
7 MwuHepa/ibHble BELLEeCTBa KETKN, UX 1
Bronornyeckas posb
OpraHunyeckue BeLecTsa KIeTKNn — Gesku.
8 NabopaTopHas paboTa «O6Hapy>XeHne 1 05
6€/IKOB C NOMOLLbHO KayeCTBEHHbIX '
peakLmin»
9 CBolicTBa, Knaccumkaumsa n yHKLUm 1

6enkoB




OpraHunyeckue BeLLeCTBa KNeTKn —

10
yrneBoApl
11 OpraHuyeckue BeLLeCTBa KNeTKn —
nnMnnapl
HyknenHoBsble KucnoTel. AHK n PHK.
12 NabopaTopHas paboTa «MccnefoBaHme 05
HYK/1EMHOBbIX KAC/NOT, BbIENEHHbIX U3
K/1IETOK Pa3/INyHbIX OpraHu3MOoB»
CtpoeHue n yHKuun AT®. pyrue
13
HyKneosmaTpudgocgatsl (HTD)
14 CekseHunpoBaHue AHK. MeTobl
reHOMMWKM, TPAHCKPUNTOMUKM, MPOTEOMUKM
15 MeToabl CTPYKTYPHOW 61onorum
16 Tunbl KNeTok. MNpoKapnoTnyeckas KneTka
CTpoeHUe 3yKapnoTUYECKON KNETKMN.
17 MpakTnyeckas paboTa «/13yyeHune CBOINCTB 0.5
K/IETOYHOW MeMOpaHbI»
18 [MoBEpPXHOCTHbIA annapaT KeTKu
OfHOMeMbpaHHbIe OpraHonAbl KNeTKK.
19 MpakTnyeckas pabota «M3yyeHne 0.5
[BWKEHUS LUTONNAa3Mbl B PaCTUTENbHbIX
KNIeTKax»
[MoNyaBTOHOMHbIE OPraHoVAb! KNETKU:
20 MUTOXOHAPWK, Nnactuabl. JlabopaTopHas 05
pabota «l/ccnefoBaHue niasMonnsa u
[1ennia3MoNn3a B PaCTUTENIbHbIX K/IETKaX»
21 HemembpaHHble opraHounbl KNeTKu
22 CTpoeHve 1 yHKLMN aapa




23

CpaBHUTE/IbHAA XapaKTepPUCTMNKa KNEeTOK
aykapuoT. JlabopaTopHas paboTa
«/13yyeHne CTPOEHNS KNETOK pas/InyHbIX
OpraH1M3moB»

0.5

24

25

26

AcCCUMUAIALMA N UCCUMUNALNA — ABe
CTOPOHbI MeTabonm3ma. Turnbl 06mMeHa
BellecTB. JTabopaTopHasi paboTa
«/13yyeHne KaTaIMTUYECKON aKTUBHOCTM
(hepMeHTOB (Ha Npumepe amunasbl U
KaTanasbl)»

depMeHTaTVBHbIN XapakTep peakuui
KNeToyHoro metabonmama. JlabopatopHas
paboTa «/13yyeHne (hepMeHTaTUBHOIO
pacLlensieHns nepokcmaa Bo4opoaa B
PacTUTENbHBIX U XXMBOTHbIX KNETKaxX»

Benkun-aktmBaTopbl 1 6eNKN-UHTMOUTOPBI

0.5

27
28

ABTOTPOMHbIV TN 06MEHa BELLIECTB
doTOCKHTES

29

30

31

XemocuHTes. JTabopaTtopHas paboTa
«CpaBHeHMe NpoLeccoB POTOCMHTE3A U
XeMOCUHTEe3a»

AHaspo6HbIe OpraHn3Mbl. Bubl 6poXeHus.

NabopatopHas paboTta «CpaBHeHWe
MPOLLECCOB BPOXKEHNA U AbIXaHUA»

A3p06HbIe OpraHM3Mbl. JTansbl
3HEpreTMYecKoro obmeHa

0.5

32

AHeprus MembpaHHOro rpagneHTa
NPOTOHOB. CnHTE3 AT®: paboTa




MPOTOHHON AT®-CUHTAa3bI

33 Peakunn maTpuyHOro CUHTE3a
34 TpaHcKpUnuusa — MaTpuyHblin cuHTes PHK 1
35 TpaHcnauus n eé aTansl
36 KoanpoBaHve aMUHOKNCNOT. Posib 1
pnbocom B 6BMOCHHTE3E 6enka
37 OpraHu3saLmsa reHoma y npokapuot u 1
ayKapumoT
38 MonekynspHble MexaHu3Mbl 3KCNpeccuiu 1
reHoB Yy 3yKapuot
Brpycbl — BHEK/IETOUHbIE POPMbI XKXM3HU U
39 obnuraTHble napasnTbl. MNpakTnyeckas 1 0.5
paboTta «Co3faHne MoAenn Bupyca»
40 BupycHble 3a6oneBat|vm UesioBeKa, 1
YXMBOTHBbIX, PacTeHNIA
41 HaHoTexHonorum B 6uonorum n MeauumHe
42 YKU3HEHHbIA LK KNETKK
43 MatpuuHblin cuHTe3 AHK 1
Xpomocomsl. JTabopaTopHas paboTa
44 «/13yyeHne XpoMOCOM Ha roTOBbIX 1 0.5
MUKponpenaparax»
45 [eneHne KNeTkn — MnTo3 1
Tunbl KNETOK. KapnokmHes 1 LIMTOKMHES.
46 NabopaTopHas paboTta «HabntoaeHne 1 05
MUTO3a B K/IETKaX KOHYMKa KOpeLLIKa fyKa
(Ha roToBbIX MUKpOMpenapaTax)»
47 Perynaumsa >XM3HeHHOro LnKia KneTok 1




48

OpraHu3M Kak efiMHoe Lenoe

TKaHuW pacTeHuiA. JlabopaTopHas paboTa

49 o < 0.5
«13yyeHune TKaHen pacTeHnn»
TKaHW XXMBOTHbIX U YeN0BEKA.

50 NabopatopHas paboTa «/13yyeHune TKaHel 0.5
XXNBOTHbIX»
OpraHbl. CrcTembl opraHoB. JlabopatopHas

51 paboTa «/13y4yeHne opraHoB LIBETKOBOIO 0.5
pacTeHus»

52 Onopa Tena opraHM3moB

53 [B/>KeHne opraHn3sMoB

94 MuTaHne opraHM3moB

55 [MTaHne NO3BOHOYHbIX XXUBOTHbIX.
MvLeBapuTenbHaa cUCTeMa YesoBeka

56 [bixaHve opraHnsmos

57 [bixaHve No3BOHOUHbIX XXMBOTHbIX U
yesnoBeKa

58 TpaHCnopT BELECTB Y OpraHn3MoB

59 KpoBeHOCHas cuctema no3BOHOYHbIX
YXVBOTHbIX U YesioBeka

60 BblaeneHue y opraHu3smMoB

61 3awuta y opraHvm3moB

62 MIMMyHHasa cuctema venoBeka

63 PasgpaxxMMocTb 1 perynauus y
opraH13mMoB

64 "yMopasibHas perynauus v 3HL0KPUHHasA

CUCTEMA XMBOTHbIX N YE/IOBEKA




65

®opMbl Pa3MHOXEHWSI OpraHM3moB

66
67

MonoBoe pasMHOXEHME
Melio3

68

"ameToreHes. O6pa3oBaHme 1 pasBUTHE
MosIoBbIX K/ETOK. JTabopaTopHas paboTa
«3yyeHre CTPOeHWs MOOBbIX KIETOK Ha
rOTOBbIX MUKpOMNpenapaTax»

0.5

69

70

NHAnBMaYyanbHoe pasBUTHE OPraHN3MOB —
OHTOreHe3

3aKnajKa opraHoB ¥ TKaHei 13
3apOfbILLIEBLIX IMCTKOB

71

POCT 1 pa3BUTHE XUBOTHbIX.
NabopatopHasa paboTa «BblisiBneHve
NPU3HaAKOB CXOACTBA 3apoAblLLel
MO3BOHOYHbIX XXUBOTHbIX»

0.5

72

73

74

Pa3MHOXKeHWE 1 pa3BUTIE pPacTEHNIA.
NabopaTopHasa paboTta «CTpoeHne opraHoB
Pa3MHOXEHUSA BbICLUMX PacTeHUI»
cTopms CTaHOB/IEHNSA 1 Pa3BUTUS
reHETUKMN KaK HayKu

OCHOBHbIE MOHATUS Y CUMBOJIbl FTEHETUKMN.
NabopaTopHas paboTa «[lpo3otmna Kak
0OBEKT reHeTUYeCKNX 1CCef0BaHNn»

0.5

0.5

75

3aKOHOMEPHOCTW Hacnef0BaHMA
npun3HakoB. MoHOrnépuaHoe
CKpeLumBaHue. MpakTnyeckas paboTa
"N3yyeHmne pe3ynbTaToB MOHOIrMOPUAHOMO
CKpeLnBaHusa y aposodunbl’

0.5




LiuTonormnyeckme 0CHoBbI MOHOTMGPUAHOTO

76 1
CKpeLynBaHms
7 AHanunsupytoLlee ckpewmsaHme. HenonHoe 1
LOMWHNPOBaHMe
AnrnbpuaHoe CKpeLLmBaHue.
78 MpakTnyeckas pabota «/3yyeHne 1 05
pe3ynbTaToB AUrM6PUAHOI0 CKpeLMBaHus
Y Ap030hUSibI»
79 LLMTON0ornyeckne oCHOBbI ANTMOPUAHOIO 1
CKpeLynBaHus
80 CuenneHHoe HacnefoBaHKe NPU3HaKoB 1
81 XpPOMOCOMHasA Teopus HacneACTBEHHOCTH 1
82 "eHeTVKa nona 1
83 ["feHOTUN Kak LieNIoCTHasA cuctema 1
84 reHeTMH?CKMﬁ KOHTPO/1b pasBuTuA 1
pacTeHuI, XXMBOTHbIX U YeNOBEKa
85 I3MeHYMBOCTb NPU3HAKOB. Bubl 1
N3MEHYNBOCTU
86 MoamnmKaumoHHas N3MEHUYNBOCTb 1
BapvaunoHHbIi pag v BapralmMoHHas
KpwvBasl. JlabopatopHas paboTta
87 «MccnefjoBaHne 3aKOHOMEPHOCTEN 1 0.5
MOZAM(UKALMOHHOW N3MEHYMBOCTW.
[MocTpoeHne BapmnaLMOHHOIO psata u
BapuaLMOHHON KPpUBOM»
88 "eHOTMNMYecKas N3MEHUNBOCT. 1
KombuHaTmBHas M3MeHUYMBOCTb
89 MyTaLMOHHaA N3MEHUNBOCTb. 1 0.5




MpakTnyeckas pabota «MyTaummn y
Apo3odusibl (Ha roToBbIX
MUKpomnpenaparax)»

90

91

92

3aKOHOMEPHOCTM MYTaLMOHHOTO NPOLIECCa.
SnNUreHeTMKa 1 aNMreHoOMMKa

eHeTuKa yenoBeka. MpakTuyeckas paboTa
«CoCTaBneHne 1 aHann3 PooCIOBHOMN»

MeTO/bl MeANLIMHCKOW FeHETUKM

0.5

93

94

95

96

3HaueHne MeaULIMHCKOI FeHEeTUKN B
MPeAoTBPALLEHN W NIEYEHNMN TEHETUYECKNX
3a00/1eBaHNI YenoBeKa

OCHOBHbIe NMOHATUA CENEKLMN.
NabopatopHas paboTa «/13yyeHune copToB
KY/NbTYPHbIX pacTEHWUIA 1 NOPOA AOMALLHUX
YXMBOTHbIX»

MeToAb! CeneKUMOHHOM paboTsbl.
JNabopatopHas paboTa «3yyeHne METOAOB
CeneKLnmn pacTeHni»

[OCTVKEHNA CceneKkummn pacTeHni u
YXMBOTHbIX. [NpakTnuyeckas pabota
«[pnBNBKA pacTEHUI»

0.5

0.5

97

CoxpaHeHue, U3yYeHre 1 UCMo/b3oBaHne
FeHETUYECKMX PECYPCOB

98

99

BroTexHoMornsa Kak Hayka u oTpacsb
npomn3sofcTea. MNMpakTnyeckas paboTta
«13yyeHrie 06bLEKTOB BMOTEXHOMOMMN

OCHOBHbIe HanpaBeHNs CUHTETUYECKON
6uonorumn

0.5




100 XPOMOCOMHas 1 reHHass NHXXeHepus

101 MeanumHCKme 6UOTEXHOOM UK

Pe3epBHbIi YpoK. [oBTOpeHNe,

102 o
0606LLeHMe, CUCTEMATUSALMA 3HAHWI

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

102

13.5




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
[1]
Jr:[;n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[:yrt?eﬂnﬂ :)Ig[?a[;(():a:feﬂbﬂme
padoThI padoTshI pecypen
1 JBoNoLUMOHHaA Teopus Y. [apsuHa 1
5 [BVxXyLLne cunibl 3B0NKOLMM BULOB Mo Y. 1
JapsuHy
3 Bopbba 3a CyLLecTBOBaHWE, ECTECTBEHHbI 1
1 UCKYCCTBEHHbI 0T6OP
4 PopMM1pOBaHME CUHTETUYECKOW TEOpU 1
3BonoLnn
5 3Tanbl 3BOOLMOHHOIO0 npoLecca: 1
MWUKPO3BO/TOLMA N MaKpO3BOOLMA
6 Monynauna — snemeHTapHas efMHMLA 1
3BonoLNn
3aKOH reHeTM4yecKoro pasHoeecus .
- Xapaw, B. BaitH6epra. JTabopaTopHas 1 05
paboTta «BblIsBNeHNE U3MEHUMBOCTHU Y '
ocobei ogHoro Buga»
8 AnemeHTapHble (haKTopbl 3BONHOLMM 1
9 AddpexT ocHoBaTENs. DhheKT 1
OYTbIIOYHOIO rop/ibILKa
10 Mwurpauun. M3onsumum nonynsuuii: 1
reorpacuyeckas, 61onormyeckas
1 EcTecTBeHHbIN 0TOOP — HanpasAHOLLMIA 1

(haKTop 3BOOLMM




12

Monosoii 0T60P

13

Mprcnoco61eHHOCTb OPraHM3MOB Kak
pe3ynbTaT MUKPO3BOJIHOLMN.
NaboparopHas paboTta «3yyeHmne
apoMopo30B 1 nanoaganTalmin y
PacTeEHWUIA N XXUBOTHBIX»

0.5

14

Mprmepbl NPUCNOCOGNEHNIA Y OPraHN3MOB:

Mopdoornyeckune, nU3nMonornyeckme,
OMOXMMMYECKME, NOBEAEHYECKNE.
Nab6opatopHas paboTta «prcnocobneHns
OpraHn3MoB 1 UX OTHOCUTe/bHas
LLeN1ecoobpasHOCTb»

0.5

15

16

Bua, ero Kputepum n CTpyKTypa.
NabopaTopHas paboTta «CpaBHeHVEe BULOB
Mo MOP(ONOrMYECKOMY KPUTEPUIO»

CTpykTypa Buga

0.5

17

BungoobpasoBaHue Kak pe3ynbtaTt
MMUKPO3BONOLMN

18

19

CBS13b MUKPO3BO/HOLIMI U 3MUAEMUONOT NN

Makpossontouus. MNaneoHTonornyeckne
MeTOoAbl N3y4eHNA 3BOMHOLNN

20

Buoreorpatunyeckme MeTobl N3yUeHNs
3BONOLMN

21

22

SMOPUONOrnYecKme N CPaBHUTENbHO-
MOP(ONOrMYecKIe METObI N3YUYEHNS
3BONOLMN

MonekynapHo-reHeTn4eckume,
OMOXMMUYECKME N MaTeEMaTNYECKME




METO/bl N3y4HeHNA 3BO/TOLUN

23 O6LMe 3aKOHOMEPHOCTW 3BOMOLNN
24 AfanTnsBHas pagnauuns. HepaBHOMEPHOCTb
TeMMoB 3BOOLNN
o5 Hayu4Hble runotesbl MPOMCXOXAeHNA
XW3HWN Ha 3emne
26 [JoHayuyHble NpefCTaBNeHNS O 3apPOXKAEHNN
XN3HU
97 OCHOBHble 3Tarbl HeOpraHN4YecKom
3BonoLnn
28 "MnoTesbl 3apOXKAEHNA XN3HN
VicTopua 3emnm n MeTobl eé U3yyeHus.
29 NaboparopHas paboTta «3yyeHune un 05
OrnucaHme NCKOMaeMbIX OCTaTKOB PEeBHUX
OpraHnM3MoB»
30 HayasibHble 3Tanbl opraHny4ecKonm
3BonOUMNN
31 JBO/OLNA 3yKapnoT
OCHOBHbIe 3Tanbl 3BONHOLUN
39 pacTuTenbHOro Mmupa. lNpakrtuyeckas 05
paboTa «/13yyeHne ocobeHHOCTEN
CTPOEHUA PacTeHWI pasHbIX OTAEN0B»
33 OCHOBHbIE 3Tanbl 3BONHOLMUN XXUBOTHOMO
mupa
JBO/IIOLMSA XKMBOTHbIX. [NMpaKThyeckas
34 paboTa «M3yyeHne 0CO6eHHOCTEN 0.5
CTPOEHMS NO3BOHOUHbIX XXMBOTHbIX»
35 Pa3BuTue XXN3HW Ha 3em/e No 3pam n




nepuojam

MaccoBble BbIMUPaHUA — 3KOJTIOTUYeCKme

36 KpW3K1CbI NPOLL/IOro

37 COBpEeMEHHbIA 3KOMOTMYECKUNIA KPU3WC, ero
0C06eHHOCTH

38 CoBpemeHHas cucTemMa OpraHuyeckoro
NpoLL/oro

39 OCHOBHbIe cucTeEMATMYeCKme rpynnbl
opraHn3mMosB

40 AHTPONO/IOrNA — HayKa 0 Ye/loBeke

a1 Pa3BuUTMe NpeacTaBneHnii o
NPOUCXOXEHNWN YenoBeKa
MecTo yenoBeka B cucTeme
opraHuyeckoro mupa. JlaboparopHas

42 paboTa «M3yyeHne 0Co6eHHOCTEN 0.5
CTPOEHUNSA CKesfleTa YenoBeka, CBA3aHHbIX C
NPAMOX0XAEeHNEM»

43 [JBVXyLLNe cubl aHTpOMoreHesa

44 CooTHOLEeHME BMOTOTNYECKNX 1
coumaibHbIX PaKkTOpOB B aHTPOMOreHese

45 OCHOBHbIe CTaAun aHTponoreHesa

46 ManeoreHeTnKa 1 NaneoreHoOMMKa

47 JBO/OLMA COBPEMEHHOIO YesioBeKa
Yenoseyeckue pacsbl. [NpakTrnyeckas

48 paboTa «/13yueHne 3K0OrMyecKmx 0.5
afanTtauuii Yenoseka»

49 MexamcumnanHapHble METObI

aHTpornoaornm




50 3apo>kaeHne 1 pa3BUTUE 3KO/OTUK 1
MeTogabl akonoruu. JlaboparopHas pabota
o1 «/13yyeHne MeToL0B 3KONOrNYECKMX 1 0.5
nccnefoBaHnn»
59 3HayeHne 3KONOrMYeCKNX 3HaHWIA Ans 1
yesioBeKa
53 JKoNornyeckme akTopsbl 1
Abnotunyeckme gaktopsl. CBeT Kak
54 3KONOrnyeckunin haktop. JlabopatopHas 1 05
paboTa «BblIsiBNeHNe NPUCNOCOBIeHNI
OpPraHn3MoB K BINSHUIO CBETa»
AbroTnyeckme thaktopbl. Temnepatypa
KaK 3K0M0rM4yecKunia haktop.
55 NabopaTopHas paboTa «BblsBneHne 1 0.5
Nprcnocob1eHnii OpraHnN3MoB K B/IMSIHUIO
TemMneparypbi»
AbroTryeckme hakTopbl. BnaXKHOCTb Kak
56 3KO/MIOrMYecKunii hakTop. JlabopaTtopHas 1 05
paboTa «AHaTOMUYeCKne 0COBEHHOCTH
pacTeHWI U3 pasHbIX MECT 0OUTaHMS»
57 Cpefibl 06MTaHNsA OpraH1M3MoB 1
58 Buonorunyeckune putmbl 1
59 >K13HeHHble popMbl OpraH13MoB 1
60 BroTnyeckme hakTopsbl 1
3HayeHMe BMOTMYECKMX B3aUMOAENCTBUIA
61 [N CyLLeCTBOBaHNS OpraHNU3MOB B Cpeje 1
o0butaHuna
62 JKONOrNMYecKme XxapakTepucTnkm 1




nonynsumm

OcCHOBHbIe Nokasatenv nonynaummn:

63 YMCNEHHOCTb, N/IOTHOCTb, BO3pacTHasa u
nosnoBas CTPyKTypa
OCHOBHbIe NoKasarteny Nonynauun:

64 POXKAaeMOCTb, NPUPOCT, TEMM POCTa,
CMepPTHOCTb, MUTpaLuu

65 JKO/I0rnyeckas CTpyKTypa nonynayum

66 JnHamuKa nonynauunu n eé perynaums

67 KpuBble pocTa YACNeHHOCTM NONYNALUN.
KpuBble BbDKMBaHNA
JKonornyeckasa Huwa sua.

68 NabopaTopHas paboTa «[prcnocobneHns 0.5
CEMSIH pacTeHWI K pacceneHmnto»

69 Bua kak cuctema nonynaumi

20 3aKOHOMEPHOCTU MOBeSEHUS 1 MUTpaLuiA
YXMBOTHBbIX

71 Co06LLeCcTBO OpraHM3MoB — GMOLEHO3

72 JKocucTema Kak OTKpbITas cuctema

73 KpyroBopoT BeLLeCTB 1 NMOTOK 3Hepruu B
aKocucreme

74 OCHOBHbIe NoKa3aTeNn 3KOCUCTEMbI

75 3KONornyeckme nupamupl

76 13meHeHns coobLLecTB — CyKLeccum

o MpupoLHbIe 3KOCUCTEMbI. DKOCUCTEMBI
03€ep U peK. IKOCMCTEMbI MOPEN 1 OKeaHOB

78 IMprpoaHbIe 3KOCUCTEMBI. IKOCUCTEMBI




TYHAP, NECOB, CTenel, NyCTbIHb

79 AHTPOMNOreHHbIE 3KOCUCTEMBbI

80 Yp6oskocucTembl. MpakTnyeckas paboTta 05
«M3yyeHre 1 onucaHne ypbosKoCUCTEMbI»
3aKOHOMEpPHOCTM (POPMUPOBAHUA

81 OCHOBHbIX B3aMMOLENCTBUIA OpraH13MoB B
aKocucTemax
MexaHu13Mbl BO3AENCTBUSA 3arpA3HEHNIA

82 pa3HbIX TUMOB Ha CybOPraHN3MeHHOM,
OpraHM3mMeHHOM, NonynALMOHHOM Y
3KOCUCTEMHOM YPOBHSX

83 Bruocgepa — obuiennaHeTapHas 060/104Ka
3emnu

84 YueHue B. V. BepHagckoro o buocgepe

85 3aKOHOMEPHOCTH CYLLIeCTBOBaHMA
6rocgepbl

86 KpyroBopoTb! BELLECTB U
BMoreoXMMmMYecKme LMKIbI

87 30Ha/IbHOCTL Buocdepbl. OCHOBHbIE
BMoMbI CyLLK

88 YCTONYMBOCTbL Grochepsl

89 JKO/IOrNYecKmne Kpnsmcbl N NX NpUUnHBbI

90 BospelicTBre yenoBeka Ha brochepy

o1 AHTponoreHHvoe Bos,quCTvae Ha
PacTUTENbHBIN U XXUBOTHBIA MUP

92 OxpaHa npupoabl

93 OCHOBHble NPUHLMMNbI YCTONYMBOIO




pa3BUTNA YenoBeyeCTBa 1 NpuUpoabl

Pal1MoHabHOe NMPUPO/0NOb30BaHUE 1

94 COXpaHeHne 6MONOrNYecKoro 1
pas3Hoobpasuns 3emnn

95 O606L1eHNe No Teme «MMKPO3BONOLMSA U 1
eé pesy/bTaTbl»

96 O606LeHMe No TeMe «MakKpo3BOOLMA U 1
eé pesy/bTaTbl»

97 O606LeHMe No TeMe «POUCXOXAEHME U 1
pa3BUTKME KN3HN Ha 3emne»

08 O606LLeHMe No TeMe «IMponcxoxaeHme 1
YefloBeKa — aHTPOMOreHe3»

99 O606LLeHNEe NO TeMe «IKONOTUs — HayKa 0 1
B3aMMOOTHOLLIEHWSAX OpraHn3mMoB»
O606LeHMe No TeMe «OpraHn3Mbl U cpega

100 1
0bUTaHNA»

101 O6o6Lu,eH|/|ve no Teme «OKON0rns BUA0B U 1
NONyNALMA»

102 O606LeHre no Teme «buocgepa — 1
rnobasbHas aKocucTema»

OBLLEE KOJTMYECTBO YACOB MO 102 75

NMPOIrPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Bronorua 10 Knacc JIMHUS XXNU3HW Y TNYy6NeHHbIN YPOBEHb YUYebHNK MaceuHnK

BB KameHckuin AA Py6LoB AM.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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