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MHOACHUTEJIBHASA 3AIIMCKA

Mporpamma no yye6HoMy npeamety “Buonorus” (ganee - 6uonorunsa) Ha
YPOBHe cpefHero obuiero obpasoBaHusi pa3paboTaHa Ha ocHoBe PefepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpasoBaHuN B Poccuiickoin denepaummy,
®roC COO, KoHuenuuu npenogaBaHWs y4ebHOro npeameta «buonorus» u
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil Mporpammbl BOCMUTaHWS.

YuebHblin npeamMeT «buonorusa» yrny6néHHoro ypoBHs usydeHuma (10-11
Kfaccbl) SBNSAETCH OAHWM M3 KOMMOHEHTOB NPeAMETHON 06/1acT «ECTeCTBEHHO-
HayyHble npeameTbl». CornacHo nonoxeHnam @eroc COO npodubHble
y4yebHble NpeAMeTbl, U3yvyaeMble Ha Yrny6n8HHOM YPOBHe, ABMSKOTCA CNOCOO0M
anddepeHumaymm  0byvyeHMss Ha YpPOBHe CpedHero obuiero obpasoBaHMs U
Npu3BaHbl 06ecneynTb NPEeeMCTBEHHOCTb MeXAYy OCHOBHbIM O0OLMM, CpefHUM
06LWMM, cpeaHUM MpPodeccroHaIbHbIM M BbICLUMM 06pa3oBaHMeM. B TO e Bpems
KaKObIA M3 3TUX YYebHbIX NpeaMeToB [A0/DKeH ObiTb OpPUEHTMpPOBaH Ha
MPUOPUTETHOE peLLeHne 0bpa3oBaTe/lbHbIX, BOCMUTATE/IbHLIX W Pa3BUBAROLLIMX
3afja4, CBA3aHHbLIX C MpoopreHTaUMen 0ByYatoWMXCa U CTUMYIMPOBAHUEM
NHTepeca K KOHKPETHOW 06/1aCTh Hay4yHOro 3HaHWs, CBA3AHHOro C 6MONoruen,
MeNLMHON, 3KONOT e, NCUXONOTNed, CNOPTOM WU BOEHHbLIM [€/10M.

Mporpamma no ydebHomy npeamety “bBuonorvsa™ gaét npeacraBfeHne o
Luenn n 3agadax M3ydeHus ydebHoro npeameta «buonorms» Ha yrny6néHHOM
YPOBHe, onpefenset 06sa3are/ibHOe (MHBapYaHTHOE) NpeAMETHOE CoAepyKaHue, ero
CTPYKTYpMpOBaHMe MO pasfjenaMm v Temam, pacrpefesieHne Mo  Knaccam,
PEKOMEHYeT MOC/ef0BaTe/IbHOCTb M3Y4YeHMsi Yy4eOHOro martepuasa C Y4YETOoMm
MeXNpeAMETHbIX W BHYTPUNPEAMETHbIX CBSA3ei, JIOTUMKU Yy4yebGHOro npotiecca,
BO3pacTHbIX 0CO6eHHOCTel obydvarowmxcd. B nporpamme no 6uonormu
peann3oBaH MNPUHUMUN MNPEEMCTBEHHOCTU C M3y4YeHWeM OMONOrMU Ha YPOBHE
OCHOBHOIo  06Llero o6bpa3oBaHusA, OGnarogaps 4Yemy MpPOCMaTpPUBaeTCA
HanpaB/eHHOCTb Ha  Mocnefytowiee  pasBUTME  OMONOTMYECKMX  3HAHWUA,
OPUEHTMPOBAHHbLIX Ha (OpMUPOBaHME eCTECTBEHHO-HAay4YHOro MUPOBO33PEHNS,
3KO/IOTMYECKOro MbILLNEHNS, NPeAcTaBNeHnid O 3[0p0BOM 06pase >KU3HKU, Ha
BOCNUTaHME O6EpPEXXHOro OTHOLLEHWA K OKpYXKatolein npupogHoin cpepe. B
nporpaMmMe Mo OMOMOTMU TakXKe MoKasaHbl BO3MOXHOCTM Y4ebHOro npegmeta
«bronorns» B peanusauum  TpedoBaHmin PrOC COO K nnaHMpyembiM
NMYHOCTHbIM, MeTanpeaMeTHbIM W MpPeAMETHbIM pe3y/ibTataMm 06yyeHUs U B
(hOpMMPOBaHMM  OCHOBHbIX BWAOB Y4eOHO-MO3HaBaTe/IbHON  [AeATeNlbHOCTU
0byyaloLmMxca Mo OCBOEHWMIO COAepXKaHWs 6MOMorMyeckoro 06pasoBaHMA Ha
YPOBHE CpeAHero o6LLero 06pasoBaHus.

YuebHblin npeameT «bronorus» Ha ypoBHe CpedHero obuiero o6pasoBaHuUs
3aBepluiaeT 6uonornyeckoe o06pasoBaHMe B LIKONe WM OPWEHTMPOBAH Ha



pacLIMpeHne N yrayoneHne 3HaHUM 06yyaroWMXCa O XXMBOW NPUPOE, OCHOBAX
MONEKYNAPHOM N KNETOYHOW Ouonorumn, amepuonorum n 6monorun pasBuTus,
reHeTVKW, CeNleKunmn, GMOTEXHOOMNI, 3BOIFOLMOHHOTO YHEHNSA 1 3KONIOTUN.

N3yyeHne yyebHoro npeameTa «buonormsi» Ha yrny6reHHOM YpPOBHe
OPMEHTMPOBAHO Ha MOArOTOBKY O00y4YaloWMXCA K MOCNefYoLWeMy MOoyYeHNIO
buonornyeckoro  obpasoBaHMsi B BYy3aX W OpraHu3aumax  CpefHero
npoeccnoHanbHOro obpasosaHusi. OCHOBY ero Cofep>kaHns COCTaB/seT cucTema
OMONOrMYECKMX  3HAHWIA,  MOMYYEHHbIX MNPU  U3yYeHUn  0ByYatoLLUMUCH
COOTBETCTBYIOLLMX CUCTEMATUYECKUX Pa3fesioB GMOMOrMM Ha YpOBHEe OCHOBHOIO
obllero obpasoBaHusa, B 10-11 kniaccax 3TV 3HaHWA MONyYaroT pasBuTMe. Tak,
pacluvpeHbl 1 yrnybneHbl GMOMOTMYECKUe 3HaHWUS O PacTeHUAX, >XMBOTHbIX,
rpnbax, 6akTepusix, OpraHuM3Me YesioBeka, OOLMX 3aKOHOMEPHOCTAX >KU3HMU,
[0MOJTHUTENbHO BKKOYEHbI BUONOrMYecKne CBeLeHNSA NMPUKIAAHOTO 1 MONCKOBOIO
XapaKTepa, KOTOpble MOXHO WUCMO0/Ib30BaTb KaK OPUEHTMPbI 415 MOC/efyHoLEero
Bblbopa npodeccun. Bo3moXHa Takke WHTerpauyusi GMonorMyecKnx 3HaHUn C
COOTBETCTBYIOLWMMN 3HAHUAMMU, MONYUYEHHbIMW 00y4YatoWMMMNCA MPU N3YUYeHUN
(hU3MKK, XUMUK, reorpaun N maTeMaTUKN.

CTpyKTypa nporpaMmMbl Mo Yy4debHOMy npeameTy “Buonorna” oTpaxaet
CUCTEMHO-YPOBHEBbLIA W 3BOMOLMOHHBIA  MOAXOAbl K M3yYeHUIO 6uonoruu.
CornacHo um, n3y4aroTcs CBOMNCTBA N 3aKOHOMEPHOCTM, XapaKTepHble A8 XKMUBbIX
CUCTEM Pa3HOro YPOBHSA OpraHun3sauum, 3BONIOLUN OPraHNYeckoro Myupa Ha 3emMie,
COXpaHeHMs OMONOrMYecKoro pasHoobpasnsa nnaHetol. Tak, B 10 Knacce
M3y4atoTCs OCHOBbI MOMEKYNIAPHOA W KNIETOYHOW 6MonornmM, sMoépuonorum u
OMonornm pasBuUTUSA, FeHETUKN U Cenekuum, BUOTEXHONOMMN U CUHTETUYECKOM
oronornn, akTyam3vpyroTca 3HaHUS 0byuvaromMxca no 60TaHMKe, 300/10TUK,
aHatomuu, usnonorum denoseka. B 11 knacce M3y4yarOTCA 3BOOLMOHHOE
yUYeHue, OCHOBbI 3KO/IOTUN 1 YUYeHue 0 buocdepe.

YuebHblin  npegMeT  «buonorms»  npu3BaH  06ecnevynMTb  OCBOEHME
06yyvatoLLMMMCS BUONOTMYECKUX TEOPUIA N 3aKOHOB, WAeK, NPUHLMNOB 1 MpaBu,
NeXalmx B OCHOBe COBPEMEHHOI eCTeCTBEHHO-HaYy4YHO KapTUHbI M1Pa, 3HaHWI 0
CTPOEHMMN, MHOroobpasMm U OCOBEHHOCTSAX KIETKW, OpraHvama, Monynauuu,
OMOLIEHO03a, 3KOCUCTEMbI, O BbIAAIOLLMXCA HAYYHbIX OAOCTVKEHWUAX, COBPEMEHHbIX
nccneaoBaHNAX B 61M0N0OrMK, NPUKNaAHbIX acreKkTax buonornMyeckmux 3HaHuin. ns
pasBUTUS M MOAAEPXaHUA MHTepeca 00y4aroLMxXcs K OMONMorMn Hapsigy co
3HaUNTE/IbHLIM 00BLEMOM TEOPETUYECKOrO MaTepuasa B COLepXXaHUW nporpamMmmb
Nno 6ronorMn NPesycMOTPeHO 3HAKOMCTBO C MCTOPWEN CTaHOB/IEHUS U Pa3BUTUA
TOW WM WHOMN 06/11acT BMONOrnK, BKNALOM OTEYECTBEHHbIX WU 3apyOeXXHbIX
YUYEHbIX B PELLEHNE BAXXHENLLNX BUONOTrMYECKUX M 3KOTOMMYECKUX MPoo6em.



Llenb n3yyeHns yuebHoro npeameta «buonorus» Ha yriny6néHHOM YpOBHe —
OBNafeHVe  0by4yaloLMMUCA  3HAHUAMWM O  CTPYKTYPHO-(YHKLUMOHA/IbHOM
OpraHM3auMm >KMBbIX CUCTEM pasHOro paHra W MNpUOGpPeTeHne  YMEHWiA
MCNONb30BaTh 3TU 3HaHWA B (DOPMUPOBAHUN MHTepeca K onpefenéHHON 061acTu
MPOoeccUOHaNbHON [AeATeNIbHOCTM, CBSA3aHHOW C OWONorvMein, wnm K BblGopy
y4eOHOro 3aBefieHns ANA NPOAC/HKEHNS BMONOrMYeCKOro 06pa3oBaHus.

[locTvXeHne Uenn  u3ydeHust ydebHOro npegmeta «buonorus» Ha
yrny6néHHOM ypoBHe 06ecrneynBaeTCsa peLleHneM CreayroLmx 3aaay:

OCBOEHMWe 06y4YatoLMMNCA CUCTEMbI BUOTOTNYECKNX 3HAHWIA: 06 OCHOBHbIX
OMONOrMYECKMX TEOPUAX, KOHLEMUUAX, rmnoTesax, 3aKoHaX, 3aKOHOMEPHOCTSAX U
npasuiax, COCTaBNAIOLLMX COBPEMEHHYIO eCTECTBEHHO-HaYYHY0 KapTUHY MUpa; 0
CTPOEHMUN, MHOroobpasum u OCOBEHHOCTAX OMONIOTUYECKUX CcuUcTeM (K/eTKa,
opraHu3m, nonynsauus, sua, 6uoreoueHos, brocgepa); 0 BblAALWMNXCA OTKPbITUAX
1 COBPEMEHHbIX UCCNef0BaHUAX B BUonoruu;

O3HaKOM/IeHMEe 00y4aloLMXCH C MEeToAaMu MO3HaHUS XKMBOW NPUPOAbI:
nccneaoBaTeNnbCKMMM - MeTofaMn  OMOMOrMYECKUX  HayK  (MOMEKYNSIPHOW U
KNeToYHOW 6uonorum, 3ambpuonornm u OGUONorMM  pPasBUTUSA, TEHETUKN 1
cenekumn, OMOTEXHONOMMM W CUHTETUYECKOWM OMOMornM, NaseoHTONornu,
3Konormm);  MetTofamm  CamMOCTOSITENIbHOrO  NPOBefeHNUs  BMONOrMYeCKUX
nuccnefoBaHu B nabopatopum M B npupoge (HabnwogeHwe, U3MepeHue,
3KCNEePUMEHT, MOAE/IMPOBaHNe);

OBNafieHVe  06yvaloWMMNUCS  YMEHWUAMMW:  CaMOCTOSTE/IbBHO  HaxXOAMTb,
aHaM3MpoBaTb M MCMOMb30BaTb OMOMOMMYECKYHO MH(OPMaLMIO; NOMb30BATHLCA
OMONOTMYECKON TEPMUHONOIMEN U CUMBOSIMKON; YCTaHaBNMBaTb CBSA3b MeXAay
pasBMTMEM OMONOrMM U COLMANIbHO-3KOHOMUYECKUMIN W 3KOMIOMMYECKUMU
npo6semMamMn 4YenoBeyecTBa; OLEHMBATb MOCNEACTBUS CBOEW [eATe/IbHOCTM M0
OTHOLUEHNIO K OKpY)KaloLlel npupoaHoi cpeae, COOGCTBEHHOMY 340POBbH U
3[0POBbI0  OKpY)KaloLWmMX fofder; 060CHOBbIBaTb M co6M04aTh  Mepbl
NPOMNAKTUKN UHDEKLMOHHBIX 3a00M1eBaHWiA, NpaBuia NoBeAeHNst B NPUPOIE 1
obecreyeHns 6e30MacHOCTN COOCTBEHHOW >XM3HEAEATeNIbHOCTM B Ype3BblyaliHbIX
CUTyauusx MpPUPOAHOr0O W TEXHOTEHHOrO  XapakTepa, XapaKTepu3oBaTb
COBPEMEHHbIE Hay4YHble OTKPbITUSA B 06/1aCTK Buonoruu;

pasBuTME Y 00YYarOLLUMXCA UHTENNEKTYaIbHbIX Y TBOPYECKMX CNOCOBHOCTEN
B MpoLecce 3HAaKOMCTBA C BblAAOWMMUCA OTKPbITUAMUA W COBPEMEHHBLIMM
NCCnefoBaHNAMM B OGMOMOTUK, pellaeMbiMK eto  npobiemMamu, METOLO/IOTNEN
OMON0rNyYecKoro nccnefoBaHuns, NpoBeAeHUs 3KCMEPUMEHTa/IbHbIX
nccnefoBaHnm, peLleHns 6UoNornyecknX 3agay, MoLenMpoBaHnsa G1oIOrMYECKMX
06BEKTOB U MPOLECCOB;



BOCMUTaHKeE Yy 06yyatoLLMXCA LLEeHHOCTHOro OTHOLLUEHMS K YXMBOW NPUPOAe B
LIe/IOM U K OTAe/IbHbIM €€ 00beKTam U ABIEHUAM; (DOPMMPOBAaHNE 3KOMOMMYECKOMN,
reHeTMYeCKOM TrpamMOTHOCTKW, 00LWei KynbTypbl MOBEAEeHVUS B NPUPOAE;
NHTerpauum ecTeCTBEHHO-HayYHbIX 3HaHWIA;

npuobpeTeHre  0Oy4YalOWMMNCA  KOMMETEHTHOCTM B pauuOHa/IbHOM
MpUpPoLONob30BaHUN (COBMOAEHNe MNpaBua MOBEAEHUA B MPUPOLE, OXpaHbl
BUOB, 3KOCUCTEM, G1OCHEpPbI), COXpaHEHUN COOCTBEHHOIO 3[40POBLA 1 3[10POBbS
OKpyXawowmx  nogen  (cobniogeHns  Mep  NPoUNaKTUKL - 3ab0seBaHNN,
obecrieyeHne 6e30MaCHOCTU >KMU3HEAEATENbHOCTM B Upe3BblyaliHbIX CUTYaLMsX
MPUPOLHOTO W  TEXHOTEHHOro  Xapaktepa) Ha OCHOBE  WCMO/Ib30BaHMA
OMONOrNYECKMX 3HAHWNIA Y YMEHWIA B MOBCEAHEBHOMN XN3HN;

co3faHMe  YCNoBMMA AN OCO3HAHHOrO  Bblbopa  O6yuvatoLMMMUCA
NHANBUAYa/IbHOM 06pasoBate/ibHOW TpaekTopun, CNoco6CTBYHOLLENA
nocnegyroLleMy npodeccMoHaibHOMY CaMOOMNpPeaeieHNto, B COOTBETCTBUM C
NHANBUAYA/TbHBIMW UHTEPecaMmn 1 NOTPEBHOCTAMM PervoHa.

O6ulee YMCIO YacoB, OTBEAEHHbIX Ha M3y4YeHne 6Monornm Ha yriybneHHOM
YPOBHE cpeAHero obuiero obpasosaHus, coctasnseT 204 vaca: B 10 knacce — 102
yaca (3 yaca B Hefento), B 11 knacce — 102 yaca (3 yaca B Heento).

OT60p OpraHM3auMOHHbIX (hOpM, METOLOB U CPeAcTB 00y4eHUs BMOoMorum
OCYLLECTB/IAETCA C YYETOM CreyninuKn ero cogepXkaHus M HanpaeneHHOCTU Ha
MPOAO/MHKEHNE  OMOMOrMYecKoro o6pasoBaHMs B OpraHmM3aumax  CcpegHero
NpodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

O6sa3aTe/IbHbIM YC0BUEM NMPK 00yYeHUN BMOIOTMK Ha Yr/Ty6N1EHHOM YPOBHE
ABNSAAETCA NPOBeeHME 1ab0PaTOPHbIX U NPaKTUYECKNX paboT. Takxke yyacTue
06yyatoLLMXCA B BbIMOMHEHUN MPOEKTHLIX U Y4eOHO-UCCNef0BaTeIbCKNX paboT,
TemaTuKa KOTOPbIX OrnpeaenseTcs yunTenem Ha OCHOBE UMEOLLMXCS
mMaTepuanbHO-TEXHNYECKMX PeCYpPCOB.

1. COOEP’ KAHUE OBYYEHUSA
10 KUIACC

CofepxaHue nporpammbl, BblAeNeHHOE kypcusom, HE BXOAUT B MPOBEPKY
rocyiapcTBeHHou utorosow attectauum (FMA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas 61onorns — KOMMNAeKCHas Hayka. KpaTkas UcTopust pasBuTus
éuonornn.  buonornyeckme  HaykMm M U3yyYaeMble UMW MPOGEMbI.
dyHaamMeHTaNbHble, NPUKNagHble W MOUCKOBbIE HayyHble WCCMeAoBaHNA B
6uonorun.



3HayeHve 6uonorn B (hopMUPOBaHNM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. lMpodeccum, cBs3aHHble C Guosnorveir. 3HadeHne 6uonornni B
MPaKTUYeCKOW [eATeNbHOCTU  YesloBeKa: MeauLMHe, CeNbCKOM  XO3ACTBE,
MPOMbILLIEHHOCTI, OXPaHe NPUPOAbI.

JdeMoHCcTpaMu

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

Tabnuubl 1N cxembl: «CBA3b 6MOMIOTMM C APYrUMKW Haykamu», «Cuctema
BMOMOrNYECKMX HayK».

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

YXuBble CUCTeMbl Kak npeameT wu3ydeHus 6uonornn. CBOWCTBA KMBbIX
CUCTEM: EAMHCTBO XMMMWYECKOro COCTaBa, AMCKPETHOCTb W LeMIOCTHOCTD,
C/IOXKHOCTb W YNOPSAOYEHHOCTb CTPYKTYPbl, OTKPLITOCTb, CaMOOpraHu3aums,
CaMOBOCNPOM3BeeHNE, Pa3apPaXKMMOCTb, U3MEHUYMBOCTb, POCT U pa3BUTHE.

YPOBH/  OpraHu3aumn >KMBbIX CUCTEM: MOJEKYNAPHbIA,  KIETOYHBIN,
TKaHeBbIN, OpraHn3MeHHbI, nonynALuMOHHO-BMA0BOW, 9KOCUCTEMHbIN
(6buoreoueHOTUYECKMIA), OGUOCHepHbIA. [pouecchbl, NPOUCXOASLINE B XKMUBbIX
cuctemax. OCHOBHblE MPU3HAKM XXMBOrO. XKM3Hb Kak (hopMa CYLLECTBOBaHMS
matepun. Hayku, nsydaroLme XnBeble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHu3aLunn.

3yyeHne XuBbIXx cucteM. Metofbl 6uvonornyeckor Hayku. HabnwogeHue,
N3MepeHune, IKCNePUMEHT, cucTemMaTm3aums, metaaHanns. MoHATUE O 3aBUCUMOI U
He3aBUCUMOW MepeMeHHON. [MnaHuMpoBaHWe 3KcnepumMeHTa. [locTaHOBKa U
nposepka runotes. Hynesas runotesa. MoHATUE BbIGOPKM U €€ [OCTOBEPHOCT.
Pasbpoc B 6MONOrnMYecknx fAaHHbIX. OUeHKa [LOCTOBEPHOCTM MOMYYEHHbIX
pe3ynbtatoB. [IpUUMHBI  UCKaXKEHUS pe3ynbTaToB  aKcrepumeHTa. [MoHATUME
CTaTUCTMYECKOro TecTa.

JlemoHcTpanuu

Tabnuubl 1M cxeMbl: «OCHOBHblE MNPU3HAKM XU3HU», «buronornyeckme
cucTembl», «CBOICTBA >KMBOM MaTepum», «YPOBHM OpraHM3auUMm XXMBOWA
npupofbl», «CTPOEHUE >XMBOTHOM KNETKU», «TKaHW XXUBOTHbIX», «CUCTEMbI
OpraHoB 4e/I0BEYECKOro opraHmsma», «buoreoueHos», «buochepa», «MeTtoabl
N3YYEHUS XXUBOI NPUPOAbI».

Ob6opyaosaHue:  nabopatopHoe — obopydoBaHMe — ANS  MPOBefeHUs
HabMOAEHNIA, N3MEPEHNIA, SKCNEPUMEHTOB.

IIpakTuyeckas padora «/ICNONb30BaHME pPas3/IMyYHbIX METOA4O0B  Npu
N3YYEHWUW YKMBbIX CUCTEM>.

Tema 3. buosorus KjieTku



Knetka — CTPYKTYpHO-(pYHKUMOHaIbHAA eaunHuLa  >KMBOro. Kctopus
OTKPbITUA KNeTKN. PaboTbl P. Nyka, A. JleBeHryka. KnetouHas Teopus (T. LLIBaHH,
M. LneingeH, P. Bupxos). OCHOBHble MOMOXEHUA COBPEMEHHON KNETOYHOWA
Teopuu.

MeToAbl  MOMEKYNSAPHOA UM KNIETOYHOW  6MONOrMK:  MUKPOCKOMWS,
Xpomarorpams, 3neKTpoopes, MeTo[ MeuyeHbIX aTtoMoB, AMpdepeHUManbHOe
LeHTpUgyrmpoeaHne, KynbTUBUPOBaHWE KNETOK. M3yuenue @UKCUPOBAHHBIX
Kkiemox. DNEKTPOHHaA MUKPOCKONUA. Kougokanvuas muxkpockonusi. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

MopTpeTbl: P. T'yK, A. NleBeHryk, T. LLBaHH, M. LLineigeH, P. Bupxos, K. M.
bap.

Tabnmupl 1 cxeMbl: «CBETOBOW MUKPOCKOM», «3NEKTPOHHBIA MUKPOCKOM>»,
«/icTopma pasBUTUA METOL0B MUKPOCKOMNN.

O6opyfoBaHMe: CBETOBOW MUKPOCKOIM, MUKponpenapaTbl pPacTUTENbHBIX,
YKMBOTHbIX 1 6aKTepuasibHbIX KETOK.

IlpakTuuyeckas padora «M3yyeHMe MeTOLOB K/IETOYHOW Guonormu
(XpomaTorpadusa, anektpoopes, AnddepeHUManbHOE  LEHTPUQYrMpoBaHue,
MLP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKU

XUMUYECKUA coCcTaB KNeTKW. Makpo-, MUKPO- U YNbTPaMUKPO3NEMEHTI.
Bofa v eé ponb Kak pacTBOpUTeNs, peareHTa, y4yacTue B CTPYKTYpUPOBaHWUU
KNeTKW, Tensoperynauun. MuHepasibHble BeLLecTBa KIETKM, UX 61onornyeckas
pOsb. POSIb KATUOHOB M @aHNOHOB B K/ETKe.

OpraHu4yeckne BellecTBa KNeTKW. buonormyeckue nonumepbl. Bbenku.
AMUWHOKUCNOTHbINA cocTaB 6enkoB. CTPYKTYpbl 6e/IKOBOM MOJEKY bl. [epBnYyHas
CTPyKTypa 6efika, nentuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  OeHatypauusi. CsolictBa 6enkoB. Knaccugukaums  6enKos.
Buonornyeckune QpyHKUMN 6enKOB. I1puonet.

Yrnesofbl. MoHOcaxapuapl, gncaxapubl, oiMrocaxapusl U noavMcaxapuasl.
Obwnini  nnaH CTPOEHMA U (PU3NKO-XMMUYECKMe  CBOWCTBA  YrneBO/OB.
Bronorunyeckue MyHKUUN YrneBogoB.

Nvnuabl. TnapodunbHO-rnapodobHble cBoMCTBa. Knaccudmkauus nmnmngos.
Tpurnnuepnabl, oconmnuasl, BOCKW, cTepouibl. buonornyeckme MyHKLMM
nmnuaos. O6LMe CBOMCTBA 61MONOrMYECKUX MembpaH — TEKYYeCTb, CMOCOBHOCTL K
caMo3aMblKaHuo, NOMYNPOHULAEMOCTb.

HyknenHoBble kucnotbl. AHK 1 PHK. CTpoeHue HYKIeMHOBLIX KWC/OT.
Hykneotugpl. MNpuvHuMn KomniemeHTapHocTu. Mpasuno Yapragda. CTpykTypa



OHK — gBoiiHasa cnupanb. MecToHaxoxXaeHve n 6uonorndeckme gyHkumm OHK.
Buabl PHK. ®yHkuun PHK B KneTke.

CTtpoeHne monekynbl AT®. Makposaprmuyeckne cessn B Monekyne ATO.
Buonornyeckune yHkumm AT®. BoccTaHOBNEHHbIE MEPEHOCUUKU, UX QYHKLUNN B
KneTke. /Jlpyeue wuyxneosuompugocgamor (HT®D). CekBeHupoBaHne [OHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorus: 6uoxmMmyeckne n 61non3nyeckne mccrefoBaHus
cocTaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl GUMOMONeKYn. Mooeruposanue
CMPYKmypvl U QYHKYULL OUOMONIEKYI U UX KoMNniekcos. Komnvromephviil Ou3aun u
opeaﬂuqecmtﬁ curmes 6u0MOJZ€Ky]l uux Henpupodﬂbzx aHAalo2coe.

JleMoHCTpanun

MopTtpeTol: J1. MNMonuHr, K. YoTCoH, ®. Kpuk, M. YUnKuHc, P. ®paHKNNH,
®. CaHrep, C. NpysuHep.

Avarpammbl:  «PacrpegeneHve  XMMUYECKMX 3/1EMEHTOB B HEXMBOM
npupoge», «PacnpegeneHne XMMMYECKUX 3/IEMEHTOB B XXMBOW NPUPOAE».

Tabnuubl N cxembl: «lleproanyeckas Tabnmua XMMUYECKUX 3/1EMEHTOB,
«CTpoeHne MOnekysnbl BoAbl», «BellecTBa B COCTaBe OpraHnsmMoB», «CTpoeHue
MonieKy bl 6enka», «CTPYKTypbl 6e/1KOBO MONeKYNbl», «CTPOEHWE MOMEKY/
yrnesoaoB», «CTpoeHWe MOMEKYNn NUNUAoB», «HYKNenHoBble  KUCNOTbI»,
«CTpoeHne monekynbl AT®»,

O6opyfoBaHue: XMMMUYecKas nocyaa u 06opyaosaHme.

JlaGopaTopHas pa6ora «O6Hapy>keHMe O6e/KOB C MOMOLLbK KaYeCTBEHHbIX
peakLunin.

JlaGopaTopnasi  pabora  «liccnefloBaHMe  HYK/NEMHOBbLIX  KWUC/OT,
BblfeNeHHbIX M3 KMETOK pas/InyHbIX OpraHN3MOoB».

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tunbl KNETOK: 3yKapuoTuyeckad W npokapuotuyeckad. CTPYKTYpHO-
(hyHKUMOHa/IbHbIE 06Pa30BaHNA K/IETKM.

CTpoeHue NpoKapuoTUYeCcKon KneTkn. KnetouHas cTeHKa 6akTepuin n apxei.
OCO6eHHOCTM CTPOEHUS TeTepoTPOgHOM W aBTOTPOQPHON NPOKAPUOTUHECKNX
KNeToK. MecTo 1 posib NPoOKapunoT B G1OLEHO3aX.

CtpoeHue 7 (hYHKUMOHNPOBaHWe 3yKapMoTUYECKOM K/ETKW.
Mnasmatuyeckas MembpaHa (Mnasmanemma). CTpyKTypa  nia3maTuyecKol
MeM6bpaHbl. TPaHCNOPT BELLECTB Yepe3 MnsasMaTUYecKyto MemopaHy: MacCUBHBLIN
(andpysnsa, obneryéHHas AnOysns), akTUBHbIA (NEPBUYHBLIA UM BTOPUYHBINA
aKTUBHbIN  TpaHcropT). [lonynpoHnuaeMocTb Mem6bpaHbl. PaboTta HaTpuia-
Ka/INeBOro Hacoca. SHAOLMTO3: MUHOLMTO3, (ParoumTos. Ik3oumTo3. KnetouHas
cTeHKa. CTpyKTypa 1 (hYHKUMUM KNeTOYHOWN CTEHKN PacTeHWI, rprooB.



Liutonnasma. Liuto3onb. LintockeneT. [BmxeHne uutonnasmbl. OpraHonb
KNEeTKW. O,D'HOMeM6paHHbIe opraHomgbl KNeTKW: 3HAOM/a3MaTtnvyeckasd CeTb
(3MC), annapaT onbmKK, NM30COMbI, UX CTPOEHME M (YHKUMKU. B3anMocBs3b
OAHOMEMOPAHHbIX OpraHoMAoB KNeTKU. CTPOeHWe rpaHynsipHOro peTuKynyma.
Mexanusm nanpaenenus 6enxkos ¢ II1C. CUHTE3 pacTBOPUMbIX 6enkoB. CUHTe3
KNETOYHbIX  MeMbOpaH. [nagkuii  (arpaHynsipHblid) — 3HAOMIa3MaTUYECKMNIA
peTukynym. CekpeTopHas (yHKUmMA annapata [ronbiXu. Moougurayus benxkos 6
annapame [onvoocu. Copmuposxa 6enxos 6 annapame I onvoxcu. TPAHCMOPT
BELLLECTB B KNETKe. BaKyonm pacTUTENbHbIX KNeTOK. KNneTouHbI cok. Typrop.

nOﬂyaBTOHOMHbIe opraHoungbl KNEeTKWN: MUTOXOHAPUN, nnactuabl.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CTpoeHVe U (DYHKUMN MUTOXOHAPWUA W nnactug. epBuYHble,
BTOPUYHbIE N CNOXKHble  NiacTuabl  (hOTOCUHTE3UPYHOLLMX  3YKapuoT.
XnoponnacTbl, XPOMONNACTbI, NEAKONNACTbI BbICLUMX PaCTEHWIA.

Hememb6paHHble opraHonibl KneTku CTpoeHue U (PYHKUUM HeMeMOPaHHbIX
opraHouaoBs KNEeTKMW. Pn6ocombl. IIpomedsicymounvie Qunamenmeo.
MuKpounameHTbl.  Axmunosvie muxkpogpunamenmol.  MbllLEYHbIE  KNETKMW.
Axmunosvie Komnonenmol HemvluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
LUeHTP. CTpPOeHWE W [ABMXKEHWE >KIYTUKOB W PecHUYeK. MUKPOTPyOOUKM
untonnasmbl. LIeHTpUonb. berku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHvie 6enku.

Anpo. O60n04Ka Aapa, XPOMaTUH, Kaproniasma, SApbILLKKU, UX CTPOEHWE U
(YHKUMW. AnepHbliA GeNKOBbIA MaTPUKC. [pOCTPaHCTBEHHOE PaCMOOXEHME
XPOMOCOM B WHTepasHOM safape. Dyxpomamun u 2emepoxpomamur. BenKu
XpOMaTUHa — TUCTOHbI. /lunamuka sdepHolt 00010YKU 6 Mumose. AHoepHblil
MpPaHCnopm.

KneTouHble BKOUYeHMs. CpaBHUTE/bHAS XapaKTEPUCTMKA KNETOK 3yKapuoT
(pacTUTENbHOW, XXMBOTHOM, FPUOHON).

JdemMoHcTpanuu

MopTpeTsl: K.C. MepexkoBckuid, J1. Maprynuc.

Tabnmubl U cxembl: «CTPOEHME 3YKAapUOTWUYECKONW KNeTKu», «CTpOeHwue
KMBOTHON  KNeTku»,  «CTPOeHWe  pacTUTENbHOM  KneTKu»,  «CTpoeHue
MUTOXOHAPUN», «AAP0», «CTPOEHME NPOKAPUOTUYECKOI KNETKM».

O6opyoBaHMe: CBETOBO MWKPOCKOM, MWKPOMpPenapaTbl PacTUTE/NbHbIX,
XMBOTHbIX KMETOK, MUKPOMpPeEnapaThbl 6aKTepI/I6U'IbeIX K/TETOK.

JlabopaTopuasi padora «l/I3ydeHMe CTPOEHUA KNEeTOK  pPasiNyHbIX
OpraHn3moB».

IlpakTHyeckas padora «/13yyeHrie CBOMNCTB KNETOYHON MEMOpPaHbI».



JlaGopaTopnasi padora «VIccnefoBaHWe niasMonmsa WM [ennasmonusa B
PacTUTENbHBIX KNeTKax».

IIpakTuueckasn  padora  «/I3yyeHnme  [ABWKeHWA  LMTONMasmbl B
PacCTUTENbHBIX KNeTKax».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUIIAUMNA N AUCCUMUNALNA — IBe CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLEeCTB: aBTOTPO(HbLIA W TeTepOTPOMHBIA. YyacTue Kucnopoda B OOMEHHbIX
npoueccax. JHepreTMyeckoe obecrnevyeHMe KNeTKU: npe.BpalleHe ATD B
06MeHHbIX npoueccax. PepMeHTaTUBHBIA XapaKTep peakuuili  KeTOYHOro
mMeTabosmama. PepMeHTbl, MX CTPOEHWEe, CBOWCTBA W MeXaHu3M [JeiCTBUS.
KoepmeHTbl. OTMUMA (hepMEHTOB OT HEOpraHWYeCcKMX Kartanms3aTtopoB. benku-
aKTMBaTopbl N GENKU-UHIMOUTOPbLI. 3aBUCUMOCTb CKOPOCTM (DepPMeHTATUBHbIX
peakuuii OT pasinyHbIX PaKTopOB.

[MepBUYHBIA CUHTE3 OpPraHMYecKMX BewlecTB B K/eTke. (POTOCUHTES.
AHOKcuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nUSMERmMbsl U NUSMERMbl peaKYUOHHO20 Yyernmpda. Ponb XnoponaactosB B Mpotecce
(hoTocnHTe3a. CBeToBas 1 TeMHoBasA hasbl. @omoovixanue, Cs., C4. u CAM-munol
gomocunmesa. TPOAYKTUBHOCTb (pOTOCUHTE3A. BnnsHve pasninyHbiX (akTopoB
Ha CKOPOCTb (JOTOCUHTEe3a. 3HaueHne (DOTOCHMHTE3a.

XemMoCuHTES. Pa3Hoo6pasune OpraHnM3MoB-XeMOCUHTETMKOB:
HUTpUMLMpYOLWKMe 6akTepum, Xene3obakTepun, cepobakTepun, BOAOPOAHLIE
bakTepun. 3Ha4YeHNe XEMOCUHTE3A.

AHaspo6Hble opraHm3ambl. Bugbl 6poxkeHus. TMpoAyKTbl OPOXEHUA U UX
NCMO/Ib30BaHNE YeNOBEKOM. AHA3p0OHble  MWUKPOOPraHM3Mbl  KakK  OObBeKThI
OMOTEXHOIOTMU 1 BO30YAUTENN BONE3HEN.

A3p0o6HbIe OpraHu3Mbl. ATansl 3HEPreTUYecKoro o0bMmeHa.
MoAroToBUTENbHBIN 3Tan. MKON3 — 6ECKUCIOPOAHOE PacLLENIEHNE FNHOKO3bI.

Bronornyeckoe OKUCNeHWe, UK KNeTOYHoE AblXaHue. Ponb MUTOXOHAPWUIA B
npoueccax 6MoIOrMYecKoro oKMcneHus. Limknuyeckme peakuun. OKUCIUTENbHOE
(hochopunupoBaHue. ODuepeuss membpannozo 2epaduenma npomonos. Cunmes
AT®: paboma npomonnou AT®-cunmaszwvl. [peMMyLLeCTBA a3pOBHOr0 MyTU
0OMeHa BeLLeCTB nepef aHaspobHbIM. OPYEKTUBHOCTb 3HEPreTUYECKOro 0bmeHa.

JemoHcTpanuu

MopTpeTbl: k. Mpuctiun, K. A. Tumupsazes, C. H. BuHorpaackui, B. A.
SHrenvrapar, M. Mutyenn, I'. A. 3aBap3viH.

Tabnumupl U cxemMbl: «POTOCUHTES», «DHEPreTUUHECKMIA 0OMEH», «BNUOCKHTES
benka», «CTpoeHne hepmeHTa», «XeMOCUHTESY.

O6opyfoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHWe AN NPUrOTOB/IEHNA
MOCTOSAHHbIX M BPEMEHHbIX MUKPOMpenaparos.



JlaGopaTtopnass  paGora  «/I3yyeHWe  KaTa/IMTUYECKOW  aKTMBHOCTM
(hepMeHTOB (Ha NpuMepe amunasbl UK Katanasbl)».

JlaGopaTopnass padora «l/I3ydyeHMe (HpepMeHTaTMBHOIrO pacLleneHns
MepoKcuaa BOAOPOAA B PACTUTENbHBIX M XKMBOTHBIX KNETKax».

JlaGopaTopnas padora «CpaBHeHVMe MpoueccoB (OTOCUHTE3a MU
XeMOCUHTe3ax.

JlaGopaTopnas padora «CpaBHeHVEe NPOLLECCOB OPOXEHUS U AbIXaHUSA»,

Tema 7. HacseacrBeHnasi uHGoOpMaIus U peaju3anusa eé B KJIeTKe

Peakunv mMatpuyHoOro cuHtesa. MpuHLMN KOMMNJIEMEHTAPHOCTN B peakLmsax
MaTPUYHOro CUHTe3a. Peannsaumns HacneACTBEHHOW MHGopMaunn. MeHeTUYecKuia
KOA, ero CBOWCTBa. TpaHCKpunuus — maTpuuHbid cuHTes PHK. TpuHumnbl
TPaHCKPUMNLUMKX: KOMM/IEMEHTAPHOCTb, aHTUMNapanieslbHoCTb, aCUMMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. Yyactue TpaHcrnopTHbIX PHK B 6rocnHTese 6eska.
Ycnosua 6GuocuHTesa 6enka. KoguMpoBaHWe aMWUHOKMCNOT. Posib pubocoMm B
brocuHTE3e Genka.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHu3auna reHoma y
MPOKapUoOT N 3yKapuoT. Perynauus akTMBHOCTU FEHOB Yy NPOKapuoT. mnotesa
onepoHa (®. XKakob, XK. MaH0). Monexyiaprvie mexanuzmvl IKCNPECccuu 2eHO8 Y
aykapuom. Ponv xpomamuna 6 peeynisyuu pabomol eenos. Perynayma 06MeHHbIX
MPOLLECCOB B KeTKe. KNeTouHbIi rOMeocTas.

Bupycbl — HekneTouHble OPMbI XXU3HU 1M 06/MraTHble napasutbl. CTpoeHue
MPOCTLIX U C/IOXKHbIX BUPYCOB, PETPOBMPYCOB, 6aKTePNO(aroB. JKusnennblil Yuki
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpancKkpunyus, pegepmasa, UHmezpasa.

BupycHble 3a60n1eBaHMSA YeN0BeEKa, XUBOTHbIX, pacTeHuid. CMAL, COVID-
19, coymasibHble N MeAULMHCKME NPobembl.

Buoungopmamuxa: unmeepayus u ananus b6oarvuux maccusoé («bigdatar)
CMPYKMYPHbIX ouonocuyeckux oannwvlx. Hanomexuonocuu 6 buonocuu u Me()uuuﬁe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwbl 00cmasKu 1eKapcms.

JdemoHcTpanuu

MopTpeTbl: H. K. Konbuos, 4. W. IBaHOBCKMIA.

Tabnmupbl U cxembl: «BUOCUHTE3 6enka», «eHEeTUYECKUIA KoLy, «Bupychl»,
«bakTepuoaru».

IIpakTueckas padora «Co3gaHne Mogenn Bupyca.

Tema 8. JKusHeHHBIA HUKJ KJIETKH

KneTouHbln UuKN, ero nepuogbl W peryndumsa. WHTeptasa M MUTOS3.
Oco6eHHOCTM MpoLEeccoB, MPOTeKalWMX B MHTepdase. MoAroToBKa KETKN K



aeneHnto.  FpecMHTETUYECKUA  (MOCTMUTOTUYECKNIA),  CUHTETUYECKUA  W©
MOCTCUHTETUYECKUIA (MPEMUTOTUYECKIIA) NEPUOAbI MHTepPdasbl.

MaTpuuHbiii cuHTe3 OHK — pennukaumsa. MpuHumunbl penamkayun OHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATMBHbIA  CUHTE3,  aHTWUNapasneNbHOCTb.
MexaHun3m pennvkauumn OAHK. Xpomocombl. CTpoeHMe XpomocoMm. Tenomepsl K
Teflomepasa. XPOMOCOMHbIA HAbop KMNeTKW — KapuoTun. AOunaongHeld ©
ransiongHoli  Habopbl XPOMOCOM. [TOMOSIOTMYHbIE  XPOMOCOMbI.  [10/10BblE
XPOMOCOMB!.

JeneHne Kknetkm — muTo3. CTagum MUTO3a W Mpoucxogsdlive B HUX
npouecchl. Tunbl MUTO3a. KaprMoKMHE3 N UUTOKUHE3. BUonornyeckoe 3HaveHue
MUTO3a.

Perynauusa MMUTOTUYECKOro LMKNa KeTku. lporpammupyemas KieToyHas
rméenb — anonTos.

KneTouHoe A4po, XPOMOCOMbI, (PYHKLMOHa/IbHAA TFeHOMWKA. Mexanusmoi
npoaughepayuu, oughgpepenyuposku, cmapenus u eubenu Kiemox. «L{ugpposas
KlemKkay» — buoungopmamuyeckue mooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuubl N CXeMbl: «XKU3HEHHbIA UMKN KNETKU», «MuT0o3», «CTpoeHue
XpoMocom», «Pennnkauma AHK».

O6opyoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTtbl: «MUT03 B KeTKax
KOpeLLKa NyKa.

JlaGopaTopnasi  padora  «/I3ydeHMe  XpPOMOCOM Ha  rOTOBbIX
MUKponpenapaTax».

JlaGopaTopHas padora «HabnoaeHe MUTO3a B KNeTKaxX KOHYMKa KOpeLlKa
nyKa (Ha rotoBbIX MUKponpenaparax)».

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

Buonornyeckoe pa3Hoobpasve OpraHv3moB. OLOHOKNETOYUHbIE,
KOJIOHWa/IbHbIe, MHOTOK/IETOYHbIE OPraHU3MbI.

OCO6GEHHOCTM  CTPOEHUA M >KU3HELEeATeNIbHOCTU  OAHOK/IETOYHbIX
opraHu3moB. bakTepuu, apxen, OAHOKIETOYHble TrpPubbl, OLHOKMNETOYHbIE
BOZOPOC/K, ApYyrue NPoTUCTbl. KoNoHMaNbHbIe OpraHu3Msl.

B3anmocBA3b 4YacTeld MHOFOKNETOYHOro opraHusma. TKaHW, opraHbl U
cucTemMbl opraHoB. OpraHnsm Kak egunHoe Lenoe. ['omeocTas.

TKaHW pacTeHUin. Twunbl pacTUTE/IbHbIX TKaHei: obpa3oBaTte/ibHas,
MOKPOBHasA, NPOBOAALLAA, OCHOBHasA, MexaHu4yeckad. OCOOEHHOCTU CTPOEeHMS,
(hYHKLMI 1 pacrofioXeHUst TKaHel B opraHax pacTeHui.

TKaHWN >XXMBOTHbIX WM 4enoBeka. TUMbl XXUBOTHbIX TKaHei: anuTenvasbHas,
COeAMHUTENbHASA, MblleyHas, HepBHas. OCOGEHHOCTM CTPOEHUs, (YHKUMIA W
PacnosioKeHNs TKaHen B opraHax XXMBOTHbIX U Ye/oBeka.



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

Onopa Tena opraHnsmoB. Kapkac pacteHuit. CKeneTbl OAHOKNETOYHbIX W
MHOMOK/IETOYHbIX >KMBOTHbIX. Hapy)XXHblii 1 BHYTPeHHWA ckeneT. CTpoeHue U
TUMbI COEANHEHNSA KOCTEN.

[BwKeHne  opraHuM3moB.  [IBM>KeHWe  OAHOKNETOYHbIX  OpraHM3MOB:
ameéobonaHoe, XXryTMKOBOe, PecHMYHoe. [BV>KeHWe MHOTFOK/IETOUHbIX PacTeHWM:
TPONU3Mbl N HacTuW. [BWXKEHWE MHOIOKNETOUYHbIX >XMBOTHbLIX W Ye/l0BeKa:
MblLLeYHaa cuctema. Pedpriekc. CkeneTHble MbILLbl U UX paboTa.

MuTaHne opraHu3moB. [lornoweHne BOAbl, YINEKUCNOro rasa wu
MUHepasibHbIX BELLeCTB pacTeHUAMW. NMinTaHWe >KMBOTHbLIX. BHYTPUNONOCTHOE U
BHYTPUK/IETOUHOE NuLieBapeHue. lMntaHne MO3BOHOYHbLIX XWUBOTHLIX. OTAenNbI
NULLEBapUTENbHOIO TpakTa. [uweBapuTenbHble >kenesbl. [lulieBapuTesibHas
cucTema YesioBeka.

[bixaHne opraHn3mMoB. [lbixaHne pacTeHnin. [bixaHue XXMBOTHbIX. Anddy3uns
rasoB yepes NOBEPXHOCTb KNeTkn. KoXKHoe AbixaHue. [JbixaTe/nbHaa NnoBepxXHOCTb.
YKabepHoe 1 néroyHoe AbixaHue. [biXxaHne NMO3BOHOUHbIX XXMBOTHbLIX N YeNoBekKa.
OBO/OLUMOHHOE  YC/IOXKHEHWE CTPOEHUA NIErKUX MO3BOHOYHbLIX >KMBOTHBLIX.
[bixaTenbHaa cuctema 4enoseka. MexaHU3M BEHTUNAUUKW NETKUX Y MTUL, W
MieKonuTarowmx. Perynaumsa apixaHus. [bixaTeNbHble 06bEMbI.

TpaHCcnopT BeLLeCTB Y OpraHuM3moB. TpPaHCMOPTHbIE CUCTEMbI PacTeHUIN.
TpaHcnopT BewecTB Yy XWBOTHbIX. KpoBeHOCHas cucTemMa W eé oOpraHbl.
KpoBeHocHas cucTeMa MO3BOHOYHbLIX XXWBOTHbIX W 4enoseka. Cepale,
KPOBEHOCHbIE COCyfbl U KpoBb. Kpyrun KpoBoobpaileHus. 3OBOMOLUMOHHbIE
YCNOXXHEHNSA CTPOEHNA KPOBEHOCHOW CUCTEMbl MO3BOHOYHbIX YXXMBOTHbIX. PaboTa
cepaua n eé perynaums.

BblgeneHne y opraHusmoB. BblgeneHne y pacTeHuil. BblgeneHve y
XXMBOTHbIX. CokpaTuTenbHble BakKyonu. OpraHbl BbigeneHns. ®dunbTpaums,
CeKpeuma 1 0bpaTHOe BCacbiBaHWe Kak MexaHu3Mbl paboTbl OpPraHOB BblAe/IEHUS.
CB#A3b NOMNOCTN Tenla C KPOBEHOCHOI U BbIAENNTENBHON crucTeMamn. BolgeneHne y
MO3BOHOYHbIX XXMBOTHbIX W 4yenoseka. NMoukn. CTpoeHne 1 (YyHKLMOHUPOBaHMe
He(poHa. Obpa3oBaHe MOYM Y Ye/loBeEKa.

3awnta y opraHusmoB. 3awiuTa Yy OAHOKIETOYHbLIX OpraHu3moB. Cnopbl
GakTepuii U UMCTbl NPOCTEMLIMX. 3alnTa Yy MHOTOK/IETOUHbLIX PacTeHUMN.
KyTunkyna. CpeficTBa NacCMBHOM U XMMUYECKOW 3anTbl. PUTOHLNAbI.

3awnTta 'y MHOFOKIETOYHbIX XWBOTHbIX. [MOKPOBbI U UX MNPOU3BOAHbIE.
3awmTa opraHmM3ma OT 60ne3Heil. VIMMyHHast cucTema 4venoBeka. KneTouHblil u
rYMOP&/IbHbIA UMMYHUTET. BPOXXAEHHbLIA M NPUOBPETEHHLIN  CNEeLnpUYecKuia
NMMYHUTET. Teopns KNoHa/lbHO-CenekTuBHoro mmmyHuteta (M. Spnunx, ®. M.



BepHeT, C. ToHerasa). BocnanutesbHble 0TBETbI OPraHN3MOoB. Po/b BPOXAEHHOTO
UMMYHWTETA B Pa3BUTUN CUCTEMHbIX 3a00/1€BaHWIA.

PasgpaXxumoctb UM perynauma 'y  OpraHuM3MoB. Pa3fpaXumoctb Yy
OJHOKNETOYHBLIX OpraHnsMoB. Takcucbl. PasgpaXumoctb W perynauusa y
pacTeHuiA. POCTOBbIE BELLECTBA N MX 3HAYEHNE.

HepBHad cuctema M peniekTopHas perynaums y >XUBOTHbIX. HepBHas
cuctemMa v eé oTaenbl. IBONOLUMOHHOE YCMIOXHEHME CTPOEHNA HEPBHON CUCTEMBI
Y XMBOTHbIX. OTAefbl FOI0BHOMO MO3ra MO3BOHOYHBIX >XMBOTHBIX. Pednekc u
pedniekTopHasa ayra. besycnoBHble U YCNOBHbIE Pe/IEKCHI.

['ymopanbHasa perynauma U 3HOOKPUMHHAA CUCTEMA XKMBOTHLIX U YenoBeka.
XKenesbl 3HAOKPUHHOM CUCTEMbI WM WX TOPMOHbI. [leiCTBME TOPMOHOB.
B3aumocBA3b HepBHOW W 3HAOKPUHHOW cucTeM. [mMnoTanamo-runogusapHas
cucTema.

JlemoHcTpanuu

MopTpeT: L. I. NaBnos.

Tabnuubl N cxembl: «OOHOKNETOYHbIE BOAOPOC/IN», «MHOMOK/IETOUHbIE
Bogopocnn», «bakTepum», «lpocTeiwne», «OpraHbl LBETKOBbLIX PaCTEHWUIA»,
«CUCTeMbl  OPraHOB  MO3BOHOYHbLIX XWBOTHbIX», «BHYTpeHHee CTpoeHue
HaCEKOMbIX», «TKaHW pacTeHul», «KopHeBble CUCTEMbI», «CTpoeHne cTebns»,
«CTpOeHne NNCTOBON MNACTUHKM», «TKaHW >XMBOTHbIX», «CKeNneT YenoBeka,
«luweBaputensHaa cuctema», «KpoBeHOCHasd cuctema», «[bixaTe/ibHas
cuctema»,  «HepBHaa  cuctema»,  «Koxa»,  «MbllleyHas  cUCTEMa»,
«BblgenntenoHad cucteMa», «3HAOKPUHHAA cuctema», «CTpPOEHME MbILLbI»,
«MMyHUTET»,  «KMWEYHOMNONOCTHbIe»,  «CxemMa  MUTaHWA  PacTEHUI»,
«KpOBEHOCHbIE  CMUCTEMbI  MO3BOHOYHBLIX >KMBOTHbLIX», «CTpOeHMe ruapbi»,
«CTpoeHve nnaHapum», «BHYTpeHHee CTPOeHWe [0XKAEBOro 4yepss», «HepBHas
cuctema  pblb»,  «HepBHad  cucTemMa  NArYWKW»,  «HepBHad  cucTema
npecmblkawolWmxea»,  «HepBHaa  cuctemMa NTUL», «HepBHaa  cucTema
M/IEKOMUTAKOLLNX», «HepBHaa cuctema YenoBeka», «PedieKcs.

O6opyoBaHMe: CBETOBOW MWKPOCKOM, MUKpornpenapaTbl OAHOKIETOYHbIX
OpraHu3MoB, MWKponpenapaTbl TKaHel, pPakoBMHbI MOJIOCKOB, KOJMIEKLMM
HaCeKOMbIX, WIIOKOXMX, XXMBble 3K3eMMAApbl KOMHATHbIX pacTeHWid, repbapum
pacTeHUiA  pasHbIX OTAEN0B, BMaXHble Mpenapatbl XXMBOTHbIX, CKENEThI
MO3BOHOYHbIX, KOMMEKUMM BeCNO3BOHOUHbLIX >KMBOTHbIX, CKeNeT YenoBeka,
0bopyfoBaHue 48 AeMOHCTPaLMM NOYBEHHOIO 1 BO3AYLLHOIO NMUTaHWS pacTeHW,
pacLlensieHnst Kpaxmana n 6eKoB nof AecTenem pepMeHTOB, 060pya0BaHme AN
AEMOHCTpaLUMM ONbITOB MO NU3MEPEHUIO XXU3HEHHOW EMKOCTU NETKUX, MexaHU3ma
AbIXaTeNbHbIX ABVXKEHWNIA, MOAENN TOMIOBHOIO MO3ra Pas/IMyHbIX XXUBOTHbIX.

JlaGopaTopuas padora «/13yyeHune TKaHeil pacTeHUI».



JlaGopaTopHas padora «/13y4yeHne TKaHen XXMBOTHBIX».

JlaGopaTopHnasi padora «l/13yyeHne opraHoB LLBETKOBOI0 PacTeHNS».

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

dopmbl pasMHOXeHUs opraHnM3MoB: 6Gecnosioe (BKIKOYast BEreTaTMBHOE) W
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWE,  CropPyNAUMS,
(hparmeHTaums, KIOHMPOBaHME.

[MonoBoe pasmHOXeHWe. [MonoBble KAETKU, UAM rametbl. Meio3. Ctagum
melio3a. [MoBefeHNe XpoMOCOM B Melio3e. KpoccuHroBep. brMonornyeckmii CMbIc/
Melri03a W MosoBOro npouecca. Meilo3 M ero MeCTO B XKM3HEHHOM LMKNe
OpraH13Mos.

Mpea3apopbllleBoe pa3BuTUe. FaMeToreHes y XXUBOTHbIX. [10/10Bble Xesesbl.
ObpasoBaHvie 1 pa3BuUTME NOMOBLIX KNETOK. CriepmaToreHes u ooreHes. CTpoeHue
MOJI0BbIX K/IETOK.

OnnofoTBOpeHMe ©  3MOPUOHA/IbHOE pas3BUTUE KMBOTHbLIX. Cnocoobbl
OMN0A0TBOPEHUSA: HAPY>KHOE, BHYTPeHHee. MapTeHoreHes.

VHanBnayansHoe pasBuTiie opraHM3MoB (OHTOreHes). AMOPUONIOrna — Hayka
0 pPa3BUTUM OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss  mopgocenos u moodemu mopghoceneza. CTagmm 3ambpuoreHesa
XXUBOTHbIX (Ha npumepe  NArywku).  OpobneHve. Twunbl  APO6/EHNUS.
Jlemepmunuposannoe u HedepmMuHuposarnHoe oOpoobnenue. bnacmyna, munwi
oracmyn. OCOBEHHOCTU APO6MEHNA MeKonuTalowmx. 3apofbllleBble JINCTKA
(racTpynsums). 3aknagka opraHoB M TKaHel 13 3apofblLeBbIX IMCTKOB. B3avMHoe
BNMSIHWE uYacTeil pa3BMBalOLLErocs 3apofpilla (3MOpUOHanbHas WHAYKLUKS).
3aknagka nnaHa CTPOEHWS >KMBOTHONO KakK  pesy/nbTar  MepapXmUyeckux
B3aMMOJENCTBMIA reHOB. BnnsHMe Ha 3MOpUOHaTIbHOE pasBUTUE Pa3/INYHbIX
(haKTOPOB OKPY>KatoLLEein cpefbl.

PocT 1 passuThe XMBOTHbIX. [MOCTaIMOpUOHabHLIA Nepuog. [MpsMoe K
Henpamoe pasBuTMe. Pa3BuTMe C MeTamopgo3oM Yy 6GECMO3BOHOYHbLIX U
MO3BOHOYHBIX YXMBOTHbLIX. BMOMOrMyeckoe 3HayeHMe npPSMOro M HenpsMoro
pasBUTUS, UX pacrpocTpaHeHWe B npupoge. Tunbl PocTa >XXMBOTHbIX. PaKTOpbI
Perynaumm pocta XX1UBOTHbIX U YyenoBeka. CTagum nocTaMoproHabHOro pasBmUTUS
Y XXMBOTHbIX 1 YenioBeka. Nepuofbl OHTOreHesa yenoBeka. CTapeHue 1 CMepTb Kak
6uosiornyeckme nNpoLeccsl.

PasmMHOXeHMe N pa3BuUTUE pacTeHuid. TameTtoduT ¥ cnopodut. Melio3 B
YXM3HEHHOM UMKNe pacTeHuid. O6pa3oBaHMe CMNop B NpoLecce Meinosa.
[[ameToreHes y pacteHud. OnMnogoTBOPeHWE W pa3BUTUE  PaCTUTENbHBIX
opraHu3mMoB. [BOViHOe OMIOLOTBOPEHME Y LBETKOBbIX pacTeHuii. Obpa3oBaHue U
pasBUTME CEMEHU.

MexaHu3Mbl perynaumm OHToreHesa y pacTeHui 1 XXMBOTHbIX.



JleMoHCTpanun

MopTpeTsl: C. I'. HaBawuH, X. LLinemaH.

Tabnmubl 1M Ccxembl: «BeretatvBHOe pasMHOXEHMe», «Tunbl 6ecnonoro
pasMHOXeHUA», «PasMHOXeHMe XnamugomoHadbl», «Pa3MHOXEeHWe 3BI/IeHbI»,
«Pa3MHOXeHMe ruapbl», «Meinos», «XpoMoCcoMbl», «IrameToreHes», «CTpoeHue
AALEKNETKM N criepmaTo3onaa», «OCHOBHbIE CTaguKn OHTOreHesa», «lIpsiMoe K
HenpsMoe passuTve», «Pa3BUTME MAaNCKOro >Xyka», «Pa3BuTve capaHun»,
«Pa3BuTne nAarywku», «[BoiHOE On/oL0TBOPEHNE Y LIBETKOBbLIX PAaCTEHUI»,
«CTpoeHre cemMsH O4HOAOMbHbIX U ABYLOMbHBLIX PacTeHU», «XKU3HEHHbIA LUK/
MOPCKOM  KanycTbl», «KWU3HEHHbIA UUKN  MXa», «KWU3HEHHbIA  LMKN
ManopoTHMKa», «KU3HEHHbIN LMK COCHbI».

O6opyfoBaHMe: CBETOBOM MWKPOCKOM, MMKponpenapaTtbl SALEKNIETOK W
crnepmaTo3onioB, Mofenb «LIMKn pa3BnTus NAryLKms.

JlaGopaTopHasi pa6ora «l/13yyeHne CTPOEHUA MOJIOBbLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IpakTuuyeckas padora «BblSiBNEHME MPU3HAKOB CXOACTBA 3apOAblLUel
MO3BOHOYHbIX XXUBOTHbIX».

JlaGopaTtopnasi paGora «CTpPOEHWe OpraHoB pPasMHOXXEeHUS BbICLLMX
pacTeHun».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Nctopna CTaHOBNEHMS W pa3BUTUA TeHEeTUKN Kak Hayku. Pabotbl I
MeHngens, I'. e ®pusa, T. MopraHa. Ponb 0TeYeCTBEHHbIX YUYEHbIX B Pa3BUTUM
reHetnkun. Pa6otbl H. K. KonbuoBa, H. . Basunosa, A. H. benosepckoro, I". [.
KapneueHko, HO. A. dunnnyeHko, H. B. TuModeeBa-PecoBCKOro.

OCHOBHbIe TeHeTUYeCcKne NOHATUA U CUMBOJIbI. [TOMOIOTMYHbIE XPOMOCOMbI,
aNnesnbHble TeHbl, albTePHaTUBHbIE MPU3HAKW, AOMUHAHTHLIA W PeLecCUBHbIN
MPU3HaK, roMO3nUroTa, reTepo3nroTa, YACTas IMHUA, TMopPUAbI, FeHOTUM, (DEHOTUM.
OCHOBHble ~ MeTOfbl  TEHETUKW:  TMOPUAONOrNYECKNIA,  LUTOMOTMMYECKUNA,
MOEKYNAPHO-TeHETUYECKMIA.

JdemMoHcTpanuu

MopTpetbl: . MeHgenb, I'. ge ®pus, T. MopraH, H. K. Konbyos, H. W.
Basunos, A. H. benosepckuin, I'. O. KapneyeHko, 0. A. dununyeHko, H. B.
TrMoeeB-PecoBCKUIA.

Tabnuubl 1 cxembl: «MeTofbl FeHETUKINY, «CXeMbl CKPELLNBAHNSA».

JlaGopaTtopnass paGora «[po3odmia Kak OObEKT  eHeTUYEeCcKuX
nccnefoBaHnn.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH



MoHornépuaHoe ckpewmsaHue. [lepBblii  3aKOH MeHgens —  3aKoH
efIMHOO06Opa3ns rmépuaoB NepBoro NoKoseHus. MpasBnio LOMUHMPOBaHNUA. BTopoi
3aKOH MeHzens — 3aKOH pacliennieHns npusHakoB. LIMTonormnyeckne OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. M'MnoTesa YACTOTbI ramer.

AHanusunpytoulee ckpelmBaHune. MPoOMeEXYTOUHbI XapaKTep HacnefoBaHuWS.
PacLLienneHve Npu3Hakos Npv HEMOHOM AOMWUHNPOBaHWUMN.

AnrnépunaHoe ckpelymsaHue. TpeTunia 3aKoH MeHens — 3aKoH He3aBMCUMOro
HacnefoBaHWA  MPU3HaKoB.  LlMTonormuyeckme  OCHOBbI  AUTMOPUAHOINO
CKpeLLnBaHuA.

CuenneHHoe HacnefoBaHue npu3HakoB. Pabotbl T. MopraHa. CuenneHHoe
HacnefoBaHWEe TEHOB, HapylUeHWe CUENIeHns Mexay reHamu. XpomocoMHas
Teopusa HacneaCcTBEHHOCTH.,

"eHeTMKa nona. XpoOMOCOMHbIA MexaHU3M onpeaeneHus nona. AyTocombl U
M0/IOBble XPOMOCOMbI. [TOMOrameTHbIA W reTeporameTHbIin Mos. [eHeTuyeckas
CTPYKTYypa NoJsioBbIX XpOMOCOM. HacnegoBaHne Npu3HaKoB, CLEMNIEHHbIX C NOJIOM.

["eHOTWN Kak LenocTHasa cuctemMa. MneioTponms — MHOXECTBEHHOE [enCTBue
reHa. MHOXeCTBEHHbI annennsm. B3anmopaencTsue HeanneflbHbIX TEHOB.
KomnnemeHTapHOCTbL. dnuctas. lNonvmepus.

CeHEeTUYECKNIA KOHTPO/b PasBUTUA PaCTEHMI, >XMBOTHLIX W 4YesoBeka, a
TaKKe (PM3MOIOTMYECKMX MPOLECCOB, MOBEAEHMS W KOTHUTUBHBLIX (DYHKUMWIA.
["eHeTUYECKME MeXaHN3Mbl CUMOMOreHes3a, MexaHU3Mbl B3aMOAENCTBUA «XO3AMH
— napasnT» K «X039MH — MUKPOOMOM». [eHEeTUYEecKMe acnekTbl KOHTPONS U
N3MEHEHNS HacNeACTBEHHON MH(OPMaLMKN B NOKOMIEHNAX KIETOK U OpraH1M3MOB.

JemoHcTpanuu

MopTpeTsbl: I'. MeHaens, T. MopraH.

Tabnmupbl 1 cxembl: «[epBblii U BTOPOW 3aKOHbI MeHgens», «TpeTuii 3aKoH
MeHgensa», «AHanu3npyloLlee CKpelmBaHue», «HenonHoe AOMWUHMPOBaHUE,
«CLenneHHoe HacnefoBaHVe MNPU3HAKOB Y AP030(unsbl», «[eHeTuka nona,
«Kapuotnn  4yenoseka», «Kapuotun Apo3oguibl», «Kapuotun  NTUubI»,
«MHOXECTBEHHbI annenu3m», «BanmoaencTame reHoB».

Ob6opyfoBaHve: Mofenb [N AeMOHCTpauMu 3aKOHOB  efMHO06pasus
rmopnaoB MepBOro MOKOMEHWA W pacLUernieHvs Mnpu3HakoB, MOAeNb Ans
[EMOHCTpaLUMN 3aKOHa HEe3aBUCUMOrO HacnefoBaHWA NPU3HAKOB, MOAe/b [Ns
AEMOHCTpaLUMM CLUENNEHHON0 HacnefoBaHWUs MPU3HAKOB, CBETOBOM MMKPOCKOM,
MUKponpenapaTt: «po3otmnax.

IlpakTuueckasn paGora «/I3ydyeHWe pe3ynbTatoB  MOHOTMOGPUAHOIO
CKpeLLMBaHWA Y 4PO30UNbI».

IpakTuueckasn  paGora  «/3ydeHne  pe3ynbTatoB  AUTMOPUAHOIO
CKpeLLMBaHWA Y A4pPO30UNbI».



Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumogeincTemne reHotTuna w cpedbl Npyv  POPMUPOBaAHUKM  (heHOTMNA.
3MeHYMBOCTbL MPM3HaKOB. KayeCTBeHHbIE U KO/IMYECTBEHHbIe MpU3Haku. Buapl
MN3MEHYMBOCTIN: HeHAC/IeACTBEHHAsA N HAC/NeACTBEHHAS.

MognpukaumoHHas M3MeHUMBOCTb. Ponb  cpeabl B (hopMUpPOBaHUM
MOANMPUKALMOHHON N3MEHYMBOCTU. Hopma peakumv npusHaka. BaprauyoHHbIN
psg v BapuaumoHHasa Kpusas (B. WoraHHceH). CsoilcTBa MOAM(PUKALMOHHON
N3MEHUYMBOCTH.

["eHOTMNMYeCKas M3MeHUMBOCTb. CBOCTBA FEHOTUMNYECKON N3MEHUNBOCTU.
Buabl reHOTUNMYECKO M3MEHYMBOCTU: KOMOUHATUBHASsA, MyTaLMOHHas.

KombuHaTBHass M3MeHYMBOCTb. Meiio3 M NOMoBOM MNPOLECC — OCHOBA
KOMOWHATUBHOW M3MEHYMBOCTU. PONb KOMOBUHATUBHOW N3MEHYMBOCTY B CO34aHUN
reHeTMYecKoro pasHoobpasus B npeaeniax 04HOro BMAa.

MyTaumMoHHast WM3MEHYMBOCTb. Bupbl MyTauuid: reHHble, XPOMOCOMHbIE,
reHomHble. CroHTaHHble W MHAYUMPOBaHHble  MyTauun. AgepHble ©
untonnasmatuyeckne mytaumm. ComaTuyeckue U MosioBble MyTauun. MNpUYmHbI
BO3HWKHOBEHMA  MyTauuin. MyTareHbl UM WX BAUSHWE Ha  OPraHn3Mbl.
3aKOHOMEPHOCTM MyTaUMOHHOro rnpouecca. 3akOH TFOMOJIOTMYECKUX PALOB B
HacneacTBeHHON mM3meHumBocTn (H.. BaBunoB). BHesmepHas M3MEHUMBOCTbL U
HacneACTBEHHOCTb.

Dnucenemuxa u dnuceHomuka, pojib INnuUuceHemudecKux (])dk‘ﬂ’lOpO(f 6
HACIe008aHUU U USMEHYUBOCMU (])enomunuqecmtx NPUSHAKOB Y OP2AHU3MOE.

JemoHcTpanuu

MopTpeTsl: I'. e ®pus, B. NoraHHceH, H. V. Basunos.

Tabnuubl 1 cxembl:  «Bugbl U3MeHYMBOCTUY», «MoAUMKALMOHHASA
N3MEHYNBOCTbY, «KombunHaTnBHas N3MEHUYMBOCTb, «Meino3s»,
«OnnogoTBopeHme, «I"eHeTnYecKne 3a60/1eBaHNA YenoBeKa», «Brabl MyTauminy.

O6opyaoBaHue: XuBble M repbapHble 3K3eMNIAPbl KOMHATHLIX PacTEHWIA,
PUCYHKW (hoTorpaduim) XX1BOTHbIX C PasfINYHbIMK BUAAMU N3MEHUMBOCTH,

JlaGopaTopHas padora «MccnepoBaHune 3aKOHOMEPHOCTEM
MOANMPUKALMOHHON  M3MeHUMBOCTWU. [1OCTpOeHMe BapuaLMOHHOIO psga W
BapUaLMOHHON KPUBOW».

IIpakTuyeckasn padora «MyTtaumm y  Apo3oduibl  (Ha  rOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBEeKA

KapnoTtun uyenoseka. MexXayHapozHaa nporpaMmma WCCnefoBaHUA reHoma
yenoseka. MeToAbl  M3YYEHWA  TEHETUKM  YesloBeKa:  reHeasiorMyeckKuiu,
GNN3HELLOBbIN, LMTOreHeTUYECKNA, NoONyNALNOHHO-CTaTUCTUYECKUIA,
MOJIEKY/IAPHO-TEHETUYECKMIA. CoBpeMeHHoe onpefesneHune reHoTmna:



MO/IHOreHOMHOEe CEKBEHMPOBaHWe, reHOTUMUPOBaHWEe, B TOM YUC/Ne C MOMOLLbIO
MLP-aHann3a. HacneacTBeHHble 3a060/1eBaHNS YenoBeKa. ["eHHbIe U XPOMOCOMHbIe
bonesHN 4enoseka. bonesHu € HacneACTBEHHOW MPeLpacnoOXeHHOCTbHO.
3Ha4yeHne MeAULVHCKON TeHEeTUKN B MPefOTBPaLeHUN N NIEYEHNU TeHETUYECKUX
3ab60/1eBaHNIA YenioBeka. MeaMKO-TeHeTUYeCKOe KOHCY/NbTupoBaHue. CTBOJIOBbIE
KNeTKN. MOHATME «reHETMYECKOro rpysa». OTUYECKMEe acreKTbl UCCNe0BaHUIN B
06/1aCTV pefaKkTMpoBaHWsa reHoMa U CTBOJIOBbIX K/ETOK.

eHeTUYeCcK/e (aKTOpbl MOBbILWEHHON YYBCTBUTE/IbHOCTW YesioBeka K
(h13nMYECKOMY N XMMUYECKOMY 3arpsisHEHUIO OKpy»KatoLlel cpefbl. eHeTnyeckas
NpeapacrnooXKeHHOCTL YesloBeKa K NaTo/Iornam.

JleMoHCTpanun

Tabnuubl 1 cxembl: «KapnoTun 4denoBeka», «MeTofbl U3yUYeHUsS TeHETUKU
yesnoBekar, «I"eHeTMYecKme 3a60/1eBaHNSA Ye/l0BEKa.

IIpakTHyeckasn padora «CocTaB/IeHNe U aHaIN3 POLOC/IOBHOW.

Tema 15. Cenekuusi OpranusMoB

[lomecTKauma un cenekuusa. 3apoXaeHue Ccenekunn u  LOoMecTUKauuw.
YueHne H. . BasunoBa 0 LleHTpax nNpoUCXOXKAeHWA W MHOroobpasms
Ky/NIbTYPHbIX pacTeHWil. Pofib cenekumm B CO34aHMM COPTOB PAacTEHWUA U MOPOL
XMBOTHbIX. CopT, nopofa, WTamMM. 3aKOH T[OMOJIOTMYECKUX PALoOB B
HacNeACTBEHHOW uM3MeHumBocTM H. . BaBunoBa, ero 3HavyeHwe A/
CeNIeKLMOHHOM paboThl.

MeToabl CEeNneKkUMOHHON paboTbl. WMCKYCCTBEHHbI OTOOP: MacCoBbIA U
UHAMBUAYaSIbHBIA.  JTanbl  KOMOMHALMOHHOW  Cenekumm. cnbiTaHne
npoussoguTeneir no notomcTsy. OTOGOP MO TFEHOTUNY C MOMOLLBIO OLEHKM
(heHOTMNA MOTOMCTBA 1 OTOOP MO reHoTUNY ¢ NomMoLLbio aHannsa AHK.

VICKYCCTBEHHbIA ~ MyTareHe3 Kak  MeTOf  CeeKUMOHHOW  paboTbl.
PagmaLMOHHbIN N XMMUYECKNIA MyTareHe3 Kak UCTOYHNK MyTauuid y Ky/nbTYPHbIX
(hopm opraHusmoB. lcnonb3oBaHWE TEHOMHOIO PeAakTUpOBaHWA W MeTOLOB
pPeKOMOUHaHTHbLIX AHK Ans nonyyeHns MICXOAHOro maTepuana ansa cenekuum.

MonyyeHwne NnoAnNIOUA0B. BHyTpuBMgoBas rmépuamnsaums.
BNM3KOPOACTBEHHOE  CKpeluvBaHMe, WM MHOpuAMHr.  HeponcTseHHoe
CKpewnBaHve, UM aytopuauHr. FeTeposnc n ero npuyunHbl. Mcnonb3oBaHue
rereposuca B cenekuun. OTganéHHas ruépuamsaums. NpeofoneHve 6ecnnofms
MEXBUA0BbIX rMOpMA0B. [LOCTUXEHUSA CeNeKLUMN PaCTEHUIA N XKUBOTHbLIX. «3enénas
PEBOIIOYUUA).

CoxpaHeHne N n3yyeHne reHeTUYeCKMX PeCypPCcoB Ky/bTYPHbIX PacTEHUIA U
UX  OUKUX — poauyei  Ons CO3[4aHWMA  HOBbIX  COPTOB UM TMOPUAOB
Ce/IbCKOXO3SANCTBEHHbIX  KYNbTYP.  M3yuenue, coxpamenue u  ynpasieHue
ceHemu4yecKkumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U NPOMBICIIOBBIX IHCUBONIHBLLX



8 Yensax YIAyuueHus: Cyuecmeyrouux u co30aHus Ho8blx nopoo, TUHUL U KPOCCO8, 8
mom 4qucie C npumeHeHuem COo6peMEHHbLX Memoooe HAaY4HbIX uccxzedoeanuzl,
nepeoosuvlx uoell U NePCneKmuU8HbLX MexHON0ULL.

JleMoHCTpaIMuA

MopTtpetbl: H. . Basunos, . B. MuuypuH, . . KapneyeHko, 1. Tl
NykbaHeHKo, b. J1. Actaypos, H. bopnoyr, [. K. benses.

Tabnuubl N cxembl: «LIeHTPbI MPOUCXOXAEHNA N MHOT006pa3ns KybTYPHbIX
pacTeHUin», «3aKOH FOMOIOrMYECKUX PALO0B B HACc/MeACTBEHHON WU3MEHUYMBOCTU,
«MeToabl cenekumm», «OThanéHHas rmopuamnsaumns», «MyTtareHes».,

JlaGopaTopuas padora «/3yyeHne COPTOB KY/NbTYPHbIX pacTeHWUIA 1N Nopoj,
AOMALLHNX XXUBOTHbIX».

JlaGopaTopHas padora «/13y4yeHne MeToL0B CEeNeKLNN PaCTEHNIA».

IIpakTHyeckasn padora «[1PVBMBKA PACTEHUIN».

Oxckypeusi «OCHOBHble MeTOAbl M [JOCTWXKEHWUA CeNleKuMnU pacTeHuin U
YKNBOTHbIX (Ha CefIEKUMOHHYO CTaHUuto, MIEMEHHY0 hepmy,
CopTOMCMbITATE/IbHBIA  Y4aCTOK, B TeMIMYHOE XO3AWCTBO, B /labopaTtopuio
arpoyHMBEPCUTETA NIV HAYHHOTO LIEHTPA)».

Tema 16. BuorexHo0rusi U CHHTeTHYEeCKAasi OMOJIOTHS

OO6beKTbl, MCMOMb3yeMble B OMOTEXHOMOMMW, — K/IETOYHbIE N TKaHeBble
KyNbTYpbl, MWKPOOPraHn3mbl, MX  XapakKTepucTuka. TpagmumoHHas
GuoTexHonorusa:  xneboneyeHune, MNOMyYeHWE  KUC/IOMOMOYHBLIX  MPOAYKTOB,
BUHOAeNne. MUKpPOBMONOrnMYecknin  cmHTe3. OOBEKTbI  MUKPOOMONOTMYECKMX
TexXHOMornin. NponsBoacTBO 6e/1Ka, aMUHOKUC/IOT Y BUTaMUHOB.

Co3faHne TEXHOMOMNIA N MHCTPYMEHTOB LiefieHanpaB/eHHOr0 U3MEHEHNs U
KOHCTPYMPOBaHWA reHOMOB C Liefibio MoJsly4YeHnUs OpraHn3MoB M X KOMMOHEHTOB,
COAepXKaLLmX He BCTpeYyaroLLmecs B NpMpoae GMOCMHTETUYECKIME NYTW.

KnetoyHas mHXeHepusi. MeTofbl Ky/bTypbl KNeTOK U TKaHeil pacTeHWid K
XMBOTHbIX. KpunobaHkn. ComaTuyeckas rmbpuamsaums ©M  COMaTUYECKU
ambpuoreHes. licnonb3oBaHWe raniiongoB B CeNeKUMW pacTeHUin. Iloayuenue
MOHOKNOHANbHBIX aHumumel. Mcnonv3o08anue MOHOKIOHANIbHBIX U NOJUKTIOHATbHBIX
anmumen 6 Mmeduyure. VICKYCCTBEHHOE OMIOAOTBOPEHNE. PEKOHCTPYKUUA
ANLEKNETOK U KIOHMPOBaHME YXUBOTHbLIX. MeTof TpaHCniaHTauum agep KieTok.
Texnonocuu 0300p06ﬂeHUﬂ, KyJibmusupoearnusl u MUKDOKJIOHANIbHO20
PA3SMHOINCEHUA CeNbCKOXO3AUCMBEHHbIX KyJlomyp.

XpOMOCOMHasA W TreHHas WHXeHepusi. VICKYCCTBEHHbIA CUHTE3 reHa W
KOHCTpyupoBaHue pekoMOuHaHTHbIX AHK. Cosdanue mpanceennvix opeanusmos.
JOCTXKEHMA 1 NEepCneKTUBbl  XPOMOCOMHOW U TEHHOW  UHXeHepuw.
IKOMIOrMYECKME N ITUYECKME NPOBIEMbI TEHHON NHXXEHeEPUN.



MeauumHcKne 6uotexHonorum. NMoctreHoMHas ungposas meguumHa. MLP-
AnarHoctTuka. MeTabo/IOMHbIA  aHan3, TeHOLEHTPUYECKUA aHaiu3 npoTeoma
YenoBeka 4719 OLEHKW COCTOAHWA ero 340poBbs. Vcnonb3oBaHWe CTBO/OBLIX
Knetok. TapreTHaa Tepanusa paka. 3D-6uovHXeHepusa [4ns  pas3paboTKu
(hyHAAMEHTa/IbHbIX OCHOB MeAUUMHCKUX TEXHOMOIWIA, CO3[4aHUs KOMMIEKCHbIX
TKaHeil CoYeTaHWeM TEeXHONIOrNiA TPEXMEPHOrO GUONPUHTUHIA M cKaddonanHra
AN peLleHns 3ag4a4y nepcoHaIM3npoBaHHOM MeaNLMHBI.

Co3fiaHne BEKTOPHbIX BaKUWMH C Lefiblo 06ecrneyeHnss KOMOUHMPOBAHHOW
3aWwmTbl OT BO36yauTenein OPBW, ycTaHOBNEHWE MOMEKYNSPHBLIX MeXaHU3MOB
hyHKUnoHMpoBaHna PHK-cogepykalumx BMPYCOB, Bbi3blBalOLWMX 0CO60 OMacHble
3a60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JleMoHCTpanumn

Tabnuubl N cxembl: «cnonb3oBaHe MUKPOOPraHM3MOB B MPOMbILL/IEHHOM
Npou3BOACTBE», «KNeTouHasas UHXeHepuUa», «I"eHHasa MHXXeHepUsa».

JlaGopaTopHnas padora «/13y4yeHne 06beKTOB BMOTEXHOMOM NN,

IIpakTuyeckas padora «[1ony4yeHNe MONOYHOKUC/ILIX MPOLYKTOBY.,

Okckypeust  «BUOTEXHONMOMMA — BaXHeWLWas nNpou3BOAMTeNlbHAsA cuna
COBPEMEHHOCTM (Ha BUOTEXHOIOrMYECKOe NPOM3BOACTBO).

11 KJIACC

Tema 1. 3apoxnenue W pa3BUTHE IBOJIOIHOHHBIX MPEACTABJICHHH B
ouosiorumn

JBONOLMOHHAA Teopua Y. [JapsBuHa. [1pegnocbinky  BO3HUKHOBEHUA
fapBuHN3Ma. XK13Hb N Hay4yHasa aeaTenbHoCcTb Y. [JapsuHa.

[BwxyLme cunbl 3BoMIOLUN BUAOB No Y. [lapBuHy (BbICOKas MHTEHCMBHOCTb
PasMHOXXEHWS  OpPraHW3MOB, HacCNefCTBeHHasd W3MeHYMBOCTb, 6opbba 3a
CYLLIECTBOBaHWE, eCTECTBEHHbIN 1 UCKYCCTBEHHbIA 0TOOP).

OdopmnieHne cuHTeTMYecKo Teopumn 3ssonoumn (CT3I). HeitpanbHas
Teopus  3Bomoumn. CoOBpeMeHHas  3BOMIOUMOHHAA  6uonorus.  3HayeHue
3BOJOLMOHHON TEOPUN B (hOPMUPOBAHNM €CTECTBEHHO-HAYYHOW KapTUHbI MUpPa.

JdemMoHcTpanuu

MopTpeTbl: ApuctoTtenb, K. JluHHein, XK. b. Nlamapk, 3. XK. CeHT-Unep, X.
KtoBbe, Y. fapsuH, C. C. YeTtBepukos, L. N. LLmanbrayseH, k. Xongei, A. K.
benses.

Tabnuubl M cxembl: «Cuctema >kmsot npupogbl (no K. JIMHHEND)»,
«JlecTHMUa XMBbIX cyuwlects (no Jlamapky)», «MexaHU3m (POPMUPOBaHUS
MPUCMOCOGNEHNIA Y pacTeEHNA M XKXMBOTHbLIX (N0 Jlamapky)», «KapTa-cxema
MapuipyTa nyTewectsna Y. JapBuHax, «Haxoaku Y. AapsuHa», «PopMbl 60pbObI
3a cyllecTBoBaHMe», «[lopodbl ronyb6eit», «MHoOroobpasme KynbTYypHbIX (opM



KanycTbl», «[10poAbl AOMALLHMX XXMBOTHBIX», «Cxema 06pa3oBaHNA HOBbIX BU0B
(mno Y. [apsuHy)», «CxemMa COOTHOLUEHWUA ABWXYLUMX CWUI  3BOMOLUN,
«OCHOBHbIE MOJIOXKEHNA CUHTETUYECKOI TEOPUM 3BOTHOLUN.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

Monynaumsa Kak afnemeHTapHas eanHuua asonounn. CoBpeMeHHble METOARbI
OLEHKM TeHeTMYeCKOro pasHoobpasvsa W CTPYKTYpbl NOMynsunin. Vi3ameHeHume
reHothoHZa MONyNnAUMM KakK 3/1eMEeHTapHOe 3BOJIIOLUMOHHOE SABfIEHMe. 3aKOH
reHeTMYecKoro pasHoeecus K. Xapau, B. BaiiH6epra.

AneMeHTapHble (akTopbl (ABVKYLIME CUIbl) 3BOMOUMA. MyTalMOHHbI
npouecc. KombuHaTVBHas W3MeHUYMBOCTb. [lpeiid TreHOB —  C/y4aiHble
HeHanpaB/leHHble  W3MEHEHMsi 4YacToT anfiefied B nonynauusx.  dddekT
OcHoBatena. IAggexkm oOymoviiounoeo 2opaviuuka. CHuUdCeHUE 2eHemudecKo2o
pasznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opeticha 2ernos 6
bonvuwux u  manbix  nonyaayusx.  Mwurpauumn.  M3onaums  nonynsuui:
reorpatmyeckas (NpoCcTpaHCTBEHHAs), bronornyeckas (PenpoayKTUBHas).

EcTecTBEHHbIM OTOOP — HanpaBnAwWMA  akTop 3sonounn. Popmbl
eCTECTBEHHOro oTbopa:  ABWXKYLMIA,  CTabUIM3MPYIOLNIA,  pa3pblBatOLLMN
(An3pynTuBHbIA). MonoBoin 0T60pP. BO3HMKHOBEHME W 3BOMKOLMA COLIMANLHOIO
MOBEAEHMS XXMBOTHBIX.

MpUCnocob/eHHOCTL  OpPraHuM3MoB  Kak  pe3y/nbTaT  MUKPO3BOHOLMN.
BO3HMKHOBEHWE  npucnocobneHwin 'y opraHuamoB.  ApomMopdosbl  ”
nanoagantauun. Mpumepbl NPUCNOCO6/IEHNIA Y OpraHM3MoB: MOPMO/IOrMYeCKue,
(m3monornyeckme,  Guoxmmmnyeckme,  nosegeHyeckne.  OTHOCUTENILHOCTb
MPUCMOCcO6/IEHHOCTN OPraHN3MOB.

Bug, ero kputepum un CTpyKTypa. BupgoobpasoBaHme Kak pesynbTar
MWKPO3BONOUMK. M30nauma — KNHOYeBO (hakTop BmMAo06paszoBaHus. MyTn u
Cnocoobl BMA006pa30BaHUs: annonarpuyeckoe (reorpaduueckoe),
cumnatpuyeckoe  (3K0OI0OrM4yeckoe), &MFHOBEHHOE» (nonunnonansaums,
rmépunamsaums). AnmTenbHOCTb 3BOMOLMOHHBIX MPOLIECCOB.

MexaHn3Mbl (DOPMUPOBaHNA BMOIOTMYECKOro pasHo0bpasus.

Ponb  3BOMOUMOHHON 6GuonorMnm B pa3paboTKe HayuHbIX METOA0B
COXpaHeHMs 6ropaszHoo6pasns. MUKPOIBOMOLMNA 1 KOIBO/OLMA MapasnuToB U KX
X0351eB. MexaHn3mbl OPMUPOBAHNSA YCTOMUYMBOCTU K aHTUBUOTUKAM M Crocobbl
60pbOLI C HEM.

JdeMoHCcTpauu

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

Tabnuubl 1 cxembl: «MyTauMOHHasA W3MEHUYMBOCTb», «llonynAuMOHHaA
CTPYKTYypa Buga», «CxemMa nposiBfieHNs 3akoHa Xapan—BainHbepra», «[BvxyLine
CWUNbI 3BOSTOLUNY», «IDKONOrMYecKas U30NAUnUA NONynsumin CeBaHCKON qopenn»,



«["eorpauueckas  M30M19UMA  JIMCTBEHHMUbI  CMOMPCKOM W NIMCTBEHHMUUPbI
AaypcKom», «MonynsaumoHHbIE BO/IHbI YACNIEHHOCTM XULLHUKOB U XXepPTB», «Cxema
NEeNCTBUSA €eCTECTBEHHOr0 0T6opa», «®PopMbl 6OpbObI 32 CYLLECTBOBAHME,
«HAyCcTpranbHbIA MenaHn3m», «XXuBble MCKOMaeMble», «OKPOBUTE/bCTBEHHAS
OKpacka YXMBOTHbIX», «[MpegynpexaatoLLas OKpacka YXMBOTHbIX»,
«dusnonormyeckme agantauum», «MpucnocobneHHOCTb OpraHuW3MoB U eé
OTHOCUTE/bHOCTb», «Kputepumn Buga», «Buabl-aBoiiHMKu», «CTPyKTypa Buaa B
npupoge», «Cnocobbl BMA00OpazoBaHMs», «I"eorpagmyeckoe Braoobpa3oBaHuMe
TPEX BWAOB NaHAbIWe», «3IKONOrMyeckoe BMA00Opa30BaHWe BWAOB CUHUL»,
«[Monmnnonabl pacTeHNn», «KanycTHO-peeuUHbIA Tnépunay.

O6opyfoBaHue: repbapun pacTeHui, KONNEKLUMM HAaCEKOMbIX, Yy4vena NTuL, 1
3Bepeit C npumepamun pasfiMyHbIX MPUCMOCOONEHNIA, Yydena NTUL WU 3BEpEen
pasHbIX BWAOB, Trepbapun pacTeHWin GAM3KMX BUAOB, 06pPa30BaBLUMNXCA
pas/iMyHbIMK crocobamum.

JlaGopaTtopnasi padora «BbliBNeHWE W3MEHUMBOCTM Yy 0CO6eil O4HOro
BUa».

JlaGopaTtopnass  padora  «[lpucrnocobneHNs  opraHMsMoB U UX
OTHOCUTE/bHAas Lie1eco06pasHOCTb.

JlaGopaTopnass paGora «CpaBHeHWe BWUAOB MO MOPMONIOrNYECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoIOUMs U €€ pe3yabTaThl

MeToabl  M3y4yeHUs  Makpo3Bo/OUMW.  [afleOHTONIOrMYecKe  METOApbI
n3yyeHUs 3Bomouun. [lepexofHble (QOPMbI M (PUIOreHeTUYeCcKne psAabl
OpraHn3Mos.

Buoreorpadmuyeckme metodbl U3yyveHUs asonoumn. CpaBHeHVe (opbl U
(hayHbl MaTepuKOB M OCTPOBOB. Buoreorpaduyeckue obnactv 3emnn. Buibl-
3HAEMUKMN N PESIUKTBI.

AMOPUONOrNYECKNe U CPaBHUTEILHO-MOPMOIOrMYeCcKe METOAbI U3YYeHUs
aBonoUMN. TeHETUYECKMe MeXaHU3Mbl 3BOJIOLMU OHTOreHe3a W MOSBIEHMS
3BOMMIOUMOHHbIX ~ HOBLUECTB.  [OMOMOrMYHbIE WU aHa/IOrTUYHbIE  OpraHbl.
PyOovMeHTapHble  opraHbl M ataBu3Mbl.  MONEKyNsapHO-reHeTuYecKue,
OMOXMMMYECKME U MaTeMaTUYecKMe  MeTOAbl  W3YYeHUs  3BOJOLUN.
[FOMOonornyHble reHbl. COBpeMeHHble MeTOAbl MOCTPOEHUS (DUIOreHETUYECKMX
[lepeBLEB.

XPOMOCOMHbIe MyTaLun 1 3BONHOLNA TEHOMOB.

Ob6uwne 3aKOHOMepPHOCTU (MpaBwunia) 3BOMIKOUUN. [Ipunyun cmenvl yHKyuil.
HeobpaTtmocTb 3Bonoumn. AfanTuBHas paguaums. HepaBHOMEPHOCTb TEMIMOB
3BO/IIOLMMN.

JdeMoHCcTpauu



MopTtpeTbl: K. M. bap, A. O. KoBanesckuit, ®. Mionnep, 3. 'eKKensb.

Tabnuubl 1 cXxeMbl: «PUNOreHETUYECKUIA PsA NTOLAAN», «APXEONTEPUKC,
«3Bepo3ybble  Awepbl»,  «Crerouedanbl»,  «PUHMOMUTBLI»,  «CeMeHHble
NanopoTHUKM», «buoreorpamyeckmne 30HbI 3eMnn», «peid) KOHTUHEHTOB»,
«PenuKTbl», «Hava/lbHble CTagum 3MOPUOHANBHOIO Pa3BUTMA MO3BOHOYHbLIX
XXUBOTHbIX», «[OMONOTUYHbIE W  aHaIOTUYHbIE OpraHbl», «PYyANUMEHTbI»,
«ATaBU3MbI», «XPOMOCOMHble Habopbl 4YesioBeka M LUMMMaH3e», «[ /laBHble
Harnpas/eHNs 3BOMOLUNN», «O6LLME 3aKOHOMEPHOCTU 3BOTIOLNN».

O6opyfoBaHue: KoMekumun, repbapuv, MyNs>XM WCKOMaeMblX OCTaTKOB
OpraHu3mMoB, MY/IXXN TOMONIOTUYHBIX, aHAIOTUYHbIX, PYAMMEHTAPHbLIX OpraHoB U
aTaB13MOB, KOJINEKUNN HACEKOMbIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HayuyHble runoTesbl MPOUCXOXKAEHUS XXWU3HM Ha 3emne. AbMOreHes wu
naHcnepmus. [JoHay4yHble MPeiCTaB/IEHUS O 3aPOXKAEHUN XKU3HU (KpeauuoHU3M).
"MnoTe3a NOCTOAHHOIO CamMo3apOXKAEHNA XKMU3HN 1 eé OnpoBepXKeHne onbiTamn .
Peau, /1. CnannaHuaHu, J1. MNMactepa. MNponcxoXaeHne Xn3Hm n actpoononorus.

OCHOBHbIe aTansl HeopraHM4ecKom 3BOJIHOLMMN. MnaHeTapHas
(reonorunyeckas) aBonOUUA. XUMUYECKas 3BOMOUMA. ABUOreHHbIA CUHTE3
OpraHM4yecknx BeLWECTB U3 HeopraHuyeckux. OnbiTr C. Munnepa n . KOpw.
Ob6pa3oBaHMe MOMMMEPOB U3 MOHOMepoB. KoauepsaTHas runotesa A. W.
OnapuHa, rmnoTesa NepeBmMyYHOro 6ynboHa K. XongeinHa, reHeTnyeckas runoresa
. Ménnepa. Pnbosumbl (T. Yek) u runotesa «mupa PHK» Y. unbéepra.
dopmMmpoBaHNe MeMOPaH 1 BO3HUKHOBEHMWE MPOTOK/IETKN.

NcTopma 3emnm n Metodbl €€ u3ydyeHUs. lickomnaemble oOpraHu4eckue
octatku. [eoxpoHonorms wn eé wMetodbl. OTHOCUTENbHAs W abCOMOTHAS
reoxXpoHosorus. I"'eoXpoHON0rnyecKas LKana: 30Hbl, 3pbl, NEPUOAbI, IMOXN.

HauanbHble 3Tanbl OpraHM4Yeckoin 3sontouun. TlosBNeHME U 3BOMOLMS
MepBbIX K/ETOK. IBONHOUMA MeTabonm3ma. BO3HMKHOBEHME NEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIe BUOMMEHKM KaK aHa/Ior NepBblX Ha 3em/ie COOOLLECTB.
CtpomatonnTel. [NpoKapnoTbl 1 3yKapuoTsl.

MpouncxoxaeHne 3yKapuoT (CMMOrOreHes). SBONOLNOHHOE MPOUCXOXKEHNE
BUPYCOB. [1pONCXOXKAEHNE MHOTFOK/ETOYHbLIX OpraHn3MoB. BO3HUKHOBEHMe
OCHOBHbIX Ipynn MHOIMOK/NeTOYHbIX OPraHNU3MoB.

OCHOBHble 3Tanbl 3BOMOLUMM BbICLUMX pacTeHMit. OCHOBHble apomMopdo3bl
pacTeHuid. Bbixof pacTeHMid Ha cyuwy. [losiBneHWe CMNOPOBbIX PacTEHUIA U
3aBoeBaHMe UMW cywn. CeMeHHble pacTeHus. [1pOMCXOXAeHME LBETKOBbIX
pacTeHUA.

OCHOBHble 3Tanbl 3BOMOUUA XMBOTHOrO Mupa. OCHOBHble apoMopdo3bl
XVBOTHbIX. BeHackasa (hayHa. KeMOpPUACKMIA B3pbIB — MOSB/IEHNE COBPEMEHHbIX



TUNOB. [epBble XOPA0BbIe XXMBOTHbIE. XKM3Hb B BOAe. IBONOLMA MO3BOHOUHbIX.
MponcxoxaeHne amubunin n pentunmin. TPoONCXoXKAeHWEe MIEKONUTAOWMX
ntuy. MpuHUMN  KaoyeBoro apomopdgosa. OcBOeHWe 6eCcro3BOHOYHLIMU 1
MO3BOHOYHbLIMW XMBOTHLIMU CYLLN.

Pa3BuTME XM3HM Ha 3emsie MO 3pam M MNepuogam: apxei, MpoTepo30Mu,
Naseo3oil, Me3030i, KanHO30M. O6Lad xapakTepucTuka Kavmata WU
reosiormyeckux rnpoweccos. losiBNeHME W pacLBeT XapaKTepHbIX OpraHuW3moB.
YrneobpasoBaHue: ero ycioBusa 1 BIMSAHME Ha ra3oBblil COCTaB aTMOCKEpbI.

MaccoBble BbIMUPAHNA — 3KOJIOTMYECKNe Kpu3nchbl NpoLunoro. MpuynHel n
CNeACTBMA MacCOBbIX BbIMMPaHWil. COBPEMEHHbIA 3KOOTUYECKUIA KPU3KC, ero
0cobeHHOCTW. [Mpobnema coxpaHeHNs 6uopasHo06pa3ns Ha 3emse.

CoBpemeHHad cucTemMa OpraHm4eckoro mupa. MpuHUMNGl Knaccugumkaumm
opraHn3moB. OCHOBHbIE CUCTeMAaTMYeCKne rpynmnbl OpraHN3MoB.

JlemoHcTpanuu

MopTpeTbl: ®. Pean, J1. CnannaHuaHu, J1. MNMactep, L. . Me4dHukos, A. U.
OnapuH, . XongeiH, I'. Ménnep, C. Munnep, I'. KOpn.

Tabnuupl n cxembl: «Cxema onbita ®. Pean», «Cxema onbiTa J1. Mactepa no
N3y4YeHNIO CaMO03apoXKAeHUA XU3HU», «Cxema onbita C. Mwunnepa, I'. KOpu»,
«OTanbl  HEOPraHW4YeckoW  3BOMOLUMM»,  «[ €OXPOHOMOrMYecKas  LLKana»,
«HayvanbHble 3Tanbl OpraHNYeckom 3Bonruumn», «Cxema 06pa3oBaHUS 3yKapuoT
nyTéM cumbuoreHesa», «Cuctema >XMBOWM npupodbl», «CTpoeHWe BuMpyca»,
«Apomopo3bl  PacTeHUn», «PUHMOPUTLI», «OAHOKNETOUYHbIE BOLOPOC/N»,
«MHOrokneTouHble Bogopocan», «Mxu», «[l1anopoTHNKK», «I 0N0CEeMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pacTeHWUA», «Cxema pasBUTUS >XMBOTHOMO
MUpa», «ApPoMOpdO3bl XKMBOTHbIX», «[llpocTenumne», «KULLIEYHONONOCTHbIE,
«[1lnockue yepBu», «YneHncToHorune, «PbIbbI», «3eMHOBO/HbIEe»,
«[pecmbiKatowpmecs», «MTuybl», «Mnekonutawowme», «Pa3BUTME XU3HWU B
apXenckom ape», «Pa3BUTME XM3HU B NMPOTEPO30MCKON 3pe», «Pa3BUTUNE YXKU3HU B
Naneo30MnCKon ape», «PasBUTME XKM3HM B Me3030MCKONM 3pe», «PasBUTME KN3HM B
KaliHO301MCKOM 3pe», «COoBpPeMeHHas C1CcTeMa OPraHNY4ecKoro Mmpa.

O6opygoBaHue: repbapuv pacTeHWUd pasNYHbIX OTAENOB, KOMNeKuun
HaceKOMbIX, BNaXKHbIe MpenapaTbl XXUBOTHbLIX, PaKOBUHbLI MOJI/THOCKOB, KOJINEeKLMN
UINOKOXMX, CKeNeTbl MO3BOHOYHbIX >KMBOTHBIX, 4yyena nMTUL W 3Bepen,
KONMEKUMN OKaMeHeNIoCTer, MOMe3HbIX MCKOMaeMbIX, MYNSHXKM OpraHUYecKmx
OCTaTKOB OpraHn3moB.

BupryaabHaa  gal0oparopHass padora «MogjennposaHve  OMbITOB
Mwunnepa—HOpu No “3y4eHnto abMOreHHOro CMHTe3a OPraHNYecKnX CoeAMHEHNI B
MepPBUYHOI aTmocepe.



JlaGoparopuasi paGora «/I3ydeHMe M ONUCaHME MCKOMaemblX OCTaTKOB
APEBHNX OPraHnU3MOB».

IIpakTuyeckas padora «M3yyeHMe OCOOGEHHOCTENW CTPOEHUSI pPacTeHWi
pasHbIX OTAEN0BY.

IIpakTuueckasn padora «/13yyeHne 0COBEHHOCTEN CTPOEHNSA NO3BOHOYHbIX
YXMBOTHbIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pasfensl 1 3agaym aHTpononorumu. Metoabl aHTPOMONOTUN.

CTaHOB/IEHVE MpPeACTaBNeHUn O MPOUCXOXAEHUM YesioBeKa. PennrnosHble
B0O33peHus. COBPeMEHHbIE HayUHble TEOPUMN.

CXO0ACTBO YenoBeKa C XXMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHNE Ye/0BEKa.
CBuaeTensCTBa  CXOACTBA  YefioBeKa C )KMBOTHbIMW:  CPaBHUTE/IbHO-
MOpP{0/Iormyeckue, aMOpMOoNIornyeckue, (h1310N0ro-6MOXNMNYECKNE,
nosefeHyeckne. OTIMUNA YenoBeKa OT XXMBOTHbIX. MPAMOX0XAEHME Y KOMIIEKC
CBSI3aHHbIX C HUM MPU3HAKOB. Pa3BMTMe FO/I0OBHOMO MO3ra Y BTOPON CUTHA/IbHOM
CUCTEMBI.

AmxyLme cunbl (hakTopbl) aHTPOMoreHesa: 6MoorMYeckme, colmasbHble.
CoOTHOLLEHME BMONOrMYECKUX U CoLMabHbIX PaKTOPOB B aHTPOMOreHese.

OCHOBHble CTagMn aHTponoreHesa. PaHHWe 4enoBekoobpasHble 06e3bsHbI
(MPOKOHCY/bI) M paHHWe NOHrMAbI — 06LLMe NpeKX YeNnoBeKOOOpasHbIX 06e3bsiH 1
nofen. ABCTpanionNUTEKN — ABYHOrne Npefiku nogei. Yenosek ymenblid, nepsble
N3roTOBNEHUSA opyanid Tpyda. YenoBek NpsMOXOoAsLWMiA 1 NePBbIA BbIXO NtOAeN
3a npegenbl  Adpukn.  Yenoek rerdgenboeprckni —  06wWMiA Npeaok
HeaHepTa/IbCKOro YesloBEKa M YenoBeka pasyMHOro. Yenosek HeaHAepTa/lbCKUI
KaK BWA MO X0M04HOro Knvmata. YenoBek pasyMHblii COBPEMEHHOIO TWNa,
[NEHNCOBCKUIA  YenioBeK, OCBOEHWE KOHTWHEHTOB 3a npefdenamu  Adpukn.
[NaneoreHeTnKa 1 NaseoreHOMUKa.

SBOMOLUMSA COBPEMEHHOIO YenoBeKa. ECTECTBEHHbIN OTOOP B MONYNALMSAX
yenoBeka. MyTauUMOHHBIN npouecc 1 nonMMopgmnamM. MonynsunoHHbIE BOJIHBI,
Apeind) reHoB, murpaumst U «3ekT ocHoBaTeNs» B NOMyNAUUAX COBPEMEHHOMO
yesoBeka.

Uenoseyeckne pacbl. oHATME O pace. bonblive packl: eBponeonaHas
(eBpasuiickas),  aBCTpasio-HerpovaHas  (3KBaTopuasbHasl),  MOHIOMI0MAHaS
(asnarcko-ameprKaHckas). Bpemsi 1 nyTu pacceneHus 4YenoBeka MO MJaHeTe.
EOMHCTBO  4esioBeyeCKMX  pac. HayyHad  HECOCTOATENbHOCTb — pacu3ma.
MpUCnoco6/eHHOCTL YenioBEKA K PasHbIM - YC/IOBUAM  OKPY>XKatoLein cpegpbl.
BnnaHne reorpadmueckor cpedbl M Apeiddpa reHoB Ha  MOpPgosiorMio  u
(PM3M0N0r N0 YenoBeKa.



MexaucumnanmHapHole  metodbl B (hm3mdeckoil  (B6MOIOrMYecKoin)
aHTpornonornn.  3BOJIIOLMOHHAA  aHTPOMoiorMa 1 Nae0aHTPONosorna
YesioBeYECKUX nonynsumin. bruocouunanbHble UCCNefoBaHMs MPUPOLbI YenoBeKa.
VccnenoBaHve KO3BO/OLMM BMOIOTMYECKOT0 1 COLMAIBHOTO B YesI0BEKeE.

JdeMoHCcTpaMu

MopTtpeTsl: Y. dapsuH, J1. lukn, A. A. PornHcknid, M. M. Mepacmos.

Tabnuubl N cxembl: «MeTofbl aHTPOMOIOrMM», «["0NIOBHOM MO3I YesioBeKa,
«YenoBekoobpasHble 006e3bsHbI», «CKeNeT u4enoBeka W CKeNeT  LUMMMNAaH3e,
«PYANUMEHTLI M aTaBuU3MbI», «[ABVXKYLLME CUSbI AHTPOMOreHe3a», «3B0JIHOLMOHHOE
APEBO  4enoBeKka», «ABCTpanonuTek», «YenoBek ymenblid», «Yenosek
NPSAMOXOAALLMIAY», «[eHNCOBCKNIA YenoBek» «HeaHaepTabLbl», «KpOMaHbOHLbI»,
«[MpefKkn yenoseka», «3Tanbl 3BOMOLUN Ye/TOBEKA», «Packl Ye10BeKa».

OO6opyaoBaHMe:  MYNHKM  OKaMeHeslocTeld, NpeAMeTOB  MaTepuasibHOWA
KyNbTypbl MPeAKoB 4enoBeka, penpogykuum (dotorpadpumn) KaptuH C
MUMONOrNYECKUMN 1 OUBMENCKMMUN  CHOXKETaMM  MPOUCXOXKAEHNA Ye/0BeKa,
(hoTorpagmm HaxofoK MCKOMaembIX OCTATKOB Ye/I0BEKA, CKe/IeT YesioBeKa, Mojesb
Yyepena YesoBeKa W yepena LWMMNAaH3e, MOAENb KUCTM YesoBEeKa U KUCTU
LUMMMaH3e, MoJenn Topca NpPeKoB Ye/l0BeKa.

JlaGopaTtopuass paGora «/I3yyeHne OCOBEHHOCTE CTPOEHMSI CKeneTa
4e/lI0BEKa, CBA3AHHbLIX C MPAMOX0XAEHNEeM.

IpakTuyeckas padora «/13yyeHne 3KONOMMYECKMNX afanTalmin YenoBeka.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKIIel cpeaou

3apoxaeHne 1 passuTne akonorum B Tpyaax A. N'ymbéonbata, K. ®. Pynbe,
H. A. CeBepuoBa, 3. Nekkens, A. TeHcnn, B. H. Cykauésa. Pa3fensl 1 3agayu
akonoruun. Ceasb 3KONOrUK ¢ APYrMMn HayKamu.

MeToabl 3konoruun. lonesble HabMOLEHUA. DKCMEPUMEHTbI B 3KOMOTUW:
npupogHble ¥ nabopatopHble. MogenmpoBaHue B 3KOMOTMK.  MOHUTOPUHT
OKpY>KatoLLiel cpefpl: NOKasbHbIA, PErMOHaIbHbIA U FNO6a/bHBbIA.

3HayeHVe  3KOMOrMYECKUX 3HaHWA AN YesioBeKa.  DKOMOrMyeckoe
MMPOBO33pEHNE KaK OCHOBa CBSA3ell YenioBevecTBa C Mpupogon. dopmmpoBaHme
9KONOrMYECKON KyNbTypbl Y 3KONOrMYECKO FPaMOTHOCTM Hace/leHus.

JemoHcTpanuu

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

Tabnuubl 1 cxembl: «Pa3genbl 3Konornm», «MeTogpl 3Konornmy», «Cxema
MOHUTOPVHIa OKPY>KatoLLEein Cpesbl».

JlabopaTtopHas padora «M3yueHune METOA0B 9KOJIOrMYecKmx
nccneaoBaHuim».



Tema 7. Opranusmsl U cpea O0MTAHUSA

JKonormyeckme akTopbl 1 3aKOHOMEPHOCTM UX AencTens. Knaccugpukaums
3KO0MOrMyecKmx pakTopoB: abUOTUYECKMNE, BUOTUYECKME, aHTPOMOreHHble. ObLme
3aKOHOMEPHOCTU [AelCTBUA 3KOornMYecknx ¢aktopos. lMpasuno MuHumyma (K.
LLinpeHrens, HO. Jlnbux). TonepaHTHOCTb. IBPUOWOHTHbIE M CTEHOOUOHTHbIE
OpraHu3mbil.

AbnoTtunyeckme qakTtopbl. CBET KakK 3KOMOrMyeckuii aktop. [eincteve
PasHbIX Y4aCTKOB CO/IHEYHOrO CMeKTpa Ha OpraHu3mbl. DKOMOrMYecKue rpymnmnbl
PaCTEHUA WM >KMBOTHbIX MO OTHOLIEHWIO K CBeTy. CurHajbHas posib CBeTa.
doTonepmoaunsm,

Temnepatypa Kak 3KO/IOTMYeCKU (hakTop. [eilcTBMe Temnepatypbl Ha
opraHusmbl. OMKMNOTEPMHbIE N TOMOMOTEPMHbIE OPraHn3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIE OpraHN3Mmbl.

BnaXHOCTb Kak 3KOMOrm4yeckuini (aktop. [MpucnocobneHns pacTeHUn K
MOLAEPKaHNI0 BOAHOro banaHca. Knaccugukaums pacTeHUiA Mo OTHOLLUEHUIO K
Boge. Mprncrnocob6seHNs XNBOTHBIX K U3MEHEHNIO BOAHOIO peXxkunma.

Cpegbl 06UTaHNA OpraHW3MOB: BOAHAsA, Ha3eMHO-BO3AYLUHas, MOYBEHHaS,
rnybvHHas  MOAMOYBEHHAs,  BHYTPUOPraHuW3mMeHHas.  PUNKO-XUMUYECKME
0COGeHHOCTN cpel 06uTaHUst opraHn3amMoB. [lpucrnocobneHnss OpraHM3mMoB K
YKN3HW B pa3HbIX cpeaax.

Buonornyeckne puTmbl. BHelWHWE W BHYTpPeHHWE pUTMbl. CyTOYHbIE U
roAuyHble puUTMbl. MPUCNOCO6IEHHOCTL OPraHM3MOB K CE30HHBLIM M3MEHEHUAM
YCNOBUIA XN3HN.

YXU3HeHHble  (hopMbl  OpraHM3MoB. T[lOHATME O >KU3HEHHOW opwme.
YKn3HeHHble (POPMbI pacTEHWNIA: fepeBbs, KYCTapHUKN, KyCTapHUYKM, MHOTO/IETHME
TpaBbl, OAHOMETHME TpaBbl. YXU3HEHHblEe (OPMbl XXMBOTHbLIX: TUAPOOUOHTHI,
reobuoHTbI, a3p06MOHTLI. OCOBEHHOCTN CTPOEHMA 1 06pasa XKMU3HMU.

BuoTnyeckne  haktopbl.  Bugbl  GMOTMYECKMX  B3aMMOAENCTBUIA:
KOHKYPEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero ¢opMbl. MNapasntusm, Koonepauus,
MyTyann3m, KOMMeHcaIM3M (KBapTUPaHTCTBO, Hax/1lebHMYeCcTBO). HeTpodnyeckme
BlaumogencTemsa  (Tonuueckue,  Qopuyeckne,  (abpuyeckmne).  3HayeHMme
OMOTUYECKMX B3aVMOLENCTBUN /1 CYLLECTBOBAHWSA OpPraHu3sMoB B cpefe
06uTaHMA. MPUHLMM KOHKYPEHTHOIO UCK/THOYEHMS.

JdemMoHcTpanuu

Tabnuubl N CXembl: «3KoMormyeckne Maktopbl», «CBETOBOWN CMEKTP»,
«OKONOrMYEeCKMe rPynrbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «TenioKPOBHbIE
XXVBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «PU3MONOrnyeckne agantaymm
XXMBOTHbIX», «Cpefbl 00WUTAHUS OpPraHnM3MoB», «BMOIOTNYECKME PUTMbI»,
«KM3HEHHbIE  (DOPMbI  pPacTeHWUiA»,  «KW3HEHHbIE  (DOPMbl  XXMBOTHbIX»,



«JKOCMCTEMA LLUMPOKOIMCTBEHHOTO leca», «9KOCMUCTeMa XBOMHOI0 fieca», «Llenu
NUTaHMSA», «XUWHUYECTBO», «llapasntusam», «KOHKypeHuus», «Cumonos»,
«KOMMeHcann3m».

O6opyaoBaHMe: repbapun PacTeHUn U XMBOTHbIX, MPUCMOCOOMEHHbIX K
BMIUAHUIO Pa3/INYHbIX 3KOMOTMYECKMX (haKTopoB, repbapun CBETONHOMBLIX,
TeHeNtOMBbIX N TEHEBbIHOC/IMBLIX PACTEHWIA, CBETONHOOMBLIE, TeHeNOOMBbIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUs, repbapun 1 KOMNeKUMn Teniontoomssbix,
3MMOCTOMKNX, MOPO30YCTOMUMBLIX PAacTEHWUIA, Yy4yena MTUL, U 3Bepei, repbapum
pacTeHuid, OTHOCALMXCA K rurpodmTam, Kcepodutam, Me3oguTam, KOMHATHbIE
pacTeHus AaHHbIX TPy, KOMMeKUUN XXMBOTHBIX, 0OMTalOWMX B pasHbIX cpeaax,
repbapmMm 1 KOMNEKUUW pacTeHU W XKUBOTHbIX, 06/afatolmx Yeptamu
MPUCMOCO6/IEHHOCTN K CE30HHbIM W3MEHEHUAM YCNOBUW XWU3HW, repbapun u
KONNEeKUMMN PacTEHUA N XKMBOTHBIX Pa3/IMUHBIX YKMU3HEHHbIX (DOPM, KONEeKUMM
YXMBOTHbIX, Y4aCTBYHOLLMX B Pa3IMUYHbIX OUOTUYECKMX B3aMMOAENCTBUSAX.

JlaGopaTtopnasi padora «BblfBeHNe MPUCMOCOO/IEHNA OpraHU3MoB K
B/IUSHUIO CBETa».

JlaGopaTtopnasi padora «BblfBeHNMe MPUCMOCOO/IEHNA OpraHU3MoB K
B/IMSHUIO TEMMeEPATYpPbI».

JlaGopaTropuass padora «AHATOMUYECKME OCOBEHHOCTW PacTeHUA U3
pasHbIX MeCT 06UTaHNA».

Tema 8. IKo/10rusi BUAOB U MOIYJIA UM

OKOMOrMYecKe  XapakTepuctTukum  nonynaumu.  llonynaums  Kak
bronornyeckas cuctema. Posib HEOAHOPOAHOCTN cpedbl, PU3NYECKNX GapbepOB U
0C0BEHHOCTen 61onornm BUAOB B (DOPMMPOBAHUI NPOCTPAHCTBEHHOW CTPYKTYPbI
nonynaumit. OCHOBHble MoKasaTesin MONyNAUMK:  YUCNEHHOCTb, MOTHOCTD,
BO3pacTHasd W MofoBasi CTPYKTYpa, POXAAeMOCTb, MPUPOCT, TEMM POCTa,
CMEPTHOCTb, MUrpauus.

Jkonornyeckaa CTpyktypa nonynaumn. OueHKa YMCNEHHOCTU MOMynsauun.
OnHammka nonynaumm n eé perynaums. BUOTUYeCKMiA noTeHUMan nonynsauum.
MogenvpoBaHue AMHaMUKK nonynaumn. Kpreble pocta YACNEHHOCTM NOMYsSUuUN,
KpuBble BbDKMBaHWA. Perynsuus UYMCNEHHOCTU nonynsumin: ponb (HakTopos,
3aBUCALLMX W HE 3aBUCALLMX OT MIOTHOCTU. DKOMOrMYecKue ctpareruy suaos (r- v
K-cTpaterun).

[MoHATME 06 3KOMOrMyeckom Huwe Buaa. MectoobutaHme. MHOromepHas
MOAENb 3KONMOrMYecKo HuwmM k.M. XaTuymHCOHa. Pa3mepbl 3KOM0rMyecKom
HUWW. MNoTeHUManbHaa U peanin3oBaHHas HULLIN.

Bug kak cuctema nonynauuid. Apeanbl BMAOB. Buabl M X XU3HEHHble
cTpaTerun. KONOrnyeckne aKBUBaIEHTbI.



3aKOHOMEPHOCTM MOBEAEHMS M MUTpaumid XXUBOTHbIX. bBuonornyeckue
NHBAa3NN Yy>KepoaHbIX BUAOB.

JleMoHCTpanun

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl ©  CXeMbl: «IKOMIOTUYECKME XapPaKTePUCTUKU  NOMyNALumn»,
«[MpocTpaHCTBEHHAA  CTPyKTypa  nonynauum»,  «Bo3pacTHble  nupamuibl
nonynaunm», «CKOpPOCTb  3ace/ieHNsa  MOBEPXHOCTM  3eMn  pPas/IMYHbIMU
opraHusMamm», «Mogesnb 3K0N0rnmyeckom HuWm k. . XaTunHcoHa».

O6opyaoBaHue: repbapumn pacTeHN, KONMEKLMM XXMBOTHbIX.

JlaGopaTtopnass  padora  «[1puUcnoco6neHns  CeMsH  pacTeHUd K
pacceneHnio».

Tema 9. Ikos0rust co001IECTB. IKOJOTHIECKHE CHCTEMBbI.

CoobulecTBa opraHvM3moB. buoueHO3 M ero CTpykTtypa. CBAsu mexay
opraHu3mamu B 6MOLIEHO3E.

JKocuctema Kak OTKpbiTas cuctema (A. k. TeHcnn). PYHKUMOHAbHbIE
GNOK/ OpraHM3MoB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefyLEHTbI.
Tpodmueckme ypoBHW. Tpoduueckme uUenn U ceTu. ABMOTUYECKME BOKM
aKocucTeM. [1ouBbl 1 UNbl B 3KocUcTeMax. KpyroBopoT BELLECTB U NOTOK 3HEPrum
B 3KOCUCTEME.

OCHOBHble  MnoOKasaTenn  3KocucTeMbl.  buomacca ¥ npoayKums.
JKOI0rMYecKre NMpamnibl Yncen, 6UOMacchl 1 3HepPrun.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HanpaB/fieHHble 3aKOHOMEpPHbIE CMeHbl COO0OLLEeCTB — CyKueccuun. epBrYHbIE U
BTOPMYHbIE CYKLECCUA W UX MPUUMHbL. AHTPOMOreHHble BO3AENCTBUA Ha
cyKueccumn. KnumakcHoe coo6LecTBo. bruopasHoobpasue 1 NOMHOTa KPYyroBopoTa
BELLECTB — OCHOBa yCTOﬁHMBOCTM COOGU_I,ECTB.

[pupoaHbIe 3KOCUCTEMbI. Dxocucmemul 03€p u pex. IKocucmemvl Mopel U
oKeanos. IKocucmemvl MyHOP, J1ecos, Cmenet, NYCMmulHb.

AHTPOMNOreHHbIe 3KOCUCTEMbI. ArpoakocucteMa. ArpoueHos. Pasnmuung
MeXy aHTPOMOreHHbIMU 1 NPUPOAHBLIMU 3KOCUCTEMaMN.

Ypb6oskocuctembl. OCHOBHble KOMMOHEHTbI ypboakocucTem. [ropogckas
tnopa n ayHa. CuHaHTponNu3aums TFOpPoACKOW (hayHbl. Buonoruuyeckoe wu
XO035MCTBEHHOE 3HaYeHMe arpo3KOCUCTEM N YPOOIKOCUCTEM.

3aKOHOMEPHOCTN (hOPMUPOBAHMA OCHOBHBIX B3aUMOAENCTBUIA OpPraH13mMoB B
aKocuctemMax. Porv kackaonoco 3ggexma u udo8-30uhpukamopos (Kirouesvix
61008) 8 pynxkyuonuposanuu dxocucmem. [epPeHOC IHEPrUM U BeLLEeCTB MeXay
CMEXHbIMM 3KOCUCTEMaMU. Y CTONYMBOCTb OPraHNU3MOB, NMOMysAUUA U 3KOCUCTEM
B YC/IOBUAX €CTECTBEHHbIX M @aHTPOMOreHHbIX BO3AENCTBUIA.



Mexanuszmol 6030€eLCMBLs 3a2pﬂ3HeHu1/7 PA3HbLX munoe Ha
Cy60p261Hu3M€HHOM, OPCAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl IKOoJlI02Uu4ecKoco HOPMUPOBAHUA AHMpPONOSEHHO2C0 8030€eliCmaEUsl.
MeTO,EI,OﬂOI'I/Iﬂ MOHUTOPWUHIa ECTECTBEHHbLIX N aHTPOIMOINeHHbIX 3KOCUCTEM.

JdeMoHCcTpaMu
MopTpeT: A. [)X. TeHCnn.
Tabnmubl KN CXeMbl: «CTpyKTypa  OuOLEHO3a»,  «3KocucTema

LLUIMPOKO/SINCTBEHHOrO fleca», «KOCUCTEMA XBOMHOro neca», «PyHKUMOHabHbIE
rpynnbl OpPraHnM3mMoB B 3KOCUCTeME», «KpyroBOpOT BELUECTB B 3KOCUCTEMEY,
«Llenn nuTaHnsa (NacTouwHas, AeTPUTHasA)», «OKONOrnMyeckas nupammaa Yncens,
«OKOoNornyeckass nupammaa 61MomMacchbl», «3KOMOrnyeckas nupammaa SHeprum»,
«ObpasoBaHune 60n0Ta», «lepBMUUHasA CyKLeccus», «BoccTaHOBNEHME feca Mnocse
noXkapa», «39KOCUCTeEMa 03epa», «ArpoLeHo3», «KpyroBopoT BeLLECTB M MOTOK
3HEPrum B arpoLieHo3e», «Mpumepbl ypO03IKOCUCTEM.

O6opyaoBaHue: repbapmmn pacTeHWiA, KOMNEKLMN HACEKOMBbIX, Yy4vena NTuL, 1
3Bepeit, repbapun KynbTYPHbIX U AMKOPACTYLLMX pacTeHWI, akBapuyMm Kak MOAe/b
3KOCUCTEMbI.

IpakTuyeckas padora «/13yyeHne v onmcaHne ypo0o3aKoCUCTEMbI».

JlaGopaTopHass pabora «l/3ydyeHne pasHOOOpPa3ns MeNKMUX MOYBEHHbIX
YNIEHUCTOHOMMX B Pa3HbIX IKOCUCTEMAX.

DKcKypeust «OKCKYpPCUa B TUNUYHbLIA BuoreoueHos (B Ayopasy, 6epesHsik,
e/IbHUK, Ha CYX0/10/1bHbI NN MONMEHHbIV Nyr, 03epo, 60/10T0)».

DKcKypceusi «DKCKypCUA B arpoakocuctemy (Ha nose wuav B TennM4YHoOe
XO035ACTBO)».

Tema 10. buocdepa — riodanbHas IKoCUCTEMA

Buocepa — obuiennaHeTapHas 060/104ka 3eMnu, rAe CYLWEecTBYeT Wu
CyLLleCTBOBasa XXU3Hb. Pa3BUTME NpeacTaB/ieHnin o Gruoctepe B Tpygax 3. 3tocca.
YueHue B. . BepHaackoro o buocepe. Obnactn 6rocgeps! 1 e€ coctas. XKnBoe
BeLLLeCTBO brocdepbl 1 ero PYHKLMK.

3aKOHOMepHOCTU CyLLecTBOBaHUSA 6uocgepbl. Oco6eHHOCTU Grochepbl Kak
rno6anbHOM akocucTeMbl. UHaMMyecKoe paBHoBecue B Grochepe. KpyroBopoThbl
BELLECTB U BUOreoxmmmyeckme UMKnbl (yrnepoga, asota). PUTMUYHOCTbL SABEHUI
B Grocdgepe.

30HanbHOCTL 6uocepbl. MoHATME 0 6uome. OCHOBHble OGUOMbI CYLLW:
TYHApPa, XBOWHbIe Nleca, CMeLlaHHbIe 1 LUMPOKOIMCTBEHHbIE fleca, CTenu, caBaHHbI,
MYCTbIHW, TPOMUYECKME Nleca, BbICOKOropbs. Knmmar, pacTUTeNIbHbIA 1 XKUBOTHbIIA
Mup 6MOMOB CyLUW.

CTpyKTypa 1 (DYHKLMA XXUBLIX CUCTEM, OLIEHKA UX PECYpPCHOro NoTeHumana n
GrochepHbIX YHKLNNA.



JleMoHCTpanun

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

Tabnuubl 1 cxembl: «I"eoctepbl 3emn», «KpyroBopoT asoTta B NpuUpoae»,
«KpyroBopoT yrnepoja B npupoge», «KpyroBopoT KUC0opoAa B MNPUPOIE»,
«KpyrosopoT BoAbl B npupoge», «OCHOBHble GMOMbI CyLn», «Knnmatnyeckme
nosica 3emMnu», «TyHapa», «Tanra», «CMmellaHHbIn nec», «LLINPOKONUCTBEHHbI
nec», «Ctenb», «CaBaHHa», «[TyCTbIHS», « TPOMNUYECKMIA NEC».

O6opyoBaHue: repbapum pacTeHNIA pasHbIX GUOMOB, KONNEKLMN XKNBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0OIIaf cpeaa

SKONOrnyecke Kpusucbl M KX NpUYMHbL. Bo3fdeicTBME YenoBeka Ha
buoctepy. 3arpsisHeHue BO3AYLIHON cpedbl. OxpaHa BO3dyXa. 3arpssHeHume
BOAHOW cpefbl. OxpaHa BOAHbIX pecypcoB. PaspylwleHve noysbl. OxpaHa
MOYBEHHBIX PECYPCOB. MI3MeHeHWe Knnmara.

AHTPOMNOreHHOe BO3AENCTBME HA PAaCTUTENbHbINA U XMBOTHbIN Mup. OXpaHa
PacTUTENIbHOTO W >XMBOTHOrO Mupa. OCHOBHble MPUHLMMbLI OXpaHbl MPUPOAbI.
KpacHble KHUIKM. Oco60 oxpaHsiemble npupofHble Tepputopun  (OOITT).
BoTaHn4yeckme cagpbl 1 300/10MMYECKMEe NapKu.

OCHOBHble MPUHUMMbI YCTOMYMBOrO PasBUTUA YesloBeYeCTBa U MPUPOAbI.
PaunoHasilbHOE  MPUPOLOMNO/b30BaHME M COXpaHeHWe  GMOJIOrMYEecKoro
pasHoobpasms 3emnn. OO6LLUME 3aKOHOMEPHOCTU [/100a/bHbIX 3KOMOrMYECKMX
Kpn3ncoB. OCO6EHHOCTM COBPEMEHHOIO Kpr3nca 1 ero BepPOosiTHbIE MOC/eACTBUS.

Pa3BuTME METOAOB MOHWUTOPUHIA pPasBUTUA  OMAacHbIX  TEXHOTEHHbIX
npoueccoB. Cucmemuvie ucciedo8anusi nepexooa K pecypcocbepezarowell U
KOHKYPEeHmMOCnocobHoli sHepeemuke. buonocuueckoe paznoobpasue u buopecypcoi.
HCZZ/;MOHGJZbele qu)OpMaL;uOHHble cucmemsl, 06607161!14661}0114146 docmyn K
MquOPMCZL}MM N0 COCMOSHUINO OMOEIbHbIX 6Uu008 u sxocucmem. QOcHoebl
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUSIMUL.
P€KOHcmpykl4u}l MOPCKUX U HA3EMHBIX IKOCUCMEM.

JdemMoHcTpanuu

Tabnuubl M CXeMbl:  «3arps3HeHne  aTmocdepbl»,  «3arps3HeHune
rmapocepbl», «3arps3HeHne nouBbl», «lMapHUMKOBbIA  3thhekT», «Oco60
OXpaHsieMble NPUPOAHbIE TEPPUTOPUUN», «Moaenn yrnpasnseMoro Mmpa.

O6opyaoBaHue: (oTorpaum OXpaHsSeMbIX PacTeHUIn U XMBOTHbIX KpacHoi
KHUru1 Poccuiickoin ®efepaunn, KpacHO KHUMM pervoHa.



2. INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTYN HA YPOBHE CPEJHEI'O OBLHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roCc COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyvarowmmMmncs nporpamm  cpegHero o6uwiero 06pasoBaHWA:  JIMYHOCTHbIE,
MeTanpeaMeTHbIE U MPeaMeTHbIE,

B CTpyKType NMYHOCTHLIX pe3ynibTaToB OCBOEHMS NPOrpaMmMbl Mo 61monorum
BblAefleHbl CNefytoLme COCTaBNAoLLME: 0CO3HAHNE 06YyYatoLLMMUNCA POCCUIACKON
rpaXX4aHCKON NAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOONPefeneHuto, uanuuue momueayuu K  00yYeHUIO  BMONOruu,
yerenanpasientoe paszeumue BHYTPEHHUX YOEXAEHWIn NIMYHOCTU Ha OCHOBe
K/HOUYEBbIX LIEHHOCTEA M UCTOPUYECKUX TpaauuMin pa3BuTUS BMONOrMYECKOro
3HaHWA, 2comosHocmb u cnocobrocms 00Y4aOLWMXCA PYKOBOACTBOBATLCSA B CBOEM
[eATeNIbHOCTN  LIEHHOCTHO-CMbIC/IOBBbIMW  YCTAHOBKaMM, MPUCYLLMMWN  CUCTEME
6uonornyeckoro  06pa3oBaHUsl, Hanuuue  npasocosnanus — 3KONOTMYECKON
KYNbTYpbl, cnocobrnocmu cmasums LN N CTPOUTb XKN3HEHHbIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWSA NPOrpammbl Mo 6MOOTUN AOCTUTaKOTCS
B e4MHCTBE Y4eOHOW M BOCNUTaTE/IbHOM [AeATe/IbHOCTU B COOTBETCTBUM C
TPaANLNOHHBIMU POCCUACKAMUN COLMOKYNbTYPHBIMU, UCTOPUYECKUMU U JYXOBHO-
HPaBCTBEHHbLIMM LEHHOCTSAMW, NMPUHATLIMKA B OO6LLECTBE MpaBuiaMu 1 HOpMamMm
MoBeAeHMs N CMOCOOCTBYIOT MpoLeccam CaMOMO3HaHWA, CaMOBOCMUTaHUS W
CamopasBUTKSA, PasBUTUA BHYTPEHHEW NO3ULMM  IMYHOCTW, NaTpuoTM3Ma WU
YBXKEHUS K 3aKOHY W MpaBOMNopsAKy, YeNOBeKY Tpyda W cTapllemy MOKOJEHUHO,
B3aMMHOI0 YBaXKEHWs, OEPeXXHOro OTHOLUEHWS K KY/IbTYPHOMY Hac/efuio U
TpagnumMsM MHOroHauMoHanbHOro Hapoga Poccuiickoin defepauunn, npupoge u
OKpY>XatoLLeli cpee.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUA Yy4yebHOro npeameTa «buonorus»
[O/MKHbI OTPaXaTb FOTOBHOCTb M CMOCOBHOCTL 00YYarOLLMXCA PYKOBOACTBOBATLCA
CPOPMMPOBAHHOM BHYTPEHHEN MNO3MLUMENR JIMYHOCTM, CUCTEMOM LEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOro O6LLECTBa, PacLUMPEHUE >KMU3HEHHOTO
OnbITa W OMbITa AeATe/IbHOCTM B NPOLIECCE peasin3alm OCHOBHbIX HamnpaB/ieHWI
BOCNMUTATENIbHON esATeNIbHOCTU, B TOM YUC/E B YacTu:

1) rpa:kIaHCKOTO BOCIUTAHUS:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO31LMM 06yYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCUMICKOro 06LLecTBa;

OCO3HaHWE CBOMX KOHCTUTYLUMOHHbLIX MpaB M 0053aHHOCTEN, YBaXKeHWe
3aKOHa ¥ NpaBoMnopALKa;



FOTOBHOCTb K COBMECTHO TBOPYECKON [eATeNbHOCTU NpU  CO34aHuM
yUYebHbIX MPOEKTOB, PELLEHMN YYeOHbIX M MO3HaBaTe/IbHbIX 3afay, BbIMOIHEHWM
BMONOrNYECKNX 3KCNEPUMEHTOB;

CMOCOOHOCTb  OMnpefeNnsTb COOCTBEHHYHD MO3MUMI0O MO OTHOLUEHWUIO K
ABNEHNSAM COBPEMEHHOM YXXN3HWN U OOBACHATL €é;

YMEHNE YUnTblBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOMO
B3aMMO/ENCTBUS NMOAEN C PasHbIMU YOEXAEHUAMU, KYNbTYPHbIMU LLEHHOCTAMM U
COLMaNbHBIM NOMOXEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B MpPOLECCE COBMECTHOIO BbIMO/HEHUS
yyebHbIX, MNO3HaBaTeNbHbIX W  WCCMEA0BATENbCKAX 3afa4y, YBaXKUTE/IbHOI0
OTHOLUEHMSA K MHEHWIO OMNMOHEHTOB MNpPU 06CYXAEHWM CMOPHbIX BOMPOCOB
OM0/IOrMYECKOro CoflepPXKaHus;

FOTOBHOCTb K N'YMaHWTAPHOW W BOSIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

cthopMMpPOBaAHHOCTb POCCUIACKOW rpaXKAaHCKo NAEHTUYHOCTN,
NaTpMoTU3Ma, YBaXXEHMSI K CBOEMY Hapofy, 4YyBCTBa OTBETCTBEHHOCTU nepef
PoanHoi, TopAocTM 3a CBOM Kpail, CBOK PoAMHY, CBOW A3blK U KYNbTypy,
MPOLL/OE U HacTosLLee MHOrOHaLMOoHaIbHOro Hapoga Poccuu;

LIEHHOCTHOE OTHOLLEHME K NPUPOLHOMY Hac/neAuto 1 NaMsaTHUKaM Npupogbl,
AOCTVKEHMSIM Poccum B HayKe, UCKYCCTBE, CrOPTe, TEXHONOTUAX, TPYAE;

CMOCOBGHOCTb OLEHMBATb BK/aJ POCCUMIUCKUX YYEHbIX B CTAHOBMIEHWE W
pasBuTMe OMONOrMM, MOHMMAHWUSA 3HaYeHWs OMONMorMM B MO3HaHWM 3aKOHOB
MPUPOALI, B XXM3HM Ye/ioBeKa U COBPEMEHHOMO 06LLECTBa;

naenHas yoexXaEHHOCTb, FOTOBHOCTb K CNyXXeHuto u 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHMe AyXOBHbIX LIEHHOCTEN POCCUMINCKOro Hapoaa;

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOrO MOBEAEHWS;

CMOCOGHOCTb OLEHMBATL CUTYaUMIO U MPUHMMATb OCO3HaHHbIE PELUEHUS,
OPVEHTUPYSCb HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTMW;

0CO3HaHe NIMYHOr0 BKMNaga B MOCTPOEHME YCTONUMBOro ByayLLero;

OTBETCTBEHHOE OTHOLLEHME K CBOVM POAUTENAM, CO34aHNIO CEMbW HA OCHOBE
OCO3HAHHOIO MPUHATUA LEHHOCTE CEMEMHOM >XM3HW B COOTBETCTBUM C
TpaaMuusaMm HapoaoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

3CTETMYECKOEe OTHOLLEHME K MUPY, BK/IOYaA 3CTETUKY ObiTa, HAYy4HOro U
TEXHNYECKOro TBOPYECTBa, CNOpTa, TPY/Aa, 06LLECTBEHHbIX OTHOLLEHWIA;

MOHMMaHVe 3MOLMOHA/IbHOIO BO3AENCTBMS YXXUBOW NPUPOAbLI 1 €€ LEEHHOCTMW;



FOTOBHOCTb K CaMOBBIP&XEHWIO B pasHbIX BUAaxX WCKYCCTBA, CTPEMJIEHME
MPOSABNATL Ka4ecTBa TBOPYECKON NMYHOCTY;

S) ¢usnyeckoro BocnuTaHus, (POPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIIMOHAJIIBHOI'O 6JIaFOHOJIy‘II/Iﬂ:

MOHMMaHMe W peasM3auns 340pOBOr0 UM 6e3omacHoro obpasa >KMU3HU
(3nopoBoe  nuTaHWe,  COOMKOLEHWE  TUTMEHWYECKUX MpaBuil U HOPM,
cbaflaHCMPOBAHHBIA  PEXMM  3aHATUA U OTAbIXa, perynsapHas (usnyeckas
aKTUBHOCTb), 6epeXXHOro, OTBETCTBEHHOrO W KOMMETEHTHONO OTHOLUEHUA K
COBCTBEHHOMY (hM3MYECKOMY M NCUXMUYECKOMY 3[0P0BbLHO;

MOHMMaHMe LEHHOCTU MpaBul  WHAUBUAYANTbHOTO W KOJJIEKTUBHOIO
6e30MacHOro NoBefeHNs B CUTYaLMAX, YTPOXKAOLLMX 340P0BbIO N XXN3HU NOLEN;

OCO3HaHWe NOCMeACTBUIA U HEMpPUATUA BPeLHbIX NpuBbIYeK (YnoTpebrieHns
aJIKOrons, HapPKOTUKOB, KYPEHNS);

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCT MacTepcTBa, TPYLON00VE;

FOTOBHOCTb K aKTUBHON [eATe/IbHOCTU TEXHOMOMMYEeCKOn U COLMasbHOM
Hanpas/IeHHOCTW, CMOCOOHOCTb MHULMMPOBATb, M1IAHUPOBATL U CaMOCTOATESIbHO
BbIMOJIHATL TaKYH [eATe/IbHOCTb;

WHTEPEC K pas/IMyHbIM cepam NpodeccuoHanbHON AedaTeNIbHOCTH, YMeHue
COBepLlUaTb OCO3HaHHbIA BblIGOp 6Oyaylled npodeccun U pPean3oBbIBaTH
COOCTBEHHbIE XMN3HEHHbIE MaHbI;

rOTOBHOCTb M CMOCOGHOCTbL K 006pa3oBaHMIO M CamMo0bpa3oBaHUIO Ha
MPOTSHXKEHNN BCEW XKN3HMU;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

3KOMOTrMYeCKM LienecoobpasHoe OTHOLUEHME K MNPUpofe KakK WCTOYHUKY
YW3HW Ha 3eM/e, OCHOBE eé CyLLLeCTBOBaHNS;

MOBbILLEHNE YPOBHA 3KOMIOMMYECKON Ky/bTypbl: MpUoBGpeTeHne onbiTa
M1aHNPOBAHNUA MOCTYMKOB W OLEHKM WX BO3MOXHbIX MNOCMEACTBUNA  AN1s
OKpY)KatoLLLen cpeapl;

0CO3HaHWe rnobanbHOro Xapakrepa 3KOMOTMYecKUX MpobniemM u nyTen ux
peLLeHns:;

CMOCOBHOCTL MCMO/b30BaTb MPMOOpeTaemble MNPV M3y4YeHUn 6uosoruu
3HAHUSA W YMEHWUA nNpU pelleHnr npobnem, CBA3aHHbIX C  pPauvOHasIbHbIM
NMPUPOAONO/bL30BaHNEM  (COGMOAeHMe  NpaBu/  MOBEAeHWA B MPUPOAE,
Hanpae/fieHHbIX Ha COXpaHeHWe paBHOBECUS B 3KOCWUCTEMAX, OXpaHy BWIOB,
aKocucTeM, brocgepsl);

aKTVBHOE HenpuAaTMe  [elCTBMIA, MPUMHOCALLUMX BpeL  OKpyXaroLlew
NMPUPOAHONA Cpefe, YMEHWe MPOrHO3MpOBaTbh HEONAronpuATHbIE 3KOIOrMYecKue
MoCNeLCTBUSA NPeAnpUHUMAaEMbIX AeCTBUA U NpPesoTBpaLlaTh UX;



Ha/IM4me pa3BMTOro 3KOMIOMMYECKOro MbILLIEHUS, KOMOTMYECKO Ky/bTypbl,
onbITa [eAaTeNbHOCTH 9KOJIOTMYECKOW HanpaB/eHHOCTH, YMeHNs
PYKOBO/CTBOBATbCS VMW B MO3HaBaTEe/IbHOM, KOMMYHWUKaTMBHON M COLMWA/IbHON
MpaKTUKe, rOTOBHOCTM K YHYacTUIO B NPaKTUYECKOW [AesiTe/IbHOCTU 3KO/IOMMYECKOMN
HanpaB/IeHHOCTU;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

ChopMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BMTUA HayKM U OOLLECTBEHHOW MPaKTWMKW, OCHOBAHHOIO Ha Auasnore
KyNbTyp, CNOCOBGCTBYHOLLEr0 OCO3HAHMIO CBOEr0 MecTa B NOMNKY/IbTYPHOM MUPE;

COBEPLLEHCTBOBAHNE $SI3bIKOBOM W UMTATE/IbCKOM KyNMbTypbl KaK CpeacTsa
B3aVMMOZENCTBUA MEXAY MOAbMU U NO3HAHWUA MUPA;

MOHMMaHMe cneunuukn O6MONOrMM KaK Hayku, OCO3HaHUS eé poniu B
(hopMMPOBaHUM PaLMOHA/IbHOIO HAY4YHOr0 MbILLU/IEHUS,, CO3AaHUW LIENOCTHOrO
npefcTaBneHnsi 06 OKpPYXKatolemM MUPE Kak O eAUHCTBE MPUPOfbl, YenoBeka U
06LLecTBa, B MO3HaHWM MPUPOAHBLIX 3aKOHOMEPHOCTE W pelleHnn Mpobem
COXpaHeHus NPUPOAHOro paBHOBECHUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrUN AN COBPEMEHHON LMBUIN3ALUN:
obecrneyeHnss HOBOIO YPOBHSI PasBUTUA MeAMUWMHBI, CO3[aHne MepPCreKTUBHbIX
OMOTEXHOMOrMIA,  CMOCOGHbLIX  pelaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUA
4e/10BEYECTBa, MOMCKa NyTei BbIXoAa M3 rnobasibHbIX 3KOM0rMYecKnx npobnem u
obecrneyeHns  nepexoga K  YCTOMYMBOMY  pasBUTMIO,  pauyoHasIbHOMY
NCMOMb30BaHNIO MPUPOAHbLIX PECYPCOB M (POPMMPOBAHMIO HOBbLIX CTaHAapTOB
XU3HNY;

3aMHTEPECOBAHHOCTb B  MOMYYEHUM OMONOTMYECKUX 3HAHWUA B LENsX
MOBbILLIEHMS 00WEA KynbTypbl, ECTECTBEHHO-HAYYHOW [PaMOTHOCTM, Kak
COCTaBHOM 4acTV (YHKLUMOHaNbHOMN rpaMOTHOCTM 00y4arowmxcs, HopMmpyemon
MpY N3y4yeHnn Gr1onoruu;

MOHUMaHWe CYLHOCTWM MeTOAOB MO3HaHWA, UCMO/b3YEMbIX B €CTECTBEHHbIX
HayKaX, CMOCOGHOCTM WCMO/Mb30BaTb MOJMyYaeMble 3HaHWA [N aHam3a U
O0OBACHEHUS ABNEHUI OKPYXKAtOLLEro Mmpa M NPOUCXOAALLMX B HEM U3MEHEHWIA,
yMeHue faenaTb OOOCHOBaHHbIE 3aK/NHOYEHMSI HA OCHOBE HayuyHbIX (aKTOB U
NMEOLLIMXCS AaHHbIX C Lie/Ibo MoyYeHns 4OCTOBEPHbIX BbIBO/OB;

CMOCOBHOCTL CaMOCTOATE/IbHO WUCMO/Ib30BaTb OMOMOrMYECKne 3HaHWA A1
peLleHmnst Npo6nemM B peasbHbIX XXU3HEHHbIX CUTYaLUsIX;

OCO3HaHMe LIEHHOCTM Hay4yHOW [esiTe/IbHOCTU, FOTOBHOCTb OCYLUECTB/SATH
MPOEKTHYIO U UCCIeA0BATENIbCKYHO AeATeIbHOCTb UHANMBUAYASILHO M B TPYNNE;

FrOTOBHOCTb M CMOCOOHOCTb K HEMpepbiBHOMY  00pa3oBaHUIO U
camMoo0pa3oBaHNIO, K aKTMBHOMY MO/IYYEHUO HOBbIX 3HaHWA MO 6uonorum B
COOTBETCTBMU C XKM3HEHHbIMU NOTPEBHOCTAMMN.



METANIPEJAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS YyueBHOro npeameta «buonorus»
BK/IOYAIOT: 3HauMMble N8 (HOPMUPOBAHMS MUPOBO33PEHUS  0BYYaKOLLIMXCS
MEXANCUMNINHAPHbIE (MeXnpeaMeTHble) 06LLeHayUHble MOHSATMS, OTpaXatoLime
LeNOCTHOCTb Hay4yHOW KapTWHbI MMpa W CneuuduKy MeTOA0B MO3HAHWS,
MCMO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (BELLEeCTBO, SHEPruisi, sABeHne, Npouecc,
cucTeMa, HayyHbIid (hakT, NPUHLMM, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
nccnefoBaHWe,  HabnofeHWe,  U3MepeHue,  3KCMEPUMEHT U ApYyrue);
YHUBEpCanbHble Yy4yebHble AelicTBUS  (MO3HaBaTe/lbHble, KOMMYHUKATVBHbIE,

perynsiTuBHble), obecneymBatoLLme (hopMmpoBaHue (hYHKLMOHa/IbHOA
rPamMOTHOCTM U COLMANbHOM  KOMMETEHLUMM  0OYYatoLIMXCs;  CMOCOGHOCTb
06yyatoLLmXcs MCMOMb30BaTh OCBOEHHble MEXANCLMNNMHAPHbIE,

MMPOBO33PEHYECKME  3HAHWUS W YHUMBEpPCa/ibHble  YyyebHble  [eCTBUS B
Mo3HaBaTe/lbHOM U COLManbHON NPaKTUKe.

B pesynbrate wu3yyeHus OMOMOTUM Ha YPOBHE CpPeAHero 06LLero
obpa3oBaHMa Yy obyuvatouwleroca OyayT  cPOPMUPOBAHbI  MO3HABATE/IbHbIE
YHUBEPCa/IbHbIE YUYebHble [eiCTBUSA, KOMMYHUKaTUBHbIE YHUBEPCa/IbHbIE YYeOHbIe
[ECTBUA, PerynsiTMBHble YHUBEPCA/ibHble Y4yeOHble [eiCTBMS, COBMECTHas
[eATe/IbHOCTb.

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHWS MpOrpaMmMbl CpeAHero 06LLero
06pa3oBaHNsA LO/MKHbI OTPaXKaTb:

OB.]IaI[eHI/Ie YHUBEPCAJIBHBIMHA yqe6H1>1M1/1 MO3HABaATCJIbHBIMHU
AEeHCTBUSIMMU:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATE/IbHO  (DOPMY/NIMPOBaTb WM aKTya/M3vMpoBaTb  Mpobnemy,
paccMaTpuBaTbh €8 BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUW 3HAHWI MPUEMbI /IOTUYECKOrO MbIL/IEHNS
(aHann3a, cMHTEe3a, CpaBHeHU, KnaccupmKkaLlmmn, 0606LLEHNSA), PaCKPbIBaTbL CMbICA
BMONIOTMYECKMX NOHATUIA (BbIAENATL UX XapaKTepHble MPU3HaKK, yCTaHaB/IMBaTb
CBSA3M C APYTVIMU NOHATUAMWN);

onpefenaTb LUenu [eaTeNbHOCTW, 3a4aBas MapaMeTpbl U KpUTEpUM WX
LOCTVXeHWs, COOTHOCUTL Pe3y/bTaTbl AeATeNIbHOCTM C MOCTAB/IEHHBIMU LEeNsamu;

MCMoMb30BaTb BUONOrNYECKME MOHATUA A1 0ObACHEHUS (PAKTOB U ABNEHNIA
YKMBOW NpMpofbl;

CTPOWUTb JIOTUYEeCKne paccyxjeHns (MHAYKTUBHbIE, AefLYKTVBHble, [0
aHanorny), BbISBNATb 3aKOHOMEPHOCTW W MPOTMBOPEYMS B paccmaTpuBaembiX
ABNEHUAX, (DOPMY/IMPOBATHL BbIBOAbI U 3aK/HOYEHUS;

MPUMEHATbL  CXEMHO-MOfEfIbHble  CpeactBa  A1d  NPeAcTaBieHus
CYLLECTBEHHbIX CBA3e/ U OTHOLLEHWI B M3y4YaemblX 6MOMOrMYeckmx obbekTax, a



TakKe  MPOTMBOPEUMA  pasHOro  pPofa, BbIFBMEHHbIX B Pas/IMYHbIX
NH(OPMALNOHHbBIX UCTOYHUKAX;

pa3pabartbiBaTb MJaH peLleHns npobnembl C YYETOM aHann3a UMEIOLLUXCA
MaTepuabHbIX N HeMaTepuasibHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbLI B A€ATENBHOCTb, OLIEHNBATL COOTBETCTBUE Pe3y/IbTaTOB
LIeNIIM, OLeHMBATbL PUCKW NOCNEACTBUIA AeATeIbHOCTH;

KOOPAMHMPOBaTb W BbIMOMHATL  paboTy B YC/OBUAX  PeasibHOrO,
BUPTYa/IbHOr0 ¥ KOMOMHUPOBAHHOTO B3aUMOLECTBIUS;

pa3BMBaTb KpeaTUBHOE MbILLIEHNE NPU PELLEeHUM XXN3HEHHbIX NPo6/iem.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

B/1aleTb HaBbIKamMy y4ebHO-MCCNe0BaTe/IbCKOM M NMPOEKTHOW AeATeIbHOCTH,
HaBblKaMW  paspelleHuss npo6sieM,  CMOCOOHOCTHIO UM TOTOBHOCTbIO K
CamMoCTOATe/IbHOMY MOUCKY METOAO0B peLLeHnsa NPaKTUYecKnX 3agad, MPUMEHEHNIO
Pa3NNYHbIX METOLOB MO3HAHUS;

NCMONb30BaTb pPasNvyHble BUAblI AeATEeNbHOCTM MO MOJIYYEHUIO HOBOIO
3HaHWA, ero WHTeprnpeTauuu, npeobpasoBaHUIO U MPUMEHEHUIO B YYeOHbIX
CUTYyaLuaX, B TOM YMC/ie MPK CO3LaHUM YUYEOHbIX 1N COLMaIbHbIX MPOEKTOB;

(hopMMpOoBaThL HayYHbIN TUM MbILLIEHWS, BNafeTb HAyYHOW TEPMUHO/OTVEN,
KMOYEBbIMU NOHATUAMU U MeTodaMu,

CTaBUTb U (HOPMY/NMPOBaTb COOCTBEHHblE 33fayn B 006pa3oBaTe/bHOWA
[EeATENIbHOCTU U XXM3HEHHbIX CUTYaUNSaX;

BbIABNATL MPUYNHHO-CNEACTBEHHbIE CBA3SWM W aKTyalnsuposaTb 3afauy,
BblABUraTb rMnoTesy eé pelleHns, HaxoAWUTb aprymeHTbl AnA [0Ka3aTe/bCTBa
CBOMX YTBEPXAEHWI, 3aiaBaTb NapaMeTpbl Y KPUTEPUMN PeLLIEHMS;

aHanM3npoBaTb MOMYyYeHHble B XO[Ee peLleHns 3agauv  pesynbTaThbl,
KPUTUYECKMN OLEHUBATL UX AOCTOBEPHOCTb, NPOrHO3MPOBAaThL M3MEHeHNe B HOBbIX
YC/OBUSAX;

[aBaTb OLeHKY HOBbIM CUTYaLMsAM, OLLeHNBATb NPUOOPETEHHDIN ONbIT;

OCyLLECTBNATb Ll,eﬂeHaI'IpaBJ'IEHHbIVI MOUCK MnepeHoCa Cpeacts u cnocobos
NencTBUSA B NPOECCUMOHABbHYIO Cpefy;

YMeTb MepeHOCUTb 3HaHWA B MO3HaBaTe/IbHYH U NPaKTUYecKyto 06/1acTu
XU3HEeAeATe/lbHOCTY;

YMETb UHTErPUPOBaTh 3HAHWSA U3 PasHbIX NPeAMETHbIX 06/1acTei;

BblBUraTb HOBble WUAEW, Npedsaratb OpUrnMHaibHbIe NOAXOAbl U PeLLeHuns,
CTaBUTb NPOBNemMbI 1 3a4auu, LOMyCKatoLye aibTepHaTUBHbIE PeLleHus.

3) pabora ¢ ungopmanueii:

OPVEHTUPOBATLCA B Pa3/INYHbIX MCTOUYHMKAX MH(OpMaLUK (TEKCTe y4ebHOro
nocobus, Hay4yHO-MOMyNnApHON nuUTepaType, OMONOTMYECKUX CNOBApsAX U
CMpaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax AaHHbIX, B VIHTepHEeTe), aHanM31poBaTb



NH(OPMaLMIO Pa3/INyHbIX BUAOB U (POPM MNpeAcTaBieHns, KPUTUYECKN OLLEHMBATD
eé OCTOBEPHOCTb U HEMPOTMBOPEUNBOCTb;

(hopMynMpoBaTb 3anpocbl U NPUMEHATL Pas/iyHble METOAbI MPU MOUCKe U
0T60pe 6MONOrMYecKoin MHopMaL, HEOOXOANUMON ANA BbIMOHEHNS YUYEOHbIX
3ajav;

npuobpeTatb OMbIT WUCMO/b30BAHUA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOMiA, COBEPLUEHCTBOBATb Ky/bTypY aKTUBHOIO MCMO/b30BaHWA Pas/iMyHbIX
MOVCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMa/IbHYIO  (hopMy  MNpeAcTaB/eHNs
610NI0rMYeckon nHhopMauun (CxemMbl, rpaukun, anarpaMmmbl, TabanLbl, PUCYHKK
n fpyroe);

MCMOMb30BaTb Hay4HbIM S3bIK B KayeCcTBe CpeAcTBa npu pabote C
OMONMOTMYECKON  MHOPMALMER: MPUMEHATb  XUMWUYECKUE, (PU3NYECKME W©
MaTemMaTMyeckme 3Haku U CUMBO/SbI, (hOpMYy/bl, abbpeBmaTypy, HOMeHKNaTypy,
ncrnonib3oBaTb M MNpeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME — CPeACTBa
HarnsagHoCTw;

BfafgeTb  HaBblkaMyM  pacno3HaBaHuWA U 3aWMTbl  WH(opMaumu,
NH(OPMALMOHHOW 6e30MacHOCTU IMYHOCTH.

OBnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA IleﬁCTBHHMH:

1) o0mmennme:

OCYLLECTB/IATb KOMMYHUMKaLMK BO BCEX C(pepax XXMU3HU, aKTUBHO Yy4acTBOBaTb
B Avasnore Wi LUCKycCUM Mo CYLLECTBY 06Cy>KaaeMol TeMbl (YMeHVe 3afaBaTb
BOMNPOCHI, BbICKA3bIBaTb CYXAEHWUS OTHOCWUTE/IbHO BbIMOSIHEHWS MpegiaraeMol
3aja4un, yunTbIBaTb UHTEPECHI U COrNacoBaHHOCTbL MO3ULMIA APYrMX YYaCTHUKOB
Aananora unmn gucKyccun);

pacno3HaBaTb HeBepbasbHble CcpeAcTBa 00LWEeHWsA, MNOHMMATb 3HauyeHue
COUManbHbIX 3HAKOB, MPeAnoCbINOK BO3HWKHOBEHUS KOH(IMKTHLIX CUTYyauui,
YMeTb CMAryaTb KOH(/IMKTbI 1 BECTU MEPeroBopbl;

BNageTb pas/iMyHbIMU crnocobammn O6LLEHNS N B3aUMOAENCTBUSA, NOHMMATb
HaMepeHnst ApYrux NoLen, NpossiATb YBaXKUTENIbHOE OTHOLLEHME K COBeCeJHUKY
N B KOPPEKTHOI hopme (hOpMY/IMpoBaTb CBON BO3PAXKEHWS;

Pa3BEPHYTO U NIOTMYHO M3/naraTb CBOK TOYKY 3PEHUS C WCMOJIb30BaHWEM
A3bIKOBbIX CPeLCTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATb U MCMO/Mb30BaTh MPerMyLLecTBa KOMaHAHON U MHAMBUAYASIbHON
paboTbl NPW pPeLLeHnn B1ONOrNMYecKoi NPo61eMbl, 060CHOBbLIBATbL HEOOXOAMMOCTb
MPUMEHEHUSA TPYNMOBbIX (JOPM B3aUMOAENCTBMSA NPU PeLLIeHN y4ebHOM 3a8aun;

BblOMpaTb TEMATUKY M METOAbl COBMECTHbIX [EACTBUMA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOr0o YneHa KONIEKTUBA;



NpMHMMaTb  LEeN  COBMECTHON  [esTeNbHOCTW,  OpraHv30BbIBaTb U
KOOPAMHUPOBaTb [EeACTBMS MO €€ AOCTVDKEHUIO: COCTaBNATb MNfaH AelCTBUNA,
pacnpefensTb Pon C YYETOM MHEHWIA Y4YaCTHUKOB, 06CY)XAaTb pe3y/nbTarthl
COBMECTHO# paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/afa WM Kaxoro y4yaCTHWMKa KOMaHAbl B
06LWMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npeanaratb HOBble MPOEKTbl, OLEHMBAaTb WAEW C MO3ULMMA  HOBW3HBI,
OPUIMHAIBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe MoBefeHWe B  Pas/INYHbIX
CUTYyaLmaX, NPOSBAATL TBOPHECTBO U BOOOPaXKeHUe, ObITb MHALMATUBHbLIM.

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHU PETryJAATHBHBIMHA IleﬁCTBHHMH:

1) camoopranu3anusi:

MCNONb30BaTb OMONOrMYecKMe 3HaHWUSA L1151 BbISB/EHUSA Npo6siem U uX
PELLEHNS B XXM3HEHHBIX U YYeBHbIX CUTYaUUsIX;

BbIOMpaTb Ha OCHOBE OMOMOrMYECKMX 3HAHWIA LENeBble U CMbICNOBbIE
YCTaHOBKM B CBOWMX AEWCTBMAX W MOCTYMNKax MO OTHOLUEHMIO K XXMBOW Mpupoae,
CBOEMY 30P0BbI0 1 340PO0BbI0 OKPY>KAKOLLMX;

CaMOCTOSATE/IbHO OCYLLECTB/IATL MO3HABATE/IbHYIO [eSATeNbHOCTb, BbISABATb
Npo6nemMbl, CTaBUTb U (DOPMYNMPOBaTb COOCTBEHHbIE 3a[ayn B 06pa3oBaTe/lbHOM
AEATENIbHOCTU U YXXNU3HEHHbIX CUTYaLUsX;

CaMOCTOSATE/IbHO  COCTaBNATb MMaH  peleHns npobreMbl € YYETOM
MMEIOLLIMXCS PeCYPCOoB, COBCTBEHHbLIX BO3MOXHOCTEN M NPenoUTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPeLNOUTEHNIA;

Aenatb OCO3HaHHbI BblIOOP, aprymMeHTUpoBaTb ero, 6paTb OTBETCTBEHHOCTb
3a peLUeHue;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

CMoco6CTBOBaTL (HOPMUPOBAHMIO W MPOSIB/IEHUIO LLUMPOKOW 3pyauumMm B
pasHbIX 006M1acTAX 3HaHWIA, MOCTOSHHO MOBbILWATL CBOM 06pa30BaTE/IbHbINA U
KY/IbTYPHbIA YPOBEHb.

2) CAaMOKOHTPOJIb:

[laBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTWBbI B [EATENbHOCTb,
OLleHMBaTb COOTBETCTBIME Pe3y/IbTATOB LieNAM;

BNafieTb  HaBblKaMW  MO3HaBaTeNbHOM  peekcn  KaK  OCO3HaHWS
COBepLUaeMbIX [AEACTBUA W  MbIC/IUTENbHbLIX MPOLECCOB, WX pPe3y/bTaToB U
OCHOBaHWIA, MUCMoMb30BaTb NPUEMBbI pethneKCMn A5 OLEHKN CUTyauuu, Bblbopa
BEPHOr0 peLLeHus:;

YMEeTb OLEHMBaTb PUCKM W CBOEBPEMEHHO MPMHUMATL PELUEHUS MO KX
CHVXKEHWIO;



NPMHMMATb MOTWMBbI W aprymMeHTbl APYrUX Mpy aHanvMse pesynbTaToB
AESTENbHOCTW;

3) npuHsTHE celOsl ¥ APYTUX:

NPUHUMAaTb Ce6s, MOHMMas CBOM Hej0CTaTKN U AOCTONHCTBA;

NPUHUMAaTb MOTMBbI W apryMeHTbl [ApyrMx npu aHaiuse pesynbTaToB
AESTENbHOCTW;

NpU3HaBaTb CBOE MPaBO M MPaBO APYrMX Ha OLLNGKN;

pa3BMBaTb CMNOCOGHOCTb MOHMMATL MUP C MO3MLIMK APYroro YenoBekKa.

INPEJIMETHBIE PE3YJIBTATBI

MpeAMeTHblE pe3ynbTaTbl OCBOEHUS COAepXKaHWA Y4yeObHOro npegmeTa
«bvonorus» Ha YrnyonéHHOM YPOBHE OPUEHTMPOBaHbI Ha obecrneyeHue
npounbHOro  obydyeHms  obydarowmxca  6uonormn. OHM  BK/IKOYAOT:
cneyuduyeckne 41 6UONOrMM Hay4vHble 3HaHWS, YMEHUS 1 Crocobbl AeCTBUIA MO
OCBOEHWI0, MHTEeprpeTauMn 1 npeobpasoBaHuio 3HaHWIA, BUAbI AeATENIbHOCTU MO
MOYYEHUIO HOBbIX 3HAHMIA K UX MPUMEHEHUIO B Pa3/INyHbIX YUYeOHbIX, a TaKkke B
peasibHbIX XXWU3HEHHbIX cUTyaumax. MNpegmeTHble pesynbTartbl MPeACTaB/IeHbl MO
rofjam nsyyeHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4yebHOro npeameta «buonorua» B 10
Knacce [OMKHbI OTpaXaTb:

CpOpMMPOBAHHOCTb 3HAHWA O MeCcTe W pPoAnm OGUONOTMM B CUCTEME
eCTECTBEHHbIX HayK, B (JOPMMPOBAHMM eCTECTBEHHO-Hay4HOW KapTUHbI MUpa, B
MO3HAaHWM  3aKOHOB  MPMpPOAbl W peweHun  Npob/seM  pauvoHasIbHOro
MPUPOLONO0/b30BaHUSA, O BKNAaLe POCCUACKUX N 3apyBOeXHbIX YUYEHbLIX B pa3BuUTUeE
6uonoruu;

BNafeHne CUCTEMO  OMONOrMYECKMX  3HAHWIA, KOTOpas  BKJ/IHOYaeT:
OCHOBOMoOJararowye OUMOMOrMYecKne TEPMUHbI U MOHATUA (KM3Hb, KIIETKA,
opraHusM, MmeTabonmMsMm, romeoctas, CaMOperynsauums, CamMoBOCMPOU3BEAEHNE,
HacneACTBEHHOCTb, M3MEHYMBOCTb, POCT W pPasBUTKE), OUONOrNYECKNe Teopuwu
(knetoyHaa Teopusa T. LLBaHHa, M. LLneigeHa, P. Bupxosa, XpOMOCOMHas Teopus
HacneacTteeHHocT T. MopraHa), ydveHua (H. WM. BaBunoBa — 0O UeHTpax
MHOroobpasns 1 NPOUCXOXAEHWUS  KYNbTYPHbIX  PacTeHWil),  3aKOHbl
(eanHO06pa3na NMOTOMKOB MepPBOr0 MOKO/EHWSA, PaCLLEnsIeHns, YACTOTbl ramer,
He3aBMCMMOro HacnegosaHus [.  MeHgensa, TrOMOMOrMYECKUX PAgoB B
HacneACTBEHHOA N3MEHUYNBOCTH H. . Basunnosa), NPUHUUIBI
(KomnsieMeHTapHOCTH);

BflafileHVe OCHOBHbIMW MeTO4aMM Hay4HOro MO3HaHWS, WUCMOMb3YEMbIX B
OMOMIOTMYECKMX WUCCNefOBaHNAX XXMBbIX OOBEKTOB (OMucCaHWe, W3MepeHue,
HabntoAeHMe, IKCNEPUMEHT);



YMeHVe BblfeNIATb CYLLECTBEHHbIE MPU3HAKN: BUPYCOB, K/IETOK NPOKapuoT U
3YKapnoT, OAHOKMETOYHbLIX W MHOFOK/IETOYHbIX OPraHnM3MoB, B TOM 4uc/e
GakTepuiA, rprboB, PaCTEHWUIA, XXUBOTHbLIX 1 Ye/I0BeKa, CTPOEHNS OPraHoOB U CUCTEM
OpraHoB PacTEHWiA, >XMBOTHbIX, YesioBeKa, MPOLECCOB >KU3HEAEATE/IbHOCTH,
MPOTEKAKOLWMX B OpPraHn3Max PacTEHWUI, XXMBOTHbLIX U YenloBeka, GMOoIorMyeckmx
npoueccoB: obMeHa BeLlecTB (MeTabonM3m), NpeBpaLleHns 3HEPTrMK, BPOXKEHUS,
aBTOTPO(HOr0 M reTepoOTPOYHOro TUMOB NMUTaHKA, (DOTOCUHTE3A N XEMOCUHTE3A,
MWUTO3a, Mel03a, rameToreHesa, amopuoreHesa, NOCTaMOPMOHaNLHOIO PasBUTUS,
PasMHOXEHWNS,  WUHAMBWAYaNbHOIO  pas3BUTUS  opraHuMaMa  (OHTOreHesa),
B3aMMOAENCTBMSA reHOB, reTepPo3nca, MCKYCCTBEHHOMO 0T6OPA;

YMeHVe YyCTaHaB/MBaTb B3aMMOCBS3M MeXAy OopraHougamm Knetkn u ux
(YHKUMAMM, CTPOEHWEM KNEeTOK pasHbIX TKaHed W WX (YHKUUAMA, Mexay
opraHamm M CUCTEMamMM OPraHOB Yy PACTEHWI, XXUBOTHbIX U YeNOBeKa M WX
(OYHKUMAMM, MEXAY CUCTEMaMM OpraHoB W WX (YHKUMUAMU, MEXAy aTarnamu
obMeHa BeLLecTB, aTanaMu KIeTOUHOI0 LUMKIa U XXU3HEHHbIX LIMK/I0B OPraH1M3MosB,
aTarnamn 3MOPMOHA/ILHOTO Pa3BUTWUA, FEHOTMNOM U (DEHOTMNOM, (PEHOTUMOM U
(hakTopamu cpefibl 06UTaHUS;

YMEHMWE BbISIBNATb OT/IMUUTENbHbIE MPU3HAKN XMBbLIX CUCTEM, B TOM YUC/IE
PacTeHWIA, XXMBOTHbIX U YeNTIOBEKa,

YMeHVE WCMo/b30BaTb COOTBETCTBYIOLLME apryMeHTbl, OMOMOrMYecKyHo
TEPMUHONOIMIO U CUMBOJIMKY A/ [oKa3aTe/lbCTBa POACTBA OPraHM3MOB pasHbIX
cucTeMaTUYeCKUX rpynm;

YMeHMe peLlaTtb 61UoNornyeckme 3afadn, BoiBAATb MPUYNHHO-CNEACTBEHHbIE
CBSI3W MeXAy uccneayembiMy 610M0rMYeCcKMMIM NPoLeccammn U SBNEHNUSMU, [enaTb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB.;

YMeHWE BbINOMHATL /1abopaTopHbIE M MNpPaKTUYecKne paboTbl, cobntodaTb
npasuna npu pabote ¢ y4ebHbIM 1 NnabopaTopHbIM 060PYA0BaHNEM;

YMeHVe BblABWratb TUMOTe3bl, MNPOBEPATb WX 3KCMEPUMEHTASIbHBLIMM
cpeacTeaMu, opmynupys Lenb WCCNefoBaHWs, aHaInM3MpoBaTb MOMYy4YeHHbIe
pesynbTaThbl U AeNaTb BbIBOAbI;

YMeHVe y4acTBOBaTb B Yy4ebOHO-McCefoBaTe/lbckoin pabote no 6Guonorum,
3KONOrMnM 1 MeauLmMHe, NPOBOAMMON Ha 6a3e LUKOJbHBLIX Hay4HbIX 06LecTB, W
NyoANMYHO  MpPeACcTaBNATb  MOMyYeHHble  pe3ynbTatbl  Ha  YYEHUYECKUX
KOH(DepeHLmsX;

YMEHME OLEeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCCMeA0oBaHWUA B
obnactv  6uonormv 1 MeauUMHbI  (KNOHWPOBaHWE,  MCKYCCTBEHHOE
OMM0A0TBOPEHME, HarpaB/ieHHOE WM3MEHeHMEe TeHOMa W CO3[aHue TPaHCreHHbIX
OpraHvn3moB);



YMeHMe OCYLLECTBNATL OCO3HaHHbIN BbIGOP OyayLleil NPoeccMoHaIbHOW
[eAaTeNbHOCTN B 06n1acTy 6uoniorumn, MeauumMHbl, GUOTEXHOMNOIMW, BETEPUHapUN,
Ce/IbCKOro XO03AMCTBA, MULLEBOW MPOMBbILLIIEHHOCTU, YIrNy6iaTb MO3HaBaTe bHbIN
NHTEPeC, HanpaB/ieHHbIN Ha 0CO3HaHHbIA BbIOGOP COOTBETCTBYHOLLE Mpoteccun n
MPOAO/MHKEHNE  OGMOMOrMYEeCKOro 06pasoBaHMA B OpraHu3aumax CpefHero
NPodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4ebHOro npeameta «buonorua» B 11
Kaacce [O/MKHbI OTPaXKaTb:

COPMMPOBAHHOCTb 3HAHWA O MecTe W ponn GUONOTMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBaHUN COBPEMEHHON €eCTeCTBEHHO-HaY4YHOM
KapTUHbI MMpa, B MO3HAHUW 3aKOHOB MPUPOAblI W PELUEHUN 3IKOJIOTUYECKMX
Npo6seM 4YenoBeyecTBa, a TakKkKe B peLUeHMM BOMPOCOB paLMOHa/IbHOIO
MPUPOLOMNO/Ib30BaHUSA, U B (POPMUPOBAHMUN LIEHHOCTHOIO OTHOLLEHUS K MPUPOSE,
06LLIECTBY, YeNoBeKY, 0 BK/afe POCCUIACKMX N 3apyOeXHbIX YUYEHbLIX-61M0M0roB B
pasBuTNe 6UOOrNK;

YMeHVe BNafeTb CUCTEMOW OMONMOTMYECKMX 3HAHWIA, KOTOpas BK/IHOYaeT
onpefeneHnss M MOHUMaHWEe CYLLHOCTM OCHOBOMOMararoLmx 61onornyeckKmnx
TEPMWUHOB W MOHATUIA (BMA, 3KOcuUcTeMa, Guocdepa), 6uonornyeckue Teopumn
(aBosntoymoHHas Teopus Y. JapBrHa, CUHTETMYECKas TeOPUs 3BOJOLMM), YYEHUS
(A. H. CeBeproBa — 0 nyTax 1 HanpasneHusax ssonounn, B.. BepHagckoro — o
buocepe), 3aKoHbI (reHeTUYeCcKoro pasHoBecus K. Xapan u B. BaitHGepra,
3apodbiweBoro cxogactea K. M. bBapa), npasuna (MuHumyma HO. JInbuxa,
3KONOrMYeCKon nupamuasl 3Hepruu), runotesdbl (runotesa «mupa PHK» Y.
Mnn6eprta);

yMeHVe  BnafleTb  OCHOBHbIMW  MeTOZaMM  HAy4YHOro  Mo3HaHu4,
NCMOo/b3yeMbIMU B BMONIOMMYECKMX UCCNEA0BAHUSAX XKUBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHwe, n3MepeHne, Hab/MO4EHNE, 3KCMEPUMEHT), crnocobamMun BbISB/IEHUSA U
OLLeHKM aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

YMeHVE BbIJeNAaTb CYLECTBEHHble MPWU3HaKN: BWAOB, OGMOreoLEHO30B,
3KOCUCTEM W Buochepbl, CTabUNMINPYIOLLEro, [ABMXKYLLErO U pa3pbiBatOLLErO
eCTECTBEHHOIO 0T60pa, afnonaTprmyeckoro 7 CUMMATPUYECKOro
BNA006pAa30BaHNA, BAVAHUSA ABVXKYLLMX CUJT 3BOMTOLMM HA TEHOMOHL Nonynsaumm,
MpMcnoco61IeHHOCTY OPraHM3MOB K cpefe 06uTaHus, YepefoBaHns HanpaB/ieHNI
3BONOLMN, KPYrOBOPOTa BELLECTB M MOTOKA 3HEPT M B 3KOCUCTEMAX;

YMeHVe YCTaHaB/MBaTb B3aMMOCBA3M MeXAy MpoLeccaMmy 3BOMHOLNN,
ABWKYLLMMU CUMaMK aHTPOMOreHe3a, KOMMOHEHTaMW Pas/IMYHbIX 3KOCUCTEM U
MPUCMOCO6/IEHNAMW K HUM OPraHn3MOB;

YMEHVEe  BbISB/IATb  OT/INUYUTE/IbHbIE  MPU3HAKM  XKMBBIX  CUCTEM,
MPUCNOCO6/IEHHOCTL BMAOB K Cpeae 06uTaHus, abMOTMYECKMX M OGUOTUYECKMX



KOMMOHEHTOB ~ 3KOCMCTEM, B3aMMOCBA3e/  OpPraHM3MoB B CO06LLECTBax,
aHTPOMOreHHbIX 3MEHEHWIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMEHME WCMOoMb30BaTb COOTBETCTBYHOLLME apPryMeHTbl, BMOMOrMYecKyto
TEPMUHONOIMIO U CUMBO/IMKY AN [loKa3aTe/lbCTBa POACTBAa OPraHM3MOB Pa3HbIX
cucTeMaTUYECKUX Py, B3aUMOCBSA3M OPraHnM3MoB 1 cpefbl 06UTaHusA, eANHCTBA
YefIoBEYECKNX pac, HEeob6XO4MMOCTUM COXPaHeHuUst MHOroobpasusi BUAOB U
3KOCUCTEM KaK YC/IOBUS COCYLLLECTBOBAHUA NPUPOAbI U YeNI0BEYECTBa;

YMeHMe peLlaTb 61Uonornyeckme 3afadn, BolBNATb NMPUYMHHO-CNEACTBEHHbIE
CBSI3W MeXAy uccnegyembiMu 61M0I0rMYeCKMMIM NpoLeccammn U SBNEHUAMM, [enaTtb
BbIBO/bI 1 NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/NbTaToB;

YMEHNe BbINOMHATL N1ab0paToOpHble U MpPaKTUYecKMe paboTbl, CO6MH0AATH
npasuna npun pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMEHVE BblBUraTb TUMNOTE3bl, MNPOBEPATb WX 3KCMEPUMEHTASIbHBLIMM
cpeacTeaMu, OpMynuMpys Lefb WCCNeaoBaHMsl, aHannM3MpoBaTb MOYYEHHbIE
pesynbTaThl U AenaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4ebHO-MCCNefoBaTe/IbCKoM paboTe no 6uonorum,
3KONOrMM 1 MeaMumMHe, NPOBOAMMON Ha 6ase LUIKOMbHbIX Hay4HbIX OOLLECTB, U
Ny6ANYHO  MpeAcTaBNATb  MOMYYEHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(epeHUusx;

YMEHME OLEHMBATb rMNOTE3bl U TEOPUM O NMPOUCXOXAEHWMN XIU3HM, YenoBeka
N YenoBeYecKMX pac, 0 MpUYMHaxX, NOcneacTBUAX M crnocobax npeaoTBpaLleHus
rno6anbHbIX M3MEHEHWIA B BrOCHepE;

YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlen npogeccroHanbHOM
AeaTeNbHOCTN B 061acT 6UONOrN, 3KOMOTUK, NPUPOAONOL30BaHNSA, MEANLIVHBI,
OMOTEXHONOIM, MNCUXONOrMKN, BETEPUHAPWK, CENbCKOr0 XO03AMCTBa, MULLEBON
MPOMbILLUNEHHOCTW, YrNyoNAaTb MO3HaBaTeNbHbIA WMHTEPEC, HamnpaB/EHHbIA Ha
OCO3HaHHbIN  BbIGOP  COOTBETCTBYHOLLEW  MNpoeccn U NPOAO/IKEHME
OMONOrnyYecKoro 0bpas3oBaHUs B OpraHM3aUmsaX cpegHero npogecCMoHaIbHOro U
BbICLLIEr0 06pa30BaHus.



3. TEMATHYECKOE INIAHUPOBAHUE

10 KUIACC
HaunmeHnoBanue KoanuectBo yacoB
Ne DJIeKTpOHHbIe (HM(PpOBbIe) 00pa3oBaTeIbHbIE
n/m  PA3ACI0B H TEM Beero Konrpoabnbsie IIpakruyeckue pecypebi
NnporpaMmMsl padoThI padoThI
BMONOTs KaK HayKa 1 Bubnnoreka LIOK https://lesson.edu.ru/06/10
JKVBble CUCTEMbBI N NX 5 1 https://lesson.edu.ru/06/10
n3yyeHve
https://lesson.edu.ru/06/10
WHTEpaKTMBHaA naatbopma Yuu -py
buonorus kneku 2 0.5 https://uchi.ru/homeworks/teacher/new?stage=init&tt=JOB&
s=32&p=10
Bubnnoteka LIOK https://lesson.edu.ru/06/10
XunmMmmyeckas 10 1 WHTepaKTUBHas naatdopma Yuu -py
opraHun3auns KneTku https://uchi.ru/homeworks/teacher/new?stage=init&tt=JOB&
s=32&p=10
CTpoeHue 1 QyHKLUN 8 2 https://lesson.edu.ru/06/10
KNETKU
OO6MmeH BeLecTB K https://lesson.edu.ru/06/10
npeBpaLleHne 3HePrun B 9 1
KNeTKe
HacneacrtseHHasn https://lesson.edu.ru/06/10
VHopmaLms n 9 0.5
peasn3aLms eé B KneTke
YKU3HEHHbI LMKN 6 1 https://lesson.edu.ru/06/10
KNETKU
CTpoeHue 1 pyHKLUN 17 15 https://lesson.edu.ru/06/10
OpraHnM3moB
10 Pa3MHOXeHWe U 8 15 https://lesson.edu.ru/06/10
pasBuTVE OPraHM3MOB



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
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https://lesson.edu.ru/06/10
https://uchi.ru/homeworks/teacher/new?stage=init&tt=JOB&s=32&p=10
https://uchi.ru/homeworks/teacher/new?stage=init&tt=JOB&s=32&p=10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

"eHeTMKa — HayKa 0 https://lesson.edu.ru/06/10
11 HacnegCcTBeHHOCTU U 2 05
N3MEHYNBOCTU
OpraHv3MoB
12 3aKOHOMepHOCTH 10 1 https://lesson.edu.ru/06/10
HacnegCcTBEHHOCTU
13 3aKOHOMepPHOCTU 6 1 https://lesson.edu.ru/06/10
N3MEHYUBOCTU
14 ["eHeTMKa YenoBeKa 3 0.5 https://lesson.edu.ru/06/10
15 CeneKyyIA OpraHiamMoB 4 1 https://lesson.edu.ru/06/10
BuoTtexHonoruns n https://lesson.edu.ru/06/10
16 CUHTETMYeCKas 4
6nonorus
Pe3epBHOE Bpems
17 MpomexKyTouHas 1
aTTectaumsa
OBLLEE KOMMYECTBO 102 13

YACOB MO NPOIrrPAMME



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
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11 KJIACC

KoanuecTBO 4acoB 3.J'IeKTp0HHBIe
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 0GPA30BATETBLHBIE
paodooThl padooThI pecypes
1 3apoXkaeHne 1 pa3BUTME 3BONHOLMOHHBIX 4 1 https://lesson.edu.ru/06/11
npeAcTaBeHNiA B 61onorum Bubnunoteka LLOK
. https://lesson.edu.ru/06/11
2 MUKpO3BOOLMA U e€ pe3ynbTaTbl 14 2 BuBavoTexa LOK
3 MaKpo3BO/IOLMS U eé pesyNbTaTbl 6 https://lesson.edu.ru/06/11
4 [MponcxoxaeHne 1 pasBUTUE XKU3HWN Ha 15 15 https://lesson.edu.ru/06/11
3emne '
5 [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1 https://lesson.edu.ru/06/11
JKON0rnsi — Hayka 0 B3aMMOOTHOLLIEHNSAX https://lesson.edu.ru/06/11
6 OpraHM3mMoB N HaZOPraHN3MeHHbIX CUCTEM 3 0.5
C OKPY>KatoLLeRN cpeaoit
7 OpraHu3mbl 1 cpega 0buTaHusA 9 15 hitps://lesson-edu.ru/06/11
8 3konorvsa BMA0B 1 NONynauuii 9 0.5 https://lesson.edu.ru/06/11
9 3KoNornsa coobLLEeCTB. IKONOrMYeCKme 12 05 https://lesson.edu.ru/06/11
CUCTeMb! :
10 Buocthepa — rnobanbHas aKocucTeMa 6 https://lesson.edu.ru/06/11
11 UeloBeK 1 OKDYKAKOLLas CPea 5 https://lesson.edu.ru/06/11
12 PesepBHOe Bpems 3 1
I'IpomemyTquaﬂ atrecrtauuna
OBLLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME 102 2 7.5
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