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MHOACHHUTEJIbHASA 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 (hefiepasibHOM paboyein MporpaMMbl BOCMUTAHMS.

YuebHblin npeamMeT «buonorusa» yrny6néHHoro ypoBHs usydeHma (10-11
Kfaccbl) SBNSAETCH OAHWM M3 KOMMOHEHTOB NpPeAMETHON 06/1acT «ECTeCTBEHHO-
HayyHble npeameTbl». CornacHo nonoxeHnam @rocC COO npodubHble
y4yebHble NpeAMeTbl, U3yvyaemMble Ha Yrny6n8HHOM YPOBHe, ABMAKOTCA CNOCO60M
anddepeHumaymm  0byvyeHMss Ha YpPOBHe CpedHero obuiero obpasoBaHMs U
Npu3BaHbl 06ecneynTb NPEeeMCTBEHHOCTb MeXAYy OCHOBHbIM O0OLMM, CpefHUM
06LWMM, cpeaHUM MPOMecCOoHa/IbHbIM M BbICLUMM 06pa3oBaHueM. B To e Bpems
KaKObIA M3 3TUX Y4YebHbIX MpeaMeToB A0/DKeH ObiTb OpPUEHTMPOBaH 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,
MeULMHON, 3KONOT e, NCUXONOT e, CNOPTOM U/ BOEHHbLIM [EM10M.

Mporpamma no ydebHomy npeamety “bBuonorva™ gaét npeacraefieHUe O
Luenn n 3agadax M3ydeHus ydebHoro npeameta «buonorms» Ha yrny6néHHOM
YPOBHe, onpefenset 0bsa3ate/ibHOe (MHBapMaHTHOE) NpeAMETHOE CoaepyKaHue, ero
CTPYKTYpMpOBaHMe MO pasgenaMm W Temam, pacrpefesieHne Mo  Knaccawm,
PEKOMEHYeT MOC/ef0BaTe/IbHOCTb M3Y4YeHMsi Yy4eOHOro martepuasa C Y4YETOoMm
MeXNpPeaMETHbIX W BHYTPUMNPEAMETHbIX CBA3ei, NIOTMKM y4yebHOro npolecca,
BO3pacTHbIX 0CO6eHHOCTel obydvarowmxcd. B nporpamme no 6uonormu
peann3oBaH NPUHUMN MPEEMCTBEHHOCTM C M3yyYeHWeM OMONOrMM Ha YpPOBHe
OCHOBHOro  06Llero o6pas3oBaHusA, Onarogaps 4Yemy MPOCMaTpPUBAETCA
Hanpas/fIeHHOCTb Ha  Mocnefytowiee  pasBUTME  BMOMNOTMYECKMX  3HAHWIA,
OPUEHTMPOBAHHbLIX Ha (OpMMPOBaHME eCTECTBEHHO-HAay4YHOro MUPOBO33PEHNS,
3KO/IOTMYECKOro MbILLNEHNS, NPeACTaBneHnd O 3[0p0BOM 06pase >KU3HKU, Ha
BOCNUTaHME O6EpPEXXHOro OTHOLLEHWA K OKpYXKatolein npupogHoin cpepe. B
nporpamMme Mo 6GMOIOTMN TaKXKe MOoKasaHbl BO3MOXHOCTM Y4YeOHOro npegmeTa
«bronorns» B peanusauum  TpedoBaHmin PrOC COO K nnaHMpyembiM
NMYHOCTHbIM, MeTanpeaMeTHbIM W MpPeAMETHbIM pe3y/nbTataMm 06yyeHUs U B
(hopMMpPOBaHMM  OCHOBHbLIX BWAOB  Y4eOHO-MO3HaBaTe/lbHOW  AeATENIbHOCTY
00yyaloLmMxca Mo OCBOEHWUIO COAepXKaHWs OMOMorMyeckoro 06pasoBaHMsA Ha
YPOBHE CpeAHero o6LLero 06pasoBaHus.

YuebHbIin npeameT «bronorus» Ha ypoBHe cpedHero obuiero o6pasoBaHus
3aBepluiaeT 6uonornyeckoe o06pasoBaHMe B LIKONe WM OPWEHTMPOBAH Ha



paclMpeHne 1 yrnyonieHne 3HaHUM 06yyaroWwmnXca O XXMBOW NPUPOAE, OCHOBAX
MONEKYNAPHOM WU KNETOYHOM 6uonorun, amoepuonorum n 6uonorun passuTus,
reHeTVKW, CeNleKunmn, 6MOTEXHOIONTNK, IBOSTFOLMOHHOTO YHEHNSA 1 3KOJTOTUN.

N3yyeHne yyebHoro npeameTa «buonormsi» Ha yrny6reHHOM YpPOBHe
OPWEHTUPOBAHO Ha MOArOTOBKY OOYy4aloWMXCa K MNOocneayroLlemy MonyyYeHuto
buonornyeckoro  obpasoBaHMs B BY3aX U OpraHusaumsax — CpefiHero
npoeccnoHanbHOro obpasosaHns. OCHOBY €ro CofepXKaHusi COCTaB/IsSieT cUcTeMa
OMONOTUYECKMUX  3HAHWWA,  MOMYYEHHbIX NPU  U3YyYeHMU  O6yuvatoLLMMUCA
COOTBETCTBYIOLLMX CMCTEMATUYECKMUX pa3fenioB 6MoorMmM Ha ypoBHe OCHOBHOIO
obulero obpasoBaHusa, B 10-11 Knaccax 3TW 3HaHWA MONyYarOT pasBuTMe. Tak,
pacluvpeHbl 1 yraybneHbl GUMOMOrMYecKne 3HaHWUA O PaCTEHUAX, >XMUBOTHbIX,
rpnbax, 6akTepusix, OpraHuM3Me YesioBeka, OOLMX 3aKOHOMEPHOCTAX >KU3HMU,
AOMONMHUTENBHO BK/IHOUYEHbI BUMOMIOrMYeCcKne CBeleHNsA NPUKIaAHOro 1 NOMCKOBOIO
XapakTepa, KOTOpble MOXHO MCMO/b30BaTb Kak OPWEHTUPbLI AN1A MOCneayowero
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-YPOBHEBBIA W 3BOMOLMOHHBLIA  NOAXOAbl K W3Y4YeHU 6Guonorum.
CornacHo um, n3y4aroTcs CBOMNCTBA N 3aKOHOMEPHOCTM, XapaKTepHble A8 XKMUBbIX
CUCTEM Pa3HOro YPOBHSA OpraHun3sauumn, 3BONHOLUN OPraHNYeckoro Mvupa Ha 3emse,
COXpaHeHMs OMONOrMYecKoro pasHoobpasnsa nnaHetol. Tak, B 10 Knacce
N3y4yatoTCa OCHOBbI MONEKYNSPHOMN W KNETOYHOW 6uonorun, amoépuonornm u
GMoNorMn pPasBUTUSA, FEHETUKN WU CeNnekuumn, GUOTEXHONOTMU N CUHTETUYECKOMN
oronornn, akTyam3npyroTCca 3HaHWS 00y4YatoLMXCA NO 60TaHMKe, 30071071,
aHaTomMun, usmonornn denoseka. B 11 knacce m3yyaroTca 3BOJIOLNOHHOE
yUYeHMe, OCHOBbI 3KO/IOTMK 1 YYeHUe 0 Brocdepe.

YuebHblin  npegMeT  «buonorms»  npu3BaH  06ecnevynMTb  OCBOEHME
06yyvatoLLMMmMCs BUONOrNYECKMNX TEOPUIA N 3aKOHOB, MAEW, MPUHLAMNOB U Npasuil,
NeXalmx B OCHOBe COBPEMEHHOI eCTeCTBEHHO-HaYy4YHO KapTUHbI M1Pa, 3HaHWI 0
CTPOEHMMN, MHOroobpasMm U OCOBEHHOCTSAX KIETKW, OpraHv3ma, Monynauuu,
OMOLIEHO03a, 3KOCUCTEMbI, O BbIAAIOLLMXCA HAYYHbIX OAOCTVKEHWUAX, COBPEMEHHbIX
nccnefoBaHNAX B 61oN0rMn, NPUKNaAHbIX acnekTax 61monormyeckux 3HaHuin. 4ns
pasBUTUS M MOAAEPXaHUA MHTepeca 0O0y4aroMXCa K OMonormm Hapsgy co
3HaUNTE/IbHbIM 00BLEMOM TEOPETUYECKOro MaTepuana B COAepXKaHUn Mnporpammb
no 6monornm nNpeaycMoTpeHo 3HaKOMCTBO C UCTOPUE CTaHOB/IEHWUA U Pa3BUTUS
TOW WM WHOM 06/11acT 6MOoNOrMK, BKNALOM OTEYECTBEHHbIX W 3apyOexXHbIX
YUYEHbIX B PELLEHNE BaXXHENLLNX BUONOrMYECKUX M 3KOMTOMMYECKUX MPOo6eM.



Llenb n3yyeHns yyebHoro npeameta «bnonorns» Ha yrny6n1éHHOM YpoBHe —
OBNafieHne  obyyvaloWwMMmnca  3HaHUAMKU O CTPYKTYPHO-(DYHKLUMOHa/IbHOM
OpraHu3auum >KUBbIX CUCTEM pPa3HOro0 paHra W MpuobpeTeHNe YMeHUi
MCNONb30BaTh 3TU 3HaHWA B (POPMUPOBAHUMN MHTepeca K onpeaenéHHON 06/1acTu
MPOoeccUOHaNbHON [AeATeNIbHOCTM, CBSA3aHHOW C OWONorvMein, wnm K BblGopy
y4ebHOro 3aBefieHns 4/ NPOA0/HKeHUs BMONOrnyecKoro 06pasoBaHus.

JOoCTKeHne Uennm  K3ydeHus y4debHOro npeamera «buonormsa»  Ha
yrny6néHHOM ypoBHe 06ecrneynBaeTCa peLleHrem CneayroLLmx 3aaay:

OCBOEHMWe 06y4YatoLMMNCA CUCTEMbI BUOTOTNYECKNX 3HAHWIA: 06 OCHOBHbIX
OMONOrMYECKMUX TEOPUAX, KOHLEMUUAX, rmnoTesax, 3akoHaxX, 3aKOHOMEPHOCTAX U
npasuiax, COCTaBNAIOLLMX COBPEMEHHYIO eCTECTBEHHO-HAYYHY0 KapTUHY MUpa; 0
CTPOEHWUM, MHOroobpasvm M OCOBEHHOCTAX OMonornyeckmnx cuctem (KeTka,
opraHu3m, nonynsauus, sua, 6uoreoueHos, brocgepa); 0 BblAALWMNXCA OTKPbITUAX
1 COBPEMEHHbIX UCCNef0BaHUAX B BUonoruu;

O3HaKOM/IeHMe 00y4yaloWwmnxcss C MeTodaMu MO3HAHWA >XMBOI MPUPOAbI:
nccnefoBate/lbCKUMM  MeTofaMM  BMONOrMYeckMX HayK  (MOMEKYNISPHON 1
KNeTOYHOW 6uonornn, 3mbpuonorMm u OUONOTMM  PasBUTUS, TEHETUKN W
cenekumn, OMOTEXHONOMMM W CUHTETUYECKOM OMOMornK, NaseoHTONornN,
3KONorMm);  MeTofamm  CamMOCTOSITENIbHOrO  NPOBefeHNs  BGMONOrMYeCKUX
nccnegoBaHWA B nabopatopum M B npupofe (HabnogeHwe, U3MEpeHUe,
3KCNEePUMEHT, MOAE/IMPOBaHNe);

OBNafieHVe  06yvaloWMMNUCS  YMEHWUAMMW:  CaMOCTOSTE/IbBHO  HaxXOAMTb,
aHaM3MpoBaTb M MCMOMb30BaTb OGMOMOMMYECKYHO MH(hOpPMaLMIO; NOMb30BaTLCA
OMONOTMYECKON TEPMUHONOIMEN U CUMBOSIMKON; YCTaHaBNMBaTb CBSA3b MeXAay
pasBuTMEM BMOMIOTUN U COUMAIbHO-3KOHOMUYECKUMIW U 3KOJIOTMYECKUMM
npobnemMamMn 4YenoBeYeCTBa; OLEHMBATbL MOC/EACTBUA CBOEN AeATESIbHOCTU MO
OTHOLLUEHNIO K OKpy>XKatoLlel NpupoAHOM cpefe, COOGCTBEHHOMY 340POBLIO WU
300POBbI0  OKpYXaloLWux ntofeil; 0060CHOBbIBAT M cO6MO4ATH  Mepbl
NPOMNAKTUKN MHPEKLUMNOHHBLIX 3ab60M1eBaHWIA, NpaBuia noBeaeHUs B Npupoae v
obecreyeHns 6e30MacHOCTN COOCTBEHHOW >XM3HEAEATeNIbHOCTM B Ype3BblyaliHbIX
CUTyauusx MpUPOAHOrO W TEXHONeHHOro  XapakTepa, XapaKTepu3oBaTb
COBpPEMEeHHbIe Hay4Hble OTKPbLITUA B 061acTV Gronoruu;

pasBuTME Y 00YYaIOLLMXCA UHTENNEKTYaIbHbIX Y TBOPYECKMX CMOCOBHOCTEN
B Mpouecce 3HAKOMCTBA C BblJAKOLWMMMUCS OTKPbITUAMU W COBPEMEHHLIMU
nccnefoBaHnsMM B 6GMONMOTUK, peLlaeMbiMK €0 npobnemMamMu, MeTOLO0N0rMen
OMONOrnyYecKoro 1CCnefoBaHus, npoBefeHNns 3KCNepPUMEHTa/IbHbIX
nccnefoBaHnm, peLleHns 6Monornyeckmx 3agad, MoAennmpoBaHus G1oNorMyYecKnx
06BEKTOB U MPOLECCOB;



BOCMUTaHKE Yy 06yyatoLLMXCA LLeHHOCTHOrO OTHOLLUEHMS K YXMBOW NPUPOje B
LIe/IOM U K OTAe/IbHbIM €€ 06beKTam W1 ABMEHMSAM; (DOPMUPOBAaHME 3KOMOMMYECKOMN,
reHeTMYeCKOM rpamMoOTHOCTK, 0O0Wei KynbTypbl MOBEAEeHVUS B NPUPOAE;
NHTerpauum ecTeCTBEHHO-HayYHbIX 3HaHWIA;

npuobpeTeHre  0Oy4YalOWMMNCA  KOMMETEHTHOCTM B pauuOHa/IbHOM
MpUpPoLONob30BaHUN (COBMOAEHNe MNpaBua MOBEAEHUA B MPUPOLE, OXpaHbl
BUOB, 3KOCUCTEM, OGMOCHEPbI), COXPaHEHUN COOGCTBEHHOIO 3[40P0BbA W 3[10POBbA
OKpyXawowmx  nogen  (cobniogeHns  Mep  NPoUNaKTUKL - 3ab0seBaHNN,
obecrieyeHne 6e30MaCHOCTU >KMU3HEAEATENbHOCTM B Upe3BblyaliHbIX CUTYaLMsX
MPUPOLHOTO W  TEXHOTNEHHOro XapakTepa) Ha OCHOBE  MCMO/Ib30BaHUA
OMONOrNYECKMX 3HAHWNIA Y YMEHWIA B MOBCEAHEBHOMN XN3HN;

co3faHMe  YCNOBWMA AN OCO3HAHHOroO  Bblbopa  O6yuvatoLMMUCA
NHANBUAYa/IbHOM 06pasoBate/ibHOW TpaekTopun, CNoco6CTBYHOLLENA
nocnegyroLleMy npodeccMoHaibHOMY CaMOOMNpPeaeieHNto, B COOTBETCTBUM C
NHAVBUAYA/TbHBIMW UHTEPEecaMM 1 MOTPEBHOCTAMM pervoHa.

Obulee 4nCIO YacoB, OTBEAEHHbIX Ha M3y4YeHne 61osiorMn Ha yrnyeneHHoOM
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/IETCA C YYETOM CreumdmKn ero cofepXkaHus M HanpaeleHHOCTU Ha
MPOAO/MHKEHNE  OMOMOrMYecKoro o6pasoBaHMs B OpraHmM3aumax  CcpegHero
NpodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

CopepxxaHve nporpammbl, Bbl4efieHHOe kypcusom, He BXOAUT B MPOBEPKY
rocyiapcTBeHHolu ntorosoi attectauum (FNA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHasa 6nonorua — KoMriaekcHaa Hayka. Kpatkasa uctopus passutus
ovonorun.  buonornyeckue  Haykm M M3yvyaeMble UMW MPO6GSEMBI.
dyHOaMeHTabHbIE, MPUKNaAHbIe W MOUCKOBblE Hay4yHble WCCNef0BaHUS B
Guonorun.

3HaueHne 6monormm B (HOPMUPOBAHUN COBPEMEHHOW €CTeCTBEHHO-HaY4YHOM
KapTuUHbl Mupa. lMpodeccum, cBs3aHHble C Guonorveir. 3HadeHwe 6uonornni B
NPaKTUYeCKOW [esATeNbHOCTU  YesioBeka: MeauuMHe, CeNbCKOM  XO3ANCTBE,
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, 4. K. benses.

Tabnuubl 1 cxembl: «CBA3b GMoOTUN C ApYruMy Haykamu», «Cucrema
BMONOrNYECKMX HayK».

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

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

YPOBHM  OpraHu3aumm >KMBbIX CUCTEM: MOJEKYNAPHbIA,  KIETOYHBIN,
TKaHeBbIN, OpraHnU3MeHHbI, nonynAauMoHHO-BMA0BOW, 9KOCUCTEMHbIIA
(buoreoueHoTUYECKNI), OGUOCHepHbIA. Tpouecchbl, MPOUCXOAALME B XKUBbLIX
cuctemax. OCHOBHblE MPU3HAKM XXMBOFO. KM3Hb Kak (hopMa CyLLEeCTBOBaHMS
matepun. Hayku, nsydaroLme neble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHusaLnn.

N3yyeHne XuBbIX cucteM. MeTtofdbl 6M0M0rMyeckoin Hayku. HabnwogeHue,
N3MepeHne, IKCNepUMEHT, cucTeMaTmnsaums, MetaaHanus. MNMoHATME 0 3aBUCUMON U
He3aBUCUMOW NepeMeHHON. [MnaHuMpoBaHMe 3KcnepumeHTa. [locTaHOBKa U
nposepka runotes. Hynesas rmunotesa. MoHATUE BbIGOPKM U €€ [OCTOBEPHOCT.
Pa3bpoc B 0OMOMOrMYecknx AaHHbIX. OueHKa [OCTOBEPHOCTU MOMYYEHHbIX
pe3ynbtatoB. [IpUYMHbI  UCKaXKEHUS pPe3ynibTaToB  aKcrepumeHTa. [MoHATUE
CTaTUCTUYECKOrO TecTa.

JleMoHCTpanun



Tabnuubl 1 cxembl: «OCHOBHble MPU3HAKM XU3HWU», «buronornyeckme
cucteMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU OpraHu3aumm >KUBOM
npupofbl», «CTPOEHME >XMBOTHOM KETKU», «TKaHW >KMBOTHbIX», «CUCTeMbI
OpraHoB Yesl0BEYECKOro opraHumsma», «buoreoueHos», «buochepa», «MeTtoabl
N3YYeHUs XNBOIN NPUPOLbI».

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

IIpakTuyeckass paGora «VICNONb30BaHME pPas3/IMUHbIX METOAO0B  Mpw
N3YYEHUWN XKMBbIX CUCTEM>.

Tema 3. buosiorusi KiieTku

KneTtka - CTPYKTYpPHO-(hYHKUMOHaNbHas eguHMUA XXMBOro. Kctopus
OTKPbITUA KNeTKN. PaboTbl P. N'yka, A. JleBeHryka. KnetouHas Teopus (T. LLIBaHH,
M. LneingeH, P. BupxoB). OCHOBHble MOMOXEHUA COBPEMEHHON KNETOYHOWA
Teopuu.

MeToabl  MOMEKYNAPHOM WM K/ETOYHOW  BMONorunM:  MUKPOCKOMWUS,
Xpomarorpams, 3nekTpoopes, MeTo[ MeuyeHbIX aTtoMoB, AMpdepeHUManbHoe
LeHTPUMYrMpoBaHue, KynbTUBMPOBaHUE KNETOK. M3yuenue @uxkcuposanmvix
Kkiemox. DNEKTPOHHAaA MUKPOCKoNuA. Kougokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabnmupbl 1 cxeMbl: «CBETOBOW MUKPOCKOM», «3NEKTPOHHBIA MUKPOCKOM>»,
«/cTopurs pa3BUTUS METOA0B MUKPOCKOMAN.

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

IIpakTuueckas pa6ora «M3yyeHMe MeTOAOB KIETOUYHON 6MoNoruun
(xpomaTorpadus, anekTpoopes, AnddepeHUManbHOE  LEHTPUQYrMpoBaHue,
MLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKNA coCcTaB KNETKW. Makpo-, MUKPO- U YbTPaMUKPO3NEMEHTI.
Boga n eé ponb Kak pacTBOpuTens, peareHTa, yyacTue B CTPYKTYpPUPOBaHUN
KNeTKW, Tensoperynaumun. MuHepanibHble BeLlecTBa KIeTKW, UX 61onornyeckas
pO/ib. PO/b KAaTMOHOB 1 aHWOHOB B K/IETKE.

OpraHuyeckne BellecTBa KNeTKW. bBuonoruyeckve nonvmMepsl. benku.
AMWHOKUCNOTHBIN cocTaB 6enkoB. CTPYKTYpbl 6e/IKOBOW MOMEKy/bl. NepBryHas
CTPyKTypa 6efika, nenTuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  [eHaTypaums. CsoilcTBa 6enkoB. Knaccudmkaums  6Genkos.
Buonornyeckune QpyHKUMN 6eKOB. [Ipuonet.



Yrnesobl. MoHocaxapuabl, gucaxapubl, onurocaxapubl 1 noamcaxapubl.
Obwnini  nnaH CTPOEHMA U (PU3NKO-XMMUYECKMe  CBOWCTBA  YreBOfOB.
Buonornyeckune QyHKLMM yrneBoL0B.

Nunnapl. FvapodunnbHo-rnapodobHble cBOMCTBA. Knaccupumkaums nunuaos.
Tpurnnuepnabl, oconunuasl, BOCKW, CcTepouibl. buonornyeckne MyHKLMM
nnnunaos. Obwme cBOMCTBa GUONOTMYECKNX MEMOPAH — TEKYYECTb, CMOCOOHOCTL K
caMo3aMblKaHu0, NOMYNPOHULAEMOCTb.

HyknenHosble kucnotbl. AHK 1 PHK. CTpoeHWe HYKNeMHOBLIX KWCNOT.
Hykneotugpl. MNpuHuMn komniemeHTapHocTu. MpaBuno Yapragha. CTpykTypa
OHK — aBoiiHas cnunpanb. MecToHaxoXaeHue 1 buonornyeckne gyHkumm AHK.
Buabl PHK. ®yHkumn 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: 6uoxmMmyeckne n 61nonanyeckne mccregoBaHus
CoCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl OGUOMONEKYN. Mooderuposanue
CMPYKmMypol U QYHKYULL OUOMONIEKYI U UX KoMNIeKkcos. Komnvromephbiil Ousaun u
OpeaHMUQCKLHJ curmes 6u0MOJZ€Ky]l u ux Henpupodnbzx aHAlo2coe.

JleMoHCTpauumn

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

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

Tabnuubl N cxembl: «llepuoanyeckas Tabnmua XMMUYECKUX 3/1EMEHTOB,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B COCTaBe OpraHM3moB», «CTpoeHune
MofieKy bl 6enka», «CTPYKTypbl 6e/1KOBO MONEKYNbl», «CTPOEHWE MOMEKY/
yrnesogoB», «CTpOeHWe MOMEeKyn AMnugoB», «HyYKNeMHoBble KUCNOTbI»,
«CTpoeHne Monekynbl AT®»,

O6opyaoBaHue: XMMmmn4yeckas nocyga n 06opyaosaHue.

JlaGopaTopnas pa6ora «O6Hapy>keHVe 6e/KOB C MOMOLLbK KaYeCTBEHHbIX
peakuuii».

JlabopaTopnass  pabora  «l/iccnefoBaHMe  HYK/NEMHOBbLIX  KWUCHOT,
BbII€/IEHHbIX M3 KNETOK Pas3/InyHbIX OpraHnU3mMoB».

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tunbl  KNEeTOK: 3yKapuotuyeckas W npokapuoTmuyeckasa. CTPyKTYypHO-
(hYHKUMOHa/IbHbIE 06Pa30BaHNA K/IETKM.



CTpoeHMe NpoKapnoTUYEeCKOM KNeTKU. KneTouHas CTeHKa 6akTepuia 1 apxen.
OCO6GEHHOCTM CTPOEHUSI TEeTEPOTPOPHOMN W aBTOTPOPHOM MPOKAPMOTUYHECKMX
KNeToK. MecTo 1 posb NpoKapmnoT B BUoLeHO3ax.

CTpoeHne 7 (hYHKUMOHMPOBaHWe 3yKapnoTUYECKOM K/ETKMN,
MnasmaTnyeckass MembpaHa (nnasmanemma). CTpyKTypa nna3maTuyecKoin
MeM6bpaHbl. TPaHCNOPT BELLECTB Yepe3 MniasMaTU4ecKyto MemopaHy: MacCUBHbLIN
(anddpysnsa, obneryéHHas AnOOy3nd), akTUBHbIA (NEPBUYHBLIA UM BTOPUYHBINA
aKTUBHbIN  TpaHcropT). [lonynpoHuuaeMocTb Memb6paHbl. Pab6oTa HaTpuia-
Ka/IneBOro Hacoca. dHAOLMTO3: MUHOLMTO3, (ParoumTos. Ik3oumTo3. KnetouHas
cTeHka. CTPyKTypa 1 PYHKLUMM KNETOYHON CTEHKM pacTeHuid, rpnbos.

LinTtonnasma. LimTo3onb. Liutockenet. [BuxeHne uutoniasmbl. OpraHovapl
KneTkn. OfHoOMeMOpaHHble oOpraHoubl KNeTKW: 3HAoMnasmaTuyeckas CeTb
(AMNC), annapat MonbmAKK, NN30COMbI, UX CTPOEHME U yHKUUKU. B3anMocBA3b
O4HOMeMOpPaHHbIX OpraHoMAoB KfeTkn. CTpoeHWe rpaHynspHOro pPeTukynyma.
Mexanusm nanpaenenus 6enxos ¢ II1C. CUHTE3 pacTBOPUMbIX 6enkoB. CUHTe3
KNETOYHbIX  MeMbpaH. [nagkuii  (arpaHynsipHblid) — 3HAOMIa3MaTUYECKMNIA
peTukynym. CekpeTopHas (yHKUmMs annapata [ronbfXun. Moouguxayus 6enxos 6
annapame [ onvoocu. Copmuposka benxkos 6 annapame [ onv0xcu. TpaHCMNoOPT
BELLLECTB B KNETKe. Bakyonm pacTUTeNbHbIX KNeTOK. KneTouHbl cok. Typrop.

[MoNyaBTOHOMHblEe — OpraHoMfbl  KMeTKW:  MUTOXOHAPWW,  NNacTufbl.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CTpoeHne U (OYHKUMU MUTOXOHAPWUA M nnactug. [epBuYHbIe,
BTOPUYHbIE W C/IOXKHble  MNacTuabl  (POTOCUHTE3UPYIOWMX  3YKapuoT.
XnoponnacTbl, XpPOMONACTbI, IENKONMACTbI BbICLLUMX PACTEHWIA.

Hemem6paHHble opraHonibl KneTku CTpoeHue U yHKUMM HeEMEMOPaHHbIX
opraHongoBs KNEeTKMW. Pnéocombl. IIpomedsicymounvie Gunamenmeo.
MuKpomnameHTbl.  Axmunosvie  mukpoguiamenmol. MbIEYHbIE  K/IETKM,
Axmunosvie Komnonenmol HemvluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
ueHTp. CTpoeHMe ” [ABWXKEHME >KIYTUKOB W pecHUYeK. MUKpPOTPy6OoUKM
uuTonnasmbl. LleHTpuonb. benxu, accoyuuposarHvie ¢ MukpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Appo. O6onouka a4pa, XpoMaTuH, Kapuonaasva, SApbILLKK, UX CTPOeHWE U
yHKUMN. FaepHblil  6enKoBbId  MaTpUKC. [poCTPaHCTBEHHOE PacnonoXeHne
XPOMOCOM B WHTepdasHOM afpe. Dyxpomamun u 2emepoxpomamur. Benku
XpPOMaTUHA — TUCTOHbI. /Jlunamuka s0epHOlt 00010YKU 6 Mmumose. AHoepHvili
mpaxcnopm.

KneTouHble BKNOYeHMsA. CpaBHUTE/IbHAA XapaKTepUCTUKA KNEeTOK 3yKapuoT
(pacTuTeNIbHOW, XXMBOTHOM, FPUGHOIA).

JdeMoHCcTpauu



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

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

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

JlaGopaTopnass padora «V/I3yyeHWe CTPOEHUS KAETOK  pPas/InyHbIX
OpraHn3mMoB».

IIpakTuuyeckas padora «/3yyeHne CBONCTB KNETOUHON MEMOPaHbI».

JlaGopaTopHasi padora «lIccnefoBaHve nnasMonuMsa M gennasmosnusa B
PaCTUTENIbHbIX K/IETKaX».

IIpakTuyeckass  padora  «VI3yyeHne  [BMXKEHWA  UMUTOMNMasMbl B
PacCTUTENbHBIX KNeTKax».

Tema 6. O0OMeH BellecTB M NpeBpalleHUe JHEPIUH B KJIETKe

ACCUMUAIAUNA N AUCCUMUNALNA — Be CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLECTB: aBTOTPO(HbLIA W reTepoOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. OHepreTuyeckoe obecrnevyeHne KeTKU: npespalleHe ATD B
06MeHHbIX npoueccax. PepMeHTaTUBHBIA XapaKTep peakuuid  KNeTOYHOro
mMeTabosmama. PepMeHTbl, MX CTPOEHWEe, CBOWCTBA W MeXaHu3M [eiCTBUS.
KotepMmeHTbl. OTANYMA (hepMeHTOB OT HEOPraHNMYeCKMX KaTasim3aTtopoB. Benku-
aKTMBaTopbl N GENKU-UHITMOMTOPbLI. 3aBUCMMOCTb 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
hoTocmHTe3a. CBeToBas U TeMHoBasA hasbl. @omoovixanue, Cs., C4. u CAM-munol
gpomocunmesa. TPOAYKTUBHOCTL (POTOCUHTE3A. BnunsHMe pasnnyHbiX (hakTopoB
Ha CKOPOCTb ()OTOCUHTEe3a. 3HaueHne (DOTOCMHTE3a.

XemMOCHHTES. Pa3Hoob6pasne OpraHM3mMoB-XeMOCUHTETUKOB:
HATPUUUMpyoLWmne 6GakTepuu, >Kenesobaktepun, cepobakTepuun, BOAOPOLHbIE
bakTepun. 3HayeHVEe XeMOCUHTe3a.

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

A3po6HbIE OpraHu3mbl. ATansl 3HepreTN4ecKoro obmeHa.
MoAroToBUTENbHBIN 3Tan. IMKOAN3 — 6ECKUCIOPOAHOE PaCLLENIEHNE FNHOKO3bI.

Bronornyeckoe OKMUCNeHVe, UK KNEeTOYHOE AbiXaHue. POsib MUTOXOHAPWUIA B
npoueccax 6MoIOrMYecKoro oKMcneHus. Limknuyeckme peakuyn. OKUCINTEIbHOE
(hochopunupoBaHne. ODuepeus membpannozo 2cpaduenma npomonos. Cunmes



ATD: paboma npomonnoi ATD-cunmaszwvr. TIpenMyLLeCTBA a3pPOOHOr0 MyTw
0OMeHa BeLLeCTB nepef aHaspobHbIM. OPYEKTUBHOCTb 3HEPTreTUYECKOro 06MeHa.

JleMoHCTpanun

MopTpeTbl: k. Mpuctaun, K. A. Tumupsazes, C. H. BuHorpaackuii, B. A.
SHrenvrapar, M. Mutyenn, I'. A. 3aBap3vH.

Tabnumupl U cxemMbl: «POTOCUHTES», «DHEPreTUYECKUA 0OMEH», «BUOCUHTES
benka», «CTpoeHne hepmeHTa», «XeMOCUHTE3Y.

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHMe ANS NPUroTOB/IEHUSA
MOCTOSAHHbIX M BPEMEHHbIX MUKPOMpPenaparTos.

JlaGopaTtopuass  paGora  «/I3ydeHWe  KaTa/IMTUYECKOW  aKTUBHOCTU
(hepMeHTOB (Ha NpuMepe amunasbl UK Katanasbl)».

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

JlaGopaTopnass padora «CpaBHeHVME MpoLEeccOB  (POTOCMHTE3a W
XeMOCUHTe3ax.

JlaGopaTopnas padora «CpaBHeHVe NPOLLECCOB OPOXEHUS U AbIXaHUSA»,

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

PeakumMv MaTpuyHOro cuHTesa. MNpuHLMN KOMMNIEMEHTAPHOCT B peakumuax
MaTpUYHOro CUHTE3a. Peasm3aumna HacneACTBEeHHOW UH(opMaLmn. eHeTUYeCKNI
KOA, ero cBoWcCTBa. TpaHcKpunuusi — maTpuuHbid cuHTes PHK. TpuHumnb
TPaHCKPUMNUMKX: KOMM/IEMEHTAPHOCTb, aHTUMNapanieslbHoCTb, aCUMMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

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

Cospemennvie npeocmasienuss o cmpoeruu 2enog. OpraHu3auna reHoma y
MPOKapUOT N 3yKapmoT. Perynauusa akTMBHOCTW TEHOB Y MPOKapuoT. [nnoTesa
oriepoHa (. YXKakob, XX. MaH0). Moxexyiapuvie mexanuzmvl IKCNPECccUUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynisyuu pabomol 2enos. Perynayms 06MeHHbIX
MPOLLECCOB B KneTKe. KNeTouHbIi rOMeocTas.

Bupycbl — HEKNETOUHbIE POPMbI XXM3HWN 1 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, XUBOTHbIX, pacTeHuid. CMAL, COVID-
19, coymasibHble U MegULMHCKME Npobiembl.

buoungopmamura: unmeepayus u ananuz oonvuux maccugos («bigdatay)
CMPYKMYPHbIX Ouo02UuYeckux oantnvlx. Hanomexuonocuu 6 ouonocuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabnuubl N cxembl: «brnocnHTe3 b6enka», «I eHeTUYeCKUn Kog», «Bupycbi»,
«baKTepuogarmn».

IIpakTueckasi padora «Co3gaHne Moaenn Bupyca.

Tema 8. JKusHeHHBIA HUKJ KJIETKH

KneTouHbln UuKn, ero nepuogbl W peryndumsa. WHTeptasa M MUTOS3.
OC0o6eHHOCTM NpOoLEeccoB, MPOTEKalWMX B MHTepgase. oArotoBka KAeTkM K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUIA  W”
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKIIA) NEPUO/bl MHTepdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaums. MpuHumunbl penamkayumn OHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHbLIA  CUHTE3,  aHTUMNapaine/bHOCTb.
MexaHunsm pennmkaumum OHK. Xpomocombl. CTpoeHMe XpomocoM. Tenomepsbl U

TenoMepasa. XPOMOCOMHbIA Habop KeTKM — Kapuotun. AWnnougHbii 1
ranfouaHbIn  Habopbl XPOMOCOM. [OMOMOrMYHbIE  XPOMOCOMbI.  [10M0BbIe
XPOMOCOMb!.

[eneHne Kknetkn — muto3. CTagMm MUTO3a U MPOMCXOAALIME B HUX
npoueccbl. Tunbl MUTO3a. KaprMoKMHE3 N UUTOKUHE3. Buonornyeckoe 3HavyeHue
MITO3a.

Perynauma MUTOTMYECKOrO UMKNa KneTku. Fporpammupyemast KneTodHas
rméesnb — anonTos.

KnetoyHoe A4p0o, XPOMOCOMbI, (DYHKUMOHaNbHas reHOMWUKA. Mexanuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
K1emKay — ouourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpauumn

Tabnuubl N Cxembl: «XKU3HEHHbIA UMK KNETKM», «Mutos», «CTpoeHume
XpoMocom», «Pennnkauma AHK».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKponpenapatbl: «MUT03 B KNeTKax
KOpeLLKa yKa.

JlaGopaTopnasi  padora  «/3ydeHMe  XpOMOCOM Ha  rOTOBbIX
MUKponpenapaTax».

JlaGopaTopnas padora «Hab/Mo4eHNe MUTO3a B K/IETKaX KOHYMKA KOpeLLKa
nyka (Ha rotoBbIX MUKpOMNpenaparax)».

Tema 9. Crpoenue u GyHKUMHM OPraHM3MOB

Bruonorunyeckoe pasHoobpasme OpraH13Mos. O[IHOK/IETOYUHbIE,
KO/IOHWaJIbHbIE, MHOTOK/IETOYHbIE OPraHn3Mbl.

OCOGEHHOCTM  CTPOEHWA U XKU3HELEeATeNIbHOCTU  OAHOK/IETOUHbIX
opraHusmMoB. baktepuu, apxeu, OAHOKNETOYHble TpPUObI, OLHOK/IETOYHbIE
BOZOPOC/N, Apyrue npoTucTbl. KonoHanbHble OpraHn3mbl.



B3aumocBsA3b 4YacTeil MHOTrOKIeTOYHOr0 OpraHusMa. TKaHW, OpraHbl U
cucTembl opraHoB. OpraHnsm Kak egnHoe Lenoe. 'omeocTas.

TKaHM pacTeHuin. Twunbl pacTUTENbHbIX TKaHel: o06pa3oBaTesibHas,
MOKPOBHasA, NPOBOAALLAA, OCHOBHasA, MexaHuuyeckad. OCOBEHHOCTU CTPOeHWs,
(OYHKLUMIA 1 pacrnonoXeHUst TKaHel B opraHax pacTeHUM.

TKaHWN >XXMBOTHbIX WM 4enoBeka. TUMbl XXUBOTHbIX TKaHei: anuTenvasnbHas,
COeAMHUTENbHAsA, MblleyHas, HepBHas. OCOGEHHOCTM CTPOEHUs, (PYHKLMIA 1
pacnosioKeHNs TKaHen B opraHax XXMBOTHbIX U Ye/loBeka.

OpraHbl. BeretatvBHble M reHepaTMBHbIE OpraHbl pacTeHUn. OpraHbl W
CUCTEMbI OPraHoB XMBOTHbIX 1 YenoBeka. PYyHKLUN OpraHoB 1 CUCTEM OpPraHoB.

Onopa Tena opraHu3moB. Kapkac pacTeHuil. CkeneTbl OAHOK/IETOYHBIX W
MHOTOK/NETOYHbIX XXMBOTHbIX. HapyXXHbIA 1 BHYTPEHHWA CKeneT. CTpoeHue U
TUMbI COEANHEHNS KOCTEN.

[BwKeHne  opraHuamoB.  [BMXKeHMe  OAHOKNETOYHbIX  OpraHM3MOB:
ameébonaHoe, XXryTMKoBOe, pPecHMYHOoe. [BV)KeHMe MHOTFOK/IETOUHbIX PacTeHWM:
TPONMU3Mbl N HacTUW. [BUMXKEHMEe MHOTOKMETOUHbIX >XMBOTHLIX M Ye/loBeka:
MblLLeYHasa cuctema. Pedriekc. CKeneTHble MbILULbI U MX paboTa.

MuTaHne opraHusmoB. [lornoweHne BOAbl, YINEKAC/IOro rasa W
MWUHepPasibHbIX BELLEeCTB pacTeHUAMW. [MinTaHWe >XMBOTHBLIX. BHYTpUNonocTHoe u
BHYTPUK/IETOUHOE MuLeBapeHne. MuTaHne Mno3BOHOYHLIX XWUBOTHLIX. OTAenNbI
NULLEBAPUTENBHOINO TpakTa. [luweBapuTesibHble >Kenesbl. [ulieBapuTesibHas
cUcTeMa YesioBeKa.

[bixaHne opraHn3mMoB. [bixaHne pacTeHuit. ObixaHue XUBOTHbIX. Anhdy3us
rasoB yepes NOBEPXHOCTb KNeTku. KoXKHoe AbixaHue. [bixaTtenbHas noBepxXHOCTb.
YKabepHoe 1 néroyHoe AbixaHue. [bixaHne NO3BOHOUHbIX XXMBOTHBIX 1 YeNOBeKa.
OBOMIOLMOHHOE  YCNOXXKHEHWE CTPOEHUS NIBTKMUX MO3BOHOYHbLIX XXUBOTHBbIX.
[bixatencHaa cuctemMa 4enoBeka. MexaHu3M BEHTUMALMU NETKUX Y NTUL, U
MIeKonuTaroWmx. Perynaunsa apixaHus. [bixaTeNbHble 06bEMDI.

TpaHCcnopT BELUECTB Y OpraHvM3MoB. TpPaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCNOPT BeLWeCcTB Yy XXMBOTHbIX. KpOBEHOCHas CuUCTeMa W eé OpraHbl.
KpoBeHoCHad cucTema MO3BOHOYHLIX >KMBOTHLIX W 4enoseka. CepaLe,
KPOBEHOCHbIE COCyfbl U KpoBb. Kpyrn KpoBoobpaileHus. 3BOMOLUMOHHbIE
YCNOXHEHUA CTPOEHUS KPOBEHOCHOM CUCTEMbI MO3BOHOYHBIX XXMBOTHbIX. PaboTa
cepaua u eé perynaums.

BblgeneHne y opraHu3amoB. BblgeneHne y pacTeHuid. BblgeneHve y
XXMBOTHbIX. CokpaTuTenbHble BakKyonu. OpraHbl BbigeneHns. ®unbTpaums,
CeKpeLmsi 1 0bpaTHOe BcacbiBaHVE KakK MexaHu3Mbl paboTbl OPraHoOB BbleNeHWS.
CB#A3b NOMOCTA Tena C KPOBEHOCHOW U BbIAENUTENBbHOWN cucTeMamn. BoigeneHne y



MO3BOHOYHbIX XWMBOTHbLIX W 4yenoseka. Moukn. CTpoeHne U (PYHKLMOHMPOBaHMe
HethpoHa. Obpas3oBaHNe MOYM Yy YenoBeKa.

3awuta y opraHusmoB. 3awWuTa Yy OAHOKIETOYHbLIX OpraHvu3moB. Cnopbl
GaKkTepUih U UUCTbl MNPOCTEAMLIMX. 3almTa Yy MHOFOK/IETOUHbIX pPacTeHWiA.
KyTunkyna. CpeficTBa NacCMBHOM M XMMUYECKON 3alnTbl. PUTOHLUNADI.

3alwnTta 'y MHOTOK/IETOUYHbIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHbIE.
3awmta opraHuama ot 60ne3Heil. VIMMyHHas cucTteMa 4enoBeka. KneTouHbid u
rYMOpPa/ibHblA UMMYHUTET. BPOXXAEHHBLIA M NPUOBPETEHHBIN  CNEeLnpPUUECcKuia
NMMYHUTET. Teopns KNoHa/lbHO-CeNneKTuBHOro ummyHuteta (M. dpamnx, ®. M.
BepHeT, C. ToHerasa). BocnanutenbHble 0TBETbI OPraHN3MOoB. Po/ib BPOXAEHHOTO
NMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3a00/1€BaHMIA.

Pa3gpaXmmocTb W perynauus y  OopraHusmMoB. Pa3gpakmmocTb Yy
OHOK/NETOYHBLIX OpraHnsMoB. TakCuCbl. Pa3fpaXumMocTb W perynauusa y
pacTeHuiA. POCTOBbIE BELLECTBA N UX 3HAYEHNE.

HepBHad cuctema M peniekTopHas perynaums y >XUBOTHbIX. HepBHas
cuctema v eé oTaenbl. IBONOLUMOHHOE YCNOXHEHME CTPOEHUS HEPBHON CUCTEMBI
Yy XUBOTHbIX. OTAeNbl rOM0OBHOr0O MO3ra MO3BOHOYHbIX >XWMBOTHbIX. Petnekc u
pediekTopHasa ayra. be3ycnoBHble U YCNOBHbIE PeX/IEKCHI.

['ymopanbHas perynauma U 3HOOKPUHHAA CUCTEMA XKMBOTHLIX U YenoBeKa.
XKenesbl 3HAOKPUHHOM CUCTEMbI WM WUX TOPMOHbI. [leCTBME TOPMOHOB.
B3aumoCBsA3b HepBHOW W 3HAOKPUHHOW cucTeM. [mMnoTanamo-runogusapHas
cucTema.

JemoHcTpanuu

MopTpeT: L. I1. I'aBnos.

Tabnuupl 1 cxembl: «OAHOKNETOYHbIE BOAOPOCAWN», «MHOrOKIETOUHbIE
Bogopocnu», «baktepum», «lMpocTeiiwne», «OpraHbl LBETKOBbLIX PaCTEHWUIA»,
«CUCTeMbl  OPraHOB  MO3BOHOYHbLIX XWBOTHbIX», «BHYTpeHHee CTpoeHue
HaceKOMbIX», «TKaHW pacTeHuii», «KOopHeBble CUCTEMbI», «CTpoeHUe CcTebns»,
«CTpOeHne NNCTOBOI MNACTUHKM», «TKaHW >XMBOTHbIX», «CKefeT u4erioBeka,
«luweBaputenbHaa cuctema», «KpoBeHOCHasds cuctema», «[bixaTe/lbHas
cucTema», «HepBHasn cucTema», «Koxa», «MblLleYyHas cucTema»,
«BblaenuTensHas cucTteMa», «SHOOKPUHHAA cuctema», «CTPOEHME MbILLbI»,
«MMyHUTET»,  «KMLEYHOMNONOCTHbIE»,  «Cxema  MUTaHWS  PacTEHUI»,
«KpOBEHOCHbIE  CMUCTEMbI  MO3BOHOYHBLIX >KMBOTHbLIX», «CTpOeHWe ruapbi»,
«CTpoeHne nnaHapuu», «BHYTpeHHee CTpPOeHWe [0XKAEBOro 4yepss», «HepBHas
cuctema  pblb»,  «HepBHad  cucTemMa  NArywkM»,  «HepBHas  cucTema
npecMmblkawolWmxea», «HepBHaa  cuctemMa  NTUL», «HepBHaa  cucTema
M/IEKOMUTAIOLLNX», «HepBHaa cuctema YenoBeka», «Pediekcs.



O6opyfoBaHMe: CBETOBOW MWKPOCKOM, MUKponpenapaTbl OAHOK/IETOYHbIX
OpraHn3MoB, MWKpornpenapaTbl TKaHel, pPakoBUHbI MOJIIHOCKOB, KOJIIEKLNN
HaCeKOMbIX, WTITIOKOXMX, XXMBble 3K3eMMNIAPbl KOMHATHbLIX pacTeHui, repbapumn
pacTeHUA  pasHbIX OTAEN0B, BNaXHble Mpenaparbl XWBOTHbIX, CKENEeThl
MO3BOHOYHbIX, KOMINEKUUA 6ECNO3BOHOUHBLIX XMWMBOTHbLIX, CKENeT 4esioBeka,
obopyaoBaHMe Ans 4eMOHCTPaLMN MOYBEHHOTO M BO3AYLLIHOIO MUTAHNA PacTEHUIA,
pacLuenneHns Kpaxmana u 6enKoB Nnog AecTemem hepMeHTOB, 060py0BaHNe A/1s
[AEMOHCTPaLUM ONbITOB MO0 NU3MEPEHUIO XXMU3HEHHON EMKOCTU NErKUX, 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. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

dopmbl pasMHOXeHUA opraHn3MoB: 6Gecnosioe (BKIKOYast BereTaTUBHOE) W
nonosoe. Bwugbl 6ecnosioro  pasMHOXEHWS:  MOYKOBaHWe,  CrOpPYyNALMS,
(hparMeHTauUms, KNOHNPOBaHKE.

MonoBoe pasmHOXeHWe. [MonoBble KNETKU, UAM rametbl. Meios. Ctaguu
melio3a. [oBefileHne XpoOMOCOM B Melio3e. KpocCcuMHroBep. bBUonornyeckunin cMbicn
Melio3a W nonoBoro npouecca. Meio3 M ero Mecto B XXM3HEHHOM LMKNe
OpraHu3moB.

Mpea3apoabilleBoe passuTne. [aMeToreHes y XXMBOTHbLIX. [10/10Bble Xenesbl.
Ob6pa3oBaHuMe 1 pa3BuUTKE NOMNOBbIX KNeToK. CnepmartoreHes 1 ooreHes. CTpoeHue
MOJI0BbIX K/IETOK.

OnnofoTBOpeHMe ©  3MOPUOHA/IbHOE Pas3BUTUE KMBOTHbIX. Crnocoobsl
ONMIOLOTBOPEHNSA: HapPY>KHOe, BHYTpeHHee. MapTeHoreHes.

VHanBnayansHoe pasBuTiie opraHM3MoB (OHTOreHes). AMOPUONOrna — Hayka
0 pasBUTUM OPraHN3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTOSUU.
Konyenyus mopgocenoe u mooenu mopghocenesa. Cragum 3mMbpuoreHesa
XWMBOTHbIX (Ha npumepe  narywkun).  [OpobneHuve. Tunbl  Apo6seHMs.
Jlemepmunuposannoe u HeodepmMuHuposarnnoe oOpoonenue. bnacmyna, munwi
oracmyn. OCOBEHHOCTU [OpPO6MEHNS MNeKOMUTAIOLWMX. 3apoAblLLeBble INCTKM
(racTpynsuus). 3aknagka opraHoB M TKaHel 13 3apofblLLeBbIX IMCTKOB. B3avMHoe
BIMSIHME YacTeill pa3BMBatOLLErocs 3apojpla (3MO6pMOHanbHas WHAYKUMS).
3aKknagka nnaHa CTPOEHWS XXKMBOTHOMO Kak  pesynbTaT  MEPapXUYecKmUx
B3aMMOAENCTBMIA TeHOB. BnmsHMe Ha 3MOpUOHaNbHOE pasBUTUE Pa3INYHbIX
(haKTOPOB OKPY>KatoLLEN cpefbl.

POCT ¥ pa3BuTUE >XMBOTHbIX. [1OCTaMOpUOHabHBIA Mepuod. [psmoe wu
Henpamoe pas3BuTMe. Pa3BuTMe C MeTamopdpo3oM Yy 6eCrno3BOHOYHBLIX WU
MO3BOHOYHBIX XMBOTHbIX. BMOMOrMyeckoe 3HayeHne npAMOro M HenpsmMoro



pasBuUTUA, UX PacnpocTpaHeHne B Npupoae. Tunbl pocTa XXMBOTHLIX. PakTopbI
Perynsaumm pocTa XX1MBOTHbIX U YyenoBeka. CTagnm NocTaMOPMOHaIbHOTO Pa3BUTUS
Y )XMBOTHbIX 1 YenoBeKa. [epnofbl OHTOreHesa yesnoBeka. CTapeHne 1 CMepThb Kak
bronornyeckme NPoLeccsbl.

PasMHOXeHMe W pa3BUTUE pacTeHuid. MameTouT ¥ cnopodut. Melio3 B
YKU3HEHHOM UMKNe pacTeHuW. O6pa3oBaHMe CMoOp B Mpouecce Melo3a.
[ameToreHes Yy pacTeHuid. OnNMOAOTBOPeEHVE W pa3BUTUE  PaCTUTENbHbIX
OpraHu3moB. [1BOiHOe ONJIo40TBOPEHME Y LIBETKOBbLIX pacTeHuin. Obpa3oBaHue U
pasBUTUE CEMEHM.

MexXaHu3Mbl perynaumm OHToreHesa y pacTeHui 1 XXMBOTHbIX.

JleMoHCTpanun

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

Tabnuubl 1N cxembl: «BeretaTvBHOe pasMHOXeHWe», «Tunbl 6ecrnosnoro
pasMHOXeHUA», «PasMHOXeHMe XnamugomoHadbl», «Pa3MHOXEHWe 3BI/IeHbI»,
«Pa3MHOXeHMe rnapbl», «Meno3», «XpoMOCOMbI», «["ameToreHes», «CTpoeHue
AALEKNETKM N criepmaTto3omaa», «OCHOBHbIE CTaaun OHTOreHesa», «l1psMoe wu
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», «KWU3HEHHbIN LUK
ManopoTHMKa», «KU3HEHHbIN LMK COCHbI».

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

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

IIpakTuueckas padora «BbIsSiBNeHME MNPU3HAKOB CXOACTBA 3apOAblLUel
MO3BOHOYHbIX XXUBOTHbIX».

Jlabopatopnasi pabora «CTpOEHME OpraHoB pPasMHOXEHUA BbICLUNX
pacTeHuin».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

VcTopus CTaHOBNEHUS W pasBUTMS TeHETMKM KaK Hayku. Pabotel I
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.

OCHOBHble TeHeTUYeCcKue NOHATUA U CUMBOJIbI. [ OMONOrMYHbIE XPOMOCOMBI,
a/iNeNbHble TeHbl, anbTePHATUBHbIE MPU3HAKK, AOMUHAHTHbIA N PeLEeCCUBHBIN
MPU3HaK, rOMO3NUroTa, reTepo3nroTa, YACTas IMHUA, TMoPUAbI, FeHOTUM, (DEHOTUN.



OCHOBHble ~ MeTOfbl  TFEHETUKW:  TMOPUAONOTMYECKNIA,  LMUTOMOTMYECKUN,
MOJIEKYNAPHO-TeHETUYECKMIA.

JleMoHCTpanumn

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

Tabnmupl 1 cxeMbl: «MeTo/bl FTEHETUKMY», «CXeMbl CKpeLLBaHns.

JlaGopaTopHass padora «[po3ouia  KakK OOBEKT  TFeHeTUYecKmX
nccneaoBaHuim».

Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH

MoHornépuaHoe ckpewmsaHue. [lepBblil  3akOH MeHaens —  3akoH
efIMHOO0Opa3ns rmépuaoB NepBoro NoKoseHus. MpasBnio LOMUHMPOBaHKUA. BTopoi
3aKOH MeHaens — 3aKOH paclienneHns npusHakos. LinTonormnyeckne OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. MMnoTesa YACTOTbI ramer.

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

AnrnépunaHoe ckpelmsaHue. TpeTunia 3aKoH MeHens — 3aKoH He3aBUCUMOro
HacnefoBaHWA  MPU3HAKOB.  LMTOnOrmyeckme  OCHOBbI  AUTMOPUAHOIO
CKpeLLnBaHuA.

CuenneHHoe HacnefosaHve npu3HakoB. PaboTtbl T. MopraHa. CuenneHHoe
HacnefoBaHWe TEeHOB, HapylUeHWe CUENIeHns Mexay reHamu. XpomocoMHas
Teopusa HacneaCcTBEHHOCTH.

"eHeTUKa nona. XpoOMOCOMHbIA MexaH13m onpeaeneHus nona. AyTocombl U
M0/IOBble XPOMOCOMbI. [TOMOrameTHbIA U reTeporameTHbIn Mos. [eHeTuyeckas
CTPYKTYypa No/sioBbIX XPOMOCOM. HacnegoBaHne Npu3HaKoB, CLUEMNIEHHbIX C NOJIOM.

["eHOTWN Kak LenocTHasa cuctema. MneinoTponms — MHOXECTBEHHOE [eincTBue
reHa. MHOXeCTBEHHbIA annenvsM. B3anMofeincTsue HeansieflbHbIX  FEHOB.
KomnnemeHTapHOCTb. AnucTas. Nonnmepus.

CeHETUYECKMUI KOHTPO/Ib Pa3BUTUS PacTEHMWIA, XMBOTHLIX M 4esioBeka, a
TakKe (OM3M0NOTMYECKMX MPOLECCOB, MOBEAEHMS W KOTHUTUBHBLIX (DYHKUMWIA.
["eHETUYECKME MeXaHWN3Mbl CUMOMOreHe3a, MeXaHU3Mbl B3aMOAENCTBUA «XO3AMH
— 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
MeHpgensa», «AHanusnpyloLlee CKpewmBaHue», «HenonHoe AOMWHMPOBaHME,
«CUensieHHoe HacnefoBaHVe MPU3HAKOB Yy Ap030guibl», «[eHeTMKa nona»,



«Kapnotun 4enoseka», «Kapuotun  Apo3o@uibl», «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 «/I3ydeHWe pesynbTatoB  MOHOTMOGPUAHOIO
CKpeLLMBaHuA Y ApP030UNbI».

IIpakTnyeckass  padora  «l/3yyeHne  pesynbTaTtoB  AUTMOBPUAHOTO
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.

["eHOTMMMYeCcKas N3MeHYMBOCTb. CBOICTBA reHOTUMNYECKON N3MEHUMBOCTMN.
Buabl reHOTUNMYECKOWM N3MEHYMBOCTM: KOMOMHATUBHasA, 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  MyTauuit. MyTareHbl W WX BAUSIHAE Ha  OpPraHu3Mmbl.
3aKOHOMEpHOCTU MyTaUMOHHOro rnpouecca. 3akOH TFOMOJIOTUYECKUX PALOB B
HacneacTBeHHON mMameHumBocTn (H./. BaBunoB). BHesfepHas M3MEHUMBOCTbL U
HacneLCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PpPOJIb  INUCEHEMUYECKUX d)dk‘l’i’lOpOG 6
HACIe008aAHUU U UBMEHYUBOCINU d)eﬂomunuuecmtx NPU3HAKOB Y OP2AHU3IMOE.

JdemMoHcTpanuu

MopTpeTbl: . e ®pus, B. NoraHHceH, H. W. BaBnnos.

Tabnmubl M cxembl: «Bugbl  M3MeHUMBOCTU», «MoandrKaloHHas
N3MEHYNBOCTbY, «KomMbunHatnsHas N3MEHUYMBOCTbY, «Meino3s»,
«OnnofoTBOpeHne», «["eHeTUYecKme 3ab0/1eBaHNA YeloBeKa», «Buabl MyTaumin.



Ob6opyfoBaHue: XuBble U repbapHble 3K3eMMsAPbl KOMHATHbLIX PacTeHUMN,
PUCYHKW (poTorpaduim) XX1BOTHLIX C pasIMYHbIMU BUAAMW U3MEHYMBOCTW.

JlaGopaTopHuasi padora «MccnepoBaHume 3aKOHOMEPHOCTEM
MOAVN(IUKALUMOHHOW  M3MeHUMBOCTM. [1OCTpOeHMe BapuauMOHHOIO psga U
BapMaLMOHHON KPUBO».

IpakTuyeckass padora «MyTaumm y  Aposouiabl  (Ha  rOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKA

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

CeHeTUYeCKMe (PaKTOpPbl MOBbLILUEHHOW YYBCTBUTENIbHOCTU YenoBeKa K
(hM3MYECKOMY N XMMUYECKOMY 3arps3HeHUIO OKpYXKatoLLel cpefbl. reHeTuyeckas
NpeapacnosioXKeHHOCTb Ye/l0BEKA K MAaTOMOMUAM.

JemoHcTpanuu

Tabnuubl 1 cxembl: «KapuoTun 4yenoseka», «MeTofbl U3yUYeHUS TEHETUKU
yenoBekar, «I"eHeTnYecKne 3a60/1eBaHNA Ye/lOBEKa.

IpakTuuyeckasn padora «CocTaBneHVe N aHaIN3 POLOC/IOBHOM».

Tema 15. Cesnrekuusi OpraHu3MoB

JomecTnkauma u cenekumsa. 3apoxaeHuWe Cenekunmm u [JOMecTUKaLuUK.
YueHne H. . Basunosa 0 LleHTpax nNpoUCXOXKAeHWA W MHOroobpasms
KyNbTYPHbIX pacTeHWiA. Ponb cenekumMn B CO34aHUM COPTOB pacTeHWid U MOpof
XUBOTHbIX. CopT, nopofa, LWTaMM. 3akKOH rOMOJIOTUYECKUX pPsaoB B
HacneACTBEHHOW M3MeHumMBocTM H. . BaBunoBa, €ro 3HavyeHue A
CeNeKUMOHHOW paboTsbl.

MeToabl CenekUMOHHON paboTbl. MICKYCCTBEHHbLIN OTOOP: MacCOBbIA U
UHAVBUAYANIbHBLIA.  3JTanbl  KOMOWHAUMOHHOW  cenekumn.  VcnbiTaHue
npoussoguTeneir no notomcTsy. OTOGOP MO TFeHOTUNY C MOMOLUBHO OLIEHKM
(heHOTMMNA NOTOMCTBA M OTOOP MO reHoTUMY € NoMoLLbto aHam3a AHK.

VICKyCCTBEHHbI ~ MyTareHe3 Kak  MeTof  CefleKUMOHHON  paboThl.
PagnaLOHHbIN N XMMUYECKNIA MyTareHe3 Kak UCTOYHUK MyTauui y KyNbTYPHbIX



(bopM opraHusmoB. lcnosb3oBaHWe TEHOMHOrO pefakTUpPOBaHWA W METOLOB
pPeKOMOMHaHTHbLIX AHK A4 nonyyeHUs MCXOAHOTO MaTepuana Ans cenekuum.

MonyyeHwne NnoAnNIOUI0B. BHyTpuBMaoBas rmépuamsaums.
BNM3KOPOACTBEHHOE  CKpellvBaHMe, WM UMHOpUAWMHT.  HepoacTeBeHHOe
CKpewnBaHve, unn aytopuauHr. Feteposnc n ero npuyunHbl. Kcnonb3oBaHue
reteposunca B cenekumn. OTaanéHHas rmépuamsaums. NpeogoneHne 6ecrnnogus
MEeXBUWA0BbIX TMOpMA0B. [LOCTUXEHNSA CeNeKUMM PaCcTeHU U XXMBOTHBIX. «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 CeNbCKOXO3AUCMBEHHBIX U NPOMBLCIIOBbLX IHCUBOMHLLX
6 Yyejix yayduleHus cyuecmeeyrouux u CO30AHUSL HOBbIX }”lOpOO, JAUHULL U Kpoccoes, 6
mom uucie C npumeHerHuem CoO6pemMeHHblX Memoooe HAY4YHbIX uCCJZQOOSaHuIZ,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

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

Tabnuubl N cxembl: «LIeHTPbI MPOUCXOXAEHNA N MHOT000Pa3ns KybTYPHbIX
pacTeHnin», «3akKOH rOMOMOrMYECKUX PSAOB B HAaCNeACTBEHHON M3MEHUMBOCTU,
«MeToapl cenekunmn», «OTaanéHHas ruopuansaumsa», «MyrareHes».

JlaGopaTopuas padora «/3yyeHne COPTOB KY/NbTYPHbIX pacTeHWUIA 1 Nopoa
LOMALLHNX XXUBOTHbIX».

JlaGopaTopuas padora «/13yyeHne MeTo40B CENEKLNN PaCTEHNIA».

IlpakTHyeckas padora «[1pVBMBKA PACTEHUN».

Okckypeust «OCHOBHble MeTOAbl M AOCTUDKEHMSI CENEKUUN PacTeHUIn ©
YXMBOTHbIX (Ha CEeNeKLUMOHHYH CTaHUMI0, NIEMEHHY0 hepmy,
COPTOMCMbITATE/IbHBIA Y4aCTOK, B TEMIMYHOE XO3AWCTBO, B /1abopaTopuro
arpoyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJ10rusi 1 CHHTETHYECKAsA OMOJIOT S

OObEKTbI, UCMNONb3yemble B OMOTEXHOMOMMW, — KNETOYHble U TKaHeBble
KYNbTYpbl, MWUKPOOpPraHn3mbl, nx XapaKTepucTunKa. TpagnunoHHasa
buoTexHonorusa:  xneboneyeHune, MOMyYeHWE  KUC/IOMOJIOYHBLIX  MPOAYKTOB,
BUHOAeNne. MUKpPOOMONOrnyecknin  cmHTe3. OOBEKTbI  MUKPOOMONOTMYECKMX
TEXHO/0rniA. NMpon3BoACTBO 6e/1Ka, aMMHOKUC/IOT U BUTaMUHOB.

Co3faHue TEXHOMOMMIA N MHCTPYMEHTOB Lie/leHanpaB/ieHHOro U3MeHeHUs U
KOHCTPYWPOBaHNA TEHOMOB C Lie/Iblo NMOolyYeHNss OpraHn3MoB N UX KOMIMOHEHTOB,
COAepXXalmnx He BCTpeyaroLLmecs B Mpupoae OMOCUHTETUYECKME MYTH.



KneTouHas vHXeHepus. MeToabl KynbTypbl KMETOK U TKaHein pacTeHuid u
XMBOTHbIX. KpunobaHkn. Comartuuyeckad rnbépuamsaums . comaTUyecKuia
ambpuoreHes. lIcnonb3oBaHWe ranjiongoB B CeNeKkuMn pacTeHWuin. [loayuenue
MOHOKNOHANbHBIX aumumel. Mcnonvzo8anue MOHOKIOHANIbHBIX U NOJUKTIOHATbHBIX
anmumen 6 Mmeouyure. VICKYCCTBEHHOE OMNOA0TBOPEHNe. PeKOHCTPYKUMA
ANLEKNETOK U KIOHUPOBaHME XXUBOTHbIX. MeTof TpaHChnaHTauumn saep KIeTok.
Texnonocuu 0300p06]l€Huﬂ, KyJ1bmusupoearnusl u MUKDPOKJIORAJIbHO20
PA3IMHOINCEHUA CeNbCKOXO3AUCMBEHHbIX Kyjlbnmyp.

XpOMOCOMHass M TreHHas WHXeHepus. VICKYCCTBEHHbIN CUHTE3 reHa W
KOHCTpyupoBaHue peKoMOuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
JOCTKEHMA 1 NEepCneKTUBbl  XPOMOCOMHOW W TEHHOW  UHXeHepuw.
IKOMIOrMYECKME N 3TUYECKME NPOBIEMbI TEHHON NHXXEHePUN.

MeanumHckue 6roTtexHonormu. NoctreHoMHas ungposas meauumHa. MNLP-
AMarHoctmka. MeTaboNoMHbIA  aHann3, TeHOLEHTPUYECKMIA aHaM3 npoTeoma
ye/ioBeKa [N OLEHKM COCTOSHMA €ero 340poBbA. VIcnonb3oBaHWe CTBOJIOBbIX
KNeTok. TapretHad Tepanusa paka. 3D-O0MOMHXeHepusi AN pa3paboTKu
(hyHAaMeHTa/IbHbIX OCHOB MeAWLMHCKUX TEXHOMOrMIA, CO34aHNA KOMIMIEKCHbIX
TKaHeil CoYeTaHMeM TEXHONOMNA TPEXMEPHOIO GUONPUHTUHIA U CKaddonamHra
A1 peLleHns 3agay nepcoHaIn3npPoBaHHON MeANLMHBI.

Co3faHne BEKTOPHbIX BakKUMH C Lenbio 06ecnevyeHnss KOMOMHMPOBAHHOW
3awmTbl OT BO36yauTenein OPBI, ycTaHOBNEHWE MOJMEKYNAPHLIX 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 eHHas MHXXeHepusa».

JlaGopaTopHas padora «/13y4yeHne 06beKTOB BMOTEXHOMOT NN,

IpakTnueckas padora «[1onyyeHne MONTOYHOKUC/IbIX MPOAYKTOB».

Okckypeust  «BUOTEXHONMOIMA — BaXHeWLas nNpou3BoAMTeNlbHAas cuna
COBPEMEHHOCTM (Ha BUOTEXHOIOrMYECKOEe NPOM3BOACTBO)».

11 KIIACC

Tema 1. 3apoxneHne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJICHUN B
OouoJiorumn

3BoNOLUMOHHaA Teopma Y. [apsuHa. [1pe4nocbiikM  BO3HWUKHOBEHMUA
AapBurHM3Ma. XKM3Hb 1 Hay4yHada aeatenbHocTb Y. [lapBuHa.

ABwxyLme cunbl 3BonOLUN BUAOB No Y. [apBuHy (BbICOKas MHTEHCMBHOCTb
PasMHOXEHWS  OpPraHU3MOB, HacnefCTBEHHasd W3MeHYMBOCTb, 6Oopbba 3a
CYLLIeCTBOBAHWE, eCTECTBEHHbIN 1 UCKYCCTBEHHbI 0TOOP).



OdopmneHne cuHTETUYeCKOM Teopumn 3ssonoummn (CT3I). HenTpanbHas
Teopus aBomoumn. CoOBpeMeHHas  3BOMIOUMOHHAA  6uonorus.  3HayeHuwe
3BO/IFOLMOHHOM Teopuu B (hOpMUPOBaHMM eCTECTBEHHO-HaYYHON KapTUHbI Mupa.

JleMoHCTpaIMuA

MopTpeTbl: ApuctoTens, K. JIuHHel, XK. b. Namapk, 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)», «MexaHU3M (QOpMUPOBaHUS
MPUCMOCO6NEHNIA Y PacTEHNA N XXMBOTHbLIX (N0 Jlamapky)», «KapTta-cxema
MapuipyTa nyTewectsna Y. JapBuHa», «Haxoaku Y. OapsuHax», «PopMbl 60pbObI
3a CylllecTBoBaHMe», «[lopodbl rony6ei», «MHoOroobpasme KynbTYypHbIX (opM
KanycTbl», «1opoabl AOMALLHUX XXMUBOTHbIX», «Cxema 06pa30BaHNS HOBbIX BU/0B
(mo Y. [apBuHy)», «CxemMa COOTHOLUEHUA OBWKYLIMX CWUN  3BOMIOLUN»,
«OCHOBHbIE MOJIOXEHUSA CUHTETUYECKOW TeOPUU 3BOJTHOLMN.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak anemeHTapHas eauHuua asonouun. CoBpemMeHHble MeTo/b!
OLEHKN TeHeTMYeCcKoro pasHoobpasvst M CTPYKTYpbl nonynsuuid. M3meHeHue
reHo(hoHZa MONynAuMM KakK 3/1eMeHTapHOe 3BO/IIOUMOHHOE fABfIEHMe. 3aKOH
reHeTMYecKoro pasHoeecus K. Xapau, B. BaiH6epra.

AneMeHTapHble (akTopbl (ABVKYLIME CUbl) 3BOMOUMA. MyTauMOHHbI
npouecc. KombuHaTVBHas W3MeHUYMBOCTb. [lpeiid TreHOB —  C/y4aiHble
HeHanpaB/ieHHble  M3MEHEHUs 4acToT anfefied B nonynsaumax.  SqdekT
OCHoBaTtenda. JOggexm oOymuliounoeo eopaviuuka. CHUMCEHUE 2eHemUYecKo20
pasznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opetigha cenog 6
bonvuwux u  manbix  nonynayusx.  Mwurpaymun.  M3ondums  nonynsaumi:
reorpadmyeckas (NpPocTpaHCcTBeHHas), buonornyeckas (PenpoayKT1BHas).

EcTecTBeHHbIA OTOOP — HanpaBfsOWMIA  (hakTop 3BoMOUMK. DPOopMbl
eCTECTBEHHOr0  0TOOpa:  ABWKYLUMWA,  CTaOUNU3VPYIOLLMIA,  pa3pbiBatOLLuiA
(an3pynTuBHbIA). Monosoit 0T60p. BO3HMKHOBEHWE M 3BOMIOLMA COLMATIBHOMO
MOBEAEHMS XXNBOTHbIX.

[Mpncnocob/eHHOCTb  OPraHM3MOB  Kak  pe3ynbTaT  MUKPO3BOJIHOLMN.
Bo3HMKHOBEHWE  npucnocobneHniAc y  opraHusmoB.  Apomopdosbl K
namoagantayun. Fprumepbl NPUCNocobieHnA y opraHn3MoB: MOPGOIOrnYecKme,
(m3monornyeckme,  GUoxmmmuyeckme,  nosegeHyeckne.  OTHOCUTENILHOCTb
MPUCNOCco6/1IEHHOCTM OPraHM3MOB.

Bug, ero kputepum un CTpyKTypa. BupoobpasoBaHve Kak pesynbTaT
MWUKpPO3BOMOUMK. M30nauma — KNHOYeBON (HakTop BUA006pazoBaHuA. Tytn u
Cnocoobl B1A006pa30oBaHUs: afnonarpuyeckoe (reorpaduyeckoe),



cumnatpuyeckoe  (3KOJIOrMYeckKoe), «MIFHOBEHHOE» (nonunnonansaums,
rmépunamsauyms). 4nmTenbHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (DOPMMPOBAHNA BUONOrMYECKOTO pa3HO0bpasns.

Pofb  3BOMOLUMOHHOM GuonormmM B pas3paboTKe Hay4yHbIX MEeTOA0B
COXpaHeHusa 6ropasHoobpasns. M1KPO3BOMOLNA U KO3IBOMOLMA NapasUToB MU NX
X035eB. MexaHn3Mbl (DOPMMPOBAHNA YCTOMUYMBOCTA K aHTUOUOTUKAM U CMOCOObI
60pbObI C HeN.

JdeMoHCcTpaMuA

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

Tabnuubl 1 cxembl: «MyTauMOHHasA W3MEHUYMBOCTb», «IlonynAaunoHHas
CTPYKTYypa Buga», «CxemMa nposiBfieHNs 3akoHa Xapan—BainHbepra», «[BvxyLine
CWU/bl 3BOJTIOLMNY, «DKOMOrMYecKas M30MaumMa nonynsumili ceBaHCKoON qopenms,
«["eorpamyeckass  M30NAUMA  NINCTBEHHMLBI  CMOMPCKOM M JIMCTBEHHULbI
[aypCcKo», «IMonynaLMOHHbIE BOMHbI YACIEHHOCTU XULLHMUKOB U XepTB», «Cxema
NEeNCTBUS  eCTECTBEHHOro oTbopa», «®PopMbl 60pPLObI 33 CYLLECTBOBAHMEY,
«HOYCTpUa/bHbIA MenlaHn3M», «KKBble UCKOMaemble», «[MOKPOBUTENIbCTBEHHAA
OKpacka YKUBOTHbIX», «[pefynpexxaatoLLas OKpacka YXUBOTHbBIX»,
«dusmonornyeckme agantauum», «lpucnocobneHHoOCTb OpraHM3mMoB U eé
OTHOCUTENbHOCTbY», «KpuTepun Buaa», «Buabl-0BONHUKN», «CTPYKTypa BMAa B
npupoge», «Cnocobbl BUA006pa3oBaHUs», «Ieorpaduyeckoe Buaoobpa3oBaHme
TPEX BWAOB NaHAbILLeR», «3IKONOrMyeckoe BMA000pa30BaHWE BUAOB CUHUL»,
«Monmnnonabl pacTeHUn», «KanycTHO-peeUHbIA rnopuny.

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.

JlaGopaTropuasi padora «BbISIBNeHWE W3MEHUMBOCTU Yy 0COGE OfHOro
BUAa».

JlaGopaTopnas  paGora  «[lpucnocobneHnss  opraHMsmMoB U UX
OTHOCUTE/IbHasA LieN1Ieco0bpasHOCTb.

JlaGopaTopnass paGora «CpaBHeHWe BWAOB MO MOPMONIOrNYeCKOMy
KPUTEPUIO.

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

MeTofbl M3y4yeHMA  MaKpoaBonouMW.  [laneoHTO/IOrMYeckKue  MeTofbl
n3yyeHns asonouuKn. lepexodHble (OPMbl U (PUIOTEHETUYECKME  PAdbI
OpraHv3moB.

Buoreorpaduyeckve metogbl M3ydeHus 3sositoumn. CpaBHeHME (opbl U
(hayHbl MaTepuKOB M OCTPOBOB. Buoreorpauyeckne obnactn 3emnn. Buibl-
3HLEMUKMN W PESIUKTI.



AMOPUONOrNYECKMe 1 CPaBHUTEILHO-MOPMOIOrMYecKne MeTOAbl U3yYeHUs
3BOMOUNN. [eHETUYECKME MeXaHW3Mbl 3BOMOLMMA OHTOreHesa W MOosABMEHUS
9BO/IIOUMOHHBIX  HOBLUECTB. [OMONOrMYHbIE U aHIOTUYHbIE  OpraHbl.
PyauMeHTapHble  opraHbl U aTaBU3Mbl. MonekynapHo-reHeTU4eCcKue,
OMOXMMUYECKME W MaTeMaTUYecKMe  MeTodbl  W3YYeHWs  3BOJOLMW.
[FlOomMonornyHble reHbl. CoBpemMeHHble MeToAbl MOCTPOEHUs (PUIOreHeTUYECKNX
[lepEBLEB.

XpPOMOCOMHbIe MyTaL MK 1 3BONOLUSA FTEHOMOB.

Ob6Lme 3aKOHOMepPHOCTM (MpaBuna) 3BOMKOUMW. [lpunyun cmensvt ynxyuil.
HeobpatumocTb 3sonoumn. AganTmBHas pagvaumsd. HepaBHOMeEpPHOCTb TeMroB
3BONOLNN.

JleMoHCTpanumn

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

Tabnmupbl N cxeMbl: «PUNOreHETUYECKUI PAA, NOLIAAN», «APXEONTePUKC»,
«3Bepo3ybble  Awepbl»,  «Crerouedanbl»,  «PUHUMOMUTBLI»,  «CeMeHHble
ManopoTHUKK», «buoreorpagmyeckme 30Hbl 3emaun», «[pend KOHTUHEHTOBY,
«PennkTbl», «HavanbHble CTaguM 3MOPUOHANIBHOMO Pa3BUTUA  MO3BOHOYHBIX
XXMBOTHbIX», «[OMONMIOrNYHbIE W  aHa/IOTMYHble  OpraHbl», «PYAUMEHTbI»,
«ATaBU3MbI», «XPOMOCOMHble Habopbl 4YesioBeka MW LUMMMaH3e», «[/laBHble
HarnpaBneHns 3BONOLUNN», «OB6LLIE 3aKOHOMEPHOCTY 3BOHOLINN.

O6opyfoBaHMe: KONMeKUMKN, repbapum, Myns>KuM MCKOMaeMbIX OCTaTKOB
OpraHn3mMoB, MYNSXKU FOMOJIOTUYHbIX, aHa/IOrNYHBIX, PYAVMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KOJIEKLMN HACEKOMbIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HayuyHble runoTesbl MPOUCXOXKAEHUS XXU3HM Ha 3emnie. ABMOreHes wu
naHcrnepmus. [loHay4Hble NpPeAcTaBieHNs 0 3apOXKAEHUN XXU3HWN (KpeauoHN3M).
['MnoTe3a NOCTOAHHOIO CamMo3apOXKAEHUA XKN3HU 1 € ONpoBepXXeHne onbiTamu .
Peau, /1. CnannaHuaHu, J1. Mactepa. MponcxoxaeHme XX1M3Hu 1 actpoburonorus.

OCHOBHbIe aTansl HeopraHM4ecKom 3BOHOLNN, [NnaHeTapHas
(reonorvnyeckas) aBonOUMA. XUMUYECKas 3BOMOUMA. ABMOreHHbIA CUHTE3
OpraHM4yeckunx BeLWECTB U3 HeopraHuyeckux. OnbiT C. Munnepa n . HOpw.
O6pa3oBaHMe MoMMEPOB U3 MOHOMepoB. KoauepsaTHas runotesa A. .
OnapwvHa, rmnoTesa NepBnyYHOro 6ynboHa K. XongelHa, reHeTuyeckas runoTesa
. Ménnepa. Pnbosumbl (T. Yek) u runotesa «mupa PHK» Y. unbéepra.
dopmmpoBaHne MembpaH 1 BOSHMKHOBEHWE MPOTOK/IETKMN.

Wctopua 3emnnm u meTofbl €€ usydyeHusa. VIckonaemble oOpraHuUYyeckue
octaTtkn. [eoxpoHonormsd n e€ metodbl. OTHOCMTE/NbHAd W abCoNTHas
reoxpoHonorus. ['eoXpoHoNnornyeckas LWKana: 30HbI, 3pbl, NEPUOAbI, INOXMK.



HavanbHble 3Tanbl OpraHWYeckon 3Bonouun. [losBfeHMe W 3BOMOLMSA
MepBbIX K/ETOK. IBONHOUMA MeTabonm3ma. BO3HMKHOBEHME MEPBbLIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOGHbIe BUONNEHKM KaK aHaor NnepBbiX Ha 3eMsie CO0OLLECTB.
CtpomartonuTtsl. NMpokKapnoThbl U 3yKapuoThl.

MponcxoxkaeHne aykapnoT (CMMOKUOreHes). IBO/OLMOHHOE MPOUCXOXKAEHNE
BUPYCOB. [MpOUCXOX/AEHNEe MHOrOK/ETOYHbIX OpraHn3moB. BO3HWKHOBEHME
OCHOBHbIX Py MHOrOK/ETOYHbIX 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 3BOMOLUMU XMBOTHOrO Mupa. OCHOBHble apoMopgo3bl
XVBOTHbIX. BeHpcKas (hayHa. KeMOpUIACKMIA B3pbIB — MOAB/IEHWE COBPEMEHHbIX
TUNOB. epBble XOPAOBbIe XXMBOTHbIE. YKM3Hb B BOAE. DBOMOUMA MO3BOHOUHBIX.
MponcxoxaeHne amubunin n pentunvin. TpPonCXoXKaeHWe MIEKONUTaOWMX
ntuy. MpuHUMN  KaoyeBoro apomopdo3a. OcCBOeHMe 6Gecrno3BOHOYHLIMK U
MO3BOHOYHBIMW YKMBOTHBIMM CYLLW.

Pa3BuTME XM3HM Ha 3emsie Mo 3pam M nepuogam: apxei, MnpoTepo3oMu,
Naneo3oi, Me3030i, KalHO30M. O6Llas  XapakTepucTMka KaMmaTa MU
reoornmyecknx npoueccos. MosiBNeHWe M pacuBeT XapaKTepHbIX OpraHn3moB.
YrneobpasoBaHue: ero ycioBus v BINSAHWE Ha ra3oBblil COCTaB aTMOCHepb!.

MaccoBble BbIMMPaHUA — 3KOIOMMYECKME KPU3MChI MPOLLIOro. MNpuynHbl 1
CNeACTBMSA MacCOBbIX BbIMMPaHMiA. COBPEMEHHbIA 3KOMOTMYECKUIA KPU3KUC, ero
ocobeHHOCTW. [Mpobnema coxpaHeHMs 6uopa3HO06pa3ns 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, I'. KOpwn.

Tabnuupl 1 cxembl: «Cxema onbita ®. Pegn», «Cxema onbiTa J1. NMactepa no
N3Y4YeHNIO CaMO03apOXKAeHUA XU3HU», «Cxema onbita C. Mwunnepa, I'. KOpu»,
«OTanbl  HEOPraHW4Yeckom  3BOMOLUM»,  «[ €OXPOHOMOrMYECKas  LUKana»,
«HayasibHble 3Tanbl OpraHNYecKom 3BonLUMK», «Cxema 06pa3oBaHUs 3yKapuoT
NyTéM cumbuoreHesa», «CucTema >XMBOM npupodbl», «CTpoeHuWe BUpyca»,
«Apomopo3bl  pacTeHnn», «PUHMOPUTLI», «OAHOKNETOUYHbIE BOLOPOCUY,
«MHOrokneTouHble Bogopocn», «Mxu», «[1anopPoTHUKU», «[ 0/I0OCEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pacTeHWUA», «Cxema pasBUTUA XXMBOTHOMO
Mupa», «ApoMopdO3bl XKMBOTHbIX», «[llpocTeiumne», «KULLIEYHONONOCTHbIE,
«[l'nockue yepBu», «YneHncToHormne», «Pbl0ObI», «3eMHOBO/HbIE»,



«[pecmbiKatowpecs», «MTuybl», «Mnekonutawowme», «Pa3BUTME XU3HU B
apXencKou ape», «Pa3BUTUE XN3HW B NPOTEPO30MCKON 3pe», «Pa3BUTUE XKM3HU 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, BIiaXKHble Mpenapartbl XXMBOTHbIX, PAKOBUHbI MOJITKOCKOB, KOMIEKL MK
WTNOKOXMX, CKeNeTbl MO3BOHOYHBbIX >XMBOTHbIX, uYydena MTWL, W 3BeEpew,
KONNEeKUMM OKaMeHeNoCTel, MOMe3HbIX WCKOMaeMbIX, MY/SHKU OpraHU4eckmx
OCTaTKOB OpraHu3MOoB.

BupryaabHaa  gaboparopuasi paGora «MoJenmposaHue  OMbITOB
Mwunnepa—HOpun nNo n3y4yeHno abMOreHHOro CMHTe3a OPraHNYecKMUX CoeAMHEHNI B
MepPBUYHOI aTMocCepe.

JlaGopaTopHasi padora «V/I3yyeHMe W ONUCaHWE WCKOMAeMbIX OCTATKOB
[PEBHMX OpraHn3MoB».

IIpakTuyeckas padora «M3yyeHMe OCOOGEHHOCTENM CTPOEHUSI pPacTeHWi
Pa3HbIX OTAEN0B.

IlpakTuuyeckas padora «/13yyeHne 0COOEHHOCTEN CTPOEHNA NO3BOHOYHbIX
YXNBOTHbIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pasgens! 1 3aga4v aHTponosiorun. MeTofbl aHTPONONOMAN.

CTaHOBNeHVEe NpeACTaBleHUA O MPOUCXOXAEHUN YenioBeKa. PennrnosHble
B033peHuns. COBpeMeHHbIe Hay4Hble TEOPUMN.

CXO0ACTBO YenoBeKa C XMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHNE YE/I0BEKa.
CBuaeTensCTBa  CXOACTBA  YefioBeKa C )KMBOTHbIMW:  CPaBHUTE/IbHO-
MOP®0/IOrNYECKNe, amMBpPUONOrnyeckue, (h1310/10r0-6MOXNMIUYECKNE,
noefeHYeckne. OTNNYMS YeNOBEKA OT XKMBOTHbIX. MPAMOX0X/AEHNE U KOMIMNEKC
CBAA3aHHbIX C HUM MpPWU3HaKOB. Pa3BuUTME FO/I0BHOrO MO3ra M BTOPOR CUMHA/IbHOM
CUCTEMBI.

[BmxyLimne cunbl ((PakTopbl) aHTPOMNOreHesa: 61UONOrMYeckmne, coumnabHble.
CoOoTHOLIEHME BMOMTOMMYECKMX U CoLMabHbIX ()akTOPOB B aHTPOMOreHese.

OCHOBHble CTaAuMn aHTpororeHesa. PaHHME 4enioBeKOOOpasHble 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 npegenbl  Adpukn.  Yenoek rengensbeprcknii —  06wWmMiA  nNpeaok
HeaHJepTa/IbCKOro YesioBeKa M YesioBeka pasymMHOro. Uenosek HeaHZepTa/bCKUi
KaK BWA /O XOMOAHOro KavmaTa. YenoBek pasyMHblii COBPEMEHHOTO TWNa,
[EHNCOBCKUIA  YesioBeK, OCBOEHWe KOHTWHEHTOB 3a npefenamu  Adpukn.
ManeoreHeTnKa 1 NasieoreHOMMKa.



IBO/IIOLMA COBPEMEHHOIO 4YesioBeKa. ECTECTBEeHHbI O0TOOP B NOMyNALmMsAX
yenoBeka. MyTauUMOHHBIN npouecc M noaMMopgnsM. MonynsaunoHHbIE BOJIHBI,
Apeid reHos, murpaumsa v «3ggeKkT ocHoBaTeNs» B MOMYNAUUAX COBPEMEHHOrO
Ye/loBEKa.

Uenoseyeckne pacbl. [loHATME O pace. bonblne packl: eBponeongHas
(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  YCNOBMSM  OKPY>XKaloLlen cpeabl.
BnvsHue reorpaduyeckor cpefbl U Aperda TreHOB Ha MOPGOIOrni u
(hn3monorunio Yenoseka.

MexancumnanmHapHole  metodbl B (hm3myeckoil  (B6MOIOrMYeCcKoin)
aHTpornosornn.  3BOJIOLMOHHAA  aHTpOMosiorMa 1 NaeoaHTPONosorna
YesioBeYeCKMX nonynauuii. bruocoumasbHble MCCnefoBaHMS NPUPOAbI YeroBeka.
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"0NOBHOW MO3TI Ye/ioBeKa»,
«YenoBekoobpasHble 006e3bsHbI», «CKeneT 4enoBeka W CKeNMeT LUMMMaH3e»,
«PyANMEHTbI U aTaBU3MbI», «[IBUXKYLLME CUMbI AHTPOMOreHe3a», «BONHOLNOHHOE
NPEBO  4YenoBeKa», «ABCTPa/IONUTEK», «YenoBek  yMenblit»,  «Yenosek
MNPAMOXOAALLMIA», «[JeHUCOBCKMIA YenoBek» «HeaHaepTanbLbl», «KpoOMaHbOHLLbI»,
«[peakn yenoBeka», «3JTanbl 3BO/THOLNN YeoBeKa», «Pacbl Ye/I0BEKa».

O6opyaoBaHMe:  MYNHKM  OKaMeHeslocTeld, NpeAMeTOB  MaTepuasibHOWA
KynbTypbl MPeAKoB  4enoBeka, penpogykuun  (dortorpadun) KaptmH ¢
MUMONOrNYECKUMN 1 OUBNENCKMMUN  CHOXKETaMM  MPOUCXOXAEHNA Ye/l0BeKa,
(hoTorpadmv Haxo4oK MCKOMaeMbIX OCTaTKOB Ye/IOBEKA, CKENET YesioBeKa, MOe/b
yepena 4enoBeka M Yepena LUMMMaH3e, MOAENb KUCTW Ye/loBEKA U KUCTU
LUMMMaH3e, MOZEeNn Topca NPeLKoB YesloBeKa.

Jlaboparopuass pa6ora «/13ydeHMe OCOOEHHOCTE CTPOEHWUA CKeneTta
4e/lI0BEKa, CBA3AHHbLIX C MPAMOX0XAEHNEeM.

ITpakTHyeckasn padora «/13yyeHre 3KOMOrMYeCKMX afanTalin YenoBeKa.

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

3apoxaeHue n passutune akonoruu B Tpygax A. N'yméonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. l'ekkend, A. TeHcnn, B. H. Cykauésa. Pa3fenbl 1 3aaun
aKkonoruun. Cea3b 3KONOrUK ¢ ApYTrMMN HayKamu.



MeToabl 3konoruun. lonesble HabMOAEHUA. DKCMEPUMEHTbI B 3KOMOTUW:
npupofHble ¥ nabopatopHble. MogenmpoBaHue B 3KOMOTMK.  MOHUTOPUHT
OKPY>KatoLLIEW Cpefibl: NOKa/bHbIN, PErMoHasIbHbIN U N06abHbIN.

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

JleMoHCTpanun

MopTtpeTbl: A. T'ym6onbaT, K. @. Pynbe, H. A. CeBepuos, 3. ['ekkenb, A.
TeHcnun, B. H. Cykaués.

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

JlabopaTopHas padora «M3yyeHune METOLO0B 3KO0/1I0r NYeCKmx
nccneaoBaHuin».

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

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

AbnoTtunyeckme qaktopbl. CBET Kak 3KOMOrMYeckud aktop. [eicTeume
pasHbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHu3mbl. DKOMOrMYeckue rpynmbl
PaCTEHUA WM >KMBOTHLIX 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
noafepXKaHuo BoAHOro 6anaHca. Knaccmdmkaumsi pacTEHMI NO OTHOLWIEHUO K
Boge. MpncrnocobneHns XMBOTHbLIX K U3MEHEHWNIO BOAHOTO peXunma.

Cpefibl 06UTaHMS OpPraHM3MOB: BOAHasi, Ha3eMHO-BO3[YLLHas, MOYBEHHas,
rnybuvHHass  MOAMOYBEHHas,  BHYTPUOPraHuMameHHast.  PUNKO-XUMUYECKME
0COGeHHOCTN cpen 06uTaHUs opraHn3amMoB. [lpucrnocobneHns 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  OpraHuM3MoB. [lOHATME O >KU3HEHHOW (opwme.
YKn3HeHHble (POPMbI pacTeHWIA: [epeBbs, KyCTapHUKN, KyCTapHUYKA, MHOTO/IETHNE



TpaBbl, OAHOMETHME TpaBbl. YXU3HEHHblEe (OPMbl XXMBOTHbLIX: TUAPOOVOHTHI,
re06MoHTbI, a3P06MOHTLI. OCOBEHHOCTI CTPOEHNA 1 06pasa XNU3HW.

buotuyeckme  paktopbl.  Buabl  GMOTMYECKMX  B3aMMOLENCTBUMN:
KOHKYPEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero hopmbl. MMapasntusm, Koonepaums,
MYTYyasin3M, KOMMeHCann3M (KBapTUPaHTCTBO, HaX/1ebHMYeCTBO). HeTpodgmyeckue
B3aumogenctema  (Tonuueckue,  Qopuyeckne,  (abpuyeckmne).  3HayeHume
OMOTUYECKNX B3aMMOLENCTBAMA [/ CYLLECTBOBAHWA OpPraHM3MoB B Cpefe
06uTaHMA. MPUHLMN KOHKYPEHTHOTO UCK/KOYEHUS.

JdeMoHCcTpaIMuA

Tabnuubl N CXeMbl: «3Konormyeckne MakTopbl», «CBETOBON CMEKTP»,
«OKONOMMYEeCKMe rPynrbl XXMBOTHBIX MO OTHOLLEHWIO K CBETY», «Ten/IoKPOBHbIE
XXVBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «PU3MONOrNYecKne aganTaumm
XXUBOTHbIX», «Cpefbl O06UTaHWA OpPraHWU3MoB», «BMOMOrNYecKne pPUTMbI»,
«KM3HEHHbIE  (DOPMbI  PacCTeHWUA»,  «KM3HEHHbIE  (HOPMbl  XKMBOTHbIX»,
«DKOCUCTEMA LLUMPOKOMCTBEHHOTO Jleca», «9KOCUCTEMA XBOWHOTO fieca», «Lienwu
NUTaHNA», «XULHUYECTBO», «[llapasntnam», «KOHKypeHUus», «CrUMOKno3»,
«KOMMeHcann3m».

O6opyaoBaHMe: repbapun PacTeHUn U XMUBOTHbIX, MPUCMOCOBNEHHBIX K
BMIUAHUIO Pa3/INYHbIX 3KOMOrMYEeCKMX (hakTopoB, repbapun CBETONHOMBLIX,
TeHeNtOMBbLIX N TEHEBbLIHOC/IMBLIX PACTEHWIA, CBETONOOMBbIE, TeHENOOMBbIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUsi, repbapun 1 KOMNeKUMN TenontobmBbIX,
3MMOCTOMKMNX, MOPO30YCTOMUMBBLIX PAacTEHWUIA, Yy4yena NTULL U 3Bepeit, repbapum
pacTeHuid, OTHOCALLMXCA K rurpodmTam, Kcepogutam, mMe3ouTam, KOMHATHbIE
pacTeHus AaHHbIX TPYMM, KOMMeKUUN XXMBOTHBIX, 0OMTaOLWMX B pas3HbIX cpeaax,
repbapMm 1 KOMNEKUUM pacTeHuUid W XKMBOTHbIX, 06/afatolmx YepTtamu
MPUCMOCO6/IEHHOCTN K CE30HHLIM W3MEHEHMSIM YCMOBUIA KM3HW, repbapumn u
KONNEeKUMM PacTEHUA N XKMBOTHBIX PasIMUHbIX YKMU3HEHHbIX (DOPM, KOMNEeKUMM
YKMBOTHbIX, Y4aCTBYHOLLMX B Pa3NUYHbIX OUOTUYECKMX B3aMMOAENCTBUSAX.

JlaGopaTtopunasi pa6ora «BblBleHNe MPUCMIOCO6MEHNA OpPraHU3MoB K
B/IMSAHUIO CBETa.

JlaGopaTtopunasi pa6ora «BblBleHNe MPUCMIOCOONEHNA OpraHM3MoB K
B/IMSAHWIO TEMMeEPaTypbi».

JlaGoparopHuass paGora «AHATOMUYECKME OCOOGEHHOCTU pacTEHUA U3
pasHbIX MeCT 06UTaHMA».

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

IKOMOrMYecKe  XapakTepuctukn  nonyndumun.  llonynaums  Kak
buonorunyeckas cuctema. Posib HEOAHOPOLHOCTU Cpefbl, (n3nYeckux 6apbLepos u
0C0BEHHOCTe 61onorMM BULOB B (DOPMMPOBAHUN NPOCTPAHCTBEHHOW CTPYKTYpbI
nonynauynii. OCHOBHble MoKasaTen Monynsuun: YMUCNEHHOCTb, MIOTHOCTD,



BO3pacTHasd W MosioBas CTPYKTYpa, POXKAaeMOCTb, NPUPOCT, Temn PocCTa,
CMEPTHOCTb, MUTpaLus.

JKosnormnyeckaa CTpyktypa nonynsaumu. OueHKa YMCNeHHOCTM nonynauum.
AvHamunka nonynaumm u eé perynauma. buotmueckuii noTeHuman nonynauuu.
MopgenvpoBaHue AUHaMUKN nonynauuun. Kpusble pocta YMCNEHHOCTU Nonynaunn.
KpuBble BbDKMBaHWA. Perynsuus 4YMCMeHHOCTW NOMynaunin: ponb (HakTopos,
3aBUCALLMX U He 3aBUCALLMX OT MIOTHOCTU. DKOMOTMYeCcKne cTpaTermm suaos (r- v
K-cTparerun).

[MoHATME 06 3KOMOrMyeckom Huwe Buaa. MectoobutaHme. MHOroMepHas
MOAENb 3KONMOrMYeckKo HuwnM K., XaTumHCOHa. Pa3mepbl 3KO/0rMYecKoin
HULWW. ToTeHUMaIbHaa 1 peann3oBaHHaa HULLIN.

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

3aKOHOMEpPHOCTW MOBEAEHMS U MUrpauuid XXMBOTHbIX. Buonornyeckue
NHBAa3NN Yy>KepoaHbIX BUAOB.

JleMoHCTpauun

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl 1 CXeMbl: «IKOJIOTUYECKME XapPaKTEPUCTUKMU  NOMyNIALMmn»,
«[lpocTpaHCcTBEHHAaA  CTPyKTypa  nonynauyum», «Bos3pacTHble  nupamunibl
nonynaunmn», «CKOpPOCTb  3ace/ieHns  MOBEPXHOCTM  3emMan  pPas/IMYHbIMU
opraHusaMammny», «Mogenb 3KONorn4eckom Huwm . . XatuynHcoHa».

O6opyaoBaHue: repbapumn pacTeHNA, KONNIEKLMN XXUBOTHBbIX.

JlaGopaTtopuass  padora  «[1pucnocobneHnsi cemMsH  pacTeHUnd K
pacceneHunIo».

Tema 9. Ikos0rusi c000IECTB. IKOJIOTHIECKHE CUCTEMBI.

CoobllecTBa opraHM3moB. BuOLEHO3 U ero CTpykTypa. CBsisn Mexay
opraHu3mamu B 6MOLIEHO3E.

JkocuctemMa Kak OTKpbiTas cuctema (A. K. TeHcnm). DYHKUMOHA/bHbIE
GNOKN OpraHM3MoB B 3KOCWUCTEME. MPOAYLEHTbI, KOHCYMEHTbI, PefyLeHThbI.
Tpogmyeckne ypoBHWU. Tpodmuyeckme uenn M cetn. ABMOTUYECKME 6IOKK
3KocuCTeM. [MoYBbI U UNbl B 3KOCKUCTEMAaX. KpyroBopoT BeLLECTB 1 NMOTOK 3Heprum
B 9KOCUCTEME.

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

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HanpaBnieHHble 3aKOHOMEpPHbIE CMeHbl CO0OLLEeCTB — CyKueccuu. epBuYHbIE U
BTOPUYHbIE CYKLECCMM W UX TMPUYUHBL. AHTPOMOreHHble BO3AENCTBMSA Ha
cykueccun. KnmmakcHoe coobuectso. briopasHoobpasue 1 nosHoTa Kpyrosopora
BELL,ECTB — OCHOBA YCTOMNYMBOCTU COOOLLECTB.



[NpunpogHble 3KOCUCTEMbBI. Ixocucmemuvl 03€p U pek. IKocucmemvl Mopeu u
oKeanos. IKocucmemvl MyHOp, J1ecos, cmenel, nNyCMmulHb.

AHTpOI'IOFEHHble 3KOCUCTEMDI. ArpO3KOCI/ICTeMa. Arpou,eHos. Pasnnuuns
MeXay aHTPOMNoreHHbIM1U 1 NpupogHbIMMN 3KOCUCTEMaMN.

Yp6oskocuctembl. OCHOBHble KOMMOHEHTbI ypboakocucTeMm. [ropoackas
nopa © ayHa. CuHaHTpOMM3auUMa TOPOACKOM (hayHbl. Buonorunyeckoe wu
X035IMCTBEHHOE 3HaYeHue dlf'PO3KOCUCTEM U yp603KOCI/ICTeM.

3aKOHOMEPHOCTM (HOPMUPOBAHNS OCHOBHbIX B3aMMO/ENCTBUIA OPraHN3MOB B
aKocuctemMax. Porv kackaonoco 3ggekma u 6udo8-30upukamopos (Kirouesvix
61008) 6 yHKYuoHUposanuu sxkocucmem. [N€PEHOC 3HEPTUM U BELLECTB MeXAy
CMEXHbIMM 3KOCUCTEMaMW. Y CTOMUYMBOCTb OpraHM3mos, I'IOI'I)/]'IFILI,I/IVI N 3KOCUCTEM
B YC/TOBUAX €CTECTBEHHbLIX N aHTPOMONEeHHbIX BO3,E|,€I7ICTBI/II7I.

Mexanuzmwi 8030eticmeus 3a2pA3HEeHUll  PA3HLIX Mmunog Ha
CYOOpeaHUIMEHHOM, OPSAHUSMEHHOM, NONYISAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€liCMBUS.
MGTO,U,OI'IOFI/IH MOHUTOPUHIa ECTECTBEHHbLIX N aHTPOMOT€HHbLIX 3KOCUCTEM.

JleMoHCTpauumn
MopTpeT: A. XK. TeHcnn.
Tabnmupl 1 cxembl:  «CTpykTypa  6MOLEHO3a»,  «3JKOCUCTeMa

LUIMPOKOIUCTBEHHOTO f1eCa», «3KOCUCTEMA XBOWMHOMO feca», «PyHKUMOHaIbHbIE
rpynnbl OPraHM3MoB B 3KOCUCTEME», «KpyroBopoT BELLIECTB B 3KOCUCTEME»,
«Llenn nuTaHna (NacTouwHas, AeTPUTHasA)», «OKONOrnMYeckas nupammaa Yncens,
«DKOMormyeckas nupammaa 6uomacchbl», «3KOOrMYeckas nMpaMmmuaa 3HePrum»,
«O6pasoBaHmne 60n10Ta», «lepBryHasa cykueccus», «BocctaHOBNEHME fieca nocse
noXxapa», «3KocucTema o03epa», «ArpoLeHo3», «KpyrosopoT BELLECTB U MOTOK
3HEpPrum B arpoueHose», «Mpumepbl Ypo03KOCUCTEM.

O6opyaoBaHue: repbapun pacTeHWI, KONNeKLMM HaCEKOMBbIX, Yyyena NTuu, v
3Bepen, repbapun KynbTYPHbIX 1 ANKOPACTYLLMX pacTeHWIA, akBapuym Kak Mofenb
3KOCUCTEMBI.

IpakTnyeckas padora «/13yyeHne v onmcaHne ypo0o3KoCUCTEMbI».

JlaGopaTopnas padora «l/3ydyeHne pasHOOOpPasnsa MeNKMUX MOUYBEHHbIX
YNIeHNCTOHOTMX B Pa3HbIX 3KOCUCTEMAX.

DrcKkypeusi «OKCKYpCusi B TUMNYHLIA GroreoleHos (B Aybpasy, 6epesHsik,
e/IbHUK, Ha CYXOA0/bHbIA NN NOMMEHHbIV YT, 03ep0, 60/10TO)».

IKcKypeusi «IKCKypCcUA B arpoakocuctemy (Ha none wuav B Tenan4yHoe
XO035IMCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

Buocthepa — obuennaHetapHasd 060n104ka 3emMnn, rae CyLWecTBYeT WK
CyLLleCcTBOBasa XM3Hb. Pa3BnTre npeacTasnieHnin o buoctepe B Tpyagax 3. 3tocca.



YueHue B. . BepHaackoro o buocepe. Obnactn 6ruocgeps! 1 eé coctas. XKnBoe
BeLLEeCTBO Grocdepbl 1 ero yHKUUN.

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 O 6uoMe. OCHOBHble OWMOMbI CYLLIW:
TYHApPa, XBOHbIe Nleca, CMeLlaHHbIe 1 LUMPOKOIMCTBEHHbIE fleca, CTenu, caBaHHbI,
MYCTbIHW, TPONUYECKNE fleca, BbICOKOropbs. KNnmar, pacTuTesibHbIA 1 XXMBOTHBIN
MUP GUOMOB CyLLN.

CTpyKTypa 1 (hyHKLUMA 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 6MOMbI CylIn», «Knumatmnyeckue
nosica 3emnn», «TyHapa», «Taira», «CMmellaHHbIli nec», «LLIMPOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA NeC».

O6opyoBaHue: repbapuy pacTeHUIA pasHbIX 6UOMOB, KOMNEKLMN XKNBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

JKONOrnYecKne Kpusncbl M KX MNpUYMHbL. Bo3deicTBrMe YenoBeka Ha
buoctepy. 3arpsisHeHVMe BO3AYLIHON cpedbl. OxpaHa BO3dyXa. 3arps3HeHuWe
BOoAHOM cpefbl. OxpaHa BOAHbIX pecypcoB. PaspyuwleHne noysbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHMe KnmarTa.

AHTPOMNOreHHOe BO3JENCTBME HA PAaCTUTENbHBLIN M XMBOTHbLIA MUp. OXpaHa
PacTUTENIbHOTO U >XMBOTHOrO Mupa. OCHOBHble MPUHLUWMbI OXpaHbl MPUPOALI.
KpacHble KHUrKM. Oco60 oxpaHsiemble npupogHble Tepputopun  (OOITT).
BoTaHn4yeckme cagpbl U 300/10MMYECKME NapKK.

OCHOBHble NPUHLMMNLI YCTOMYMBOIO Pa3BUTUS 4YesloBEeYeCTBa U 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 PasBUTUA  OMACHbIX TEXHOrEHHbIX
npoueccoB. Cucmemuvie uUCCIe008aHUSI nepexooa K pecypcocbepezarowjell U
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcol.
HLIMMOHaJleble uH(j)OpMaL;uOHHble cucmemal, 0666116111/!661}01/141/!8 ()OClel’l K
qu)opmauuu nO COCMOSAHUINO OMOENbHbIX 6u008 u 3Kocucmem. OcHogbl



Kopeaburumayuu IKocucmem U Ccnocobo8 6opvovLl ¢ OUONOBPENCOCHUIMU.
PeKOHCWlpyKL}M}Z MOPCKUX U HA3EMHBIX 9KOCUCMEM.

JleMoHCTpanun

Tabnmupl M CXeMbl:  «3arpsasHeHue  atMmocdepbl»,  «3arps3HeHue
rmapocdepbl», «3arpsasHeHne MouBbl», «lMapHMKOBbIA  adidekT», «Oco60
OXpaHsieMble MPUPO/HbIE TEPPUTOPUN», «Moaenn ynpasaseMoro Mmmpa.
O6opyaoBaHue: ¢oTorpaum OXpaHSEMbIX PaCTEHMI U XMBOTHbIX KpacHoi
KHUrK Poccuiickon deaepaunm, KpaCHON KHUMM permoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

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 COCTaBNAoLME: 0CO3HAHNE 06YyYatoLLMMMNCA POCCUIACKON
rpaXX4aHCKON NAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOONPefeneHunto, uanuuue momusayuu K  00yYeHMIO  BMOMOrnK,
yenenanpasientoe paszeumue BHYTPEHHUX YOEXAEHWIn NIMYHOCTU Ha OCHOBe
K/HOYEBBbIX LIEHHOCTENM WM UCTOPUYECKUX TpaguumiA pasBuTUA GMOMOrMYECKOro
3HaHWA, 2comosHocmb u cnocobrocms 00Y4aOLWMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNIbHOCTN  LIEHHOCTHO-CMbIC/IOBBbIMW  YCTAHOBKaMM, MPUCYLLMMWN  CUCTEME
6uonornyeckoro  06pa3oBaHUsl, Hanuuue  npasocosmanus  3KONOTMYECKON
KY/bTYpbl, cnocobrocmu cmasums LENN N CTPOUTL XXU3HEHHbIE M/1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MPOrpamMmMbl Mo 6MOMOrNK AOCTUraKOTCA
B e4MHCTBE Y4eOHOW M BOCNUTaTE/IbHOM [AeATe/IbHOCTU B COOTBETCTBUM C
TPaANLNOHHBIMU POCCUACKAMUN COLMOKYNbTYPHBIMU, UCTOPUYECKUMU U LYXOBHO-
HPaBCTBEHHbLIMM LEHHOCTSAMW, NMPUHATLIMKA B OO6LLECTBE MpaBuiaMu 1 HOpMamMm
MoBeAeHMs N CMOCOOCTBYIOT MpoLeccam CaMOMO3HaHWA, CaMOBOCMUTaHUS W
CaMOopa3BUTWSA, PasBUTUA BHYTPEHHEW MNO3NUUM  NINYHOCTM, MaTpMoTU3Ma U
YBXKEHUS K 3aKOHY W MpaBoOMNopsAKy, YeNoBeKy TpyAa W cTapluemy MoKOJEHUIO,
B3aMMHOI0 YBaXKEHWs, OEPeXXHOro OTHOLUEHWS K KY/IbTYPHOMY Hac/efuio U
TpaaMuuaM MHOFOHaLMOHaNbHOro Hapoga Poccuiickoit ®eaepaummn, npupoge u
OKpY>KaroLLeli cpee.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Yy4yebHOro npeameta «buonoruns»
[0/MKHbI OTpaXKaTb rOTOBHOCTb M CMOCOOHOCTbL 06YYatOLLMXCA PYKOBOACTBOBATLCS
CPOPMMPOBAHHOM BHYTPEHHEN MNO3MLUMENR JIMYHOCTM, CUCTEMOM LEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LLecTBa, PacLUMPEHNE YXMU3HEHHOMO
OnbITa W OMbITa AeATeIbHOCTW B MPOLIECCE peasin3alm OCHOBHBIX Harpas/eHWI
BOCNUTATENIbHON AeATeNIbHOCTI, B TOM YIC/E B YaCTW:

1) rpaIaHCKOro BOCIIMTAHUS:

CHOPMMPOBAHHOCTb MPaXKAaHCKOM NO31LMK 06YyYatoLLErocst Kak akTUBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCMIACKOr0 06LLEeCTBa;

OCO3HaHMe CBOMX KOHCTUTYLMOHHbIX MpaB W 00653aHHOCTEN, YBaXKeHue
3aKOHa ¥ NpaBoMnopALKa;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM [eATe/IbHOCTM MNpu  CO34aHuK
yUYebHbIX MPOEKTOB, PELLEHMN YYeOHbIX M MO3HaBaTe/IbHbIX 3afay, BbIMOIHEHWM
BMONOrNYECKNX 3KCNEPUMEHTOB;

CMOCOOHOCTb  OMnpefensTb COOCTBEHHYKD MO3MUMI0O MO  OTHOLUEHUHO K
ABNEHNSAM COBPEMEHHOM YXXN3HWN U OOBACHATL €é;

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

FOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOMO BbIMOJIHEHUS
yyebHbIX, MNO3HaBaTeNbHbIX W  WCCMEA0BATENbCKAX 3afa4y, YBaXUTE/IbHOIo
OTHOLUEHMSA K MHEHWIO OMNMOHEHTOB MNpPU 06CYXAEHWM CMOPHbIX BOMPOCOB
OM0/IOrMYECKOro CoflepPXKaHus;

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, CBOK PoAMHY, CBOW A3blK U KYNbTypy,
MPOLL/OE U HacTosLLee MHOrOHaLMOHaIbHOr0 Hapoga Poccuu;

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

CMOCOOHOCTb OLIEHMBATb BK/a[ POCCUIACKMX Y4YE€HbIX B CTaHOBMEHWE W
pasBuTMe OMONOrMK, MOHMMAHWUSA 3HaYeHWs OWMONOTUM B MO3HAHWM 3aKOHOB
MPUPOALI, B XXM3HM Ye/ioBeKa U COBPEMEHHOMO 06LLECTBa;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

0CO3HaHMe AyXOBHbIX LLEHHOCTEN POCCUINCKOro Haposa,;

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOr0 NOBEAEHWS;

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

0CO3HaHe NIMYHOr0 BKMNaga B MOCTPOEHME YCTONUMBOro ByayLLero;

OTBETCTBEHHOE OTHOLLUEHVE K CBOVM POAUTENAM, CO3L4aHMIO 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, 00LLECTBEHHbIX OTHOLLEHWIA;

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



FOTOBHOCTb K CaMOBBIPXEHWIO B pasHbIX BUAAaX WCKYCCTBA, CTPEMJIEHME
MPOSABNATL Ka4ecTBa TBOPYECKON NMYHOCTY;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJILTYPbl 310POBbS H
IMOIIMOHAJIIBHOI'O 6JIaFOHOJIy‘II/Iﬂ:

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

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

OCO3HaHWe MNOCMEACTBUIA U HENPUATUA BPeLHbIX NpuBbIYeK (YnoTpebrieHus
aJIKOrons, HapPKOTUKOB, KYPEHNS);

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCT MacTepcTBa, TPYLON00VE;

FOTOBHOCTb K aKTUBHON [eATe/IbHOCTU TEXHOMOMMYEeCKOn U COLMasbHOM
Hanpas/IeHHOCTW, CMOCOOHOCTb MHULMMPOBATL, N/IAHMPOBATb Y CaMOCTOATE/IbHO
BbIMOJIHATL TaKYH [eATe/IbHOCTb;

MHTEPEC K Pas/iMyHbIM cepam NpodeccuoHaibHON AedaTeNIbHOCTH, YMeHue
COBepLlUaTb OCO3HaHHbIA BblIGOp 6Oyaylled npodeccun U pPean3oBbIBaTH
COOCTBEHHbIE XMN3HEHHbIE MaHbI;

FrOTOBHOCTb M CMOCOOGHOCTbL K 006pa3oBaHUIO W CamMo0bpa3oBaHMIO 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
M1aHNPOBAHWUSA MOCTYMKOB W OLEHKM WX BO3MOXHbIX MNOCMeACTBUNA  4ns
OKpY)KatoLLLen cpeapl;

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

CMOCOBHOCTL MCMO/b30BaTb MPMOOpeTaemble MNPV M3y4YeHUn 6uosoruu
3HAHUA W YMEHUs MNPV pelleHuM npobnem, CBA3AHHbIX C  pPauOHa/IbHbLIM
NMPUPOAONO/b30BaHNEM  (COGMOAeHMe  NpaBuil  MOBEAEHWA B MPUPOAE,
Hanpas/IeHHbIX Ha COXpaHeHWe paBHOBECUS B 3KOCUCTEMax, OXpaHy BWAOB,
aKocucTem, brocgepsl);

aKTVBHOE HenpuAaTMe  [elCTBMIA, MPUMHOCALLUMX BpeL  OKpyXaroLlew
MPUPOAHONA Cpefe, YMeHWe MPOrHO3MpoBaTb HebnaronpuATHbIE 3KOMOTUYECKUe
MoCNeLCTBUSA NPeAnpUHUMAaEMbIX AeCTBUA U NpPesoTBpaLlaTh UX;



Ha/M4me pa3BMTOro 3KOMIOMMYECKOro MbILLIEHNS, 3KOMOMMYECKON Ky/bTypbl,
onbITa [eAaTeNbHOCTH 9KOJIOTMYECKOW HanpaB/eHHOCTH, YMeHNs
PYKOBO/JCTBOBATbCSA VMW B MO3HABaTE/IbHOM, KOMMYHUKATUBHOW W COLINASIbHON
MpaKTUKe, rOTOBHOCTM K YHYacTUIO B NPaKTUYECKOW [AesiTe/IbHOCTU 3KO/IOMMYECKOMN
HanpaB/IeHHOCTU;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

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

COBEPLLEHCTBOBAHNE $S3bIKOBOM W UMTATE/IbCKOM KyNbTypbl KakK CpeacTsa
B3aVMMOZENCTBUA MEXAY MOAbMU U NO3HAHWUA MUPA;

MOHWMaHMe cneunpukn BUONOrMM Kak Hayku, OCO3HaHUS e€é poin B
(hopMMpOBaHUM pPaLMOHA/IbHOIO HAY4YHOrO MbILLMIEHMS, CO3[4aHUWN LIENOCTHOro
npefcTaBneHnsi 06 OKpPYXKatolemM MUPE Kak O eAUHCTBE MPUPOfbl, YenoBeka U
06LLecTBa, B MO3HaHWM MPUPOAHBLIX 3aKOHOMEPHOCTE W pelleHnn Mpobem
COXpaHeHus NPUPOAHOro paBHOBECHUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOTMWA AN COBPEMEHHON LMBUU3ALMN:
obecrneyeHNss HOBOIO YPOBHS Pa3BUTUA MeAMUMHBI, CO3[aHMe MepPCrneKTUBHbIX
OMOTEXHOMOrNIA,  CNOCOGHbLIX  pellaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUSA
4e/10BEYECTBa, MOMCKa NyTei BbIXoAa M3 rnobasibHbIX 3KOM0rMYecKnx npobnem u
obecrneyeHns  nepexoga K  YCTOMYMBOMY  pasBUTUIO,  palOHasIbHOMY
NCMOMb30BaHNIO MPUPOAHbLIX PECYPCOB M (POPMMPOBAHMIO HOBbLIX CTaHAapTOB
XU3HNY;

3aMHTEPECOBAHHOCTb B  MOMYYEHUM OMONOTMYECKUX 3HAHWUA B LENsX
MOBbILLIEHMS 00WEA KynbTypbl, ECTECTBEHHO-HAYYHOW [PaMOTHOCTM, Kak
COCTaBHOM 4acTu (PYHKUMOHa/IbHOM FpaMOTHOCTM 06y4atowmxcs, popMmpyemon
MNpu N3yyYeHUn G1Uonoruu;

MOHUMaHWe CYLHOCTWM MeTOAOB MO3HaHWA, UCMO/b3YEMbIX B €CTECTBEHHbIX
HayKaX, CMOCOGHOCTM WCMO/Mb30BaTb MOJMyYaeMble 3HaHWA [N aHam3a U
O0OBACHEHUS ABNEHUIA OKPYXKatOLLEro Mmpa U NPOUCXOAALLMX B HEM WU3MEHEHWIA,
yMeHue faenaTb OOOCHOBaHHbIE 3aK/NHOYEHMSI HA OCHOBE HayuyHbIX (aKTOB U
NMEOLLIMXCS AaHHbIX C Lie/Ibo MoyYeHns 4OCTOBEPHbIX BbIBO/OB;

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

OCO3HaHMe LIEHHOCTM Hay4yHOW [eATeIbHOCTM, FOTOBHOCTb OCYLLECTB/ISATh
MPOEKTHYIO M UCCeA0BaTe/TbCKYH AeATe/IbHOCTb MHANBUAYAILHO U B TPYINE;

FrOTOBHOCTb M CMOCOOHOCTb K HEMpepbiBHOMY  00pa3oBaHUIO U
camMoo0pa3oBaHNIO, K aKTMBHOMY MO/IYYEHUO HOBbIX 3HaHWA MO 6uonorum B
COOTBETCTBUU C XKM3HEHHBIMU MNOTPEBHOCTAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS YyueBHOro npeameta «buonorus»
BK/IOYAIOT: 3HauMMble N8 (HOPMUPOBAHMS MUPOBO33PEHUS  0BYYaKOLLIMXCS
MEXANCUMNINHAPHbIE (MeXnpeaMeTHble) 06LLeHayUHble MOHSATMS, OTpaXatoLime
LeNOCTHOCTb Hay4yHOW KapTWHbI MuMpa W CneuuduKy MeToAoB MO3HAHWS,
MCMO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (BELLEeCTBO, SHEPruisi, sABeHne, Npouecc,
cucTeMa, HayyHbIid (hakT, NPUHLMM, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
nccnefioBaHWe,  HabnofeHWe,  U3MEPeHWe,  IKCMEPUMEHT U ApYTue);
YHUBepCanbHble Yy4yebHble AelicTBUS  (MO3HaBaTeslbHble, KOMMYHUKATVBHbIE,

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

MVPOBO33PEHYECKME  3HAHUA W YHMBEPCa/ibHble  Y4ebHble AeWACTBUA B
Mo3HaBaTe/lbHOM U COLManbHON NPaKTUKe.

B pesynbrate wu3yyeHus OMOMOTUM Ha YPOBHE CpPeAHero 06LLero
obpa3oBaHMa Yy obyuvatouwleroca OyayT  cPOPMUPOBAHbI  MO3HABATE/IbHbIE
YHMBEPCa/IbHble YUYebHble [eCTBUSA, KOMMYHUKaTUBHbIE YHVBEPCa/IbHbIE YYeOHble
[ECTBUA, PerynsTvBHble YHUBEPCa/ibHble Y4yeOHble [eiCTBMS, COBMECTHas
[eATe/IbHOCTb.

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

OB.]IaI[eHI/le YHUBEPCAJIBHBIMHA yqeﬁHblMI/I MO3HABaATCJIbHBIMHU
AEeHCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE JIeCTBHS:

CaMOCTOATE/IbHO  (DOPMY/NIMPOBaTb WM aKTya/M3vMpoBaTb  Mpobnemy,
paccmarpusaTtb eé BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUWN 3HAHWI MPUEMbI JIOTUYECKOTO MbIL/IEHNS
(aHann3a, cMHTEe3a, CpaBHeHU, KnaccupmKkaLlmmn, 0606LLEHNSA), PaCKPbIBaTbL CMbICA
BMONIOTMYECKMX NMOHATUI (BbIAENATb UX XapaKTepHble MPU3HaKW, YCTaHaB/MBaTb
CBSA3M C APYTVIMU NOHATUAMWN);

ONpeaenaTb LUenu [OeATeNbHOCTW, 33jaBas MNapameTpbl U KpUTEpUM UX
LOCTVXeHWs, COOTHOCUTL Pe3y/bTaTbl AeATeNIbHOCTM C MOCTAB/IEHHBIMU LEeNsamu;

MCNONb30BaTh BUOMOTMYECKME NOHATUA A1 0OBACHEHNS (PAKTOB U ABMIEHNI
YKNBOW NpMpoAbl;

CTPOWUTbL JIOTUYECKUe paccyxieHus (MHAYKTUBHbIE, AefLYKTVBHbIE, [0
aHanorny), BbISBNATb 3aKOHOMEPHOCTW W MPOTMBOPEYMS B paccmaTpuBaembiX
ABNEHUAX, (DOPMY/IMPOBATHL BbIBOAbI U 3aK/HOYEHUS;

MPUMEHATbL  CXEMHO-MOfe/fIbHble  CcpeActBa  Afd NpesCTaB/IEHNS
CYLLECTBEHHbIX CBA3e/ U OTHOLLEHWI B M3y4YaemblX 6MOMOrMYeckmx obbekTax, a



TaKKe  MNPOTMBOPEYMA  PasHOro  pofa,  BbISB/MIEHHbIX B Pas/IMYHbIX
NH(OPMaLNOHHBIX UCTOYHUKAX;

paspabaTbiBaTb NiaH pelleHns npobneMbl C YY4ETOM aHa/mM3a MMEHLLMXCA
mMaTepuasibHbIX U HemaTepuasibHbIX PECYPCOB;

BHOCUTb KOPPEKTMBLI B 1eATENbHOCTb, OLEHNBATL COOTBETCTBMNE Pe3y/bTaToB
LIeNsiM, OLIeHVBaTb PUCKM NOCNEACTBUI AeATeNIbHOCTY;

KOOPAUHMPOBaTb U BbIMOMHATL  PpaboTy B YC/IOBUAX  pPeasibHoro,
BUPTYa/IbHOr0 ¥ KOMBUHMPOBAHHOIO B3aMMOJECTBUS;

pasBrBaTb KPeaTMBHOE MbILLIEHUE MPY PELLEHNN XN3HEHHbIX NPOo6/eM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

B/lafieTb HaBbIKaMy y4ebHO-MCCe0BaTe/IbCKON N MPOEKTHOW AeATe/IbHOCTH,
HaBblKaMy  paspelleHns  npobnem, CrOCOOHOCTbIO W TFOTOBHOCTbIO K
CaMOCTOATE/IbHOMY NMOUCKY METOZO0B PeLLeHNs NPakTUYecKmx 3afad, NPUMEHEeHNIO
pa3/IMyYHbIX METOL0B NO3HAHNS;

MCNOMb30BaTh PasMYHble BUAbI AEATEbHOCTU MO MOJIyYeHUD HOBOIO
3HaHWSA, €ero WHTepnpeTauuy, npeobpasoBaHMIO W MPUMEHEHUIO B Y4YeOHbIX
CUTYyauusax, B TOM YnC/e Npu Co3faHMmn yYebHbIX U CoLMabHbIX MPOEKTOB;

(hopMMpPOBaTb HayUHbIA TUM MbILLIEHNS, BNafeTh Hay4YHOW TePMUHO/OIUEN,
KNKOYEBLIMU NOHATUAMM U METOAaMU;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHblE 3afayvM B 006pa3oBaTe/lbHOM
LEATENbHOCTU U XKMU3HEHHbIX CUTyauusax;

BbIAIBNATbL MPUYMHHO-CNEACTBEHHbIE CBA3M W aKTyaiu3uMposatb 3afavy,
BblABUraTb rUMoTe3y eé pelleHus, HaxoAWUTb apryMeHTbl ANS [L0Ka3aTenbCTBa
CBOMX YTBEPXKAEHWIA, 3alaBaTb NapameTpbl Y KPUTEPUN PeLLeHNS;

aHanM3MpoBaTb MOJlyYeHHble B XOA4E peLlleHuUa 3afayn  pesynbTarthl,
KPUTUYECKWN OLeHMBATb UX AOCTOBEPHOCTb, NPOrHO3MPOBaTL N3MEHEHWE B HOBbIX
YCNOBUSX;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHMBATb NPUOBPETEHHDIN OMbIT;

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

YMeTb MEePEHOCUTb 3HaHMA B MO3HABaTe/IbHYHD W MPaKTUYecKyro 061acTu
XUN3HeaeATebHOCTH,

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

BblABUraTb HOBbIE WAen, Npeanaratb OpPUrMHasIbHbIe NOAXOAbl U peLleHns,
CTaBUTb NPobnembl U 334a4u, LONYCKatoLLMe anbTepHATUBHbIE PELLEHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTMPOBATLCA B Pa3/IMUHBIX UCTOYHMKAX MH(opMaLun (TEKCTE y4ebHOro
nocobus, Hay4yHO-MOMyNAPHON NMTepaType, OMOMNOrMYECKUX CNOBapsx WU
CMpPaBOYHNKAX, KOMMbIOTEPHbIX 6a3ax [aHHbIX, B VIHTepHeTe), aHa/JM3MpoBaTh



NH(OPMALMIO Pa3/INYHbIX BULOB M (POPM NpeAcTaBieHns, KPUTUYECKU OLIEHMBATD
eé OCTOBEPHOCTL U HEMPOTMBOPEUNBOCTD;

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

npuobpeTatb OMbIT WUCMO/b30BAHUA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOMNiA, COBEPLUEHCTBOBATb Ky/IbTYpPY aKTUBHOIO MCMO/b30BaHWA Pas/iyHbIX
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 ¢
OMONOTMYECKON  MHOPMaLMER: NPUMEHATb  XUMWYECKME, (PU3MYECKME U
MaTemMaTMyeckme 3Haku U CUMBO/SbI, (hOpMYy/bl, abbpeBmaTypy, HOMeHKNaTypy,
ncrnonib3oBaTb M Npeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME  CPeACTBa
HarnsagHoCTw;

BfafeTb  HaBblkaMuM  pacno3HaBaHMs W 3aWuUTbl  MHOpMaLun,
NHHOPMaLMOHHOM 6€30MacHOCTN IMYHOCTH.

OBnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHHMH:

1) o0mmennme:

OCYLLECTB/IATb KOMMYHUMKaLMK BO BCEX C(pepax XXMU3HU, aKTUBHO Yy4acTBOBaTb
B Avasnore Wi LUCKycCUM Mo CYLLECTBY 06Cy>KaaeMol TeMbl (YMeHVe 3afaBaTb
BOMPOCHI, BbICKa3blBaTb CYXEHWA OTHOCUTENbHO BbIMOSHEHWUSA NpeanaraeMom
3aja4un, yunTbIBaTb UHTEPECHI U COrNacoBaHHOCTbL MO3ULMIA APYrMX YYaCTHUKOB
Aananora unmn gucKyccun);

pacno3HaBaTb HeBepbasibHble CpeacTBa 00LWEeHWs, MOHMMaTb 3HauyeHue
COUManbHbIX 3HAKOB, MPenoOCbIOK BO3HWKHOBEHMS KOH(IMKTHLIX CUTYaUui,
YMeTb CMAryaTb KOH(/IMKTbI 1 BECTU MEPeroBopbl;

BNageTb pas/iMyHbIMU crnocobammn O6LLEHNS N B3aUMOAENCTBUSA, NOHMMATb
HaMepeHnst ApYrux NoLen, NpossiATb YBaXKUTENIbHOE OTHOLLEHME K COBeCeJHUKY
1 B KOPPEKTHOM hopme hopMyIMpoBaTb CBON BO3PaXKEHUS;

Pa3BEPHYTO U JIOTMYHO M3naraTb CBOKD TOYKY 3PEHMSI C UCMO/Ib30BAHUEM
A3bIKOBbIX CPeLCTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMaTb M UCMOMb30BaTb MPENMyLLLECTBA KOMaHAHON M UHANBUAYaA/IbHOM
paboTbl NPY pPeLLeHN 6UONOrMYECcKor NPo6/1eMbl, 060CHOBbLIBaTb HEOOXOAUMOCTb
MPUMEHEHUS TPYNMNOBbIX (JOPM B3aUMOZENCTBUSA NPU PeLleHnn y4ebHOM 3aaauun;

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



NPpUHMMaTb  LEN  COBMECTHOM  [AesTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPAMHUPOBaTb [EACTBMS MO €€ AOCTVDKEHUIO: COCTaBfsiTb NNaH [encTBuUiA,
pacnpefensTb Pon C YYETOM MHEHWIA Y4YaCTHUKOB, 06CY)XAaTb pe3y/nbTarthl
COBMECTHO# paboThbl;

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

npeanaratb HOBble MPOEKTbl, OLEHMBAaTb WAEM C MNO3ULUUN  HOBW3HBI,
OPUIMHAIBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe MoBefeHWe B  Pas/INYHbIX
CUTYyaLmaX, MPOSBATL TBOPYECTBO U BOOOPaXKeHUe, ObITb MHALMATUBHbLIM.

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHU PETryJAATHBHBIMHA HeﬁCTBHHMH:

1) camoopranu3anusi:

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

BbIOMpaTb Ha OCHOBE OMOMOrMYECKMX 3HAHWIA LENeBble U CMbICNOBbIE
YCTaHOBKM B CBOWMX AEWCTBUAX W MOCTYMKax MO OTHOLUEHWIO K XXMBOW MpPUPOAE,
CBOEMY 30P0BbI0 1 340POBLI0 OKPYXKAOLLKX;

CaMOCTOSATE/IbHO OCYLLECTB/IATL MO3HABATE/IbHYIO [esATeNbHOCTb, BbISABIATb
Npo6iemMbl, CTaBUTb U (DOPMYNIMPOBaTL COOCTBEHHbIE 3a[a4yn B 06pa3oBaTe/lbHOM
AEATENIbHOCTU U YXXNU3HEHHbIX CUTYaLUsX;

CaMOCTOATE/IbHO  COCTaBNATb MMaH  pelleHns MpobreMbl € YYETOM
MMEIOLLIMXCS PECYPCOB, COBCTBEHHbLIX BO3MOXHOCTEN M NPenoUTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPeLNOUTEHNIA;

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

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

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

2) CAaMOKOHTPOJIb:

[iaBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI B [EeATENbHOCTD,
OLleHMBaTb COOTBETCTBIME Pe3y/IbTATOB LieNAM;

BNafieTb  HaBblKaMW  MO3HaBaTeNbHOM  peekcn  KaK  OCO3HaHWS
COBEPLUAEMbIX AEWCTBUA W  MbICAIUTENbHbLIX MPOLECCOB, WX Pe3y/nbTaToB U
OCHOBaHWIA, MUCMoMb30BaTb NMPUEMBbI pethneKcun A5 OLEHKN CUTyaumu, Bblbopa
BEPHOr0 peLLeHus:;

YMEeTb OLEHMBaTb PUCKM W CBOEBPEMEHHO MPUHMMATb PELUEHMS MO UX
CHVXKEHWIO;



NPMHMMATb MOTWMBbI W apryMeHTbl APYrUX Mpy aHanvMse pesynbTaToB
AESTENbHOCTW;

3) npuHsTHE celOsl ¥ APYTUX:

NPUHUMAaTb Ce6s, MOHMMas CBOM Hej0CTaTKN U AOCTONHCTBA;

NPMHUMAaTb MOTMBbI W aprymMeHTbl [pyrux npu aHaiuse pesynbTaToB
AESTENbHOCTW;

NpW3HaBaTb CBOE NMPaBO W NPaBO APYrMX Ha OLLNOKY;

pa3BMBaTb CMNOCOGHOCTb MOHMMATL MUP C MO3MLIMK APYroro YenoBekKa.

INPEJIMETHBIE PE3YJIBTATBI

MpeaMeTHble pe3y/bTaTbl OCBOEHWUS COLepXaHusi Yy4yebHOro mnpegmera
«bvonorna» Ha yrny6néHHOM YpOBHe OpPWEHTUPOBaHbI Ha 0becrneyeHue
npounbHOro  obydyeHms  obydarowmxca  6uonormn. OHM  BK/IKOYAOT:
cneyuduyeckne 41 6UONOrMM Hay4vHble 3HaHWS, YMEHUS 1 Crocobbl AeCTBUIA MO
OCBOEHUIO, UHTEpMnpeTaumMm 1 npeobpasoBaHUO 3HaHWI, BUAbI AeATeNbHOCTM MO
MOIYYEHUIO HOBbIX 3HAHWI U NX MPUMEHEHUIO B Pa3/IMUHbIX YYEOHbIX, & TaKXe B
peasibHbIX XXWU3HEHHbIX cUTyaumax. MNpegmeTHble pesynbTartbl MPeACTaB/IeHbl MO
rofjam nsyyeHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4yebHOro npeameta «buonorua» B 10
Kaacce JOMKHbI OTPaXKaTb:

CPOPMMPOBAHHOCTL 3HAHWA O MecTe K posum  6uonorum B CUCTEME
eCTECTBEHHbIX HayK, B (JOPMMPOBAHMM eCTECTBEHHO-HaYy4HOW KapTUHbI MUpa, B
MO3HAaHWM  3aKOHOB  MPMpPOAbl W peweHun  Npob/seM  pauvoHasIbHOro
MPYPOAOMNO/L30BaHNSA, O BKNaLe POCCUNCKUX U 3apyOeXHbIX YUYEHBIX B pa3BUTHE
6uonoruu;

BlafleHne  CUCTeMO  OMONOrMYEeCKUX  3HaAHWIA, KOTOpas  BK/IHOYAET:
OCHOBOMoO/Mararowye OUMOMOrMYecKne TEPMUHbI U MOHATUA (KM3Hb, KIIETKA,
opraHusM, MmeTabonmsMm, romeoctas, CaMOperynsaums, CamMoBOCMPOU3BELEHNE,
HacnefCTBEeHHOCTb, M3MEHUMBOCTb, POCT M pasBUTWE), BMOMOTMYECKME Teopuwn
(knetouyHas Teopusa T. LLUBaHHa, M. LLneigeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacTteeHHocT T. MopraHa), ydveHua (H. WM. BaBunoBa — 0O UeHTpax
MHOroobpasns 1 NPOUCXOXAEHWUS  KYNbTYPHbIX  PacTeHWil),  3aKOHbl
(egvHOOGpasna MOTOMKOB MepBOr0 MOKOMEHWs, PacLUensieHns, YMCTOTbl ramerT,
He3aBMCMMOro HacnegosaHus [. MeHpgens, romonornyeckux psgos B
Hac/eCTBEHHOA N3MEHYNBOCTH H. . BasusioBa), NPUHLUMMBI
(KOMMnemMeHTapHOCTW);

BMafleHne OCHOBHbIMW METOJaMM Hay4yHOro Mo3HaHUA, WUCMOMb3yeMbIX B
OMOMIOTUYECKMX WUCCNefoBaHUAX XXMBbIX OOBLEKTOB (OnucaHue, W3MepeHue,
HabntoAeHMe, IKCNEPUMEHT);



YMeHVe BblfeNIATb CYLLEeCTBEHHbIE MPU3HAKWN: BUPYCOB, K/IETOK NPOKapuoT U
3YKapnoT, OAHOKMETOYHbLIX W MHOFOK/IETOYHbIX OPraHnM3MoB, B TOM 4uc/e
GakTepuiA, rprboB, PaCTEHWUIA, XXUBOTHbLIX 1 Ye/I0BeKa, CTPOEHNS OPraHoOB U CUCTEM
OpPraHoOB pacTeHWI, >XMBOTHbIX, Yes0BeKa, MPOLECCOB XKM3HEAeATeIbHOCTH,
MPOTeKaloLWwmMx B OpraHM3Max pPacTeHWi, XXMBOTHbLIX U YesloBeKa, 61oIormyecknx
npoueccoB: obMeHa BeLlecTB (MeTabonM3m), NpeBpaLleHns 3HEPTrMK, BPOXKEHUS,
aBTOTPOHOr0 M reTepoOTPOYHOro TUMOB NUTaHKA, (DOTOCUHTE3A Y XEMOCUHTE3A,
MWUTO3a, Meli03a, ramMeToreHesa, sMopMoreHesa, NOCTIMOPMOHAILHOIO Pa3BUTUS,
Pa3MHOXEHUS,  WMHAMBUAYaNbHOroO  pa3BuMTUA  opraHusma  (OHTOreHesa),
B3aMMO/ENCTBMSA reHoB, reteposmnca, UCKYCCTBEHHOI0 0T60pa;

YMeHVe YyCTaHaB/MBaTb B3aMMOCBS3M MeXAy opraHomgamu Knetkm u ux
(YHKUMAMM, CTPOEHWEM KNEeTOK pasHbIX TKaHed W WX (YHKUUAMA, Mexay
opraHaMuM M CUCTEeMaMW OpraHoB Y PacTEHWI, >XMBOTHbIX W YesioBeKa U UX
(OYHKUMAMA, MEXAY CUCTEMAMM OpPraHoB U UX (YHKUMUAMK, MeXAy 3Tanamu
obMeHa BeLLecTB, aTanaMu K/IeTOUHOI0 LUMKIa U YKU3HEHHbIX LIMK/I0B OPraH1M3mMoB,
aTarnamn 3MOPMOHA/ILHOTO Pa3BUTWUA, FEHOTMNOM U (DEHOTMNOM, (PEHOTUMOM U
(hakTopamu cpefibl 06UTaHUS;

YMEeHWe BbISBNATb OT/IMYMTE/NbHbIE MPU3HAKM XXMBbIX CUCTEM, B TOM YuC/e
PaCTEHWUIA, YXUBOTHbIX U Ye/I0BEKa;

YMEHWE WCMo/b30BaTb COOTBETCTBYIOLLME apryMeHTbl, OMOMIOrMYecKyHo
TEPMUHONOIMIO U CUMBOJIMKY A/ [oKa3aTe/lbCTBa POACTBA OPraHM3MOB pasHbIX
CUCTEMATUYECKUX TPYNM;

YMeHMe peLuaTb 61Monormyeckme 3agadm, BblSBAATb NPUUMHHO-CIEACTBEHHbIE
CBA3N MeXY 1ccnefyeMbIMU 6MON0rMYECKMMI MPOLeCCamMm U ABIEHNAMM, fenaTb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB.;

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

YMeHVe BblABWratb TUMOTe3bl, MNPOBEPATb WX 3KCMEPUMEHTASIbHBLIMM
cpeacTeaMu, opmynupys Lenb WUCCNefoBaHWs, aHa/IM3MpoBaTb MOMYYeHHbIe
pesynbTaThbl U AeNaTb BbIBOAbI;

YMeHMe y4acTBOBaTb B Y4eOHO-ucCefoBaTe/IbCkoi pabote no 6Guonorum,
3KONOrMnM 1 MeauLmMHe, NPOBOAMMON Ha 6a3e LUKOJbHBLIX Hay4HbIX 06LecTB, W
NyoANYHO  MpPeAcTaBNATb  MOMyYeHHble  pe3ynbTatbl  Ha  YYEHUYECKUX
KOH(DepeHLmsX;

YMeHMEe OLEeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCCef0BaHUA B
obnactm  6uonormv M MeAuUMHbI  (KNOHWPOBaHWE,  MCKYCCTBEHHOE
OMM0A0TBOPEHME, HarpaB/ieHHOE WM3MEHeHMEe TeHOMa W CO3[aHue TPaHCreHHbIX
OpraHvn3moB);



YMeHMe OCYLLECTBNATL OCO3HaHHbIA BbIGOp OyayLleil NPodeccMoHaIbHOW
[eAaTeNbHOCTN B 06n1acTy 6uoniorumn, MeauumMHbl, GUOTEXHOMNOIMW, BETEPUHapUN,
Ce/IbCKOro XO03AMCTBA, MULLEBOW MPOMBbILLIIEHHOCTU, YIrNy6iaTb MO3HaBaTe bHbIN
NHTEPeC, HanpaB/ieHHbIN Ha 0CO3HaHHbIA BbIOGOP COOTBETCTBYHOLLE Mpoteccun n
MPOAO/MHKEHNE  OMOMOrMYeCKOro 06pa3oBaHWA B OpraHu3aumsax CpefHero
NPodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

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

COPMMPOBAHHOCTb 3HAHWA O MecTe W ponn GUONOTMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBaHWN COBPEMEHHON €eCTeCTBEHHO-HaYy4HOM
KapTUHbI MMpa, B MO3HAHUW 3aKOHOB MPUPOAblI W PELUEHUN 3IKOJIOTUYECKMX
Npo6seM 4YenoBeyecTBa, a TakKkKe B peLUeHMM BOMPOCOB paLMOHa/IbHOIO
MPUPOLOMNO/Ib30BaHUSA, U B (POPMUPOBAHMUN LIEHHOCTHOIO OTHOLLEHUS K MPUPOSE,
06LLIECTBY, YeNoBeKY, 0 BK/afe POCCUIACKMX N 3apyOeXHbIX YUYEHbLIX-61M0M0roB B
pasBuTNe 6UOOrNK;

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

yMeHVe  BnafleTb  OCHOBHbIMW  MeTOZaMM  HAy4YHOro  Mo3HaHu4,
NCMO/b3yeMbIMU B BMONIOMMYECKMX UCCNEA0BAHUAX XKNBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHue, naMepeHne, Hab/MO4EHWE, 3KCMEPUMEHT), crnocobamMmn BbISB/IEHUSA U
OLLeHKM aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

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

YMeHVe YCTaHaB/MBaTb B3aMMOCBA3N MeXAy MpoueccaMmy 3BOOLNN,
ABWKYLLMMU CUMaMK aHTPOMOreHe3a, KOMMOHEHTaMW Pas/IMYHbIX 3KOCUCTEM U
MPUCMOCO6/IEHNAMW K HUM OPraHn3MOB;

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



KOMMOHEHTOB ~ 3KOCMCTEM, B3aMMOCBSA3e/  OpPraHM3mMoB B CO06LLECTBax,
aHTPOMOreHHbIX 3MEHEHWIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMEHME WCMOoMb30BaTb COOTBETCTBYHOLLME apPryMeHTbl, BMOMOrMYecKyto
TEPMUHONOIMIO U CUMBO/IMKY AN [loKa3aTe/lbCTBa POACTBAa OPraHM3MOB Pa3HbIX
cucTeMaTUYECKUX Py, B3aUMOCBSA3WN OpPraHnM3MoB 1 cpefbl 06UTaHWs, eANHCTBA
YefIoBEYECKNX pac, HEeob6XO4MMOCTUM COXPaHeHuUst MHOroobpasusi BUAOB U
3KOCUCTEM KaK YC/IOBUS COCYLLLECTBOBAHUA NPUPOAbI U YeNI0BEYECTBa;

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

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

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

YMeHMe y4yacTBOBaTb B Y4ebHO-MCCNenoBaTe/IbCKo paboTe no 6uonorum,
3KONOrMM 1 MeaMumMHe, NPOBOAMMON Ha 6ase LUIKOMbHbIX Hay4HbIX OOLLECTB, U
Ny6ANYHO  MpPeAcTaBNATb  MOMYYEHHble  pe3ynbTaTbl  Ha  YYEHUYECKMX
KOH(epeHUusx;

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

YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlen npogeccroHanbHOM
AeaTeNbHOCTN B 061acT 6UONOrN, 3KOMOTUK, NPUPOAONOL30BaHNSA, MEANLIVHBI,
OMOTEXHONOIM, MNCUXONOrMKN, BETEPUHAPWK, CENbCKOr0 XO03AMCTBa, MULLEBON
MPOMbILLUNEHHOCTW, YrAyoNAaTb MO3HaBaTeNbHbIA WMHTEPEC, HamnpaB/EHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW  npodieccun U NPOAO/IKEHME
OMONOrnyYecKoro 0bpas3oBaHUs B OpraHM3aUmsaX cpegHero npogecCMoHaIbHOro U
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 LK 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 M3MEHUYNBOCTHU 6
14 "eHeTVKa YenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BroTexHomorna n cMHTeTUYecKas bruonorus 4
17 Pe3epBHoE Bpems 1




OBLEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 3apoxXaeHune 1 pa3BuTHE 3BOMOLUOHHBIX 4
npeAcTaBneHnin B 6uonornm
MUKpO3BOOLMA 1 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
3KoNorns 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 IINTAHUPOBAHHUE

10 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypcbl
Bronorus Kak KoMiaekcHas Hayka 1 Kak 1
4aCTb COBPEMEHHOr0 06LLecTBa 04.09.2023
YKuBble CUCTEMbI M NX CBOCTBA 1
06.09.2023
YpoBHEBas OpraHn3aLms XX1BbIX CUCTEM 1
P prarusay 07.09.2023
cTOpns OTKPBITUS Y U3YYEHUS KNETKN. 1
KnetouyHasa Teopus 11.09.2023
MeToAabl MONEKYNAPHOM N KNETOUHOM
6ronoruu. MpakTnyeckas paboTta
«3yyeHrie MeTOA0B KIETOUHOW 61onorum 1 05
(Xxpomatorpadus, anekTpogopes, ' 13.09.2023
AnddepeHumansHoe LeHTPUMYTrMpoBaHue,
MLP)»
XMMUNYECKNI coCTaB KNeTKK 1 14.09.2023
MwuHepanbHble BeLeCcTBa KNETKN, NX 1
oronornyeckas posb 18.09.2023
OpraHunyecKue BeLLecTBa KIeTKM — BesKu.
NabopaTopHas pabota «O6Hapy»XeHne 1 0.5 90.09.2023

6enKoB ¢ NOMOLLbH Ka4YECTBEHHbIX




peakLmin»

CBolicTBa, Knaccudmkaums n QyHKLMUM

o 6enkoB 21.09.2023
OpraHunyecKkue BeLLeCTBa KNeTKU —
10 yrneeogbl. OpraHnyeckune BeLecTsa 95.09.2023
KNETKN — NIUNNLbI
HyknenHosble kucnotbl. AHK n PHK.
1 NabopaTopHas paboTa «MccnefoBaHme 05
HYK/IEMHOBbIX KUC/OT, BblAeNeHHbIX U3 ' 27.09.2023
K/IETOK Pa3/INyHbIX OpraHnu3MOoB»
12 O606L1eHMe No Teme "XMMUYECKMIA cOCTaB
KNneTkn" 28.09.2023
13 CtpoeHue n yHKuun AT®. ipyrue
HyKneosugTpudochatsl (HTP) 02.10.2023
CekseHunpoBaHue HK. MeTtoabl
14 reHOMMUKMN, TPAHCKPUMNTOMUKN, 04.10.2023
NPOTEOMUKN
15 MeTozbl CTPYKTYpHOIA 6ronorum 05.10.2023
16 Tunbl KNETOK. MNMpoKaproTNYecKasa KneTKa 09.10.2023
CTpOoeHUe 3yKapnoTUYECKOMW KIETKMN.
17 rlpaKTMHef:Kaﬂ paboTa «l3yueHne CBOWCTB 0.5 11.10.2023
KNETOYHOW MeMbpaHbI»
18 [MoBEpPXHOCTHbI annapaT KNeTKu
12.10.2023
19 OfHOMeM6bpaHHble OpraHonabl KNeTKU. 05
MpakTryeckas paboTta «/3yueHune ' 16.10.2023




ABWXEHNA LUTOMNA3MbI B PACTUTENTbHbBIX
KJNIETKaxX»

20

MonyaBTOHOMHbIE OpraHoM bl KNEeTKM:
MUTOXOHAPWM, NNacTubl. JTabopaTopHas
pa6oTa «ViccnegoBaHuMe Naa3monmsa
AEenna3Mosin3a B pacTUTE/bHbIX KNeTKax»

0.5

18.10.2023

21

22

HememO6paHHble OpraHon bl KNeTKK

CTpoeHve 1 yHKLMM Sapa

19.10.2023

23.10.2023

23

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

0.5

25.10.2023

24

AccUMnnauma v QUCCUMUNALNA — aBe
CTOPOHbI MeTabonmnsma. Tunbl 06MeHa
BeLecTs. JTabopaTtopHas paboTa
«M3yyeHre KaTa/IMTUYECKON aKTUBHOCTY
(hepMeHTOB (Ha Npumepe amunasbl U
KaTanasbl)»

26.10.2023

25

depMeHTaTVBHbIN XapakTep peakuui
K/NIeTOYHOro meTabonuama. JlaboparopHas
paboTa «l/3yyeHne (hepMeHTaTUBHOIO
pacLuensieHns nepokcmaa Bo4opoaa B
PacTUTENbHBIX U XXMBOTHbIX KNETKax»

0.5

08.11.2023

26

Benkun-aktmBaTopbl 1 6eNKN-MHTMOUTOPBI

09.11.2023

27

ABTOTPOMHbIV TN 06MeHa BeLLECTB




13.11.2023

28 doTOCMHTES 15.11.2023
XemocuHTe3. JTabopaTtopHas paboTa
K« .
29 X(eil\sl)gs:s:evl:a:poueccos (hoToCUHTE3a 1 0.5 16.11.2023
AHa3p06HbIe OpraHn3mbl. Bugbl
30 6poXkeHus. JlabopaTopHas paboTa
«CpaBHeHe NpoLLeccoB BPOXeHMS 1 20.11.2023
AbIXaHUs»
31 A3p06HbIe OpraHn3Mbl. Tarbl
3HEpreTMYecKoro obmeHa 22.11.2023
AHeprus MeMobpaHHOro rpagneHTa
32 NMPOTOHOB. CnHTe3 AT®: paboTta
nEOTOHHoF/’l ATCD-CI/IHTaSb? 23.11.2023
33 Peakunn maTpuyHOro CMHTE3a 97 11.2023
34 TpaHCKPUNUMA — MaTPUYHbINA CUHTE3
PHK 29.11.2023
35 TpaHcnauus n eé atansl 30.11.2023
36 KoanposaHve aMUHOKUCAOT. Posib
prnbocom B 6GMoCcnHTE3E 6enka 04.12.2023
37 OpraHu3aumsa reHoma y npokapmorT 1
aykapunot 06.12.2023
38 MonekynspHble MexaHu3Mbl 3KCNpeccuiu
reHoB Yy 3yKapuoT 07.12.2023
39 Bupycbl — BHEK/1IETOUHbIE POPMbI XKN3HU 0.5




1 obnuratHble NapasnTbl. MpakTuyeckas 11.12.2023
paboTta «Co3gaHne MoAenn Bupyca»
40 BupycHble 3a60/1eBaHMS Ye0BeKa,
YXVBOTHbIX, pacTeHWI 13.12.2023
41 HaHoTexHonorum B 6Monornum n MmeguumHe 14.12.2023
42 JKM3HEHHbIN LMK KNEeTKK 18.12.2023
43 MatpuyHbIn cnHTes AHK 90.12.2023
Xpomocombl. JTabopaTopHas paboTa
44 «/13y4eHne XpoMOCOM Ha roToBbIX 0.5 91.12.2023
MUKponpenaparax»
45 [eneHne KNeTkKn — MUTO3 95 12 2023
Tunbl KNETOK. KaprnoKnHe3 1 LUTOKMHES.
NabopaTopHasa paboTta «HabntogeHne
46 0.5
MNTO3a B K/IETKaX KOHUYMKa KOpeLLKa NyKa 27.12.2023
(Ha roToBbIX MUKpOMpenapaTax)»
47 Perynauma »XM3HeHHOro LnKIa KneTok 98.12.2023
48 OpraHnsm Kak eguHoe Lenoe 10.01.2024
49 TKaHun pacTeHuiA. JlabopaTopHas paboTa 05
«M13yyeHne TKaHel pacTeHnn» ' 11.01.2024
TKaHW XXUBOTHbIX U YeN0oBeKa.
50 abopaTopHas paboTa «M3yyeHne TKaHel 0.5 15.01.2024

XUBOTHbIX>»




OpraHbl. CuCTeMbl OpraHosB.

51 JNabopaTopHas paboTa «M3yyeHne opraHoB 0.5 17.01.2024

LIBETKOBOIO pacTeHuns»
52 Onopa Tena opraH1M3MoB 18.01.2024
53 [BV>KeHne opraHn3sMoB 99 01.2024
54 MnTaHne opraHN3MoB 94.01.2024
55 MTaHMe N03BOHOYHbIX XXUBOTHbIX.

MywesBapuTenbHas cUcTeMa YenoBeka 25.01.2024
56 [blxaHve opraH1n3smMoB 99.01.2024
57 [JbIXaHne N03BOHOYHbIX XXNBOTHbIX U

yenoBseka 31.01.2024
58 TpaHCcnopT BeLLECTB y OpraH1M3moB 01.02.2024
59 KpoBeHoCHas cucTeMa no3BOHOUHbIX

YXVBOTHbIX U YeNoBeKa 05.02.2024
60 BblgeneHve y opraHn3mMoB 07.02.2024
61 3awmTa y opraHm3mos 08.02.2024
62 MIMMyHHasa cnuctema venoBeka 12.02.2024
63 PasgpakumMocCTb 1 perynauusa y

opraHn3moB 14.02.2024
64 ["'ymopanbHasa perynauus n aHA0KpUHHaA




CUCTEMA XXUBOTHbIX N YE/10BEKA

15.02.2024

65 PopMbl Pa3MHOXXEHNS OPraHN3MOB 19.02.2024
66 MonoBoe pa3smMHOXeHWe 91.02.2024
o7 Meitos 22.02.2024
"ameToreHes. O6pa3oBaHue 1 pa3BUTHE
68 MosioBbIX K/ETOK. JTabopaTopHas paboTa 05
«/13yyeHne CTpoeHMs NosoBbIX KNETOK Ha 26.02.2024
rOTOBbIX MUKpOMpenaparax»
69 VHanBunayansHoe pa3smTne opraHu3MoB
— OHTOreHes 28.02.2024
20 3aknafka opraHoB v TKaHen 13
3apO/bILLEBLIX JIMCTKOB 29.02.2024
POCT 1 pa3BuUTHE XXMBOTHbIX.
71 NabopatopHasa paboTa «BblisBneHue 05
MPU3HAKOB CXOLCTBA 3apO/blLLeit 04.03.2024
MO3BOHOYHbIX XXMBOTHbIX»
Pa3MHOXKEHWE 1 pa3BUTIE PacTEHNIA.
72 NabopatopHasa paboTta «CTpoeHVe opraHoB 0.5
pa3M|E)o>Keriwm BFI):ICLIJVIX pacgeHmﬁ» i 06.03.2024
73 VicTopua cTaHOBNEHUA M pPa3BUTUSA
reHeTUKM KaK HayKu 07.03.2024
OCHOBHbIE MOHATUA U CUMBOJIbI TEHETUKM.
74 JabopaTopHas paboTa «[po3otmna Kak 0.5
06beIE)T reEequpeCKmx mcﬂtl:ﬁep,ofaHmﬁ» 11.03.2024
75 3aKOHOMEepPHOCTM Hacnef0BaHNS 0.5




npusHakos. MoHornépuaHoe 13.03.2024

CKpeLumBaHue. MNMpakTuyeckas paboTa

"A3y4eHune pe3ynbTaToB MOHOIrMOPUAHOIO

CKpeLmBaHusa y apo3oqunbl™
76 LinTonornyeckne oCHoBbI

MOHOIM6PUAHOI0 CKpeLmBaHus 14.03.2024
7 AHanusnpytoLLlee cKpeLinBaHue.

HenonHoe JOMUHMPOBaHWE 18.03.2024

AnrnbpuaHoe cKpeLLmBaHue.
78 MpakTyeckas paboTta «/13yueHune 05

pe3ynbTaToB AUrMOPUAHONO CKPeLBaHns ' 20.03.2024

Y Apo30QnsibI»
79 LLMTON0OrMyeckne 0CHOBbI AUTMGpPUAHOro

CKpeLMBaHus 21.03.2024
80 CuenneHHoe HacnegoBaHKe NPU3HaKOB 01.04.2024
81 XpOMOCOMHasA Teopus HacNeLCTBEHHOCTHU 03.04.2024
82 ["eHeTVKa nona 04.04.2024
83 ["feHOTUN Kak Lie/IoCTHasA cuctema

08.04.2024

84 "eHeTUYECKMIA KOHTPO/b Pa3BUTUA

PacTeHWI, XXMBOTHbIX 1 YeNOBEKA 10.04.2024
85 I3MeHYMBOCTb NPU3HaKOB. Bubl

N3MEHUNBOCTU 11.04.2024
86 MoamnmkaumoHHas N3MeHUYNBOCTb

15.04.2024




87

88

BapnaunoHHbIV psg 1 BapuaLoHHas
KpwvBasi. JlabopaTopHas paboTa
«lMccnepoBaHne 3aKOHOMEPHOCTeN
MOAN(UKALMOHHON N3MEHYMBOCTM.
MocTpoeHWe BapnaLMOHHOTO psija u
BapyaLMOHHON KPUBOW»

"eHOTUNKNYecKasa M3MEHUNBOCTb.
KomMb6unHaTnBHas N3MeHUYMBOCTb

0.5

17.04.2024

18.04.2024

89

MyTauMoHHas N3MEHYMBOCTD.
MpakTnyeckas pabota «MyTtauum y
Apo3odusibl (Ha rOTOBbIX
MUKponpenaparax)»

0.5

22.04.2024

90

91

3aKOHOMEPHOCTU MYTaLNOHHOI0
npotecca. ANUreHeTKa u aNUreHomMmnKa
"eHeTVKa Yenoseka. MpakTnyeckas paboTa
«CoCTaB/IeHNe N aHa/IN3 POSOC/IOBHOMN»

0.5

24.04.2024

25.04.2024

92

MeTo/bl MeANLIMHCKOV FTEHETUKM.
3HaueHMe MeauLMHCKON reHeTUKN B
NpeAoTBPALLEHNM U NIEYEHNM
reHeTUYECKMX 3a60/1eBaHNIA YenoBeka

29.04.2024

93

O6006LLEeHME 3HAHWIA NO FeHETUKe

02.05.2024

94

95

OCHOBHbI€E MOHATUSA CENEKLIMN.
JNa6opaTopHas pa6oTa «/I3yueHne CopToB
KYNbTYPHbIX PaCTEHWIA 1 MOPOJ, AOMALLHKX
YKUBOTHbIX»

MeToabl CeNneKLMOHHOM paboTsbl.
NabopaTopHas paboTa «M3yyeHne MeToaoB

0.5

0.5

06.05.2024

08.05.2024




CEeNEKLMN PacTEHNIA»

[OCTVXEHUS CeNeKLMM pacTeHUid n

96 YXNBOTHbIX. rlpaKTl/I‘-IfCKaFI paboTa 1 13.05.2024
«[pnBMNBKa pacTeHU»
97 CoxpaHeHue, n3yyeHue 1 1UCrosb3oBaHme 1
reHeTUYECKNX PECYpPCOB 15.05.2024
broTexHonorusa Kak Hayka u oTpacsb
98 npoussoacTsa. MpakTuyeckas paboTa 1 0.5 16.05.2024
«3y4yeHne 06bEKTOB BMOTEXHOMOMMN»
99 OCHOBHble HanpaBieHNs CUHTETUYECKON 1
oronorumn 20.05.2024
100 MoBTOpeHWe, 0606LLEHNE, CUCTEMATM3ALNSA 1
3HaHWI 22.05.2024
101 XPOMOCOMHaA U TeHHasA UHXXeHepUs 1 93.05.2024
102 MeanumHCKMe 6MOTEXHOIOTUN 1 97 05.2024
OBLWEE KOJIMYECTBO YACOB IO 102 135

NMPOIrPAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
[1]
Jr:[;n Tema ypoka Bcero Konrpoanneie  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 UCKYCCTBEHHBIV 0TOOP
4 PopMM1pOBaHME CUHTETUYECKOW TEOpU 1
3BonoLnn
5 3Tanbl 3BOOLMOHHOIO0 npoLecca: 1
MWUKPO3BO/TOLMA N MaKpO3BOOLMA
6 Monynauna — snemeHTapHas efMHMLA 1
3BonoLNn
3aKOH reHeTM4yecKoro pasHoeecus .
- Xapaw, B. BaitHbepra. JTabopaTopHas 1 0.5
paboTta «BblIsBNeHNE U3MEHUMBOCTHU Y '
ocobei ogHoro Buga»
8 AnemeHTapHble (haKTopbl 3BONHOLMM 1
9 AddpexT ocHoBaTENs. DhheKT 1
OYTbIIOYHOIO rop/ibILKa
10 Mwurpauun. N3onsuum nonynsyuin: 1
reorpacuyeckas, 61onormyeckas
1 EcTecTBeHHbIN 0TOOP — HanpasNAOLLNIA 1

(haKTop 3BOOLMM




12

Monosoii 0T60P

13

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

0.5

14

Mprmepbl NPUCNOCo6NEHNIA 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 BUAOB
Mo MOP(ONOrMYECKOMY KPUTEPUIO»

CTpykTypa Buga

0.5

17

BungoobpasoBaHue Kak pe3ynbtaTt
MMUKPO3BONOLMN

18

19

CBS13b MUKPO3BO/HOLIMI U 3MUAEMUONOT NN

Makpossontouus. MNaneoHTonornyeckne
MeTOoAbl N3y4eHNA 3BOMHOLNN

20

Buoreorpatunyeckme MeTobl N3yUeHNs
3BONOLMN

21

22

SMOPUONOrnYecKme N CPaBHUTENbHO-
MOP(ONOrMYecKIe METObI N3YUYEHNS
3BONOLMN

MonekynapHo-reHeTn4eckume,
OMOXMMUYECKME N MaTEMATUYECKME




METO/bl N3y4HeHNA 3BO/TOLUN

23 O6LMe 3aKOHOMEPHOCTHW 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
OCHOBHbIe 3Tanbl 3BONHOLUN
39 pacTuTenbHOro Mmupa. lNpakrtuyeckas 05
paboTa «/13yyeHne ocobeHHOCTEN
CTPOEHUA PacTeHWI pasHbIX OTAEN0B»
33 OCHOBHbIE 3Tanbl 3BONHOLMUN XXUBOTHOMO
mupa
JBO/IIOLMSA XKMBOTHbIX. [NMpaKThyeckas
34 paboTa «M3yyeHne 0Co6eHHOCTEN 0.5
CTPOEHMS NO3BOHOUHbIX XXMBOTHbIX»
35 Pa3BuTue XXN3HW Ha 3em/e No 3pam n




nepuojam

MaccoBble BbIMUPaHUA — 3KOJTIOTUYEeCKme

36 KpW3K1CbI NPOLL/IOro

37 COBpEeMEHHbIA 3KOMOMMYECKINIA KpU3KC, ero
0C06eHHOCTH

38 CoBpemeHHasa cucTemMa OpraHM4yeckoro
NpoLL/oro

39 OCHOBHbIe cucTeEMATMYeCKme rpynnbl
opraHn3mMosB

40 AHTPONO/IOrNA — HayKa 0 Ye/loBeke

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

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

43 [JBVXyLLNe cubl aHTpOMoreHesa

44 CooTHOLEeHME BMOTOTNYECKNX 1
coumaibHbIX 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 3K0M0rM4yecKunia haktop.
55 NabopaTopHas paboTa «BblsBneHne 1 0.5
Nprcnocob1eHnii OpraHnN3MoB K B/IMSIHUIO
TemMneparypbi»
AbroTryeckme hakTopbl. BnaXKHOCTb Kak
56 3KO/MIOrMYecKunii hakTop. JlabopaTtopHas 1 05
paboTa «AHaTOMUYeCKne 0COBEHHOCTH
pacTeHWI U3 pasHbIX MECT 0OUTaHMS»
57 Cpefibl 06MTaHNsA OpraH1M3MoB 1
58 Buonorunyeckune putmbl 1
59 >K13HeHHble popMbl OpraH13MoB 1
60 BroTnyeckme hakTopsbl 1
3HayeHMe BMOTMYECKMX B3aUMOAENCTBUIA
61 [N CyLLeCTBOBaHNS OpraHNU3MOB B Cpeje 1
o0butaHuna
62 JKONOrNMYecKme XxapakTepucTnkm 1




nonynsumm

OcCHOBHbIe Nokasatenv nonynaummn:

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

64 POXKAaeMOCTb, NPUPOCT, TEMM POCTa,
CMepPTHOCTb, MUTpaLuu

65 JKO/I0rnyeckas CTpyKTypa nonynayum

66 JnHamuKa nonynauunu n eé perynaums

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

68 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

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

78 IMprpoaHbIe 3KOCUCTEMBI. IKOCUCTEMBI




TYHAP, NECOB, CTenel, NyCTbIHb

79 AHTPOMNOreHHbIE 3KOCUCTEMBbI

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

81 OCHOBHbIX B3aMMOLENCTBUIA OpraH13MoB B
aKocucTemax
MexaHu13Mbl BO3AENCTBUSA 3arpA3HEHNIA

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

83 Bruocgepa — obuiennaHeTapHas 060/104Ka
3emnu

84 YueHue B. V. BepHagckoro o buocgepe

85 3aKOHOMEPHOCTH CYLLIeCTBOBaHMA
6rocgepbl

86 KpyroBopoTb! BELLECTB U
BMoreoXMMmMYecKme LMKIbI

87 30Ha/IbHOCTL Buocdepbl. OCHOBHbIE
BMoMbI CyLLK

88 YCTONYMBOCTbL Grochepsl

89 JKO/IOrNYecKmne Kpnsmcbl N NX NpUUnHBbI

90 BospelicTBre yenoBeka Ha brochepy

o1 AHTponoreHHvoe Bos,quCTvae Ha
PacTUTENbHBIN U XXUBOTHBIA MUP

92 OxpaHa npupoabl

93 OCHOBHble NPUHLMMNbI YCTONYMBOIO




pa3BUTNA YenoBeyeCTBa 1 NpuUpoabl

PaLyoHanbHOe NpUPOAoN0b30BaHNE U
94 COXpaHeHne 6MONOrNYecKoro 1
pas3Hoobpasuns 3emnn

0O606L1eHNe No Teme «MMKPO3BONOLMS 1

95 ) 1
eé pe3ynbTarbl»

9 O“6o6m,eH|/|e no Teme «MaKpO3BO/IHOLNA U 1
eé pe3ynbTatbl»

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

08 O606LLeHMe No TeMe «IMponcxoxaeHme 1
yesloBeKa — aHTPOMOreHe3»

99 O606LLeHNEe NO TeEMe «IKONOTNs — HayKa 0 1
B3aMMOOTHOLLIEHWSAX OpraHn3mMoB»

100 KoHTposnbHas paboTta 1

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

102 O606ueHre no Teme «buocgepa — 1
rnobasibHas aKocucTema»

OBLLEE KOJTMYECTBO YACOB NO 102 75

NMPOIrPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






