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MNOACHHUTEJIBHASA 3AIIMCKA

[Mporpamma no yyebHomy npeamety "Buonorua™ (oanee - 6uonorus) Ha
YPOBHe CpefHero obuero obpasosaHMs paspaboTaHa Ha ocHoBe PefepasibHOro
3akoHa 0T 29.12.2012 Ne 273-®3 «O6 o06pa3oBaHMM B Poccuiickol
®epepaunn», ®roc COO, KoHuenuuu npenogaBaHnst y4ebHOro npeameta
«buvonornsa» 1 OCHOBHbIX MOMOXeHWU (efepasibHON paboyeir NporpaMmbl
BOCNUTaHWA.

YuebHbIin npeaMeT «bronorus» yrnyo6neéHHoro yposHs maydenus (10-11
Knaccbl) SIBNSeTCA  O4HMM U3 KOMMOHEHTOB  NpeAMeTHON  obnactu
«EcTecTBeHHO-Hay4YHble npeameTbl». CornacHo nonoxeHnam ®roc COO
NPoUNbHbIE Y4yebHble NpPeaMeTbl, M3yyaemble Ha Yrayo/lEHHOM YPOBHE,
ABNIAKTCA Crnocobom anddepeHLmaummn obyyeHns Ha YpoBHe CpeHEero ooLero
06pa3oBaHus 1 npu3BaHbl 06ecrneynTb MPeeMCTBEHHOCTb MEXY OCHOBHbLIM
00LWKMM, cpefHUM  0OLWMM, CpefHMM  MPO(ECCUOHANIbHBIM 1 BbICLUNM
06paszoBaHMeM. B TO e BpeMs KaxX/blA U3 3TUX Y4ebHbIX NPeaMeTOB L0/IXKeH
OblTb  OPUEHTMPOBAH Ha NPUOPUTETHOE peLleHWe 06pa3oBaTe/lbHbIX,
BOCMUTATENbHLIX W pPa3BMBAKOLLMX 3afay, CBA3aHHbIX C MpogopueHTaLmeit
obyyvaroLmxca U CTUMY/IMPOBaHMEM UMHTepeca K KOHKPETHOW 06nactu
Hay4YHOro 3HaHWA, CBS3aHHOrO C OWONOTMein, MeAVMLUMHON, 3KOoTUen,
MCUXO0NOr e, COPTOM UM BOEHHLIM €/IOM.

[Mporpamma no yyebHomy npeameTy “Buonorns” gaét npeacraBfieHne o
Lenn 1 3agadax nsyyeHus ydyebHoro npegmeta «buonorus» Ha yriyonéHHom
YPOBHE, onpeaenseT obs3arensHoe (MHBapMaHTHOER) NMpeAMeTHOe CoAepXKaHue,
ero CTPYKTypvpoBaHue MO pasfenaMm M TemMam, pacnpegenieHne no Kraccaw,
PEKOMeHAYET MOC/eA0BaTe/IbHOCTb M3YYeHUs y4ebHOro marepuana ¢ y4€TOM
MEXMpeaMETHbIX U BHYTPUNPEeAMETHbIX CBSA3EW, NOrMKM y4ebHOro npouecca,
BO3PAaCTHbIX 0COGeHHOCTEN obyuvarowmxcs. B nporpamme no 6uonorum
peasiv3oBaH NPUHLMN NPEEMCTBEHHOCTU C M3Y4YeHMeM OMOMOrMM Ha YpPOBHE
OCHOBHOro o06uwero o6bpasoBaHus, 6Gnarofaps 4Yemy MpOCMaTpUBaETCA
HanpaB/IEHHOCTb Ha MOC/efdytollee pasBUTME  BUONOrMYECKUX  3HaHWUMN,
OPUEHTMPOBAHHbLIX Ha (POPMMPOBAHME €CTECTBEHHO-HAYYHOIO0 MUPOBO33PEHUS,
9KO/MIOrMYeCKOro MbILLIEHUS, MPEACTaBEHNA O 3[40POBOM 06pase >XM3HM, Ha
BOCNUTaHME 6GepeXXHOro OTHOLLEHUS K OKpY)KaroLle npupodHoi cpege. B
nporpaMmMe no 61MonornM Takke nokasaHbl BO3MOXHOCTM Yy4eOHOro npegmeta
«bvonorna» B peanmsaumm TpedosaHnn ProC COO K niaHUpyembim
JMYHOCTHbIM, MeTanpeAMeTHbIM M NPeAMeTHbIM pe3yfibTataM 00ydeHus U B
(hOpMUPOBAHNMA OCHOBHbIX BWAOB Y4ebHO-NO3HaBaTE/IbHON [eATeNbHOCTU



00yy4aroLLMXCA N0 OCBOEHUIO CoAepyKaHus 6Guosiormyeckoro obpasoBaHMs Ha
YPOBHe CcpefHero o6Lero o6pas3oBaHus.

YuebHblil npeameT  «buonorus» Ha YpoBHe CpeAHEero  o6Llero
obpa3oBaHMA  3aBepllaeT  OGMONOrM4Yeckoe 06pasoBaHME B LUKOMe MU
OPUEHTMPOBAH Ha pacluvpeHre 1 yriyoneHne 3HaHN 00YYarOLLMXCA O XKUBOM
npupoae, OCHOBaX MOMEKYNAPHOM W KNETOYHOW 6Guonornn, amépuonorumn u
61oIorMn pasBuUTUA, FEHETUKKN, Ceekummn, BUOTEXHOIOTUK, 3BONHOLMOHHOIO
YUYEHNA 1 3KONOTUN.

N3yyeHne ydebHOro npeameta «buonorusi» Ha yrny6reHHOM YPOBHE
OPUEHTMPOBAHO Ha NOArOTOBKY 00Yy4aroLMXCs K Moc/iefytoLeMy noyqyeHunto
buonormyeckoro obpasoBaHMsi B By3ax M OpraHusauusx CcpegHero
npoeccnoHasIbHOro 06pa3oBaHNs. OCHOBY ero COAepXXaHusi COCTaB/sAeT
cucTema 6MONOrMYECKMX 3HaHWIA, NOMYYEHHBIX MPY N3yYeHUN 06yYatoLLMMmMCA
COOTBETCTBYIOLMX CUCTEMATUYECKUX pa3fenioB  OMOMOrMKM  Ha  YpOBHe
OCHOBHOro obulero obpasoBaHus, B 10-11 Knaccax 3TV 3HaHWA MONyYaroT
pasBuTUe. Tak, paclumpeHbl U yriy6neHbl 6M00rMYECKe 3HAHUS O PacTEHUSX,
XXMBOTHbIX,  rpmbax,  GakTepusix,  OpraHM3ame  4enoBeka,  06WMX
3aKOHOMEPHOCTAX  XKW3HW,  [OMOSIHUTENbHO  BK/IKOYEHbI  GUOMOrMYeckne
CBEleHMs MNPUKIaAHOroO W  MOMCKOBOrO  XapakTepa, KOTOpble  MOXHO
MCMO/Mb30BaTb KaK OPWEHTUPbLI ANd NOCNefytowero Bblbopa npodeccun.
Bo3MoXKHa Takke WHTerpauymsi 61MonorMyeckux 3HaHUin ¢ COOTBETCTBYHOLMMU
3HAHUAMK, MOMYYEHHbIMU 00YyYaloWMMUCA NPU U3YYEHUU (PU3UKK, XUMUMK,
reorpadun n MmaTemaTuKu.

CTpyKTypa nporpaMmMbl no y4ye6HOMY npeameTty "Buonorus™ otpaxaer
CUCTEMHO-YPOBHEBBIA M 3BOMOUMOHHBIA NOAXOAbI K W3Yy4eHuto 6uonorum.
CornacHo MM, M3y4aloTcs CBOMCTBA M 3aKOHOMEPHOCTW, XapaKTepHble A/
YXMBbIX CUCTEM Pa3HOro YPOBHS OpraHu3aLmm, 3BOIOLMMA OpraHYecKoro Mypa
Ha 3emsie, COXpaHeHWs 6MOSIOTMYeCcKOro pasHoobpasua nnaHetbl. Tak, B 10
Knacce M3y4yatoTC OCHOBbl  MOJSIEKYNAPHOM W KNETOYHOW  Bronoruu,
amMbpmonorum 1 G1UoNorMn PasBUTUSA, FrEHETUKN 1 Cenekumnn, BUOTEXHONOMN U
CUHTETUYECKON OMONMOrnM, aKTyaIM3UPYOTCS 3HaHMS  00y4alroLmMXcs Mo
6oTaHVKe, 300/10rMK, aHatomMuu, usmonormm denoseka. B 11 knacce
M3y4atoTCA IBO/HOLMOHHOE YUYeHMe, OCHOBbI 3KONOMK 1 ydeHne 0 brocgdepe.

YuebHblil npeameT  «buonorms»  npusBaH  06ecrneynTb  OCBOEHME
00yyvaroLMMMC BUONOTMYECKUX TEOPUIA M 3aKOHOB, WA, NPUHUMUMOB U
npaBwu/, NeXxawmx B OCHOBE COBPEMEHHON eCTeCTBEHHO-Hay4YHOW KapTUHbI
MUpa, 3HaHWI O CTPOEHMM, MHOro06pasnn N 0COBEHHOCTAX KNETKN, OpraHu3ma,
nonynauum, 61uoLeHoO3a, 3KOCUCTEMbI, O BblAAIOLUXCA HAYYHbIX AOCTUXKEHUAX,



COBPEMEHHbIX  WCCMeAoBaHMsAX B 6Wonornv,  NPUKNagHbIX — acrnekrax
OMOMOTNYECKUX  3HaHWA. [nd  pasBuTUA W MNOALEPXKaHUA  UHTepeca
obyvyarowmxca K 6uonormm  Hapsgy CO  3HAYUTENbHbIM  OOBEMOM
TEOPETUYECKOro MaTepuana B COAEPXaHUWW nporpamMmbl Mo Guonorum
NpeayCMOTPEHO 3HAKOMCTBO C MCTOPWEN CTaHOB/IEHWUA W PasBUTUSA TOW WK
MHON 06nacTn 61onornv, BKaAOM OTEYECTBEHHbIX U 3apyOeXHbIX YUYEHbIX B
peLLeHVe BaXKHENLLINX BUONOrMYECKMX 1N 3KOMOTUYECKUX NPOB/IEM.

Llenb un3yuyeHus y4debHOro npeameTta «buonorns» Ha yrny6néHHOM
YpOBHE —  OBflageHne  00yYaloWUMUCH  3HAHUAMWU O  CTPYKTYpPHO-
()YHKUMOHa/IbHOW  OpraHM3auuMm  >KMBbIX  CUCTEM  pa3HOro paHra W
NPUOGPETEHNE YMEHMIA NCMO/b30BATh 3TW 3HAHUA B (POPMMUPOBAHMMN NHTEpPECA K
onpefenéHHoM 06nacTM NPogecCUoHabHOW  AeATeNbHOCTK, CBA3AHHON C
6vonorvein, wAM K BbIOOPY Y4eOHOro 3aBefleHUs AN MPOAO/KEHMS
610/10rMYecKoro 06pasoBaHus.

LOCTKEHMe Uenn u3ydeHuss ydebHoro npegmeta «buonorms» Ha
yrny6/71€HHOM YPOBHe 06ecrneunBaeTcs peleHeM CreayroLmx 3atay:

OCBOEHME O0O6Yy4alroLMMUCS CUCTEMbI  OMONMOTMYECKUX  3HaHWIA: 06
OCHOBHbIX OMOMIOrMYeCKNX TeopusiX, KOHUENUWsX, runoTesax, 3akKoHax,
3aKOHOMEPHOCTAX W MpaBu/iax, COCTaBMALIMX COBPEMEHHYK) €eCTECTBEHHO-
Hay4yHY0 KapTUHY MWUpa; O CTPOEHWM, MHOroobpasum u OCOHBEHHOCTAX
ovonornyecknx cuctem (KneTka, opraHusm, nonynauus, Bui, GMOreoLeHos,
bvocdepa); O BblAAKOLNXCA OTKPbITUAX M COBPEMEHHbLIX WUCCeAoBaHUAX B
oronoruu;

O3HaKOM/IeHVe 00y4aroWmnxXcs ¢ MeTodaMu MO3HAHWA XXMBOW NPUPOABbI:
nccnefoBaTelbCKUMM - METOAaMM  BMONOrMYeCKUX HaykK  (MONEKYNSAPHON 1
KNeTOYHOW 6uonornu, sMopuonorum u OGUONorMM PasBUTUA, TEHETUKU W
cenekumn, OUOTEXHONOMMN W CUHTETUYECKON OMONOrumM, NaneoHTONOMN,
3KOMornmM);  MetofamMm  CaMOCTOSITE/IbHOrO  MPOBeAeHns  BUONOrMYECKUX
nccnefosaHuii B nabopatopuv 1 B npupogde (HabnogeHwe, M3MepeHue,
3KCNEePUMEHT, MOAE/IMPOBaHNE);

OBflafieHne 00yYalroLMMNCA  YMEHUSAMWU: CaMOCTOSITE/IbBHO  HAXOAWTb,
aHa/IM3MpPOoBaTh U MCMOMb30BaTb OMOMIOrMYECKYH0 UH(OPMALMIO; NO/b30BaThCA
610/10rMYECKON TEPMUHONOTE N CUMBOIMKOW; YCTaHaBNMBATb CBA3b MEXLY
pasBUTMEM OMONOrMM U COLMNANbHO-3KOHOMUYECKMMU M 3KOJIOMMYECKUMU
npobsieMaMn YenoBeyecTBa; OLEeHMBaTb MOC/EACTBUSA CBOEN AeATeNbHOCTU Mo
OTHOLLEHMIO K OKpY)KaloLlein npupoaHoin cpefe, cOBCTBEHHOMY 3[10POBbIO U
3[10POBbI0  OKPYXXatoLWMX Jlofeil; 060CHOBbIBaTbL W COOMKOAATL  Mepbl
NPOMUNAKTUKN NHPEKLMOHHBLIX 3ab0/1eBaHNIA, NpaBuia NoBeAeHUs B NPUPoe



M obecriedeHnss  6€30MaCHOCTM  COOCTBEHHON  >XWU3HeLeATeNbHOCTU B
Yype3BblYaHbIX  CUTyauMaxX MNPUPOAHOro UM TEXHOTEHHOr0  XapakTepa;
XapaKTepn30BaTb COBPEMEHHbIE HaYUHble OTKPLITUA B 06/1aCTV GUONOTUN;

pasBuTMe Yy  00OYyYatoLWMXCH  MHTENNEKTya/lbHbIX W TBOPYECKMX
CMOCOBGHOCTEN B MpOLECCe 3HAKOMCTBA C BblAAOWMMMUCA OTKPbITUAMU U
COBPEMEHHbIMW 1CCNefoBaHUAMM B GMOMOrKM, peLlaeMbIiMi ero npobremamu,
MEeTOZ0/0r e 6MON0rnYecKoro nccnefoBaHus, npoBeAeHns
3KCMEPUMEHTA/IbHbIX ~ UCCNeLOBaHUA,  pelleHns  6UOMorMyecknx  3afad,
MOAeNMpoBaHNa 61MONOrMyYecKnX 06 LEKTOB U MPOLIECCOB;

BOCNUTaHMeE Y 00y4atomnXcs LLeHHOCTHOrO OTHOLLEHNS K XXMBOI npupoge
B LEOM W K OTAeNbHbIM €€ 00bekTaM U  ABMEHUAM; (opMUpoBaHue
9KO/IOMMYECKON, FEHETUYECKON rpaMOTHOCTU, O6LLENA KYNbTypbl MOBeAEHUS B
NpUpoAe; MHTErpaLmm eCTeCTBEHHO-HaYYHbIX 3HAHUI;

NpuobpeTeHne 0Oy4YalOWMMNCA  KOMMETEHTHOCTM B pauuOHa/IbHOM
Npupoaononb3oBaHMn (CObM0AeHNe NpaBua MOBeAEHNA B NPUPOAE, OXpaHbl
BUOOB, 3KOCUCTEM, OMOCHepbl), COXPaHEHMM COOCTBEHHOrO 3[10POBbA MU
3[10pOBbS  OKpyXawowlmx foge  (cobnogeHns  mMep  NPoUNaKTUKK
3aboneBaHuiA,  obecriedeHMe  6GE30MACHOCTU  XKU3HEAEeATEeNbHOCTU B
4pe3BblYaNHbIX CUTyaLMAaX MPUPOLHONO U TEXHOMEHHOIO XapakTepa) Ha OCHOBe
MCMO/Ib30BaHNA 6UONOrMYECKUX 3HAHUIA 1 YMEHWIA B MOBCEAHEBHOM XXNU3HMU;

co3flaHMe YCNoOBWIA AN OCO3HAHHOrO  Bblbopa  06GYyYaHOLLMMUCS
NHANBUAYaNIbHON 06pa3oBaTe/ibHOM TpaekTopuu, CNoco6CTBYHOLLEN
nocnegytowieMy npogeccuoHaibHOMY CaMOoOorMnpeseneHnto, B COOTBETCTBUM C
NHANBUAYA/TbHLIMW MHTEPeCcaMU 1 NOTPEOHOCTAMUN PervoHa.

OO6llee 4yMCNoO 4acoB, OTBEAEHHbIX Ha M3yyeHue 6uonorMm Ha
yrny6neHHOM ypoOBHe cpefHero obuiero obpasosaHus, coctasnseT 204 yaca: B
10 knacce — 102 vaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 4yaca B
HeZento).

OT160p opraHM3alMoHHbIX (HOpM, METOLOB M CPeACTB 00YYeHNs G1onorumn
OCYLLLECTB/IAETCA C YYETOM CNEeLUPUKN ero cofepXxaHns n HanpasneHHOCTU Ha
NPOAO/MKEHME  OMONOrnMYecKoro 06pasoBaHMA B OpraHM3aumax CpeaHero
MPO(ECCOHAIBHOIO U BbICLLEr0 06pa3oBaHus.

Ob6a3aTeflbHbIM yC/0BMEM NpU 00y4eHUM GuMonornmm Ha yrny6néHHOM
YPOBHe SIBNAETCA NpoBefeHNe NabopaTopHbIX U MpaKTUYeCKMX paboT. Takxke
yyacTme  00y4YalOWMXCA B BbIMO/HEHWM  MPOEKTHbIX U y4ebHo-
nccnefoBaTenlbCKMX pPaboT, TemaThKa KOTOPbIX OMpefAensercs yuuTesieM Ha
OCHOBE WMEIOLMXCA MaTepuasibHO-TEXHUYECKUX PECYPCOB M MECTHbIX
MPUPOLHbLIX YCOBWIA.



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

CofiepXXaHve nporpaMMbl, BblgeNleHHOE kypcusom, He BXOAUT B MPOBEPKY
rocylapctBeHHou utorosoi attectauun (FAA).

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHass 6uonormsa — KOMIMeKCHad Hayka. KpaTkasa wuctopus
pasBuUTUS GUoNorMn. buonornyeckme Haykm v M3ydaemble UMW MPOOGIEMBI.
PyHLaMeHTa/IbHble, MPUKIaAHbIE U MOMCKOBbIE HAy4Hble WCC/ef0BaHNA B
oronormu.

3HayeHve O6uonorM B (POPMMPOBAHUN COBPEMEHHON EeCTeCTBEHHO-
Hay4yHOW KapTWHbl Mmupa. podeccun, cBsizaHHble C OMOMOrMein. 3HayeHue
ovonornm B NPaKTUYECKON [eATeNbHOCTU YesioBeKa: MeAuLUHe, CeNbCKOM
X039MCTBE, MPOMbILLIEHHOCTI, OXPaHe NPUPOAbI.

JeMoHcTpanumn

MopTpeTbl: Apuctotens, TeopacT, K. JlvHHein, XK. b. Jlamapk, Y.
HapsuH, Y. lapeent, I'. MeHpgens, B. . BepHaackuid, W. T1. Maenos, L. W.
MeuHukoB, H. V. Basunos, H. B. Tumotees-PecoBckuin, K. YOTCOH, .
Kpuk, O. K. benses.

Tabnuubl 1 cxembl: «CBA3b 6GUONOrNN C APYTMMK HayKamm», «Cuctema
BMONOrNYECKMX HAYK».

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

XKuBble cucTembl Kak npeaMeT u3ydeHus 6uonorum. CBOWCTBA XXMBbIX
CUCTEM: E€AMHCTBO XMMWYECKOro COCTaBa, [AMCKPETHOCTb W LIeNOCTHOCTb,
CMOXHOCTb U YNOPAL0YEHHOCTb CTPYKTYpPbl, OTKPbITOCTb, CaMOOpraHu3aums,
CaMOBOCMNPOM3BeeHME, pa3aparkKMMOCTb, M3MEHUYMBOCTb, POCT 1 Pa3BUTHE.

YPOBHM OpraHv3aumm >XMBbIX CUCTEM: MOMEKYNSAPHBIA, KIETOUHbIN,
TKAHEBbIA,  OPraHW3MEHHbIR,  NONYNAUMOHHO-BUAOBOM,  3KOCUCTEMHbIN
(6roreoLeHOTUYECKNIA), BuochepHbIin. Tpouecchbl, NPOUCXOAALLME B XKUBbIX
cuctemax. OCHOBHble MPU3HAKM XUBOro. >KM3Hb Kak (hopma CyLLecTBOBaHUA
matepun. Hayku, un3yyalrollme >XUBble CUCTEMbl Ha pPasHbIX YPOBHAX
opraHusauun.

N3yueHne XnBbIX cucteM. MeTogbl 61oiornyeckoin Hayku. HabnrogeHue,
N3MepeHune, 3SKCMEPUMEHT, CcuCTeMatusauumsa, MmetaaHasm3. [loHATME O
3aBMCMMOM W He3aBUCUMOWN MepemMeHHOW. [lnaHMpoBaHWe 3KCrepUMeHTa.
[MocTaHOBKa M npoBepka runotes. Hynesas runotesa. [NoHATHE BbIGOPKKN 1 eé
[AOCTOBEPHOCTL. Pa3bpoc B 6monornyecknx AaHHbIX. OueHKa A0CTOBEPHOCTU



MONYyYeHHbIX pe3ynbTaToB. [MPUYMHBLI UCKAXKEHUS Pe3yNbTaTOB IKCMepuMEHTa.
[MOHATUE CTATUCTUYECKOrO TecTa.

JdeMoHCcTpanuu

Tabnuubl U cxembl: «OCHOBHbIE MPU3HAKN XWU3HW», «Buonornyeckme
cucTembl», «CBOWMCTBA >XMBOW MaTepumn», «YPOBHM OpraHuU3aunn >XXNBOK
npupodbl», «CTPOEHME XXMBOTHON KNETKM», «TKaHU >XXMBOTHbIX», «CUCTEMbI
OpraHoB YesioBEYECKOro opraHusma», «buoreoueHos», «buochepa», «MeTtoabl
N3YYEHUS XXNBOIN NPUPOLbI».

O6opynosaHue:  nabopaTopHoe  060pyaoBaHWe AN NPOBEAEHUS
HabNOAEHNIA, U3MEPEHNIA, SKCMEPUMEHTOB.

IpakTnueckass padora «/ICNONb30BaHWE pPa3IMYHBLIX METOAO0B Npw
N3YYEHUN YKMBBIX CUCTEM>.

Tema 3. buosiorusi KjieTKku

Knetka — CTPYKTYpPHO-(PYHKUMOHa/IbHAA eAuHuLa >KuMBOro. lictopus
OTKPbITUS KNeTkWU. PaboTtbl P. T'yka, A. JleBeHryka. KnetouHas Teopus (T.
LLIsaHH, M. LLneingeH, P. BupxoB). OCHOBHble MOMOXEHWUA COBPEMEHHOM
KNETOYHOM Teopun.

MeToAbl  MONEKYNAPHOM W KIETOYHON  BMONOTUK:  MUKPOCKONUS,
Xpomarorpaus, anekTpodopes, MeTo[ MeyeHbIX aTOMOB, AndpepeHLManbHOe
LeHTpudyrmposaHme, KynbTUBMPOBaHWE KNETOK. M3yuenue purcuposanHbvlx
Kiemok.  ONEKTPOHHAaA  MUKpockonusa.  Koughokanvhas — Mukpockonus.
Bumanvnoe (npusrxcusnennoe) uzyuenue Kiemox.

JdemoHcTpanumn

MopTpeTbl: P. I'yK, A. JleBeHryk, T. LLIBaHH, M. LLIneingeH, P. Bupxos, K.
M. Bap.

Tabnmubl M cxeMbl: «CBETOBOW  MMKPOCKOM»,  «NEKTPOHHbIN
MWUKPOCKON», «/IcTopusa pa3BuTUA METOLOB MUKPOCKOMUMN».

O6opyfoBaHMe: CBETOBOM MWKPOCKOIM, MUKponpenapaTbl pacTUTeNbHbIX,
YXMBOTHbIX M 6aKTepuasibHbIX KMETOK.

IIpakTuuyeckass padora «/3yyeHMe METOAOB KIETOUHON 6Guonorum
(xpomaTorpadusa, anekTpodopes, AndhepeHUManbHOe LEHTPUMYrMpoBaHue,
MLIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMUNYECKUNIA cocTaB KNeTKN. Makpo-, MUKPO- N YNbTPaMUKPO3NEMEHTI.
Bopa n eé ponb Kak pacTBOpUTENs, peareHTta, ydyacTue B CTPYKTYPUPOBaHUM
KNeTKU, Tennoperynauun. MHepanbHble BeLecTBa KNeTKu, X 61Monornyeckas
PO/ib. POSIb KATMOHOB M @HNOHOB B K/ETKe.



OpraHuyeckne BellecTBa KNeTKU. buonornyeckue nonvmepbl. benku.
AMMWHOKUCNOTHBLIM  cocTaB  6enkoB. CTPYKTypbl  G€NIKOBOW  MOMEKY/bl.
MepBuYHasa CTpyKTypa 6enka, MenTugHas cBA3b. BTopuuyHasd, TpeTuyHas,
4eTBepTMYHAsA CTPYKTYpbl. JeHaTypauusi. CBoiicTBa 6enkoB. Knaccugukaums
6enkoB. bruonornyeckme yHKUUM 6eNKoB. IIpuonsi.

Yrneesogbl.  MoHocaxapuibl,  Aucaxapufibl,  onurocaxapugbl "
nonmcaxapugbl. OB6WMA NfaH CTPOEHUSA U (DU3NKO-XMMUYECKME CBOWCTBA
YrneBofoB. buonornyeckme QyHKLMN yrnesoos.

Nunngel.  TuapodunbHO-rnapodobHble  ceoiicTBa.  Knaccudmkaums
nmnngos. Tpuravuepuabl, (ocgonmnuasl, BOCKW, cTepouibl. bronornyeckme
(hyHKUMM nunugos. O6LMe CBOMCTBA OMOMOTMYECKUX MEMOpPaH — TEKYYeCTb,
CMOCOBHOCTL K CamM03aMblKaHWI0, NMOMYNPOHNLIAEMOCTb.

HyknenHosble kucnotel. AHK 1 PHK. CTpoeHne HYKNeMHOBbLIX KUC/OT.
Hykneotuapl. MpuHUMN KomnieMeHTapHocTw. MNMpasuno Yapradda. CTpykTypa
AHK — gBoitHasa cnupanb. MecToHaxoxgeHve U 6uonorundeckme (yHKUun
AHK. Buabl PHK. ®yHKunn PHK B KneTke.

CTtpoeHune monekynol AT®. MaKpoapruyeckume cBaAsn B Mosnekyne AT®.
Buonornyeckue gyHkunm AT®. BoccTaHOBMEHHbIE MEPEHOCUMKN, UX PYHKLNN
B KNeTKe. /lpyeue nyxneozuompugpocghamer (HT®). CekBeHupoBaHue OHK.
Memoowt CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpykTypHasa  6uonorus:  OGUOXMMUYECKMe K BUogm3nYecKme
MCCnefoBaHWA CcoCTaBa WM NPOCTPAHCTBEHHOW  CTPYKTYpbl  GUOMOEKYI.
Mooenuposanue cmpykmypol u @QyuKyuti OUOMONEKYL U UX KOMNIEKCOB.
Komnviomepuoui  ousaun u opeanuueckuil cuHme3 OUOMONEKYL U  UX
HeNnpupoOOHbIX AHANO208.

JdemoHcTpanuu

MopTpetbl: J1. MMonuHr, K. YotcoH, &. Kpuk, M. YunkuHc, P.
®paHkvH, ®. CaHrep, C. Ipy3uHep.

Onarpammbl:  «PacrnpefeneHne XMMUYECKMX 3M1EMEHTOB B HEXWUBOM
npupoge», «PacnpefeneHne XMMMYECKNX 3IEMEHTOB B XXMBOW MPUPOAE».

Tabnuubl 1 cxembl: «lNepuoguyeckasd Tabnmua XMMUYECKUX 3/IEMEHTOB,
«CTpoeHne MOMEeKY bl BOAbI», «BeLlecTBa B COCTaBe OpraHn3MoB», «CTpoeHne
MOJSieKy bl 6enka», «CTPYKTYpbl GeNKOBOW MONEKy/bl», «CTPOeHNe MONeKys
yrneBofoB», «CTpOeHMe MOSIEKYNn NuUnuaoB», «HYKNenHOBblE KUCIOTbI»,
«CTpoeHne Mmonekynbl ATOD».

O6opyfoBaHMe: XMMMYecKasa nocyaa n 06opynoBaHue.

JlabopaTopnas pabGora «OOHapyxeHVe ©6efIKoB C  MOMOLLbIO
Ka4yeCTBEHHbIX peakLmii».



Jlabopatopnass pabora  «lIccnefoBaHMe  HYKNEMHOBBLIX  KWCNOT,
BblAe/IeHHbIX M3 KNETOK Pas3/InyHbIX OPraHn3MoBs.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunbl KMNETOK: 3yKapuoTMyecKas U npokapuoTuyeckas. CTPYKTYpHO-
(hYHKUMOHa/TbHbIE 06pa30BaHNA K/IETKMU.

CTpoeHVe NpoOKapMoTUYECKOW KNeTKW. KreToyHas CTeHKa 6aktepuii u
apxeil.  OCOBGEHHOCTM  CTPOEHUS  reTepoTPopHOM 1 aBTOTPOHOW
MPOKapPUOTUNYECKMX KNETOK. MECTOo 1 posib NPOKapmnoT B BUOLeHO3ax.

CTpoeHne 1 (DYHKLUMOHMPOBaHME  3YKapUOTMYECKOW  KIIETKM,
[MnasmaTnyeckas MembpaHa (nnasmanemma). CTpyKTypa niasmaTnyeckoin
MeMbpaHbl. TpaHCMOPT BeLEeCTB 4epe3 MnasmMaTMyecKyto  MemopaHy:
naccuBHbIA (anddysns, obneryéHHas anddysmnst), aKTUBHbLINA (NEPBUYHBIA 1
BTOPWYHbIA aKTUBHbIN TpaHcnopT). MonynpoHULaeMocTb MembpaHbl. PaboTa
HaTpUI-Ka/IMeBOr0 Hacoca. JHAOUMTO3: MUHOUMTO3, (harouutos. IK30UMUTO3.
KnetouHas cTeHkKa. CTpykTypa M (DYHKUUW K/IETOYHOW CTEHKW PacTeHuid,
rpnoéos.

LinTonnasma. LlnTto3onb.  LlnTockenetr.  [BMXKeHME  LMTOMNA3MbI.
OpraHonfbl KNETKM. OfHOMeMbpaHHble opraHougpl KNETKW:
aHponnasmaTnyeckasn cetb (AMC), annapat MONbLKM, NMM30COMbI, UX CTPOEHME
N (PyHKUMKN. B3anmocBsi3b OfHOMEMOPaHHbLIX OpPraHouMAoB KneTku. CTpoeHume
rpaHynsapHOro petukynyma. Mexanusm nanpasnenus oenxkos ¢ IIIC. CUHTES
PacTBOPUMBbIX 6e/1IKOB. CUHTE3 KNETOUHbIX MeMbpaH. MNaakunin (arpaHynsipHbIiA)
aHAoMNa3MaTnYecknii peTukynym. CekpetopHas (yHKLmMs annapata Monbmxu.
Moouguxayus 6enkos 6 annapame I onvoxcu. Copmuposra b6enxos 6 annapame
Tonvoxcu. TPaHCMOPT BeLLECTB B K/eTKe. Bakyonnm pacTUTeNbHbIX K/ETOK.
KneTouHbIin cok. Typrop.

[MoNlyaBTOHOMHbIE  OpraHougbl  KNeTKU:  MWUTOXOHAPWKM,  MnacTuabl.
Ilpoucxoocoenue  mumoxonoputi  u  naacmuo.  Cumbuocenez  (K.C.
Mepeoickosckuit, JI. Mapeyauc). CTpoeHWE W (QYHKUMN MUTOXOHAPUA 1
nnactug. MepBuYHbIE, BTOPUYHbIE N CNOXHbIE NIACTUAbI (DOTOCUHTEINPYHOLLNX
3yKapuoT. X/10poniacTbl, XPOMOMIACTbl, NEAKONIACTbI BbICLUNX PaCTEHWIA.

HemembpaHHble  opraHouabl  Knetkn  CTpoeHMe M (OyHKUUM
HeEMeMOpPaHHbIX  OpraHoMfoB  K/eTKW.  Pubocombl.  IIpomedcymounvie
Puramernmor. MUKPOMNAMEHTbI. Axmurnosvie muxkpoguiamernmoi. MbllLEYHbIE
KNETKWU. Axmumnosevie KOMNOHeHmbl Hemblieunblx Kiemok. MUKPOTPYOOUKW.
KnetouHblin ueHTp. CTpoeHWe W [OBWKEHWE D>KIYTUKOB W PECHUYEK.
MuKpPOTPYOOUKN umTOMNasmbl. LleHTpuonb. berku, accoyuuposanuvie ¢
Mukpoguramenmamu u Mukpompyooukamu. Momophwie benxu.



Appo. O6onoyka sapa, XpoMaTuH, Kapuronsiasma, aapbILKY, X CTPOEHWe
N (OYHKUMW. AfepHblil 6enKoBblil MaTpyKe. MpocTpaHCTBEHHOE PacmnooXeHne
XPOMOCOM B MHTepgasHOM ffpe. dyxpomamun u cemepoxpomamun. Benku
XPOMaTUHA — TWUCTOHbI. /Junamuka s0eproil 00010uKu 8 mumosze. foepHvili
mpaxcnopm.

KnetouHble BKAOYeHUs. CpaBHUTENbHAA  XapaKTepuCTUKa  KNeTok
3yKapuoT (PacTUTeNIbHOW, XXUBOTHOM, FPMGHONR).

JdeMoHCcTpanuu

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

Tabnuubl N cxembl: «CTPOEHME 3YKapPUOTUYECKOWN KNeTKM», «CTpoeHue
XMBOTHOM  KNeTKM», «CTpOeHWe pacTUTeNlbHOW  KNeTku», «CTpoeHue
MUTOXOHAPUN», «A0p0o», «CTPOEeHME NPOKAPUOTUHECKON KNETKN».

O6opyaoBaHMe: CBETOBO MMKPOCKOM, MMUKpOMpenapaTbl pacTUTENbHbIX,
YKMBOTHbIX K/IETOK, MUKpPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTtopnass padora «l/I3yyeHMe CTPOEHUA KNETOK Pas/InyHbIX
OpraH13MoB».

IMpaxkTuyeckas padora «/13yyeHne CBONCTB KNETOYHOM MEMOPaHbI».

JlaGopaTopHasi pabdotra «l/iccnefoBaHne nnasmMonunsa v gennasmonusa B
PaCTUTE/bHbIX KNeTKax».

IpakTnyeckass padora «/3ydyeHne [BMKEHWA UuTOMMIa3Mbl B
PaCTUTENIbHBIX KNeTKax».

Tema 6. O0OMeH BelIeCcTB M NMPeBpPallleHUe JHEPTUH B KJIETKe

Accumnnauma n- QUCCUMUNALMSA — ABEe CTOPOHbI MeTabonmama. Tunbl
obMeHa BeLLeCTB: aBTOTPO(HLIA M TeTepoTPOgHbIA. Y4acTve Kucropoga B
0OMEHHbIX MpoLeccax. SHepreTMyeckoe obecrneyveHne KIeTKW: MpeBpaLleHme
AT® B 06MeHHbIX Mpoueccax. PepMeHTaTUBHBIA XapaKTep peakuui
KNeToYHOro metabonmsma. PepmeHTbl, UX CTPOEHME, CBOMCTBA M MeXaHU3Mm
pencteusA.  KodepMmeHTbl.  OTAMuMsa  (PEPMEHTOB  OT  HeopraHU4eckmx
KaTasn3aTopoB. benku-aktmeatopbl W GENKU-UHTMOUTOPbLI.  3aBUCMMOCTb
CKOPOCTM (hepMEHTATMBHbIX Peakumii 0T pasInyHbIX (haKTOPOB.

MepBUYHBIA CUHTE3 OpPraHMYecKMX BeLLeCTB B KeTKe. POTOCUMHTES.
AHoKkcueenHblli u oxkcueeHuvlli pomocunmes y baxmeputi. Ceemocobuparowue
NUSMEHRNbL U NUSMEHMbl pPEeAKYUOHHO2O YEeHmpa. Ponb XﬂOpOﬂﬂaCTOB B
npovecce otocmHTesa. CeeToBas U TeMHoBasA Pasbl. @omoovixanue, Cs., Cy. u
CAM-muner  ¢pomocunmesa. [POAYKTUBHOCTL  (JOTOCUHTE3a. BrusaHue
Pas3/INYHbIX (PAKTOPOB Ha CKOPOCTb (DOTOCUHTE3a. 3HaYeHMe (DOTOCUHTE3a.



XeMOCUHTES3. PasHoobpasne OpraHnM3MoB-XeMOCUHTETUKOB:
HUTPUULMPYIOLLME BaKTepuK, XKenes3obakTepun, cepobakTepun, BOAOPOAHbIE
6aKTepun. 3HauYeHne XeMOCHHTE3a.

AHa3po6Hble opraHu3mbl. Buabl 6poxxeHns. TpPOAYKTbl OPOXKEHMA U UX
MCMO/Ib30BaHNE YesIoBEKOM. AHa3p0OHble MUKPOOPraHuM3Mbl Kak O0ObLEKTbl
OVMOTEXHOMOMK 1 BO30YAUTENN BONE3HEN.

A3p06HbIe OpraHu3mbl. Jtansl 3HepreTM4eckoro obMeHa.
MogroToBuTeNbHbIA  3Tan. [nMkonn3 — GeCKUCNOPOAHOe pacLuensieHne
[/IIOKO3bl.

Buonorunyeckoe oK1CneHue, NN KNeTOYHOE AblXaHue. Poslb MUTOXOHAPWIA
B npoueccax OWMOMOrMYeCKOro  OKWCNeHus.  LiMknnuyeckme — peakumu.
OkucnnTeNnbHoe  (hOCOPUNNPOBaHWE. Duepeus membpanno2o 2epaduenma
npomonos. Cunmes AT®.: paboma npomonnoti ATD-cunmaszwl. [1peyMyLLECTBA
a’3pobHOro nytm ob6bmeHa BeLeCTB Mepef aHaspoOHbIM. NPEKTUBHOCTb
3HEPreTnyYecKoro obmeHa.

JlemoHcTpauun

MopTpeTbl: K. Mpuctan, K. A. Tumnpsses, C. H. BuHorpagckuid, B. A.
SHrenbrapar, M. Mutyenn, I'. A. 3aBap3uH.

Tabnmubl M cXeMbl:  «®POTOCUHTE3», «IHEPreTUYECKUA  OBMEHY,
«bunocuHTes 6enka», «CTpoeHue hepMeHTa», « XeMOCUHTES».

O6opynoBaHue: CBETOBOWA MWKpPOCKON, obopyoBaHue ans
MPUrOTOB/IEHNSA NMOCTOAHHbBIX Y BPEMEHHbIX MUKPOMPenapaTos.

JlaGopaTtopuas pa6Gora «/3yyeHMe KaTaIMTUYECKOW aKTUBHOCTWU
(hepMeHTOB (Ha NpMMepe amunasbl UK KaTtanasbl)».

JladopaTopnasi paGora «M3yyeHVe (epMEHTATUBHOIO pacLLleneHns
nepokcuia BOAOPOAA B PACTUTESIbHBIX U XKMBOTHbIX KNeTKax».

JlabopaTopnass pab6ora «CpaBHEHME MpoLeccoB (OTOCUHTe3a W
XeMOCUHHTe3a.

JlaGopaTopnasi padora «CpaBHEHME NPOLLECCOB OPOXKEHUA U AbIXaHUA».

Tema 7. HacaeacrBennass uHGoOpMalus U peajin3anus eé B KIeTKe

Peakuun MatpuyHOro cuHTesa. [IpuHUMN  KOMMJEMeHTapHOCTM B
peakumsax MaTPUYHOro CuHTe3a. Peanu3aumsi HacneACTBEHHOW WHGOpMaumK,
"eHeTUYeCKNIA KOf, ero CBOMCTBa. TPaHCKPUNUUA — MaTpUUHbIA cCuHTE3 PHK.,
MMpUHUMNGI  TPAHCKPUMUMK:  KOMIM/JIEMEHTAPHOCTb,  aHTUMapaiesibHOCTb,
aCMMMeTPUYHOCTb. Co3pesanue mampuynvix PHK 6 2ykapuomuueckou xiemke.
Hexooupyrowue PHK.



TpaHcnaums n eé aTtanbl. Y4yactue TpaHCnopTHbiX PHK B 6GuocuHTese
benka. Ycnosusa OuocuHTe3a 6enka. KogupoBaHue aMWMHOKWUCAIOT. Posb
prMbocom B BMOCUHTE3e BenKa.

Cospemennvie npedcmasierus o cmpoenuu 2enos. OpraHn3aung reHoma y
MPOKapUOT U 3yKapuoT. Perynaums akTMBHOCTM reHOB Yy NpokKapuoT. MmnoTesa
orepoHa (P. XKakob, XK. MaH0). Morekynsipuvie Mexanuzmvl IKCAPECCULU 2€HO8
y aykapuom. Ponv xpomamuma 6 peeynayuu pabomwvr 2enog. Perynayus
06MEHHbIX NPOLIECCOB B K/eTKe. KNeTouHblin roMeocTas.

Bupycbl — HekneTouHble (OpPMbl XXU3HM W 06AUraTHbIE MapasuThl.
CTpoeHVe MpOCTbIX WM CNOXHbLIX BUPYCOB, PETPOBMPYCOB, 6GakTepmodaros.
Kuznennwtit yukn J[HK-cooepocawux eupycos, PHK-codepocawux eupycos,
baxmepuogacos. Obpammuas mpaHcKpunyus, pedepmasa, UHmezpasd.

BupycHble 3a60neBaHMSi 4enoBeKa, XMBOTHbIX, pacTeHuid. CIAL,
COVID-19, coumanbHble 1 MeAULMHCKIME NPO6/EMDI.

Buoungopmamuxa: unmeepayus u ananuz borvuux maccusos («bigdatay)
CMPYKMYPHLIX Ouonocudeckux Oauuvlx. Hanomexunonocuu 6 oOuonocuu u
meduyure. Ilpoepammupyemvie  @ynkyuu 6enxos. Cnocobvi 00cmasKu
JIeKapcme.

JlemoHcTpanumn

MopTpeTsbl: H. K. Konbuos, 4. L. ViBaHOBCKMA.

Tabnmupl M cxembl: «BbuOCUHTE3 6enka», «[EeHeTUYECKUA Kopa»,
«Bupycbl», «bakTeprodarm».

IIpakTuueckas padora «Co3faHne MOAeNn BUpycax.

Tema 8. 7JKu3HeHHBbIN HUKJ KJIETKHU

KneTouHbln LUMKA, ero nepuogbl n perynauus. VIHTepgasa M MUTO3.
OC06eHHOCTM NPOLECCoB, NPOTEKaWMX B NHTepdase. MOAroToBKa KNeTKn K
neneHnto.  TPeCUHTETMYECKUA  (MOCTMUTOTMYECKUIA), CUHTETMYECKUA W
MOCTCUHTETUYECKNIA (NPEMUTOTUYECKIMIA) NEPUObI MHTepMasbI.

MaTpunuHblin cnHTe3 AHK — pennvkaums. MNpuHumnsl pennvkaymmn JHK:
KOMIM/NEMEHTAPHOCTb, MO/TYKOHCEPBATUBHbLIA CUHTE3, aHTMNapaNie/lbHOCTb.
MexaHu3m pennvkaunm AHK. Xpomocombl. CTpoeHne XpoMocoM. TenioMepbl U
TenloMepasza. XPOMOCOMHbI Habop KMeTKM — KapuoTun. AunnongHolil w
ransiongHblii  Habopbl XPOMOCOM. [TOMOMIOrMYHbIE XPOMOCOMbI. [1on0Bble
XPOMOCOMbI.

JeneHvie knetkm — mMuto3. CTagMmM MUTO3a U MPOUCXOAALLME B HUX
npoveccobl. Tunbl MUTO3a. KapnoknHes 1 LMTOKMHe3. buonornyeckoe sHavyeHme
MUTO3a.



Perynaumsa MMTOTUYECKOro LMKNa KneTku. MNporpaMmmmnpyemas KnetovHas
rnmbesib — anonTos.

KneTouHoe s4p0o, XPOMOCOMbI, (hYHKLUMOHa/IbHAasA reHOMUKa. Mexanusmobi
npoaugepayuu, ouppepenyuposxku, cmapenus u euderu xiemox. «lL{ugposas
K1emxay — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUS KIeMKU.

JemoHCcTpauumn

Tabnuubl N cxembl: «XKU3HEHHbIN UMK KNETKM», «MuUT03», «CTpoeHue
Xpomocom», «Pennnkauma AHK».

O6opyaoBaHue: CBETOBOW MMUKPOCKOM, MUKponpenapatbl: «MuTo3 B
KNeTKax KopeLLlKa /lyKa».

JlaGopaTtopnass  pabdora  «l/I3yyeHMe  XpPOMOCOM Ha  TOTOBbIX
MUKponpenapaTax».

JlaGopaTopnast padora «HabnogeHVe MWUTO3a B KNETKax KOH4YMKa
KopeLlKa flykKa (Ha rotoBbIX MUKpOMnpenapaTax)».

Tema 9. CTpoenue u GpyHKIMHM OPraHM3MOB

buonorunyeckoe pasHoobpasme OpraHuM3MoB. O[HOK/ETOYHbIE,
KOJIOHWa/IbHble, MHOTOK/1IETOYHbIE OPraHU3MbI.

OCOGEHHOCTM  CTPOEHUA U XKU3HEAeATEe/IbHOCTM  OLHOK/IETOYHbIX
opraHusMoB. bakTepuun, apxeu, OAHOK/IETOYHbIE TPUObLI, OAHOKNETOYHbIE
BOAOPOCAN, ApYyrue NPOoTUCTbl. KOTOHNaIbHbIE OPraHMU3MbI.

B3ayMoCBA3b YacTeil MHOrOK/JIETOYHOrO0 OpraHvuaMa. TKaHW, opraHbl W
cucTembl opraHoB. OpraHnsm Kak eiMHoe Lenoe. ['omeocTas.

TKaHW pacTeHWid. Tunbl pacTUTENbHLIX TKaHeiln: obpa3oBaTesibHas,
MOKPOBHas, MPOBOAALLAA, OCHOBHas, MexaHuyeckasd. OCOBEHHOCTU CTPOeHUs,
(hYHKLMIA 1 pacronodXeHnst TKaHel B opraHax pacTeHui.

TKaHW YXXMBOTHbIX 1 YenoBeka. TuMbl XXMBOTHbIX TKaHER: anuTenmaibHas,
COeMHUTENbHAS, MbllleYHas, HepBHas. OCOBEHHOCTM CTPOEHUS, (PYHKUUIA K
PacnonoXeHns TKaHel B opraHax XXMBOTHbIX U Ye/lOBeKa.

OpraHbl. BeretatvBHble U reHepaTMBHbIE OpraHbl pacTeHuid. OpraHbl U
CUCTEMbl OpPraHOB >XWBOTHbLIX W YenoBeKa. PYHKLUMM OpraHoB U CUCTEM
OpraHos.

Onopa Tena opraHm3aMoB. Kapkac pacteHuii. CKeneTbl OAHOKNETOUHbIX U
MHOrOK/NETOYHbIX YXMBOTHbIX. HapyXHbI U BHYTPeHHUIA cKeneT. CTPOeHMe U
TUMNbI COEANHEHNS KOCTEN.

[BmKeHne opraHusmMoB. [BMXKeHMe OAHOKMIETOYHbLIX OpPraHW3MOB:
amEbonHOE, XXryTMKOBOE, PECHUYHOE. [BMKEHNE MHOTOKNETOUYHbIX PACTEHNIA:
TPONU3Mbl U HacTUK. [BUXKEHME MHOTOK/ETOUYHbIX XXMBOTHbLIX U Yesl0BeKa:
MblLLeYHasa cuctema. Pedriekc. CkeneTHble MbILLbl U UX paboTa.



[MnTaHne opraHu3moB. [lornoweHe BoAbl, YINEeKUC/IOro rasa W
MWHepasibHbIX BELLECTB pacTeHUAMW. [MUTaHME >KMBOTHbLIX. BHYTpMMNONOCTHOE
N BHYTPUKNETOYHOE nuLleBapeHne. [lMTaHME MO3BOHOYHbIX >KMBOTHbIX.
OTgensl  nNulieBapuTenbHOro  TpakTa.  [ulieBapuTenbHble  XKenesbl.
[MneBapuTenbHAA CUCTEMA YeslIoBeKa.

[bixaHve opraHu3moB. [pbixaHWe pacTeHWin. [lbIXaHue >XMBOTHbIX.
Anddysuns ra3oB Yepes NOBEPXHOCTb KNETKN. KoxkHoe AblxaHue. [pbixaTe/lbHas
MOBEPXHOCTb. >KabepHoe M /NEroyHoe [AblxaHue. [biXaHWe MO03BOHOYHbIX
XXVBOTHbIX W YenioBeKa. OBOJIIOLMOHHOE YC/IOXHEHME CTPOEHUS NErKUX
MO3BOHOYHbIX >KMBOTHbIX. [lbixaTe/lbHasa CcuUcTeMa 4enoBeka. MexaHU3M
BEHTUNAUMW NETrKUX Yy NTUL W MAeKonuTalowmx. Perynauusa  AbixaHus.
[AbixaresibHble 06BbEMBI.

TpaHCMopT BeLLeCTB Yy OpraHnM3mMoB. TPaHCMOPTHbIE CUCTEMbI PACTEHWIA.
TpaHCNOPT BELWECTB Y XXMBOTHbIX. KpOBEHOCHadA cucteMa W eé opraHbl.
KpoBeHOCHaA cucTemMa MO3BOHOYHBLIX >KMBOTHLIX W 4Yenoseka. CepaLe,
KPOBEHOCHbIE COCYAbl M KpoBb. Kpyrn KpoBooGpalleHUs. OBOMOLMOHHbIE
YCNOXHEHNSA CTPOEHUSA KPOBEHOCHOM CUCTEMbI MO3BOHOYHbLIX >KMBOTHbIX.
PaboTa cepaua n eé perynaums.

BblgeneHne y opraHusmoB. BbigeneHue y pacTeHuid. BblgeneHve y
XUBOTHbIX. CoKpaTUTe/lbHble BakKyonu. OpraHbl BblaeneHusa. Punbtpauus,
cekpeumss n 006paTHOe BcCacbiBaHME KakK MexaHW3Mbl pPaboTbl OpraHoB
BblaeneHns. CBA3b MOMIOCTU Tena C KPOBEHOCHOM W BblAe/IUTENbHOW
cucteMaMu. BblgeneHre y MNO3BOHOYHLIX >XMBOTHBLIX U 4enoBeKa. [1oyku.
CTpoeHue 1 PyHKLMOHMPOBaHWe HedhpoHa. O6pa3oBaHMe MOYM Y YeloBeKa.

3awmTta y opraHMsmMoB. 3awmTa Yy OAHOK/ETOYHbIX opraHn3MoB. Cnopsbl
GaKTepuUin 1 UMUCTbl NpOCTeMWMX. 3alumTa Y MHOFOK/IETOUHbIX PaCTeHWiA.
KyTukyna. CpefcTBa NacCUBHOM 1 XUMUYECKOW 3aLmTbl. PUTOHLMABI.

3awmTa y MHOTOKNETOUHbIX XXMBOTHbIX. OKPOBbI M UX MPOU3BOAHbIE.
3awta opraHuama ot 60/s1e3Hei. VIMMyHHas cucteMa yenoBeka. KneTouHbl u
ryMOpasibHbliA UMMYHUTET. BPOXXAEHHLIA U NMPUOBPETEHHBIN CrieunuyecKunin
NMMYHUTET. Teopus KNOHa/IbHO-CeNeKTUBHOIO uMmyHuteta (M. dpamx, ®. M.
BepHetr, C. ToHeraBa). BocnanutenbHble OTBETbI OpraHM3mMoB. Posb
BPOXAEHHOI0 MMMYHUTETA B Pa3BUTUM CUCTEMHbIX 3a60/1€BAHUIA.

Pa3gpaXnmocTb W perynaums 'y OpraHuM3moB. PasfgpakMmocTb Y
OJHOK/NETOYHbIX OpraHnsMoB. Takcucbl. Pa3gpaXXuMMoCcTb W perynaumsa 'y
pacTeHuin. POCTOBbIE BELLLECTBA U UX 3HAYEHME.

HepBHasa cuctema v pedieKTopHas perynauma y >KMBOTHbIX. HepBHas
cuctemMa M eé oTheNibl. IBOMOUMOHHOE YCNOXHEHWE CTPOeHUS HepBHOM



CUCTEMbI Y XXMBOTHbIX. OTAENbl FO/IOBHOTO MO3ra MO3BOHOYHLIX YXUBOTHbIX.
Pedhnekc v pedpiekTopHaa fyra. be3ycnoBHble U YCNOBHbIE PedsieKchl,

["'ymopanbHas perynauusa u aHAOKPUHHAA CUCTEMA YKMBOTHbIX U YE0BEKa.
XKenesbl 3HLOKPUHHOW CUCTEMbI W WX T[OPMOHbI. [leCTBME TOPMOHOB.
B3aumoCBA3b HEPBHOW M 3HAOKPWMHHOW cucTeM. [mnoTasamo-runogusapHas
cucTema.

JdeMoHCcTpanuu

MopTpeT: W. I1. I'aBnos.

Tabnuubl N cxembl: «OQHOKIETOYHbIE BOAOPOC/IN», «MHOrOKNeTOYHbIe
BOAOPOCN», «bakTepum», «llpocTenme», «OpraHbl LBETKOBbIX PaCTEHWUA»,
«CUCTEMbI OpraHOB MO3BOHOYHLIX >KMBOTHbIX», «BHYTpeHHee CTpoeHue
HaCeKOMbIX», «TKaHW pacTeHuin», «KOpHEBble CUCTEMbI», «CTPOEHME CTEONS,
«CTpOEHMe NNCTOBOIN MNACTUHKN», «TKaHWN XMUBOTHbIX», «CKeNeT YenoBeKa»,
«luweBaputenbHas cucteMa», «KpoBeHOCHad cuctema», «J[bixaTenbHasa
cuctema», «HepBHaa  cuctema», «KoXa», «MblleyHaa  cucTemMa»,
«BblaenuTtensHasa cuctema», «3HAO0KPUHHAA cucTema», «CTpPOeHWe MbILLbI»,
«IMMYHUTET»,  «KWLWEYHOMONOCTHbIe», «CxemMa MUTaHWUA  PaCTEHWUIA»,
«KpOBEHOCHbIE CUCTEMbI MO3BOHOYHLIX >KUBOTHBLIX», «CTPOEHME TUAPbI»,
«CTpoeHne nnaHapumn», «BHYTpeHHee CTpOeHWe NOXAEBOro YepBsa», «HepBHas
cuctema  pblb»,  «HepBHas cuctemMa  IArYyLWKW», «HepBHas cucTema
npecMbiKaroLnxea», «HepBHasa cuctema nTuL», «HepBHaa cucTtema
M/IEKONUTAKOLLMX», «HepBHaa cuctema vyenoBeka», «Pediiekcs.

O6opyaoBaHue: CBETOBOW MMUKPOCKOIM, MUKpOMpenapaTtbl OAHOK/IETOUHbIX
OpraHn3MoB, MMWKponpenapatbl TKaHei, PakoBMHbI MOJIKOCKOB, KOJNEKLUN
HaCEKOMbIX, UFMIOKOXMX, YKNBbIE 3K3EMM/SAPbI KOMHATHbIX PacTeHWiA, repbapum
pacTeHWiA pa3HbIX OTAENOB, BNa@KHblE MpenapaTbl >XMBOTHbLIX, CKeNeTbl
MO3BOHOYHbIX, KO/IEKLUMN 6ECMO3BOHOUHBIX >XMBOTHBIX, CKENeT Yes0BeKa,
obopyfoBaHMe AN AEeMOHCTpauun MOYBEHHOrO0 M BO3AYLUHOrO NUTaHUA
pacTeHuWid, paclensieHns Kpaxmana u 6enkoB noj [AeincTBveM (epMeHTOB,
obopyaoBaHve ANd  AeMOHCTpauMu OMbITOB MO  M3MEPEHUIO YKMU3HEHHOM
EMKOCTWN NETKMX, MexaHu3Mma [blXaTe/lbHbIX [ABVXXEHWI, MOAEeNn TFOM0BHOIO
MO3ra Pas/IMYHbIX YXMBOTHbIX.

JlaGopaTopnasi padora «/13yuyeHne TKaHel pacTeHUI».

JlaGopaTopnas padora «/13yyeHne TKaHel XXNBOTHbIX».

JlaGopaTopHnas padora «l/13yyeHne opraHoB LLBETKOBOIO PacTEHNS».

Tema 10. PazmHo:KeHHe ¥ pa3BUTHE OPraHU3MOB



®opMbl pasMHOXXEHUA OpraHM3MOoB: 6ecrosioe (BKIOYas BereTatMBHOE) U
nososoe. Bwuabl 6ecnonoro  pasMHOXEHWSA: MOYKOBaHWE,  CropynAums,
(pparmeHTaLms, KNOHNUPOBaHMe.

[MonoBoe pa3MHOXeHWe. onoBble KNETKW, Uan rameTbl. Meitos. Ctagun
Merio3a. lloBefeHMe XpoMocoM B Meio3e. KpoccuHroeep. buonoruyeckui
CMbIC/T Mei103a 1 Mos1I0BOro npotecca. Melio3 1 ero MecTo B XXU3HEHHOM LMK/Ie
OpraHu13mos.

MpeasapobilleBoe pas3BuTMe. [ameToreHes Yy >KMBOTHLIX. [1ofoBble
xenesbl. O6pa3oBaHWe W pa3BUTME MOMOBLIX KIETOK. CrepmaroreHes u
ooreHes. CTpoeHe NoMoBbIX KNEeTOK.

OnnofoTBOpeHNEe U 3MOPUMOHANIbHOE pa3BMTUE >KMBOTHbLIX. Crnocoobl
OM/0A0TBOPEHNS: HAPY)XXKHOE, BHYTPeHHee. MapTeHoreHes.

HamBmAayanbHOe pasBuTMe OpraHvM3mMoB (OHTOreHes). OMOpuMonornsa —
Hayka O pa3BUTUM OPraHU3MoB. Mopghocenes — oouna u3 2nagHvlx npooaem
ambpuonocuu. Konyenyus mopgocenos u mooderu mopgpoeeneza. Crafum
ambpuoreHesa >KMBOTHbIX (Ha nNpuMepe NArywkun). [pobneHue. Tunbl
Apo6neHns.  [lemepmunuposannoe U  HeOEPMUHUPOSAHHOE  OpobileHue.
bnacmyna, munet 6racmyn. OCOOEHHOCTM [PO6GSIEHNA  MIEKONUTAIOLLMX.
3apojplweBble IMCTKU (racTpynaums). 3aknafka OpraHoB W TKaHel W3
3apoAbILIeBbIX /IMCTKOB. B3aMMHOe BMAHME 4YacTeill pa3BMBatOLLErocs
3apofpbla (3MO6proHabHaA NHAYKLUKMS). 3aKnagka naaHa CTPOEHUS XXUBOTHOMO
KaK pe3ynbTaT MepapxXMyecKmx B3aUMOAENCTBUMA TeHOB. BnusHue Ha
3MOPUOHabHOE Pa3BUTME Pa3/IMUHBIX (HaKTOPOB OKPYXKatoLLERN cpefbl.

POCT 1 pa3BUTME XMBOTHbIX. MOCTIMOpMOHaNbHbIN nepuog. MNpsvoe w
Henpamoe passuThe. Pas3BuTMe ¢ MeTamMopo3oM Yy 6eCro3BOHOUHBLIX U
MO3BOHOYHBIX XWMBOTHbIX. BMOMOrMyeckoe 3HayeHWe MPAMOro U Hernpsamoro
pasBUTKSA, UX pacrnpocTpaHeHune B nNpupode. Tunbl pocTa XXMBOTHbIX. PaKTOpbI
PerynsumMm pocTta >XMBOTHLIX U 4enoBeka. Ctagum MNOCTIMOPUMOHANBHOIO
Pa3BUTUS Y XXMBOTHbIX U YenoBeka. Mepnoabl OHTOreHesa yenoeka. CtapeHue
N CMEPTb KakK 610/10rmyeckme npoLiecc!.

PasMHOXeHVe 1 pa3BUTME pacTeHuid. FameTouT 1 cnopogut. Meios B
XXN3HEHHOM UMKNe pacTeHnin. O6pa3oBaHMe CMOP B Mpouecce Meliosa.
CameToreHe3s y pacTeHuid. ONMOLOTBOPEHME W Pa3BUTME PaCTUTESNbHbIX
opraHu3mMoB. [1BOiHOe OMN/I0A0TBOPEHME Y LBETKOBbLIX pacTeHuid. Obpa3oBaHme
N pasBUTME CEMEHMN.

MexaHn3Mbl perynsuum OHTOreHesa y pacTeHui 1 XKMBOTHbIX.

JeMmoHCcTpanun

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



Tabnuupl 1 cxembl: «BeretatmBHOe pasMHOXeHWe», «Tunbl 6ecnonoro
Pa3MHOXeHUs», «Pa3MHOXXeHWE XNaMULOMOHaAbI», «PasMHOXeHNe 3Br/eHbI»,
«PasMHOXeHMEe  ruapbl»,  «Melo3»,  «XpPOMOCOMbI»,  «laMeToreHes»,
«CTpoeHMe ANLEKNETKN 1 cnepMaTo3omnia», «OCHOBHbIE CTaauN OHTOreHe3a,
«[MpsiMoe 1 Henpsmoe pasBuUTME», «Pa3BUTME MaMCKOro >XXyka», «Pa3BuTue
capaHumn», «Pa3BuUTME NATYLIKU», «[BOMHOE ONMI0A0TBOPEHME Y LIBETKOBbLIX
pacTeHuii», «CTpoeHUe CeMSH OAHOLO/MbHLIX W  ABYAO/bHbIX PaCTEHUI»,
«KM3HEHHbIA  LUMKN  MOPCKOW  KanycCTbl», «XWU3HEHHbIN LUUKN  MXa»,
«XXKU3HEHHbIV LMK NanopoTHUKa», «XKN3HEHHbI LMK/ COCHbI».

O6opyfoBaHMe: CBETOBOM MUKPOCKOMN, MUKPOMNpenapartbl ANLEKIETOK U
cnepmaTo3onioB, Mofesb «LInkn pasBuTus NaryLwKm».

JlaGopaTopnasi padora «l/I3yyeHWe CTPOEHUA MOMOBbIX KIETOK Ha
rOTOBbIX MUKpOMpenapaTax».

IIpakTuyeckas padora «BblBNeHMe MPU3HAKOB CXOACTBA 3apoAblLUel
MO3BOHOYHbIX XUBOTHbIX».

Jladoparopnasi padora «CTpoeHWe OpraHoB pPasMHOXXEHUA BbICLLUUX
PacTEHN».

Tema 11. I'eHeTHKa — HayKa 0 HACJEJACTBEHHOCTH M U3MEHYHMBOCTH
OpPraHu3mMoB

cTopus CTaHOBNEHWA W PasBUTUS TEHETUKU KaK Hayku. Pa6otbl T
MeHgens, I'. ae ®pusa, T. MopraHa. Posib 0TeYECTBEHHbIX YYEHbIX B Pa3BUTUN
reHeTnku. Pa6oTbl H. K. Konbuosa, H. /. Basunosa, A. H. benosepckoro, I.
. KapnieyeHko, HO. A. dununyeHko, H. B. Tumodeesa-Pecosckoro.

OCHOBHble reHeTM4yeckne TMOHATUA W CUMBOAbLI.  [TOMONOrMYHbIE
XPOMOCOMbI, a/ieflbHble TeHbl, aflbTEPHATUBHbLIE NPU3HAKWN, AOMUHAHTHbIA Y
PELECCUBHBIN MPU3HAK, FOMO3MroTa, reTepo3nroTa, YAcTas NMHUS, TMépuabl,
reHoTun, eHoTun. OCHOBHblE MEeTOAbl TEHETUKWN: TUBPUA0NOTNYECKUA,
LIUTONTIOTUYECKMIA, MONEKYNAPHO-TEHETUYECKMIA.

JdemoHcTpanuu

MopTpeTbl: . MeHgens, . ge ®pus, T. MopraH, H. K. Konsuos, H. U.
Basunos, A. H. benosepckuid, I'. [. KapneyeHko, FO. A. dunmnueHko, H. B.
TumodeeB-PecoBCKUIA.

Tabnmupl 1 cxembl: «MeTofbl FeHEeTUKIN», «CXeMbl CKPeLLMBaHNAY.

JladopaTopnass pabGora «/[po3ohmna Kak OOBEKT TeHeTUYECKMX
nccnefoBaHn».

Tema 12. 3aKOHOMEPHOCTH HACAEACTBEHHOCTH

MoHornépnaHoe ckpewmsaHue. [lepBblii 3akOH MeHaens — 3aKoH
efiHoobpasnsa rmbpuaoB MepBoro MokoneHus. [paBuio  LOMUMHUPOBAHUA.



BTopoit 3akoH MeHaens — 3aKOH pacLlenneHns Npu3HakoB. LinTonornueckune
OCHOBbI MOHOTMOPUAHOIO CKPeLyBaHNs. MMnoTesa YACTOTbI FraMerT.

AHanusupyoLlee CKpeLLMBaHue. [MPOMEXYTOUHBIN XapakTtep
HacnefoBaHUA. PacluensieHne Npn3HakoB Npu HEMNOIHOM AOMWUHUPOBAHUMN.
OnrnbpnaHoe ckpewmBaHue. TpeTuin 3akoH MeHOenss —  3aKOH

He3aBMCUMOI0  HacnefoBaHWA  MPWU3HAKoOB.  LIMTONOrM4Yecknme  OCHOBBI
ANTMOPULHOMO CKPeLLMBaHUS.

CuenneHHoe HacnefoBaHue npusHakoB. Pab6otel T. MopraHa.
CuenneHHoe HacnefoBaHWe TeHOB, HapyLUEHME CLEnIeHns MeXay reHamu,
XPOMOCOMHasA Teopusa Hac/NeACTBEHHOCTH.

"eHeTMKa nona. XpoOMOCOMHbI MeXaHU3M orpefeneHns nona. AyTocombl
W NOMOBble  XPOMOCOMbI. [TOMOrameTHbIM W reTeporameTHbIA MO,
["eHeTnyecKad CTPYKTypa MOMOBbIX XPOMOCOM. HacnegoBaHve MNpPU3HaKOB,
CL,eMNIeHHbIX C MOJIOM.

[eHOTMN KaK UenocTHas cuctema. [nenoTponnsa — MHOXECTBEHHOE
AeicTBMe reHa. MHOXECTBEHHbIA annennsmM. B3anmopaencTsme HeanneNbHbIX
reHos. KomnnemMeHTapHOCTb. dnuctas. MNonmmepums.

TeHETUYECKMNIA KOHTPO/b Pa3BUTUSA PACTEHWUIA, XXMBOTHbLIX W YesloBEKa, a
Takke (OM3M0NIOTMYECKMUX MPOLECCOB, MOBEAEHUS U KOTHUTUBHBLIX (YHKLMIA,
[eHeTMYeCKe MeXaHU3Mbl CUMOMOreHe3a, MexaHW3Mbl B3avMOLENCTBUSA
«XO3MH — NapasuT» U «X03dMH — MUKPOOMOM». [eHeTMyecKune acrnekTbl
KOHTPO/S 1 U3MEHEHWS HAcNeACTBEHHOM MH(OPMaLMK B MOKOMEHUAX KNETOK U
OpraHu13mos.

JemoHcTpauun

MopTpeTsl: . MeHgens, T. MopraH.

Tabnmubl U cxembl: «[epBblil 1 BTOPO 3aKOHbI MeHaens», «TpeTuil
3aKOH MeHpensa»,  «AHanusupylowee  CKpeLMBaHUE», «HenonHoe
OOMUHUPOBaHWe», «CLEenIeHHoe HacnefoBaHWe MPU3HAKOB Y ApP030(uibi»,
«eHeTnka nona», «Kapuotun 4enoseka», «Kapuotun  Apo30usbI»,
«Kapuotun ntuupl», «MHOXECTBEHHbIN —annenu3m», «B3anmogeincTane
FEHOBY».

O6opyfoBaHVe: MOAenb AN AEeMOHCTpauuy 3aKOHOB efMHO06pasus
rmMopnaoB MepBOro MOKOMIEHUSA W pacLyensieHus Mpu3Hakos, MOAenb Ans
NEMOHCTpaUM/ 3aKOHa He3aBUCUMOro Hac/efoBaHMA MPU3HaKOB, MOAENb ANS
[AEMOHCTpaLMK CLENIeHHOro Hac/neAoBaHUs MPU3HaKoB, CBETOBO MUKPOCKON,
MUKponpenapaT: «Apo3odunax».

IMpakTuuyeckass padora «l/3yyeHne pe3ynbTaTOB MOHOMMOPULHOIO
CKpeLLMBaHUA Y 4P030DnNbI».



IIpakTuueckass padora «/3yyeHne pe3ynbTaTtoB  AUrMOPUAHOTO
CKpeLLMBaHUA Y APO30UNbI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3avmofeincTBMe reHotuna n cpefdbl Npy POpMUMpoBaHMKM (eHoTMNA.
A3MEHUMBOCTL NpU3HaKOB. KauyecTBeHHble M KOJIMYECTBEHHbIE MPU3HAKM.
Buabl U3MEHUYNBOCTU: HeHacNeACTBEHHAA U HACeACTBEHHAS.

MoanpmkaumoHHas M3MeHUMBOCTb. Po/nb  cpefbl B (DOPMMPOBAHU
MOAN(IUKALMOHHOW N3MEHYMBOCTH. Hopma peakuuu Npu3Haka.
BapuaunoHHbln psg 1 BapuaumoHHas Kpueasi (B. WoraHHceH). CBolicTBa
MOANPUKALMOHHON N3MEHUYNBOCTN.

["'eHOTMNNYeCKas N3MEHYNBOCTb. CsolicTBa reHOTUMNYECKON
N3MEHYMBOCTU. Buabl FeHOTMMUYECKOW W3MEHUMBOCTW: KOMOMHATUBHaS,
MyTalMOHHas.

KoMbuHaTBHas M3MeHYMBOCTb. Meiio3 1 MOM0BO MPoLIecC — OCHOBa
KOMOWHATMBHOW M3MEHYMBOCTU. PoOnb KOMOWMHATMBHON W3MEHYMBOCTU B
CO3[aHNN reHeTMYeCKOro pasHoobpasuns B npedenax 0gHoro suaa.

MyTaunoHHass M3MEHYMBOCTb. Bugbl MyTauuii: reHHble, XPOMOCOMHbIE,
reHoMHble. CMOHTaHHble W  WMHAYUUPOBaHHbIe MyTauuu. FAOepHble U
uuMTonnasmaTuyeckue Mytaumm. Comartmyeckne M NOJMOBble  MyTauuw.
[MpUYNHBI BO3HUKHOBEHUS MyTauuid. MyTareHbl 1 UX BANSHWE HA OpraHu3Mbl.
3aKOHOMEPHOCTW MYTaUMOHHOI0O npouecca. 3akOH rOMOJIOrMYecKnX PsSAoB B
HacneacTBeHHON n3meHumBocTn (H.A. BaBunoB). BHesaepHast N3MEHYMBOCTb U
HacneLCTBEHHOCTb.

Dnueenemuxa u JNnuUceHoOMuUKa, pojlb INUCEHEMUUECKUX d)dKI?’lOpO@ 6
HACIe008aHUYU U USMEHYUBOCIIU gbeﬂomunuttecmx NPU3HAKOB Y OP2AHUIMOSE.

JdemoHcTpanuu

MopTpeThl: I". ge dpus, B. VoraHHceH, H. 1. BaBunos.

Tabnuubl ©n  cxembl: «Bugbl n3MeHUnBoOCTU», «MoanprKaLMoHHaS
N3MEHYMBOCTb, «KomMbnHaTmBHas N3MEHYMBOCTb, «Meino3s»,
«OnnogoTBopeHne», «leHeTMYecKne 3abofieBaHUA  4YenoBeka», «Buabl
MyTaLnin».

O6opyaoBaHue: XUBbIE U repbapHble 3K3eMMSAPbl KOMHATHbIX PacTeHui,
pPUCYHKM (hoTorpatmm) XXUBOTHbLIX C Pa3fIMYHbIMIN BUAAMW U3MEHUNBOCTN.

JlabopaTopHasn padora «MccnepoBaHme 3aKOHOMEPHOCTEM
MOANMUKALMOHHON M3MEeHUMBOCTU. [1OCTpOeHMEe BapuauMOHHOIO psaja u
BapWaLMOHHON KPUBOA».

IpakTuueckas padora «MyTauum y aposodpusbl (Ha TrOTOBbIX
MMKponpenapaTax)».



Tema 14. I'eHeTHKa YesI0BEeKA

KaproTtun yenoseka. MexayHapoaHasa nporpaMmma uccnefoBaHns reHoma
yenoBeka. MeTofbl M3Y4YeHWA TEeHETUKM Ye/lOBeKa: reHeaslormyeckui,
O/TM3HELLOBbIN, LINTOreHETMNYECKWNA, NoNyNALUMOHHO-CTaTUCTUYECKUIA,
MOJIEKYNAPHO-reHeTuYecknini.  COBpeMeHHOe  OomnpefesnieHVe  reHoTuna:
NMO/THOreHOMHOEe CeKBeHMpoBaHue, reHOTUNNPOBaHMe, B TOM YKC/IE C MOMOLLbHO
MLUP-aHann3a. HacneacTBeHHble  3ab0nieBaHWA  4YefioBeKa. [eHHble U
XPOMOCOMHble ~ 060f1e3HN  YenoBeka.  bonesHM ¢ HacneACTBEHHOM
NpeapacnosioXKEHHOCTbHO. 3HaueHue MeANLMHCKOM reHeTUKK B
NpefoTBPALLEHMN N NIeYeHUN TeHeTMYeCKUX 3ab0neBaHuid YenioBeka. Meanko-
reHeTNYecKoe KOHCY/IbTUPOBaHMe. CTBOMOBbLIE KNeTKW. [MoHATKe
«FEHETMYECKOro rpy3a». ITUYECKME acnekTbl WUCCNefoBaHUA B 061acTu
PefaKTUpPOBaHMSA reHoMa N CTBOJIOBBIX K/IETOK.

"eHeTMYeCKMe (haKTOpbl MOBbLILIEHHOW YYyBCTBUTE/IbHOCTM YesloBeKa K
(bM3MYeCKOMY UM XMMUYECKOMY  3arps3HeHU0  OKpY)Kalolled  cpefbl.
["eHeTnYecKasa NpeapacnonoXeHHOCTL Ye/loBeEKa K NaTonorusm.

JdemoHcTpanumn

Tabnuubl 1 cxembl: «Kapnotun yenoseka», «MeTofbl N3yUYeHUSA TeHETUKM
yenoseka», «I"eHeTn4YecKme 3ab0/1eBaHUA Ye/I0BEKa».

IIpakruuyeckas padora «CocTaB/eHNe N aHaN3 POLOC/IOBHOMN».

Tema 15. Cesntekuiusi OpraHu3MoB

JomecTvkauma n cenekumsa. 3apoXxaeHue cenekumm U LOMECTUKALMK.
Yuyenve H. . BaBunoBa 0 LleHTpax NPOUCXOXAEHUS M MHOroobpasus
KYNbTYPHbIX pacTeHuid. Ponb cenekuymmn B CO34aHUN COPTOB pacTeHUA 1 NOpog,
XWBOTHbIX. CopT, nopoga, LWTamMM. 3aKOH TOMOJIOTNYEeCKMUX psAaoB B
HacneACTBEHHON wM3MeHumMBocTM H. . BaBwnoBa, €ero 3HayeHue [Ans
CeNeKUMOHHO paboTbl.

MeToabl CenekUMOHHON paboTbl. VICKYCCTBEHHbIA OTOOP: MaccoBblid U
NHAMBUAYaNbHbIA.  JTanbl  KOMOMHAUMOHHOW  cenekuun.  VcnbiTaHue
npoussoanTeneid no notomctey. OTO0P MO reHOTUMY C MOMOLUBHO OLEHKM
(heHOTMNa NOTOMCTBA M OTOOP MO reHOTUMY € NOMOLLbIO aHasm3a AHK.

NCKYCCTBEHHbIA  MyTareHe3 KaK MeTOf  CefeKUMOHHOM  paboThl.
PafnaUMOHHbIA N XUMUYECKUA MyTareHe3 Kak WCTOYHUK MyTauui y
KYNbTYPHbIX (POPM OpraHn3mMoB. VICnonb3oBaHNe reHOMHOro pefakTMpOoBaHUSA
N METOA0B PeKOMOMHaHTHLIX AHK A1 nonyvyeHus NCXOAHOro mMartepuana ais
cenekumm.

[MonyyeHune NoAUNIOUL0B. BHyTpuBMa0Bas rmépunamsayms.
B/M3KOPOACTBEHHOE — CKpeluvBaHWe, WM UHOPUAMHT.  HepoaCTBEHHOE



CKpeLuBaHune, Unn ayTopuanHr. F'eTepo3nc 1 ero npuymnHbl. cnons3oBaHme
reteposuca B cenekunun. OtganéHHas rubpuansaums. MNMpeogoneHve becnnogus
MEXBMAOBbIX MOpnAoB. [OCTMXKEeHUS CenekuMn pacTeHWin U XXMBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHne 1 n3yyeHne reHeTUYECKMX PECYPCOB Ky bTYPHbIX PacTeHWiA
N UX [UKUX poauyven And  co3faHus  HOBbIX COPTOB M rMopuios
Ce/IbCKOXO3SMNCTBEHHbIX  KYNbTYP. HM3yuenue, coxpanenue u ynpaeieHue
ceHemu4decKkumu pecypcamu CeNbCKOXO3AUCMBEHHbIX u npomulCiloBblx
IHCUBONIHBIX 6 YEJIAX YAYHUIEHUA Cyuecmeyrowux u CO30AHUSL HOBbIX I’lOpOO,
AUHUL U Kpoccoes, 6 nmom uucie C NPpuMEeHeHuem COBPEMEHRHBIX Memooos
HAYYHbIX UCCTIe008AHUT, NEPedosblX Udell U NepCneKmMuBHbIX MeXHOI02UI.

JdemoHcTpanuu

MopTpeTbl: H. . Basunos, . B. MuuypuH, I'. [. KapneyeHko, I1. 1.
JlykbaHeHkKo, b. J1. Actaypos, H. bopnoyr, A. K. benses.

Tabnuubl ©  cxembl: «LleHTpbl NPOUCXOXAEHWA W MHOroo6pasmns
KYNIbTYPHbIX PacTeHWin», «3aKOH FOMOJIOTMYECKUX PALOB B Hac/eACTBEHHOM
M3MEHUMBOCTU», «MeToabl cenekuum», «OTganéHHas ruépuamsaums»,
«MyTareHe3».

JlaGopaTopuasi padora «l/3yyeHMe COPTOB Ky/IbTYPHbIX PaCTEHUIA W
NMopoA AOMALLHUX XXNBOTHbIX».

JlaGopaTopuas padora «/13yuyeHne MeTO0B CENEKLNN PACTEHNIA».

IMpaxkTuyeckas padora «[1pPVBMBKa PaCTEHNI».

Oxckypeusi «KOCHOBHblE METOAbI M JOCTVKEHUS CENeKUUN pacTeHU U
XXMBOTHbIX  (HA  CENeKUMOHHYH  CTaHUMIo, NIeMeHHY0  epmy,
copTouCnbITaTe/IbHbIA Y4acTOK, B TEMNJMYHOE XO35NCTBO, B /1abopaToputo
arpoyHVBEPCUTETA U HAYHHOTO LieHTpa)».

Tema 16. BuorexHo0rusi ¥ CHHTeTHYECKAasi OMOJIOTHSA

OO6beKTbl, UCNONb3yeMble B GUOTEXHOMNOMNN, — KNETOYHblE M TKaHeBble
KYNbTypbl,  MUKPOOPraHu3Mbl, WX  XapakTepuctuka.  TpaguuMoHHas
OvoTexHoMorna:  xneborneyeHne, MOyYeHNE KUCIOMOJIOYHbIX MPOAYKTOB,
BUHOZeNMe. MUMKPOOMONOrnyecknii cuHTe3. OO6bEKTbI MUKPOBMONOrMYECKUX
TexHoNorui. MponsBoacTeo 6e/1ka, aMUHOKMC/IOT U BUTAMUHOB.

Co3pfaHne TeXHONOMNA U MHCTPYMEHTOB Lie/leHarnpaB/ieHHOr0 M3MEHEHUA
N  KOHCTPYMPOBaHMA T[EHOMOB C LENbK MOMyYeHUA OpraHM3amMoB U KX
KOMIMOHEHTOB, COZepXKalLMX He BCTpeyaroLmecs B Npupose 6MOCUHTETUYECKIME
nyTw.

KneTtouHasa nHxeHepus. MeTofbl Ky/bTYpbl KNEeTOK U TKaHel pacTeHuin 1
XMBOTHbIX. KpunobaHkn. Comatmyeckas rmbpuamsayms 1M COMaTUYeCKUN



ambpuoreHes. cnonb3oBaHre raniougoB B CeNeKUUW pacTeHuin. [lonyuenue
MOHOKIJIOHAJIbHbIX armumed. Hcnonvzosanue MOHOKJIOHAJIbHbIX u
NOJIUKIIORHAJIbHbIX aHmumesl 6 MeduuuHe. MCKyCCTBeHHOG OI'U'IO,U,OTBOpeHVIe.
PEKOHCTPYKUMA  SALUEKNETOK M KIOHMPOBaHME  >KMBOTHbIX.  MeTog
TpaHcnnaHTauun aaep KNeToK. Texunonocuu 0300posnenus, Kya1bmusuposarus u
MUKPOKIOHAJIbHO20 PA3MHOINCEHUA CeNbCKOXO3AUCBEHHbIX Kyjiomyp.

XPOMOCOMHasA U TeHHas WHXeHepus. VICKYCCTBEHHbIA CUHTE3 reHa U
KOHCTpynpoBaHMe  pekKombuHaHTHbIX  OHK.  Cozodanue  mpanceennvix
opeanuzmos. [OCTMXKEHUS W NEepPCneKTUBbl  XPOMOCOMHOW W FEHHOMW
NHXXeHepUn. DKOM0rnYecKne 1 aTudeckmne NPo6siemMbl reHHOM UHXKEHEPUMN.

MeguumHcKne 6uoTexHonornm. TlocTreHoMHas uUudpoBas MeauLmMHa.
MLP-onarHocTnka. MeTabo/OMHbIA  aHann3, TEeHOLIEHTPUYECKUIA  aHan3
npoTeoma YesioBeEKa [N OLEHKM COCTOAHUSA €ero 340poBbd. lKcnonb3oBaHue
CTBO/MOBbIX KNETOK. TapreTHad Tepanus paka. 3D-6monHxeHepus ans
pa3paboTKn (hyHAAMeHTa/IbHbIX OCHOB MEAULMHCKUX TEXHO/MIOrMiA, CO3haHus
KOMIMNEKCHbIX TKaHel CoYeTaHneM TEXHOMOIMMIA TPEXMEPHOI0 GUONPUHTUHIA U
ckadonguHra ans peLleHns 3agay nepcoHaM3npoBaHHON MeANLMHBI.

Co3fjaHve BEKTOPHbIX BaKLMH C Lie/Iblo 06ecneyveHnss KOMOMHMPOBaHHOM
3almnTbl OT Bo3byauTenerr OPBU, ycTaHOBIEHME MONEKYNAPHBIX MeXaHU3MOB
(hyHKUMOHMpoBaHNAa PHK-cogepxalmx BUPYCOB,  BbI3blBAKOWMX  0CO60
oracHble 3a060/1eBaHNSA YeI0BEKA N XXUBOTHbIX.

JdemoHcTpanumn

Tabnmupl  ©n cxembl:  «/icnonb3oBaHWMe  MUKPOOPraHW3MOB B
MPOMbILLJIEHHOM  MPOM3BOACTBE», «KneTouHas  UHXeHepus», «[leHHas
NHXKEHEPUSA».

JlaGopaTopnasi pa6ora «/13yyeHne 06 bEKTOB OUOTEXHOMOMUN».

IpakTnueckas padora «[1onyyeHre MOTOYHOKUC/IbIX MPOAYKTOB».

OkeKypeusi «BMOTEXHONOMMA — BadKHeWLlas NPOU3BOAMTENbHAs cuna
COBPEMEHHOCTM (Ha BUOTEXHOIOrMYECKOE NPON3BOACTBO).

11 KITACC

Tema 1. 3apoxaeHue U pasBuTHE IBOJILUMOHHBIX NMpPeACTABJIEHU B
0MoJI0THH

JBOMOUMOHHAA Teopus Y. [apsuHa. [1peanocbiiKM BO3HUMKHOBEHUA
fapBuHM3Ma. XKn3Hb N Hay4yHana featensHocTs Y. [apBuHa.



ABwxyuime cunbl  3sonoumn  Bugos no Y. [dapBuHY  (BbiCOKaS
MHTEHCUBHOCTb PasMHOXEHWSI OpraHuW3MOoB, Hac/eACTBEHHAsA WM3MEHUYMBOCTb,
6opbba 3a CyLecTBOBaHME, ECTECTBEHHbIN N UCKYCCTBEHHbI 0TOOP).

OdopmneHne cuHTeTUYecKo Teopun asonoumn (CT3). HeiTpanbHas
Teopua 3Bositoumn.  CoBpeMeHHas 3BOMIOLMOHHAA Ouonorus.  3HauveHue
9BOJIIOLMOHHOMA TeopunM B (hOPMUPOBAHMM ECTECTBEHHO-HAYy4YHON KapTUHbI
Mupa.

JdeMoHCcTpanuu

MopTpeTbl: ApuctoTesnb, K. JTIuHHen, XK. b. Jlamapk, 3. X. CeHT-Unep, XK.
KtoBbe, Y. fapsuH, C. C. YetBepukos, V. L. LLimanbrayseH, . XongenH, M.
K. benses.

Tabnuubl 1 cxembl: «Cuctema Xusoil npupodpl (Mo K. JIMHHEND)»,
«JleCTHMUA XMBbIX cyulecTB (Mo Jlamapky)», «MexaHn3M (OopMUPOBaHUS
MPUCMOCO6/EHNIA Y pacTeHuin M XUBOTHbIX (Mo Jlamapky)», «KapTa-cxema
MapLpyTta nyTewectsma Y. [apsBuHa», «Haxogku Y. [apsBuHa», «PopMbl
6opbObl 32  cyuwlecTBOBaHMe», «[lopodbl  rony6ein», «MHoroobpasme
Ky/NbTYpPHbIX (DOpM KanycCTbi», «[1opofbl AOMALLHMX XMBOTHbIX», «Cxema
obpas3oBaHus HoBbIX BMAoB (Mo Y. [dapBuHYy)», «Cxema COOTHOLUEHUS
ABWXYLLMX CUST 3BOMOLUMMY», «OCHOBHbIE MOJIOXKEHNA CUHTETMYECKON Teopumn
3BONOLNN».

Tema 2. MUKPO3BOIIOLNSA U €€ Pe3yJIbTAThI

Monynauma Kak 3neMeHTapHas eauHuua  asonouun. CoBpemMeHHble
METOAbl OLEHKM TeHEeTUYEeCKOro pasHoobpasust M CTPYKTYpbl NONYNAUMIA.
i3meHeHWe TreHOodoHAa MONyNAUMM  KakK  3MEMEHTapHOe  3BOJIOLMOHHOE
SB/IEHNE. 3aKOH reHeTNUYecKoro pasHoeecus k. Xapaw, B. BaitHbepra.

AnemMeHTapHble (hakTopbl (ABVXKYLUME CWUAbI) 3BOOLUMN. MyTalMOHHBIN
npouecc. KombuHaTVBHast W3MEHYMBOCTb. [lpeid) reHoB — ChydvaliHble
HeHanpaB/eHHble WU3MEHEHUs 4acToT annenein B nonynaumax. ekt
OCHoBatens. Dggexm oOymovirounozco copaviuuka. CHUdMCEHUE 2eHEeMUYecKO20
pasznoobpazus: npudunsl u cieocmesus. Ilpossenenue s¢hpexma Opeiigha 2eros 6
bonvuux u maneix nonyrayusx.  Mwurpaumun.  Msonayus  nonynsuyumi;
reorpagmyeckas (NpocTpaHCTBEHHas), buonornyeckas (penpoLyKT1BHas).

EcTecTBeHHbIA OTOOP — HanpaBAAWMA (hakTop 3BonOUUN. PopMbI
eCTECTBEHHOro 0TOOpa: [ABWXKYLLMIA, CTabUM3MPYIOLWMA,  pa3pblBatoLLnii
(an3pynTuBHbIA). Monosoi 0T60p. BO3HMKHOBEHME M 3BOMOLMA COLMAIBHOIO
MoBeAEHS XXNBOTHbIX.

[Mp1Cnoco6/IeHHOCTL  OPraHM3MOB  Kak — pe3ynbTaT  MUKPO3BOHOLUN.
BO3HMKHOBEHME  MPUCMOCOGNEHNA Yy OpraHm3moB.  Apomopdosbl  ©



nanoaganTtauun. Mpumepsl NPUCMNOCO6/1EHNIA y OpraH13mos:
Mopdoniornyeckue,  M3NONOrnMYeckne, BOUMOXMMMYECKME, MNOBEAEHYECKME.
OTHOCUTENBHOCTL NPUCNOCOBIEHHOCTM OpPraHM3MOB.

Bug, ero kputepum u CTpyKTypa. BupoobpasoBaHve KaK pesynbrar
MUKpPO3BOOUMK. M30nauma — KoyeBor (haktop BMaoobpasosaHus. MyTtn u
Cnocoob! BMA006pa30BaHus: asinonaTpryeckoe (reorpaguyeckoe),
cuMnaTpuyeckoe  (3KOMOTMYECKoe), «MrHOBEHHOe»  (MOMMMNIOMAM3aLNS,
rmépunamsaymns). AnnmtenbHOCTb 3BOJHOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (POPMMPOBaHNS BKOMOrMYECKOro pasHoobpasms.

Ponb 3BOMOLUMOHHOW 6MoNOrMM B pa3paboTKe Hay4HbIX MeTO0B
COXpaHeHus bmopaszHoobpasns. MUKPO3BOOLUMSA M KO3BONHOLUMA Napas3nToB U
NX X035ieB. MexaHuM3mbl (HOPMUPOBAHWA YCTOMYMBOCTU K aHTMOMOTMKAM W
cnocobbl 60pbObI C HE.

JlemoHCcTpauun

MopTpeTbl: C. C. YeTBepukos, 3. Manp.

Tabnuubl U cxembl: «MyTauuoHHas U3MEHUYMBOCTb», «[lonynsauMoHHas
CTPyKTypa Buaa», «Cxema nposiBNeHNs 3akoHa Xapan—BainHo6epra»,
«BMXYLLME CUMbl  3BOMKOLUMMKY, «IKOMOTNYECKas W30M1auust  NONynsauuia
CEeBaHCKOWN hopenu», «eorpamyeckas N3onauma NMCTBEHHULbI CUOUPCKON 1
NMCTBEHHULbI [aypPCcKon», «MonynsuMoHHbIe BOSIHbI YMCMIEHHOCTM XULLLHWKOB
N XepTB», «Cxema AelCTBUS eCTECTBEHHOro oT6opa», «PopMbl 60pbObI 3a
CyLLECTBOBaHME», «MHAYCTPpUanbHbIA MenaHusm», «XKunBble WCKOMaeMble,
«[MOKPOBUTENLCTBEHHAA OKpacka XXUBOTHbIX», «[lpeaynpexaarolas okpacka
XWMBOTHbIX»,  «®uU3nonornyeckne  agantauymm»,  «prcnocobseHHOCTb
OpraHM3MOB U €€ OTHOCUTENbHOCTb», «KpuTepun Buaa», «Buabl-ABORHUKN,
«CTpykTypa BMAa B  npupofe», «Cnocobbl  BMA00Opa30BaHMA,
«["eorpaguueckoe BMA006pa3oBaHuNe TPEX BMOB NaHAbILLen»,
«3K0/0rn4eckoe BMao0bpasoBaHne BUAOB CUHULY, «[1onMNIongbl pacTeHUn»,
«KanyCcTHO-peieUHbIin rnopua».

O6opypfoBaHue: repbapun pacTeHWUA, KOMNMEKLMN HACEKOMbIX, 4y4ena
NTUL 1 3BEPeit C NpUMepaMmn pasINYHbIX MPUCMOCOBIEHNIA, Yydena NTUL, U
3Bepei pasHbIX BUOOB, repbapuv pacTeHUin 6/M3KMX BMUAOB, 0O6PA30BaBLLMXCS
pasMYHbLIMK crocobamu.

JlaGopaTopuasi padora «BbIBNeHMe WU3MEHUMBOCTU Yy 0COBEn OAHOro
BUAA».

JlaGopatopuass paGora  «[1pucnocobneHnss OpraHM3MoB U KX
OTHOCWUTE/IbHasA Lie1eco06pasHOCTb.



JlaGopaTtopnas pa6Gora «CpaBHeHWe BWLOB MO MOPKOIOrMYecKoMy
KpUTEPUIO®.

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJibTAThI

MeTofbl M3y4YeHWUs Makpo3BOMOUMK. [aneOHTONOrMYecKe MeTogpbl
N3ydeHUs 3BOMOUMK. TlepexogHble (opMbl U (UIOTeHeTUYECKNe psAabl
OpraH13Mos.

Buoreorpagmyeckne MeToabl U3ydeHns asonounn. CpaBHeHUe aopbl U
(hayHbl MaTepMKOB M OCTPOBOB. Buoreorpaduyeckme obnactv 3emnu. Buapl-
3HAEMUKM N PENUNKTBI.

AMOpUoONOrnyeckme 1 CpPaBHUTENIbHO-MOPMOIOrMYeCKne  MeToAbl
N3ydYeHUs IBOMIOUMKN. [eHEeTUYeCKMe MeXaHW3Mbl 3BOMKOLMM OHTOreHesa U
MOAB/IEHNA  3BOJIIOLMOHHBLIX HOBLUECTB. [OMOMOrMYHbIE W aHaNOrUYHble
opraHbl. PyanMMeHTapHble OpraHbl U aTaBu3Mbl. MONEKYNSAPHO-TeHETUYECKMUE,
OMOXMMUYECKME U MaTeMaTUYeCKMe  MEeTOAbl  W3YYeHWs  3BOJHOLMN.
[FOMosiornyHble reHbl. CoBpemMeHHble METOAbI MOCTPOEHUSA (PUNOTEHETUYECKIMX
[lePeBbEB.

XPOMOCOMHbIe MyTaLMK 1 3BONHOLUSA FTEHOMOB.

O6uwume 3aKOHOMepHOCTM (npaswna) 3BOMOUMW.  [lpunyun cmeHbl

@yHKyuiL. HeobpaTtMocCTb 3BOTOLMN. AfanTnBHas pagmams.
HepaBHOMEpPHOCTL TEMIMOB 3BO/THOLUN.
JdemoHcTpanumn
MopTpeTbl: K. M. Bap, A. O. Kosanesckuii, ®. Mionnep, 3. leKKenb.
Tabnuubl 1 CXEMBI: «DUNOreHETUYECKUA  psg  nowagu»,

«ApPXeonTepuKe», «3Bepo3ybble ALlepbl», «CTeroueganbl», «PUHNODUTBI»,
«CeMeHHble NanopoTHUKM», «buoreorpaguyeckme 30HblI 3eMan», «[pend
KOHTUHEHTOB», «PeNnKTbl», «HayasibHble CTaguy 3MOPUOHA/IBHOTO Pas3BUTKS
MO3BOHOYHBIX >KMBOTHbIX», «[OMO/IOTMYHbIE W aHAaNIOTMYHblEe OpraHbI»,
«PyauUMeHTbI»,  «ATaBU3Mbl», «XPOMOCOMHble Habopbl YefioBeka MU
LUMMNaH3e», «[naBHble HampaBneHns 3BoNLMK», «ObLmMe 3aKOHOMEPHOCTHU
3BO/TIOL UM,

O6opyfoBaHMe: KOMMEKUMM, Tepbapun, MysH>KM MCKONaemblX OCTaTKOB
OpraHM3mMoB, MYNXKM FOMOMIOTNYHBIX, aHAIOTUYHbIX, PYAUMEHTaPHbIX OPraHoB
N aTaBM3MOB, KOMMEKL MM HACEKOMbIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emuie

HayyHble rvnoTtesbl MPOUCXOXKAEHUA >XMU3HW Ha 3emne. AbOMOreHes u
naHcnepmuns.  [oHayuHble  MPEACTaBMEHMA O  3aPOXKAEHUN  >KU3HU
(KpeaunoHunsm). [unotesa MOCTOAHHONO CamMO3apPOXKAEHUS D>KU3HWM W eé



onposepxeHne onbitamn &. Pean, J1. CnannaHuadu, J1. TlacTepa.
[pOMCXOXAEHME XKN3HWN U acTpobuonorus.

OCHOBHble ~ 3Tanbl  HeopraHW4ecko  3onouuKn.  [naHeTapHas
(reonorvnyeckas) 3BonOUMA. XUMUYECKasi 3BOMHOLMA. ABUOreHHbIA CUHTE3
OpraHnYyecKnx BeLLeCTB U3 HeopraHuyeckmx. OnbiT C. Munnepa u I. KOpw.
O6pa3oBaHMe MonMMeEPOB M3 MoOHOMepoB. KoauepBaTHas runotesa A. W.
OnapuHa, runoTtesa nNepBMYHOro 6ynboHa [HK. XosngeHa, reHeTu4vecKas
runotesa . Ménnepa. Puoosnmbl (T. Yek) m runortesa «mmpa PHK» Y.
Mn6epta. PopmmpoBaHMe MeMbpaH 1N BO3HMKHOBEHWE NPOTOK/ETKW.

Nctopua 3emnm 1 metofdbl €€ u3yyeHus. Vickonaemble opraHuyeckue
octaTku. [eoxpoHonormsa un eé metogpl. OTHOCMTeNbHas M abcontoTHas
reoxXpoHosiorvs. MeoxpoHoorMyeckas LKana: 30Hbl, 3pbl, NEPUOAbI, MOXK.

HauyasibHble 3Tanbl OpraHWYecko 3BotouMKn. [osiBeHMe U 3BOMOLMS
MepBbIX KETOK. BOMOLNA MeTabomM3ma. BO3HMKHOBEHME NEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHblE OWOMMEHKN Kak aHasior MepBblX Ha 3emse
coobuects. CTpomaTonuTbl. MpoKaproThbl K 3yKapuoTbl.

[MponcxoxaeHue ayKapuoT (cMmbuoreHes). 3JBO/MOLNOHHOE
NMPOUCXOXeHNe BUPYCOB. [TPOMCXOXKAEHNE MHOTOKNETOYHbIX OpPraH13MOB.
BO3HVMKHOBEHWE OCHOBHbIX FPYMM MHOTOK/IETOUYHbLIX OpraH/3MOB.

OCHOBHbIe 3Tarbl 3BOJIOLMN BbICLUMX pacTeHuil. OCHOBHble apoMOp®dOo3b!
pacTeHuil. BbIxod pacTeHW Ha cyuwly. [MosiBNeHWE CrOpPOBbIX PaCTEHUA W
3aBoeBaHMe umy cywn. CemeHHble pacTeHus. [MponCXoXaeHue LBETKOBbIX
PacTeHWA.

OCHOBHbIe 3Tarbl 3BOJIOLMN XKUBOTHOIO Mupa. OCHOBHble apoMop®o3b!
XXMBOTHbIX. BeHackas (hayHa. KemOpuiicKniA B3pbIB — MOSIBIEHNE COBPEMEHHbIX
TMNoB. [lepBble  XOpPAOBble >KMBOTHble. >XM3Hb B BOAe. 3IBOMHOUMA
MO3BOHOYHbLIX. [MpoucxoxaeHne amubnii 1 penTUAnii. pomcxoxaeHne
MiaekonuTalwmx 1 ntud. MpuHuMn  knoveBoro apomopdosa. OcBoeHWe
6eCno3BOHOYHbLIMM 1 MO3BOHOUHbLIMU YKMBOTHBIMM CYLLIW.

Pa3BuTME XM3HM Ha 3emsie NO 3paM M Nepuojam: apxei, NpPoTepo3oi,
Naseos3or, Me3030/, KallHO30i. O6was XapakTepucTMka Kaumara W
reo/IorMyecknx npoweccos. lMosiBneHVe M pacLBeT XapakKTepHbIX OpraH13MoB.
YrneobpasoBaHue: ero ycroBus 1 BNNSHKE Ha ra3oBblil cOCTaB aTMOCHEpPbI.

MaccoBble BbIMUPaHUS — 3KONOrMYeCKMe KPU3UCbl NPOLLNOro. MpuunHbl
N CNeACTBMSA MAacCOBbIX BbIMUPaHWUA. COBPEMEHHbIA 3KOMOTMYECKUA KPU3NC,
ero ocobeHHoCTW. [Npobnema coxpaHeHUs 6uopa3HO06pasns Ha 3emse.

CoBpeMeHHas cucTemMa opraHMyeckoro Mupa. MNpuHUmMnbl Knaccugukauum
opraHn3mMoB. OCHOBHble CUCTEMATUYECKME TPYMMbl OPraHN3MOB.



JemoHCcTpauumn

MopTpeTbl: ®. Pean, J1. Cnannaduanu, J1. Mactep, . . Me4yHnkos, A.
. OnapuH, K. XongeiH, I'. Ménnep, C. Munnep, I. FOpw.

Tabnmupl 1 cxembl: «Cxema onbiTa ®. Pean», «Cxema onbita J1. MNactepa
Mo M3y4YeHUIO CaM03apoXAeHUA >XM3HU», «Cxema onbiTa C. Mwnnepa, T.
FOpu», «3Tanbl HEOPraHNYeCKOoW 3BOMKOLMNY, «["e0XPOHONOMMYECKas LLKana»,
«HavanbHble 3Tanbl OpraHW4Yeckom 3sonoLMM», «Cxema 06pa3oBaHMA
3yKapunoT NyTéM cumbuoreHesa», «CucteMa XMBOKM NpUpoabl», «CTpoeHue
BUpyca», «ApoMopdo3bl pacTeHuii», «PUHNODUTLI», «OAHOKNETOYHbIE
BoZopoc/n», «MHOTOK/IETOUYHbIE BodopoCcAU», «MXu», «[l1anopoTHUKK»,
«["onocemeHHble pacTeHus», «OpraHbl LBETKOBbIX pacTeHUin», «Cxema
Pa3BUTUS XXMBOTHOrO Mupa», «APOMOPYO3bl XMBOTHbIX», «[TpPOCTEALLME,
«KuLeyHononocTHble», «l1nockue 4YepBu», «UneHUCTOHOrMe», «Pblbbl»,
«3eMHOBOAHbIe»,  «[lpecMmbiKalowmeca», «lTuubl», «MnaekonuTaroLme,
«Pa3BMTNE XN3HN B apXeiiCcKoi ape», «Pa3BUTME XM3HW B MPOTEPO30ICKON
ape», «Pa3BUTME >KU3HM B NaNE030MCKON 3pe», «Pa3BUTUE XXWU3HU B
MEe3030/CKOM 3pe», «Pa3BuTuE XXMU3HWM B KaHO30MCKOW 3pe», «CoBpemMeHHas
CUCTEMA OPraHNYecKoro Mmpa.

O6opyfoBaHMe: repbapun pPacTeHWin pasINYHbIX OTAENOB, KOMNeKuun
HacekOMbIX, BJlaXHble MpenapaTtbl XXWBOTHLIX, PaKOBWHbI  MOJIHOCKOB,
KONNMEKUNN WUTNOKOXUX, CKENEeTbl MO3BOHOYHbLIX XXMBOTHbLIX, 4Yydena MTUL, U
3Beper, KOMMNEKUMN OKaMeHesloCTeid, MOMe3HbIX WCKOMaeMbIX, MYJISHKM
OpraHNYyecKMx 0CTaTKoB OpPraHn3MoB.

Bupryaabnasa JabopatopHas padora «MojenmpoBaHne OMbITOB
Munnepa—tOp No  M3yyeHUO abMOreHHOro CWHTE3a  OpraHMYecKux
COefIMHEHWIA B MEPBUYHOIA aTMOChepe».

JlaGopaTopnasi padora «l/I3yyeHne 1 onucaHue UCKOMaeMbIX OCTaTKOB
APEBHUX OpPraHn3MoB».

IIpakTuyeckas padora «l/3yyeHne OCOBEHHOCTEN CTPOEHUS PacTeHWUI
pasHbIX OTLEN0B.

IpakTuyeckasn  padora  «/I3yyeHMe  OCOBEHHOCTEN  CTPOEHWS
MO3BOHOYHbIX XXUBOTHbIX».

Tema S. IIpoucxoxxkaeHune 4ejioBeKa — aHTPOINOIeHe3

Pasfensl 1 3agayn aHTponosornn. Metoabl aHTPOMNONOT UK.

CTaHoB/eHVEe NPeACTaBIEHNIA O NPOUCXOXKAEHWUN YenoBeKa. PennrnosHble
BO33peHuA. COBpeMEHHbIE Hay4YHbIE TEOPUMN.

CX0ACTBO 4enoBeka C >KMBOTHbIMW. CuKcTemMaTU4YeCKoe MOJIOXKeHUe
yenoBeka. CBMAeTeNbCTBA CXOACTBA Ye€/0BEKA C XXMBOTHLIMU: CPaBHUTENbHO-



Mopdhosiormyeckme, amMbpuoormyeckue, (h13M0/10r0-6MOXNMUYECKNE,
nosefeHyeckne. OTANUMA 4YenioBeKa OT >KMBOTHbIX. [IpAMOXOXAeHME U
KOMMJIEKC CBA3aHHbIX C HUM NPU3HAKOB. Pa3B1TME FO/I0BHOr0 MO3ra v BTOPOIA
CUTHa/IbHOWN CUCTEMBI.

Opvmkywme  cunbl  (pakTopbl)  aHTpoMoreHesa:  GMOMIOMMYECKUe,
coymanbHble. COOTHOLLEHWE OMOMOTMYECKMX W COLMa/IbHbIX (DAKTOPOB B
aHTpororeHese.

OCHOBHbIe CTaauu aHTpororeHesa. PaHHWe YenoBekoobpasHble 06e3bAHbI
(MPOKOHCY/MbI) M paHHWEe MOHruabl — obwpe npeakn 4YenoBeKoobpasHbIX
06e3bfH M Ntofen. ABCTPa/IONUTEKN — [ABYHOrve Mpefku nwogen. Yenosek
yMenbliA, MepBble M3rOTOBMEHUA opyauMi Tpyha. YenoBeK MNpPsAMOXOAALMIA W
nepBbI BbIXOA Ntofer 3a npefensi AQpukn. Yenosek reinfens6eprckuin —
06LLMIA NpefoK HeaHEepTa/IbCKOro YenoBeka 1 YesioBeKa pasyMHOro. Yenosek
HeaHAEPTa/IbCKMIA Kak BWA NOLE XONOAHOro Kimmarta. YenoBek pasyMHbIN
COBPEMEHHOI0 TWMa, [EHUCOBCKWUMA YesioBeK, OCBOEHME KOHTMHEHTOB 3a
npegenamv Agpukn. MNaneoreHeTKa 1 NasneoreHoOMMKa.

IBONIOLMSA COBPEMEHHOIO YenoBeKa. ECTeCTBEHHbI 0TOOP B NOMYNALMAX
yenoBeka. MyTaLMOHHbIN npouecc 1 noanmopmnam. MonynsumoHHbIe BOSHBI,
Apeid) reHoB, MUrpaumsa 1 «3@eKT ocHoBaTeNNA» B MONYNALNAX COBPEMEHHOIO
yenoBeka.

Uenoseyeckne pacbl. NMoHATME O pace. Bonblive packbl: eBporneongHas
(eBpasniickas), aBCTpano-HerponaHas (sKBaTopuanibHas), MOHIO/0MAHaS
(asnartcko-amepukaHckas). Bpems v nyTu paccesieHus 4esioBeka Mo njaHere.
EANMHCTBO 4YenoBeyeCKMX pac. HayyHas HecOCTOSTe/IbHOCTb — pacu3ma.
[MprCcnoco6/IeHHOCTL YesioBeKa K pasHbIM YC/IOBUSAM OKPYXKatoLLen cpeapbl.
BnusHne reorpadmyeckoin cpedbl U Apeidda reHoB Ha MOPMONOrvK u
(h13M0/IOTUIO Ye/oBEKa.

MexanmcumnanHapHele  metodbl B (u3nyecko  (61M00rMYecKoin)
aHTpononorMn.  SBOJIKOLMOHHAA  aHTPOMoorMa M MNajie0aHTPOoMNoN0rns
4enoBeYeCKNX NoNynsaunini. brocounanbHble UCCNe0BaHNA NMPUPObLI YeNloBeKa.
WccnepnoBaHme KO3BO/HOLMM BMOIOMMYECKOro M COLMaIbHOTO B Ye/IOBEKEe.

JdemoHcTpanuun

MopTpeTbl: Y. AapsuH, J1. Jlnku, A. A. PornHckuia, M. M. Mepacumos.

Tabnuubl 1 cxembl: «MeTodbl aHTPOMoNorMmu», «I0MOBHON MO3r
yenoBeka», «YenoBekoobpasHble 00e3bsiHbl», «CKeneT 4esioBeka W CKenet
LUIMMMAaH3e», «PyAVMEHTbI U aTaBU3Mbl», «[BVXKYLLME CU/Tbl aHTPOMOreHe3ax,
«IBO/IOLUMOHHOE APEBO YenoBeKa», «ABCTPANIONUTEK», «UenoBeK YMesblin»,
«Yenosek MpAMOXoaawmniny, «[eHUCOBCKUA YenoBek» «HeaHaepTanbLbl»,



«KpoMaHbOHLUbI», «[Mpeakn YenoBeka», «3ATanbl 3BOMOLNN YenoBeKa», «Pachl
YenoBeKay.

O6opyaoBaHMe: MYNSHKM  OKaMeHeNocTel, MpeaMeToB  MaTepuasibHOM
KyNbTypbl MPeaKoB 4enoBeka, penpoaykumn (oTtorpadmm) KapTuH C
MUMONIOTMYECKUMU N BMOMIENCKUMW CHOXKETaMM MPOUCXOXAEHMS YeNoBeKa,
(hoTorpad HaxofOK WCKOMaembIX OCTATKOB YesloBeKa, CKeNleT Yesi0BekKa,
MOJe/lb Yeperna 4YenoBeKa K 4yepena LUMMMAaH3e, MOLENb KUCTW YenoBeka WU
KUCTW LUMMNaH3e, MOAeNn Topca NpPeaKoB YenoBeka.

JlaGopaTropuas padora «/I3ydeHne 0OCOBEHHOCTE CTPOEHWUS CKeneTa
4e/lI0BEKA, CBA3aHHbLIX C MPAMOX0XAEHNEeM.

IIpakTuyeckass padora «/3yyeHMe  3KONIOTUMYECKMX  adanTauui
YenoBeKax.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOUICHUSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM ¢ OKpY Kalollei cpeaoii

3apoxaeHne n pasBuTve 3konorum B Tpygax A. 'ymbonbara, K. &.
Pynbe, H. A. CeBepuoBa, 3. I'ekkend, A. TeHcnu, B. H. Cykauyésa. Pasgensl u
3afiaun akonornn. Ceasb 3KONOTMK € APYTrMMU HayKaMu.

MeToabl akonoruu. onesble HabMOAEHUSA. DKCNEPUMEHTbI B 3KOJOTUN:
npupoaHble U nabopaTopHble. MoaenupoBaHWe B 3KONOTMA. MOHUTOPUHT
OKPY>KatoLLIEW cpefibl: IOKa/bHbIA, PErMOHaNbHBIN 1 TNO6a/TbHBIN.

3HauyeHne IKONOrMYECKUX 3HAHWA [N YesloBeKa.  IKOMOrmyeckoe
MMPOBO33PEHNE KaK OCHOBA CBA3ei YesioBeyecTBa ¢ npupogon. dopmMmpoBaHme
3KO/0MMYECKO KYNIbTYPbl U 3KOMOrMYECKOW rpamMOTHOCTN HaceNleHNs.

JlemoHcTpanumn

MopTpeTbl: A. 'ym6onbAaT, K. @. Pynbe, H. A. CeBepuoB, 3. "ekkesb, A.
TeHcnn, B. H. Cykaués.

Tabnuubl 1 cxembl: «Pa3fenbl 3Konorumy», «MeTogpl 3Konornmy», «Cxema
MOHUTOPMHIa OKPY>KatoLLein cpefbl».

JlaGopaTopnass  pabGora  «l/I3yyeHMe  METOAOB  3KOMOTMYECKUX
nccnefoBaHnn.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Jkonornyeckne  (hakTopbl U 3aKOHOMEPHOCTU  UX  [eNCTBUSA.
Knaccugmkauma 3Konormyeckux (paktopos: abuoTuyeckue, OUOTUYECKME,
aHTpornoreHHble. O6LLMe 3aKOHOMEPHOCTM AENCTBUS 3KONOrMUYeCKUX (haKTOpOB.
MpaBuio muHumyma (K.  LnpeHrens, HO. JInbux). TonepaHTHOCTb.
IBPNONOHTHbIE N CTEHOBNOHTHBIE OPraHN3Mbl.

Abunotnyeckme aktopbl. CBeT KaK 3KONOrmyeckunin aktop. [Adencteue
pa3HbIX Y4aCTKOB CO/THEYHOI O CNEKTPa Ha OpraHmn3Mbl. SKOIOTMYecKne rpynnol



PacTeHMn N >XMBOTHbIX MO OTHOLUEHWIO K cBeTy. CurHasibHas po/b CBeTa.
doTonepmoan3m.

TemnepaTypa Kak 3KOMOTMYeCKUid (hakTop. [eictsme Temmnepartypbl Ha
opraHu3ambl. MONKNNOTEPMHbIE N TOMOMOTEPMHbIE OpraHn3Mbl. IBPUTEPMHbIE
N CTEHOTEPMHbIE OpraHn3Mbl.

BnaxXHOCTb Kak 3Konornyeckunin gaktop. MpucnocobneHns pacTeHnin K
NoAAepXKaHno BogHOro b6anaHca. Knaccugmkaums pacteHuin Mo OTHOLLEHUIO K
BoAe. [NprcnocobneHns XMBOTHbBIX K MU3MEHEHWNIO BOAHOTO pexuma.

Cpefbl 06UTaHMSA OpPraHNM3MOB: BOAHAsA, HA3eMHO-BO3AYLUHasA, NOYBEHHas,
rnybuvHHas noAmnoyBeHHas, BHYTPUOPraHuM3MeHHas. ®PU3MKO-XUMUYECKME
0COOEHHOCTM Ccpef, 06UTaHUA opraHu3MoB. [1pucnocob6sieHns OpraHn3IMoB K
YXM3HW B pa3HbIX cpefax.

buonornyeckne puTMmbl. BHELWHWE WU BHYTPeHHUE pUTMbl. CYTOYHbIE U
roguyHble puTMbI. MNprUcnocob1eHHOCTb OPraHN3MOB K CE30HHBIM M3MEHEHUAM
YC/I0BUIA XXN3HU,

JKU3HeHHble (hopMbl OpraHu3MoB. [MOHSATME O >KM3HEHHOW (opme.
Kn3HeHHble  (DOPMbl  PacTeHWA:  [epeBbs, KYCTapPHWUKMK,  KYCTapHUYKW,
MHOrO/IETHNE TpaBbl, OAHOMIETHWE TpaBbl. YXU3HEHHble (OPMbl XXUBOTHbIX:
rMAPOBUOHTBLI, Fe0BUOHTLI, a3p0BbMOHTLI. OCOBEHHOCTM CTPOeHUA U obpasa
YN3HN.

BuoTnyeckne  aktopbl.  Buabl  BGUMOTUYECKMX  B3aMMOLENCTBUIA:
KOHKYPEHLMS, XMLIHWYeCTBO, CMMOWMO3 M ero opmbl. [lapasntusm,
Koonepauus, MyTyann3m, KOMMeHCa/IM3M (KBapTUPaHTCTBO, Hax/1ebHMYeCTBO).
HeTpodgunuyeckre B3anmmopdencTBus (Tonuuyeckme, opudeckne, habpuyeckue).
3HayeHVe OMOTUYECKMX B3aMMOLENCTBUIA A1 CYLLECTBOBaHWA OpraHn3mMoB B
cpefe 0buTaHus. MNPUHUMN KOHKYPEHTHOIO UCK/THOYEHNS.

JdemoHcTpanuu

Tabnmupl U CXeMbl: «3IKONOrMYeckne ¢akTopbl», «CBETOBOW CMEKTP»,
«IKOMOrNYeCcKMe  TPynnbl  XKMBOTHbIX MO  OTHOLIEHWKO K  CBETY»,
«TennoKpoBHbIE XXNBOTHbIEY, «X0/10JHOKPOBHbIE YKNBOTHbIEY,
«Pu3monornyeckme agantaumm XmMBOTHbIX», «Cpefbl 00UTaHNA OpraHN3MOB»,
«bronornyeckne puTMbl», <«KM3HEHHble (OPMbl PacTeHU», «XXM3HEHHbIE
(POPMbI YKMBOTHbIX», «KOCUCTEMA LUMPOKOIMCTBEHHOIO fieca», «IKOCUCTEMA
XBOMHOrO neca», «Llenn nutaHms», «XULHNYECTBO», «[llapasnTu3my,
«KOHKypeHuus», «CuM61o3», «KoOMMeHCcaIm3m».,

Ob6opyfoBaHue: repbapuv pacTeHUIA N XKMBOTHbIX, MPUCMOCO6/IEHHBLIX K
BIMSHUIO Pa3/INYHbIX 3KOIOTUYECKMX (DAKTOpPOB, repbapun CBETONHOOMBBIX,
TeHeNt0OMBbLIX U TEHEBLIHOC/MBBLIX PACTEHWIA, CBETONOOMUBbLIE, TEHEOOMUBLIE U



TEHEBbIHOC/IMBbIE ~ KOMHaTHble  pacTeHus,  repbapum M KOMJIEKLMK
TEenoNIO6MBLIX, 3MMOCTOMKNX, MOPO30YCTOMUYMBLIX PacTeHWI, Yydena NTuL u
3Bepen, repbapum pacTeHWUid, OTHOCALUMXCA K TrUrpoguTam, Kcepoutam,
Me30(MTaM, KOMHATHble PAaCTEHUS [AaHHbIX TPYNM, KOMIEKLMN >KMUBOTHBIX,
obuTaloLWMX B pasHbIX cpefax, repbapuv 1 KOAMEKUMU PaCTEHMIA U XKUBOTHBIX,
06/1afaroLLmx YepTamMmm NPUCMOCOB/1eHHOCTU K CE30HHbIM U3MEHEHUAM YCNOBUiA
XXW3HW, repbapun 1 KONINEKLMN PACTEHNIA M XKMBOTHbBIX PA3/INUHbIX XXMU3HEHHbIX
(hopM, KOMMIEKLMN HKMBOTHbIX, Y4YaCTBYIOWMX B Pas/fIMYHbIX OUOTUYECKUX
B3aMMO/IENCTBUSIX.

JlaGopaTtopHnas paGora «BbIfBNeHVe MPUCNOCO6/EHNIA OPraHM3MoB K
B/IMSAHWIO CBETa.

JlaGopaTropuas paGora «BbIfBNeHVe MNPUCNOCOGMEHNIA OpPraHM3MOB K
B/IMSHUIO TEMMEPATYPbI».

JlaGopaTtopHass padora «AHATOMWYECKME OCOOEHHOCTU pacTeHuUn K3
pasHbIX MeCT 06UTaHNS».

Tema 8. IKo10rust BUA0B U NOMYJIA LMK

JKOMOrMYecKne  XapakTepucTuku  nonynauyun.  Flonynaums  Kak
bronorunyeckasa cucrema. Posib HEOAHOPOAHOCTU Cpefbl, PU3NYECKNX BapbepoB
M 0COGeHHOCTeNn 6uonormy BUAOB B  (POPMUPOBAHMM MPOCTPAHCTBEHHOM
CTPYKTYpbI nonynaunin. OCHOBHble MoKasaTenin nonynsumMmn: YUCIeHHOCTb,
MNOTHOCTb, BO3pacTHas W MosioBass CTPYKTYypa, POXAAeMOCTb, MPUPOCT, TEMN
pOCTa, CMEPTHOCTb, MUTpaLMS.

Jkonornyeckas  CTpyktypa  nonynaumu.  OueHKa  YMC/IEHHOCTW
nonynauun. JumHammnka nonynsaumm n eé perynaumsa. bBUoTnyeckunini noteHuman
nonynauvn.  MogenupoBaHve AMHaAMWKK  nonynaumn.  Kpueble  pocTa
YMCNEHHOCTM nonynaumn. KpuBble BbDKMBAHWUA. Perynsauus 4mMcneHHOCTU
nonynsuunii: ponb (PaKTopoB, 3aBUCALMX U He 3aBUCALMX OT MOTHOCTK.
3JKonornyeckue ctpaterumn sugos (r- n K-ctparerum).

[MoHATME 06 3KOOrMYeCKon Huwe Buaa. MectoobuTtaHne. MHoromepHas
MOAEeNb 3KONOrmyeckon Huwm k.M. XatumHcoHa. Pa3Mepbl 3KOM0rMyecKom
HUWW. NoTeHUManbHaa 1 peain3oBaHHas HALLIN.

Bug Kak cuctema nonynsuuwii. Apeanbl BUAOB. Buabl M UX YKU3HEHHbIE
cTpaTermn. SKON0rnyeckne aKBUBaIEHTHI.

3aKOHOMEPHOCTW MOBEAEHUA U MUTpaumii XXMBOTHbLIX. Buonormyeckue
MNHBa3NW Yy>XepOoaHbIX BUOB.

JemMmoHCcTpanun

MopTpeT: OX. V. XaTUMHCOH.



Tabnuubl N CXeMbl: «3KOMOTMYECKNe XapakKTEPUCTUKM MOMYNIALMN»,
«[MpocTpaHCTBEHHad CTPyKTypa nonynauum», «Bo3pacTHble nupammnibl
nonynaumm», «CKOpPOCTb 3aCefieHnsi MOBEPXHOCTN 3eM/In  PasINyHbIMU
opraHmsMamuy, «Mogenb 3K0orm4ecko Huwn K. V. XaT4mHCOHa».

Ob6opyfoBaHVe: repbapnt pacTeHNIA, KOMNEKLMN XUBOTHBIX.

JlaGopaTtopnas paGora «[1pnUCNOCO6/EHNS CeMAH  pacTeHun K
paccesieHno».

Tema 9. DKo0J10rHA COO0IECTB. JKOJOTHYECKHE CHCTEMBI.

CooblectBa opraHM3moB. buoueHo3 1 ero cTpyktypa. CsAsn mexay
opraHusMamu B 61OLEeHO3e.

JKocucTema Kak oTkpbiTad cuctema (A. K. TeHcnn). OYHKUNOHANbHbIE
GNOKN OpraHnM3MoB B 3KOCUCTEMe: MPOAYLEHTbl, KOHCYMEHTbI, PeayLeHTbI.
Tpotmyeckme ypoBHW. Tpodmyeckme uenn U cetTn. ABMOTUYECKME O/I0KK
aKocucTem. MouBbl M Wbl B 3KocucTemax. KpyroBopoT BeLLEeCTB M MOTOK
3HEPrumn B 3KOCUCTEME.

OCHOBHble  MNOKa3aTenM  3KocuCTeMbl. bBuomacca M npoayKuus.
JKoornyeckme nupamunabl Ynces, BUOMacchl U SHePrun.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpaeneHHble 3aKOHOMEpPHbIe CMeHbI COOOLLECTB — CYKLieCCUMK. TlepBUYHbIE U
BTOPUYHbIE CYKLIECCMM W UX MNPUYUHBLL. AHTPONOreHHble BO3AENCTBUS Ha
cykueccun.  KnumakcHoe coobulectBo. buopasHoobpasve 1 MOHOTa
KpYyroBopoTa BeLecTB — 0CHOBa YCTOMYMBOCTM COOBOLLECTB.

[MpupoaHbIE 3KOCUCTEMbI. Ixocucmemuvl 03€p u pex. IKocucmemuvl Mopeli
U oKeamnos. Ixocucmembyl mynap, Jecoe, cmeneﬁ, nyCniblHb.

AHTPOMOreHHbIE 3KOCUCTEMbI. ArpoakocmcTema. ArpoueHos. Paznnuums
MeXAy aHTPOMOreHHbIMW U NMPUPOAHBIMI 3KOCUCTEMAMMN.

Ypb6o3akocucTemMbl. OCHOBHblE KOMMOHEHTbI Yp6o3kocucTeM. [Topoackas
(hnopa n dhayHa. CuvHaHTponM3auMs rOPOACKON (hayHbl. Buonornyeckoe u
X03AACTBEHHOE 3HaYeHNe arpo3KOCUCTEM N YPOOIKOCUCTEM.

3aKOHOMepPHOCTH (hopMUpoBaHUS OCHOBHbIX B3aMMOAENCTBII
OopraHMsMoB B 3KOCUCTeMaX. Poav kackaonoeo s¢hghexma u  6udos-
30upuxkamopos (Knouesvix 8u008) 8 QyHKYuoHuposanuu skocucmem. ['lepeHoc
SHEPrMM W BELUECTB MeXAYy CMEXHbIMW 3KOCUCTEMaMKW. YCTOMNYMBOCTb
OpraHuM3MoB, MOMynAuMn © 3KOCUCTEM B  YCNOBUSAX €CTECTBEHHbIX W
AHTPOMOreHHbIX BO3JENCTBUIA.

Mexanuzmuol 8030€eLicmausl 3a2p}l’3H6HWZ PAa3Hblx munoe HA
Cy60p2aHu3M€HHOM, OpD2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM
YVPDOGBHAX, OCHOB6bl KoJlocuvecKkoco HOPpMUpOBAHUA AHMPON0O2EHHO2CO



so30eticmeus. MeTOL0NOTNA MOHUTOPUHTA €CTECTBEHHbIX UM aHTPOMOreHHbIX
9KOCUCTEM.

JdeMoHCcTpanuu

MopTpeT: A. K. TeHCcnn.

Tabnuubl 1 cxembl:  «CTpyKTypa  6MOLIEHO3a»,  «DKOCUCTEMA
LLUIMPOKOJINCTBEHHOT O neca», «3JKocucTema XBOMHOr0 neca»,
«DYHKUMOHa/IbHbIE  TPYMMbl  OpPraHM3MoB B 3KocucTeMe», «Kpyrosopot
BELECTB B 3Kocucteme», «Llenn nutaHms (NactouwHas, AeTpuUTHas)»,
«DKO/ormyeckast nmpamuaa Yncen», «3IKonornyeckas nupammaa 6Momacchi»,
«DKOMornyeckass nupammaa aHeprum», «Obpa3oBaHne 6010Ta», «llepBrnyHas
CyKueccus», «BoccTaHOB/IEHMe fieca Moc/ie noxXapa», «3IKOCUMCTEMA 03epa,
«ArpoLeHo3», «KpyroBopoT BeLLeCTB W MOTOK 3HEPruM B arpoLeHo3es,
«[Mprmepbl YpO0OIKOCUCTEM.,

O6opynoBaHue: repbapun pacTeHWUid, KOMMEKLUN HACeKOMbIX, 4ydena
NTUL, 1 3Bepei, repbapmmn KynbTypHbIX M AMKOPaCTYLMX pacTeHWIA, akBapuym
KaK MOJe/lb 3KOCUCTEMBbI.

IMpakTuyeckas padora «/13yyeHne 1 onucaHne ypboaKoCUCTEMbI».

JlaGopaTopHasi padora «/I3yyeHne pasHOOOpasnsi MeNIKMX MOUBEHHbIX
YNEHUCTOHOMMX B Pa3HbIX 3KOCUCTEMAX».

DKCKypeusi «DKCKypcuMs B TUMNWUYHBLIA - 6uoreoueHo3s (B aybpasy,
6epe3HsK, eNbHNK, Ha CYyXOAO0/bHbIA U NOMMEHHBLIN NyT, 03ep0, 6010TO)».

Dxckypeusi «OKCKYpCUsi B arposkocuctemy (Ha nosie uav B TeMnYHoe
XO035CTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

Brocepa — obulennaHeTapHad 000/104Ka 3eM/n, TAe CYLLEeCTBYeT Wn
CylLLleCcTBOBana XMW3Hb. Pa3BuTWe npefcTaBneHnin o 6uochepe B Tpygax .
3tocca. YueHue B. . BepHaackoro o 6uoctepe. Obnactn 6uoctepbl 1 eé
cocTaB. >K1BOe BeLecTBO brochepb! 1 ero yHKLUNN.

3aKOHOMEPHOCTY CyLLecTBOBaHUA 6uociepbl. OcobeHHOCTM 6uochepsl
Kak rnobasbHOM 3KocuCTeMbl. [dMHaMU4YecKoe paBHOBecMe B 6Guocepe.
KpyroBopoTbl BELLECTB M OMOreoXMMmnyeckune UMKNblI (yrnepoga, asoTa).
PUTMUYHOCTb ABNEHWIA B Brocdepe.

30HanbHOCTL Buocepbl. MoHATHE 0 6Mome. OCHOBHblE GMOMbI CyLUK:
TYHApa, XBOVHble fleca, CMeLUaHHble W LUMPOKOIUCTBEHHbIE fleca, CTenMu,
CaBaHHbI, MYCTbIHW, TPOMMYECKME Neca, BbICOKOropbs. Knnmar, pacTuTe/bHbI
W YKMBOTHbIA MUP GMOMOB CyLUW.

CTpyKTypa © (OYHKUMA D>KMBbIX CUCTEM, OLEHKAa WX PecypcHOro
noTeHUmMana n 6ruochepHbIX DYHKLNIA.



JemoHCcTpauumn

MopTpeTobl: B. N. BepHaackui, 3. 3tocc.

Tabnuubl 1 cxembl: «I"eoctepbl 3eMnn», «KpyroBopoT a3oTa B NpUpoae»,
«KpyroBopoT yrnepoga B npupoge», «KpyroBopoT KWC/opoja B Mpupoae»,
«KpyroBopoT BoAbl B npupoge», «OCHOBHbIE 6UOMbI CyLLIN», «KnumaTuyeckune
nosica 3emMnun», «TyHApa», «Talira», «CMeLLaHHbIN NEC»,
«LLINPOKONNCTBEHHBI Nec», «CTenby, «CaBaHHa», «[1yCTbIHA»,
«TpONMYecKnii nec».

O6opygoBaHue: repbapuy  pacTeHWA pa3HbiX OGUOMOB,  KOMNIEKUUN
YXMBOTHBIX.

Tema 11. HestoBek M OKpyxa0LIas cpeaa

JKONOrnyeckne KpusnUcbl U MX NPUYMHBLI. Bo3gencTBre 4enoBeka Ha
orocepy. 3arpssHeHue BO3OYLLUHOW cpefbl. OXpaHa BO3fyxa. 3arpsisHeHue
BoAHOM cpefbl. OxpaHa BOAHbLIX pecypcoB. PaspylueHne noysbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHMe KnMmMarTa.

AHTPOMOreHHOe BO3[ENCTBME Ha PacTUTENbHbLIA M XXUBOTHLIA MUP.
OxpaHa pacTUTENbHOrO U XXMBOTHOrO Mupa. OCHOBHbIE MPUHLMMbI OXPaHbl
npupofbl. KpacHble KHUrn. Oco60 OXpaHsemble MPUPOLHbIE TEpPUTOpPUK
(OOIMT). boTaHMueckume cafpbl 1 300/10rMYecKme Napku.

OCHOBHbIE NMPUHUMMBI YCTOMYNBOIO PasBUTUSA YenoBeyecTBa U Npupoabl.
PauvoHanbHOE  NPUPOAOMNO/b30BaHNE U COXPaHeHMe  OGMOIOrMYeCcKoro
pasHoobpasusa 3emnn. O6LMEe 3aKOHOMEPHOCTM N06a/IbHbIX 3KO0rMYECKMX
Kpu3ncoB. OCOOGEHHOCTM COBPEMEHHOIO Kpu3uca W ero  BeposATHble
nocneacTBus.

Pa3BuTMe MeTOLOB MOHWUTOPUHIa pPas3BUTUS OMaCHbIX TEXHOrEHHbIX
npoueccoB. Cucmemmusvie ucciedo8anus nepexooa K pecypcocbepezaioweli u
KOHKYPEHmMOCnocoOHoU  dHepeemuke.  buonocuyeckoe  pasznoobpasue u
6u0pecyp0bl. HaI/ﬂlOHCl]Zbele I/lHd)OpMaLﬁ/IOHHble cucmemal, 06607’16’11/[661}01/14116
oocmyn K uHgopmayuu no CcOCMOAHUN) OMOENbHbIX BUO08 U IKOCUCHEM.
OcHogbl  3KOpeabunumayuu  dKocucmem U cnocob6os  6opvoOLL ¢
6u0n06peafcdeHuﬂmu. PeKOHCWlpyKL;uﬂ MOPCKUX U HA3EMHBIX IKOCUCMEM.

JdemoHcTpanuun

Tabnuubl WM CXeMbl: «3arpsi3HeHWe aTMmocdepbl», «3arps3HeHue
rmgpocepbl», «3arpsasHeHMe MouBbl», «MapHUKOBbIA 3dekT», «Ocobo
OXpaHsieMble NPUPOAHbIE TEPPUTOPUM», «Moenn ynpaBnseMoro Mupa.

Ob6opypfoBaHue: (oTorpauy oxXpaHseMbIX PacTeHUin N XXUBOTHbIX KpacHoM
KHUrn Poccuitickon degepauun, KpacHOM KHUMM pervoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®drOC COO ycraHaB/nMBaeT TpebOBaHWMA K pe3ynbTaTaM OCBOEHUS
06yyvaloLMMMCs Nporpamm CpeaHero o6Liero 06pasoBaHWsA: IMYHOCTHbIE,
MeTanpeaMeTHbIE U MPEAMETHbIE.

B CTpyKType /fMYHOCTHbIX pPe3ynbTaTOB OCBOEHUSI MNpOrpaMmbl Mo
6ronorum BblAeneHbl crefytoLme CoCTaBAOLLME: 0CO3HAHME 0ByYatoLMMmMCA
POCCUIACKOWM TpaXKAaHCKOW WAEHTUYHOCTU — FOTOBHOCTM K CamoOpasBUTWUIO,
CaMOCTOATE/IbHOCTM U CaMOONpPefeNeHunto, nanuuue momusayuu K 00YUYEHUIO
Bronorun, yerenanpasiennoe pazgumie BHyTPEHHUX YOEXKAEHNIA NIMYHOCTU Ha
OCHOBE K/IHOYEBbIX LIEHHOCTEM W WUCTOPUYECKUX Tpaguuuin  pasBuUTUA
OVMONOrMYECKOro 3HaHWA, 2comosHocmb U cnocobHocms  00YYaAIOLLMXCS
PYKOBOACTBOBaTbCA B CBOEN  [AeATeNIbHOCTW  LLEHHOCTHO-CMbIC/10BbIMM
YyCTaHOBKaMK, MPUCYLLMMWN CUCTEME OMONOrMYecKoro obpas3oBaHus, raruuue
npaeocosnanus. IKONOTMYECKOW KYNbTYPbl, cnocobrocmu cmasums UENN W
CTPOMUTb XKM3HEHHbIE M/aHbl.

JINYHOCTHbIE  pe3y/nbTaTbl  OCBOEHWA  Mporpammbl N0 GMonorum
OOCTUratoTCs B €AMHCTBE YYeOHOM W BOCNUTATENbHON AeATENbHOCTN B
COOTBETCTBMM C  TPaAWMLMOHHBLIMA  POCCUMACKMMW  COLMOKYNbTYPHBIMU,
NCTOPUYECKMMU W [AYXOBHO-HPABCTBEHHLIMW LIEHHOCTAMU, MNPUHATLIMU B
o6LecTBe npaBuiaMnm M HOpMamu MOBEAEHUS M CNOCOBCTBYHOT Mpoueccam
CaMOMO3HaHWs, CamMOBOCMUTAHUA WM CaMOpPas3BUTUS, PasBUTUA BHYTPEHHEN
MNO3ULMM NIMYHOCTK, NATPUOTM3MA M YBAKEHUS| K 3aKOHY W MPaBOMOPALKY,
4enoBeKy Tpyda U CTapLUeMy MOKOMIEHWHO, B3aMMHOIO YBaXXEHUS, GEPEXHOro
OTHOLUEHUA K Ky/NbTYpPHOMY Hacneamio v TpaguumsM MHOrOHauMoHaIbHOro
Hapoaa Poccuiickoin ®epaepaumn, NpUPoe U OKPYXKatoLLE cpese.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHMS Y4eOHOro npegmeta «buonorus»
OO/MKHbI  OTpaaTb  FOTOBHOCTb W CMOCOBHOCTb  06y4varoLLMXCH
PYKOBOACTBOBATbCA C(OPMMPOBAHHON BHYTPEHHEN MO3MLMEA NIMYHOCTH,
CUCTEMOIN LIEHHOCTHBbIX OPUEHTAUMIA, MO3UTUBHbLIX BHYTPEHHUX YOEXAeHWN,
COOTBETCTBYIOLMX  TPaAMLMOHHBLIM  LEHHOCTSIM  POCCMICKOro  06LLecTBa,
pacLUMpPeHe >KU3HEHHOTO OMbiTa W OMblTa [eATe/IbHOCTU B NpoLecce
peann3aumMm OCHOBHBIX HanpaB/ieHUA BOCMUTATENIbHON AeATeNbHOCTU, B TOM
ymcre B YacTu:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:



CPOPMMPOBAHHOCTb  FPaXXAAHCKOW  MO3uUMM  obyuvarolerocsd  Kak
aKTMBHOIO N OTBETCTBEHHOIO Y/IeHA POCCUINCKOro 0OLLLECTBA;

0CO3HaHWe CBOMX KOHCTUTYLMOHHbIX NpaB M 00653aHHOCTEN, YBaXXeHMWe
3aKOHa 1 MpaBonopsaaKa;

FOTOBHOCTb K COBMECTHON TBOPYECKOWN [esTeNbHOCTM NpW CO3[4aHuK
YUYeOHbIX MPOEKTOB, PELLEHNN YUYeOHbIX 1 MO3HaBaTE/bHbIX 3a4ay, BbINMO/HEHNN
BMONOrNYECKMX 3KCNEPUMEHTOB;

CMOCOGHOCTb OMNpefeNnsTb COOCTBEHHYH) MO3MLUMIO MO OTHOLUEHUIO K
AB/IEHNAM COBPEMEHHOM YKN3HWN 1N 0O BACHATDL eé;

YMEHMe YUnTbIBaTb B CBOMX AENCTBUSAX HEOOXOANMOCTb KOHCTPYKTMBHOIO
B3aVMO/ENCTBMS NOAEN C pasHbIMU YOEXAEHNSMN, KYNbTYPHbIMW LEHHOCTSMM
1 couManbHbIM MOMOXEHNEM;

FOTOBHOCTb K COTPYAHWYECTBY B MPOLECCE COBMECTHOIO BbIMO/THEHUS
YyUYeOHbIX, MO3HaBaTe/IbHbIX W WCCNef0BaTeNIbCKMX 3afay, YBaKUTENbHOIO
OTHOLUEHMSA K MHEHWIO OMMOHEHTOB MpW 06CY>XAEHWM CMOPHBLIX BOMPOCOB
BMONOrNYECKOro cofepXXaHus;

FOTOBHOCTb K N'YMaHWTApHOW 1 BOMIOHTEPCKOW AeATeNIbHOCTY;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

ChopMUPOBAHHOCTb  POCCUIACKOIA rpakaaHCKoiA NOEHTUYHOCTN,
NaTpMoTM3Ma, YBaXXEHMSI K CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTU Mepef
PoanHoRi, ropaocTy 3a CBOW Kpail, CBOW PoauHy, CBOW fA3blK U KYNbTYpY,
MPOLU/Oe 1 HacTosALLee MHOIOHaLMOHa/IbHOTr0 Hapoga Poccuu;

LLEHHOCTHOEe OTHOLUEHME K MPUPOLHOMY Hacneguio 1 namsaTHUKam
Npupoabl, AOCTUXKEHUAM Poccum B Hayke, MCKYCCTBeE, CMOPTE, TEXHOMOMUAX,
TPYAE;

CMOCOGHOCTb OLEHMBATb BKNaL POCCUMCKUX YYEHbLIX B CTaHOB/IEHME U
pasBuTNe GUONMOrNK, MOHUMAHWUA 3Ha4YeHUs BMONOrMM B MO3HAHWM 3aKOHOB
NPUPOABI, B XXMN3HM YeN0BeKa U COBPEMEHHOMO OOLLECTBA;

naeriHas yoeXx4EHHOCTb, FOTOBHOCTb K CMY)XKeHMO 1 3awmTte OTeyecTBa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA

0CO3HaHMe AYyXO0BHbIX LIEHHOCTEN POCCUINCKOro Haposa;

ChOpMMPOBAHHOCTb HPABCTBEHHOIO CO3HaHMS, 3TUYECKOr0 NOBEAEHNS;

CMOCOGHOCTb OLEHMBATL CUTYaLMIO Y NPUHUMATb OCO3HAHHbIE PELLEHWS,
OPUEHTUPYACL HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHMWe NNYHOro BK/1ada B MOCTPOEHME YCTOMYMBOIO OYAYyLLEro;



OTBETCTBEHHOE OTHOLUEHME K CBOMM POAMTENAM, CO3L4aHUIO CeMbU Ha
OCHOBE OCO3HAHHOI0 MPUHATUA LLEHHOCTEN CEMEHOW YXM3HM B COOTBETCTBUU C
Tpaguumsamu Hapoaos Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETMYECKOe OTHOLLUEHME K MUPY, BK/OYas 3CTETUKY ObITa, HAY4HOro U
TEXHMYECKOro TBOPYECTBa, CNopTa, TPYAa, 00LEeCTBEHHbIX OTHOLLIEHWNA;

MOHMMaHME 3SMOLIMOHANIbHOrO BO3MAENCTBUA XKMBOW MNpupodbl U eé
LIEHHOCTH;

FOTOBHOCTb K CaMOBbIPXXEHUIO B Pa3HbIX BMAAX UCKYCCTBa, CTPEM/IEHNE
NPOSAB/ATL Ka4yecTBa TBOPYECKOMW NIMYHOCTY;

5) ¢pusnyeckoro BocnuTaHus, (POPMHPOBAHUSA KYJILTYPbI 310POBbS U
IMOIIMOHAJIBHOI'O 6.]1211“0110.]1}"11/151:

MOHUMaHME W peann3aums 3[0POBOro M 6e3onacHOro obpasa XXU3HK
(3qopoBoe  nMWTaHWe, COGMKOAEHNE TUTMEHWYECKMX MNpaBui U HOPM,
cOaNaHCMPOBAHHbI  PEXMM  3aHATUIA W OTAbIXa, PeryndpHas ¢usmyeckas
aKTUBHOCTb), OepeXXHOro, OTBETCTBEHHON0 W KOMMETEHTHOro OTHOLLEHUA K
COOCTBEHHOMY (JM3NYECKOMY M NMCUXUYECKOMY 3[10POBbIO;

MOHUMaHWE UEHHOCTW MpaBU  WHAMBUAYASIbHOrO W  KONNEKTUBHOMO
6e30nacHOro MoBefeHNA B CUTyauMsaX, YrpoXKaroWmx 340POBbH0 N KMU3HU
noaen;

OCO3HaHWe  MNOCNEeACTBUA WM HENpUATUA  BPefHbIX  MPUBbIYEK
(ynotpebneHns aikorons, HapKOTUKOB, KypeHus);

6) Tpy10BOI0 BOCTIMTAHMS:

FOTOBHOCTb K TPyAy, OCO3HaHWe LieHHOCTM MacTepcTBa, TPYA0H06uE;

FOTOBHOCTb K aKTUBHOW [AeATE/IbHOCTM TEXHOMOMMYEeCKOW 1 coumaibHOW
HarpaB/IEHHOCTH, CMOCOBHOCTb WNHULMNPOBATB, NAaHMpoBaThb 7
CaMOCTOATE/IbHO BbIMOMHATL TaKy 4eATe/IbHOCTb;

MHTEPEC K pas3M4YHbIM cdepaM NpodeccMoHanbHON  AesATeNIbHOCTH,
YMEHMe COBepLUaTb 0CO3HaHHbIN BbIGOP ByayLLei npoteccnn 1 peann3oBbiBaTb
COOCTBEHHbIE XXMN3HEHHbIE NaHbl;

FrOTOBHOCTb W CMOCOGHOCTbL K 06pa3oBaHMIO M CaM006pa30BaHWMIO Ha
MPOTSHXKEHWNN BCEW XKNU3HM;

7) IKOJOrH4eCKOr0 BOCIIMTAHUSA:

3KO/IOMMYECKM LienecoobpasHoe OTHOLLEHME K NPUPOAe Kak WUCTOUHUKY
YKM3HW Ha 3eM/e, OCHOBe eé CyLLIeCTBOBaHWS;

MOBbILLEHNE YPOBHA 3KOMIOTMYECKON KyNbTypbl: MPUOGPETEHME OMbiTa
NNaHNPOBaHMSA MOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCNeACTBUA A1
OKpY>KatoLLen cpefpl;



0CO3HaHwWe rno6asibHOro Xapakrepa 3KO/I0rMYecKMX npobsiem 1 nyTein nx
peLLeHNS;

CMOCOOHOCTbL WMCMO/b30BaTh MNPUOOpPEeTaemMble MPU U3YyYeHUU 6KOIormK
3HAHWA W YMeHMs MNpU pPelleHnn npobnem, CBA3AHHLIX C pauMOHa/IbHbIM
npupogononb3oBaHMemM (CO6MOAeHE NpaBWn  MOBEAEHWA B NPUPOAE,
HanpaB/ieHHbIX Ha COXpaHeHVe PaBHOBECUA B 3KOCUCTEMax, OXpaHy BWUOB,
aKocucTeMm, brocepsbl);

aKTUBHOE HENpUATME [eNCTBUM, MPUHOCALLMX BPed OKPYXKatoLei
NPUPOAHOI cpefle, YMEHMe NMPOrHo3MpoBaTh HebnaronpusATHbIE 3KOOMMYecKme
nocneacTBusa NpeanpuHMMaeMbIX AeNCTBUIA U NpefoTBpaLlaTh UX;

Ha/lMyme pPasBUTOrO0  3KOJIOMMYECKOr0  MbILMIEHNSA,  3KONOrMYeCcKow
Ky/NbTypbl, OMblTa AeATe/IbHOCTU 3KOJIOMMYECKO HanpaBneHHOCTW, YMEeHUA
PYKOBOZCTBOBATLCA MU B NMO3HABATE/IbHOW, KOMMYHMUKATUBHOW U COLManbHOM
MPaKTWKe, TOTOBHOCTM K Yy4yaCTUKO B  MPaKTUYECKOW  AesaTeslbHOCTU
3KO0/IOMMYeCKOi HanpaBeHHOCTU;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

ChOpPMMPOBAHHOCTb MMPOBO33PEHNSA, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKW 1 0BLLLECTBEHHOM NPaKTUKM, OCHOBAHHOI O Ha Auanore
Ky/IbTyp, CMOCOOCTBYIOLLEIT0 OCO3HAHUIO CBOEro MecTa B MOMUKY/IbTYPHOM
MUpe;

COBEPLUEHCTBOBaHME A3bIKOBON M UMTATeNIbCKOW KyNbTYpbl KakK CpeAcTBa
B3aMMO/ENCTBMS MeXAY NMOLbMU U NO3HAHWSA MUPA;

MOHMMaHWe Crneunmukn BMONOrMM Kak HayKu, OCO3HaHUs e€ posv B
(hopMUPOBaHNM PaLMOHATIBHOMO HAY4YHOr0 MbILWEHNS, CO34aHNN LeIOCTHOMO
NpeAcTaBneHnst 06 OKpYXKatoLLeM MUPe KakK O eMHCTBE MPUPO/bl, YenoBeKa U
o6LecTBa, B MO3HaHWM NPUPOAHLIX 3aKOHOMEPHOCTEN W pelleHMn npobrem
COXpaHeHus NpPUPOAHOro paBHOBECKUS;

yOeXXAEHHOCTb B 3HAYMMOCTIN GUOIOMMKN 419 COBPEMEHHOMW LMBUNU3ALIMN:
06ecrneyeHnss HOBOro YPOBHS PasBUTUS MEAULMHBI, CO3AaHNe NEPCrneKTUBHbIX
OMOTEXHONOINIA, CMOCOOHBLIX peLwaTb PecypcHble  Mpo6sieMbl  PasBUTKS
4esioBeYvecTBa, Nomcka nyTer BbIXoAa U3 rnobasbHbIX 3KOOrMYeCKnX npobem
n obecrneyeHnss nepexoga K YCTOMYMBOMY PasBUTUIO, palMOHaIbHOMY
MCMO/Ib30BaHNIO MPUPOAHLIX PECypcoB M (HOPMUPOBAHWMIO HOBbLIX CTaHAapTOB
XXU3HU;

3aMHTEPECOBAHHOCTb B MOMyYeHUN OMONOTUYECKMX 3HAHWUIA B LENsX
MOBbILLEHNA O06LEein KynbTypbl, €CTECTBEHHO-HAy4YHOW TrPamMOTHOCTK, Kak
COCTaBHOM  4YacTM  (PYHKUMOHa/IbHOW  rpamMOTHOCTM  O6yuvaroLmxcs,
(hopMUPYeEMOi1 MpU N3yyeHnn G1Uonoruu;



MOHMUMaHMWe  CYLLHOCTM  METOAOB  MO3HAaHMSA,  WCMOMb3yeMbIX B
eCTeCTBEHHbIX HayKax, CMOCOOHOCTM WCMOMb30BaTh MOyYaeMble 3HaHMA ANS
aHan13a U 0O6BbACHEHWS SBNEHUIA OKPYXKAIOLLIEro MUpa 1 MPOUCXOAALLMX B HEM
M3MEHEHWI, yMeHWe aenaTb 060CHOBaHHbIE 3aK/IHOYEHUS Ha OCHOBE Hay4HbIX
(haKTOB 1 UMEIOLLIMXCS JaHHbIX C LIENbKO MOYYeHUs A0CTOBEPHBIX BbIBO/OB;

CMOCOBHOCTb CaMOCTOATENbHO MCMO/b30BaTh GMOMOMMYECKME 3HAHWS ANs
PeLLEHMS NPOB/EM B peasibHbIX XU3HEHHbIX CUTYaLUsIX;

0CO3HaHWe LiEHHOCTW Hay4HOW [esTeNbHOCTI, FOTOBHOCTb OCYLLECTB/IAT
MPOEKTHYH W UCCNEeoBaTeNbCKYHO AeATeNbHOCTb UHAMBUAYANLHO U B FPYMME;

FOTOBHOCTb W  CMOCOGHOCTb K  HENpepbiBHOMY 00pasoBaHUO U
CaM0o06pa30BaHUIO, K aKTUBHOMY MOMYYEHWIO HOBbLIX 3HaHWI1 No Guonorun B
COOTBETCTBUM C XXU3HEHHbIMW NOTPEOGHOCTAMM.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTanpeAMeTHble  pe3y/bTaTbl  OCBOEHMS  y4yeBHOro  npegmeTa
«bronorns» BKAKOYAKOT: 3HauMMble A5 (HOPMUPOBaHUS  MUPOBO33PEHUS
obyyvaroLmMXca  MeXAuUCUUnIMHapHble  (MexnpeameTHble)  obLieHay4Hble
MOHATUS, OTpaxXaroLime Le/OCTHOCTb Hay4YHOW KapTWHbI Mupa M Crneyuguky
METOAOB MO3HaHWS, WUCMO/b3YeMbIX B €CTECTBEHHbIX HayKax (BeLiecTBo,
3Heprus, sBNeHWe, MPOLECC, CUCTEMA, Hay4HbIA (hakT, NPUHUMM, TUMNOoTes3a,
3aKOHOMEPHOCTb, 3aKOH, Teopwus, WUCCnefoBaHWe, HabNIOAeHWE, U3MEPEHMUE,
9KCMEpPUMEHT WU ApYyrue);  YHuBepCasibHble  Y4ebHble  [AeACTBUSA
(no3HaBaTeNbHble, KOMMYHUKATUBHbIE, PErynsaTMBHbIE), 0b6ecneymBatoLme
(hopmupoBaHme (hYHKLMOHA/IbHOW rPaMOTHOCTU U COLMaNbHON KOMMETEHLMM
00yyvatoLLMXcsa;  CNoCOBHOCTbL  0ByYatoLMXCA  UCMOMb30BaTb  OCBOEHHbIE
MeXANCLUMNIMHAPHbIE, MWPOBO33PEHYECKME 3HAHWA U YHUBepPCa/lbHble
yyebHble [eNCTBUSA B MO3HaBaTE/IbHOM U COLMa/IbHON NPaKTUKe.

B pesynbrate u3ydyeHus OMONMIOTMM HA YPOBHe CpeAHero o6Llero
obpasoBaHMA Yy o06yuvatolleroca OyayT CcHOpMMpPOBaHbl MO3HAaBaTe/bHbIE
YHMBEPCA/bHbIE  Y4YebHble [AeNCTBMS, KOMMYHUKATUBHbIE YHMBEPCA/bHbIE
yuyebHble [eNCTBMS, PErynsTUMBHbIE YHMBEPCA/IbHblE YYebHble AelicTBUS,
COBMECTHas [eAaTeNlbHOCTb.

MeTanpeAMeTHble pe3y/ibTaTbl OCBOEHUS MPOrpaMmMbl CpefHEero o6Lero
06pa3oBaHns LJO/MKHbI OTPaXKaTb:

OB.]'Ia)leHI/Ie YHUBEPCAJILHBIMHA yqeﬁnban MMO3HaABaTCJIbHBIMHU
AEUCTBUSIMM:

1) 6azoBble JJOrHYecKHe JeiCTBHS:



CaMOCTOSTeNIbHO  (hOpMy/NMpoBaTb W aKTyanusvMposaTb  MNpobnemy,
paccmarpuBaTtb e€ BCECTOPOHHE;

MCMO/b30BaTb MPU OCBOEHWW 3HaHWIA NPUEMBLI TOFMYECKOrO MbILLIEHNS
(aHanM3a, CUHTe3a, CpaBHEHMA, Krnaccudgukaumm, 0606LeHNs), packpbiBaTb
CMbICNT OMOMOTMYECKUX MOHATUIA (BbIAENATb WX XapaKTepHble MpU3HaKW,
yCTaHaB/MBaTb CBA3W C APYTMMU NOHATUAMN);

onpefenaTb Uenn OeATeNbHOCTW, 3afaBasi napaMeTpbl U KPUTEPUU WX
OOCTUDKEHUS,, COOTHOCMTb pe3yrnbTaTbl [eATeNIbHOCTM C  MOCTaB/IEHHbIMU
Llensamu;

MCMO/b30BaTb OMOMOrMYEeCcKne MOHATUA ANd OObACHEHUS (DAKTOB W
ABNEHUI XXMBOIN NPUPOAbI;

CTPOUTb JIOTUYECKME pacCyXaeHns (MHAYKTUBHbIE, OeAYKTWUBHbIE, MO
aHasiornn), BbISIBNATb 3aKOHOMEPHOCTM M NPOTUBOPEUNS B paccMaTpuBaeMbIX
ABNEHUAX, (POPMY/IMPOBATL BbIBOAbI M 3aKNHOYEHWS;

MPUMEHATb  CXEMHO-MOJeSIbHble  CpeAcTBa AN MpeAcTaB/ieHns
CYLLIECTBEHHbIX CBSA3€i M OTHOLLEHWIA B U3y4YaeMblX GUOMOrMYECKNX 06beKTax,
a Takke MpPOTMBOPEUMIA pasHOro pPoAa, BbISIBNEHHbIX B Pas/IMUHbIX
MHDOPMALMOHHbBIX UCTOYHUKAX;

paspabaTbiBaTh MiaH peLleHns Npobsembl C YUETOM aHaIM3a MMEROLLIMXCA
MaTepuabHbIX U HeMaTepuasibHbIX PeCYpPCOB;

BHOCUTb KOPPEKTUBbI B  AEATENbHOCTb, OLIEHMBATb COOTBETCTBUE
Pe3ynbTaToB LENISIM, OLEHMBATb PUCKM NOCNEACTBUIA AeATENbHOCTH;

KOOPAUHMPOBATbL W  BbIMOMHATL PaboTy B YCNOBUSX  peanbHOro,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOT O B3aMMOENCTBUS;

pasBMBaTb KPeaTUBHOE MbILL/IEHNE NPY PELLEHNN XXU3HEHHbIX NpobeMm.

2) 6a30BbIE HCCJIEI0BATEIbCKHE AeHCTBHUS:

BMafleTb  HaBblKaMW  y4ebHO-MCCMefoBaTe/IbCKON M MPOEKTHOM
[eATeNbHOCTW,  HaBblkaMW  pas3pelleHns  npobsieM,  CNoCOBHOCTbIO U
FOTOBHOCTbIO K CaMOCTOSATE/IbHOMY MOWCKY METOO0B PeLLeHNs NpaKTUYeCKUX
3afa4, MPUMEHEHWNIO Pa3/IMYHbIX METO0B NO3HAHUS;

MCMO/b30BaTh Pas/iMyHble BUAbl AEATE/IbHOCTM MO MOJYYEHUO HOBOMO
3HaHWSA, ero MHTeprpeTauun, MNpeobpasoBaHN0 M MPUMEHEHUIO B Y4YeOHbIX
CUTYyaumsax, B TOM Ymce Npu co3faHnm yUYebHbIX U colmaibHbIX NPOEKTOB;

(hopMMpoBaTb  HayYHblA  TWUM  MbIWIEHUA,  BMageTb  Hay4YHOMW
TEPMUHONOTNEN, KNHOYEBLIMU MOHATUSAMU U METOAAMU;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afayM B 06pa3oBaTe/IbHOM
LEATENbHOCTU M YXXMU3HEHHbIX CUTYaLUsX;



BbISBNATb MPUYMHHO-C/IEACTBEHHbIE CBA3W W aKTyanM3uposatb 3afady,
BblABUraTb rMMnoTesy eé pelleHus, HAXOAUTb aprymMeHTbl 418 [oKas3aTe/bCTBa
CBOMX YTBEPXKAEHWIA, 331aBaTb NapameTpbl Y KPUTEPUUN PeLLEHNS;

aHa/IM3MpoBaTh MOJlyYeHHblE B XO4e pelUeHns 3afaun  pesy/fbTaThl,
KPUTUYECKM OLeHMBATb WX [OCTOBEPHOCTb, MPOrHO3MpPOBaTb W3MEHEHWe B
HOBbIX YC/IOBUSIX;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM, OLeHMBATb NPUOBPETEHHDIV OMbIT;

OCYLLECTB/ATL Lie/leHanpas/ieHHbI MOUCK NepeHoca CPeacTB M crnocobos
[EeNCTBNA B NPOMECCUOHANBHYIO Cpesy;

YMeTb MEPEeHOCUTb 3HaHUA B MO3HaBaTe/IbHYHO U MPaKTUYeCKyro 06/1acTu
XXU3HEAEATEIbHOCTY;

YMETb MHTErpMpoBaTb 3HaHWSA U3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUraTb HOBbIE MAEW, NPeasiaratb OPUTrMHaIbHbIE MOAXOAb! N PeLLeHus,
CTaBWUTb NPOGEMbI 1 3a[a4u, JOMYCKaKOLLIME albTEPHATUBHbIE PELLEHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTMPOBATLCA B Pa3/IMYHbIX WCTOYHMKAX WHQopmaummn (TekcTe
y4yebHOro nocobusi, Hay4yHO-MONYNSAPHOW  NuTepaTtype, OUONOrMYECKUX
CMIOBapsAX W CNpaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax [aHHbIX, B VIHTEpHeTe),
aHa/IM3MpoBaTb MH(OPMaUMIO pPasINYHbLIX BUAOB W (HOPM NpeacTaB/ieHns,
KPUTUYECKM OLeHNBATb €€ JOCTOBEPHOCTb U HEMPOTUBOPEYMBOCTD;

(hopMynMpoBaTh 3arpochl M NPUMEHATL Pa3INYHbIE METOAbI NPV NMOUCKE 1
oT6ope 6MONOrMYECKOW MHGopMaUuMKM, HeobXoauMOM AN BbIMNOHEHUS
y4ebHbIX 3a4ay;

NpuobpeTaTb OMbIT UCNO/b30BaHUA NHHDOPMALNOHHO-KOMMYHMKATUBHbIX
TEXHO/IOTWA,  COBEPLUEHCTBOBATb  Ky/NbTypy aKTUBHOIO  WCMO/b30BaHUA
Pa3/IMYHbIX MOUCKOBbIX CUCTEM,;

CaMOCTOATE/IbHO  BbIGUPATL  OMTUMASIbHYKO  JOpMYy  MpefCcTaB/ieHUs
buonornyeckon uHQopmauuyu (Cxembl, rpaukn, Auvarpammbl, Tabamupbl,
PUCYHKM 1 LpYroe);

MCNONb30BaTb Hay4HbI A3bIK B KayecTBe CpeAcTea npu paboTte C
OMONOrNYEeCKOn WH(OpMaLMe: MPUMEHATb XUMUYECKME, (U3MYECKMe WU
MaTeMaTnyecKune 3Haku 1 CUMBO/IbI, (DOPMY/Ibl, ab0peBMaTypy, HOMEHKNATYpY,
MCNONb30BaTb W MNPeobpasoBbiBaTb  3HAKOBO-CUMBOJSIMYECKME  CPEACTBa
HarnsaaHocCTy;

BMafeTb  HaBblkamy  pacrno3HaBaHMs W 3aWyTbl  UHQOpMaLmK,
NH(OPMaLMOHHO 6€30MacHOCTU IMYHOCTH.

OBJI&IICHI/IC YHUBEPCAJIbHBIMHA KOMMYHUKATUBHBIMUA IleﬁCTBPIHMI/I:

1) oO1enne:



OCYLLECTB/ATb  KOMMYHMKaUMM BO BCEX cdiepaX >KWU3HW, aKTUBHO
y4yacTBOBaTb B Auasiore WamM AUCKYCCUWM MO CYLLECTBY 00CYXXAAeMON TeMbl
(yMeHMe 3afaBaTb BOMPOCbl, BbICKA3blBATb  CYXKAEHWUS  OTHOCWUTE/IbHO
BbINO/IHEHWNA NpeAnaraeMoil 3afia4un, yunTbiBaTb UHTEPECHI U COrNacoBaHHOCTb
MO3ULMIA APYrMX YH4aCTHUKOB Auanora Unn ancKyccum);

pacrno3HaBaTb HeBepbasibHble CpeAcTBa OOLEHWSA, MOHUMATb 3HayeHue
CoUManbHbIX 3HAKOB, MPeAnOChbIIOK BO3HUKHOBEHWUA KOH(IMKTHBLIX CUTYaLWI,
YMeTb CMAryaTb KOHMMKTbI U BECTU MePeroBopsbl;

B/IafleTb Pa3/IMYHbIMK CNOCO6aMMN 06LLEHNS U B3aMMOLENCTBUS, MOHUMATb
HaMepeHns Apyrux fogen, nNposBAATb  YBAOXKWUTENIbHOE OTHOLLEHME K
cobecejHNKY 1 B KOPPEKTHOW thopMe (hopmMynnpoBaTh CBOM BO3PaXKEHWS;

pas3BEPHYTO U NIOrMYHO M3naraTb CBOKO TOYKY 3PEHUSA C UCMO/b30BaHMEM
A3bIKOBbIX CPefCTB.

2) COBMCCTHAA ACATC/IBHOCTDb:

MOHMMaTb WM WCMOMb30BaTb  MPeMMyLLEeCTBA  KOMaHAHOW U
NHAMBUAYaNbHOW  paboTbl NPV pewleHMn  BMOSIOTMYEcKoin  Mpo6/eMsl,
060CHOBbIBaTb Heo6X0AMMOCTb NMPUMeEHeHNA rpynmnoBbIX (hopm
B3aUMOAENCTBMS NPU PeLEHMN yUeBHON 3aaauun;

BblOMpaTb TEMaTUKy M METOAbl COBMECTHbIX AEWCTBUIA C YYETOM 0OBLLMX
MNHTEPECOB 1 BO3MOXKHOCTEN KaXKAO0ro YneHa KOJINeKTUBa;

npuHMMaTb  LEeM  COBMECTHOM  AeATeNlbHOCTW, OpraHM3oBbIBaTb W
KOOPAUHMPOBATb AEWCTBMS MO €€ AOCTUMXKEHUIO: COCTaBMsTb MfaH [AeNCTBUN,
pacrnpefenstb po/in C YY4ETOM MHEHWIn YYaCTHUKOB, 06CYXAaTb pe3ynbTaTbl
COBMECTHO paboThl;

OLleHMBaTb KayecTBO CBOEr0 BKMafa WM KaXKAOro yyaCTHMKa KOMaHAbl B
06LLMIA pe3ynbTaT No paspaboTaHHbIM KPUTEPUSM;

npegnaratb HOBble MPOEKTbl, OLEHMBATb WMAEN C MO3ULWUM HOBU3HbI,
OpPUTNHaNBHOCTK, NPAKTUYECKOW 3HAYMMOCTY;

OCYLLECTB/ATb MO3UTMBHOE CTPaTErmMyeckoe MOBEAEHME B Pas/INyUHbIX
CUTyaLmsX, MPOsIBAATb TBOPHYECTBO M BOOGPaXKEHUE, ObITb MHULMATUBHbIM.

OB.]IaIleHI/Ie YHUBEPCAJIBbHBIMHA PEryJISTUBHBIMHU IleﬁCTBI/IﬂMH:

1) camoopraHu3anusi:

MCNONb30BaTb OMONOrMYECKME 3HAHWUA [AN1A BbISIBNEHUA MPOGMEM U KX
PELLEHNS B XXM3HEHHbIX U YUYEBHbIX CUTYaLMsX;

BblGMpaTb Ha OCHOBE OMONMOTMYECKMX 3HAHWIA LieNeBble M CMbIC/IOBbIE
YCTaHOBKM B CBOMX AEACTBUAX 1 MOCTYIMKaxX MO OTHOLLEHWMIO K XXMBOI NPUpPOAE,
CBOEMY 3[10POBbH 1 3[J0POBbI0 OKPYXKAIOLLMX;



CaMOCTOATE/IbHO  OCYLLECTBAATL  MO3HaBATeNlbHYHO  [AeATeNbHOCTb,
BbISIBNATb MNPO6/EMbl, CTaBUTb W (JOPMYNIMPOBaTb COBGCTBEHHbIE 3adayn B
06pasoBaTe/ibHOM AeATeNIbHOCTU N XXU3HEHHbIX CUTYaUUsX;

CaMOCTOATE/IbHO COCTaBNATb MJIaH pPeLleHns MpobieMbl C  YYETOM
MMEIOLLMXCS PECYPCOB, COOCTBEHHbIX BO3MOXHOCTEN N MPeLnoYTEHNI;

[aBaTb OLEHKY HOBbIM CUTyaLWsM;

pacluMpsATb  paMKM  y4yebHOro  npegmMeta Ha  OCHOBE  JIMYHbIX
NpeanoYTeHNI;

oenaTb  OCO3HaHHbIA  BbIGOP,  aprymMeHTUpoBaTb  ero,  6pathb
OTBETCTBEHHOCTb 3a PeLLUEHNE;

OLleHMBATb NPUOOPETEHHbIN ONMbIT;

Cnoco6cTBOBaTh (HOPMUPOBAHMIO U MPOAB/IEHNIO LUMPOKON 3pyanLmMKn B
pasHbIX 06/1aCTAX 3HaHWIA, MOCTOSIHHO MOBbILWATL CBO 06pa30BaTe/IbHbIA U
KY/IbTYPHbIA YPOBEHD.

2) CAMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYaLMsM, BHOCUTb KOPPEKTUBbI B AESTENbHOCTD,
OLeHMBaTb COOTBETCTBUE Pe3y/bTaToB LieNsAM;

BMafleTb  HaBblKamMy  MO3HaBaTe/lbHOM  pediieKcMn  KaK  0CO3HaHUA
COBEpPLUAEMbIX AEWCTBUIA N MbICIUTENbHBIX MPOLIECCOB, WX Pe3ynbTaToB U
OCHOBaHWIA, NCMOMb30BaTb NPUEMbI PE(NIEKCUN NS OLEHKN CUTYauun, Bbibopa
BEPHOr0 peLleHus:;

YMeTb OLEHMBATb PUCKM U CBOEBPEMEHHO MPUHMMATL PeLLeHUs Mo UX
CHVKEHWIO;

NpUHMMaTb MOTMBbI M apryMeHTbl APYrnx Mpu aHanu3e pesynbTaToB
[eATeNbHOCTY;

3) npuHsATHE ce0sl U APYTUX:

NpuHMMaTb cebsi, NOHMMas CBOW HeOCTaTKM U OCTOMHCTBA,;

NpUHMMaTb MOTMBbI WU apryMeHTbl APYrnxX Mpu aHaiM3e pesynbTaToB
[eATeNbHOCTY;

Npu13HaBaTb CBOE NPaBO M NPaBO APYrMX Ha OLIMOKW;

pasBuBaTb CMOCOOHOCTbL MOHUMATL MUP C MO3MLUN APYTOro YesoBekKa.
INPEAMETHBIE PE3YJIBTATHI

MpeaMeTHble pe3ynbTaTbl OCBOEHWUS COAepPXXaHUsi yyebHOro npegmeTa
«bvonornsa» Ha yrnybnéHHOM YpPOBHE OpPWEHTMPOBaHbI Ha obecrneyeHue
NPouILHOrO  00yYeHUs  oby4arolmxcsa  6uonormn. OHM  BK/IKOYAOT:
cneundmryeckne ans 6MoNornmn HayvHble 3HaHWS, YMEHMS U CNOCobbI AeNCTBUI
MO OCBOEHWID, WHTepnpeTauMmM W nNpeobpasoBaHUIO  3HaHWIA, BUAbI



[eATeNbHOCTU MO MOMYYEHUIO HOBbIX 3HAHUA U UX MPUMEHEHWNIO B Pa3/INUHbIX
YyYebHbIX, a TakKXe B pealbHbIX >KMU3HEHHbIX CuUTyauuax. [lpegMeTHble
pe3ysnbTaThbl NPeACTaB/IEHbI M0 FO4aM U3Yy4YeHUs.

MpeaMeTHble pe3yfbTaTbl OCBOEHWUA y4ebHOro npegmerta «buonorus» B
10 knacce [OMKHbBI OTPaXKaTh:

ChOpMMPOBAHHOCTb 3HAHWI O MeCcTe W pPoAn BGUONOTUA B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBaHUN eCTECTBEHHO-HAYYHON KapTUHBbI MUPa, B
MO3HAHNW  33aKOHOB MPUPOAbI M pelleHun npobnem  paumoHaIbHOro
NPMPOAONOL30BaHNA, O BK/afe POCCUACKMX W 3apyBeXXHbIX YYEHbIX B
pasBuTne 6UoNornuK;

BfafieHNe CUCTEMOM OMONOrMYECKMX 3HAHWA, KOTOpas BKJ/IHOYaeT:
OCHOBOro/lararoLwpye 6MoONorMyYeckne TePpMUHbI U MOHATUA (OKU3Hb, KIETKa,
opraHusmM, metabonmsm, romMeocTtas, Camoperynaums, CamoBOCMPOU3BeLEHUE,
HacnefCTBEHHOCTb, M3MEHUMBOCTb, POCT U PasBUTKE), BUONOTNYECKME TEOpUM
(kneTouHas Teopus T. LUBaHHa, M. LUneigeHa, P. BupxoBa, XpoMOCOMHaS
Teopus HacnefcTeBeHHocTM T. MopraHa), yyeHus (H. . BaBunosa — 0 LieHTpax
MHOroobpasuss 1 NPOUCXOXAEHUS  KYNbTYPHbIX — PacTEHWin),  3aKOHbI
(eanHO0O6Pa3nA NOTOMKOB MEPBOrO MOKOJIEHUS, pPacCLLeneHns, YACTOTbI ramer,
He3aBMCMMOro HacnegosaHus [. MeHAens, romMosiorMyeckKux psgoB B
HacneLCTBEHHON N3MEHYMBOCTU H. . Basunosa), NPUHLANbI
(KOMMemMeHTapHOCTK);

B/lafieHe OCHOBHbIMM METOAAaMM Hay4yHOro MO3HaHWsA, UCMOJIb3YEMbIX B
OVMONOrMYECKUX WCCNef0BaHMAX >KMBbIX O00BEKTOB (OnucaHue, W3MepeHue,
HabntoAeHVe, IKCNEPUMEHT);

YMeHWe Bbl4eNAaTb CyLLeCTBeHHbIe NPU3HaKK: BUPYCOB, KIETOK MPOKapuoT
N 3yKapuoT, OLHOKNETOYHbIX M MHOFOK/IETOYHbIX OpPraHn3MoB, B TOM 4uc/e
GaKTepuin, rpnboB, pacTeHWUA, XMBOTHLIX N YeNOBEKa, CTPOEHUS OpPraHoB U
CUCTEM  OpraHoOB  PacCTEHW,  >KMBOTHbIX, 4enoBeka, rnpotieccos
XXN3HeJesATeIbHOCTK, MPOTEKAlWMX B OpraHM3Max pacTeHWiA, YXMBOTHbLIX W
4yenoeeka, OWMONOrMYECKMX MpPOLLECCOB: O0OMeHa BellecTB (MeTabosnsm),
NpeBpaLLEHNSA 3HEPTMMK, BPOXEHUS, aBTOTPOMHOro M reTepoTpodHOro TUMOB
MUTaHWs, (POTOCUHTE3a W XEMOCMHTE3a, MWTO3a, Meii03a, raMeToreHesa,
amMbpuroreHesa, MOCTAMOPUOHANIbHOTO pasBnTKA, PasMHOXeHuNs,
NHANBUAYa/IbHOTO PasBUTMS opraHnama (OHTOreHesa), B3aMMOAENCTBMS TEHOB,
reteposuca, MCKyCCTBEHHOro 0T6opa;

YMeHMe yCcTaHaB/MBATb B3aMMOCBA3M MeXay OpraHoumgamu Knetku u ux
(hYHKUMAMMK, CTPOEHMEM K/NETOK PasHbIX TKaHen U UX (YHKUUAMU, MEXIY
opraHamMu M CUCTEMamy OpPraHoB Y PaCcTEHW, XXMBOTHBIX M Ye/loBeKa U UX



YHKUMSAMKM, MeXay CUCTEMaMU OpPraHoB U MX (OYHKUMSIMK, MeXay aTanammu
obMeHa BeLIeCTB, 3Tanamy KAETOYHOrO UMKIA W >KMU3HEHHbIX LMKIOB
OpraHM3MoB, 3Tarnamn 3MOPUOHANBHOIO Pas3BUTUSA, FEHOTUMOM K (PEHOTUMOM,
(heHOTMMOM W (haKTOpamu cpefbl 06UTaHNS;

YMEeHWe BbIABNATb OT/IMUNTENbHbIE NPU3HAKM XWNBbIX CUCTEM, B TOM YmMCe
PacTeHWA, XXMBOTHbIX 1 YesI0BEKa,;

YMEHME MCMONb30BaTb COOTBETCTBYHOLUME apryMeHTbl, GMOMOrMYECKYHO
TEPMUHONOINIO M CUMBOMIMKY [NS  [OKa3aTeNbCTBa POACTBA OPraHn3MoB
PasHbIX CUCTEMATMUECKUX FPynM;

yMeHVe pewaTb 6uonornyeckne  3adadn, BbISBASATb  MPUUYUHHO-
CNeACTBEHHbIE CBA3W MeXAY MccnefyeMbiMn G0M0rMYeCKUMA npoleccamu u
SBNEHNAMMW, fAenaTb BbIBOAbl W MNPOrHO3bl Ha OCHOBAaHMW MOJYHYEHHbIX
Pe3yNbTaToB;

YMeHVe BbIMNOMHATL NabopaTopHble U NpakTuyeckne paboTbl, CO6M0AaTb
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMEHMe BblABUraTb rUMOTe3bl, MNPOBEPATb WX 3KCMEPUMEHTA/IbHBLIMU
cpeacTeamu, (QOpMynMpys Lenb UCCNefoBaHWUs, aHaM3MpoBaTb MOMYyYeHHble
pe3ynbTaTbl U AeNnaTb BbIBO/bI;

YMeHMe y4acTBoBaTb B y4eOHO-MCCNefoBaTeIbCKOM paboTe No 6uonorum,
3KONIOrMnM 1 MeauUMHe, NPOBOAMMONM Ha 6a3e LKO/bHbIX Hay4YHbIX OOLLECTB, U
Ny6ANYHO  NPeACTaBNATb  MOMYyYEHHble  pe3ynbTaTbl  Ha  YYEHMYECKUX
KOH(epeHLmsX;

YMEHME OLIEHMBaTb 3TUYECKME acneKTbl COBPEMEHHBIX WCCNeA0BaHWIA B
obnactm  6uonorm U MeauuUMHbl  (KNOHWPOBaHWE,  UCKYCCTBEHHOE
OMN0A0TBOPEHME, HarpaB/ieHHOe N3MEHEHWE TeHOMa M COo3JaHne TPaHCreHHbIX
OpraHun3moB);

YMEHME OCYLLECTBNATb 0CO3HAHHbIN BblIGOp ByayLleil NPotheccnoHabHOM
nesTenbHoCTM B obnact  6uonorun,  MeauuUuHbl,  BUOTEXHONOTUMK,
BeTEPUHAPWUN, CENbCKOI0 XO3AWCTBA, MULLEBON MPOMbILLNIEHHOCTH, YINYy6nsATh
Mo3HaBaTe/lbHblA ~ WMHTEPEeC, HanpaBfeHHbIA Ha  OCO3HAHHbLIA  BbIGOP
COOTBETCTBYIOLLEN NpodeccMm 1 NPOAC/HKEHME BMONOTMYECKOro 06pa3oBaHms
B OpraHu3aumsax cpefHero npoMeccMoHaIbHOro U BbICLLEr0 06pa3oBaHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHWUA Yy4ebHOro npegmeta «buonorus» B
11 knacce [ONKHbI OTPaXKaTh:

ChOPMMPOBAHHOCTL 3HAHU O MecTe W pPonuM OUONOrMM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMMPOBaHUN COBPEMEHHOW eCTeCTBeHHO-Hay4HOW
KapTvHblI MUpa, B MO3HAHMW 3aKOHOB MPUPOAbI U PELUEHUN 3KOMOMMUYECKMX
Npo6neM 4enoBevyecTBa, a TakKXKe B PELUEHMX BOMPOCOB pauMOHaNbHOrOo



MPUPOAOMNO/b30BaHNA, WU B (DOPMUPOBAHUN LEEHHOCTHOINO OTHOLUEHUA K
npupoae, 06LLeCTBY, Ye0BEKY, O BK/Iafe POCCUNCKUX U 3apYOEXKHbIX YUYEHbIX-
61010roB B pa3BuTHE BKONOrNN;

yMeHWe BnafeTb CUCTEMOW OMOMOTMYECKUX 3HAHWIA, KOTOpas BK/IOYaeT
ornpegeneHs 1 MOHWMaHWE CYLLHOCTX OCHOBOMOMAratoLwmx OMONOrNYeCKmX
TEPMUHOB M MNOHATMIA (BUA, 3KOCUCTEMa, Grocdepa), BMONOrNYecKne Teopun
(aBosnoumoHHas Teopus Y. [apBMHA, CUHTETMYECKad Teopus 3BOJOLMK),
yuyeHnsa (A. H. CesepuoBa — 0 NyTAX W HanpasneHusax asonwouunn, B.W.
BepHaackoro — o 6uocdepe), 3aKoHbl (FreHETUYECKOro paBHoBecus K. Xapau
n B. BaitHbepra, 3apoabiieBoro cxoacrtea K. M. bapa), npasuna (MUMHUMyMa
KO. JInbuxa, aKoMornMyecKom nupammuapl aHepruun), runotesbl (rmnoTesa «mmpa
PHK» ¥. T'nn6epTa);

yMeHVe  BfafeTb  OCHOBHbIMW  METOAMW  HAy4YHOro  MO3HaHus,
NCMO/b3yeMbIMU B OMOMOTMYECKNX UCCMEA0BAHUAX XKMBbIX OOBEKTOB MU
aKocuctem (ormcaHue, u3MepeHve, HabNtOLeHWe, 3KCMEPUMEHT), criocobamu
BbISIB/IEHWA M OLEHKN aHTPOMOreHHbIX M3MEHEHWIA B NPUPOAE;

YMeHVe BblAeNATb CYLEeCTBEHHble MPU3HaKW: BWLOB, OMOreoLeHO30B,
aKocucTem M Guocdepbl, CTabUNN3NPYIOLLEro, ABVKYLLErO M pa3pbiBatoLLEro
eCTeCTBEHHOI0 oT60pa, afnonaTpUYeckoro " CMMMNATPUYECKOro
BMA0006Pa30BaHNA, BMAHUA  ABMXKYLUMX CUM 3BOMOUMW  HA TEeHO(OHA,
nonynauum, NpMcnocob1eHHOCTM OpraHM3MOoB K Cpefe 06uTaHus, YepesoBaHuns
HanpaB/feHWA  3BOMIOLMKM, KPYroBopoTa BeLeCTB M MOTOKa 3Heprum B
aKocucTemax;

YMeHVe YCTaHaBAMBaTb B3aMMOCBA3M MeXAy MpoLeccaMmn 3BOMOLNN,
ABWXXYLLUMW CUNaMM aHTPOMOreHe3a, KOMMOHEHTaMM Pas/inyHbIX 3KOCUCTEM U
MPUCMOCO6IEHUAMMN K HAM OPraHn3MOB;

YMeHVEe  BbIIBNATb  OT/INYUTENbHbIE  MPU3HAKM  XKMBBIX  CUCTEM,
NPUCNOCO6/IEHHOCTL BUAOB K Cpefe 06uTaHus, abuoTUUYeCKNX U BUOTUYECKNX
KOMMOHEHTOB  3KOCWUCTEM, B3aMMOCBSA3e/d OpraHuM3MOB B  COOOLLECTBax,
aHTPOMOreHHbIX U3MEHEHWIA B 3KOCUCTEMAX CBOEI MECTHOCTH;

YMeHVe WCNoMb30BaTb COOTBETCTBYIOLME apryMeHTbl, GUOMOrNYecKyto
TEPMUHONOTNIO U CUMBO/IMKY AN1A [OKasaTe/fbCTBa POACTBA OPraH1M3MoB
pasHbIX CUCTEMATUYECKUX TPynmn, B3aMMOCBA3N OpPraHW3MoB U  Cpefpl
0bMTaHUA, efMHCTBA YEe/IOBEYECKMX pac, HeobXOAMMOCTU  COXpaHeHUS
MHOroo6pasus BUL0B M 3KOCUCTEM KaK YCNOBUSA COCYLLECTBOBAHWNA NMPUPOAbI 1
4e/I0BEYeCTBa,;

yMeHVe pewaTtb 6uonornyeckme  3afadn, BbISBASATb  MPUUYUHHO-
CNeACTBEHHbIE CBA3N MEXAy MccnefyeMbiMn GUOMOrMYECKUMM npoLeccamu v



ABNEHNAMMW, [eNnaTb BbIBOAbl W MPOrHO3bl Ha OCHOBaHWM MOJMYYEHHbIX
pe3y/bTaToB;

YMeHWe BbIMOMHATb 1ab0paTOpHbIE U MpaKTUyeckne paboTbl, cobnoaatb
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYyA0BaAHNEM;

YMeHVe BblABUraTb TuMoTesbl, MPOBEPATb WX 3IKCMEPUMEHTASIbHBIMM
cpeacTeamu, (QOpMynmpys Lenb UCCef0oBaHWUSA, aHaIM3MpoBaTb MOyYeHHble
pe3ynbTaThbl U AefiaTb BblBOAbI;

YMEHMe y4yacTBOBaTb B y4eOHO-MCCNef0BaTeNbCKOM paboTe no 6uonorum,
3KONOIrMn 1 MeauLmMHe, NPOBOAMMON Ha 6a3e LUKO/IbHbIX HayYHbIX OOLLECTB, 1
Ny6ANYHO  NPeACTaBNATb  MOMYYeHHble  pe3y/bTaTbl  Ha  YYEHUYEeCcKuX
KOH(pepeHLmsX;

YMeHVe OLEeHUBATb TUMOTE3bl M TeOpuM O MPOUCXOXKAEHUU KU3HW,
YesioBEKA W YeNoBEYeCKMX pac, O MnpuyMHax, MNOCNeACTBUAX U cnocobax
NpefoTBpaLLEeHNs rNobasbHbIX M3MEHEHNIA B B1OCHepe;

YMEHWe OCYLLECTBNATb 0CO3HAHHbIV BbIOOP OyaAyLLen NPOMeCCUOHaIbHOM
[eAaTeNnbHOCTM B 06M1acT  6uMonorMK,  3KOIornuW,  MPUPOLONOosb30BaHUS,
MeANLMHBI, BUOTEXHONOIM, NMCUXOIOMNK, BETEPUHAPUM, CENIbCKOI0 X03ACTBA,
MULLEBOA  MPOMbILNIEHHOCTN,  YrNybnAaTb  MO3HaBaTe/IbHbIA  UHTEpPEC,
HanpaB/ieHHbI Ha O0CO3HaHHbLIA BbIGOP COOTBETCTBYIOLLEN Mpodeccun U
NPOAO/MKEHME BMONOrnMYeckoro 06pasoBaHMs B OpraHM3aumax CpeaHero
npodecCroHanbHOro 1 BbICLLEro 06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBO 4acoB 3JIeKTp0HHbIe
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 bronoruns Kak Hayka
2 YKuBble CUCTEMBI N UX U3YyYeHUe
3 Buonorua KneTku 0.5
4 XuMunyeckas opraHm3aumsa KneTku 10
5 CTpoeHue 1 yHKLMN KNETKM 8
6 OOMeH BeLLeCTB 1 NpeBpaLleHme 3Heprum B 9 1
K/eTke
7 HaCﬂe,EI,CTBeHIjaFI NHopmaLms 1 9 05
peanun3auuns eé B KreTke
8 YKU3HEHHBIN LMK KNETKK 6 1
9 CTpoeHue 1 yHKLMM OpraHM3MoB 17 1.5
10 Pa3mMHOXeHWe 1 pa3BnTne opraHn3MoB 8 1.5
11 "eHeTMKa — HayKa O Hac/lefCTBEHHOCTU U ) 05
N3MEHYMBOCTM OPraHnN3MoB
12 3aKOHOMEPHOCTWN HacneACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTN N3MEHYMBOCTH 1
14 "eHeTnKa YenoBeka 0.5
15 Cenekuus opraH1M3moB 1




16 BrnoTexHonorma n cuHTeTUYecKas omonoruns 4
17 Pe3epBHOe Bpems 1
OBLLEE KOTMYECTBO YACOB MO NMPOIrPAMME 102 13




11 KITACC

KoaundecTBOo yacoB 3JIeKTp0HHbIe
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NIporpaMmMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 3apoXeHue 1 pasBUTHE 3BOMOLNOHHBIX 4
npeacTaBeHnin B 6uonorunm
MWKpo3BooLmMA 1 e€ pe3ynbTaThbl 14 2
Makpo3sBonouna 1 eé pesynbTaTtbl 6
4 MponcxoxaeHne N pa3BUTKE XN3HN Ha 15 15
3emne
5 MpouncxoxaeHne YenoBeka — aHTPOMNoreHes 10 1
JKONOrns — Hayka 0 B3aMMOOTHOLLEHUNSAX
6 OpraHM3moB 1 HaflopraHM3MeHHbIX CUCTEM 3 0.5
C OKpY>KatoLLen cpefon
OpraHu3mbl 1 cpefa 06uTaHNA 9 1.5
3Konorus BUA0B 1 NONynsynia 9 0.5
JKonorus coobLLeCTB. SKOMOrMYeCcKme
9 H 12 05
cUcTeMbl
10 Buocdepa — rnobanbHas sKkocucTema
11 Uenosek 1 oKpyxarowasa cpega
12 Pe3epBHOe Bpems
OBUIEE KOJTMYECTBO YACOB IO NMPOIrPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

bBronoruns Kak KomniekcHaa Hayka 1 Kak
4aCTb COBPEMEHHOIO 06LLI,eCTBa

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

>KuBble CUCTEMBI U UX CBONCTBA
YpoBHeBasA opraHM3auns XXnBbIX CUCTEM

cTopus OTKPBITUS N U3YUEHNS KNETKMN.
KneTouHas Teopums

MeTo/bl MONEKYNIAPHON 1 KNIETOUHOW
ouonorun. MpakTrnyeckas paboTta
«M3yyeHre MeTOA0B KIETOUHOA
ouonorun (xpomarorpagus,
anekTpodopes, auhhepeHLmanbHoe
LieHTpudyrmposaHue, MNLIP)»

0.5

XUMMNYECKNIA COCTaB KNETKN

MwuHepanbHble BELECTBA KNETKN, NX
oronormyeckas ponb

OpraHunyeckue BeLLeCcTBa KNeTkn —
6enku. JlabopaTtopHas paboTa
«O6Hapy»XeHue 6eN1KOB C NOMOLLH
KayeCTBEHHbIX peakLmii»

0.5




CBOMICTBa, Knaccugpukauma n QyHKLUm

3 6enkos
10 OpraHuyeckue BeLLeCTBa KNeTKN —
yrneBoapl
1 OpraHunyeckue BeLLEeCTBa KNeTKN —
nMnNnapl
HyknenHosble Kncnotel. AHK 1 PHK.
12 NabopaTopHas paboTa «MccnefoBaHue 05
HYK/IEMHOBbIX KWC/IOT, BblAENEHHbIX U3
KNETOK pas/InyHbIX OpraHn3MoB»
CtpoeHue n yHkumun AT®. Opyrue
13
HykneosugTpudgocdarsl (HTP)
CekBeHupoBaHve JHK. MeTtoapl
14 reHOMUKMN, TPAHCKPUMNTOMUKN,
NpPOTEOMUKN
15 MeTozb! CTPYKTYpHOI 61o1ornm
16 Tunbl KNeTok. MNpokaproTnyeckas
KNeTKa
CTpoeHMne 3yKapuoTUYECKOW KIETKMN.
17 MpakTnyeckas paboTa «3yyeHne 0.5
CBOWCTB K/1ETOYHOW MemMbpaHbI»
18 MoBePXHOCTHBIV annapar KIeTKu
OfHOMeM6paHHble OpraHonAbl KNeTKu.
19 MpakTnyeckas paboTa «3yyeHne 05

OBWMWXEHNA LUTOMMa3Mbl B PaCTUTENbHbBIX
KneTKax»




20

MonyaBTOHOMHbIE OpraHonAbl KNeTKu:
MUTOXOHAPWM, NNacTuapl.

NabopaTopHas paboTa «MccnefosaHue 1
nnasMonu3a v Aensiasmonnsa B

pacTUTENbHBIX KNeTKax»

0.5

21
22

HemeM6paHHbIE OpraHoOW bl KNeTKY
CTpoeHuWe 1 yHKUMK aapa

23

CpaBHUTE/bHAs XapaKTepucTNKa KNeTok
aykapuort. JlabopaTopHas paboTa
«M3yyeHmne CTPOeHMUS KNETOK pas/inyHbIX
OpraH13moB»

0.5

24

AcCCUMUNALNA U AUCCUMUNIALNA — [Be
CTOPOHbI MeTabonmsma. Tunbl 06MeHa
BeLecTB. JTabopaTtopHas paboTa
«M3yyeHne KaTaIMTUYECKON aKTUBHOCTY
(hepMeHTOB (Ha NpuMmepe amunasbl UK
KaTanasbl)»

25

26

PepMeHTaTVBHbIN XapakTep peakuuii
K/IETOYHOro MeTabosim3ma.
NaboparopHas paboTta «3yyeHmne
(hepMeHTATMBHOIO pacLuenieHns
nepoKcmaa BOAOPOAA B PaCTUTENbHbLIX 1
XXMBOTHBIX K/IETKax»

Benkun-akTmBaTopbl 1 6eNKu-
NHITMOUTOPLI

0.5

27
28

ABTOTPO(HbIN TUN 06MeHa BELLECTB
doToCKHTES




XeMocuHTe3. JlabopaTopHas paboTa

29 «CpaBHeHMe NpoLLeccoB POTOCUHTESA U 0.5
XeMOCUHTE3a»
AHa3p0o6Hble opraHn3mMbl. Bugbl

30 bpoxxeHus. JlabopaTopHas paboTta
«CpaBHeHVe NpoL,eccoB BPOXeHUS 1
LbIXaHNsA»

31 A3p06HbIe opraHM3Mbl. JTansbl
3HepreTMyeckoro obmeHa
SHeprus MembpaHHOro rpagveHTa

32 NPoTOHOB. CUHTE3 AT®: paboTa
NPOTOHHON AT ®-CMHTa3bI

33 PeakLMn MaTpMUYHOIO CUHTe3a

34 TpaHCKpUNLMsA — MaTpUYHbIA CUHTE3
PHK

35 TpaHcnaumsa n eé atanbl

36 KogupoBaHue aMmrMHOKMUCNOT. Posb
pnbocom B GrocnHTE3e Genka

37 OpraHu3aums reHoma y NpoKapuoT u
ayKapuot

38 MoneKynapHble MexaHu3Mbl 3KCNpeccumn
reHoB Yy ayKapnoT
Bupycbl — BHeK/1eTOYHbIE (hOPMbI

39 YKN3HWU 1 06/IMraTHbIe NapasunTbl. 05

MpakTnyeckas pabota «Co3gaHue
MOZENn BUpyca»




BupycHble 3a60/1€BaHNS YeN0BEKa,

40 YXMBOTHbIX, PaCTeHWI

41 HaHoTexHonorum B 6uonoruv n
MefuLnHe

42 YKM3HEHHBIN LMK KNETKM

43 MatpunyHbIin cuHTes AHK
Xpomocombl. JTabopaTopHasi paboTa

44 «/13yyeHne XpoMOCOM Ha roTOBbIX 0.5
MUKponpenaparax»

45 JeneHve KNeTku — MUTO3
Tunbl KNEToK. KaproknHes 1
LMTOKWHe3. JTabopaTopHas paboTa

46 «HabnoaeHne MMTO3a B KeTKax 0.5
KOHUMKA KOpeLLKa flyKa (Ha rotoBbIX
MUKponpenaparax)»

47 Perynaumsa >XU3sHeHHOro UuKna KneTok

48 OpraHu3m Kak efiHoe Lenoe

49 TKaHW pacTEHUA. {1a6opaToEHaﬂ paboTa 05
«3yyeHne TKaHen pacTeHnn»
TKaHW XXUBOTHbIX U YeNOBeKa.

50 NaboparopHas paboTta «3yyeHmne 0.5
TKaHel XXMBOTHbIX»
OpraHbl. CucTembl OPraHos.

51 Nab6oparopHas paboTta «3yyeHmne 0.5
OpraHoB LLBETKOBOI0 pacTeHus»

52 Onopa Tena opraH“3mMoB




53

[JBvXeHne opraHn3mMoB

54 lMnTaHne opraHN3moB

55 MnTaHne N03BOHOYUHbIX XXUBOTHbIX.
MuweBapuTenbHas cucTema YenoBeka

56 [JblXaHne opraHn3MoB

57 [JbIXxaHne No3BOHOYHbIX XXNBOTHLIX U
yesoBeka

58 TpaHCcnopT BeLLECTB y OpraHu3moB

59 KpoBeHocHas cucteMa no3BOHOUHbIX
YXMBOTHBbIX U YenoBeKa

60 BblgeneHve y opraHvu3moB

61 3awmTa y opraHn3moB

62 VIMMyHHas cuctema yenioBeKa

63 Pa3gpaxxvMMocTb 1 perynauus y
OpraHnu3mMoB

64 "ymopasibHas perynaumsa n aHA0OKPUHHASA
CUCTEMA XXUBOTHbIX 1 YesioBeKa

65 dopmbl pasMHOXEHNS OpraHM3mMoB

66 MonoBoe pasmMHOXKeHWe

67 Melio3
"ameToreHes. O6pa3oBaHue 1 pa3BuUTUE

68 NosIoBbIX KMETOK. JlabopaTopHas paboTa 05
«3yyeHmne CTPOeHNSA NMOJOBbLIX KNETOK
Ha roToBbIX MUKpOMNpenapaTax»

69 VHanBuAayanbHoe passuTe opraHu3MoB




70

— OHTOreHes

3aKrajKa OpraHoB 1 TKaHei 13
3apO/bILLEBbIX MCTKOB

71

POCT 1 pa3BuTHE XXNUBOTHbIX.
NabopaTopHas paboTa «BblisBneHue
NPVU3HaKOB CXOACTBA 3apOAbILLEi
MO3BOHOYHbIX XXMBOTHbIX»

0.5

72

Pa3MHOXeHVe 1 pa3BUTUE PACTEHWIA.
NaboparopHas pabota «CTpoeHme
OpraHoB pPa3MHOXEHUSA BbICLUMX
pacTeHun»

0.5

73

74

75

76

77

WcTopuns cTaHOBMEHUSA U pa3BUTUS
FeHEeTUKN Kak HayKu

OCHOBHbIe NOHATMA U CUMBO/TbI
reHeTMKW. JlabopatopHas paboTta

«[1po30othunsia Kak 06bEKT reHeTUYeCKNX

nccnefoBaHnn»

3aKOHOMEpPHOCTW HacnefoBaHUA
npu3Hakos. MoHornépuaHoe
cKpeLymBaHue. MpakTuyeckas paboTa
"M3yyeHne pe3ynbTaToB
MOHOIMOPUAHOTO CKPeLnBaHNA y
Aposodunbl™

LiTonornyeckme ocHoBbI
MOHOTMOPUAHOr0 CKpeLLMBaHUA
AHannsmpytoLlee CKpeLLnBaHue.
HenonHoe gfomMyHMpOBaHe

0.5

0.5




AnrnbpraHoe cKpeLLmBaHue.
MpakTnyeckas paboTa «M3yyeHune

78 0.5
pe3ynbTaToB AUrM6PUAHOI0
CKpeLLmBaHns y Ap030Qubl»
79 LiMTonornyeckme 0CHOBbI AUTMOPUAHOTO
CKpeLynBaHus
80 CuenneHHoe HacnefoBaHWe NPU3HAKOB
81 XpoMOCcoMHas Teopus
HacneLCTBEHHOCTU
82 "eHeTnKa nona
83 ["feHOTMN Kak LIeNnocTHas cnucrtema
84 reHeTMH?CKMﬁ KOHTPO/b pasBUTUA
pacTeHWI, XXMBOTHbIX 1 YeNOBEKa
85 M13MeHYMBOCTb NpU3HaKoB. Bubl
N3MEHYMBOCTU
86 MoganhmKaLMoHHas U3MEHUYNBOCTb
BapvaunoHHbIiA pag, v BapualMoHHas
KpwuBasi. JlabopaTopHas paboTta
g7 «lccnefoBaHne 3aKOHOMEPHOCTEN 05
MOAN(NKALMOHHOM N3MEHYMBOCTH.
NocTpoeHne BapnaLMoHHOIO paja 1
BapuaLOHHON KPUBOIi»
38 "eHoTUNMYeCKas N3MEHUYNBOCTb.
Komb6rHaTnBHas M3MeHUMBOCTb
89 MyTaLoHHas N3MEHUYNBOCTb. 05

MpakTnueckas pabota «MyTauum y




90

91

Apo30hnsibl (Ha rOTOBbIX
MUKponpenaparax)»

3aKOHOMEPHOCTN MyTaLMOHHOIO0
npouecca. nUreHeTnKa u anMreHoMmnKa

['eHeTMKa venoseKa. [pakTnyeckas
paboTa «CocTaB/ieHNe 1 aHan3
POA0CNOBHOM»

0.5

92

93

94

95

MeTofibl MeANLIMHCKON reHeTUKM

3HaueHVe MeaMLIMHCKON FreHeTUKM B
NpeaoTBPaLLEHNN 1 NEYEHUM
reHeTMYeCcKMxX 3a60/1eBaHNIA YenoBeka

OCHOBHble NOHATUSA CeNeKLmun.
Nab6oparopHas paboTa «3yyeHmne
COPTOB Ky/bTYPHbIX pacTeHWA 1 MNOPOA
AOMALLHNX YKUBOTHbIX»

MeTogabl CenekuMoHHOR paboTsbl.
NaboparopHas paboTta «3yyeHmne
METOZ0B CENEKLMN PacTEHNI»

0.5

0.5

96

JoCcTKeHWs ceneKkummn pacTeHnii n
XMBOTHbIX. [pakTuyeckas paboTa
«[pUBMBKa pacTeHWiA»

97

98

CoxpaHeHue, n3yyeHve un
MCNO/b30BaHNE reHeTUYECKNX PecypcoB
BroTexHonorunsa Kak Hayka u oTpac/b
npounsBoAcTBa. MpakTnyeckas pabota
«3yyeHmne 06bEKTOB BUOTEXHOMNOT NN

0.5




OcCHOBHbIe HarnpasfeHNA CUHTETUYECKOWA

99 1
oronorun

100 XPOMOCOMHAA U reHHas UHXXeHepns

101 MeaunumnHcKme GUOTEXHONOT U
Pe3epBHbIil YpoK. IMoBTOpEHNE,

102 o 1
0606LLeHne, cucTeMaTU3aLms 3HaHWiI

OBLLEE K
L, O/MMYECTBO UACOB INO 102 135

NMPOIrPAMME




11 KITACC

Koau4yecTBO yacoB 3JIeKTp0HHbIe
[
JI:;H Tema ypoka Beero Kontpoabnubie IIpakTunyeckue fd[:;'—?EHﬂﬂ :)I;I:)l;[;zizlfenbﬂue
padoThI padoThI pecypenI
1 JBo/oUMOHHaA Teopus Y. [apeuHa 1
) [BmxyLme cubl 3B0HOLMM BULOB MO 1
Y. JapsuHy
3 Bopbba 3a cyLecTBoBaHue, 1
€CTECTBEHHbIN N MCKYCCTBEHHLIN 0TOOP
4 dopMMpoBaHMe CUHTETUYECKON TeopUi 1
3BonUNn
5 3Tanbl 3BO/OLMOHHOrO0 npoLecca: 1
MVKPO3BOJOLMSA 1 MaKPO3BONHOLUSA
5 Monynaumsa — snemMeHTapHas eguHMLA 1
aBonoUNn
3aKOH reHeTM4yecKoro pasHoeecus K.
7 Xapaw, B. BaiiH6epra. JTabopaTopHas 1 0.5
paboTta «BbISBNeHWE N3MEHUYMBOCTU Y '
0co6eil 0gHOro Bnaa»
8 AnemMeHTapHble aKTopb! 3BOMOLUM 1
9 AhheKT ocHoBaTeNsA. IPDeKT 1
OYTbINOYHOIO rop/bILLKa
10 Murpauun. M3onauumn nonynsuuia; 1

reorpaduyeckasi, Guonoruyeckas




11

12

EcTecTBeHHbIN 0T60p —
HanpasNALWMIA haKTop 3BONHOLMM

Monosoii 0T60p

13

Mpncrnoco61eHHOCTb OPraHN3MOoB Kak
pe3y/ibTaT MUKPO3BO/HOLLUN.
NabopatopHas paboTa «M3yyeHue
apoMop0308B 1 nanoaganTauuii y
PacTeHWI W XKUBOTHbLIX»

0.5

14

15

Mpumepbl NPUCNOco6eHNiA Y
OpraH13mMoB: MOP(OIOrMYecKue,
(hn3mnonormyeckune, GUOXMMMYECKUE,
nosefjeHYeckue. JlabopaTopHas paboTa
«[prcnocobneHns opraHn3mMoB U NX
OTHOCUTE/bHAA LieN1eco0bpasHOCTb»

Bua, ero Kputepum n CTpyKTypa.
NabopatopHas pabota «CpaBHeHMe
BMA0B M0 MOPHONOrMYeCKOMy
KpUTEPUIO»

0.5

0.5

16

CTpykTypa B1ja

17

18

Buaoo6pasoBaHue Kak pe3ynbTar
MUKPO3BO/HOLIUNA

CB$i3b MMKPO3BO/OLIMM 1
aNUAEMUONOT NN

19

20

Makpoasontouusa. NaneoHTonornyeckme
MEeTO/bl M3YyYeHUNS 3BOOLMN

Buoreorpaduyeckme MeTobl U3y4eHUs




3BOMIHOLMM
SM6PUONOTrMYECKNe 1 CPABHUTENBHO-

21 MOP(ONIOrYeCKme MeTOAbI U3yUYeHNs
3BonLUNU
MonekynapHo-reHeTU4ecKue,

22 OMOXMMMYECKME N MaTeMaTUYECKNE
MEeTO/bl M3YyYeHUS 3BOSOLMN

23 O6Lme 3aKOHOMEPHOCTHW 3BONOLMN

24 AfanTnBHas paguaums.
HepaBHOMepHOCTbL TEMMNOB 3BO/HOLMM

o5 HayuHble runoTtesbl MPONCXOXAEeHNS
YXU3HU Ha 3emne

26 [loHay4Hble NpefcTaBNeEHNS O
3aPOXKAEHUN XKN3HN

97 OCHOBHbIe 3Tarnbl HEOPraHN4YeCcKow
aBonoUNn

28 "MnoTesbl 3apPOXKAEHNA XKU3HN
VcTopusa 3emnn 1 MeToApl eé n3yyeHus.

29 NabopaTopHas paboTa «3yyeHne 1 0.5
ornucaHne NCKOMaeMbIX OCTaTKOB
[PEBHNX OpraHM3MOoB»

30 HauasibHble aTanbl opraHn4ecKom
aBonUNn

31 JBO/IOUMA 3yKapnoT

39 OCHOBHbIe 3Tanbl 380NN 0.5

pacTuTeNbHOro Mupa. MpakTuyeckas




paboTta «M3yyeHne 0Co6eHHOCTEN
CTPOEHMSA PaCTEHMNI pa3HbIX OTAEN0B»

OCHOBHbIe 3Tanbl 3BOOLMM XXNBOTHOTO

33
mupa
3BO/IOLMSA XKMBOTHbLIX. MpaKTNyeckas

34 paboTa «M3yyeHne 0co6eHHOCTEl 0.5
CTPOEHMUSA NO3BOHOUHbIX XNBOTHbLIX»

35 Pa3BuTMeE XM3HW Ha 3em/ie No 3pam U
nepuogam

36 MaccoBble BbIMUpaHUa —
3KOJIOTMYECKME KPU3UCHI MPOLLIOro

37 CoBpeMeHHbI 3KONOrMYECKNIA KpU3snc,
ero 0Co06eHHOCTU

38 CoBpeMeHHasa c1cTema opraHM4eckKoro
npoLuaoro

39 OCHOBHbIe cCTeMaTUUeCKue rpynnbl
opraH13mMoB

40 AHTPONONOrNA — Hayka 0 Ye/loBeke

a1 Pa3BuTMe NpeacTaBneHNi 0
NPOUCXOXAEHNN YenoBeKa
MecTo yenoseka B cucTeme
opraHuyeckoro mupa. JlabopartopHas

42 paboTa «/13y4eHne 0cob6eHHOCTEN 0.5
CTPOEHUA CKefeTa YenoBeka, CBA3aHHbIX
C NPAMOXOXAEHNEM»

43 [BVXKyLLne cubl aHTponoreHesa




COOTHOLLEHWE BUOMOTNYECKUX U

44 coumanbHbIX PakTopoB B
aHTpornoreHese
45 OCHOBHbIe CTaln aHTpornoreHesa
46 [ManeoreHeTrKa 1 NaneoreHOMMKa
47 JBONOLUMSA COBPEMEHHOIO Ye/l0BeKa
Uenoseyeckue pacsbl. [pakTnyeckas
48 paboTa «/13yyeHne 3KOOrM4ecKmx 0.5
aflantaupii Yenoseka»
49 MexaucumnanHapHble MeToAb!
aHTponosiormm
50 3apoXaeHne 1 pasBuTHE 3KONOTUN
MeToabl 3Konorunu. JlaboparopHas
51 paboTa «/13yueHne MeToA0B 0.5
9KONOTrMYECKMX NCCNef0BaHNIA»
59 3HaueHme 3KONOrMYECKNX 3HaHWI ANs
yesoBeKa
53 3Konornyeckue hakTopsl
AbroTnyeckme haktopbl. CBET Kak
54 3KO0/IOrMYecKmin haktop. JlabopatopHas 0.5
paboTa «BblIsiBneHne npmncnocobneHni
OpraH13MoB K B/IMSHUIO CBETa»
AbrnoTnyeckme aktopbl. Temneparypa
55 KaK 3KO/IOrM4yeckuii ghakrop. 05

NabopatopHas paboTta «BbisBNeHMe
NPUCNOCO61EHNIA OPraHU3MOB K




B/IMSIHUIO TEMMEpaTypbI»

AbrnoTnyeckme axkTopbl. BnaxHoCTb
KaK 3KOMI0MMYeCKmnin (hakTop.

56 JTabopaTopHas paboTa «AHaTOMUYECKUE 1 0.5
0COBGEHHOCTU pacTeHui 13 pasHbIX MeCcT
o6UTaHNA»

57 Cpefibl 06MTaHMA OpraHM3MoB 1

58 Buonorunyeckue putmel 1

59 YKn3HeHHble (hopMbl OpraHM3mMoB 1

60 BroTnyeckme aktopsl 1
3HaueHne BMOTNYECKUX

61 B3aUMOAENCTBMIA AN CYLLeCTBOBaHNA 1
OpraH13MoB B cpefe 06uTaHus

62 JKOo/ornyeckme xapakTepucTuku 1
nonynauuu
OCHOBHbIE NoKasarenv Nonynauuu:

63 YUCNEHHOCTb, NIOTHOCTL, BO3pacTHas u 1
rMosioBas CTPyKTypa
OCHOBHbIE noKasarenv Nonynauuu:

64 POXAaeMoCTb, NPUPOCT, TeMN POCTa, 1
CMEpPTHOCTb, MUTpaLmm

65 JK0/10rnyeckas CTpyKTypa nonynsaymm

66 OnHamunka nonynauum n eé perynaums

67 KpuBble pocTa YACNEeHHOCTH 1
nonynaumn. Kpreble BbDKMBaHNA

68 JKO0/I0rnyeckas Huwa snaa. 1 0.5




NaboparopHas paboTta
«[pucnocobneHns ceMsH pacTeHunii K
pacceneHuo»

69 Bua Kak cuctema nonynsauumii

70 3aK0H0M(3pHocw| noBefeHns n
MUTPaLU XXUBOTHbIX

71 Co06LLeCcTBO OPraHnM3MoB — GMOLIEHO3

72 JKocucTema Kak OTKpbITas cuctemMa

73 KpyrosopoT BeLLeCTB 1 NOTOK 3Heprumn
B 3KOCUCTEME

74 OCHOBHbIE MoKa3aTen 3KOCUCTEMbI

75 3JKonornyeckue nupammngbl

76 13meHeHNs co0b6LLECTB — CYKLIECCUN
MpUpoaHbIe 3KOCUCTEMbBI. DKOCUCTEMBI

7 03€ep N peK. IKOCUCTEMbI MOPE 1
OKeaHoB

78 MpupoaHble SKOCI/IC'I;EMbI. JKOoCUCTeMb!
TYHZP, Necos, CTenen, NycTbiHb

79 AHTPONOreHHbIE 3KOCUCTEMbI
Yp6oakocucTemsbl. MNMpakTnyeckas

80 paboTa «/13yuyeHne n onucaHme 0.5
YP603KOCUCTEMbBI»
3aKoHOMepHOCTM (hopMMpPOBaHMS

81 OCHOBHbIX B3aMMOAENCTBUIA
OpraH13MoB B 3KOCUCTEMAX

82 MexaHn3Mbl BO3AENCTBMS 3arpsisHEHNIA




Pa3HbIX TUMOB Ha Cy6OpraHN3MEHHOM,
OpraHnM3mMeHHOM, NOMYNSLMOHHOM U
3KOCUCTEMHOM YPOBHSIX

Buocgepa — obuiennaHeTapHas

83 060104Ka 3emin

84 YueHue B. N. BepHagckoro o 6uochepe

85 3aKOHOMEPHOCTH CYLLLeCTBOBaHMSA
6rocgepbl

86 KpyrosopoTbl BELLECTB U
OGMOreoXMMmNYecKre LUKNbI

87 3oHanbHOCTL buocdepbl. OCHOBHbIE
OGMOMbI CyLLIN

88 YcToinumBocTb buochepsb!

89 JKO/I0rNYecKmne Kpusmebl N nx NpUUmnHbI

90 Bo3gelicTBre YenoBeka Ha 6rocthepy

o1 AHTpOI‘IOFeHHUOe BOSp,eIZCTBVVIe Ha
PacTUTENbHBIN U XXUBOTHBIA MUP

92 OxpaHa npupoasb!

03 OCHOBHble NMPUHLMIMbI YCTOMYNBOIO
pa3BUTMSA YenoBeYecTBa U NPUpPoabI
PaLmoHabHOe NMpPYPOAOMNOosb30BaHNeE U

9 COXpaHeHune 61oNornyYecKoro
pasHoobpasus 3emiu

95 0696Lu,eH|/|e no Teme «MWKPO3BONHOLUSA
1 eé pesy/bTaTbl»

96 O606LLeHMEe No TeMe «MakKpo3BontoLMA




N eé pe3ynbTaTbl»
O606LeHMe No TeMe «TponCxXoXaeHme

97 1
W pasBUTME XXM3HW Ha 3emne»

08 O606LLeHNe No Teme «MponCXOXAEHNE 1
yesioBeKa — aHTPOMOreHe3»
O606L1eHMEe N0 TeMe «DKONOrnsa —

99 HayKa 0 B3aUMOOTHOLLEHNAX 1
OpraHu13moB»

100 O606LeHre No Teme «OpraHn3mMbl 1 1
cpeaa obuTaHusA»

101 0606u4eH|/|eur|o Teme «39K0/10r1s BUL0B 1
1 NONYNALMNIA»

102 O606ueHre no Teme «brocdepa — 1
rnobanbHas aKocucTema»

OBLLEE KOJTMYECTBO YACOB MO 102 75

NMPOIrPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






