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MHNOACHUTEJIbHASA 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 npernofasaHus Yy4yebHOro npegmeTta «buonorua» wu
OCHOBHbIX NONOXeHWI (hefepasibHOM paboyein MporpaMmbl BOCMIMTAHNS.

YuebHblin npeamMeT «buonorusa» yrny6néHHoro ypoBHs usydeHma (10-11
Kfaccbl) SBNSAETCS OAHWM M3 KOMMOHEHTOB NPeAMETHON 06/1acTu «ECTeCTBEHHO-
HayyHble npeameTbl». CornacHo nonoxeHnam @rocC COO npodubHble
y4yebHble NpeaMeTbl, U3yvaemMble Ha Yrny6n18HHOM YPOBHe, ABNSKOTCA CNOCOO0M
anddepeHumaymm  0byvyeHMss Ha YpPOBHe CpedHero obuero o6pasoBaHMs U
Npu3BaHbl 06ecneynTb NPEeeMCTBEHHOCTb MeXAYy OCHOBHbIM O0OLMM, CpefHUM
06LWMM, cpeaHUM MPOMecCOoHa/IbHbIM M BbICLUMM 06pa3oBaHueM. B To e Bpems
KaKObIA M3 3TUX YYebHbIX NpeaMeToB A0/DKeH ObiTb OPUEHTMPOBaH Ha
MPUOPUTETHOE peLLeHne 0bpa3oBaTe/lbHbIX, BOCMUTATE/IbHLIX W Pa3BUBAROLLIMX
3afja4, CBA3aHHbLIX C MpoopreHTaUMen 0ByYatoWMXCa U CTUMYIMPOBAHUEM
MHTepeca K KOHKPETHOW 06/1acTh Hay4yHOro 3HaHWs, CBA3aHHOro C 6Konoruen,
MeNLMHON, 3KONOT e, NCUXOOTNed, CNOPTOM U BOEHHBLIM [€/10M.

Mporpamma no ydebHomy npeamety “bBuonorva™ gaét npeacraefieHUe O
Luenn n 3agadax M3ydeHus y4debHOro npeameta «buonorms» Ha yrny6néHHOM
YPOBHe, onpefenset 0bs3are/ibHOe (MHBapMaHTHOE) NpPeAMETHOE CoAepXKaHue, ero
CTPYKTYpMpOBaHMe MO pasfjenaMm v Temam, pacrpefesieHne Mo  Knaccam,
PEKOMEHYeT MOC/ef0BaTe/IbHOCTb M3Y4YeHMsi Yy4eOHOro martepuasa C Y4YETOoMm
MeXNpPeaMETHbIX W BHYTPUMNPEAMETHbIX CBA3ei, NIOTMKM y4yebHOro npolecca,
BO3pPacTHbIX 0CO6GeHHOCTel obydvarowmxcd. B nporpamme Mo  6uonorum
peann3oBaH MNPUHUMN MNPEEMCTBEHHOCTU C M3y4YeHWeM OMONOrMU Ha YPOBHE
OCHOBHOro  06Llero o6pas3oBaHusA, Onarogaps 4Yemy MPOCMaTpPUBAETCA
HanpaB/fIeHHOCTb Ha  Mocnefytoulee  pasBUTME  BMOMNOTMYECKUX  3HAHWIA,
OPUEHTMPOBAHHbLIX Ha (OPMMPOBaHME eCTECTBEHHO-HAay4YHOro MUPOBO33PEHNS,
3KOJIOTMYECKOro MbILLNEHNS, NPeAcTaBneHnd O 340p0BOM 006pase >KU3HKU, Ha
BOCNUTaHMe O6EepPeXXHOro OTHOLLEHWA K OKpYXKatowein npupogHoin cpepe. B
nporpamMme Mo 6GMOIOTMN TaKXKe MOoKasaHbl BO3MOXHOCTM Y4YeOHOro npegmeTa
«bronorna» B peanusaumm  TpebosaHuin PrOC COO K nnaHMpyembim
NMYHOCTHbIM, MeTanpeaMeTHbIM W MpPeAMETHbIM pe3y/ibTataMm 06yyeHUs U B
(hopMMpPOBaHMM  OCHOBHbLIX BWAOB  Y4eOHO-MO3HaBaTe/lbHOW  AeATENIbHOCTY
00yyaloLmMxca Mo OCBOEHWUIO COAepXKaHWs OMOMorMyeckoro 06pasoBaHMsA Ha
YPOBHE CpeAHero o6LLero o6pasoBaHus.

YuebHbIin npeameT «bronorus» Ha ypoBHe cpeAHero obuiero o6pasoBaHus
3aBeplUaeT 6uonornyeckoe o6pasoBaHMe B LUKOE WM OPUEHTMPOBaH Ha



paclimpeHre n yrnybneHne 3HaHUn 06yYarOLUMXCA O XXMBOW MPMpPoAe, OCHOBaX
MONEKYNAPHOM WU KNETOYHOM 6uonorun, amoepuonorum n 6uonorun passuTus,
reHeTVKW, CeNleKunmn, 6MOTEXHOIONNI, 3BOIFOLMOHHOIO YHEHNSA 1 3KOMIOTUN.

N3yyeHne yyebHoro npeameTa «buonormsi» Ha yrny6reHHOM YpPOBHe
OPMEHTMPOBAHO Ha MOArOTOBKY O00y4YaloWMXCA K MOCNefYoLWeMy MOoyYeHNIO
buonornyeckoro  obpasoBaHMs B BY3aX U OpraHusaumsax — CpefiHero
npoeccnoHanbHoOro obpasosaHns. OCHOBY ero CofepXKaHus CoCTaB/seT cucTema
OMONOrMYECKMX  3HAHWIA,  MOMYYEHHbIX MNPU  U3yYeHUn  0ByYatoLLUMUCH
COOTBETCTBYIOLLMX CUCTEMATUYECKUX Pa3fesioB GMOMOrMM Ha YpOBHe OCHOBHOIO
obulero obpasoBaHua, B 10-11 Knaccax 3TV 3HaHWA MOMyYaroT pasBuTHe. Tak,
pacluvpeHbl 1 yrnybneHbl OGMOMOTMYECKUe 3HaHWUS O PacTeHUAX, >KMBOTHBIX,
rpnbax, 6akTepusix, OpraHuM3Me YesioBeka, OOLMX 3aKOHOMEPHOCTAX >KU3HMU,
[0MOJTHUTENbHO BKKOYEHbI 6UONOrMYecKne CBefeHNs NPUKIaAHOro 1 NoMCKOBOIo
XapaKTepa, KOTOpble MOXHO WUCMO0/Ib30BaTb KaK OPUEeHTMPbI ANS MOC/eAyHoLLero
Bblbopa npodeccun. Bo3moXHa Takke WHTerpauyusi GMonorMyecKnx 3HaHUn C
COOTBETCTBYIOLWMMN 3HAHUAMMU, MONYUYEHHbIMW 00y4YatoWMMMNCA MPU N3YUYeHUN
(hU3MKK, XUMUK, reorpaun N maTeMaTUKN.

CTpyKTypa nporpaMmbl Mo Yy4debHOMYy npeameTy “Buonorna” oTpaxaer
CUCTEMHO-YPOBHEBbLIA W 3BOJIOLMOHHBIA  MOAXOAbl K M3y4YeHUIO 6uonoruum.
CornacHo um, n3y4varoTcs CBOMNCTBA N 3aKOHOMEPHOCTM, XapaKTepHble 419 XKMUBbIX
CUCTEM Pa3HOro YPOBHSA OpraHunsauum, 3BONHOLUN OPraHNYeckoro Mmvupa Ha 3emse,
COXpaHeHMs OMONOrM4YecKoro pasHoobpasus nnaHetol. Tak, B 10 Knacce
M3y4atoTCs OCHOBbI MOMEKYNIAPHOA W KNIETOYHOW 6MonornmM, sMoépuonorum u
OMonornm pasBuUTUSA, FeHETUKN U Cenekuum, BUOTEXHONOMMN U CUHTETUYECKOM
Guonornn, akTyanmsnpyrTca 3HaHMS 0bydarowmxca no 60TaHWKe, 300/10TMUN,
aHaTomun, usmonornn denoseka. B 11 Kknacce m3y4yaroTCAa 3BO/MKOLIMOHHOE
yUYeHMe, OCHOBbI 3KO/IOTMK 1 YYeHUe 0 Brocdepe.

YuebHblin  npegMeT  «buonorms»  npu3BaH  06ecneynMTb  OCBOEHME
06yyvatoLLMMmMCs BUONOrNYECKNX TEOPUIA N 3aKOHOB, MAEW, MPUHLANOB 1 Npasuil,
NeXalmx B OCHOBe COBPEMEHHOI eCTeCTBEHHO-Hay4YHO KapTUHbI MUPa, 3HaHWI 0
CTPOEHMMN, MHOroobpasMm U OCOBEHHOCTSAX KIETKW, OpraHv3ma, Monynsauuu,
OMOLIEHO03a, 3KOCUCTEMbI, O BbIAAIOLLMXCA HAYYHbIX OAOCTVKEHWUAX, COBPEMEHHbIX
nccnefoBaHNAX B 61oN0rMn, NPUKNaAHbIX acnekTax 61monormyeckux 3HaHuin. 4ns
pasBUTUS M MOAAEPXaHUA MHTepeca 00y4aloWmMxXcs K OMONorMu Hapsigy co
3HaUNTE/IbHbIM 00BLEMOM TEOPETUYECKOro MaTepuana B COAepXKaHUn Mnporpammb
no 6monornm nNpeaycMoTpeHo 3HaKOMCTBO C UCTOPUE CTaHOB/IEHWUA U Pa3BUTUS
TOM WA WMHOM 06nacTU 6GMONOrMK, BKNALOM OTEYECTBEHHbIX W 3apYOeXHbIX
YUYEHBIX B PELLEHNE BAXKHENLLNX BMONOrMYECKUX U 3KOMOMMYECKMX NPo6IeM.



Llenb n3yyeHns yyebHoro npeameTa «bnonorms» Ha yrny6n1éHHOM YpoBHE —
OBNafieHne  obyyvaloWwMMmnca  3HaHUAMKU O CTPYKTYPHO-(DYHKLUMOHa/IbHOM
OpraHu3auum >KUBbIX CUCTEM pPa3HOro0 paHra W MpuobpeTeHNe YMeHUi
MCNONb30BaTh 3TU 3HAHWSA B (POPMUPOBaAHUN MHTepeca K onpefenéHHON 06/1acTu
MPOoeccUOHaNbHON [AeATeNIbHOCTM, CBSA3aHHOW C OWONorvMein, wnm K BblGopy
y4eOHOro 3aBefieHns ANA NPOAC/HKEHNS BMONOrMYeCKOro 06pa3oBaHus.

JOoCTKeHne Uennm  K3ydeHus y4debHOro npeamera «buonormsa»  Ha
yrny6néHHOM ypoBHe 06ecrneynBaeTca peLleHeM CneayroLLmx 3agay:

OCBOEHMWe 06y4YatoLMMNCA CUCTEMbI BUOTOTNYECKNX 3HAHWIA: 06 OCHOBHbIX
OMONOrMYECKMUX TEOPUAX, KOHLEMUUAX, rmnoTesax, 3akoHaxX, 3aKOHOMEPHOCTAX U
Mpasniax, COCTaBNAIOLLMX COBPEMEHHYIO eCTECTBEHHO-HAYYHYI0 KapTUHY MUpa; O
CTPOEHMKN, MHOroobpasum u OCOBEHHOCTAX OMONIOTUYECKUX cucTeM (K/eTKa,
opraHu3m, nonynsauus, sua, 6uoreoueHos, brocgepa); 0 BblAALWMNXCA OTKPbITUAX
1 COBPEMEHHbIX UCCNef0BaHUAX B BUonoruu;

O3HaKOM/IeHMe 00y4yaloWwmnxcss C MeTodaMu MO3HAHWA >XMBOI MPUPOAbI:
nccnefoBaTe/lbCKUMM  MeTofaMu  BMONOrMYeckux HayK  (MONEKYNSIPHON U
KNeTOYHOW 6uonornn, 3mbpuonorMm u OUONOTMM  PasBUTUS, TEHETUKN W
cenekumn, OMOTEXHONOMMM W CUHTETUYECKOM OMOMornK, NaseoHTONornN,
3KONorMm);  MeTofamm  CamMOCTOSITENIbHOrO  NPOBefeHNs  BGMONOrMYeCKUX
nuccnefoBaHu B nabopatopuv U B npupoge (HabnwogeHwe, K3MepeHue,
3KCMEepPUMEHT, MOAE/IMPOBaHNe);

OBNafieHVe  06yvaloWMMNUCS  YMEHWUAMMW:  CaMOCTOSTE/IbBHO  HaxXOAMTb,
aHaM3MpoBaTb M MCMOMb30BaTb OGMOMOMMYECKYHO MH(hOpPMaLMIO; NOMb30BaTLCA
OMONOTMYECKON TEPMUHONOIMEN U CUMBOSIMKON; YCTaHaBNMBaTb CBSA3b MEXMY
pasBuTMEM BMOMIOTUN U COUMAIbHO-3KOHOMUYECKUMIW U 3KOJIOTMYECKUMM
npobsemMamn 4YenoBeyecTBa; OLEHMBATb MOCNEACTBUA CBOEW [LeATe/IbHOCTM MO
OTHOLLUEHNIO K OKpy>XKatoLlel NpupoAHOM cpefe, COOGCTBEHHOMY 340POBLIO WU
3[0POBbI0  OKpY)KaloWMX Ntofeid; 060CHOBbIBaTb M co6M0gaTb  Mepbl
NPOMNAKTUKN MHPEKLUMOHHBIX 3a60M1eBaHWIA, NpaBuia noBefeHNs B Npupoae v
obecneyeHns 6e30NacHOCTN COBCTBEHHOW YXMU3HEAEATEeNIbHOCTU B YPe3BblYaiHbIX
CUTyaumsax MpUPOLHOTO U TEXHONeHHOro  XapakTepa, XapaKTepu30oBaTb
COBPEMEHHbIe Hay4Hble OTKPbITUA B 061aCTK Grosioruu;

pasBuTME Y 00YYarOLLUMXCA UHTENNEKTYaIbHbIX Y TBOPYECKMX CNOCOBHOCTEN
B Mpouecce 3HaKOMCTBA C BblJAKOLWMMUCS OTKPbITUAMU W COBPEMEHHLIMU
nccnefoBaHnsMM B 6GMONMOTUK, peLlaeMbiMK €0 npobnemMamMu, MeTOLO0N0rMen
O10/I0rMYecKoro NccnefoBaHuns, npoBefeHNns 3KCNepPUMEHTa/IbHbIX
nccnefoBaHniA, pelleHns 6MoNornyYecknx 3agad, MogempoBaHmst 61MoNornMyYecKmX
06BEKTOB U MPOLECCOB;



BOCMMTaHMe y 00y4vatoLMXcs LeHHOCTHOrO OTHOLUEHWS K XKMBOW NPUpPoje B
LIe/IOM U K OTAe/IbHbIM €€ 06beKTam W1 ABMEHMSAM; (DOPMUPOBAaHME 3KOMOMMYECKOMN,
reHeTMYeCKOM rpamMOTHOCTK, 00Wein KynbTypbl MOBeAeHVUs B NPUPOAE;
NHTerpauum ecTeCTBEHHO-HayYHbIX 3HaHWIA;

npuobpeTeHre  0Oy4YalOWMMNCA  KOMMETEHTHOCTM B pauuOHa/IbHOM
MpUpPoLONob30BaHUN (COBMOAEHNe MNpaBua MOBEAEHUA B MPUPOLE, OXpaHbl
BWOB, 3KOCUCTEM, OGMOCHEPbI), COXPaHEHUN COOGCTBEHHOIO 3[40POBbA U 3[40POBbLA
OKpyXawowmx  nogen  (cobniogeHns  Mep  NPoUNaKTUKL - 3ab0seBaHNN,
obecrieyeHne 6e30MaCHOCTU >KMU3HEAEATENbHOCTM B Upe3BblyaliHbIX CUTYaLMsX
MPUPOLHOTO W  TEXHOTNEHHOro XapakTepa) Ha OCHOBE  MCMO/Ib30BaHUA
OMONOrNYECKMX 3HAHWNIA U YMEHWIA B MOBCEAHEBHOMN XXN3HN;

co3faHMe  YCNOBWMM AN OCO3HAHHOrO  Bblbopa  O6yuvaroLMMMCA
NHANBUAYa/IbHOM 06pasoBate/ibHOW TpaekTopun, CNoco6CTBYHOLLENA
nocnegyroLleMy npodeccMoHaibHOMY CaMOOMNpPeaeieHNto, B COOTBETCTBUM C
NHAVBUAYA/TbHBIMW UHTEPEecaMM 1 MOTPEBHOCTAMM pervoHa.

Obulee 4nCO YacoB, OTBEAEHHbIX Ha M3y4YeHMe 6Kosiorumn Ha yrnybieHHOM
YPOBHE cpeAHero obuiero obpasosaHus, coctaBnseT 204 vaca: B 10 knacce — 102
yaca (3 yaca B Hefento), B 11 knacce — 102 yaca (3 yaca B Heento).

OT60p OpraHM3auUMOHHbIX (hopM, METOAOB N CPeAcTB 00y4veHMs 6UOoIormu
OCYLLECTB/IAETCA C YYETOM CreumdmKn ero cofepXkaHus M HanpaeNeHHOCTU Ha
MPOAO/HKEHNE  OMOMOrMYecKOro o06pasoBaHMs B OpraHmM3aumax CcpefHero
NpodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

Ob6sa3aTe/IbHbIM YCN0BMEM MPU 06yYeHUN G1onornm Ha yrny6néHHOM YpOBHE
ABNSAETCA MPOBeAeHMe N1abopaTopHbIX W MPaKTUYeCKUX paboT. Takxke ydvactume
06yyatoLLMXCA B BbIMOMHEHUN NPOEKTHbLIX M y4YebHO-MCCeoBaTeIbCKUX PaboT,
TemaTMka KOTOpbIX OMNpedensieTcd  yynTeseM Ha OCHOBE  WMEOLLMXCH
MaTepnasibHO-TEXHUYECKMX PECYPCOB N MECTHbLIX MPUPOAHbIX YC/TOBUM.



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

CopepxaHve nporpammbl, BblgefieHHOe kypcusom, He BXOAUT B MPOBEPKY
rocyiapcTBeHHolu ntorosoi attectauum (FNA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHasa 6nonorua — KoMrniaekcHaa Hayka. KpaTtkasa uctopus passutus
ovonormn.  Buonornyeckme  Haykm M M3ydyaemble UMW MPOG/IEMBI.
dyHOaMeHTabHbIE, MPUKNaAHbIe W MOUCKOBblE Hay4yHble WCCNef0BaHUS B
Guonorun.

3HaueHne 6monormm B (HOPMUPOBAHUN COBPEMEHHOW €CTeCTBEHHO-HaY4YHOM
KapTuUHbl Mupa. lMpodeccum, cBs3aHHble C Guonorveir. 3HadeHwe 6uonornni B
MPaKTUYeCKON [esATeNlbHOCTU  Ye/loBeKa: MeauuUMHE, Ce/lbCKOM  XO35INCTBE,
MPOMbILLIEHHOCTW, OXpaHe NPUPOLbI.

JlemoHcTpanuu

MopTpeTbl: ApuctoTtens, TeodpacT, K. JIuHHel, XK. b. Jlamapk, Y. [apsuH,
Y. lapseir, I'. MeHgens, B. V. BepHaackuia, W. T1. Maenos, . . Me4uHurkos, H.
. Basunos, H. B. TumodeeB-PecoBckuid, K. YoTcoH, ®. Kpuk, . K. benses.

Tabnuubl 1 cxembl: «CBA3b BMOMOTUN C APYrMMy HaykKamu», «Cucrema
BMONOrNYECKMX HaYK».

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

YKuBble CUCTeMbl Kak npeameT u3yyeHus 6uonornn. CBOWMCTBA KMBbLIX
CUCTEM: eAMHCTBO XMMWYECKOro COCTaBa, [AMCKPETHOCTb W LeNOCTHOCTD,
C/IOXKHOCTb U YMOPSAAOYEHHOCTb CTPYKTYPbI, OTKPbITOCTb, CaMOOpraHu3aums,
CamMOBOCIMPOV3BeeHNE, Pa3LPaXXUMOCTb, M3MEHUNBOCTb, POCT U pPasBUTHE.

YPOBHM  OpraHu3aumm >KMBbIX CUCTEM: MOJEKYNAPHbIA,  KIETOYHBIN,
TKaHeBbIN, OpraHnU3MeHHbI, nonynAauMoHHO-BMA0BOW, 9KOCUCTEMHbIIA
(buoreoueHoTUYECKINI), OGUOCHepHbIA. Tpouecchbl, MPOUCXOAALME B XKUBbIX
cuctemax. OCHOBHblE MPU3HAKM XXMBOrO. XKM3Hb Kak (hopMa CYLLECTBOBaHMS
martepun. Hayku, nsyyatoLLme KmBble CUCTEMbI HA Pa3HbIX YPOBHAX OpraHu3aumm.

3yyeHne XuBbIX cucteM. Metofbl 6uvonornyeckon Hayku. HabnwogeHue,
N3MepeHne, IKCNepUMEHT, cucTeMaTmnsaums, MetaaHanus. MNMoHATME 0 3aBUCUMON U
He3aBMUCUMOW MepeMeHHON. [lnaHMpoBaHMe 3KcnepuMeHTa. [locTaHOBKa U
nposepka runotes. Hynesas rmunotesa. MoHATUE BbIGOPKM U €€ [OCTOBEPHOCT.
Pa3bpoc B 0OuonorMyecknx AaHHbIX. OueHKa [OCTOBEPHOCTU MOMYYEHHbIX
pe3ynbtatoB. [IpUYMHbI  UCKaXKEHUS pPe3ynibTaToB  aKcrepumeHTa. [MoHATUE
CTaTUCTMYECKOro TecTa.

JlemoHcTpanuu



Tabnuubl 1 cxembl: «OCHOBHblE MPU3HAKM >KU3HWU», «Buonornyeckume
cucteMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU OpraHu3aumm >KUBOM
npupofbl», «CTPOEHME >XMBOTHOM KETKU», «TKaHW >KMBOTHbIX», «CUCTEMbI
OpraHoB Yesl0BEYECKOro opraHumsma», «buoreoueHos», «buochepa», «MeTtoabl
N3YUeHUs XKNBOW NPUPOLbI».

Ob6opynosaHue:  nabopatopHoe  obopydoBaHMe AN MPOBeAEHUS
HabMO4EHNIA, N3MEPEHNIA, IKCMEPUMEHTOB.

IIpakTuueckas padora «/ICMOMb30BaHNE Pa3/IMYHbIX  METOLOB MpU
N3YYEHUWN XKMBbIX CUCTEM>.

Tema 3. buosiorusi KiieTku

KneTtka - CTPYKTYpPHO-(hYHKUMOHa/lbHAas efAuHMUA XuBoro. WcTopus
OTKPbITUA KNeTKN. PaboTbl P. Nyka, A. JleBeHryka. KnetouHast Teopus (T. LLIBaHH,
M. LneingeH, P. BupxoB). OCHOBHble MNOMOXEHUA COBPEMEHHON KNETOYHOIA
Teopuu.

MeToabl  MOMEKYNAPHOM WM K/ETOYHOW  BMONorunM:  MUKPOCKOMWUS,
Xpomarorpams, 3nekTpoopes, MeTof MeudeHbIX aToMOoB, AuddepeHUnansHoe
LeHTPUMYrMpoBaHue, KynbTUBMPOBaHUE KNETOK. M3yuenue @uxkcuposaHmvix
Kkiemox. DNEKTPOHHasA MUKPOCKONUA. Kougokanvuas muxkpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

MopTpeTbl: P. T'yK, A. NleBeHryk, T. LLiBaHH, M. LLineiigeH, P. Bupxos, K. M.
bap.

Tabnmupbl 1 cxeMbl: «CBETOBOW MUKPOCKOM», «3NEKTPOHHBIA MUKPOCKOM>»,
«/cToprsa pa3BUTUSA METOA0B MUKPOCKOMNN.

O6opyoBaHMe: CBETOBOW MMUKPOCKOMN, MUKporpenaparbl PacTUTENbHbIX,
YKMBOTHbIX 1 6aKTepUasbHbIX KETOK.

IIpakTHyeckas padora «/3yyeHMe MeTOLOB K/IETOYHOW  6uonoruun
(XpomaTorpadusa, anektpoopes, AnddepeHUManbHOE  LEHTPUQYrMpoBaHue,
MLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKNA coCcTaB KNeTKM. Makpo-, MUKPO- U YbTPaMUKPO3EMEHTI.
Boga n eé ponb Kak pacTBOpuTens, peareHta, yyacTue B CTPYKTYPUPOBaHUW
KNeTKW, Tensoperynaumun. MuHepanibHble BeLlecTBa KIeTKW, UX 61onornyeckas
pO/ib. PO/b KaTMOHOB 1 aHUOHOB B K/ETKE.

OpraHuyeckne BellecTBa KNeTKW. bBuonoruyeckve nonvmMepsl. benku.
AMWHOKUCNOTHBIN cocTaB 6enkoB. CTPYKTYpbl 6e/IKOBOW MOMeKy/bl. [NepBuyHas
CTPyKTypa 6efika, nenTuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  OeHatypauusi. CsolictBa 6enkoB. Knaccugukaums  6enKos.
Buonorunyeckue QyHKUUN 6e1KOB. Ilpuonul.



Yrnesofbl. MoHOcaxapuabl, Aucaxapuapl, onmrocaxapubl U nonncaxapubl.
Obwmini  nnaH CTPOEHUA U PU3MKO-XMMUYECKMe  CBOWCTBA  YrneBOJOB.
Buonornyeckune QyHKLMM yrneBoL0B.

Nunnapl. TvapodunnbHO-rnapogobHble cBOMCTBA. Knaccuhmkaums nnnuaos.
Tpurnnuepnabl, oconunuasl, BOCKW, CcTepouibl. buonornyeckne MyHKLMM
nnnnaos. Obwme cBOMCTBa GUONOTMYECKNX MEMOPAH — TEKYYECTb, CMOCOOHOCTL K
caMo3aMblKaHu0, NOMYNPOHULAEMOCTb.

HyknenHosble kucnotebl. AHK 1 PHK. CTpoeHWe HYKNeMHOBLIX KUC/OT.
Hykneotugpl. MNpuHuMn komniemeHTapHocTu. MpaBuno Yapragha. CTpykTypa
OHK — pBoiiHas cnupanb. MecToHaxoXaeHne n 6uonornveckme gyHkumm AHK.
Buabl PHK. ®yHkuun PHK B KneTke.

CtpoeHne monekynbl AT®. Makposaprmyeckne cBssn B Monekyne ATO.
Buonornyeckune yHkumn AT®. BoccTaHOBNEHHbIE MEPEHOCUUKM, UX QYHKLUNN B
KneTke. /Jlpyeue wuyxneosuompugocghamor (HT®). CekBeHunpoBaHne [OHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorus: 6uoxmMmmyeckne n 6nomsnyeckne mccrefoBaHus
CoCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl OGUOMONEKYN. Mooderuposanue
CMPYKmMypol U QYHKYULL OUOMONIEKYI U UX KoMNIeKkcos. Komnvromephbiil Ousaun u
opeaﬂuqecmtﬁ curmes 6u0MOJZ€KyJZ u ux Hel’lpupO@Hblx AaAHAN02086.

JleMoHCTpanumn

MopTtpeTbl: J1. MNonuHr, K. YoTCoH, ®. Kpuk, M. YUNKNHC, P. ®paHKNH,
®. CaHrep, C. NpysuHep.

Avarpammbl:  «PacripegeneHve  XMMUYECKMX 3/1IEMEHTOB B HEXMBOM
npupoge», «PacnpefeneHne XMMUYeCKNX 3/IEMEHTOB B XXMBOW NPUPOLE».

Tabnuupl 1 cxembl: «lleprognyeckas Tabnmua XUMUYECKUX 3M1EMEHTOBY,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B COCTaBe OpraHM3moB», «CTpoeHune
MofieKy bl 6enka», «CTPYKTypbl 6e/1KOBO MONEKYNbl», «CTPOEHWE MOMEKY/
yrnesoaoB», «CTpoeHWe MOMEKYNn NUNUAoB», «HYKNenHoBble  KUCNOTbI»,
«CTpoeHne Monekynbl AT®».

O6opyfoBaHMe: XMMMYecKas nocyaa n 06opyaosaHue.

JlaGopaTopnas padora «O6HapyXeHVe GeNKOB C MOMOLLbI0 Ka4eCTBEHHbIX
peakuuii».

JlabopaTopnass  paGora  «lIccnefoBaHMe  HYK/EUHOBbLIX  KWCHOT,
BbII€/IEHHbIX M3 KNETOK Pas3/InyHbIX OpraHnU3mMoB».

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunbl  KNEeTOK: 3yKapuotuyeckaa W npokapuoTtmyeckad. CTPyKTYpHO-
(hyYHKUMOHa/IbHbIE 06Pa30BaHNA K/IETKM.



CTpoeH1e NPoKapnoTMYecKom KneTkn. KnetouHas CTeHKa 6akTepuin 1 apxemn.
OCO6GEHHOCTM CTPOEHUSI TEeTEPOTPOPHOMN W aBTOTPOPHOM MPOKAPMOTUYHECKMX
KNeToK. MecTo 1 posib NpoKapuoT B BUoLeHO3ax.

CTpoeHue 7 (hYHKLMOHMPOBaHWE 3yKapnoTUYECKOM KNETKMN.
MnasmaTnyeckass MembpaHa (nnasmanemma). CTpyKTypa nna3maTuyecKon
MeM6bpaHbl. TPaHCNOPT BELLECTB Yepe3 MniasMaTU4ecKyto MemopaHy: MacCUBHbLIN
(anddpy3snsa, obneryéHHas audMOy3nsa), akTUBHbIA (NEPBUYHBLIA UM BTOPUYHBIN
aKTUBHbIN  TpaHcropT). [lonynpoHMuaeMocTb MembpaHbl. PaboTa HaTpuid-
Ka/IneBOro Hacoca. dHAOLMTO3: MUHOLMTO3, (ParoumTos. Ik3oumTo3. KnetouHas
cTeHka. CTPyKTypa 1 PYHKLUMM KNETOYHON CTEHKM pacTeHuid, rpnbos.

LinTtonnasma. LimTo3onb. Liutockenet. [BvKeHne LuuTonnasmbl. OpraHoupl
KneTkn. OfHoMeMOpaHHble OpraHouAbl KNeTKW: 3HAoMnasmaTuyeckas CeTb
(AMNC), annapat MonbmAKK, NN30COMbI, UX CTPOEHME U yHKUUKU. B3anMocBA3b
OA4HOMeMOpPaHHbIX OpraHoMAoB KneTkn. CTpOeHWe rpaHyIspHOro PeTuKynyma.
Mexanusm nanpasnenus 6enxoe ¢ IIIC. CUHTE3 pacTBOPUMbIX 6enkoB. CUHTe3
KNETOYHbIX  MeMbpaH. [nagkuii  (arpaHynsipHblid) — 3HAOMIa3MaTUYECKMNIA
peTukynym. CekpeTopHas (yHKUmMs annapata [onbfXkun. Moougurayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHCNOPT
BELLLECTB B KNETKe. Bakyonn pacTUTeNbHbIX KNeToK. KNneTouHblid coK. Typrop.

[MoNyaBTOHOMHbIE ~ OpraHomfbl  KMeTKW:  MUTOXOHAPWUW,  NAacTufbl.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CTpoeHne U (DYHKUMUM MUTOXOHAPWUA W nnactug. [epBuYHbIe,
BTOPUYHbIE U CNOXHble  NaacTuibl  (DOTOCUHTE3VPYHOLUMX  3YKapuoT.
XnoponnacTbl, XpPOMONACTbI, IENKONMACTbI BbICLLUMX PACTEHWIA.

Hemem6paHHble opraHonibl KneTku CTpoeHue U yHKUMM HeEMEMOPaHHbIX
opraHongoBs KNEeTKW. Prnbocomsl. Ilpomedicymounvie Qunamenmeo.
MuKpomnameHTbl.  Axmunosvie  mukpogpuiamenmol. MbIWEYHbIE  K/IETKM,
Axmunosvie Komnonenmol HembluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
ueHTp. CTpoeHMe © [ABWXKEHME >KIYTUKOB W pecHUYeK. MUKpPOTPy6OoUKM
uutonnasmbl. LleHTpuonb. benxku, accoyuuposanHnvie ¢ MuKpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Appo. O6onoyka a4pa, XpomMaTuH, KapuoniasMa, AApbILKU, UX CTPOEHUE U
yHKUMN. FaepHblil  6enKoBbId  MaTpUKC. [poCTPaHCTBEHHOE PacnonoXeHne
XPOMOCOM B WHTepdasHOM afpe. Dyxpomamun u 2emepoxpomamur. Benkun
XpOMaTUHA — TUCTOHbI. /lunamuka sdepHOlU 000a0YKU 6 Mumose. AHoepHblil
mpaxcnopm.

KneTouHble BKNtOUeHMA. CpaBHUTE/bHAA XapaKTepPUCTUKA KNETOK 3yKapuoT
(pacTUTENbHOW, XXMBOTHOM, FPMOHON).

JemoHcTpanuu



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

Tabnuubl 1 cxembl: «CTpOeHWE 3YKapuUOTMYECKON KNeTKu», «CTpoeHune
XMBOTHOW  KNeTKuW», «CTpPOeHMe  pacTUTeNlbHOW  KNeTku»,  «CTpoeHue
MUTOXOHAPUN», «AOp0», «CTPOeHMEe NPOKAPUOTUUHECKON KNETKN».

O6opyaoBaHMe: CBETOBOM MMWKPOCKOM, MUKpOMNpenapatbl PacTUTESIbHbIX,
YKMBOTHbIX K/IETOK, MUKPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTopnass paGora «/I3yyeHMe CTPOEHUS KMAETOK  pas/INyHbIX
OpraHn3mMoB».

IIpakTuuyeckas padora «/3yyeHne CBONCTB KNETOUHON MEMOPaHbI».

JlaGopaTopHasi padora «VIccnegoBaHve naasmonMsa U gennasmonusa B
PacTUTENIbHbIX KIETKaX».

IIpakTHyeckass pa6ora  «/I3yyeHnMe  [OBWXKeHWA  UMATOMAa3Mbl B
PaCTUTENbHBIX KNEeTKax».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUAIAUNA N AUCCUMUNALNA — Be CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLECTB: aBTOTPO(HbLIA W reTepoOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. OHepreTuyeckoe obecrneveHne KeTKu: npespalleHe ATP B
06MeHHbIX npoueccax. ®PepMeHTaTUBHBIA XapaKTep peakuuilt  KJeTOUYHOro
mMeTabosmama. PepMeHTbl, MX CTPOEHWEe, CBOWCTBA W MeXaHu3M [eiCTBUS.
KotepmeHTbl. OTANYMA (hepMeHTOB OT HEOPraHNYeCKMX KaTasm3aTtopoB. Besku-
aKTMBaTopbl N GENKU-UHIMOMTOPbLI. 3aBUCUMOCTb CKOPOCTM (DepMeHTATUBHbIX
peakuuii OT pasinyHbIX PaKToOpOB.

MMepBUYHBIA CUHTE3 OpraHMYecKMX BewlecTB B K/eTke. (POTOCUHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmol U NUSMeHmbl peakyuonHo2o yeumpa. PONb XN10ponaacToB B npougecce
(hoTocnHTe3a. CBeToBas M TeMHoBasA asbl. @omoovixanue, Cs., C4. u CAM-munol
gpomocunmesa. TPOAYKTUBHOCTL (POTOCUHTE3A. BnunsHMe pasnnyHbiX (hakTopoB
Ha CKOPOCTb (JOTOCUHTEe3a. 3HaueHne (DOTOCMHTE3A.

XemMoCuHTES. Pa3Hoo6pasne OpraHM3mMoB-XeMOCUHTETUKOB:
HUTpUMLMpYOLWKME 6aKTepum, >Xene3obakTepuu, cepobakTepun, BOAOPOAHLIE
6akTepun. 3Ha4YeHne XeMOCUHTE3a.

AHa3pobHble OpraHnsmbl. Bugabl 6poxkeHus. TpoayKTbl OPOXKEHUA U KX
NCMO/Mb30BaHNE YeNOBEKOM. AHAa3pOOHble  MUKPOOPraHM3Mbl  Kak  OObeKTbI
BuoTexHoNnornm n Bo3byanTenn 6onesHen.

A3po6HbIE OpraHu3mbl. ATansl 9HepreTN4ecKoro obMeHa.
MoAroToBUTENbHBIN 3Tan. IMKON3 — 6ECKUCIOPOAHOE PaCLLENIEHNE FNHOKO3bI.

Bronornyeckoe OKUCNeHMe, UK KNeTOYHoe AblxaHue. Ponb MUTOXOHAPWUIA B
npoueccax 6MoI0rMYecKoro oKmcneHuns. Limknuyeckme peakuun. OKUCINTENIbHOE
(hochopunupoBaHue. ODuepeuss membpannozo 2epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaser. TpenMyLLeCTBA a3pOOHOr0 MyTw
0OMeHa BeLLeCTB nepef aHaspobHbIM. OPYEKTUBHOCTb 3HEPTreTUYECKOro 06MeHa.

JleMoHCTpanun

MopTpeTbl: k. Mpuctaun, K. A. Tumupsazes, C. H. BuHorpaackuii, B. A.
SHrenwrapar, M. Mutyenn, I'. A. 3aBap3viH.

Tabnumupl U cxembl: «POTOCUHTES», «ODHEPreTUUHECKMIA 0OMEH», «BUOCUHTES
benka», «CTpoeHne hepmeHTa», «XeMOCUHTE3Y.

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHMe ANS NPUroTOB/IEHUSA
MOCTOAHHbLIX 1 BPEMEHHbIX MUKPOMPEnapaTos.

JlaGopaTtopnass  padora «/I3ydeHMe  KaTa/IMTUYECKOM  aKTUBHOCTM
(hepMeHTOB (Ha NpuMepe amunasbl UK Katanasbl)».

JlaGopaTopnass padora «l/I3yyeHMe (hepMEHTAaTMBHOrO pacLlenneHuns
nepokcunaa BOA0POAA B PACTUTE/IbHBIX U XKMBOTHbLIX KNeTKax».

JlaGopaTopnass padora «CpaBHeHVMe MpoueccoB (POTOCUHTE3a MU
XeMOCUHTe3ax.

JlaGopaTopnas padora «CpaBHeHVEe NPOLLECCOB OPOXEHUSA U AbIXaHUSA».

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun MaTtpuyHoro cuHTesa. MNMpuHUMN KOMMNEeMeHTapHOCTU B peakumax
MaTpUYHOro CUHTE3a. Peasm3aumna HacneACTBEeHHOW UH(opMaLmn. eHeTUYeCKNI
KOA, ero CBOWCTBa. TpaHCKpunuus — maTpuuHbid cuHTe3 PHK. TpuHumnbl
TPaHCKPUNUMKX: KOMM/IEMEHTAPHOCTb, aHTUMNapan/ieslbHoCTb, aCUMMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. YyacTue TpaHcnopTHbIX PHK B GuocnHTese Gesika.
Ycnosusi 6rocuHTesa 6enka. KogupoBaHve amMmHOKMUCNOT. Ponb pubocom B
GuocuHTe3e beska.

Cospemennvie npeocmasienuss o cmpoeruu 2enog. OpraHu3auna reHoma y
NPOKapMoT N 3yKapuoT. Perynaumsa akTMBHOCTM FeHOB Yy NpPoKapuoT. 'mnoTesa
oriepoHa (. YXKakob, XX. MaH0). Moxexyapuvie mexanuzmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomwl 2enos. Perynaums 06MeHHbIX
MPOLLECCOB B KeTKe. KNeTouHbIi FrOMeocTas.

Bupycbl — HEKNEeTOUHbIe POPMbI XKXMU3HN M 06MraTHble napas3nTbl. CTpoeHue
MPOCTbIX U C/IOXHbIX BUPYCOB, PETPOBMPYCOB, 6aKTEPNOMaroB. JKusnennbiil yuxi
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a60n1eBaHMSA YeN0BEKA, XXUBOTHbIX, pacTeHunid. CMAL, COVID-
19, coymasibHble U MegULMHCKME Npobiembl.

Buoungopmamuxa: unmeepayus u anamuz boavuux maccusos («bigdatar)
CMpPYKmMYypHbIX ouonocuueckux oannwvix. Hanomexuonocuu ¢ buonocuu u Meduuuﬂe.
Ilpoepammupyemvie pynxyuu 6eaxos. Cnocodovt 00cmasKu 1eKkapcms.



JleMoHCTpanun

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

Tabnuubl n cxembl: «brnocnHTe3 6efika», «"eHeTUYeCKuin Kog», «Bupycbi»,
«baKTepuogarmn».

IIpakTueckasi padora «Co3gaHne Moaenn Bupyca.

Tema 8. JKusHeHHBIA HUKJ KJIETKH

KneTouHbln UuKn, ero nepuogbl W perynaums. VHTepasa M MUTOS.
OC0o6eHHOCTM NpOoLEeccoB, MPOTEKalWMX B MHTepgase. oArotoBka KAeTkM K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUIA  W”
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKIIA) NEPUO/bl MHTepdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaumsa. MNpuHumunbl penamkayumn OHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHbLIA  CUHTE3,  aHTUMNapaine/bHOCTb.
MexaHunsm pennvkauun AHK. Xpomocombl. CTpoeHne XpOMOCOM. Tenomepbl U

TenoMepasa. XPOMOCOMHbIA Habop KeTKM — Kapuotun. AWnnougHbii 1
ranfouaHbIn  Habopbl XPOMOCOM. [OMOMOrMYHbIE XPOMOCOMbI.  [10N0BbIe
XPOMOCOMb!.

,£|,eneH|/|e KNeTkm - MUTOS. CTa,U'I/II/I MUTO3a N Npoucxogdwne B HUX
npouecchbl. Tunbl MUTO3a. KapnoknHes 1 LUTOKMHE3. Bronornyeckoe 3HayeHue
MUTO3a.

Perynaums MMTOTUYECKOrO UMKNa KNeTKW. porpammupyemast KneTouHas
rméenb — anonTos.

KneTouHoe $4pO, XPOMOCOMbI, (DYHKUMOHa/IbHas FeHOMUKA. Mexarnusmbl
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
K1emKay — ouourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpauumn

Tabnuubl 1 CXeMbl: «XKU3HEHHbIA UMK KNeTKW», «MuTo3», «CTpoeHue
XpoMocom», «Pennnkauma AHK».

O6opyaoBaHue: CBETOBOM MUKPOCKONM, MUKponpenapaTbl: «MuTo3 B KNeTKax
KopeLLKa NyKa.

JlaGopaTtopnass  pabora  «l/I3yyeHMe  XpOMOCOM Ha  rOTOBbIX
MUKponpenapaTax».

JlaGopaTopnas pa6ora «Hab/1104eHe MUTO3a B KNeTKax KOHYMKa KopeLuKa
nyka (Ha roToBbIX MMKpOMpenapaTax)».

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

bBruonornyeckoe pa3Hoo6pa3|/|e OpraHM3mMos. Oﬂ,HOKﬂeTOLIHbIe,
KO/TOHWaJIbHbIE, MHOTOK/IETOYHbIE OPraHNU3Mbl.

OCOOEHHOCTM  CTPOEHUS U HKWU3HEAESTENbHOCTM  OJHOK/ETOYHbIX
OpraHuM3mMoB. bakTepun, apxen, OAHOKNETOYHbIE TPUObl, OAHOK/IETOUHbIE
BOAOPOCAN, Apyrmne npoTncThbl. KonoHwuanbHble OpraHn3Mmbl.



B3aumocBA3b 4acTeil MHOrOKNETOYHOro opraHuama. TKaHW, OpraHbl W
cucTembl opraHoB. OpraHnsm Kak egnHoe Lenoe. 'omeocTas.

TKaHW pacTeHMin. Twunbl pPacTUTENbHBLIX TKaHel: obpa3oBaTesibHas,
MOKPOBHasA, MNPOBOAALLAA, OCHOBHas, MexaHu4yeckad. OCOBEHHOCTU CTPOEeHMS,
(OYHKLUMIA 1 pacrnonoXeHUst TKaHel B opraHax pacTeHUM.

TKaHWN >XXMBOTHbIX WM 4enoBeka. TUMbl XXUBOTHbIX TKaHei: anuTenvasnbHas,
COeAMHUTENbHASA, MbllweyHasi, HepBHasA. OCOGEHHOCTU CTPOEHUs, (YHKUMA W
pacnosioKeHNs TKaHen B opraHax XXMBOTHbIX U Ye/loBeka.

OpraHbl. BeretatMBHble M reHepaTUBHbIE OpraHbl pacTeHWil. OpraHbl ©
CUCTEMbI OPraHoB XXMBOTHbLIX N YenoBeka. ®YHKLUNN OPraHoB Y CUCTEM OPraHoB.

Onopa Tena opraHu3moB. Kapkac pacTeHuit. CKeneTbl O4HOK/IETOYHbIX W
MHOTOK/NETOYHbIX XXMBOTHbIX. HapyXXHbIA 1 BHYTPEHHWA CKeneT. CTpoeHue U
TUMbI COEANHEHNSA KOCTEN.

[BuxeHne opraHusmoB. [IBWKeHWe  OJHOK/ETOYHbLIX  OpraHu3MOB:
ameébonaHoe, XXryTMKoBOe, pPecHMYHOoe. [BV)KeHMe MHOTFOK/IETOUHbIX PacTeHWM:
TPONMU3Mbl N HAacTUW. [BUXXEHMEe MHOTOKMETOUHbIX >XMBOTHLIX M Ye/oBeka:
MblLLeYHasa cuctema. Pedriekc. CKeneTHble MbILULbI 1 UX paboTa.

MuTaHve opraHu3moB. [lornoweHne BOAbl, YINEeKUCNOro rasa wu
MWHepa/IbHbIX BeLLEeCTB pacTeHUsAMU. MuTtaHue XMBOTHLIX. BHYTpUNOIOCTHOE Y
BHYTPUK/IETOUHOE MuueBapeHmne. MNuTaHne MNO3BOHOYHLIX XWUBOTHLIX. OTAenNsb
NULLEBAPUTENBHOIO TpakTa. [luueBapuTenibHble >Kenesbl. [uLleBapuTensHasa
cucTema YesioBeka.

[bixaHne opraHn3mMoB. [bixaHne pacTeHuit. ObixaHue XUBOTHbIX. Anhdy3us
rasoB 4yepes NOBEPXHOCTb KNeTKN. KOXXHOe AbixaHue. [bixaTesibHasd NoBepXHOCTb.
YKabepHoe 1 néroyHoe AbixaHue. [bixaHne NO3BOHOUHbIX XXMBOTHBIX 1 YeNOBeKa.
OBONIOLMOHHOE  YCNOXKHEHWE CTPOEHUA NErKUX TMO3BOHOYHbLIX KMBOTHbIX.
[bixaTenbHaa cuctema 4enoseka. MexaHU3M BEHTUNAUUKW NETKUX Y MTUL, W
MIeEKONUTaloWMX. Perynaunsa apixaHus. JbixaTenbHble 06bEMBI.

TpaHCcnopT BELUECTB Y OpraHvW3mMoB. TpPaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCNOPT BeLlecTB Yy XXUBOTHbIX. KpoBeHOCHas cucTteMa W eé opraHbl.
KpoBeHoCHad cucTema MO3BOHOYHLIX >KMBOTHLIX W 4enoseka. CepaLe,
KPOBEHOCHbIE COCyfbl U KpoBb. Kpyrum KpoBoob6palleHus. 3BOJOLMOHHbIE
YCNOXHEHUA CTPOEHUS KPOBEHOCHOM CUCTEMbI MO3BOHOYHBIX XXMBOTHbIX. PaboTa
cepaua u eé perynaums.

BblgeneHne y opraHu3moB. BblgeneHne y pacTeHuid. BblgeneHve y
XXMBOTHbIX. CokpaTuTenbHble BakKyonu. OpraHbl BbigeneHns. ®unbTpaums,
CeKpeLmnsi 1 0bpaTHOe BcacbiBaHME KakK MexaHWU3Mmbl paboTbl OPraHoB BblAeNeHus.
CB#3b M0/IOCTU TeNa C KPOBEHOCHOW W BbIAENNTENIbHON crucTeMamu. BblgeneHuve y



MO3BOHOYHbIX XWBOTHbIX M 4enoBeka. [Noykn. CTpoeHre 1 (PYHKLMOHUPOBaHWE
HethpoHa. Obpas3oBaHNe MOYM Yy YenoBeKa.

3awnta y opraHusmMoB. 3awuTa Yy OAHOK/IETOYHbIX opraHnsMoB. Cnopbl
GaKkTepUih U UUCTbl MNPOCTEAMLIMX. 3almTa Yy MHOFOK/IETOUHbIX pPacTeHWiA.
KyTunkyna. CpeficTBa NacCMBHOM U XMMUYECKON 3anTbl. PUTOHLNAbI.

3alwnTta 'y MHOTOK/IETOUYHbIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHbIE.
3awmta opraHuama ot 60ne3Heil. VIMMyHHas cucteMa 4venoseka. KneTouHbln v
rYMOpPa/ibHblA UMMYHUTET. BPOXXAEHHBLIA M NPUOBPETEHHBIN  CNEeLnpPUUECcKuia
NMMYHUTET. Teopuns KNoHa/lbHO-CeNneKTuBHOro mmmyHuteta (M. dpamx, ®. M.
BepHeT, C. ToHerasa). BocnanutenbHble 0TBETbI OPraHN3MOoB. Po/ib BPOXAEHHOTO
UMMYHWTETA B Pa3BUTUN CUCTEMHbIX 3a00/1€BaHWIA.

Pa3gpaXmmocTb W perynauus y  OopraHusmMoB. Pa3gpakmmocTb Yy
OJHOK/NETOYHbLIX OpraHnsMoB. Takcucbl. Pas3gpaXumoctb W perynauusa y
pacTeHuiA. POCTOBbIE BELLECTBA N UX 3HAYEHNE.

HepBHad cuctema M peniekTopHas perynaums y >XUBOTHbIX. HepBHas
cuctema v eé oTaenbl. IBOMHOLUMOHHOE YCNOXHEHMNE CTPOEHUS HEPBHOW CUCTEMBI
Yy XUBOTHbIX. OTAeNbl rONOBHOr0 MO3ra MO3BOHOYHBIX XXWMBOTHbIX. Pediekc u
pediekTopHasa ayra. be3ycnoBHble U YCNOBHbIE PeX/IEKCHI.

['ymopanbHas perynauma U 3HOOKPUHHAA CUCTEMA XKMBOTHLIX U YenoBeKa.
XKenesbl 3HAOKPUHHOM CUCTEMbI M WX TOPMOHbI. [leiiCTBME TOPMOHOB.
B3aumocBA3b HepBHOW W 3HAOKPUHHOW cucTeM. [mMnoTanamo-runogusapHas
cucTema.

JemoHcTpanuu

MopTpeT: L. I1. I'aBnos.

Tabnuupl 1 cxembl: «OAHOKNETOYHbIE BOAOPOCAWN», «MHOrOKIETOUHbIE
Bogopocnu», «bakTepum», «lpocTeiiwne», «OpraHbl LBETKOBbIX PACTEHWIA»,
«CUCTeMbl  OPraHOB  MO3BOHOYHbLIX XWBOTHbIX», «BHYTpeHHee CTpoeHue
HaCEKOMbIX», «TKaHW pacTeHui», «KOpHeBble CUCTEMbI», «CTpoeHne cTebns»,
«CTpOeHne NNCTOBON MNACTUHKM», «TKaHW >XXMBOTHbIX», «CKeNeT YenoBeka,
«luweBaputenbHaa cuctema», «KpoBeHOCHas cuctema», «[bixate/ibHas
cucTema», «HepBHas cucTema», «Koxa», «MblLeYyHas cucTema»,
«BblaenuTensHas cucTeMa», «IOHAOKPUHHAA cuctema», «CTPOEHME MbILLbI»,
«MMyHUTET»,  «KMLEYHOMNONOCTHbIE»,  «Cxema  MUTaHWS  PacTEHUI»,
«KpOBEHOCHbIE  CMUCTEMbI  MO3BOHOYHBLIX >KMBOTHbLIX», «CTpOeHWe runapbi»,
«CTpoeHne nnaHapuu», «BHYTpeHHee CTpPOeHWe [0XKAEBOro 4yepss», «HepBHas
cuctema  pblb»,  «HepBHad  cucTemMa  NArYWKW»,  «HepBHad  cucTema
npecMmblkawolWmxea», «HepBHaa  cuctemMa  NTUL», «HepBHaa  cucTema
M/IEKOMUTAOLLNX», «HepBHaa cucTema YenoBeka», «Pediiekc».



O6opyfoBaHMe: CBETOBOW MUKPOCKOM, MUKponpenaparbl O4HOK/IETOUHbIX
OpraHu3MoB, MWKponpenapaTbl TKaHel, pPakoBWMHbI MOJIIFOCKOB, KOJMIEKLMM
HaCeKOMbIX, WTITIOKOXMX, XXMBble 3K3eMMNIAPbl KOMHATHbLIX pacTeHui, repbapumn
pacTeHUA  pas3HbIX OTAEN0B, BNaXHble Mpenaparbl XXWBOTHbIX, CKENeThl
MO3BOHOYHbIX, KOMNEKUMN 6ECMO3BOHOUHBLIX XWMBOTHbLIX, CKENeT YesioBeka,
0bopyaoBaHMe Ana 4eMOHCTPaUUM MOYBEHHOMO M BO3AYLLHOMO NUTaHWSA PacTeHU,
pacLLenieHns Kpaxmana n 6enKkoB Mof AeicTBMeM (hepMeHTOB, 060pyA0BaHMe AN
[AEMOHCTpaLUy OnbITOB M0 NU3MEPEHUIO XXMU3HEHHON EMKOCTU NETKMX, MexaHu3ma
AbIXaTelbHbIX ABUXEHWI, MOAEN FO/I0BHOr0 Mo3ra pas/IMyHbIX XXMBOTHBbIX.

JlaGopaTopHuas padora «/13y4yeHune TKaHeil pacTeHUI».

JlaGopaTopHas padora «/13y4yeHne TKaHen XXMBOTHbIX».

JlaGopaTopnasi padora «l/13yyeHne OpraHoB LLBETKOBOI0 PacTeHNs».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHM3MOB

dopmbl pasMHOXeHUA opraHn3MoB: 6Gecnosioe (BKIKOYast BereTaTUBHOE) W
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWE,  CMOPYAUMS,
(hparmeHTaums, KIOHMPOBaHME.

MonoBoe pasmHOXeHWe. [MonoBble KNETKU, UAM rametbl. Meios. Ctaguu
melio3a. [oBefileHne XpoMOCoM B Melio3e. KpoccmHrosep. bUonornyeckunin cMbicn
Melio3a W MosoBoro npouecca. Meio3 n ero Mecto B >KWU3HEHHOM LMKIe
OpraH13Mos.

Mpeas3apopbileBoe pa3BuTUe. ameToreHes y XXMBOTHbIX. [10/10Bble XKenesbl.
O6pa3oBaHuMe 1 pa3BuUTKE NOMOBbIX KNeToK. CnepmartoreHes 1 ooreHes. CTpoeHue
MOJI0BbIX K/IETOK.

OnnofoTBOpeHMe ©  3MOPUOHA/IbHOE Pas3BUTUE KMBOTHbIX. Crnocoobsl
OMN0A0TBOPEHUSA: HAPYXKHOE, BHYTPeHHee. MapTeHoreHes.

VHanBnayansHoe pasBuTiie opraHM3MoB (OHTOreHes). AMOPUONOrna — Hayka
0 pasBUTUM OPraHN3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTOSUU.
Konyenyuss  mopgocenos u moodenu mopghoceneza. CTagmm ambpuoreHesa
XXMBOTHbIX  (Ha npumepe  fIArywkun).  OpobneHuve. Tunbl  ApPO6/EHMS.
Jlemepmunuposannoe u HedepmMuHuposarnnoe oOpoobnenue. bnacmyna, munwi
oracmyn. OCOGEHHOCTU ApO6/EHNA MJIeKONUTaloWMX. 3apobllleBble  SINCTKA
(racTpynsuus). 3aknagka opraHoB M TKaHel 13 3apofblLLeBbIX IMCTKOB. B3avMHoe
BIMSIHME YacTeill pa3BMBalOLLErocs 3apogpliwa (3M6pMoHanbHas WHAYKUMS).
3aknagka nnaHa CTPOEHWS DKMBOTHOrO KaK  pe3ynbTaT  MepapXmyeckux
B3aMMOAENCTBUIA TeHOB. BnnsHMe Ha 3MOpPUOHaNIbHOE pasBUTUE Pa3INYHbIX
(haKTOPOB OKPY>KatoLLEN cpefbl.

PocT 1 passuThe XMBOTHbIX. [MOCTaIMOpUOHabHBIA Nepuog. [MpsMoe K
Henpamoe pas3suTMe. Pa3BuTMe C MeTamopdpo3oM Yy 6EeCrno3BOHOYHBLIX WU
MO3BOHOYHBIX YXMBOTHbLIX. BKMOMOrMyeckoe 3HayeHMe MpPSMOro M HenpsMoro



pasBuUTUA, X pacnpocTpaHeHne B Npupoae. Tunbl pocTa XXUBOTHLIX. PaKTOPLI
Perynaumm pocra XX1UBOTHbIX U Yyenoseka. CTagum nocTaMoproHabHOIo Pas3BmUTUA
Y )XMBOTHbIX 1 YenoBeKa. [epnofbl OHTOreHesa yesnoBeka. CTapeHne 1 CMepThb Kak
bronornyeckme NPoLeccsbl.

PasMHOXeHMe W pa3BUTUE pacTeHuid. MameTouT ¥ cnopodut. Melio3 B
YKM3HEHHOM UMKNe pacTeHnin. O6pa3oBaHWe CMop B Npouecce Meio3a.
[ameToreHes Yy pacTeHuid. OnNnoAOTBOPeHVE W pa3BUTUE  PaCTUTENbHBIX
OpraHu3moB. [1BOiHOe ONJIo40TBOPEHME Y LIBETKOBbLIX pacTeHuin. Obpa3oBaHue U
pasBUTUE CEMEHM.

MexXaHu3Mbl perynaumm OHToreHesa y pacTeHui 1 XXMBOTHbIX.

JleMoHCTpanumn

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

Tabnuubl 1N cxembl: «BeretaTnBHOe pa3MHOXeHWe», «Tunbl 6ecrnonoro
pasMHOXeHUA», «PasMHOXeHMe XnamugomoHadbl», «Pa3MHOXEHWe 3BI/IeHbI»,
«Pa3MHOXeHMe rnapbl», «Meno3», «XpoMOCOMbI», «["ameToreHes», «CTpoeHue
AALEKNETKM N criepmato3omaa», «OCHOBHbIE CTafuMn OHTOreHesa», «l1psMoe u
HEnpsAmMoe pas3BuTUe», «Pa3BUTME MaWMCKOro >Kyka», «Pa3BuTHe capaHun»,
«Pa3Butne narywkn», «[BoriHOe OnMoA0TBOPEHME Y LIBETKOBbLIX PACTEHUI,
«CTpoeHre cemMsH O4HOAOMbHbIX N ABYAOMbHBLIX PacTeHU», «XKU3HEHHbIA LUK/
MOPCKOM  KanycTbl», «KWU3HEHHbIA UUKN  MXa», «XKMU3HEHHbIA  LMKN
ManopoTHMKa», «KU3HEHHbIN LMK COCHbI».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTtbl AWLEKNETOK U
cnepmaTo3onioB, Mofenb «LIMKn pa3BuTus NAryLwKms.

JlaGopaTopHasi padora «l/13y4yeHne CTPOEHUA MOJOBbLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IIpakTuuyeckasn padora «BbliBNeHMEe MPU3HAKOB CXOACTBA 3apOAblLLEi
MO3BOHOYHbIX XXUBOTHbIX».

JlaGopaTopnasi padora «CTpOeHMe OpraHoB pPasMHOXXEeHUS BbICLLMX
PacTEHNA».

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

VcTopusi CTaHOBNEHUS W pasBUTMA TEHETMKM Kak Hayku. Pabotbl T
MeHngens, I'. e ®pusa, T. MopraHa. Ponb 0TeYeCTBEHHbIX YUYEHbIX B Pa3BUTUM
reHetuku. Pabotel H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. .
KapneyeHko, HO. A. dununyeHko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIe TeHeTUYeCKNe NOHATUA U CUMBOJIbI. [ OMOOrMYHbIE XPOMOCOMBI,
aNnesnbHble TeHbl, albTePHaTUBHbIE MPU3HAKW, AOMUHAHTHLIA W PeLecCUBHbIN
MPU3HaK, roMO3nUroTa, reTepo3nroTa, YACTas IMHUA, TMOPUAbI, FeHOTUM, (PEHOTKM.



OCHOBHble ~ METOAbl  TeHEeTUKWU:  TMOPUAOMOTMYECKUA,  LMTONOTMYECKNA,
MOJIEKYNAPHO-TeHETUYECKMIA.

JleMoHCTpanun

MopTpetbl: . MeHgens, . ge ®pus, T. MopraH, H. K. Konbyos, H. W.
Basunos, A. H. benosepckuit, I'. . KapneueHko, KO. A. ®ununyeHko, H. B.
TumodheeB-PeCcoBCKMA.

Tabnumupl 1 cxeMbl: «MeTofbl FTEHETUKUY», «CXeMbl CKpPeLLMBaHUS».

JlaGopaTopHass padora «[po3ouia  KaK OObEKT  TFeHeTUYeCcKuX
nccneaoBaHuim».

Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH

MoHornépuaHoe ckpewmsaHue. [lepBblil  3akKOH MeHgens —  3akoH
efIMHOO0Opa3ns rmépuaoB NepBoro NoKoseHus. MpasBnio LOMUHMPOBaHKUA. BTopoi
3aKOH MeHfena — 3akoH pacllensieHns npusHakos. LIMTonornyeckue OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. MMnoTesa YACTOTbI ramer.

AHanusupytoulee ckpelmBaHune. NpomMeXXyToYHbIA XapaKTep HacnefoBaHuS.
PacLLienneHne Npu3Hakos Npu HEMOSHOM AOMWUHNPOBaHUMN.

AnrnépunaHoe ckpelmsaHue. TpeTunia 3aKoH MeH/ens — 3akoH He3aBUCUMOro
HacnefoBaHMA  MPU3HaKoB.  LMTOnOrmuyeckme  OCHOBbI  AUTMOPUAHOINO
CKpeLLMBaHuA.

CuenneHHoe HacnefoBaHWe npusHakoB. PaboTel T. MopraHa. CuenneHHoe
HacnefoBaHWEe TEHOB, HapylUeHWe CUENnIeHns Mexay reHamu. XpomocoMHas
Teopus HacneaCTBEeHHOCTH.

"eHeTUKa nona. XpoOMOCOMHbI MeXxaHWU3M orpefeneHumst nona. Aytocombl 1
M0/IOBble XPOMOCOMbI. [TOMOrameTHbIA U reTeporameTHbIn Mos. [eHeTuyeckas
CTPYKTYypa No/sioBbIX XPOMOCOM. HacnegoBaHne Npu3HaKoB, CLUEMNIEHHbIX C NOJIOM.

["eHOTWM Kak LenocTHasa cuctema. MneinoTponms — MHOXECTBEHHOE [eincTBue
reHa. MHOXeCTBEHHbIA annenusM. B3auMofeicTsue HeansieflbHbIX FEHOB.
KomnnemeHTapHOCTbL. nuctas. lNonvmepus.

CeHETUYECKMUIA KOHTPO/Ib Pa3BUTUS PaCTEHWIA, XXMBOTHLIX M YesioBeka, a
TakKKe (DM3MOIOTMYECKMX MPOLECCOB, MOBEAEHMS W KOTHUTUBHBLIX (DYHKUMWIA.
["eHETUYECKME MeXaHN3Mbl CUMOUOreHe3a, MexaHN3Mbl B3aMMOAENCTBUSA «X035NH
— MapasuT» N «X03IMH — MUKPOOWMOM». [eHEeTMYeCKMe acrekTbl KOHTPONs W
N3MEHEeHNS HacNeACTBEHHON MH(OPMaLMKN B NOKONEHUAX KETOK U OpraH1M3MOB.

JdemMoHcTpanuu

MopTpeTsl: I'. MeHaens, T. MopraH.

Tabnmupl 1 cxembl: «[epBbliA U BTOPOW 3aKOHbI MeHgens», « TpeTuii 3aKoH
MeHgensa», «AHanusnpyloLlee CKpewmBaHue», «HernonHoe AOMWUHMPOBaHUE,
«CLenneHHoe HacnefoBaHVe MPU3HAKOB Y AP030(unsbl», «leHeTuka nona,



«Kapnotun 4enoseka», «Kapuotun gposodunbl», «Kapuotun  NTULbI»,
«MHOXXeCTBEHHbIV annenvuam», «B3anmoaeincTeme reHoB».

ObopyaoBaHuWe: MOfenb AN [eMOHCTpauMu  3aKOHOB  eAMHO06pasus
rmopnaoB MepBOro MOKOMEHWA W paclUernieHus npu3HakoB, MOAenb [Ans
[AEMOHCTpaUM 3akoHa He3aBUCMMOTO Hac/efoBaHUS MPU3HAKOB, MOAenb A1
LAEeMOHCTpauun CLEnIeHHOro Hac/nefoBaHUA MPU3HAKOB, CBETOBOA MUKPOCKOM,
MUKponpenapar: «po3odmnax.

IIpakTnyeckass padora «l/I3yyeHne pesynbTatoB  MOHOTMOGPUAHOIO
CKpeLLMBaHuA Y ApP030UNbI».

IIpakTnyeckass  padora  «/I3yyeHne  pesynbTatoB  AUTMOGPUAHOIO
CKpeLLMBaHuA Y 4PO30UNbI».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3anmogeicTeme reHotuna v cpegbl nNpu  (hOpMUpPOBaHUK  (heHOTUNa.
13MeHUMBOCTb MPU3HAKOB. KayeCTBEHHbIE N KOMMYECTBEHHbIE MPU3HaKW. Buabl
MN3MEHYNBOCTWN: HeHAC/eACTBEHHAsA N HAC/NeACTBEHHAS.

MoanpukaumoHHad M3MeHUMBOCTb. Ponb  cpedbl B (DOPMUPOBAHUK
MOANMPUKALMOHHON N3MEHYMBOCTM. Hopma peakummn npusHaka. BapuaumoHHbIN
psg 1M BapuauuoHHas Kpueasi (B. WoraHHceH). CBoilcTBa MOANMPUKALIMOHHON
N3MEHUYMBOCTH.

["eHOTUMMYeCcKas N3MeHYMBOCTb. CBONCTBA FrEeHOTUMNYECKON N3MEHUMBOCTMN.
Buabl reHOTUNMYECKOW N3MEHYMBOCTM: KOMOMHATMBHasA, MyTaLMOHHas.

KombuHaTuBHass M3MeHUMBOCTb. Melio3 1 MOM0BOM MNPOLIECC — OCHOBA
KOMOVHATUBHOW U3MEHUYMBOCTU. POSIb KOMOBUHATUBHO M3MEHUMBOCTY B CO3AaHNM
reHeTMYeCcKoro pasHoobpasus B npeaesiax 04HOro BMAa.

MyTaunoHHas W3MEeHYMBOCTb. Buabl MyTauuidi: reHHble, XPOMOCOMHbIE,
reHomHble. CroHTaHHble W MHAYUMPOBaHHble  MyTauuun. AOepHole W
uuTonnasMaTnyeckme Mytaumm. Comatuyeckre 1 MosioBble MyTauun. MNpUynHBbI
BO3HWKHOBEHUA  MyTauuil. MyTareHbl M WX B/USIHAE Ha  OpPraHu3Mmbl.
3aKOHOMepHOCTN MyTauUMOHHOro rnpouecca. 3akOH TFOMOJIOTMYECKUX PALOB B
HacneacTBeHHON mMameHumBocTn (H./. BaBunoB). BHesfgepHas M3MEHUYMBOCTbL U
HacneLCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PpPOJIb  INUCEHEMUYECKUX qbakmopoe 6
HACIe008aAHUU U UBMEHYUBOCINU d)eﬂomunuuecmtx NPU3HAKOB Y OP2AHU3IMOE.

JdemMoHcTpanuu

MopTpeTbl: . e ®pus, B. MloraHHceH, H. V1. BaBunos.

Tabnmubl M cxembl: «Bugbl  M3MeHUMBOCTU», «MoandrKaloHHas
N3MEHUYNBOCTbY, «KomMbunHatnsHas N3MEHUMBOCTbY, «Meli03»,
«OnnofoTBOpeHnE», «I"eHeTUYeCKMe 3ab0/1eBaHMs YeloBeKa», «Buabl MyTaumin.



Ob6opyfoBaHue: XuBble M repbapHble 3K3eMMNAPbl KOMHATHbIX PacTeHWNA,
PUCYHKW (poTorpaduim) XX1BOTHLIX C pasIMYHbIMU BUAAMW U3MEHYMBOCTW.

JlaGopaTopHuasi pabora «MccnepgoBaHme 3aKOHOMEpPHOCTEM
MOAVN(IUKALUMOHHOW  M3MeHUMBOCTM. [1OCTpOeHMe BapuauMOHHOIO psga U
BapMaLMOHHON KPUBO».

IIpakTuyeckass padora «MyTtaumm y [po3ounbl  (Ha  rOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKA

Kaprotnn uenoseka. MexXzayHapoaHaa nporpamma WMccnefgoBaHuUA reHoma
yesioBeka. MeToAbl  M3y4YeHUA  TEHETUKU  Ye/OBeKa:  reHeaslorMyeckuil,
GNN3HELLOBbIN, LMTOreHeTUYECKNA, MONyNALNOHHO-CTaTUCTUYECKUIA,
MOIEKYNAPHO-TeHETUYECKMA. CoBpemeHHOe onpeneneHune reHoTuna:
NMO/IHOreHOMHOEe CEKBEHWPOBaHWe, reHOTUNMUPOBaHWE, B TOM YUCNe C MOMOLLbIO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHNA YesioBeKa. ['eHHble 1 XPOMOCOMHbIe
6onesHn yenoBeka. bBonesHM C HacneACTBEHHOW MpeApacrnonoXeHHOCTbHO.
3HayeHVe MeAULMHCKOW TeHeTUKM B MPefoTBPALLEHUN N NIEYEHUN TEHETUYECKNX
3aboneBaHM Yyenoeka. MeaMKO-reHeT4eckoe KOHCYnbTUpoBaHue. CTBOMOBbIE
KNeTKW. MOHATME «FeHETUYECKOro rpysa». OTUYECKME acMeKTbl UCCeA0BaHW B
061aCcTN peflakTMPOBaHUA FreHOMA N CTBOJIOBbIX K/IETOK.

[eHeTUYeCKMe (aKTOpbl MOBbLILIEHHOW YyBCTBUTE/IbHOCTU YenoBeKa K
(hM3MYECKOMY N XMMUYECKOMY 3arps3HeHUIO OKpYXKatoLLe cpefbl. reHeTuyeckas
NpeapacnosioXKeHHOCTb Ye/l0BEKA K MAaTOMOMUAM.

JemoHcTpanuu

Tabnuubl 1 cxembl: «KapuoTun 4yenoseka», «MeTofbl U3YUYEHUA TEHETUKM
yenoBekar, «I"eHeTnYecKne 3a60/1eBaHNA Ye/lOBEKa.

IpakTuuyeckasn padora «CocTaBneHVe N aHaIN3 POLOC/IOBHOM».

Tema 15. Cesnrekuusi OpraHu3MoB

JomecTuKauma un cenekumsa. 3apoXaeHue cenekumn u  LOMecTUKauuw.
YueHne H. . BasunoBa 0 LleHTpax nNpoOUCXOXAEHWS W MHOroobpasus
KyNbTYPHbIX pacTeHWiA. Ponb cenekuymMn B CO34aHUM COPTOB pPacTeHuid U MOpof
XUBOTHbIX. CopT, nopofa, LWTaMM. 3akKOH rOMOJIOTMYECKUX pPsSaoB B
HacneACTBEHHOW M3MeHumMBocTM H. . BaBunoBa, €ro 3HavyeHue A
CeNeKUMOHHOW paboTsbl.

MeToabl CenekUMOHHON paboTbl. MCKYCCTBEHHbIA OTO60P: MacCoBbl U
UHAVBUAYANIbHBLIA.  3JTanbl  KOMOWHAUMOHHOW  cenekumn.  VcnbiTaHue
npoussoguTeneir no notomcTsy. OTOGOP MO TFeHOTUNY C MOMOLUBHO OLIEHKM
(heHOTMMNA NOTOMCTBA M OTOOP MO reHOTUMY C NOMOLLbIO aHam3a HK.

NCKYCCTBEHHbIA ~ MyTareHe3 KakK  MeTO4  CeNeKUMOHHOW  paboThl.
PagnaumoHHbIN 1 XUMUYECKMIA MyTareHe3 Kak MCTOUYHUK MyTauuin y KynbTYPHbIX



(bopM OpraHusmoB. KICnonb3oBaHME TEHOMHOrO pefakTUPOBaHUSA WM MeTOA0B
pPeKOMOMHaHTHbLIX AHK A4 nonyyeHUs MCXOAHOTO MaTepuana Ans cenekuum.

[NonyyeHune nosMnIonaoB.. BHyTprBUA0Bas rmépunamsaums.
BNM3KOPOACTBEHHOE — CKpeluvBaHMe, WM UMHOpUAWMHT.  HepoacTeBeHHOe
CKpewnBaHve, unn aytopuauHr. Feteposnc n ero npuyunHbl. Kcnonb3oBaHue
rereposuca B cenekuun. OTganéHHas ruépuamsaumsa. NMpeofoneHve 6ecniofms
MEeXBUWAOBbIX TMOpMA0B. [LOCTUXEHNA CeNeKUMM PaCTEHNIA M XXUBOTHBIX. «3enénas
PEBOIOYUA).

CoxpaHeHMe N n3yyeHne reHeTUYECKMUX PeCcYpCoB Ky/bTYPHbIX PacTeHWUA U
UX  OUKUX  poAMYen  OnA  CO34aHWA  HOBbIX  COPTOB M rmMbpuaos
Ce/IbCKOXO3SNCTBEHHbIX  KYNbTYP.  M3yuenue, coxpamenue u  ynpasieHue
ceHenu4YecKumu pecypcamu CeNbCKOXO3SAUCMBEHHBIX U npOMbICI06bLX HCUBONIHBIX
6 Yyejix yayduleHus cyuecmeeyrouux u CO30AHUSL HOBbIX I’lOpOO, JAUHULL U Kpoccoes, 6
mom uucie C npumeHerHuem CoO6pemMeHHblX Memoooe HAY4YHbIX ucmedoecmud,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

MopTtpetbl: H. . Basunos, . B. MuuypuH, . A. KapneueHko, 1. T1.
JlykbAHeHKo, b. J1. Actaypos, H. bopnoyr, A. K. benses.

Tabnuubl N cxembl: «LIeHTPbI MPOUCXOXAEHNA N MHOT000Pa3ns KybTYPHbIX
pacTeHuin», «3aKOH rOMOIOrMYECKUX PSAOB B HaCNeACTBEHHON M3MEHUMBOCTU,
«MeToapl cenekunmn», «OTaanéHHas ruopuamsaums», «MyTtareHes».

JlaGopaTopuas padora «/13yyeHne COPTOB Ky/NbTYPHbIX PacTeHWIA 1N NOpoa
LOMALLHNX XXUBOTHbIX».

JlaGopaTopuas padora «/13yyeHne MeTo40B CENEKLNN PaCTEHNIA».

IlpakTHyeckas padora «[1pVBMBKA PACTEHUN».

Okckypeust «OCHOBHblE MeTOAbl U AOCTUDKEHUS CeNeKuum pacTeHUin u
YXMBOTHbIX (Ha CEeNeKLUMOHHYH CTaHUMI0, NIEMEHHY0 hepmy,
COPTOMCNbITaTE/IbHbIA  Y4acCTOK, B TeMIMYHOE XO3[WCTBO, B labopatoputo
arpoyHMBEPCUTETA UK HAYHHOTO LIEHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OO6beKTbl, MCMOMb3yeMble B OMOTEXHOMOMMKW, — K/IETOYHbIE W TKaHeBble
KYNbTYpbl, MUKPOOPraHn3mbl, nx XapaKTepuCTmKa. TpagnumoHHasn
buoTexHonorusa:  xneboneyeHune, MOMyYeHWE  KUC/IOMOJIOYHBLIX  MPOAYKTOB,
BUHOAeNne. MUKpPOOMONOrnyecknin  cmHTe3. OOBEKTbI  MUKPOOMONOTMYECKUX
TEXHO/0rniA. NMpon3BoACTBO 6e/1Ka, aMUHOKMCIOT U BUTAMUHOB.

Co3faHue TEXHOMOMMIA N MHCTPYMEHTOB Lie/leHanpaB/ieHHOro U3MeHeHUs U
KOHCTPYMPOBaHNS reHOMOB C Lie/Ibi0 NOJTyYeHUsa OpPraHn3MoB U UX KOMIMOHEHTOB,
COAepXalunx He BCTpeyaroLLMecs B Npupoae OMOCUHTETUYECKME MYTH.



KneTouHas mHXeHepus. MeTofbl Ky/nbTypbl KNETOK U TKaHEen pacTeHui u
XMBOTHbIX. KpunobaHkn. Comartuuyeckad rnbépuamsaums . comaTUyecKuia
ambpuoreHes. lcnonb3oBaHWe raniougoB B CeNeKuMn pacTeHWnin. [lomyuenue
MOHOKNOHANbHBIX aumumel. Mcnonvzo8anue MOHOKIOHANIbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MmeouyuHne. VICKYCCTBEHHOE OMIOAO0TBOpPEHME. PeKOHCTpYKuuA
ANLEKNETOK U KIOHUPOBaHME XXUBOTHbIX. MeTof TpaHChnaHTauumn saep KIeTok.
Texnonocuu 0300p06ﬂ€Huﬂ, KyJ1bmusupoearnusl u MUKDPOKJIORAJIbHO20
PA3IMHOINCEHUA CeNbCKOXO3AUCMBEHHbIX Kyjlbnmyp.

XpOMOCOMHass M TreHHas WHXeHepus. VICKYCCTBEHHbIA CUHTe3 reHa W
KOHCTpyupoBaHue peKoMOuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
JOCTXKEHMA 1 NEepCnekTUBbl  XPOMOCOMHOW U TEHHOW  UHXXeHepuw.
IKOMIOrMYECKME N 3TUYECKME NPOBIEMbI TEHHON NHXXEHePUN.

MeanumHckue 6roTexHonornn. fNoctreHomHasa umposas meamumHa. MNLP-
AMarHoctmka. MeTaboNoMHbIA  aHann3, TeHOLEHTPUYECKMIA aHaM3 npoTeoma
ye/ioBeKa [N OLEHKM COCTOSHMA €ero 340poBbA. VIcnonb3oBaHWe CTBOJIOBbIX
KNeTok. TapretHad Tepanusa paka. 3D-O0uMouHXeHepusi AN pa3paboTKu
(hyHAaMeHTa/IbHbIX OCHOB MeAULMHCKUX TEXHOMOMMA, CO3f4aHNA KOMIMIEKCHbIX
TKaHeil CoYeTaHMeM TEXHONOMNA TPEXMEPHOIO GUONPUHTUHIA U CKaddonamHra
A1 peLleHns 3agay nepcoHaIn3npPoBaHHON MeANLMHBI.

Co3faHne BEKTOPHbIX BakKUMH C Lenbio 0b6ecnevyeHnss KOMOMHMPOBAHHOW
3awmTbl OT BO36yauTenein OPBIA, ycTaHOBMEHWE MOMEKYNAPHbIX MeXaHU3MOB
(hyHKUnoHMpoBaHna PHK-cogep)kalimx BUPYCOB, Bbi3blBaOLWMX 0COO60 OMacHbIe
3a60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JemoHcTpanuu

Tabnuupl 1 cxembl: «/ICNoNb30BaHNE MUKPOOPraHN3MOB B MPOMbILL/IEHHOM
NPON3BOACTBE», «KNeToUHaA MHXeHepua», «I eHHasa MHXXeHepusa».

JlaGopaTopHas padora «/13y4yeHne 06beKTOB BMOTEXHOMOT NN,

IpakTuyeckas padora «[10/y4eHNE MONOYHOKUCILIX NPOAYKTOBY.

Okckypeust  «BUOTEXHONMOIMA — BaXHelLas nNpou3BOAMTeNlbHAsA cuna
COBPEMEHHOCTM (Ha BMOTEXHONOIMYECKOe NPON3BOACTBO)».

11 KIIACC

Tema 1. 3apoxaenne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHHH B
OouoJiorumn

3BoNOLUMOHHaA Teopma Y. [apsuHa. [1pe4nocbiikM  BO3HWUKHOBEHMUA
AapBUHM3MA. XKN3Hb 1 Hay4YHas aeaTenbHOCTb Y. [lapBuHa.

[BvKyLme cunbl 380U BUAOB No Y. [lapsrHy (BbICOKas MUHTEHCUBHOCTb
PasMHOXEHNS  OpPraHM3MOB, HaCNefACTBEHHasd W3MeHYMBOCTb, 6Oopbba 3a
CYLLLeCTBOBaHWE, ECTECTBEHHbIA U NCKYCCTBEHHBIA 0TOOP).



OdopmneHne cuHTETUYeCcKOW Teopum 3sonoumm (CTI). HentpanbHas
Teopua  asonoumn. CoBpemMeHHast  3BOJIKOLMOHHAsA  6uonorua.  3HauveHue
3BO/IFOLMOHHOM Teopuun B (hOpMUPOBaHNM eCTECTBEHHO-HaYYHON KapTUHbI Mupa.

JleMoHCTpaIMuA

MopTpeTbl: ApuctoTens, K. JIuHHel, XK. b. amapk, 3. XK. CeHT-Unep, XK.
KtoBbe, Y. fapsuH, C. C. YeTtsepurkos, L. L. LLmanbrayseH, k. XongeH, O. K.
benses.

Tabnuubl M cxembl: «Cuctema >umBo npupodbl (No K. JIMHHEND)»,
«JlecTHMUa XMBbIX cyuwlects (no Jlamapky)», «MexaHn3m (QOPMUPOBaHUS
MPUCMOCO6NEHNIA Y PacTEHNA N XXMBOTHbLIX (N0 Jlamapky)», «KapTta-cxema
MapLipyTa nyTewectsna Y. JapBuHa», «Haxoakn Y. AapsuHa», «PopMbl 60pbObI
3a CylllecTBoBaHMe», «llopodbl ronyben», «MHoroobpasme KynbTYpHbIX (HOpM
KanycTbl», «[10poAbl AOMALLHMX XXMUBOTHbIX», «Cxema 06pa30BaHNS HOBbIX BU/0B
(mo Y. [apBuHy)», «CxemMa COOTHOLUEHUA OBWKYLIMX CWUN  3BOMIOLUN»,
«OCHOBHbI€e MOJIOXKEHNA CUHTETUYECKOI TEOPUM 3BOOLIUN.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak afnemeHTapHas eguHuua aponounn. CoBpemMeHHble METOApbI
OLEHKN TeHeTMYeCcKoro pasHoobpasvst M CTPYKTYpbl nonynsuuid. M3meHeHue
reHo(hoHZa MONynAuMM KakK 3/1eMeHTapHOe 3BO/IIOUMOHHOE fABfIEHMe. 3aKOH
reHeTMYecKoro pasHosecus k. Xapau, B. BaiH6epra.

AnemMeHTapHble (akTopbl (ABVKYLME CUbl) 3BOMKOUMK. MyTauMOHHbIR
npouecc. KombuHaTMBHas W3MeHUYMBOCTb. [lpeiid TreHOB —  C/y4aiHble
HeHanpaB/ieHHble  M3MEHEHUs 4acToT anfefied B nonynsaumax.  SqdekT
OCHoBatend. JO¢gexm oOymuliounoeo eopaviuika. CHUMNCEHUE 2eHemUYecKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pghexma Opeiigha cenog 6
bonvuwux u  manbix  nonynayusx.  Mwurpayun.  M3onauus  nonynauumi:
reorpadmyeckas (NpPocTpaHCcTBeHHas), buonornyeckas (PenpoayKT1BHas).

ECTeCTBEHHbIN OTOOP — HanpaBAAOWMA akTop 3BonoUMN. PopMbl
eCTECTBEHHOro oTbopa:  ABWKYLMA,  CTabUIN3MPYIOLWNIA,  pa3pbiBatOLLUIA
(an3pynTuBHbIA). TonoBoit 0T60pP. BO3HMKHOBEHME W 3BOMOLUMA COLMAIBHOIO
MOBEAEHMS XXMBOTHbIX.

MpUCNoco6ieHHOCTL  OPraHU3MOB  KaK — pe3y/ibTaT  MUKPO3BOHOLUN.
Bo3HMKHOBEHWE  npucnocobneHniAc y  opraHusmoB.  Apomopdosbl K
namoagantayun. Fpmumepbl NPUCNocobieHnd y OpraHn3MoB: MOPMOIOrMyecKue,
(m3monornyeckme,  GUoxmmmuyeckme,  nosegeHyeckne.  OTHOCUTENILHOCTb
MPUCNOCco6/1IEHHOCTM OPraHM3MOB.

Bug, ero kputepum un  CTpyKTypa. BupoobpasoBaHve Kak pesynbTaT
MUKPO3BOMOLMK. M30n5UmMa — KIOYeBON (hakTop BWA0O06pasoBaHus. Myt wu
Cnocoobl BMA006pa30oBaHUs: annonarpuyeckoe (reorpaduyeckoe),



cumnarpuyeckoe  (3KONOrMYecKoe), «MrHOBeHHOe»  (nonvnnaonamsaums,
rmépunamsauyms). 4nmTenbHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (DOPMMPOBAHNA BUONOrMYECKOTO pa3HO0bpasns.

Pofb  3BOMOLMOHHOW 6Guonormm B pas3paboTke HayuHbIX MEeTOA0B
COXpaHeHus 6ropasHoobpasns. MNKPO3BOMOLMA N KO3BOMOLMSA NapasUToB MU NX
X035eB. MexaHn3Mbl (DOPMMPOBAHNA YCTOMUYMBOCTA K aHTUOUOTUKAM U CMOCOObI
60pbObI C HeN.

JdeMoHCcTpaMuA

MopTpeTbl: C. C. YeTBepurkos, 3. Maip.

Tabnuubl 1 cxembl: «MyTauMOHHaA WM3MEHUYMBOCTbY», «[lonNynALMOHHAS
CTPYKTYpa Buga», «CxemMa nposiB/ieHNs 3akoHa Xapan—BainHbepra», «[BvxyLine
CWU/bl 3BOJTIOLMNY, «DKOMOrMYecKas M30MaumMa nonynsumili ceBaHCKoON qopenms,
«["eorpamyeckass  M30NAUMA  NINCTBEHHMLBI  CMOMPCKOM M JIMCTBEHHULbI
AaypcKom», «MonynaLMOHHbIE BOHbI YACNIEHHOCTN XULHWUKOB M XepTB», «CxeMa
NEeNCTBUS eCTEeCTBEHHOrO 0TOopa», «®PopMbl 6OpPbObI 3a CYLLECTBOBAHME,
«HAYCTpranbHbIA MenaHn3m», «XXuBble MCKOMaemMble», «TOKPOBUTEbCTBEHHAS
OKpacka YXUBOTHbIX>, «[MpegynpexaaroLas oKpacka YXMBOTHbIX»,
«Pusmonornyeckme agantauum», «lpucnocobneHHOCTb OpraHusMoB U eé
OTHOCUTENbHOCTbY», «KpuTepun Buaa», «Buabl-0BONHUKN», «CTPYKTypa BMAa B
npupoge», «Cnocobbl BMA006pa3oBaHUs», «leorpafuyeckoe BuA006pa3oBaHMe
TPEX BWAOB NaHAbILEN», «3IKOMOMMYeCKoe BUA00Opa30BaHME BUAOB CUHWULY,
«Monmnnonabl pacTeHUn», «KanycTHO-peeyHbIA Tnépuna.

Ob6opyaoBaHue: repbaprn pacTeHWUA, KOMNEKUMN HACEKOMbIX, Yydena NTuL, 1
3BEpeil C npumepamMun pPas3fIMUHbIX MPUCMOCOGMEHNIA, Yydena NTULL WU 3BEpEN
pasHbIX BWAOB, Trepbapun pacTeHUi GAM3KMX BUAOB, 06pa30BaBLUMNXCA
pasNNYHbLIMK crnocobamu.

JlaGopaTtopuasi padora «BbISIBNEHNE W3MEHUYMBOCTU Yy 0CO6E OAHOro
BUa».

JlaGopaTopnas  pa6ora  «[1pucnocobneHnss  opraHM3smMoB U UX
OTHOCUTE/IbHAA LIeN1eco0bpasHOCTb.

JlaGopaTopnass pa6ora «CpaBHeHVWe BWAOB MO MOPXONOrNYECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoJirouus U €€ pe3yabTaThl

MeToabl  M3Yy4eHUs  MakKpoaBo/oUMW.  [afeoHTONIONMYecKe  METOApbI
n3ydeHUs asonoumn. TlepexofHble  (OPMbl K (DUNOreHETUYECKME  PsdbI
OpraH13Mos.

Buoreorpaduueckme metodbl u3yyveHUs 3sonoumn. CpaBHeHue (Iopbl U
(hayHbl MaTepuMKOB W OCTPOBOB. buoreorpaduyeckne obnactn 3emnn. Bupgbl-
3HAEMUKMN N PESTUKTI.



Smbpronornyeckme N cpaBHUTENbHO-MOP(OIOTMYECKME METOAbI U3YYeHUS
3BOMOUMN. [eHeTUYecKMe MexaHW3Mbl 3BOMOLUN OHTOreHe3a W MOABIEHUS
3BO/IIOLUMOHHbBIX ~ HOBLLECTB.  [OMOMOrMYHbIE U aHaIoTM4YHble  OpraHbl.
PyauMeHTapHble  opraHbl M ataBu3Mbl.  MonekynsapHo-reHeTU4ecKue,
OMOXMMWYECKME W MaTeMaTU4YecKMe  MeToAbl  W3YYeHUs  3BOJOLUN.
[FlOomMonornyHble reHbl. CoBpemMeHHble MeToAbl MOCTPOEHUs (PUIOreHeTUYECKNX
fiePeBLEB.

XpPOMOCOMHbIe MyTaL MK 1 3BONOLUSA FTEHOMOB.

Ob6Lme 3aKOHOMepPHOCTM (MpaBuna) 3BOMKOUMKN. [lpunyun cmensvt ynxyuil.
HeobpatumocTb 3Bonoumn. AganTvBHas pagvaumsd. HepaBHOMeEpPHOCTb TeMIMOB
3BONOLMMN.

JleMoHCTpanumn

MopTpeTbl: K. M. Bap, A. O. Kosanesckuit, . Mionnep, 3. leKKenb.

Tabnmupbl N cxeMbl: «PUNOreHETUYECKUI PAA, NOLIAAN», «APXEONTePUKC»,
«3Bepo3ybble  Awepbl»,  «CTerouedanbl»,  «PUHUOPUTBI»,  «CeMeHHble
ManopoTHUKK», «buoreorpagunyeckme 30Hbl 3emaun», «[pend KOHTUHEHTOBY,
«PefnnKTbl», «Haya/lbHble CTaguuM 3MOPUOHAILHOrO PasBUTUA  MO3BOHOYHbIX
XXMBOTHbIX», «[OMONMIOrNYHbIE W  aHa/IOTMYHble  OpraHbl», «PYAUMEHTbI»,
«ATaBu3MbI», «XpPOMOCOMHble Habopbl YenoBeka W LWMMMaH3e», «[faBHble
HarnpaBneHNsa 3BONOLUNNY», «OBLLIME 3aKOHOMEPHOCTW 3BOJIOLINN.

OO6opyaoBaHMe: KOMIMEKUMKN, Tepbapun, MYNSXW KCKOMAaeMblX OCTATKOB
OpraHn3mMoB, MYNSXKU FOMOJIOTUYHbIX, aHa/IOrNYHBIX, PYAVMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KOJIEKLMN HACEKOMbIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuyHble runoTesbl MPOUCXOXKAEHUS XXU3HM Ha 3emnie. ABMOreHes wu
naHcrnepmums. [loHay4Hble NpeAcTaBeHns 0 3aPOXKAEHUN XXU3HWN (KpeauyoHN3M).
['MnoTe3a NOCTOAHHOIO CamMo3apOXKAEHUA XKN3HU 1 € ONpoBepXXeHne onbiTamu .
Peaw, /1. CnannaHuaHu, J1. Mactepa. MponcxoXaeHme XXn3Hm n actpoburosorus.

OCHOBHbIE aTansl HeopraHM4eckKoim 3BONOLMMN. lMnaHeTapHas
(reonorvnyeckas) aBonoUMA. XUMMUYECKas 3BOMOUMA. AOMOreHHbIA CUHTE3
OpraHMYecKMx BeLLlecTB M3 HeopraHudeckmx. OnbiT C. Mwunnepa u . FOpu.
ObpasoBaHve nonuMepos un3 MoHOMepoB. KoauepsaTHas runoTtesa A. W.
OnapuHa, runoTesa nepsuyHOro 6ynboHa k. XongeHa, reHeTMYecKas runoresa
. Ménnepa. Pnbosumbl (T. Yek) u runotesa «mupa PHK» Y. unbéepra.
dopmMmpoBaHNe MeMOPaH 1 BOSHUKHOBEHME MPOTOK/ETKN.

Wctopua 3emnm - meTofbl €€ usydeHuUs. lIckonaemble opraHuyeckue
ocTatki. [eoxpoHonorma wu eé wmetofdbl. OTHOCWUTENbHAsA W abCoMoTHas
reoXpoHosiorus. ['eoxpoHonornyeckas LWKana: 30HbI, 3pbl, NEPUOAbI, INOXN.



HavanbHble 3Tanbl OpraHM4Yeckoi 3sonoumun. [losiBneHVe W 3BOJHOLMSA
MepBbIX K/IETOK. JBONHOUMA MeTabonmsma. BO3HMKHOBEHME MEPBLIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOGHbIe BUONNEHKM KaK aHaor NnepBbiX Ha 3eMsie CO0OLLECTB.
CtpomartonuTtsl. NMpokKapnoThbl U 3yKapuoThl.

MponcxoxkaeHne aykapnoT (CMMOKUOreHes). IBO/OLMOHHOE MPOUCXOXKAEHNE
BUPYCOB. [MpOMCXOX/AEHNEe MHOrOK/ETOYHbIX OpraHn3mMoB. BO3HMKHOBeHWE
OCHOBHbIX Py MHOrOK/IETOYHbIX OPraH1n3MoB.

OCHOBHble 3Tanbl 3BOMOUMM BbICLUMX pacTeHUA. OCHOBHblE apoMOpPdO3bl
pacTeHuid. Bbixof pacTeHWid Ha cyuwly. [losiBneHWe CMNOPOBbIX PAacTEHUIA U
3aBoeBaHMe UMW cywn. CeMeHHble pacTeHus. [TpoMCXOXAEeHWE LBETKOBbIX
pacTeHUA.

OCHOBHble 3Tanbl 3BOMOLMA XXMBOTHOro Mupa. OCHOBHble apoMop(Oo3bl
XVBOTHbIX. BeHpcKas (hayHa. KeMOpUIACKMIA B3pbIB — MOAB/IEHWE COBPEMEHHbIX
TUNOB. epBble XOPAOBbIe XXMBOTHbIE. YKM3Hb B BOAE. DBOMOUMA MO3BOHOUHBIX.
MponcxoxaeHne amubunin n pentunnin. TPoONCXOXKAeHWE MIEKONUTAKOLWKX W
ntuy. MpuHUMN  KaoyeBoro apomopdgosa. OcBoeHWe 6eCro3BOHOYHLIMU 1
MO3BOHOYHBIMW YKMBOTHBIMM CYLLW.

Pa3BuTME XM3HM Ha 3emsie Mo 3pam M nepuogam: apxei, MnpoTepo3oMu,
Naneo3oi, Me3030i, KalHO30M. O6Llas  XapakTepucTMka KaMmaTa MU
reo/lorMyeckmx npoweccos. lMosBneHWe M pacuBeT XapaKTepHbIX OpraH13moB.
YrneobpasoBaHue: ero ycioBus v BINAHWE Ha ra3oBblil COCTaB aTMOCHepb!.

MaccoBble BbIMMPaHUA — 3KOIOMMYECKME KPU3MChI MPOLLIOro. MNpuynHbl 1
CNeACTBMSA MacCOBbIX BbIMMPaHMiA. COBPEMEHHbIA 3KOMOTMYECKUIA KPU3KUC, ero
ocobeHHOCTW. [Mpobnema coxpaHeHNs bruopasHoobpasmns Ha 3eme.

CoBpeMeHHas cucTeMa OpraHM4yeckoro mupa. MpuHUMNbl Knaccuhmkaumm
opraHn3mMoB. OCHOBHble CUCTEMATUYECKIME TPYNMbl OPraHNU3MOoB.

JlemoHcTpanuu

MopTpeTbl: ®. Pean, J1. CnannaHuaHu, J1. MNMactep, N. . MeuHukos, A. U.
OnapuH, k. XongeiH, I'. Ménnep, C. Munnep, . FOpw.

Tabnmubl 1 cxemMbl: «Cxema onbiTa ®. Pegn», «Cxema onblita J1. [Nactepa no
N3YYeHUI0 CaMOo3apoXKaeHUa XU3HU», «Cxema onbita C. Munnepa, I'. FOpu»,
«OTanbl  HEOPraHW4Yeckom  3BOMOLUM»,  «[ €OXPOHOMOrMYECKas  LUKana»,
«HavasibHble 3Tanbl OpraHNYeckom 3BonoUUM», «Cxema 06pa3oBaHUst 3yKapuoT
NyTéM cumbuoreHesa», «CucTema >XMBOM npupodbl», «CTpoeHuWe BUpyca»,
«Apomopo3bl  pacTeHnn», «PUHMOPUTLI», «OAHOKNETOUYHbIE BOLOPOCUY,
«MHOrokneTouHble Bogopocn», «Mxu», «[1anopPoTHUKU», «[ 0/I0OCEMEHHbIE
pacTeHusi», «OpraHbl LBETKOBbIX PaCTEHWU», «Cxema pa3BUTUS XXMBOTHOIO
Mupa», «ApoMopdo3bl XMBOTHbIX», «[llpocTelime», «KuWeyHoNonoCcTHbIE,
«[1lnockKue yepBu», «YneHncToHormne, «PbIbbI», «3eMHOBO/HbIEe»,



«[pecmbiKatowmecs», «lTuubl», «Mnekonutalowme», «Pa3BUTUE XU3HN B
apXencKou ape», «Pa3BUTUE XN3HW B MPOTEPO30MCKON 3pe», «Pa3BUTHNE XXMU3HU B
Mase030MCKOM 3pe», «Pa3BUTME XKU3HN B ME3030MCKOIN 3ape», «Pa3BuUTUe XKU3HWN B
KallHO30MCKOM ape», «COBPEMEHHAs CUCTEMA OPraHMYecKoro Mmmpas.

Ob6opyaoBaHue: repbapuyt  pacTeHUA  Pas/IMUHbIX OTAEN0B, KOMIeKuum
HaCeKOMbIX, BiaXKHble rpenapaTtbl XXMBOTHbIX, PAKOBMHbI MOJITKOCKOB, KOMIEKL MK
WTNOKOXMX, CKeNeTbl MO3BOHOYHBbIX >XMBOTHbIX, uYydena MTWL, W 3BeEpew,
KONNEeKUMM OKaMeHeNoCTel, MOMe3HbIX WCKOMaeMbIX, MY/SHKU OpraHU4eckmx
OCTaTKOB OpraHu3MOoB.

BupryaabHaa Jabopatopuass paGora «MogennmposaHue  ONbITOB
Mwunnepa—HOpu No nsyyeHWto abMOreHHOro CMHTE3a OPraHNYeCKNX COeMHEHWIN B
MepPBUYHOI aTMocCepe.

JlaGopaTopHasi pa6ora «/I3yyeHMe WM OMNMcaHMe WCKOMaeMbIX OCTATKOB
[PEBHMX OpraHn3MoB».

IlpakTHueckasi padora «VI3yyeHWe OCOOGEHHOCTeN CTPOEHWUA PacTeHWUiA
Pa3HbIX OTAEN0B.

IpakTuueckas padora «l/13yyeHne 0COOEHHOCTEN CTPOEHUSA MO3BOHOUYHbIX
YXNBOTHbIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pasfenbl 1 3a4a4m aHTponosorun. Metoasl aHTPOMOMOTUN.

CTaHOB/MIEHVE MpPeLCTaBNeHUn O MPOUCXOXAEHUM YefioBeKa. PennrnosHble
B033peHunsA. COBpeMeHHbIe Hay4Hble TEOPUMN,

CXO0ACTBO YenoBeKa C XMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHNE YE/I0BEKa.
CBuaeTensCTBa  CXOACTBA  YefioBeKa C )KMBOTHbIMW:  CPaBHUTE/IbHO-
MOP®0/IOrNYECKNe, 3aMOPUOSIOrnNyecKue, (h131010ro-61MOXMMUYECKUE,
nosefeHYeckme. OTNNYMS YENOBEKA OT XKMBOTHbIX. [PAMOX0XKAEHME N KOMMJIEKC
CBAA3aHHbIX C HUM MpPWU3HaKOB. Pa3BuUTME FO/I0BHOrO MO3ra M BTOPOR CUMHA/IbHOM
CUCTEMBI.

[BmxyLine cunibl (PakTopbl) aHTPOMOreHesa: 61UONOrMYecKmne, coumnasbHbIe.
COOTHOLLEHME BMONOTMYECKUX U COLMaIbHBIX (PaKTOPOB B aHTPOMOreHese.

OCHOBHble CTafMW aHTponoreHesa. PaHHWe 4enoBekoOOpasHble 06e3bsHbI
(MPOKOHCY/IbI) M paHHUE MOHrMAbI — 06LMe NpeKy YeNn0BEKOOOPa3HbIX 06e3bsiH 1
nofen. ABCTpalonUTeKn — ABYHOrve Npeaku ntofein. Yenosek ymesnblid, nepsble
N3roTOBNEHNSA OpyaniA Tpyda. YenoBek NpsAMOXOAALWMA 1 MePBbIiA BbIXOL NtOMeN
3a npegdenbl  Appukn. Yenosek rengensbeprckuii  —  0obwniA  Npefok
HeaHJepTa/IbCKOro YesioBeKa M YesioBeka pasymMHOro. Uenosek HeaHZepTabCKUi
Kak BWA NIOLEA XOM04HOro Knumata. YenoBek pasyMHblii COBPEMEHHOro TuMa,
[EHVUCOBCKMIA  YeNloBEK, OCBOEHME KOHTUHEHTOB 3a npefenamn  AGQpUKN.
ManeoreHeTMKa 1 NaneoreHoOMM1Ka.



SBO/IOLMSA COBPEMEHHOIO 4YesioBeka. ECTECTBEHHbI OTOOP B MOMynsaumnax
yenoBeka. MyTauUMOHHBIN npouecc M noaMMopgnsM. MonynsaunoHHbIE BOJIHBI,
Apeid reHos, murpaumsa v «3ggeKkT ocHoBaTeNs» B MOMYNAUUAX COBPEMEHHOrO
Ye/loBEKa.

Uenoseyeckne pacbl. [loHATME O pace. bonbline packl: eBponeoungHas
(eBpasuiickas),  aBCTpasio-HerpomfHasa  (3KBaTOpuasibHas),  MOHrosiongHas
(asnatcko-amepukaHcKas). Bpems M nyTu pacceneHus 4YenoBeka Mo MaHete.
EAMHCTBO  4enoBeyecKUxX pac. HayyHad  HecoCTOATe/NIbHOCTb  pacu3ma.
Mpncnocob/eHHOCTb  YenoBeKa K pasHbIM  YCNOBUAM  OKPY>KAlOLLEN Ccpefbl.
BnvsHue reorpaduyeckor cpefbl U Aperda TreHOB Ha MOPGOIOrni u
(h13monorunio YenoBeka.

MexancumnanmHapHole  metodbl B (hm3myeckoil  (B6MOIOrMYeCcKoin)
aHTpornosornn.  3BOJIOLMOHHAA  aHTpOMosiorMa 1 NaeoaHTPONosorna
YesIoBeYeCKMX nonynauui. bruocoumasbHble MCCnefoBaHMS NPUPOAbI YesoBeka.
VccnepoBaHvie KO3BOMOLMM BMONOTMYECKOr0 1 COLMabHOMO B YEOBEKE.

JleMoHCTpauun

MopTtpeTsl: Y. dapsuH, J1. lukn, A. A. PornHckuid, M. M. Nepacmos.

Tabnmupl 1 cxembl: «MeTofbl aHTPONOMOrMN», «I"0NOBHOM MO3I YeN0BEKa,
«YenoBekoobpasHble 006e3bsHbI», «CKeneT u4enoBeka W CKeNeT LUMMMaH3e»,
«PyaNMEHTbI U aTaBU3MbI», «[IBUXKYLLME CUMbI aHTPOMOreHe3a», «BONMHOLNOHHOE
PEBO  4YenoBeKa», «ABCTPa/iONUTEK», «YenoBek  yMenblit»,  «Yenosek
MNPAMOXOAALLMIA», «[JeHUCOBCKUIA YenoBek» «HeaHaepTabLbl», «KpOMaHbOHLIbI»,
«[peakn yenoBeka», «3JTanbl 3BO/THOLNN YeoBeKa», «Pacbl Ye/I0BEKa».

O6opyaoBaHMe:  MYNHKM  OKaMeHeslocTeld, NpeAMeTOB  MaTepuasibHOWA
KynbTypbl MPeAKoB  4enoBeka, penpogykuun  (dortorpadun) KaptmH ¢
MUMONOrNYECKUMN N OUBNENCKMMUN  CHOXXETaMW  MPOUCXOXKAEHWUS  YeNOBEKa,
(hoTorpadmv Haxo[oK MCKOMaeMbIX OCTATKOB Ye/IOBEKA, CKENeT YesIoBeKa, MOAE/b
yepena 4enoBeka M Yepena LUMMMaH3e, MOAEeNb KUCTU YesioBEKa U KUCTU
LLUMMMaH3e, MOZENN Topca NPeLKOB Ye/loBeKa.

JlaGopaTopunass paGora «/3ydeHWe OCOOEHHOCTE CTPOEHMSI CKeneTa
4e/lI0BEKa, CBA3AHHbLIX C NPAMOXO0XAEHNEM>.

ITpakTHyeckasn padora «/13yyeHre 3KOMOrMYeCKMX afanTalin YenoBeKa.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalolleil cpeaoi

3apoxaeHue n passuTture akonoruu B Tpygax A. N'yméonbara, K. ®. Pynbe,
H. A. CeBepuoBa, 3. l'ekkend, A. TeHcnn, B. H. Cykauésa. Pa3fenbl 1 3agaun
aKonoruun. Cea3b 3KONOrUKU ¢ ApYrMMn HayKamu.



MeToabl 3konoruun. lonesble HaGNIOAEHUA. OKCMEPUMEHTbI B 3KOJIOTUN:
npupofHble ¥ nabopatopHble. MogenmpoBaHue B 3KOMOTMK.  MOHUTOPUHT
OKPY>KatoLLIEW Cpefibl: NOKa/bHbIN, PErnoHasbHbI U rNobanbHbIN.

3HauyeHne  3KOMOTMYECKUX 3HAHWA  ANA  4efioBeKa.  IKOM0rmMyeckoe
MMPOBO33PEHNE KaK OCHOBa CBfA3el 4YesioBevecTBa C npupogon. dopmmposaHue
3KOJIOTUYECKOWN KY/bTYPbl M 3KOIOMMYECKOW FPaMOTHOCTU Hace/leHuns.

JleMoHCTpanumn

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

Tabnuupl 1 cxembl: «Pa3genbl akonornm», «Metogpl 3Konormm», «Cxema
MOHUTOPMHIa OKPY>KatoLLEein cpefbl».

JlabopaTopHas padora «M3yyeHmne METO/0B 9KO/I0rNYECKUX
nccneaoBaHuin».

Tema 7. Opranu3msl U cpea OOUTAHUS

JKonormyeckme akTopbl 1 3aKOHOMEPHOCTK UX aeincTeudA. Knaccudukaums
3KOJIOTMYECKMX (haKTOPOB: abMOTMYECKME, BUOTUYECKIME, aHTPONOreHHble. ObLume
3aKOHOMEPHOCTW [eNCTBUA 3KOMornyeckmx haktopos. lMpasuno muHumyma (K.
LLInpeHrens, HO. JlMbux). TonepaHTHOCTb. IBPUOWMOHTHbIE M CTEHOOUOHTHbIE
OpraHu3mbl.

AbnoTtunyeckme qaktopbl. CBeT Kak 3KOMOrMYecku daktop. [eicTeume
pasHbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHuM3mbl. DKOMOrMYeckue rpynmbl
PaCTEHUA WM >KMBOTHbLIX MO OTHOLUEHWIO K CBeTy. CurHasbHas pofib CBeTa.
doTonepmoaunsm,

TemnepaTypa Kak 3KOMOrMyecknin aktop. [eicTBve TemnepaTypbl Ha
opraHusmbl. OMKMNOTEPMHbIE N TOMOMOTEPMHbIE OPraHn3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIEe OpraH3Mmbl.

BnaXHOCTb Kak 3KOMOrmyeckmin aktop. [pucrnocobneHns pacTeHuin K
NoAAepkaHnio BogHoro GanaHca. Knaccumkaums pacTeHUA Mo OTHOLLUEHUIO K
Boge. MprcnocobneHns XMBOTHbLIX K U3MEHEHWNIO BOAHOTO peXxuma.

Cpefbl 06MTaHMS OpPraHM3MOB: BOAHasi, Ha3eMHO-BO3[YLLHas, MOYBEHHas,
rnybuvHHas  MOAMOYBEHHAs,  BHYTPUMOPraHuM3meHHas.  PUNKO-XUMUYECKME
0COGEeHHOCTN cpen 06UTaHUS opraHuM3moB. [1pucnocobneHns opraHM3MoB K
YKN3HW B pa3HbIX cpefax.

Buonornyeckne puTmbl. BHelWHWE W BHYTPeHHWE pUTMbl. CyTOYHblE U
roguyHble puUTMbl. MPUCNOCO6IEHHOCTL OPraHM3MOB K CE30HHbLIM M3MEHEHUAM
YCNOBUIA XN3HN.

YKn3HeHHble  (hOpMbl  OpraHu3MoB. [TOHATME O >KU3HEHHOW opMme.
YKn3HEHHbIe POPMbI PACTEHWIA: AepeBbS, KYCTapPHUKM, KYCTapHUYKW, MHOTOMIETHME



TpaBbl, OAHOMETHME TpaBbl. YXM3HEHHble (OPMbl >KMBOTHBIX: TUAPOOGUOHTSI,
re06MoHTbI, a3P06MOHTLI. OCOBEHHOCTI CTPOEHNA 1 06pasa XNU3HW.

buotuyeckme  paktopbl.  Buabl  GMOTMYECKMX  B3aMMOLENCTBUMN:
KOHKYPEHUMSA, XULLHNYeCTBO, CMMOMO3 1 ero ¢opMbl. MNapasntusmM, Koonepauus,
MYTYyasin3M, KOMMeHCann3M (KBapTUPaHTCTBO, HaX/1ebHMYeCTBO). HeTpodgmyeckue
B3aumogenctema  (Tonuueckue,  Qopuyeckne,  (abpuyeckmne).  3HayeHume
OMOTUYECKMX B3aMMOLENCTBUA [A/19  CYLLECTBOBAHUA OpPraHM3MoB B cpefe
06uTaHMA. MPUHLMMN KOHKYPEHTHOIO UCKHOYEHMS.

JdeMoHCcTpaIMuA

Tabnuubl N CXeMbl: «3Konormyeckne MakTopbl», «CBETOBON CMEKTP»,
«OKONOrMYECKMe TPYMMbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «Ten/OKPOBHbIE
XXVMBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «®PU3MONOINYECKNE adanTaLmm
XXUBOTHbIX», «Cpefbl 00UTaHWA OPraHU3MoB», «BKONOrNYecKkne PUTMbI»,
«KM3HEHHbIE  (DOPMbI  PacCTeHWUA»,  «KM3HEHHbIE  (HOPMbl  XKMBOTHbIX»,
«DKOCUCTEMA LLUMPOKOMCTBEHHOTO Jleca», «9KOCUCTEMA XBOWHOTO fieca», «Lienwu
MUTaHNA», «XULHNYECTBO», «[llapasntuam», «KOHKypeHUus», «CUMON03»,
«KOMMeHcann3m».

O6opyaoBaHMe: repbapun PacTeHUn U XMUBOTHbIX, MPUCMOCOBNEHHBIX K
BMIUAHUIO Pa3/INYHbIX 3KOMOrMYEeCKMX (hakTopoB, repbapun CBETONHOMBLIX,
TeHeNtOMBbLIX N TEHEBbLIHOC/IMBLIX PACTEHWIA, CBETONHOOMBbIE, TeHeNOOMBbIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUs, repbapumn 1 KONneKuum Tensiontobmssbix,
3MMOCTOMKMNX, MOPO30YCTOMUMBBLIX PAacTEHWUIA, Yy4yena NTULL U 3Bepeit, repbapum
pacTeHuid, OTHOCALLMXCA K rurpodmTam, Kcepogutam, mMe3ouTam, KOMHATHbIE
pacTeHus AaHHbIX TPYMM, KOMMeKUUN XXMBOTHBIX, 0OMTaOLWMX B pas3HbIX cpeaax,
rep6apMm 1 KONNEKUUM pPacTeHWd W XKUBOTHLIX, 06/Mafatolmx Yepramu
MPUCMOCO6/IEHHOCTN K CE30HHLIM W3MEHEHMSIM YCMOBUIA KM3HW, repbapumn u
KONNEeKUMM PacTEHUA N XKMBOTHBIX PasIMUHbIX YKMU3HEHHbIX (DOPM, KOMNEeKUMM
YXMBOTHbIX, Y4aCTBYHOLLMX B Pa3IMUYHbIX OUOTUYECKMX B3aMMOAENCTBUSAX.

JlaGopaTtopnasi padora «BblfBNeHMe npuUcnocobneHnii opraHM3MoB K
B/IMSAHWIO CBETa.

JlaGopaTtopnass padora «BblfBNeHMe npucnocobneHnii opraHM3MoB K
B/IMSAHWIO TEMMeEPaTypbi».

JlaGoparopHuasi paGora «AHATOMMYECKME OCOOGEHHOCTU pPacTEHUIA U3
pasHbIX MeCT 06UTaHMA».

Tema 8. IKo10rusi BUAOB U MOMYJIAMH

IKOMOrMYeCKe  XapakTepuctTukum  nonynduymu.  llonynaums  Kak
bronorunyeckas cuctema. Posib HEOAHOPOLHOCTU Cpefbl, (n3nNYeckux 6apbLepos U
0C06eHHOCTEN 6roorny BULOB B (hOPMMUPOBAHM MPOCTPAHCTBEHHOWN CTPYKTYpbI
nonynaumii. OCHOBHble MoKasaTein MONyNAUMWA:  YUCNEHHOCTb, MJIOTHOCTD,



BO3pacTHad M MoJ/ioBas CTPYKTypa, POXKAAEMOCTb, MNPUPOCT, TeMn pPOcCTa,
CMEPTHOCTb, MUTpaLus.

JKosnormnyeckaa CTpyktypa nonynsaumu. OueHKa YMCNeHHOCTM nonynauum.
AvHamunka nonynaumm u eé perynauma. buotmueckuii noTeHuman nonynauuu.
MopenvpoBaHue AUHaAMUKN nonynauun. Kpusble pocTa YNCNIEHHOCTM Nonynsaumu.
KpuBble BbDKMBaHWA. Perynsuus 4YMCMeHHOCTW NOMynaunin: ponb (HakTopos,
3aBUCALLMX U He 3aBUCALLMX OT MIOTHOCTU. DKONOTMYeCKue cTpaTermm Buaos (r- v
K-cTparerun).

MoHATME 06 3Konornyeckorm Huwe suga. MectoobutaHve. MHoOromepHas
MOAENb 3KONMOrMYecko Huwm k.M. XaTumHCOHa. Pa3mepbl 3KOMOrMYeCKOMn
HULWW. MoTeHUMaIbHaa 1 pean3oBaHHaa HULLIN.

Bug kKak cuctema nonynauuid. Apeanbl BMAOB. Buabl U X XU3HEHHble
CTpaTerun. AKOOrMYecKne IKBUBAIEHTI.

3aKOHOMEpPHOCTU MOBEAEHUS W MUrpaumid XXUBOTHBLIX. Buonorunyeckme
NHBAa3NN Yy>KepoaHbIX BUAOB.

JleMoHCTpauun

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl 1 CXeMbl: «IKOJIOTUYECKME XapPaKTEPUCTUKMU  NOMyNIALMmn»,
«[lpocTpaHCcTBEHHAaA  CTPyKTypa  nonynauyum», «Bos3pacTHble  nupamunibl
nonynaunmn», «CKOpPOCTb  3ace/ieHNsa  MOBEPXHOCTM  3eMAn  PasIyHbIMK
opraHusaMamm», «Mogesb 3KONOrnmyeckom HUWm K. V. XaTunmHcoHa».

O6opyaoBaHue: repbapumn pacTeHNA, KONNIEKLMN XXUBOTHBbIX.

JlaGopaTtopuass  padora  «[1puUCNOCOGNEHNS  CEMSH  pacTeHUd K
pacceneHunIo».

Tema 9. Ikos0rusi c000IECTB. IKOJIOTHIECKHE CUCTEMBI.

CoobuyectBa opraHu3aMoB. BuouegHO3 © ero cTpyktypa. CBA3n MeXay
opraHu3mamu B 6MOLIEHO3E.

Jkocuctema Kak OTKpbiTas cuctema (A. K. TeHcnn). PYHKUMOHA/bHbIE
GNOKM OpraHM3MoB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefyLEHTbI.
Tpodmueckme ypoBHW. Tpoduyeckne uUenn u ceTn. ABMOTMYECKME OGOKK
aKocucTeM. [MouBbl 1 UMbl B 3KocUcTeMax. KpyrosopoT BeLLECTB U NMOTOK 3Hepruu
B 9KOCUCTEME.

OCHOBHble  MoOKasaTenu  3KocucTeMbl.  buomacca ¥ nNpoayKums.
JKonornyeckme nNupaMmmnibl Ynces, Giomacchl U 3HEPTUN.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpoiuixu. @ayxmyayuu.
HanpaBnieHHble 3aKOHOMEpPHbIE CMeHbl COO0OLLEeCTB — CyKueccuun. epBrYHbIE U
BTOPMYHbIE CYKLECCUM W UX MNPUYMHbL. AHTPOMOreHHble BO3AENCTBUA Ha
cykueccun. KnmmakcHoe coobLectso. briopasHoobpasue v nosHoTa Kpyrosopora
BeLLECTB — OCHOBa YCTOMUYMBOCTM COOOBLLIECTB.



[pnpoaHble IKOCUCTEMbBI. IKocucmemsl 03Ep u pex. IKocucmemvl Mopel U
oxearnos. Jxocucmemvl myH()p, Jecoe, cmenezZ, nyCniblHb.

AHTPOMOreHHble 3KOCUCTEMbI. ArpoakocucTemMa. ArpoueHos3. Pasnnyms
MeXXay aHTPONOreHHbIMWN U NPUPOAHBLIMI 3KOCUCTEMAMMN.

Yp6oskocuctembl. OCHOBHble KOMMOHEHTbI Yp6o3kocucTtem. [Topoackas
nopa © ayHa. CuHaHTpOMM3auUMa TOPOACKOM (hayHbl. Buonorunyeckoe wu
X034MCTBEHHOE 3HaYeHMe arpo3aKoCUCTeM N YPOOIKOCKUCTEM.

3aKoOHOMepHOCTY (POPMMPOBaHUSA OCHOBHBIX B3aMMOLENCTBMIA OPraH1M3mMoB B
aKocuctemMax. Ponv kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 6 yHKYuoHUposanuu sxkocucmem. 'ePEHOC IHEPTNUN M BELLECTB Mexay
CMEXHbIMM 3KOCUCTEMAMU. Y CTONYMBOCTb OPraHNM3MOB, NOMy/AUUA U 3KOCUCTEM
B YC/IOBUAIX €CTECTBEHHbIX M aHTPOMOreHHbIX BO3AENCTBUA.

Mexanusmol 6030€elCmeusl 3a2p}13H€HMIZ PAaA3HbLX munoe HA
Cy60p2aHu3MeHHOM, OpPSAHUSMEHHOM, NONYJIAUYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHOB6bl oKoJlocu4ecKoco HOPMUPOBAHUA AHMpPONOSEHHO2CO0 8030€eliCcmeusl.
MeToA0M10rNs MOHUTOPUHTA eCTECTBEHHBIX U @aHTPOMOTeHHbIX 3KOCUCTEM.

JleMoHCTpauumn

MopTpeT: A. XK. TeHcnn.

Tabnmupl 1 cxembl:  «CTpykTypa  6MOLEHO3a»,  «JKOCUCTEMA
LLUMPOKO/SINCTBEHHOIO fleca», «QKOCUCTEMA XBOMHOr0 fleca», «PyHKLUMOHabHbIE
rpynnbl OpraHM3MoOB B 3KOCUCTEMe», «KpyroBOpOT BELIECTB B 3KOCUCTEME®,
«Llenn nutaHusa (nactouiHas, AeTpUTHas)», «KONOTMYecKas nupammnaa Yncen»,
«DKOMormyeckas nupamMmaa 6momacchl», «3IKOMOrnyeckas nupammuga sHeprum»,
«O6pasoBaHmne 60n10Ta», «lepBryHasa cykueccus», «BocctaHOBNEHME fieca nocse
noXxapa», «3KocucTema o03epa», «ArpoLeHo3», «KpyrosopoT BELLECTB U MOTOK
3HEpPrum B arpoueHose», «Mpumepbl Ypo03KOCUCTEM.

Ob6opyaoBaHue: repbapun pacTeHNA, KOMNEKLUMN HACEKOMbIX, Yydena NTuL, u
3Bepen, repbapun KynbTypHbIX 1 AUKOPACTYLLMX pacTeHWI, akBapuym Kak Mofenb
3KOCUCTEMbI.

IIpakTuyeckas padora «/3yyeHne 1 onmcaHne ypo0o3aKoCUCTEMbI.

JlaGopaTtopHasi padora «/I3yyeHne pa3HOOOpa3nsi MESIKUX MOYBEHHbIX
UNIEHUCTOHOTMX B Pa3HbIX IKOCUCTEMAX.

DKcKypeusi «KCKYPCUA B TUMMUYHBIA GuoreoueHo3 (B Aybpasy, 6epesHsik,
e/IbHUK, Ha CYXOA0/bHbIA NN NOMMEHHbIV YT, 03ep0, 60/10TO)».

DKCKypceust «IKCKYpCUsi B arpoakocuctemy (Ha mone uav B TenvyHoe
XO035IMCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

Buocthepa — obuennaHeTapHasd 060n04ka 3emnn, rae CyLWecTBYeT WK
CylLlecTBOBasa XXM3Hb. Pa3BunTre npeacTasnieHnini 0 buoctepe B Tpyaax 3. 3tocca.



YueHue B. /. BepHaackoro o 6uocepe. Obnactn buocgeps! 1 eé coctas. XKnBoe
BeLLECTBO Grocdepbl U ero PYyHKUUN.

3aKOHOMEPHOCTW CyLlecTBOBaHNA Guocdepbl. OcobeHHOCTM Buocthepbl Kak
rno6anbHOM aKocucTeMbl. UHaMMYeCcKoe paBHOBecue B Grochepe. KpyroBopoThl
BELLLECTB 1 BUOreoXMMmYecKme UUKbl (yrnepoda, a3orta). PUTMUYHOCTbL SIBNEHWIA
B Grocdgepe.

30HasIbHOCTL  6uoctepbl. oHATME 0 6uome. OCHOBHble OMOMBI CyLUN:
TYHApPa, XBOHbIe Nleca, CMeLlaHHbIe 1 LUMPOKOIMCTBEHHbIE fleca, CTenu, caBaHHbI,
MYCTbIHW, TPONUYECKNE fleca, BbICOKOropbs. KNnmar, pacTuTesibHbIA 1 XXMBOTHBIN
MUP GUOMOB CyLLN.

CTpyKTypa 1 (OYHKLUMA XXMBbIX CUCTEM, OLiEHKA MX PECYPCHOr0 NoTeHLmana n
GrochepHbIX DYHKLNIA.

JlemoHcTpanuu

MopTpeThbl: B. . BepHaackuid, 3. 3tocc.

Tabnmupl 1 cxembl: «I"eoctepbl 3emnn», «KpyroBopoT asoTa B MPUPoAe»,
«KpyroBopoT yrnepoga B npupopae», «KpyroBopoT Kuciopoga B NpUpoae,
«KpyroBopoT Bofbl B npupoge», «OCHOBHble 6UOMbI CyLLIM», «Knnmatuyeckme
nosica 3emnn», «TyHapa», «Taira», «CMmellaHHbIli nec», «LLIMPOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA NeC».

O6opyoBaHue: repbapun pacTeHNn pasHbIX 6UOMOB, KOMNEKLMN XKNBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OLIaf cpeaa

JKONOrnyecKne Kpusucbl M KX NpUYMHbL. Bo3fdeicTBME YenoBeka Ha
buoctepy. 3arpsisHeHVMe BO3AYLIHON cpedbl. OxpaHa BO3dyXa. 3arps3HeHuWe
BOoAHOM cpefbl. OxpaHa BOAHbIX pecypcoB. PaspyuwleHne noysbl. OxpaHa
MOYBEHHbIX PECYPCOB. I3MeHeHMe KMMarTa.

AHTPOMNOreHHOe BO3AENCTBME HA PaCTUTENbHBIA N XXMBOTHbIA MUp. OxpaHa
PacTUTENIbHOTO U >XMBOTHOrO Mupa. OCHOBHble MPUHLUWMbI OXpaHbl MPUPOALI.
KpacHble KHuUrn. Oco60 oxpaHsemble npupoaHble Tepputopun  (OOTNIT).
BoTaHn4yeckme cagpbl 1 300/10rMYECKmEe NapKu.

OCHOBHble NPUHLMUMNLI YCTONYMBOIO PasBUTUS YenoBeyecTBa M NPUPOAbI.
PauvoHanbHOE  MpUPOAOMNONb30BaHNME M COXpaHeHWe  BMONOrM4Yeckoro
pasHoobpasmsa 3emnn. OO6LLUME 3aKOHOMEPHOCTU T[/100a/1bHbIX 3KOMOrMYECKMX
Kpn3ncoB. OCO6EHHOCTW COBPEMEHHOIO KpM3nca 1 ero BepPOosiTHbIE MOC/eACTBUS.

Pa3BuTMEe METOAOB MOHWUTOPMHIa pPasBUTUA  OMACHbIX TEXHOrEHHbIX
npoueccoB. Cucmemuvie UCCIC008AHUSL nepexooa K pecypcocbepezaroujeil U
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcol.
HLIWJOHaJleble uH(ﬁOpMaL;MOHHble cucmemal, 0560118'{1/!661}01/141/[8 ()ocmyn K
umj)opjwauuu nO COCMOSAHUIO OMOENbHbIX 6Uud06 u skocucmem. OcHoBbl



sKopeadburumayuy 3Kocucmem u Ccnocob6os 60pvobl ¢  OUONOBPENHCOCHUIMU.
PeKOHCWlpyKL}M}Z MOPCKUX U HA3EMHBIX 9KOCUCMEM.

JleMoHCTpanun

Tabnmupl M CXeMbl:  «3arpsasHeHue  atMmocdepbl»,  «3arps3HeHue
rmgpocdepbl», «3arpsasHeHne nouBbl», «[lapHUKOBbIA  adhhekT», «Oco60
OXpaHsieMble MPUPOAHbIE TEPPUTOPUM», «Moaenn ynpaBnsemMoro Mvupa.
O6opyaoBaHue: ¢oTorpaum OXpaHSEMbIX PaCTEHMI U XMBOTHbIX KpacHoi
KHUrK Poccuiickon deaepaunm, KpaCHON KHUMM permoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B CTPyKTYpe NNMYHOCTHBIX pe3ynbTaToB OCBOEHMSI MPOrpaMmMbl Mo 6MONOrnm
BblAefleHbl CNefytoLme COCTaBNAoLLME: 0CO3HAHNE 06YyYatoLLMMUCA POCCUIACKON
rpaXX4aHCKON NMAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOOMNPeAeNneHuto, wuanuuue momueayuu K  OOYYEHUIO  BMOMIOrWK,
yerenanpasientoe paszeumue BHYTPEHHUX YOEXOEHWA NIMYHOCTM Ha OCHOBE
K/HOYEBBbIX LIEHHOCTENM WM UCTOPUYECKUX TpaguumiA pasBuTUA GMOMOrMYECKOro
3HaHWA, 2comosHocmb u cnocobrnocms 00YHaAIOLLMXCA PYKOBOACTBOBATLCS B CBOEN
[eATeNIbHOCTU  LIEHHOCTHO-CMbIC/IOBbIMW  YCTAHOBKaMu, MPUCYLLUMMU  CUCTEME
6uonornyeckoro  06pa3oBaHUsl, Haauuue  npaocosnanus — IKONOrMYECKON
KY/bTYpbl, cnocobrocmu cmasums LENN N CTPOUTL XXU3HEHHbIE M/1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MPOrpamMmMbl Mo 6MOMOrNK AOCTUraKOTCA
B e4MHCTBE Y4eOHOW M BOCNUTATE/IbHON [AeATe/lbHOCTU B COOTBETCTBUMM C
TPaAULNOHHBIMW POCCUACKAMUN COLMOKYNbTYPHBIMU, UCTOPUYECKMMM W yXOBHO-
HPaBCTBEHHbLIMM LEHHOCTSAMW, NMPUHATLIMKA B OO6LLECTBE MpaBuiaMu 1 HOpMamMm
MoBeAeHMs N CMOCOOCTBYIOT MpoLeccam CaMOMO3HaHWA, CaMOBOCMUTaHUS W
CaMOopasBUTWSA, PasBUTUA BHYTPEHHE MNo3NLMX INYHOCTW, MNaTpuoTM3Ma W
YBXKEHUS K 3aKOHY W MpaBonopsgKy, YenoBeky Tpyda U ctaplieMy MOKONeHWHo,
B3aMMHOI0 YBaXKEHWs, OEPeXXHOro OTHOLUEHWS K KY/IbTYPHOMY Hac/efuio U
TpaaMuuaM MHOFOHaLMOHaNbHOro Hapoga Poccuiickoit ®eaepaummn, npupoge u
OKpY>KaroLLeli cpee.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Y4yebHOro npeameTa «buonoruns»
[0/MKHbI OTpaXKaTb FOTOBHOCTb M CMOCOOHOCTbL 06YYatOLLMXCA PYKOBOACTBOBATLCA
COpMUPOBAHHOW BHYTPEHHEN MO3NLMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06L1ecTBa, pPacLUMPEeHNE YKXU3HEHHOMO
OnbITa W OMbITa AeATe/IbHOCTM B NPOLIECCE peasin3alm OCHOBHbIX HamnpaB/ieHWI
BOCNUTATENIbHON AeATeNIbHOCTI, B TOM YIC/E B YaCTW:

1) rpaIaHCKOro BOCIIMTAHUS:

CPOPMMPOBAHHOCTb FPaXKAaHCKOM NO3nLMM 06YHatOLLLEr0Cs KakK akTMBHOIO U
OTBETCTBEHHOr0 Y/leHa POCCUIACKOro 06LLEeCTBa;

OCO3HaHMe CBOMX KOHCTUTYLMOHHbLIX MpaB W 0653aHHOCTEN, YBaXKeHue
3aKOHa 1 NpaBonopsaKa;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW AeATeNIbHOCTU MpU  CO34aHMK
yUYebHbIX MPOEKTOB, PELLEHMN YYEOHbIX WU MO3HABaTEe/bHbIX 3afa4, BbINOMHEHUN
BMONOrNYECKNX 3KCNEPUMEHTOB;

CMOCOOHOCTL  OMnpefeNnsTb COOCTBEHHYHD MO3MUMIO MO  OTHOLLEHWUIO K
ABNEHNSAM COBPEMEHHOM YXXN3HWN U OOBACHATL €é;

YMEHNE YUnTblBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOMO
B3aMMO/ENCTBMS NIOAEN C pPasHbIMK YOEXAEHUAMM, KYNbTYPHbIMU LLEHHOCTAMM U
COLMaNbHBIM NOMOXEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B MpPOLECCE COBMECTHOMO BbIMOJIHEHUS
yyebHbIX, MNO3HaBaTeNbHbIX W  WCCMEA0BATENbCKAX 3afa4y, YBaXUTE/IbHOIo
OTHOLUEHMSA K MHEHWIO OMMOHEHTOB MNpPU 0O6CYXAEHWM CMOPHbLIX BOMPOCOB
GM0/I0OrMYECKOro COlePXKaHUs;

FOTOBHOCTb K N'YMaHWUTapHOW W BOMIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

cthopMMpPOBaAHHOCTb POCCUIACKOW rpaXKAaHCKo NAEHTUYHOCTN,
NaTpMoTU3Ma, YBaXXEHMSI K CBOEMY Hapofy, 4YyBCTBa OTBETCTBEHHOCTU nepef
PoanHoi, TopAocTM 3a CBOM Kpail, CBOKO PofauHy, CBON A3blIK U KYNbTYpY,
MPOLL/OE U HacTosLLee MHOrOHaUMOoHaIbHOro Hapoga Poccuu;

LIEHHOCTHOE OTHOLLEHME K NPUPOLHOMY Hac/neauto 1 NaMsaTHUKaM Npupopbl,
AOCTVKEHMSM Poccum B HayKe, UCKYCCTBE, CMOPTe, TEXHONOTUAX, TPYAE;

CMOCOOGHOCTb OLIEHMBATb BK/aJ POCCUMACKMX Y4YEHbIX B CTaHOB/IEHME W
pasBuTe OMONOrMM, MOHUMaHWUSA 3HayveHUs OMONOrMM B MO3HAHUM 3aKOHOB
MPUPOALI, B XXM3HM Ye/ioBeKa U COBPEMEHHOMO 06LLECTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHMe AyXOBHbIX LLEHHOCTEN POCCUINCKOro Haposa,;

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOr0 NOBEAEHWS;

CMOCO6HOCTb OLEHMBATL CUTYaUUIO U MPUHMMATb OCO3HaHHbIE PELUEHUS,
OPVEHTUPYSCb Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHWe NIMYHOr0 BKMaga B MOCTPOEHUE YCTOMNUMBOro ByayLLero;

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

3CTETUYECKOE OTHOLUEHME K MUPY, BKIHOYas 3CTETUKY ObiTa, Hay4yHOro wu
TEXHNYECKOro TBOPYECTBa, CNopTa, TPY/Aa, 0OLLECTBEHHbIX OTHOLLEHWI;

MOHMMaHVEe 3MOLMOHA/IbHOTO BO3AENCTBMS YXUBOW NPUPOAbLI 1 €€ LEeHHOCTMW;



FOTOBHOCTb K CaMOBbLIP@XXEHWIO B pasHbIX BUAAX WCKYCCTBA, CTPeM/eHue
MPOSBNATL Ka4yecTBa TBOPYECKOMN IMUHOCTU;

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

MOHMMaHVe W pealn3auMst 340pOBOro U 6e30nacHOro o06pasa >KM3HM
(3mopoBoe  nuTaHMe,  COOMIOAEHME  TUTMEHUYECKMX  MpaBul U HOPM,
cOaNaHCMPOBAHHbLIN  PeXXMM  3aHATMIA U OTAbIXa, perynspHas  Qusnyeckas
aKTVBHOCTb), OepexXHOro, OTBETCTBEHHOr0 M KOMMETEHTHOrO OTHOLUEHUS K
COBCTBEHHOMY (hM3MYECKOMY M NCUXMUYECKOMY 3[0P0BbLHO;

MOHMMaHVWe LEHHOCTM MpaBun  WHAMBUAY&/IbHOTO W KOJIJIEKTUBHOIO
6e30MacHOro NoBefeHUs B CUTYaLMsAX, YIPOXatoLWMX 340P0BbIO U XXU3HW NOLEN;

OCO3HaHWe MOCNeACTBUA U HEMPUATUA BPefHbIX MPUBbIYEK (YnoTpebneHuns
a/TIKOr0/151, HAPKOTUKOB, KYpeHNs);

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCT MacTepcTBa, TPYLON00VE;

FOTOBHOCTb K aKTWMBHOW AeATeNbHOCTW TEXHONIOTMYECKOA M COoumasibHOM
Hanpae/IeHHOCTW, CMOCOBHOCTb MHULMMPOBATL, MIaHUPOBaTb U CaMOCTOATE/IbHO
BbINO/HATL TaKyt0 AeATeIbHOCTb;

MHTEPEC K Pas/iMyHbIM cepam NpodeccuoHaibHON AedaTeNIbHOCTH, YMeHue
coBepLlaTb OCO3HaHHbIA BbIGOP OyAyllein npodeccun W peann3oBbIBaTb
COOCTBEHHbIE XXN3HEHHbIE MNJaHbl;

FrOTOBHOCTb M CMOCOOGHOCTbL K 006pa3oBaHUO M camMo0bpa3oBaHWIO Ha
MPOTSHXKEHNN BCEW XKN3HMU;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

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

MOBbILLIEHNE YPOBHA 3KOMIOTMYECKOM Ky/bTypbl: NpUoGpeTeHne orbiTa
MNaHMPOBaHWS MOCTYNKOB W OLEHKM WX BO3MOXHbIX MOCNEACTBUAN A1
OKpY>KatoLLIEW cpefibl;

0CO3HaHWe rnobasbHOro XapakTepa 3KOMOMMYECKUX MPo6/eM U nyTein mx
peLleHmns;

CMOCOBGHOCTL MUCMO/b30BaTh MPMOOpPeTaemble MNPV U3yYeHUU OUOooru
3HAHUA W YMEHUs MNPV pelleHuM npobnem, CBA3AHHbIX C  pPauOHa/IbHbLIM
npupogonosnb3oBaHMem  (CobMofeHNne  nNpaBun  MOBEAEHUS B MPUPOSE,
HanpaB/ieHHbIX Ha COXPaHeHWe paBHOBECUS B 3KOCWUCTEMaX, OXpaHy BW/OB,
aKocucTem, brocgepsl);

aKTVBHOE  HenpuaTMe  [JeNCTBMIA, MPUHOCALLMX BpeL  OKpyXXatoLei
MPUPOAHOIA Ccpeae, YMeHVe MPOrHO3MpoBaTb HebMaronpusiTHble 3KONOrMYecKue
nocneAcTens NpeanpUHNMaeMbIX AeACTBA U NPeaoTBpaLaThb Ux;



HanM4yme pas3BMTOro 3KOMI0rMYECKOTO MbILLSIEHWNSA, 3KOMOMMYECKOW Ky/bTYpbl,
onbITa [eAaTeNbHOCTH 9KOJIOTMYECKOW Harpas/IEHHOCTH, YMEHMS
PYKOBOACTBOBATLCA UMW B MO3HABATE/lbHOM, KOMMYHUKATUBHON M COLMaIbHOM
MPaKTMKe, FOTOBHOCTU K YHYaCTUIO B MPaKTUYEeCKON AeATe/lbHOCTU 3KO0MMYECKOM
Hanpas/IeHHOCTY;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

ChOpMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLEN0O COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKn M OOLLECTBEHHOW MPaKTWKW, OCHOBAHHOIO Ha Awvasore
Ky/bTyp, CNOCO6CTBYOLLEr0 OCO3HAHMIO CBOEr0 MecTa B MOSIMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM WM 4MTaTe/IbCKOM Ky/bTypbl Kak CpefcTsa
B3aMMOZENCTBUA MeXAY NOLbMMN 1 MO3HAHWUA MUPa;

MOHWMaHMe cneunpukn BUONOrMM Kak Hayku, OCO3HaHUS e€é poin B
(hopMMpOBaHMM  PaLMOHASIBHOrO Hay4HOro MbIW/IEHNS, CO34aHWUM  LeNOCTHOro
NpeacTaBneHns 06 OKpyXKatolwemM Mupe Kak O efMHCTBE NPUPOAbl, YesloBeKa U
o6LLecTBa, B MO3HaHWM NPUPOAHBLIX 3aKOHOMEPHOCTEN W pelLeHUn npobem
COXpaHeHus NPUPOAHOro paBHOBECHUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrNWU AN COBPEMEHHON LMBUU3ALMN:
obecreyeHnss HOBOrO YPOBHS PasBUTUS MeAULMHbI, CO3AaHue MepcrneKTUBHbLIX
OMOTEXHOMOrNIA,  CNOCOGHbLIX  pellaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUSA
4e/10BEYECTBa, MOUCKA NMyTeil BbIX0Aa M3 rnobasibHbIX 3KOM0rMYecKnx npobnem u
obecrneyeHns  nepexoga K  YCTOMYMBOMY  pasBUTMIO,  pauyoOHaIbHOMY
MCNONb30BaHNIO MPUPOAHBLIX PECYPCOB M (POPMMPOBAHUIO HOBbLIX CTaH4ApPTOB
XW3HU;

3aMHTEPECOBaHHOCTb B MOJMYYEHUN OUONMOTMYECKUX 3HAHUI B LeNisX
MOBbIWeEHNA 00Lled KyNbTypbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTKM, KakK
COCTaBHOM 4acTu (PYHKLUMOHa/IbHOM rpaMOTHOCTM 00y4arowmnxcs, HopMmpyemon
Mpy n3yyeHnmn buonoruu,

MOHVMMaHVe CYLLHOCTM METOZOB MO3HAHWSA, UCMOMb3YEMbIX B €CTECTBEHHbIX
HayKaX, CMOCOOHOCTM WCMOMb30BaTb MOMyYaeMble 3HaHWA [N aHau3a U
0OBACHEHUA ABNEHUI OKPYXKatoLLEero Mmpa v NpPouCXoAaLmnX B HEM NU3MEHEHUMN,
yMeHVe faenaTb OOOCHOBaHHbIE 3aK/MHOYEHMS HA OCHOBE HayuyHbIX (PaKToB U
NMEIOLLUXCA AaHHbIX C LeSIblo NoyYeHNs OCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTb CaMOCTOATE/IbHO WUCMO/Ib30BaTb OMOMOrMYECKNE 3HAHUA A1
peLleHmnst Npo6nemM B peasbHbIX XXU3HEHHbIX CUTYaLUsIX;

OCO3HaHMe LIEHHOCTM Hay4yHOW [esiTe/IbHOCTU, FOTOBHOCTb OCYLLECTB/SATH
MPOEKTHYIO U UCCIe[0BATENIbCKYHO AeATeIbHOCTb UHANBUAYASILHO U B TPYNNE;

FrOTOBHOCTb M CMOCOOHOCTb K HEMpepbiBHOMY  00pa3oBaHUO U
CaMo06pa3oBaHNi0, K aKTMBHOMY MO/lyYEHWUIO HOBbLIX 3HaHWA Mo 6Guonoruv B
COOTBETCTBUU C XKM3HEHHbLIMU NOTPEBHOCTAMM.



METANIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS YyueBHOro npeameta «buonorus»
BK/IOYAIOT: 3HauMMble Ans (DOPMUPOBaHWS MUPOBO33PEHUS  0BYUAHOLLNXCS
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, NPUHLWMM, TUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnefioBaHWe,  HabnofeHWe,  U3MEPeHWe,  IKCMEPUMEHT U ApYTue);
YHUBEpCaNbHble Yy4yebHble AelicTBUS  (MO3HaBaTe/lbHble, KOMMYHUKATVBHbIE,

PerynsiTuBHble), obecneymBatoLLme thopMmpoBaHue (hYHKLMOHa/IbHOA
rPamMOTHOCTM U COLMANbHOM  KOMMETEHLMM  OOYYatoLMXCs;  CMOCOGHOCTb
06yyatoLLmXcs MCMOMb30BaTh OCBOEHHble MEXANCLMNNMHAPHbIE,

MVWPOBO33PEHYECKME  3HAHWUA W YHMBEPCA/ibHble  Y4yebHble [AeACTBUA B
Mo3HaBaTe/lbHOM U COLManbHON NPaKTUKe.

B pesynbtate uM3yveHuss OGMONOrMA Ha YpPOBHE CpefHero 06LLero
obpa3oBaHMA Yy obyuvatowlerocs 6yayT  copmMupoBaHbl  MO3HaBaTe/bHbIE
YHMBEPCa/IbHble YUYebHble [eiACTBUSA, KOMMYHUKaTUBHbIE YHBEPCa/IbHbIE YYeOHbIe
[ECTBUA, PerynsTvBHble YHUBEPCa/ibHble Y4yeOHble [eiCTBMS, COBMECTHas
[eATeNbHOCTb.

MeTanpeAMeTHble pe3ynbTaTbl OCBOEHUS MpPOrpaMmbl CpPeAHEro o6LLero
06pa3oBaHmns [O/MKHbI OTPaXKaTb:

OB.]IaI[eHI/Ie YHUBEPCAJIBHBIMHA y‘leﬁHblMI/I MO3HABaATCJIbHBIMHU
AEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CamMOCTOATE/IbHO  (pOpMynMpoBaTb M aKTyaiusmpoBaTb  Npobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUWN 3HAHWI MPUEMbI JIOTUYECKOTO MbIL/IEHNS
(aHanu3a, cMHTe3a, CpaBHEHWS, KnaccumKkalmmn, 0606LLEeHNS), pacKpbIBaTb CMbIC
BMONIOTNYECKMX NMOHATUIA (BbIAENATL UX XapaKTepHble MPU3HaKK, yCTaHaB/IMBaTb
CBA3U C APYTMMU MOHATUAMN);

onpefenaTb LUenu [eaTeNbHOCTW, 3a4aBas MapaMeTpbl U KpUTEpUM WX
AOCTUDKEHUS, COOTHOCUTbL Pe3y/ibTaTbl AeATe/IbHOCTU C MOCTaB/EHHbIMU LiENAMM;

1CMob30BaTb BUONOrNYECKMe MOHATUA A5 06bACHEHNA (DAKTOB W ABNEHUI
YKNBOW NpMpoAbl;

CTPOWUTbL JIOTUYECKUe paccyxieHus (MHAYKTUBHbIE, AefLYKTVBHbIE, [0
aHanornu), BbISBNATb 3aKOHOMEPHOCTW U MPOTMBOPEYMS B paccmaTpuBaemMblX
SABNEHUAX, (DOPMYNIMPOBATb BbIBO/bI 1 3aK/NHOYEHUS,

MPUMEHATb  CXEMHO-MOJeflbHble  CPeAcTBa  ANd  NpeacTaBneHus
CYLLIECTBEHHbIX CBSI3eil M OTHOLLEHWUIA B M3y4aeMblX GMONOrMYecKnx obbekTax, a



TaKKe  MNPOTMBOPEYMii  pasHOro  pofa,  BbISIB/IEHHbIX B Pas3/IMYHbIX
NH(OPMALMOHHbBIX UCTOYHUKAX;

paspabaTbiBaTb NiaH pelleHns npobnembl C YYETOM aHa/mM3a VMMEHLLMXCA
mMaTtepuaibHbIX U HeMaTepuasibHbIX PeCypCoB;

BHOCWTb KOPPEKTUBLI B AeATE/IbHOCTb, OLIEHNBATb COOTBETCTBME Pe3y/IbTaToB
LIeNsiM, OLIeHVBaTb PUCKM NOCNEACTBUI AeATeNIbHOCTY;

KOOPAUHMPOBaTb U BbIMNOMHATL  paboTy B YC/MOBUAX — peasibHOro,
BUPTYa/IbHOr0 ¥ KOMBUHMPOBAHHOIO B3aMMOJECTBUS;

pa3BMBaTb KpeaTUBHOE MbILL/IEHNE NPU PELLEHUM XXN3HEHHbIX NMPO6/ieM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE JeHCTBHS:

B/lafieTb HaBbIKamMy y4ebHO-MCCe0BaTe/IbCKON N MPOEKTHOW AeATEe/IbHOCTH,
HaBblKaMy  paspelleHns  npobsem,  CrMOCOOGHOCTbIO U TFOTOBHOCTbIO K
CaMOoCTOATE/IbHOMY MOWCKY METOAO0B PeLLEHNS NPaKTUYECKNX 3a4ad, NPUMEHEHNIO
PasINYHbIX METOL0B NO3HAHNS;

MCMOoMb30BaTb pPas3/NYHble BUAbl [EATENIbHOCTU MO MOJSYYeHW0 HOBOIO
3HaHWA, €ero WHTepnpeTauuy, npeobpasoBaHUIO W MPUMEHEHUIO B Y4YebHbIX
CUTYyauusax, B TOM YnC/e Npu Co3faHMmn yYebHbIX U CoLMabHbIX MPOEKTOB;

(hopMMpPOBaTb HayUHbIA TUM MbILLIEHNS, BNafeTh Hay4YHOW TePMUHO/OIUEN,
K/TKOUYEBBIMU NOHATUAMUN U METOLAMU;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHblE 3afayvM B 00pa3oBaTe/lbHOM
AeATeNbHOCTU U XXU3HEHHbIX CUTYaUUsX;

BbISIBNATb MPUYUHHO-CMIEACTBEHHbIE CBS3M U aKTya/iM3mMpoBaTh 3afaqy,
BblABUraTb FMMNOTe3y €€ pelleHns, HaxoAuTb aprymeHTbl A1 [OKasaTe/bCTBa
CBOMX YTBEPXKAEHWIA, 3alaBaTb NapameTpbl Y KPUTEPUN PeLLeHNS;

aHaM3MpoBaTb MOJlyYEHHble B XO[e pPeLleHus 3afayn  pesysnbTaThl,
KPUTUYECKM OLEeHMBATb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSIX;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHMBaTb NPUOBPETEHHDIN OMbIT;

OCYLLeCTB/ATbL Lie/leHanpas/ieHHbIN MOWCK MepeHoca CPefcTB UM Cnocobos
[eiCcTBUA B NPOJECCUOHANbHYIO Cpedy;

YMeTb MEepPeHOCUTb 3HaHWA B MO3HaBaTe/IbHYH WM MpPaKTUYecKyto 061acTu
XN3HeLeATeIbHOCTH;

YMETb MHTErpMpoBaTh 3HaHWUSA U3 pasHbIX NPeAMETHbIX 06/1acTe;

BblABUraTb HOBble WAeW, NpeanaraTb OpUrMHabHble MOAXOAbI N pPeLLeHns,
CTaBUTb NPo6GIeMbI 1 3aa4u, JONYCKatOLLIMeE albTePHATUBHbIE PELLEHNS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTMPOBATLCA B Pa3/IMUHBIX UCTOYHMKAX MHOPMaLUMn (TEKCTe y4ebHOro
nocobmsi, Hay4yHO-MONyNsApPHON nuUTepaType, OMONOrMYECKUX  CNOBapsX W
CMNpaBOYHNKAX, KOMMbIOTEPHbIX 6aszax [aHHbIX, B VIHTEpHEeTe), aHa/M3MpoBaThb



NH(OPMaLMIO Pa3INYHbIX BUAOB 1 (POPM MpeACTaBIeHUs, KPUTUYECKU OLEHNBATb
eé OCTOBEPHOCTL U HEMPOTMBOPEUNBOCTb;

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

npuobpeTatb OMbIT WUCMO/b30BAHUA  UHHOPMALNOHHO-KOMMYHUKATUBHBIX
TEXHO/IOMiA, COBEPLUEHCTBOBATb Ky/IbTYpPY aKTMBHOIO MUCMO/Mb30BaHMSA Pas/IMyHbIX
MOVCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMa/IbHYIO  (hopMy  MNpeAcTaB/eHNs
610/10rMYecKoin nHopMauun (CXeMbl, rpankun, anarpaMmmbl, TabanLbl, PUCYHKK
n fpyroe);

MCMOoMb30BaTb Hay4HbIM S3bIK B KayeCcTBe CpeAcTBa npu pabote ¢
OMONMOTMYECKON  MHOPMALMER: MPUMEHATb  XUMWUYECKUE, (PU3NYECKME W©
MaTemMaTMyeckme 3Haku U CUMBO/SbI, (hOpMYy/bl, abbpeBmaTypy, HOMeHKNaTypy,
ncrnonib3oBaTb M Npeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME  CPeACTBa
HarnsagHoCTw;

BfafeTb  HaBblkaMuM  pacno3HaBaHMs W 3aWuUTbl  MHOpMaLun,
NH(OPMALMOHHOW 6e30MacHOCT IMYHOCTH.

OB.]IaIleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA IlCﬁCTBI/IHMHZ

1) o0mennme:

OCYLLECTB/IATb KOMMYHWKaLMK BO BCEX CPepax XXM3HW, aKTUBHO Y4acTBOBaTb
B Avanore Wi AUCKYCCUM MO CyLLecTBY 06Cy»aaeMoit TeMbl (YMeHWe 3a/aBaTb
BOMNPOCHI, BbICKa3bIBaTb CYXAEHUS OTHOCUTE/IbHO BbIMOSIHEHWS MpegiaraeMol
3aja4un, yunTbIBaTb UHTEPECHI U COrNacoBaHHOCTbL MO3ULMIA APYrMX YYaCTHUKOB
Aananora unmn gucKyccun);

pacno3HaBaTb HeBepbasibHble CpeAcTBa O00LWEeHWsA, MNOHMMAaTb 3HAaueHue
COUManbHbIX 3HAKOB, MPeAnOCbIIOK BO3HWKHOBEHUS KOH(IMKTHBLIX CUTYaLuiA,
YMETb CMSiryaTb KOH(ANKTbI U BECTU MEPEroBOpbI;

BNafeTb pas/iMyHbIMU crnocobammn O6LLEHNSA U B3aUMOAENCTBUSA, NOHMMATb
HaMepeHus ApYrux NoLen, NpossiATb YBaXUTENIbHOE OTHOLLEHME K COBecegHUKY
N B KOPPEKTHOM hopme (hopMy/IMpoBaTb CBON BO3PAXKEHUS;

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMaTb M UCMOMb30BaTb MPENMyLLLECTBA KOMaHAHON M UHANBUAYaA/IbHOM
paboTbl NPV peLLeHn 6UONOrNYecKo NPo61eMbl, 060CHOBbLIBATb HEOOXOAUMOCTb
MPYMEHEHNS rPYNMnoBbIX HOPM B3aMMOLEACTBMS MPY PELLEHNIN YYeOHON 3afauu;

BbIOMpaTb TEMaTWKy W METOAbl COBMECTHbIX AEWCTBUMA C YYETOM O6LUMX
NHTEPECOB 1 BO3MOXXHOCTEN KaXKAO0ro YneHa KONeKTUBa;



NpUHMMaTb  LUEeN  COBMECTHOM  [AesTeNbHOCTW,  OpraHu30BbIBaTb U
KOOPAUHMPOBaTL AENCTBMS MO €€ LOCTVDKEHMIO: COCTaBNATb MaH [AelCTBUA,
pacnpefenstb PoaM € YY4ETOM MHEHWA Y4YaCTHWKOB, 06CYX[aTb pe3ynbTaTbl
COBMECTHO# paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/afa WM Kaxoro y4yaCTHWMKa KOMaHAbl B
06LLUMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npeanaratb HOBblE MPOEKTbl, OLUEHMBAaTb WAEM C MO3ULMM  HOBM3HBI,
OPUIMHAIBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe MoBefeHWe B  Pas/INYHbIX
CUTYaLmaX, NPOSBAATL TBOPUYECTBO U BOOOPaXKeHUE, ObITb NHULNATUBHBLIM.

OBJIaI[eHI/Ie YHUBEPCAIBHBIMHU PETrYyJIAATHBHLIMHA I[eﬁCTBHHMH:

1) camoopranu3anusi:

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

BblOMpaTb Ha OCHOBE OMOMOrMYECKMX 3HaHWA LeneBble U CMbIC/IOBbIE
YCTaHOBKM B CBOMX AEWCTBUAX U MOCTYMNKaxX N0 OTHOLLEHUIO K XXMUBOW MpUpoAe,
CBOEMY 3[J0POBbIO 1 3[0POBLI0 OKPYXKAIOLLKX;

CaMOCTOSATE/IbHO OCYLLECTB/IATL MO3HABATE/IbHYIO [esATeNbHOCTb, BbISABIATb
Npo6iemMbl, CTaBUTb U (DOPMYNIMPOBaTL COOCTBEHHbIE 3a[a4yn B 06pa3oBaTe/lbHOM
AEATENIbHOCTU M XKU3HEHHbIX CUTYaLUsX;

CaMOCTOSTE/IbHO  COCTaBMIATb  MMaH  pelleHns npobsiemMbl € YYETOM
MMEIOLLIMXCS PeCYPCOoB, COBCTBEHHbLIX BO3MOXHOCTEN M NPenoUTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPeLNOUTEHNIA;

[enaTb OCO3HaHHbLIN BbIGOP, apryMeHTMPOBaTh €ro, 6paTb OTBETCTBEHHOCTb
3a peLLeHve;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

CrMoco6CTBOBaTL (HOPMUPOBAHMIO W MPOSIBMIEHNIO LLUMPOKOW 3pyauumm B
pasHbIX 06/1aCTAX 3HaHWIA, MOCTOSAAHHO MOBbIWATL CBOM 06pa3oBaTe/lbHbI 1
KY/IbTYPHbIA YPOBEHb.

2) CAaMOKOHTPOJIb:

[iaBaTb OLEHKY HOBbIM CUTYyauusiM, BHOCUTb KOPPEKTUBbI B [AeATENbHOCTD,
OLeHMBaTb COOTBETCTBME Pe3y/bTaToB LiesM,;

BMafeTb  HaBblkamy  MO3HaBaTe/IbHOW  pediIeKCUM  KaK  OCO3HaHWS
COBEPLUAEMbIX AEWCTBUA W  MbICAIUTENbHbLIX MPOLECCOB, WX Pe3y/nbTaToB U
OCHOBAHWA, MCMO/b30BaTbh MPUEMBI peeKCMn ANS OLEHKU CUTyauumu, Bblbopa
BEPHOIO peLUeHNs;

YMEeTb OLEHMBaTb PUCKA W CBOEBPEMEHHO MPUHUMATL PELUEHUA MO KX
CHVDKEHWIO;



MNPMHMMATb MOTMBbI W aprymMeHTbl APYruX MpU aHanvMse pesynbTaToB
AESTENbHOCTW;

3) npuHsTHE celOsl ¥ APYTUX:

NPUHUMAaTbL Ce6s, MOHUMas CBOM HeJ0CTaTKN U AOCTOUHCTBA;

NPMHUMAaTb MOTMBbI W aprymMeHTbl [pyrux npu aHaiuse pesynbTaToB
AESTENbHOCTW;

NpU3HaBaTb CBOE MPaBO M MPaBO APYrMX Ha OLLNGKN;

pa3BMBaTb CMNOCOGHOCTb MOHMMATL MUP C MO3MLIMK APYroro YenoBekKa.

INPEJIMETHBIE PE3YJIBTATBI

MpegmeTHble pes3y/bTaTbl OCBOEHMS COfepXaHusi Yy4debHOro mnpegmera
«buonorna» Ha yrny6néHHOM YpOBHE OpWEHTMPOBaHbI Ha 0becrieyeHue
npounbHOro  obydyeHms  obydarowmxca  6uonormn. OHM  BK/IKOYAOT:
cneyuduyeckne 41 6UONOrMM Hay4vHble 3HaHWS, YMEHUS 1 Crocobbl AeCTBUIA MO
OCBOEHWIO, UHTEpPNpeTaumMm 1 npeobpasoBaHWO 3HaHWI, BUAbI LeATeNbHOCTU MO
MOYYEHUIO HOBbIX 3HAHWI U X MPUMEHEHUIO B Pa3/INUHbIX YUYeOHbIX, a TakkKe B
peasibHbIX YXU3HEeHHbIX cuTyauusx. NMpeameTHble pe3ynbTatbl NPeACTaB/eHbl Mo
rofam n3y4yeHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4yebHOro npeameta «buonorua» B 10
Kaacce [JOMKHbI 0TpaXKaTb:

C(POPMMPOBAHHOCTL 3HAHWA O MecTe W poinm  6uonorum B CUCTEMe
eCTECTBEHHbIX HayK, B (JOPMMPOBAHMM eCTECTBEHHO-HaYy4HOW KapTUHbI MUpa, B
MO3HAaHWM  3aKOHOB  MPMpPOAbl W peweHun  Npob/seM  pauvoHasIbHOro
MPYPOAONONL30BaHNSA, O BKNaLe POCCUNCKUX U1 3apyOeXKHbIX YUYEHbIX B pasBuTUE
éuonoruu;

BlafleHne  CUCTeMOW  OMONOrMYECKUX  3HaHWIA, KOTOpas  BK/IHOYAET:
OCHOBOMoO/Mararowye OUMOMOrMYecKne TEPMUHbI U MOHATUA (KM3Hb, KIIETKA,
opraHusM, MmeTabonmsMm, romeoctas, CaMOperynsaums, CamMoBOCMPOU3BELEHNE,
HacnefCTBeHHOCTb, M3MEHUMBOCTb, POCT U pa3BUTUE), OGMOMOTMYEcKne Teopuu
(kneTouHasa Teopusa T. LLiBaHHa, M. LLIneingeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacteeHHocT T. MopraHa), ydveHua (H. WM. BaBunoBa — 0 UeHTpax
MHOroo6pasus 1 MPOUCXOXAEHUS  KY/NbTYPHbIX — PacTeHWi),  3aKOHbI
(egvHOO6pasna MOTOMKOB MepBOr0 MOKO/MEHWS, PacLUEensieHns, YMCTOTbl ramer,
HesaBucuMMOro HacnegosaHua [.  MeHgensa, TOMOMOITNYECKUX  pALoOB B
Hac/eCTBEHHOA N3MEHYNBOCTH H. . BasusioBa), NPUHLUMMBI
(KOMMnemMeHTapHOCTW);

BNafleHne OCHOBHbIMM METOJaMM Hay4YHOro Mo3HaHusA, WCMNOMb3yeMbIX B
OMOMIOTUYECKMX UCCNEefOBaHNAX XMBbIX OOLEKTOB (OMucaHWe, W3MepeHue,
HabMoeHNe, IKCNEPUMEHT);



YMeHVe BblAeNATb CYLECTBEHHbIe NPU3HAKN: BUPYCOB, KNETOK MPOKapuoT U
3YKapnoT, OAHOKMETOYHbLIX W MHOFOK/IETOYHbIX OPraHnM3MoB, B TOM 4uc/e
GakTepuii, rprboB, PaCTEHWUIA, XXMBOTHbLIX 1 Ye/I0BEKA, CTPOEHUS OPraHOB M CUCTEM
OpraHoB PacTEHWA, >KMBOTHbIX, YesioBeKa, MPOLECCOB >KU3HEAEATENIbHOCTH,
MPOTEKAKOLWMX B OpPraHn3Max PacTEHWUI, XXMBOTHbLIX U YenloBeka, GMOoIorMyeckmx
npoueccoB: obMeHa BeLlecTB (MeTabonM3m), NpeBpaLleHns 3HEPTrMK, BPOXKEHUS,
aBTOTPO(HOr0 M reTepoOTPOCHOr0 TUMOB MUTAHUA, (DOTOCUHTE3A M XEMOCUHTE3],
MWUTO3a, Mel03a, rameToreHesa, amopuoreHesa, NOCTaMOPMOHaNLHOIO PasBUTUS,
PasMHOXEHWNS,  WUHAMBWAYaNbHOIO  pas3BUTUS  opraHuMaMa  (OHTOreHesa),
B3aMMOAENCTBMSA reHOB, reTepo3unca, MCKYCCTBEHHOMO 0T6OPA;

YMeHVe YyCTaHaB/MBaTb B3aMMOCBSA3M MeXAY OpraHouamm KneTkn n nUx
(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
0bMeHa BeLLecTB, aTarnamMu K/IeTOYHOIo LUMKIa U XKU3HEHHBIX LMKI0B OpraHn3moB,
aTarnamn 3MOPMOHA/ILHOTO Pa3BUTWUA, FEHOTMNOM U (DEHOTMNOM, (PEHOTUMOM U
(hakTopamu cpefibl 06UTaHUS;

YMEHMWE BbISIBNATb OT/IMUUTENbHbIE MPU3HAKN XMBbLIX CUCTEM, B TOM YUC/IE
PacTeHWi, XXMBOTHbIX U Ye/IOBEKa,;

YMeHWEe WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OGMOOrMYECKyHo
TEPMUHOMOTMIO U CUMBOJIMKY A1 [loKa3aTe/lbCTBa POACTBA OPraHU3MOB pasHbIX
cucTeMaTUYeCKUX rpynm;

YMeHMe peLlaTtb 61UoNornyeckme 3afadn, BoiBAATb MPUYNHHO-CNEACTBEHHbIE
CBSI3V MeXAy uccneayembiMn 6M0M0rMYECKMMU NpoLieccaMmn 1 ABNEHNAMUN, AenaTb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB.;

YMEHMe BbINOMNHATL N1abopaTopHble M NPakTUYecKne paboTbl, cobnoaatb
npasuna npu pabote ¢ y4yebHbIM 1 NnabopaTopHbIM 060PYA0BaHNEM;

YMEHMEe BblABUraTb TUMNOTE3bl, MNPOBEPATb WX 3KCMEPUMEHTA/IbHLIMY
cpeacTeamu, opmynupys Lenb WCCNefoBaHus, aHann3upoBaTb MOJ/TyYeHHbIE
pe3ynbTaThbl U AeNaTh BbIBOAbI;

YMeHVe y4acTBOBaTb B Yy4eOHO-ucCefoBaTe/Ibckoin pabote no 6Guonorum,
3KONOrMnM 1 MeauLmMHe, NPOBOAMMON Ha 6a3e LUKOJbHBLIX Hay4HbIX 06LecTB, W
Ny6ANMYHO  MpPeAcTaBNATb  MOMYYeHHble  pe3ynbTatbl  Ha  YYEHUYECKMX
KOH(DepeHLmsX;

YMeHMEe OLEeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCCef0BaHUA B
obnactm  6uonormv M MeAuUMHbI  (KNOHWPOBaHWE,  MCKYCCTBEHHOE
OMM0A0TBOPEHME, HarpaB/ieHHOE WM3MEeHeHMe TeHOMa W CO3[aHue TPaHCreHHbIX
OpraHn3mMoB);



YMEHMe OCYLLECTBNATb OCO3HAHHbLIA BbIOOP OyadyLlen npodeccroHanbHOM
[eAaTeNbHOCTN B 06n1acTy 6uoniorumn, MeauumMHbl, GUOTEXHOMNOIMW, BETEPUHapUN,
Ce/IbCKOro XO03AMCTBA, MULLEBOW MPOMBbILLIIEHHOCTU, YIrNy6iaTb MO3HaBaTe bHbIN
NHTEPeC, HanpaB/eHHbI Ha 0CO3HaHHbIA BbIOGOP COOTBETCTBYHOLLEN Npodeccnm 1
MPOAO/HKEHNE  OMOMOrMYecKoro 06pasoBaHMsA B OpraHuMsaumax CpegHero
NPodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

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

COPMMPOBAHHOCTb 3HaHWA O MecTe W ponu 6GUONorMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBaHUN COBPEMEHHON €eCTeCTBEHHO-Hay4HOM
KapTUHbI MMpa, B MO3HAHUW 3aKOHOB MPUPOAblI M PELUEHUN IKOJIOTUYECKMX
Npo6seM 4YenoBeyecTBa, a TakKkKe B peLUeHMM BOMPOCOB paLMOHa/IbHOIO
MPUPOLOMOb30BaHUSA, Y B (POPMUPOBAHMMN LLEEHHOCTHOIO OTHOLLUEHWSA K MPUPOSE,
06LLIECTBY, YeNOBEKY, O BK/afe POCCUIACKMX N 3apyOeXHbIX YUYEHbLIX-61M0M0roB B
pasBuTNe 6UOOrNK;

YMeHVe BNafeTb CUCTEMOW OMONMOTMYECKMX 3HAHWIA, KOTOpas BK/IHOYaeT
onpefeneHnss U MOHUMaHWEe CYLLHOCTM OCHOBOMOMararoLWmx 61onornyecknx
TEPMUHOB W MOHATUMA (BWMA, 3KOcUcTeMa, Guocdepa), GMonornyeckne Teopuu
(sBosntoumoHHas Teopus Y. JapBrHa, CUHTETUYECKas TeOPUs 3BOJOLMM), YYEHUS
(A. H. CeBeproBa — 0 NyTax 1 HanpasneHusax ssonounn, B.. BepHagckoro — o
buocepe), 3aKoHbI (FreHeTUYecKoro pasHoBecus K. Xapan u B. BaiitHGepra,
3apodbiweBoro cxogctea K. M. bBapa), npaBuna (MuHumyma HO. Jlnbuxa,
3KONOrMYeCKon nupamuasl 3Hepruu), runotesdbl (runotesa «mupa PHK» Y.
Mnn6eprta);

yMeHVe  BnafleTb  OCHOBHbIMW  MeTOZaMM  HAy4YHOro  Mo3HaHu4,
NCMO/b3yeMbIMU B BMOSTIOTMYECKMX UCCNEA0BAHMSAX XKUBbLIX 0ObEKTOB U 3KOCUCTEM
(onucaHwe, n3MepeHune, HabMKOAEHNE, IKCMEPUMEHT), Croco6amun BbISBEHUS Y
OLLeHKM aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

YMeHVe BbIJeNaTb CYLEeCTBEHHble MPWU3HaKN: BUAOB, OGMOreoLEeHO30B,
3KoCUCTEM W Buochepbl, CTabUNMNPYIOLLEro, ABMXKYLLErO U paspbiBatoLLero
eCTECTBEHHOI0 0T60pa, afinonaTpuyeckoro " CUMMATPUYECKOro
BNA006pAa30BaHNA, BAVSHUA ABUXKYLLMX CUJT 3BOSTOLMM HA TeHO(OHS, Monynsumm,
MpMcnoco61IeHHOCTY OPraHM3MOB K cpefe 06uTaHus, YepefoBaHns HanpaB/ieHNI
3BONOLMN, KPYrOBOPOTa BELLLECTB U MOTOKA 3HEPTMM B IKOCMCTEMAX;

YMeHVe YyCTaHaB/MBaTb B3aMMOCBSA3M MeEX[y npoueccaMmu 3BOOLUN,
ABWKYLLMMU CUMaMK aHTPOMOreHe3a, KOMMOHEHTaMW Pas/IMYHbIX 3KOCUCTEM U
MPUCMOCO6/IEHNAMN K HUM OPraH13MOB;

YMeHVEe  BbISB/IATb  OT/INUYUTE/IbHbIE  MPU3HAKM  KMBBIX  CUCTEM,
MPUCNOCO6/IEHHOCTL BMAOB K Cpefe 06uTaHWs, abuoTUYECKMX U BUOTUYECKMX



KOMMOHEHTOB  3KOCWUCTEM, B3aMMOCBSA3€M OpraHM3aMoB B  COOOLLECTBaXx,
aHTPOMOreHHbIX 3MEHEHWIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMEHME WCMOoMb30BaTb COOTBETCTBYHOLLME apPryMeHTbl, BMOMOrMYecKyto
TEPMUHONOIMIO U CUMBOJIMKY AN1A [l0Ka3aTe/lbCTBa POACTBA OPraHM3MOB pa3HbIX
cucTeMaTUYeCKUX rpynmn, B3anMOCBSA3M OPraHnM3MoB 1 cpefbl 06UTaHWs, eANHCTBA
YefIoBEYECKNX pac, HEeob6XO4MMOCTUM COXPaHeHuUst MHOroobpasusi BUAOB U
3KOCUCTEM KaK YC/IOBUS COCYLLLECTBOBAHUA NPUPOAbI U YeNI0BEYECTBa;

YMeHMWe peLlaTtb 61UoNornyeckme 3afayn, BolBNSATb NMPUYMHHO-CNEACTBEHHbIE
CBSI3W MeXAy uccnegyembiMu 61M0I0rMYeCKMMIM NpoLeccammn U SBNEHUAMM, [enaTtb
BbIBO/bI 1 NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB;

YMEHMWe BbINOMHATL N1a60PaTOPHbIE U MpPaKTUYecKne paboTbl, CO6NHOAATH
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-MCCNenoBaTe/IbCKo paboTe no 6uonorum,
3KONOrMM 1 MeauumMHe, NPOBOAMMONM Ha 6a3e LUKO/bHbLIX Hay4HbIX O6LLECTB, U
Ny6ANYHO  MpPeAcTaBNATb  MOMYYEHHble  pe3ynbTaTbl  Ha  YYEHUYECKMX
KOH(epeHUusx;

YMEHME OLEHMBATb IMNOTE3bl U TEOPUM O NMPOUCXOXKAEHWUMN XIU3HM, YenoBeka
N YenoBeYeCKMX pac, 0 MpPUYMHaX, NOCNeACcTBMAX M Cnocobax MpeaoTBpaLLeHuns
rno6anbHbIX M3MEHEHWIA B BrOCHepE;

YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyayLlen npodeccroHanbHOM
AeaTeNbHOCTN B 061acT 6UONOrN, 3KOMOTUK, NPUPOAONOL30BaHNSA, MEANLIVHBI,
OMOTEXHONOIM, MNCUXONOrMKN, BETEPUHAPWK, CENbCKOr0 XO03AMCTBa, MULLEBON
MPOMbILLUNEHHOCTI, YrNybnAaTb MNO3HaBaTe/NbHbIA WMHTEPEC, HampaBNEHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW  npodieccun U NPOAO/IKEHME
6ronornyeckoro 06pasoBaHUs B OpraHu3aumax cpegHero npog)ecCUoHaIbHOro M
BbICLLIEr0 06pa30BaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
1 bronoruns Kak Hayka 1
2 ’KV1Bble CUCTEMbI U UX U3yYeHne 2
3 Buonorusa kneTku 0.5
4 XUMUYeckKas opraHmnsauma KneTku 10
3) CTpoeHue 1N PYHKLMMN KNETKN 8
5 OO6MeH BeLLEeCTB U MpeBpaLleHne 3Heprumn B 9 1
KeTke
7 HaC}'Ie,CI,CTBEHI'-'IaFI MHopmaLus 1 9 05
peann3auus eé B KneTke
8 YKU3HEHHbI LMK KNETKK 6 1
9 CTpoeHue 1 PYyHKLMM OpraHn3MoB 17 1.5
10 Pa3mMHOXKeHWe 1 pa3BnTne opraHn3MoB 8 15
1 "eHeTMKa — HayKa O HacneACTBEHHOCTU U ) 05
N3MEHYMBOCTU OPraH13mMoB
12 3aKOHOMEPHOCTW Hac/eACTBEHHOCTH 10
13 3aKOHOMepPHOCTM M3MEHUNBOCTH 6
14 "eHeTVKa YenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BroTexHomorna n cMHTeTUYecKas bruonorus 4
17 Pe3epBHoE Bpems 1




OBLLEE KOJIMYECTBO YACOB IO NMPOIrPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 3apoxXaeHune 1 pa3BuTHE 3BOMOLUOHHBIX 4
npeAcTaBneHnin B 6uonornm
MUKpO3BOOLMA U e€ pe3yNbTaTbl 14 2
MakpoaBonouma 1 eé pesynbTarhbl 6
4 [MponcxoxaeHe 1 pa3BuUTUE XU3HN Ha 15 15
3emne
5 [MpoucxoxkaeHne YenoBeka — aHTPOMOreHes 10 1
3KOM0rvsg — Hayka 0 B3aMOOTHOLLIEHNAX
6 OpraHM3mMoB N HaAOpPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLein cpefon
OpraHu3mbl 1 cpefa 0buTaHusA 15
3konorvsa BMA0B 1 NONynsuuii 0.5
3KOoNornsa coobLLEeCTB. IKONOrNYeCKme
9 . 12 0.5
CUCTEMBI
10 Buocdepa — rnobanbHas akocucTema
11 Yenosek 1 oKpy»aroLaa cpeja
12 Pe3epBHOe Bpems
OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 102 0 7.5







HOYPOYHOE INIVIAHUPOBAHUE

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

6enkoB




OpraHuyeckue BeLLeCcTBa KNeTkn —

10
yrneBoApl
11 OpraHuyeckue BeLLeCTBa KNeTKn —
nnMnnapl
HyknenHoBsble KucnoTel. AHK n PHK.
12 NabopaTopHas paboTa «MccnefoBaHme 05
HYK/1EMHOBbIX KAC/NOT, BbIENEHHbIX U3
K/1IETOK Pa3/INyHbIX OpraHu3MOoB»
CtpoeHue n yHKuun AT®. pyrue
13
HyKneosmaTpudgocgatsl (HTD)
14 CekseHunpoBaHue AHK. MeTobl
reHOMMWKM, TPAHCKPUNTOMUKM, MPOTEOMUKM
15 MeToAbl CTPYKTYPHOW 61onorum
16 Tunbl KNeTok. MNpoKapnoTnyeckas KneTka
CTpOeHUNe 3yKapnoTUYECKO KETKMN.
17 MpakTnyeckas paboTa «/13yyeHune CBOINCTB 0.5
K/IETOYHOW MeMOpaHbI»
18 [MoBEpPXHOCTHbIA annapaT KeTKu
OfiHOMeMbpaHHble OpraHoOMAbl KNETKK.
19 MpakTnyeckas pabota «M3yyeHne 0.5
[BWKEHUS LUTONNAa3Mbl B PaCTUTENbHbIX
KNIeTKax»
[MoNyaBTOHOMHbIE OPraHoVAb! KNETKU:
20 MUTOXOHAPWK, Nnactuabl. JlabopaTopHas 05
pabota «l/ccnefoBaHue niasMonnsa u
[ennia3Monn3a B PaCTUTENIbHbIX K/IETKaxX»
21 HemembpaHHble opraHounbl KNeTKu
22 CTpoeHve 1 yHKLMN aapa




23

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

0.5

24

25

26

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

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

Benkun-aktmBaTopbl 1 6eNKN-UHTMOUTOPBI

0.5

27
28

ABTOTPOMHbIV TN 06MEHa BELLIECTB
doTOCKHTES

29

30

31

XemocuHTes. JTabopaTtopHas paboTa
«CpaBHeHMe NpoLeccoB POTOCMHTE3A 1
XeMOCUHTEe3a»

AHaspo6HbIe OpraHn3Mbl. Bubl 6poXeHus.

NabopatopHas paboTta «CpaBHeHWe
MPOLLECCOB BPOXKEHNA U AbIXaHUA»

A3p06HbIe OpraHM3Mbl. JTansbl
3HEPreTUYeckoro obMeHa

0.5

32

AHeprus MembpaHHOro rpagneHTa
NPOTOHOB. CnHTE3 AT®: paboTa




NMPOTOHHOW AT®-CUHTA3bI

33 Peakunn maTpuyHOro CUHTE3a
34 TpaHcKpUnuusa — MaTpuyHblin cuHTes PHK 1
35 TpaHcnauus n eé aTansl
36 KoanpoBaHve aMUHOKNCNOT. Posib 1
pnbocom B GMoCHHTE3E 6enka
37 OpraHu3saLmsa reHoma y npokapuot u 1
ayKapumoT
38 MonekynspHble MexaHu3Mbl 3KCNpeccuiu 1
reHoB Yy 3yKapuot
Brpycbl — BHEK/IETOUHbIE POPMbI XKXM3HU U
39 obnuraTHble napasnTbl. MNpakTnyeckas 1 0.5
paboTta «Co3faHne MoAenn Bupyca»
40 BupycHble 3a6oneBat|vm UesioBeKa, 1
YXMBOTHBbIX, PacTeHNIA
41 HaHoTexHonorum B 6uonorum n MeauumHe
42 YKU3HEHHbIA LK KNETKK
43 MatpuuHblin cuHTe3 AHK 1
Xpomocomsl. JTabopaTopHas paboTa
44 «/13yyeHne XpoMOCOM Ha roTOBbIX 1 0.5
MUKponpenaparax»
45 [eneHne KNeTkn — MnTo3 1
Tunbl KNETOK. KapnokmHes 1 LIMTOKMHES.
46 NabopaTopHas paboTta «HabntogeHne 1 05
MUTO3a B K/IETKaX KOHYMKA KOpeLLIKa fiyKa
(Ha roToBbIX MUKpOMpenapaTax)»
47 Perynaumsa >XM3HeHHOro LnKia KneTok 1




48

OpraHu3M Kak efiMHoe Lenoe

TKaHuW pacTeHuiA. JlabopaTopHas paboTa

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

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

51 paboTa «/13y4yeHne opraHoB LIBETKOBOIO 0.5
pacTeHus»

52 Onopa Tena opraHM3moB

53 [B/>KeHne opraHn3sMoB

o4 MuTaHne opraHM3moB

55 [MTaHne NO3BOHOYHbIX XXUBOTHbIX.
MvLeBapuTenbHaa cUCTeMa YesoBeka

56 [bixaHve opraHn3moB

57 [bixaHve No3BOHOUHbIX XXMBOTHbIX U
yesnoBeKa

58 TpaHCnopT BELECTB Y OpraHn3MoB

59 KpoBeHOCHasa cuctema Nno3BOHOYHbIX
YXVBOTHbIX U YesioBeka

60 BblaeneHue y opraHu3smMoB

61 3awuta y opraHvm3moB

62 MIMMyHHasa cuctema venoBeka

63 Pa3fgpaXXumocTb 1 perynauus y
opraHn3mMoB

64 "yMopasibHas perynauus v 3HL0KPUHHasA

CUCTEMA XXMNBOTHbIX N YE/IOBEKA




65

®opMbl Pa3MHOXEHWSI OpraHM3moB

66
67

MonoBoe pasMHOXEHME
Melio3

68

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

0.5

69

70

NHAnBMaYyanbHoe pasBUTHE OPraHN3MOB —
OHTOreHe3

3aKnajKa opraHoB ¥ TKaHei 13
3apOfbILLIEBLIX NIMCTKOB

71

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

0.5

72

73

74

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

OCHOBHbIE MOHATUS Y CUMBOJIbl FTEHETUKMN.
abopaTopHas paboTa «[po3otmna Kak
0OBEKT reHeTUYeCKNX 1CCef0BaHNn»

0.5

0.5

75

3aKOHOMEPHOCTW Hacnef0BaHMA
npun3HakoB. MoHOrnépuaHoe
cKpewmBaHue. MpakTuyeckas paboTa
"N3yyeHmne pe3ynbTaToB MOHOIrMOPUAHOMO
CKpeLnBaHusa y aposodunbl’

0.5




LiuTonormnyeckme 0CHoBbI MOHOTMGPUAHOTO

76 1
CKpeLynBaHms
77 AHanunsupytoLlee ckpewmsaHme. HenonHoe 1
LOMWHNPOBaHMe
AnrnbpuaHoe CKpeLLmBaHue.
78 MpakTnyeckas pabota «/3yyeHne 1 05
pe3ynbTaToB AUrM6PUAHOI0 CKpeLMBaHus
Y Ap030hUSibI»
79 LLMTON0ornyeckne oCHOBbI ANTMOPUAHOIO 1
CKpeLynBaHus
80 CuenneHHoe HacnefoBaHKe NPU3HaKoB 1
81 XpPOMOCOMHasA Teopus HacneACTBEHHOCTH 1
82 "eHeTVKa nona 1
83 ["feHOTUN Kak LieNIoCTHasA cuctema 1
84 reHeTMH?CKMﬁ KOHTPO/1b pasBuTuA 1
pacTeHuI, XXMBOTHbIX U YeNOBEKa
85 I3MeHYMBOCTb NPU3HAKOB. Bubl 1
N3MEHYNBOCTU
86 MoandunkaynoHHas N3MeHUYNBOCTb 1
BapvaunoHHbIi pag v BapralmMoHHas
KpwvBasl. JlabopatopHas paboTta
87 «MccnefjoBaHne 3aKOHOMEPHOCTEN 1 0.5
MOZAM(UKALMOHHOW N3MEHYMBOCTW.
[MocTpoeHne BapmnaLMOHHOIO psata u
BapuaLMOHHON KPpUBOM»
38 "eHOTUNMYeCKas M3MEHYUMBOCTD. 1
KombuHaTmBHas M3MeHUYMBOCTb
89 MyTaLMOHHaA N3MEHUNBOCTb. 1 0.5




MpakTyeckas pabota «MyTauum y
Apo3odusibl (Ha roToBbIX
MUKpomnpenaparax)»

90

91

92

3aKOHOMEPHOCTM MYTaLMOHHOTO NPOLIECCa.
SnNUreHeTMKa 1 aNMreHoOMMKa

eHeTuKa yenoseka. MpakTuyeckas pabota
«CoCTaBneHne 1 aHann3 PooCIOBHOMN»

MeTO/bl MeANLIMHCKOW FeHETUKM

0.5

93

94

95

96

3HaueHne MeaULIMHCKOI FeHEeTUKN B
NPeAoTBPALLEHN U NIEYEHNN TEHETUYECKNX
3a00/1eBaHNI YenoBeKa

OCHOBHbIe NMOHATUA CENEKLMN.
JNabopatopHas paboTa «/3yyeHune copToB
KY/NbTYPHbIX pacTEHWUIA 1 NOPOA AOMALLHUX
YXMBOTHbIX»

MeToAb! CeneKUMOHHOM paboTsbl.
JNabopatopHas paboTa «3yyeHne METOAOB
CeNeKLUn pacTeHnin»

[OCTVKEHNA CceneKkummn pacTeHni u

YXMBOTHbIX. [NpakTnuyeckas pabota
«[pnBNBKA pacTEHUI»

0.5

0.5

97

CoxpaHeHue, U3yYeHre 1 UCMo/b3oBaHne
FeHETUYECKMX PECYPCOB

98

BroTexHonornsa Kak Hayka u oTpacib
npomn3BofcTBa. MNMpakTnyeckas paboTta
«13y4yeHne 06bEKTOB BMOTEXHONOMMN»

0.5

99

OCHOBHbIe HanpaBeHNs CUHTETUYECKOI
6uonorumn




100 XPOMOCOMHas 1 reHHass NHXXeHepus

101 MeanumHCKme 6UOTEXHOOM UK

Pe3epBHbIi YpoK. [oBTOpeHNe,

102 o
0606LLeHMe, CUCTEMATUSALMA 3HAHWI

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

102

13.5




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
[1]
Jr:[;n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[:;:ennﬂ :)Ig[?a[;(():a:feﬂbﬂme
padoThI padoTshI pecypen
1 JBoNoLUMOHHaA Teopus Y. [apsuHa 1
5 [BVxXyLLne cunibl 3B0NKOLMM BULOB Mo Y. 1
JapsuHy
3 Bopbba 3a CyLLecTBOBaHWE, ECTECTBEHHbI 1
1 UCKYCCTBEHHbI 0T6OP
4 PopMM1pOBaHME CUHTETUYECKOW TEOpU 1
3BonOUMNN
5 3Tanbl 3BOOLMOHHOIO0 npoLecca: 1
MWUKPO3BO/TOLMA N MaKpO3BOOLMA
6 Monynauna — snemeHTapHas efMHMLA 1
3BonoLNn
3aKOH reHeTM4yecKoro pasHoeecus .
. Xapan, B. BaitHbepra. JTabopaTopHas 1 0.5
paboTta «BblIsBNeHNE U3MEHUMBOCTHU Y '
ocobei ogHoro Bnga»
8 AnemeHTapHble (haKTopbl 3BONHOLMM 1
9 AddpexT ocHoBaTENs. DhheKT 1
OYTbIIOYHOIO rop/ibILKa
10 Mwurpauun. N3onsuum nonynsyuin: 1
reorpagmyeckas, 6uonormyeckas
1 EcTecTBeHHbIN 0TOOP — HanpasAHOLLNIA 1

(haKTop 3BOOLMM




12

Monosoii 0T60P

13

Mprcnoco61eHHOCTb OPraHM3MOB Kak
pe3ynbTaT MUKPO3BOOLMN.
NabopatopHas paboTa «3yyeHve
apoMopo30B 1 namoaganTalmin y
PacTeEHWUIA N XXUBOTHBIX»

0.5

14

Mprmepbl NPUCNOCOGNEHNIA Y OPraHN3MOB:

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

0.5

15

16

Bua, ero Kputepum n CTpyKTypa.
NabopaTopHas paboTta «CpaBHeHVEe BUL0B
Mo MOP(ONOrMYECKOMY KPUTEPUIO»

CTpykTypa Buga

0.5

17

BungoobpasoBaHue Kak pe3ynbtaTt
MMUKPO3BONOLMN

18

19

CBS13b MUKPO3BO/HOLIMI U 3MUAEMUONOT NN

Makpossontouus. MNaneoHTonornyeckne
MeTOoAbl N3y4eHNA 3BOMHOLNN

20

Buoreorpatunyeckme MeTobl N3yUeHNs
3BONOLMN

21

SMOPUONOrnYecKme N CPaBHUTENbHO-
MOP(ONOrMYecKIe METObI N3YUYEHNS
3BONOLMN

22

MonekynapHo-reHeTn4eckume,
OMOXMMUYECKME N MaTEMATUYECKME




METO/bl N3yHEHNA 3BONOLINN

23 O6Lme 3aKOHOMEPHOCTHM 3BONOLMN
24 AfanTnsBHas pagnauuns. HepaBHOMEPHOCTb
TeMMoB 3BOOLNN
o5 Hayu4Hble runotesbl MPOMCXOXAeHNA
XW3HWN Ha 3emne
26 [JoHayuyHble NpefCTaBNeHNS O 3apPOXKAEHNN
XN3HU
97 OCHOBHble 3Tarbl HeOpraHN4YecKom
3BonoLnn
28 "MnoTesbl 3apOXKAEHNA XN3HN
VicTopua 3emnm n MeTobl eé U3yyeHus.
29 NaboparopHas paboTta «3yyeHune un 05
OrnucaHme NCKOMaeMbIX OCTaTKOB PEeBHUX
OpraHnM3MoB»
30 HayasibHble 3Tanbl opraHn4eckom
3BonOUMNN
31 JBO/OLNA 3yKapnoT
OcCHOBHbIe 3Tanbl 3BONHOLUN
39 pacTuTenbHOro Mmupa. lNpakrtuyeckas 05
paboTa «/13yyeHne ocobeHHOCTEN
CTPOEHUA PacTeHWI pasHbIX OTAEN0B»
33 OCHOBHbIE 3Tanbl 3BONHOLMUN XXUBOTHOMO
mupa
JBO/IIOLMSA XKMBOTHbIX. [NMpaKThyeckas
34 paboTa «M3yyeHne 0Co6eHHOCTEN 0.5
CTPOEHMS NO3BOHOUHbIX XXMBOTHbIX»
35 Pa3BuTue XXN3HW Ha 3em/e No 3pam n




nepuojam

MaccoBble BbIMUPaHUA — 3KOJTIOTUYeCKme

36 KpW3K1CbI NPOLL/IOro

37 COBpEeMEHHbIA 3KOMOMMYECKINIA KpU3KC, ero
0C06eHHOCTH

38 CoBpemeHHasa cucTemMa OpraHuM4yeckoro
NpoLL/oro

39 OCHOBHbIe cucTeEMATMYeCKme rpynnbl
opraHn3mMosB

40 AHTPONO/IOrNA — HayKa 0 Ye/loBeke

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

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

43 [JBVXyLLNe cubl aHTpOMoreHesa

44 CooTHOLeHMe BMOIOrNYECKNX 1
coumaibHbIX akTOpOB B aHTPONOreHese

45 OCHOBHbIe CTaAun aHTponoreHesa

46 ManeoreHeTnKa 1 NaneoreHoOMMKa

47 JBO/OLMA COBPEMEHHOIO YesioBeKa
Yenoseyeckue pacsbl. [NpakTrnyeckas

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

49 MexamcumnanHapHble METObI

aHTpornoaornm




50 3apo>kaeHne 1 pa3BUTUE 3KO/OTUK 1
MeTogabl akonoruu. JlaboparopHas pabota
o1 «/13yyeHne MeToL0B 3KONOrNYECKMX 1 0.5
nccnefoBaHnn»
59 3HayeHne 3KONOrMYeCKNX 3HaHWIA Ans 1
yesioBeKa
53 JKoNornyeckme akTopsbl 1
Abnotunyeckme gaktopsl. CBeT Kak
54 3KONOrnyeckunin haktop. JlabopatopHas 1 05
paboTa «BblIsiBNeHNe NPUCNOCOBIeHNI
OpPraHn3MoB K BINSHUIO CBETa»
AbroTnyeckme thaktopbl. Temnepatypa
KaK 3KON0rMYecKuin haktop.
55 NabopaTopHas paboTa «BblsBneHne 1 0.5
Nprcnocob1eHnii OpraHnN3MoB K B/IMSIHUIO
TemMneparypbi»
AbroTryeckme hakTopbl. BnaXKHOCTb Kak
56 3KO/MIOrMYecKunii hakTop. JlabopaTtopHas 1 05
paboTa «AHaTOMUYeCKne 0COBEHHOCTH
pacTeHWI U3 pasHbIX MECT 0OUTaHMS»
57 Cpefibl 06MTaHNsA OpraH1M3MoB 1
58 Buonorunyeckune putmbl 1
59 >K13HeHHble popMbl OpraH13MoB 1
60 BroTnyeckme hakTopsbl 1
3HayeHMe BMOTMYECKMX B3aUMOAENCTBUIA
61 4191 CYLLLeCTBOBaHUSA OPraHM3MOB B Cpefie 1
o0butaHuna
62 JKONOrNMYecKme XxapakTepucTnkm 1




nonynsumm

OcCHOBHbIe Nokasatenv nonynaummn:

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

64 POXKAaeMOCTb, NPUPOCT, TEMM POCTa,
CMepPTHOCTb, MUTpaLuu

65 JKO/I0rnyeckas CTpyKTypa nonynayum

66 JnHamuKa nonynauunu n eé perynaums

67 KpuBble pocTa YicneHHOCTM nonynauum
KpuBble BbDKMBaHNA
JKonornyeckasa Huwa sua.

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

69 Bua kak cuctema nonynaumi

20 3aKOHOMEPHOCTU MOBeSEHUS 1 MUTpaLuiA
YXMBOTHBbIX

71 Co06LLeCcTBO OpraHM3MoB — GMOLEHO3

72 JKocucTema Kak OTKpbITas cuctema

73 KpyroBopoT BeLLeCTB 1 NMOTOK 3Hepruu B
aKocucreme

74 OCHOBHbIe NoKa3aTeNn 3KOCUCTEMbI

75 3KONornyeckme nupamupl

76 13meHeHns coobLLecTB — CyKLeccum

77 MpupoLHbIe 3KOCUCTEMbI. DKOCUCTEMb
03€ep U peK. IKOCMCTEMbI MOPEN 1 OKeaHOB

78 IMprpoaHbIe IKOCUCTEMBI. SKOCUCTEMb




TYHAP, NecoB, CTeNen, NyCTbIHb

79 AHTPOMNOreHHbIE 3KOCUCTEMBbI

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

81 OCHOBHbIX B3aMMOLENCTBUIA OpraH13MoB B
aKocucTemax
MexaHu13Mbl BO3AENCTBUSA 3arpA3HEHNIA

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

83 Bruocgepa — obuiennaHeTapHas 060/104Ka
3emnu

84 YueHue B. V. BepHagckoro o buocgepe

85 3aKOHOMEPHOCTH CYLLIeCTBOBaHMA
6rocgepbl

86 KpyroBopoTb! BELLECTB U
BMoreoXMMmMYecKme LMKIbI

87 30Ha/IbHOCTL Buocdepbl. OCHOBHbIE
BMoMbI CyLLK

88 YCTONYMBOCTbL Grochepsl

89 JKO/IOrNYecKmne Kpnsmcbl N NX NpUUnHBbI

90 BospelicTBre yenoBeka Ha brochepy

o1 AHTponoreHHvoe Bos,quCTvae Ha
PacTUTENbHBIN U XXUBOTHBIA MUP

92 OxpaHa npupoabl

93 OCHOBHble NPUHLMMNbI YCTONYMBOIO




pa3BUTNA YenoBeyeCcTBa 1 Npupoabl

Pal1MoHabHOe NMPUPO/0NOb30BaHUE 1

94 COXpaHeHne 6MONOrNYecKoro 1
pas3Hoobpasuns 3emnn

95 0O606L1eHNe No Teme «MMKPO3BONOLMS 1 1
eé pesy/bTaTbl»

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

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

08 O606LLeHMe No TeMe «IMponcxoxaeHme 1
YefloBeKa — aHTPOMOreHe3»

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

100 1
0bUTaHNA»

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

102 O606weHre no Teme «buocgepa — 1
rnobasbHas aKocucTema»

OBLLEE KOJTMYECTBO YACOB MO 102 75

NMPOIrPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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