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MHOACHHUTEJIbHASA 3AIIMCKA

Mporpamma no yye6HoMy npeamety "Buonorus” (ganee - 6uonorunsa) Ha
YPOBHe cpefHero o6uiero obpasoBaHusi paspaboTaHa Ha ocHoBe PegepasibHOro
3aKOoHa 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuKN B Poccuiickoin depepaumm,
®roC COO, KoHuenuuu npernofasaHus Yy4yebHOro npegmeTta «buonorua» wu
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil Mporpammbl BOCMUTaHWS.

YuebHblin npeamMeT «buonorusa» yrny6néHHoro yposHSA u3ydeHus (10-11
Kfaccbl) SBNSAETCH OAHWM M3 KOMMOHEHTOB NpPeAMETHON 06/1acTu «ECTeCTBEHHO-
HayyHble npeameTbl». CorfacHo nonoxeHnam @roc COO npodusbHble
y4yebHble NpeaMeTbl, U3yvyaeMble Ha Yrny6n8HHOM YPOBHe, ABMSKOTCA CNOCOO0M
anddepeHumaymm  0byvyeHMss Ha YpPOBHe CpeAHero o06LLEro o6pas3oBaHUA W
Npu3BaHbl 06ecneynTb NPEeeMCTBEHHOCTb MeXAYy OCHOBHbIM O0OLMM, CpefHUM
06LWMM, cpeaHUM MPOMecCOoHa/IbHbIM M BbICLUMM 06pa3oBaHueM. B TO e Bpems
KaKObIA M3 3TUX YYebHbIX NpeaMeToB [A0/DKeH ObiTb OpPUEHTMpPOBaH Ha
MPUOPUTETHOE peLLeHne o06pa3oBaTe/ibHbIX, BOCMUTATE/IbHbIX W Pa3BUBAMOLLIMX
3afja4, CBA3aHHbLIX C MpoopreHTaUMen 0ByYatoWMXCa U CTUMYINPOBAHWEM
MHTepeca K KOHKPETHOW 06/1aCTh Hay4yHOro 3HaHWs, CBA3aHHOro C 6Monoruen,
MeULMHON, 3KONOT e, NCUXOOTNed, CNOPTOM U BOEHHbLIM [€/10M.

Mporpamma no ydebHomy npeamety “bBuonorvsa™ gaét npeacraBfeHne o
Luenn n 3agadax M3ydeHus ydebHoro npeameta «buonorms» Ha yrny6néHHOM
YPOBHe, onpefenset 0bsa3ate/ibHOe (MHBapMaHTHOE) NpeAMETHOE CoaepyKaHue, ero
CTPYKTYpMpOBaHMe MO pasfjenaMm W Temam, pacrpefesieHne Mo  Kraccam,
PEKOMEHYeT MOC/ef0BaTe/IbHOCTb M3Y4YeHMsi Yy4eOHOro martepuasa C Y4YETOoMm
MeXNpPeaMETHbIX W BHYTPUMNPEAMETHbIX CBA3ei, NIOTMKM y4yebHOro npolecca,
BO3pPacTHbIX 0COGeHHOCTel obydvarowmxcs. B nporpamme no 6uonoruu
peann3oBaH NPUHUMMN MPEEMCTBEHHOCTU C M3y4YeHWeM OMONMOrUN Ha YPOBHE
OCHOBHOro  06Llero o6pas3oBaHusA, Onarogaps 4Yemy MpPOCMaTpPUBAETCA
Hanpas/fIeHHOCTb Ha  Mocnefytowiee  pasBUTME  BMOMNOTMYECKMX  3HAHWIA,
OPUEHTMPOBAHHbLIX Ha (OpMUPOBaHME eCTECTBEHHO-Hay4YHOro MUPOBO33PEHNS,
3KO/IOTMYECKOro MbILLNEHNS, NPeAcTaBNeHnid O 3[0pOBOM 06pase >KM3HM, Ha
BOCNUTaHME O6EpPEXXHOro OTHOLLEHWA K OKpYXKatolein npupogHoin cpepe. B
nporpamMme Mo 6GMOIOTMN TakXKe MoKasaHbl BO3MOXHOCTM Y4YeOHOro npegmeTa
«bronorns» B peanusauum  TpedoBaHmin PrOC COO K nnaHMpyembiM
NMYHOCTHbIM, MeTanpeaMeTHbIM W MNPeAMETHbIM pe3ynbTataM 00y4YeHMs U B
(hopMMpPOBaHMM  OCHOBHbLIX BWAOB  Y4eOHO-MO3HaBaTe/lbHOW  AeATENIbHOCTY
00yyaloLmMxca Mo OCBOEHWUIO COAepXKaHWs OMOMorMyeckoro 06pasoBaHMsA Ha
YPOBHE CpeAHero o6LLero 06pasoBaHus.

YuebHblin npeameT «bronorus» Ha ypoBHe CpedHero obuiero o6pasoBaHuUs
3aBepluaeT 6uonornyeckoe o06pasoBaHMe B LUKONE M OPUEHTMPOBAH Ha



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

N3yyeHne yyebHoro npeameTa «buonormsi» Ha yrny6reHHOM YpPOBHe
OPWEHTMPOBAHO Ha MOArOTOBKY O00y4YaloWMXCA K MOCNefYHOWEeMY MOMYYEHUIO
buonornyeckoro  obpasoBaHMs B BY3aX U OpraHusaumsax — CpefiHero
npoeccnoHanbHOro obpasosaHusi. OCHOBY ero Cofep>kaHns COCTaB/seT cucTema
OMONOrMYECKMX  3HAHWIA,  MOMYYEHHbIX MNPU  U3yYeHUn  0ByYatoLLUMUCH
COOTBETCTBYIOLLMX CUCTEMATUYECKUX Pa3fenioB 6MOMorMmM Ha ypoBHe OCHOBHOIO
obulero obpasoBaHusa, B 10-11 Knaccax 3TW 3HaHWA MONyYarOT pasBuTMe. Tak,
pacluvpeHbl 1 yrny6neHbl GMOMOTMYECKMe 3HaHMS O PacTeHUAX, >XMBOTHBIX,
rpnbax, 6akTepusix, OpraHuM3Me 4esioBeka, OOLMX 3aKOHOMEPHOCTAX >KU3HMU,
[0MOJTHUTENbHO BKKOYEHbI 6UONOrMYecKne CBefeHNs NPUKIaAHOro 1 NoMCKOBOIo
XapaKTepa, KOTOpble MOXHO WUCMO0/Ib30BaTb KaK OPUEHTMPbI 415 MOC/efyHoLEero
Bblbopa npodeccun. Bo3moXHa Takke MHTerpaums 6MONOrMYeckuUX 3HaHWUM C
COOTBETCTBYIOLWMMN 3HAHUAMMU, MONYUYEHHbIMW 00y4YatoWMMMNCA MPU N3YUYeHUN
(hU3MKK, XUMUK, reorpaun N maTeMaTUKN.

CTpyKTypa nporpaMmbl Mo Yy4debHOMYy npeameTy “Buonorna” oTpaxaer
CUCTEMHO-YPOBHEBbLIA W 3BOMOLMOHHBIA  MOAXOAbl K M3yYeHUIO 6uonoruu.
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
M3y4atoTCs OCHOBbI MOJIEKYNIAPHOM W KIETOYHOW 6Guosiorum, amépuonorum wu
Ononornm pasBuUTUSA, FeHETUKN U CeNekuumn, BUOTEXHONOMMN U CUHTETUYECKOM
Guonornn, akTyanmsnpyrTca 3HaHMS 0bydarowmxca no 60TaHWKe, 300/10TMUN,
aHaTomMun, uamonornn denoseka. B 11 Knacce wm3yyaroTCcs 3BOJHOLIMOHHOE
Y4YeHue, OCHOBbI 3KOMOrMK 1 Y4eHne 0 buocdepe.

YuebHblin  npegMeT  «buonormsi»  npu3BaH  06ecneynMTb  OCBOEHME
06yyvatoLLMMmMCs BUONOrNYECKMNX TEOPUIA N 3aKOHOB, MAEW, MPUHLAMNOB U Npasuil,
NeXalmx B OCHOBe COBPEMEHHOI eCTeCTBEHHO-HaYy4YHO KapTUHbI M1Pa, 3HaHWI 0
CTPOEHMKN, MHOroobpasMm U OCOBEHHOCTSAX KNETKW, OpraHuama, nonynsuum,
OMOLIEHO03a, 3KOCUCTEMbI, O BbIAAIOLLMXCA HAYYHbIX OAOCTVKEHWUAX, COBPEMEHHbIX
nccnefoBaHNAX B 61oN0rMn, NPUKNaAHbIX acnekTax 61monormyeckux 3HaHuin. 4ns
pasBUTUS M MOAAEPXaHUA MHTepeca 00y4aroLMxXcs K OMONMorMn Hapsigy co
3HaUNTE/bHLIM 00BbEMOM TEOPETUYECKOr0 MaTepuana B COAePXKaHUN NpPorpaMMbl
no 6monornm nNpeaycMoTpeHo 3HaKOMCTBO C UCTOPUE CTaHOB/IEHWUA U Pa3BUTUS
TOW WM WHOM 06/11acT 6MOoNOrMK, BKNALOM OTEYECTBEHHbIX W 3apyOexXHbIX
YUYEHbIX B PELLEHNE BAXXHENLLNX BUONOTrMYECKUX M 3KOTOMMYECKUX 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 (DOPMUPOBAHUN MHTepeca K onpefenéHHON 061acTu
NPoeccUoHanbHON AeATeNIbHOCTW, CBA3aHHOW C OMONOrvMein, unm K BblGopy
y4eOHOro 3aBefieHns ANA NPOAC/HKEHNS BMONOrMYeCKOro 06pa3oBaHus.

JOoCTKeHne Uennm  K3ydeHus y4debHOro npeamera «buonormsa»  Ha
yrny6néHHOM ypoBHe 06ecrneynBaeTCsa peLleHneM CreayroLmx 3aaay:

OCBOEHWEe 00y4YatoLMMMCA CUCTEMbI GUOTOMMYECKNX 3HAHWIA: 06 OCHOBHbIX
OMONOrMYECKMUX TEOPUAX, KOHLEMUUAX, rmnoTesax, 3akoHaxX, 3aKOHOMEPHOCTAX U
npasuiax, COCTaBNAIOLLMX COBPEMEHHYIO eCTECTBEHHO-HaYYHY0 KapTUHY MUpa; 0
CTPOEHMKN, MHOroobpasum u OCOBEHHOCTAX OMONIOTUYECKUX cucTeM (K/eTKa,
opraHu3m, nonynsauus, sua, 6uoreoueHos, brocgepa); 0 BblAALWMNXCA OTKPbITUAX
1 COBPEMEHHbIX UCCNef0BaHUAX B BUonoruu;

O3HaKOM/IeHMe 00y4yaloWwmnxcss C MeTodaMu MO3HAHWA >XMBOI MPUPOAbI:
nccnefoBaTeNlbCKUMM  MeTofaMu  BMONOrMYecKMX HayK  (MOJIEKYNISIPHON 1
KNeTOYHOW 6uonorun, amépuonormm wn 6UONOrMM  PasBUTUS, TEHETUKU W
cenekumn, OMOTEXHONOMMM W CUHTETUYECKOM OMOMornK, NaseoHTONornN,
3KONOrMm);  MeTofamm  CamMOCTOSITENIbHOrO  NPOBefeHNs  BGUMONOrMYeCKmX
nuccnefoBaHu B nabopatopum M B npupoge (HabnwogeHwe, U3MepeHue,
3KCNEePUMEHT, MOAE/IMPOBaHNE);

OBNafieHVe 06yYaloWMMUCS  YMEHWAMMW:  CaMOCTOATE/IbBHO  HaXOAMTb,
aHaM3MpoBaTb M MCMOMb30BaTb OGMOMOMMYECKYHO MH(hOpPMaLMIO; NOMb30BaTLCA
OMONOTMYECKON TEPMUHONOIMEN U CUMBOSIMKON; YCTaHaBNMBaTb CBSA3b MeXAay
pasBuTMEM OBMOMIOTUN U COUMATIbHO-3KOHOMUYECKUMIW U 3KOJIOTMYECKUMU
npobsemMamMn 4YenoBeyecTBa; OLEHMBATb MOCNEACTBUA CBOEW [eATe/IbHOCTM MO
OTHOLLUEHNIO K OKpy>XKatoLlel NpupoAHOM cpefe, COOGCTBEHHOMY 340POBLIO WU
3[0POBbI0  OKpY)KaloLWmMX fofder; 060CHOBbIBaTb M co6M04aTh  Mepbl
NPOMNAKTUKN MHPEKLUMNOHHBIX 3ab0neBaHWiA, NpaBuia noBedeHNst B NpUpoae u
obecreyeHns 6e30MacHOCTN COOCTBEHHOW >XM3HEAEATeNIbHOCTM B Ype3BblyaliHbIX
CUTyaumsax MpUPOAHOrO W TEXHONeHHOro  XapakTepa, XapaKTepu30oBaTb
COBpPEMEeHHbIe Hay4Hble OTKPbLITUA B 061acTV Gronoruu;

pasBuTME Y 00YYaIOLLUMXCA UHTENNEKTYaNIbHbBIX 1 TBOPYECKUX COCOBHOCTEN
B Mpouecce 3HAKOMCTBA C BblJAKOLWMMMUCS OTKPbITUAMU W COBPEMEHHLIMU
nccnefoBaHnsMM B 6GMONMOTUK, peLlaeMbiMK €0 npobnemMamMu, MeTOLO0N0rMen
OMONOrnyYecKoro NccnefoBaHuns, npoBefeHNns 3KCNepPUMEHTa/IbHbIX
nccnefoBaHnm, peLleHns bMonornyeckmxX 3agad, MoAennmpoBaHna G1oNorMYecKnX
06BEKTOB U MPOLECCOB;



BOCMUTaHKE Yy 06yyatoLLMXCA LLeHHOCTHOrO OTHOLLUEHMS K YXMBOW NPUPOje B
LIe/IOM U K OTAe/IbHbIM €€ 06beKTam W1 ABMEHMSAM; (DOPMUPOBAaHME 3KOMOMMYECKOMN,
reHeTMYeCKOM TrpamMOTHOCTKW, 00LWei KynbTypbl MOBEAEeHVUS B NPUPOAE;
NHTerpauum ecTeCTBEHHO-HayYHbIX 3HaHWIA;

npuobpeTeHre  0Oy4YalOWMMNCA  KOMMETEHTHOCTM B pauuOHa/IbHOM
MpUpPoLONob30BaHUN (COBMOAEHNe MNpaBua MOBEAEHUA B MPUPOLE, OXpaHbl
BUOB, 3KOCUCTEM, G1OCHEpPbI), COXpaHEHUN COOCTBEHHOIO 3[40POBLA 1 3[10POBbS
OKpyXawwmx noge  (cobnogeHns  mep  NpounakTUKM - 3ab0/1eBaHUiA,
obecrieyeHne 6e30MaCHOCTU >KMU3HEAEATENbHOCTM B Upe3BblyaliHbIX CUTYaLMsX
MPUPOLHOTO W  TEXHOTEHHOro XapakTepa) Ha OCHOBE  WCMO/Ib30BaHUA
OMONOrNYECKMX 3HAHWNIA Y YMEHWIA B MOBCEAHEBHOMN XN3HN;

co3faHMe  YCNoBMMA AN OCO3HAHHOrO  Bblbopa  O6yuvatoLMMMUCA
NHANBUAYa/IbHON 06pasoBaTe/ibHOM TpaekTopuu, CNoco6CTBYHOLLEN
nocnegyroLleMy npodeccMoHaibHOMY CaMOOMNpPeaeieHNto, B COOTBETCTBUM C
NHAVBUAYA/TbHBIMW UHTEPEecaMM 1 MOTPEBHOCTAMM pervoHa.

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

OT60p OpraHM3auMOoHHbIX (hopM, METOAOB N CPeAcTB 00y4veHMs 6Uooru
OCYLLECTB/IAETCA C YYETOM CreyninuKn ero cogepXkaHus M HanpaeneHHOCTU Ha
MPOAO/MHKEHNE  OMOMOrMYEeCKOro 06pasoBaHMA B OpraHM3aumsax CpefHero
NpodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

Ob6sa3aTe/IbHbIM YCN0BMEM MPU 06yYeHUN G1onornm Ha yrny6néHHOM YpOBHE
ABNAETCA MpPOBeAeHMe N1abopaTopHbIX U MPaKTUYeCKMx paboT. Takxke ydyacTue
06yyatoLLMXCA B BbIMOMHEHUN NPOEKTHLIX M Y4YeBHO-MCCeaoBaTeIbCKUX paboT,
TemaTMka KOTOpbIX OMNpedensieTcd  yynTeseM Ha OCHOBE  WMEOLLMXCH
MaTepuasibHO-TEXHUYECKMX PECYPCOB N MECTHbLIX MPUPOLAHbIX 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 — KoMriaekcHas Hayka. KpaTtkasa uctopus passutus
ovonorun.  buonornyeckue  Haykm M M3yvyaeMble UMW MPOGSIEMBI.
PyHOamMeHTabHbIE, MPUKNaAHble W TMOWCKOBblE Hay4yHble WCCNeL0BaHUSA B
Guonorun.

3HaueHne 6monormm B (HOPMUPOBAHUN COBPEMEHHOW €CTeCTBEHHO-HaY4YHOM
KapTuUHbl Mupa. lMpodeccum, cBs3aHHble C Guonorveir. 3HadeHwe 6uonornni B
NPaKTUYeCKOW [esATeNbHOCTU  YesloBeKa: MeauuMHe, CeNbCKOM  XO3ACTBE,
MPOMbILLIEHHOCTW, OXpaHe NPUPOLbI.

JlemoHcTpanuu

MopTpeTbl: ApuctoTtens, TeodpacT, K. JIuHHel, XK. b. Jlamapk, Y. [apsuH,
Y. l'apseit, I'. MeHgens, B. V. BepHagckuia, W. T1. Maenos, V. . MeuHukos, H.
. Basunos, H. B. Tumoees-Pecosckuia, K. YoTtcoH, ®. Kpuk, O. K. benses.

Tabnuubl n cxembl: «CBA3b 6MOMIOTMK C APYrUMKW Haykamu», «Cuctema
BMONOrNYECKMX HayK».

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

YKuBble CUCTeMbl Kak npeameT u3yyeHus 6uonornn. CBOWMCTBA KMBbLIX
CUCTEM: eAMHCTBO XMMMWYECKOro CoCTaBa, [AMCKPETHOCTb W LeNOCTHOCTD,
C/TIOXXHOCTb U YNOPSAA0YEHHOCTb CTPYKTYPbl, OTKPLITOCTb, CaMOOpraHu3aums,
CamMOBOCIMPOV3BeeHNE, Pa3LPaXXUMOCTb, M3MEHUNBOCTb, POCT U pPasBUTHE.

YPOBHM  OpraHu3aumm >KMBbIX CUCTEM: MOJEKYNAPHbIA,  KIETOYHBIN,
TKaHeBbIN, OpraHnU3MeHHbI, nonynAauMoOHHO-BMA0BOW, 39KOCUCTEMHbIIA
(6buoreoueHoTUYECKMI), OGUMOCHeEpHbIA. TMpouecchbl, MNPOUCXOAALLME B KMBbIX
cuctemax. OCHOBHblE MPU3HAKM XXMBOFO. KM3Hb Kak (hopMa CyLLEeCTBOBaHMS
matepun. Hayku, nsydaroLme neble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHusaLnn.

3yyeHne XuBbIX cucteM. Metofbl 6uvonornyeckon Hayku. HabnwogeHue,
N3MepeHne, IKCNepUMEHT, cucTeMaTmnsaums, MeTaaHanus. MoHATME O 3aBUCMMON 1
He3aBUCUMOW MNepeMeHHON. [MnaHuMpoBaHWe 3KCnepuMeHTa. [locTaHOBKA U
nposepka runotes. Hynesas rmunotesa. MoHATUE BbIGOPKM U €€ [OCTOBEPHOCT.
Pa3bpoc B 0OuonorMyecknx AaHHbIX. OueHKa [OCTOBEPHOCTU MOMYYEHHbIX
pe3ynbTatoB. [pUUYMHBI  UCKAXEHUA pPesynbTaTtoB  3KCnepumeHTta. [loHATuMe
CTaTUCTUYECKOrO TecTa.



JleMoHCTpanun

Tabnuubl 1 cxembl: «OCHOBHble TMPU3HAKM XU3HWU», «buronornyeckme
cucteMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU OpraHu3aumm >KUBOM
npupodbl», «CTPOEHUE >XMBOTHOM KNETKU», «TKaHW >KMBOTHbIX», «CUCTEMbI
OpraHoB Yesfl0BEYECKOro opraHusma», «buoreoueHos», «buochepa», «MeTtoabl
N3YYeHUs XXNBOIN NMPUPOAbI».

Ob6opynosaHue:  nabopatopHoe  obopydoBaHMe AN MPOBeAEHUS
HabNOAEHNIA, N3MEPEHNIA, S3KCNEPUMEHTOB.

IIpakTuyeckass pa6ora «VICNONb30BaHME pPas3/IMUHbIX METOLOB Mpw
N3YUYeHUW XXMBbIX CUCTEMY.

Tema 3. buoJsiorusi KJieTKu

Knetka - CTPYKTYpPHO-(hYHKUMOHaNbHas eguHMUA XXMBOro. Kctopus
OTKPbITUA KNeTKN. PaboTbl P. Myka, A. JleBeHryka. KnetouHas Teopus (T. LLIBaHH,
M. LneingeH, P. BupxoB). OCHOBHble MOMOXEHUA COBPEMEHHON KNETOUHOWA
Teopun.

MeToabl  MOMEKYNAPHOM UM K/ETOYHOW  BMONorunM:  MUKPOCKOMWS,
Xpomarorpams, 3nekTpoopes, MeTo[ MeuyeHbIX aTtoMoB, AMpdepeHUManbHoe
LEeHTPUMYrMpoBaHue, Ky/lbTUBMPOBAHUE KNETOK. M3yuenue @uKkcupo8aHmvix
Kiemok. INEKTPOHHaA MUKpPOCKonuA. Kougoranvuas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabnmupbl 1 cxeMbl: «CBETOBOW MUKPOCKOM», «3NEKTPOHHBIA MUKPOCKOM>»,
«cTOpNsA pa3BUTUA METOL0B MUKPOCKOMUN»,

O6opyoBaHMe: CBETOBO MUKPOCKOIM, MUKponpenapaTbl pPacTUTENbHbIX,
YXMBOTHbIX 1 6aKTepUasibHbIX K/IETOK.

IIpakTuueckass padora «/I3ydeHMe MeTOAOB K/IETOYHOW  6umonoruu
(XpomaTorpadusa, anektpodopes, AnddepeHUmManbHOe  LEHTPUQYrnpoBaHue,
MLP)».

Tema 4. Xumnuyeckasi Opranu3anus KJIeTKU

XUMUYECKMIA cOoCTaB KNeTKU. Makpo-, MUKPO- M Y/bTPaMUKPO3/IEMEHTI.
Boga n eé ponb Kak pacTBOpuTens, peareHTa, yyacTue B CTPYKTYpPUPOBaHUN
KNeTKu, Tennoperynaumn. MuHepanbHble BeLLecTBa KIeTKW, X 6uonormyeckas
pO/ib. PO/b KAaTMOHOB 1 aHUOHOB B K/ETKE.

OpraHuyeckne BewlecTBa KNeTKW. Buonornyeckve nonumvepbl. benku.
AMVHOKMNCNOTHbIA cocTaB 6e/ikoB. CTPYKTYpbl 6€N1KOBOM MONeKy bl. MNepBuyHas
CTPyKTypa 6efika, nenTuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS



CTPYKTYpbl.  [eHaTypaumsi. CsoilcTBa 6enkoB. Knaccudmkauma — Genkos.
Bronorunyeckue QyHKUUN 6eNKOB. Ilpuonot.

Yrnesoabl. MoHocaxapuabl, gucaxapubl, onnurocaxapuibl N noavcaxapubl.
OO6WmMin  nnaH CTPOEHUS U (PU3MKO-XMMUYECKMe CBOWCTBA  Yr/1€BOLOB.
Bronornyeckue QyHKLUN YrneBooB.

Nnnngel. TvapodunbHo-rngpodobHble cBocTBa. Knaccupmkaums nMnvaos.
Tpurnvuepunabl, oconmnuabl, BOCKW, cTepouAbl. buonornyeckne MyHKLMM
nmnuaos. O6LMe CBOMCTBA 6GMONOrMYECKUX MeMBpaH — TEKYYeCTb, CMOCOBHOCTL K
caMo3aMblKaHuo, NonynpoHULAEMOCTb.

HyknenHosble kucnotbl. AHK 1 PHK. CTpoeHWe HYKNeMHOBLIX KUC/OT.
Hykneotugpl. MNpuHumMn komnaemeHtapHocTu. lMpasuno Yaprada. CTpykTypa
OHK — aBoiiHas cnupanb. MecToHaxoXaeHne n buonornyeckne gyHkumm AHK.
Bugbl PHK. ®yHKumn PHK B KneTke.

CtpoeHne monekynol AT®. Makpoaprmnyeckne cessn B Monekyne AT®.
Buonornyeckune yHkummn AT®. BoccTaHOBNEHHbIE MEPEHOCUNKM, UX PYHKUNN B
Knetke. [Jpyeue wyxneosuompugpocghamer (HT®D). CekBeHupoBaHve [JHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorms: ouoxmmmyeckne n brnodusmyeckme mnccnenoBaHus
cocTaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl 6UMOMONEKYn. Mooeruposanue
CMpPYKmypsl U QYHKYUi OUOMONIEKYN U UX KoMniekcos. Komnvromephviil Ou3aun u
Op2aHU4ecKull CuHme3 OUOMONEKYIL U UX HENPUPOOHBIX AHATIO208.

JlemoHcTpanuu

MopTpeTsl: J1. MonuHr, K. YoTcoH, ®. Kpuk, M. YunkuHc, P. ®dpaHKIuH,
®. CaHrep, C. NpysuHep.

[dnarpammbl:  «PacnpefeneHne  XUMWYECKUX  3/1EMEHTOB B HEXWUBOMW
npupoge», «PacnpegeneHne XMMMYECKUX 3/IEMEHTOB B XXMBOW NPUPOAE».

Tabnuubl N cxembl: «[leprognyeckas Tabnmua XMMUYECKUX 3/1EMEHTOB,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B COCTaBe OpraHM3moB», «CTpoeHue
MOsSieKy bl 6enka», «CTPyKTYpbl 6€/1KOBO MONeKyNbl», «CTPOEHWE MOMEKY/
yrnesofoB», «CTpOeHue MOMeKyn nuMnuaos», «HYKMIeMHOBbIE  KUCIOTbI»,
«CTpoeHne Monekynbl AT®».

O6opyfoBaHMe: XMMYecKas nocysaa n 06opyaosaHue.

JlaGopaTopHas padora «O6Hapy>keHMe 6eNKOB C MOMOLLbK KaYeCTBEHHbIX
peakuuii».

JlaGopaTopnasi  paGora  «lIccnefoBaHMe  HYK/EUHOBLIX  KUC/OT,
BbII€/IEHHbIX U3 KNETOK Pa3/InyYHbIX OpraHn3mMoB».

Tema S. CTpoeHue 1 QyHKIMH KICTKH

Tunbl  KNEeToK: 3yKapuotuyeckasa W npokapuotmyeckasa. CTPYKTYpHO-
(hYHKUMOHabHbIE 06pPa30BaHNA KNETKW.



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

CTpoeHue 7 (hYHKLMOHMPOBaHWE 3yKapnoTUYECKOM KNETKMN.
MnasmaTnyeckass MembpaHa (nnasmanemma). CTpyKTypa nna3maTuyecKoin
MeM6bpaHbl. TPaHCNOPT BELLECTB Yepe3 MniasMaTU4ecKyto MemopaHy: MacCUBHbLIN
(anddpysnsa, obneryéHHas AnMOy3nsA), akTUBHbLIA (NEPBUYHBIA M BTOPUYHBIN
aKTUBHbIN  TpaHcropT). [lonynpoHuuaeMocTb Memb6paHbl. PaboTa HaTpui-
Ka/IneBOro Hacoca. dHAOLMTO3: MUHOLMTO3, (ParoumTos. Ik3oumTo3. KnetouHas
cTeHka. CTPyKTypa 1 PYHKLUMM KNETOYHON CTEHKM pacTeHuid, rpnbos.

LinTtonnasma. LiMto3onb. LiuTockenet. [BukeHne uutonnasmbl. OpraHovapl
KneTkn. OfHoOMeMOpaHHble OpraHoufbl KAeTKW: 3HAornIasmMaTuyeckas CeTb
(AMNC), annapat MonbmAKK, NN30COMbI, UX CTPOEHME U yHKUUKU. B3anMocBA3b
OA4HOMeMOpPaHHbIX OpraHoMAoB KneTkn. CTpOeHWe rpaHyIspHOro PeTuKynyma.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CUHTE3 PacTBOPUMbIX GenkoB. CUHTe3
KNETOYHbIX  MeMmbpaH. [nagkvii  (arpaHynsipHblil) — 3HAOMNIa3MaTUYECKMIA
peTukynym. CekpeTopHas (yHKUmMs annapata [ronbfXun. Moougurayus benxkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHCNOPT
BELLLECTB B KNETKe. Bakyonm pacTUTenbHbIX KNeToK. KNneTouHblid cok. Typrop.

[MoNyaBTOHOMHbIE ~ OpraHoMfbl  KMETKW:  MUTOXOHAPWW,  NNacTufbl.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CTpoeHne U (DYHKUMU MUTOXOHAPWUA M nnactug. [epBuUHble,
BTOPMYHbIE U CNOXHble  NaacTuibl  (DOTOCMHTE3VPYIOLUMX  3YKapuoT.
XnoponnacTbl, XpPOMONACTbI, IENKOMMACTbI BbICLLMX PACTEHWIA.

Hemem6paHHble opraHonibl KneTku CTpoeHue U yHKUMM HeEMEMOPaHHbIX
opraHongoBs KNEeTKW. Prnbocomsl. Ilpomedicymounvie Qunamenmeo.
MuKpomnameHTbl.  Axmunosvie  mukpoguiamenmol. MbILEYHbIE  K/IETKM,
Axmunosvie Komnonenmol HemvluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
ueHTp. CTpoeHMe ” [ABWXKEHME >KIYTUKOB W pecHUYeK. MUKpPOTPy6OoUKM
uutonnasmbl. LleHTpuonb. benxu, accoyuuposarHnvie ¢ MukpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Appo. O6onoyka a4pa, XpomMaTuH, KapuoniasMa, AApbILKU, UX CTPOEHUE U
yHKUMN. FaepHblil 6enKoBbIA  MaTpUKC. pOCTPaHCTBEHHOE PaCnONOXEHMUe
XPOMOCOM B WHTeptasHOM afpe. Dyxpomamun u 2emepoxpomamur. Benku
XpPOMaTUHa — TUCTOHbI. Jlunamuka s0epHOl 00010YKU 6 Mmumose. HoepHvili
mpaxcnopm.

KneTouHble BKNOUeHMA. CpaBHUTE/bHAA XapaKTepUCTUKA KNEeTOK 3yKapuoT
(pacTuTesIbHOW, XXMBOTHOM, FPUGHOIA).



JleMoHCTpanun

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

Tabnuubl 1 cxembl: «CTpOeHME 3YKapuUOTMYECKON KNeTKn», «CTpoeHune
XMBOTHOW  KNeTKuW», «CTpPOeHUe  pacTUTeNbHOW  KNeTkm»,  «CTpoeHue
MUTOXOHAPUN», «A0p0o», «CTPOEeHME NPOKAPUOTUHECKON KNETKN».

O6opyfoBaHMe: CBETOBO MMWKPOCKOM, MMUKporpenaparbl PacTUTENbHbIX,
YKMBOTHBbIX K/IETOK, MUKPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTopnasi paGora «l/I3yyeHME CTPOEHUA KNEeTOK  Pas/IMYHbIX
OpraHn3mMoB».

IIpakTuuyeckas padora «/3yyeHne CBONCTB KNETOUHON MEMOPaHbI».

JlaGopaTopnasi padora «VIccnegoBaHve nnaasmonusa W gennasmonusa B
PacTUTENbHBIX KNeTKax».

IIpakTuyeckass  padora  «/3yyeHne  [BVMXKEHWA  LuUTONIa3vbl B
PacTUTENbHBIX KNeTKax».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIUU B KJIeTKe

ACCUMUAIAUNA N AUCCUMUNALNA — IBe CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLEeCTB: aBTOTPO(HbLIA W reTepOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. JHepreTMyeckoe obecrievyeHMe KNeTKU: npesBpalleHe AT B
0OMeHHbIX npoueccax. PepMeHTaTUBHBIA XapaKTep peakuuil  KIeTOUYHOro
meTabonunama. PepmeHTbl, WX CTPOEHWE, CBOWNCTBA W MeXaHU3M [eilCTBUS.
KoepmeHTbl. OTMUmNA (hepMEHTOB OT HEOpraHWYeCcKMX Katanm3aTopoB. benku-
aKTUBaToOpbl N OGENKU-UHIMOMTOPbLI. 3aBUCMMOCTb CKOPOCTM (DEPMEHTATUBHBIX
peakuuii OT pasinyHbIX PaKToOpOB.

MMepBUYHBIA CUHTE3 OpPraHNMYecKMx BewecTB B K/eTke. POTOCUHTES.
AHOKCUceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nuUeMeHmvl U NUSMeHmbl peakyuonHo2o yeumpa. PONb XN10ponaacToB B npougecce
(hoTocuHTe3a. CBeToBasA 1 TeMHoBas (hasbl. @omoovixanue, Cs., C4. u CAM-munuol
gomocunmesa. TPOAYKTMBHOCTb (OTOCUHTE3A. BnnsHMe pasninyHbIX (akTopoB
Ha CKOPOCTb (hOTOCMHTE3a. 3HaYeHre POTOCUHTESA.

XeMOCUHTES. Pa3Hoo6pasme OpraHnM3MoB-XeMOCHHTETMKOB:
HATPUUUMpyoLmne 6GakTepuun, >Kenesobaktepun, cepobakTepuun, BOAOPOLHbIE
bakTepun. 3Ha4YeHMe XeMOCMHTe3a.

AHa3pobHble OopraHnsmbl. Bugabl 6poxkeHus. TpoayKTbl OPOXKEHUA U KX
NCMOMb30BaHNe 4YeNOBEKOM. AHa3pO6Hble MUKPOOPraHM3Mbl KakK OObeKTbI
6uoTexHonornm n Bo3byanTenn 6onesHen.

A3pO6HbIE OpraHun3mbl. CIEY 3HepreTMyeckoro obMeHa.
MoAroToBUTENbHBIN 3Tan. [MMKO/IN3 — 6eCKUCIOPOAHOE pacLLEeneHne rH0KO3bl.

Bronornyeckoe OKMUCNeHVe, UK KNEeTOYHOE AbiXaHue. POsib MUTOXOHAPWUIA B
npoveccax 6MoIOrMYecKoro oKmcneHuns. Limknuyeckme peakuun. OKUCIUTENIbHOE



(pocpopunupoBaHue. ODuepeus membdpannoeo epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszwvl. TpeyMyLLECTBa aspOOHOIO MyTw
06MeHa BeLLeCTB nepef aHaspobHbIM. OPYEKTUBHOCTb 3HEPTeTUYECKOro 0O6MeHa.

JleMoHCTpaIMuA

MopTpeTbl: k. Mpuctaun, K. A. Tumupsazes, C. H. BuHorpaackui, B. A.
SHrensrapar, M. Mutyenn, I'. A. 3aBap3uH.

Tabnuupbl U cxembl: «POTOCUHTES», «DHEPreTUYECKUIA 0OMEH», «BUOCUHTES
benka», «CTpoeHue hepMeHTa», « XeMOCUHTES».

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

JlaGopaTtopnass  paGora  «/I3ydeHMe  KaTa/MTMYECKOM  aKTMBHOCTM
(hepMeHTOB (Ha NpuMepe amunasbl UK Katanasbl)».

JlaGopaTopHass pabora «l/I3yyeHMe (hepPMEHTATMBHOIO pacLLenIeHns
nepokcunaa BOA0POAA B PACTUTE/IbHBIX U XKMBOTHbLIX KNeTKax».

JlaGopaTopnass padora «CpaBHeHVMe MpoLeccoB (oTocuHTE3a W
XeMOCUHTe3ax.

JlaGopaTopnas padora «CpaBHeHVe NPOLLECCOB OPOXEHUSA U AbIXaHUSA».

Tema 7. HacseacrBeHHass uHGoOpMaLUs U peaju3anus eé B KiIeTKe

Peakuun MaTtpuyHoro cuHTesa. MNMpuHUUN KOMMIEeMEeHTapHOCTU B peakumnsax
MaTpPUYHOro CUHTe3a. Peanmsaums HacneACTBEHHON MHDopMauun. eHeTUYECKINIA
KOA, ero CBOWCTBa. TpaHcKpunuusi — maTpuuHbid cuHTes PHK. TpuHumnbl
TPaHCKPUNLUKX: KOMMNJIEMEHTAPHOCTb, aHTUMNapaeNlbHOCTb, aCUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. YyacTue TpaHcnopTHbIX PHK B GrocnHTese 6eska.
Ycnosua 6uocuHTesa 6enka. KoaupoBaHWe aMWHOKUCNOT. Ponib pubocoMm B
brocuHTE3e Genka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHn3auma reHoma y
NMPOKapMoT N 3yKapuoT. Perynauma akTMBHOCTM FeHOB Y MpPoKapuoT. 'mnoTesa
onepoHa (®. XKakob, XK. MaH0). Monexyisaprvie mexanuzmvl IKCNPECCUL 2eHO8 V
aykapuom. Ponv xpomamuna 6 pecynsyuu pabomol eenos. Perynayma 06MeHHbIX
MPOLLECCOB B KNeTKe. KNeTouHbIi roMeocTas.

Bupycbl — HeKNeToYHble OPMbI XXU3HU 1 06/MraTHble napasntbl. CTpoeHue
MPOCTbIX U C/IOXHbIX BUPYCOB, PETPOBMPYCOB, 6aKTeEPUOMaroB. JKusnenubiil yuxi
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a60n1eBaHNA YenoBeKa, XXMBOTHbIX, pacTeHuid. CMAL, COVID-
19, coymasibHble U MegULMHCKKE Npobiembl.



Buoungopmamuxa: unmeepayus u ananuz b6orvuux maccusos («bigdatar)
CMPYKMYPHbIX Ouo02UuYeckux oantvlx. Hanomexuonoeuu 6 ouonocuu u meouyute.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoHCTpaIMuA

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

Tabnuubl n cxembl: «brocnHTe3 benka», «leHeTUYeCKnii Kog», «Bupycbl»,
«baKTepuogarmn».

IIpakTueckasi padora «Co3gaHne Moaenn Bupyca.

Tema 8. ZKuzHeHHBIH HUKJ KJIETKH

KneTtouHblil UuKA, ero nepuogbl W perynduus. VIHTepasa v MUTO3.
OC0o6eHHOCTM NpOoLeccoB, MpoTeKalwmnx B MHTepdase. oarotoBka KAeTku K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKNIA),  CUHTETUYECKUIA  W”
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKINIA) NEPUO/bl MHTePdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaumsa. MpuHuunbl pennmkauumn OHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHbLIA ~ CUHTE3,  aHTUMNapane/bHOCTb.
MexaHunsm pennmkauum OHK. Xpomocombl. CTpoeHMe XpomocoM. Tenomepbl U
Teflomepasa. XPOMOCOMHbIA Habop KMNeTKA — KapuoTun. OunaongHold ©
raniongHbli  Habopbl  XPOMOCOM. [TOMOJSIOTNYHbIE  XPOMOCOMbI.  10n0BbIE
XPOMOCOMbI.

[eneHve Knetkn — muto3. Cragum MUTO3a M MPOUCXOAALLME B HUX
npoueccobl. Tunbl MUTO3a. KapnoknmHes 1 UMTOKMHE3. Bronornyeckoe 3HayeHue
MNTO3a.

Perynauma MUTOTUYECKOTO UMK KNeTku. lMporpammupyemas KnetoyHas
rmoéenb — anonTos.

KnetoyHoe A4p0, XPOMOCOMbI, (DYHKUMOHaNbHAsA FeHOMWUKA. Mexanusmol
npoaughepayuu, ouggpepenyuposku, cmapenus u eudenu xiemok. «l{ugposas
K1emKay — ououHgopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JlemoHcTpanuu

Tabnuubl N CXeMbl: «<KU3HEHHbIA UMK KNETKW», «Mutos», «CTpoeHume
Xpomocom», «Pennukaunsa JHK».

O6opyoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTtbl: «MUT03 B KNneTKax
KOpeLLlKa NyKa.

JlaGopaTtopnass  paGora  «/I3yyeHMe  XPOMOCOM Ha  rOTOBbIX
MUKpOnpenapaTax».

JlaGopaTopnas padora «HabMo4eHNe MUTO3a B K/IETKaX KOHUYMKA KOpeLLKa
nyka (Ha rotoBbIX MUKpOMNpernaparax)».

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

Buonornyeckoe pasHoobpasme OpraHu3mos. O[LHOKNETOYUHbIE,
KOJIOHV&/1bHble, MHOTOK/1IETOYHbIE OPraHU3MbI.



OCOGEHHOCTM  CTPOEHWA U XKU3HELEeATeNIbHOCTU  OAHOK/IETOUHbIX
opraHusmMoB. baktepuu, apxeu, OAHOKNETOYHble TPUObI, OAHOK/IETOYHbIE
BOZOPOC/K, ApYyrue NpoTUCTbl. KoNoHMaNbHbIe OpraHu3Msl.

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

TKaHM pacTeHuin. Twunbl pacTUTENbHbIX TKaHel: o0bpa3oBaTesibHas,
MOKPOBHasA, NPOBOAMALLAA, OCHOBHasi, MexaHu4yeckad. OCOOEHHOCTU CTPOEeHMS,
(OYHKLMIA 1 pacrnonoXeHUsi TKaHel B opraHax pacTeHui.

TKaHM XXMBOTHBIX M YenoBeka. TWMbl XUBOTHbLIX TKaHei: anuTenvnaibHas,
COeIMHNTENbHASA, MbllleYHas, HepBHas. OCOGEHHOCTU CTPOeHUs, (PYHKUUA U
PacnonoXeHns TKaHel B opraHax XXUBOTHbIX U YesloBeKa.

OpraHbl. BeretatMBHble M reHepaTUBHblE OpraHbl pacTeHWin. OpraHbl U
CUCTEMbI OPraHoB XMBOTHbIX 1 YenoBeka. PYHKLUN OpraHoB 1 CUCTEM OpPraHoB.

Onopa Tena opraHn3amoB. Kapkac pacTteHuin. CKeneTbl OAHOKIETOYHbIX W
MHOTOKNETOYHbIX XXMBOTHbIX. HapyXXHbIA 1 BHYTPEHHWUA CKeneT. CTpoeHue U
TUMbI COeAMHEHNSA KOCTENA.

[BWKeHne  opraHu3moB.  [BM>KeHue  OAHOKNIETOYHbIX  OpraHM3MOB:
amEb0oMAHOE, XXIYTUKOBOE, PeCHUYHOe. [BVXKeHWEe MHOTrOKNETOYHbLIX PacTEHWIA:
TPONMU3Mbl N HacTUW. [IBUXKEHMEe MHOTOKIETOUHbLIX >XMBOTHLIX U YesloBeka:
MbllweyHasa cuctema. Pethnekc. CKeneTHble MblLLbI M UX paboTa.

MuTtaHne opraHu3moB. [lornoweHne BOAbl, YrJIEKACNOro rasa W
MUHepPasibHbIX BELLECTB pacTeHuAMW. [MinTaHne >XMBOTHBLIX. BHYTpUnonocTHoe u
BHYTPUK/IETOUHOE nuLleBapeHne. lNuTaHne MNO3BOHOYHLIX XWBOTHLIX. OTAenNbI
NULLIEBAPUTENBHOINO TpakTa. [luieBapuTenibHble >Kenesbl. [lulleBapuTensHasa
cucTemMa yenoBeka.

[bixaHve opraHn3mMoB. [bixaHne pacTeHuin. JbixaHue XUBOTHbIX. Anddy3uns
rasoB yepes NoOBEPXHOCTb KNeTkn. KoxKHOoe AbixaHue. [bixaTenbHaa NnoBepxXHOCTb.
YKabepHoe 1 néroyHoe fbixaHue. [bixaHne NMO3BOHOUHbIX XXMBOTHBIX 1 YeOBEKa.
OBO/NIOLMOHHOE  YCNOXKHEHWE CTPOEHUA NErKUX TMO3BOHOYHbLIX KMBOTHbIX.
[bixatenoHaa cuctemMa 4enoBeka. MexaHu3M BEHTUAALMM NETKUX Y NTUL, U
MIEKOMUTAKOLWMX. Perynaumsa gbixaHus. JbixatesibHble 00bEMBI.

TpaHCropT BeLEeCTB Yy OpraHM3MoB. TpPaHCMOPTHbIE CUCTEMbI PaCTEHWIA.
TpaHCcnopT BELWECTB Y XXMBOTHbIX. KpOBEHOCHas cucTeMa U €€ OpraHbl.
KpoBeHOoCHad cucTemMa MO3BOHOYHbLIX J>KMBOTHbIX UM 4enoseka. Ceppue,
KPOBEHOCHbIE cocyabl M KpoBb. Kpyrn KpoBoOOpalleHUs. IBOSOUMOHHbIE
YCNOXHEHWNA CTPOEHUSI KPOBEHOCHOM CUCTEMbI MO3BOHOYHBIX XXMBOTHbIX. PaboTa
cepaua n eé perynaums.

BblgeneHne y opraHu3moB. BblgeneHne Yy pacTeHWid. BblgeneHve 'y
XMBOTHbIX. CokpaTuTenbHble BakKyonu. OpraHbl BblgeneHus. dunbTpaums,



CeKpeLmsi 1 obpaTHOe BcacbiBaHME KakK MexaHu3Mbl paboTbl OPraHOB BblAENEeHWS.
CB#3b NMOMOCTN Tesia C KPOBEHOCHOW U BbILENUTENbHOW cucTeMamin. BbigeneHue y
MO3BOHOYHbIX XMBOTHbIX W 4yenoseka. Moukn. CTpoeHne N (PYHKLMOHNPOBaHWE
He(poHa. Obpa3oBaHKe MOYM Y Ye/loBeKa.

3awuTa y opraHu3amoB. 3awimMta Yy OAHOK/NIEeTOYHbIX opraHu3moB. Cnopbl
GaKkTepuid M UWUCTbl MPOCTEAMWMX. 3awmTa Yy MHOFOK/IETOUHbIX pPacTeHWi.
KyTnkyna. CpeficTBa NacCMBHOM N XMMUYECKOW 3amnTbl. PUTOHUMAbI.

3awmnTa 'y MHOrOKNETOUHBLIX XWBOTHbIX. [MOKPOBbI M WX MNPOU3BOAHbIE.
3awmta opraHmMama o1 60se3Heil. IMMyHHasi cucteMa 4venoBeka. KneTouHbid u
rYMOpPa/ibHblA UMMYHUTET. BpPOXXAEHHbLIA M NPUOBPETEHHLIN  CNEeLnpPUUECcKuia
NMMYHUTET. Teopuna KNOHa/ibHO-CeNeKTMBHOro ummyHuteta (M. dpamx, ®. M.
BepHeT, C. ToHerasa). BocnanuTesbHble 0TBETbI OPraHN3MOoB. Po/ib BPOXAEHHOTO
MMMYHUTETA B Pa3BUTUMN CUCTEMHbIX 3a60/1€BAHNIA.

Pa3gpakmmocTb W perynauus 'y  OpraHusMoB.  Pa3fpaknMmocTb Yy
OAHOKNETOYHbIX OpraHMsMoB. TakCuCbl. Pa3gpaXmmMocTb U perynauusa vy
pacTeHuiA. POCTOBbIe BELLECTBA U UX 3HAYEHNE.

HepBHad cuctema M periekTopHas perynaums y >XXUBOTHbIX. HepBHas
cucTema n eé oTgesbl. IBONOLUMOHHOE YCNOXHEHWE CTPOEHNUS HEPBHON CUCTEMbI
Y XMBOTHbIX. OTAefbl FOI0BHOTO MO3ra MO3BOHOYHBIX >XMBOTHBIX. Pednekc u
pediekTopHasa ayra. besycnoBHble U YCNOBHbIE PE/IEKCHI.

['ymopanbHas perynauma v 3HAOKPUHHAA CUCTEMA YKUBOTHLIX U Ye/I0BEKa.
XKenesbl 3HAOKPUHHOW CUCTEMbI W WX TOPMOHbI.  [eiCTBME TOPMOHOB.
B3anmocBA3b HEPBHOM W 3HAOKPWMHHOW cucTem. [unoTanamo-runogusapHas
cucTema.

JleMoHCTpauumn

MopTpeT: L. I. NaBnos.

Tabnuubl N cxembl: «OAHOKNETOYHbIE BOAOPOC/IN», «MHOMOK/IETOUHbIE
Bogopocnun», «bakTepum», «lMpocTeiumne», «OpraHbl LBETKOBbIX PacTeHUI»,
«CUCTEMbI  OpPraHoB  MO3BOHOYHBLIX XXWBOTHbIX», «BHYTPeHHee CTpOeHue
HaceKOMbIX», «TKaHN pacTeHuin», «KopHeBble cUCTeMbI», «CTpoeHWe CTeb/is»,
«CTpOeHNe NNCTOBOI MNACTUHKM», «TKaHW >XMBOTHbIX», «CKeNeT u4esrioBeka,
«luesapuTtenibHaad cuctema», «KpoBeHOCHasd cUCTEMa», «[lbixaTesibHas
cuctema»,  «HepBHaa  cuctema»,  «Koxa»,  «MbllleyHas  cucTeMa»,
«BblgenntensHaa cuctema», «3HAOKPUHHaA cuctemMa», «CTpPOeHMEe MbILWUbI»,
«IMMyHUTET»,  «KMWEYHOMNONOCTHbIe»,  «Cxema  MUTaHWA  PacTEHUI»,
«KpOBEHOCHbIE  CUCTEMbI  MO3BOHOYHBLIX KUBOTHbLIX», «CTpOeHWe ruapbi»,
«CTpoeHue nnaHapun», «BHYTPEHHEE CTPOEHME [OXKIAEBOro 4epssa», «HepBHas
cuctema  pblb»,  «HepBHad  cucTemMa  NArYWKW»,  «HepBHad  cucTema



npecMmblkawolWmxea»,  «HepBHaa  cuctemMa  NTUU», «HepBHaa  cucTema
M/IEKOMUTAIOLLNX», «HepBHaa cuctema YenoBeka», «Peiekcs.

O6opynoBaHMe: CBETOBON MWMKPOCKOM, MUKponpenapaTbl OLHOKNETOYHbIX
OpraHM3moB, MUKponpenapaTbl TKaHel, pPakoBWMHbI MOJIIKOCKOB, KOMNEKLUN
HaCeKOMbIX, WIIOKOXMX, XXMBble 3K3eMMNApbl KOMHATHbIX PacTeHWid, repbapum
pacTeHWn pasHblX OTAEeN0B, BMXKHbIE MNpenapatbl XXUBOTHbLIX, CKENeTbl
MO3BOHOYHbIX, KO/EKUMN 6ECnO3BOHOUHBLIX >KMBOTHbLIX, CKeNleT YesioBeKa,
06opyfoBaHue 4N8 AeMOHCTPaLUMM NOYBEHHOTO 1 BO3AYLLHOIO NUTaHWUSA PacTeHWUA,
pacLLenieHnst Kpaxmana n 6enKoB Mo AecTBMeEM (hepMeHTOB, 060pya0BaHMe AN
[AEMOHCTpaLUM ONbITOB MO NU3MEPEHUIO XMU3HEHHON EMKOCTU NErKUX, MexaHu3Ma
AbIXaTeNbHbIX ABVXKEHWNIA, MOAENN FOMIOBHOIO MO3ra Pas/IMyHbIX XXUBOTHbIX.

JlaGopaTopHas padora «/13yyeHune TKaHel pacTeHUI».

JlaGopaTtopHas padora «/13yyeHne TKaHel XXMBOTHbIX».

JlaGopaTopHasi padora «l/13y4yeHne OpraHoB LBETKOBOI0 PacTEHNS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®PopMbl PasMHOXEHNA OPraHM3MoB: 6ecrosioe (BKIHOYass BEreTaTVBHOE) U
nososoe. Bwuabl  6ecrnonoro  pasmMHOXEHWA:  MOYKOBaHWE,  CrOpyNALus,
(hparmeHTaums, KIOHMPOBaHME.

MonoBoe pasmMHOXeHWe. [MonoBble KNeTKU, unm rametbl. Meios. Ctaguu
melio3a. MoBefeHne XpoMOCcoM B Meio3e. KpoccrHrosep. Broiormyeckunin Cmbicr
Melri03a W MonoBoro npouecca. Meio3 n ero Mecto B >KMU3HEHHOM LMKIe
OpraHn3Mos.

MpeasapoabilleBoe pa3BuTUe. FameToreHes y >XMBOTHbLIX. [1010Bble XKenesbl.
Ob6pa3oBaHune 1 pa3BuUTKE NOMOBbIX KNeToK. CnepmartoreHes 1 ooreHes. CTpoeHue
MOJI0BbIX KMETOK.

OnnogoTBOpeHNe UK 3MOPUOHaNIbHOE  pasBUTME  XKMBOTHBLIX. Crocobbl
OM/I0A0TBOPEHUA: HAPYXKHOE, BHYTPeHHee. MapTeHoreHes.

VHamnBunayansHoe passuTie opraHu3MoB (OHTOreHes). AMOPUONOrna — Hayka
0 Pa3BUTUM OPraHMU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyus mopgocenos u mooenu mopghoeenesa. CTagun 3mbpuoreHesa
XWMBOTHbIX (Ha npumepe  narywkun).  OpobneHuve. Tunbl  Apo6/eHUs.
Jemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onracmyn. OCOBEHHOCTU [APO6MEHMS MNEKOMUTAIOLWMX. 3apoAblLLeBble JINCTKM
(racTpynsauus). 3aknagka opraHoB 1 TKaHel 13 3apofbILIeBbIX IMCTKOB. B3avmHoe
BIMSAAHWE YacTeil pa3BMBalOLLErocs 3apofbliia (3MOpUOHANIbHAA UHAYKUKS).
3aknagka nnaHa CTPOEHWA D>KMBOTHOTO KakK pesynbTaT  MepapXmuyeckux
B3aMMOJENCTBMIA TreHOB. BrnaHMe Ha 3MOpPUOHa/IbHOE pa3BUTUE Pa3/INYHbIX
(haKTOPOB OKPY>KatoLLIEW cpefb!.



PoCT »n pa3BuTUe >XMBOTHbIX. [OCTaMOpUOHaNbHBIA nepuog. lMpsmMoe U
Henpamoe pas3BuTMe. Pa3BuTMe C MeTaMopdo3oM Yy 6GECMO3BOHOYHbLIX U
MO3BOHOYHbLIX >KMBOTHLIX. BKOMOrMYeckoe 3HayeHWe MpsAMOro U Henpamoro
pasBuUTUA, UX PacnpocTpaHeHne B Npupoae. Tunbl pocTa XXMBOTHbIX. PakTopbI
Perynsaumm pocra XX1UBOTHbIX U YenoBeka. CTaanm nNocTaMbproHasbHOTO Pa3BmUTUA
Y XXUBOTHbIX 1 YenioBeKa. [eprofbl OHTOreHesa yenoBeka. CTapeHne n cCMepThb Kak
61o1Iornyeckme nNpPoLeccsl.

PasMHOXeHVEe W pa3BUTME pacTeHuid. ameTodmT M criopouTt. Melio3 B
YXM3HEHHOM UMKNe pacTeHuid. O6pa3oBaHMe CMNoOp B NpoLecce Meinosa.
[ameTOoreHes y pacteHuid. ONNOAOTBOPEHME W pa3BUTUE  PACTUTENbHbIX
opraHu3mMoB. [BoiHOe OMI040TBOPEHMNE Y LBETKOBbIX pacTeHuii. ObpasoBaHue U
pasBUTUE CEMEHM.

MeXaHu3Mbl perynsaumm OHToreHesa y pacTeHuin 1 XXMBOTHbIX.

JlemoHcTpanuu

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

Tabnmubl M CxeMmbl: «BeretaTvBHOE pasMHOXeHMe», «Tunbl 6ecnonoro
pasMHOXeEHUA», «PasMHOXeHMEe XnamugomoHadbl», «Pa3MHOXEHWe 3Br/IeHbI»,
«Pa3MHOXeHMe ruapbl», «Meiio3», «XpoMOCOMbI», «I"ameToreHes», «CTpoeHue
AALEKNETKN 1 cnepMaTo3omaa», «OCHOBHbIE CTaauMM OHTOreHesa», «llpsmoe u
HENnpsMoe passuTue», «Pa3BUTME MAalCKOro >Xyka», «Pa3BuTve capaHun»,
«Pa3BuTne nAarywku», «[lBoMHOEe On/0L0TBOPEHNE Y LIBETKOBbLIX PAaCTEHUI»,
«CTpoeHre cemMsH O4HOAOMbHbIX U ABYLOMbHBLIX PacTeHUn», «XKU3HEHHbIA LUK/
MOPCKOIM  KanycTbl», «XKWU3HEHHbIA  UUKN  MXa», «KWU3HEHHbIA  LMKN
NanopoTHMKa», «XKU3HEHHbIN LMK COCHbI».

O6opyoBaHMe: CBETOBOM MWKPOCKOM, MMKponpenapaTtbl SALEKNIETOK W
cnepmaTo3onaoB, Mofenb «LInkKn pasBuTus NAryLKm».

JlaGopaTopHasi padora «l/I3yyeHne CTPOEHMA NOJTOBbLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IIpakTuueckas padora «BbiBNEHMEe MPU3HAKOB CXOACTBA 3apOAblLLEi
MO3BOHOYHbIX XXUBOTHbIX».

JlaGopaTopnasi padora «CTpoeHMe OpraHoB pPa3sMHOXXEHUS BbICLUMX
pacTeHun».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTH W W3MEHYMBOCTH
OpPraHu3MoB

VcTtopua CTaHOBNEHMS W pPasBUTUA TeHeTUKM KakK Hayku. Pabotbl I
MeHgens, I'. ae dpusa, T. MopraHa. Po/ib 0TeYeCTBEHHbLIX YYEHbIX B PasBUTUN
reHetukn. Pabotbl H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. [,
KapneyeHko, HO. A. dununyeHko, H. B. Tumodeesa-PecoBckoro.



OCHOBHbIe TeHeTUYeCcKne NOHATUA U CUMBOJIbI. [ OMOMOrMYHbIE XPOMOCOMBbI,
a/iNeNbHble TeHbl, aflbTEPHATUBHbIE MPU3HAKW, LOMWHAHTHBIA N PeLeCcCUBHbIN
MPU3HaK, roMO3nUroTa, reTepo3nroTa, YACTas IMHUA, TMopPUAbl, FeHOTUM, (DEHOTKN.
OCHOBHble ~ MEeTOAbl  TEHETUKW:  TMOPUAOMOTMYECKNA,  LIMTONOTMYECKUNA,
MOJIEKY/IAPHO-TEHETUYECKMIA.

JleMoHCTpanun

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

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

JlaGopaTtopnass pabGora «[po3oduna KaKk OObEKT  TeHeTUYeCKnX
nccnefoBaHnn.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

MoHornépuaHoe ckpewmsaHue. [lepBblil  3aKOH MeHaens —  3aKoH
efIMHOO0Opa3ns rmépuaoB NepBoro NoKoseHus. Mpasunio LOMUHMPOBaHKUA. BTopoi
3aKOH MeHaens — 3aKOH pacluensieHns npusHakoB. LIMTonornyeckme OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. M'noTesa YNCTOTbI ramer.

AHanusunpytoLlee ckpelmBaHmne. MNMpPoOMeXYTOUHbIN XapaKTep Hac/efoBaHuWs.
PacLLenneHve nNpnu3Hakos Npu HEMOJHOM AOMWUHNPOBaHUN.

AnrnépunaHoe ckpelmaHue. TpeTunia 3aKoH MeHens — 3aKoH He3aBUCUMOro
HacnefoBaHUA  MPU3HaKOB. LinTonornyeckme  OCHOBbI  AUTMOPUAHOIO
CKpeLLnBaHuA.

CuenneHHoe HacnefoBaHue npu3HakoB. Pabotbl T. MopraHa. CuenneHHoe
HacnefoBaHWE TEHOB, HapylUeHWe CUENIeHns Mexay reHamu. XpomocoMHas
TEOopPWNsA HaCNeACTBEHHOCTN.

["eHeTUKa nona. XpOMOCOMHbI MexaHWU3M orpefeneHuns nona. AyTocombl 1
M0/IOBble XPOMOCOMbI. ["OMOrameTHbI M reTeporameTHbIn non. [FeHeTnyeckas
CTPYKTYpa N0/0BbIX XpOMOCOM. HacnegoBaHMe NpuU3HAKOB, CLEeMNIeHHbIX C MOM0M.

[CeHOTWM Kak LenocTHasa cucteMa. MneioTponms — MHOXECTBEHHOE [eNCTBMe
reHa. MHOXeCTBEHHbIA annennsm. B3anmofAencTBue HeannenbHbIX TEeHOB.
KomnnemeHTapHOCTL. dnuctas. lNonvmepus.

[CeHETUYECKNIA KOHTPO/b PasBUTUA PaCTEHMI, XXMBOTHLIX W 4YenoBeka, a
TaKxXe (U3NONOrMYECKNX MPOLECCOB, MOBEAEHUA W KOTHUTUBHbIX (DYHKLUMIA.
["eHETUYECKME MEXaHWN3Mbl CUMOUOreHe3a, MexaHN3Mbl B3aMMOJENCTBUSA «XO35NH
— MapasuT» N «X039MH — MWUKPOOWMOM». [eHEeTMYeCKue acrekTbl KOHTPONs u
N3MeHEeHNS HacNeACTBEHHON MH(OPMaLMKN B NOKONEHWNAX KETOK U OpraH1M3MOB.

JleMoHCTpanun

MopTpeTsbl: I'. MeHgens, T. MopraH.



Tabnuubl 1 cxembl: «IlepBblid U BTOPOW 3aKOHbI MeHaensa», «TpeTuii 3aKoH
MeHgensa», «AHanusnpyroLlee CKpewjBaHue», «HernonHoe [AOMWUHUPOBaHUE,
«CUenfeHHoe HacnefoBaHVe MPU3HAKOB Yy Ap030gunibl», «[eHeTMKa nona»,
«Kapuotn  4yenoseka», «Kapuotun Apo3oguibl», «Kapuotun  NOTULbI»,
«MHOXECTBEHHbI annenuam», «B3anMoaencTeme reHoB».

ObopyaoBaHue: MOAenb AN LeMOHCTpauuM 3aKOHOB  eAnHo06pasus
rmopnaoB MepBOoro rMOKOMEeHWA W pacLUernieHus MNpu3HaKkoB, MOAeNb [Ans
[AEMOHCTpaUMN 3aKOHa HEe3aBUCUMMOro HacnefoBaHWA MNPU3HAKOB, MOAe/b [Ns
[AEMOHCTpauuy CLEnIeHHoro Hac/efoBaHuUs MPU3HaKOB, CBETOBOW MWKPOCKO,
MUKponpenapaTt: «po3otmnax.

IIpakTuueckasn pa6Gora «l/I3yyeHne pe3ynbTatoB  MOHOMMOGPUAHOIO
CKpeLLMBaHuA Y 4pPO30UNbI».

IpakTnyeckass  padora  «/I3yyeHne  pe3ynbTatoB  AUTMOPUAHOIO
CKpeLLMBaHWA Y ApP030UNbI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumogeicTemMe reHotuna W cpedbl Npv  (POPMMPOBaHUKM  (heHOoTMNA.
3MeHUYMBOCTbL NPU3HAKOB. KaueCTBeHHble M KOMMYECTBEHHbIe Mpu3Haku. Buapl
N3MEHYMBOCTW: HEHACNeACTBEHHAs N HacneCTBEHHas.

MogunpukaumoHHas UM3MeH4MBOCTb. Ponb  cpeabl B (hOpMUPOBaHUM
MOANMPUKALMOHHON N3MEHYMBOCTM. Hopma peakumn npusHaka. BapuaunoHHbIR
psg v BapuaumoHHas Kpueas (B. WMoraHHceH). CBoilcTBa MOAU(MKALMOHHON
N3MEHYMBOCTM.

[CeHOTMNMYeCKas M3MeHUYMBOCTb. CBOCTBA FEHOTUMNYECKON M3MEHUMBOCTU.
Buabl reHOTUNMYECKO M3MEHYMBOCTU: KOMOUHATUBHAsA, MyTaLMOHHas.

KombuHatuBHas M3MeH4MBOCTb. Melio3 M MOM0BOM MNPOLEeCC — OCHOBA
KOMOWHATUBHOW N3MEHYMBOCTU. PONb KOMBUHATUBHOW M3MEHYMBOCTY B CO34aHUN
reHeTMYeCcKoro pasHoobpasus B npeaeniax 04HOro BMAa.

MyTaumMoHHast WM3MEHYMBOCTb. Bugbl MyTauuid: reHHble, XPOMOCOMHbIE,
reHoMHble. CMOHTaHHble W WHAYUMPOBAHHble  MyTauuu. ApepHble  w©
unTonnasmatnyeckue mytaummn. ComaTuyeckme M MosoBble MyTaunn. MNpuymHbI
BO3HWKHOBEHMS  MyTauuin. MyTareHbl UM WX BAUSIHWE Ha  OpraHn3Mbl.
3aKOHOMEpHOCTU MYTaLMOHHOro npouecca. 3akKOH TOMOJIOTMYECKUX PSALOB B
HacneACTBEHHON M3MeHumBocTU (H.W. BaBunoB). BHesiiepHast U3MeHUYMBOCTb U
HacneACTBEHHOCT.

Dnucenemuxa u INUSEHOMUKA, pPOJIb INUCCHEeMUYECKUX @aKWlOpO@ 6
HACe008aAHUU U USMEHYUBOCMU d)eﬂomunuqecmtx NPU3HAKOB Y OP2AHU3MOE.

JleMoHCTpanun

MopTpeThl: . ge ®pus, B. MloraHHceH, H. . Basunos.



Tabnmupl ¥ cxembl:  «Bugbl  M3MeHUMBOCTU», «MoaudrKaLmMoHHas
N3MEHYMBOCTbY, «KombrHaTnBHas N3MEHUYMBOCTb, «Meio3s»,
«OnnofoTBOpeHne», «["eHeTnYecKme 3a00/1eBaHNA YeloBeKa», «Buabl MyTaumin.

O6opyaoBaHue: »uBble U repbapHble 3K3eMNAPbl KOMHATHbLIX PacTeHWiA,
PUCYHKW (hoTorpaduim) XXNUBOTHBIX C Pa3IMYHbIMK BUAAMWN N3MEHYMBOCTW.

JlaGopaTopHuasi pabora «MccnepgoBaHme 3aKOHOMEpPHOCTEM
MOANMPUKALMOHHON  M3MeHUMBOCTWU. [1OCTpOeHMe BapuaLMOHHOIO psga U
BapMaLMOHHON KPUBO».

IIpakTHyeckas padora «MyTtaumm y Apo3ounbl  (Ha  rOTOBbIX
MUKpOonpenapaTax)».

Tema 14. I'eHeTHKA YeJi0OBeKA

Kapnotun uenoseka. MexayHapofgHas nporpaMMa WccriefoBaHUs reHoma
yesioBeka. MeToAbl  M3y4YeHWA  TEHETUKU  Ye/OBeKa:  FeHeaslorMyeckuil,
ONN3HEL0BbIN, LINTOreHETUYECKUNA, NONYNALUNOHHO-CTaTUCTUYECKUIA,
MOIEKYNAPHO-TeHETUYECKMA. CoBpeMeHHoe onpegeneHune reHoTuna:
MOSIHOFEHOMHOE CEKBEHMPOBaHWE, reHOTUMMPOBaHWE, B TOM YMUC/IE C MOMOLLbHO
MLP-aHanm3a. HacneacTBeHHble 3a060/1eBaHNS YenoBeKa. ['eHHbIe U XPOMOCOMHbIe
6onesHN 4enoseka. bBonesHW ¢ HacneACTBEHHOW MNpeApacnoOXEHHOCTbHO.
3HauyeHne MeAULMHCKON reHeTUKN B NPefoTBPaleHnn N eYeHUN reHeTUYeCcKnX
3aboneBaHnin YyenoBeka. MeaMKO-reHeTU4ecKoe KOHCYnbTUpoBaHue. CTBOMOBbIE
KNeTKW. TOHATME «TeHETUYECKOro rpys3a». DTUYECKMe acneKTbl UCCeA0BaHNIA B
06/1aCTN peilakTMPOBaHNA TEHOMA U CTBOJIOBbIX K/ETOK.

eHeTMYeCcKe (aKTOpbl MOBbILWEHHON YyBCTBMTENbHOCTU YesloBeKa K
(h13nMYeCKOMyY N XMMUYECKOMY 3arpsisBHEHUIO OKpYy»KatoLlel cpefbl. eHeTnyeckas
NpeapacrnofioKeHHOCTb YesloBeKa K NaTosiornsm,

JleMoHCTpauumn

Tabnuubl 1 cxembl: «KapuoTun 4yenoseka», «MeTofbl U3yUYeHUS TEHETUKU
yesioBeKa», «I"eHeTn4YecKune 3a60/1eBaHNA Ye/IOBEKA.

IIpakTuuyeckas padora «CocTaB/eHVe N aHaIN3 POLOC/IOBHOM».

Tema 15. Cenekuusi Opranu3sMoB

JoMecTrKauma W cenekums. 3apoXkaeHue Ccenekuum u  AOMeCTUKaUUN.
YueHne H. . BasunoBa 0 LleHTpax nNpoOUCXOXKAEHWA W  MHOroobpasms
Ky/NIbTYPHbIX pacTeHWil. Ponb cenekumMm B CO3J4aHWM COPTOB PacTeHWin U NOpof
XMBOTHbIX. CopT, nopofa, wWTaMM. 3aKOH T[OMO/IOrMYECKUX pPsOoB B
HacneaCcTBeHHON M3MeHumBocTM H. . BaBuioBa, ero 3HadyeHue [Ans
CeNeKUMOHHOW paboTsbl.

MeTofbl CeNeKUMOHHOM paboTbl. VICKYCCTBEHHbIA OTOOP: MacCoBbIA U
UHOVBUAYA/IbHBIA.  JTanbl  KOMOWHAUMOHHOW  cenekumn.  VcnbiTaHue



npoussoguTeneir no notomctey. OTOOP MO rEHOTMNY C MOMOLLGIO OLEHKM
(heHOTMMNA NOTOMCTBA M OTOOP MO reHOTUMY € NOMoLLbIo aHam3a AHK.

VICKyCCTBEHHbIA ~ MyTareHe3 Kak  MeTOf  CefleKUMOHHON  paboThl.
PagnaLOoHHbIN N XMMUYECKMIA MyTareHe3 Kak UCTOYHWK MyTauui y Ky/bTYPHbIX
(hopm opraHu3moB. KIcnosib3oBaHWEe TEHOMHOrO pPefakTUPOBaHUA WM MeTOLOB
PeKOMOMHaHTHbLIX AHK A4 nonyyeHUs MCXOAHOIO MaTepuana Ans cenekuum.

MonyyeHwne NoAnnNIOU0B. BHyTpuBMaoBas rmépuamsayms.
BNM3KOPOACTBEHHOE  CKpelluvBaHMe, WM UMHOpUAWMHT.  HepoacTeBeHHOe
CKpewnBaHve, unn aytopuauHr. Feteposnc n ero npuyunHbl. Kcnonb3oBaHue
reteposnca B cenekuuun. OTtaanéHHas rmopuamsaums. NpeogoneHne 6ecnioams
MEeXBWA0BbIX TMOpPMA0B. [LOCTUXEHUSA CENEKLMN PACTEHUI N XKNBOTHbLIX. «3enénas
PEBOIIOYUA).

CoxpaHeHMe N n3yyeHne reHeTUYECKMX PecypcoB KyNbTYPHbIX PAaCTEHUIA U
UX  OUKUX  poAMYen  AnA  CO3[4aHWA  HOBbIX  COPTOB W rmbpuaos
Ce/IbCKOXO3SNCTBEHHbIX  KYNbTYP.  M3yuenue, coxpamenue u  ynpasieHue
ceHenu4YecKumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBbLX HCUBONIHBIX
8 Yensax YIyuuleHus: Cyuecmayrouux u coO30aHus Ho8blx Nopoo, TUHUL U KPOCCO8, 8
mom uucie C npumeHerHuem CoO6pemMeHHblX Memoooe HAY4YHbIX uCCJZQOOGaHuIZ,
nepeoosuvlx uoell U NePCneKmu8HbIX MexHON0UL.

JleMoHCTpauumn

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

Tabnunupl U cXembl: «LIeHTPbI NPOUCXOXAEHUS U MHOT006Pa3na KybTYPHbIX
pacTeHWUii», «3aKOH FOMOIOrMYECKUX PAAOB B HAc/MeACTBEHHON WU3MEHUYMBOCTU,
«MeTogpl cenekunmn», «OThanéHHas ruopuamnsauns», «MytareHes».

JlaGopaTopnas padora «l/3yyeHne COPTOB Ky bTYPHbIX PaCTEHWNIA 1 MOPOL
LOMALLHNX XXVUBOTHbIX».

JlaGopaTopuas padora «/13yyeHne MeTo40B CENEKLNN PaCTEHNIA».

IpakTuuyeckas padora «[1prBMBKa PaCTEHNI.

Okckypeust «OCHOBHblE MeTOAbl M AOCTVDKEHWUA CENeKUMU pPacTeHUA U
YXMBOTHbIX (Ha CeNeKUMOoHHYH CTaHUMI0, NJEMEHHYH0 (hepmy,
COPTOMCMbITATE/IbHBIA  Y4aCTOK, B TEMINYHOE XO34WCTBO, B /1abopaTopuio
arpoyHVBEPCUTETA UM HAYHHOT O LeHTPa)».

Tema 16. BuoTexHoJ10rusi 1 CHHTETHYECKAsA OMOJIOT S

OObEKTbI, UCMNONb3yemble B OUMOTEXHOMOMMW, — KNETOYHblE U TKaHeBble
KYNbTYpbl, MWUKPOOpPraHn3mbl, nx XapaKTepucTunKa. TpagnunoHHasa
buoTexHonorusa:  xneboneyeHune, MOMyYeHWE  KUC/IOMOJIOYHBLIX  MPOAYKTOB,
BUHOAeNne. MuKpobmonornyeckmin cmHTe3s. OOBEKTbI  MUKPOOMOMOTMYECKMX
TexXHOMorui. NponsBoacTBO 6e/1ka, aMUHOKUC/IOT Y BUTaMUHOB.



Co3faHne TEXHOMOrMIn U UHCTPYMEHTOB Lie/leHanpaB/ieHHOr0 M3MeHeHUs Y
KOHCTPYWPOBaHNA TEHOMOB C Lie/Iblo MoJlyYeHnss opraHn3MoB U UX KOMIMOHEHTOB,
COAepXKalmnx He BCTpeyaroLLMecs B pupoae OMOCUHTETUYECKME MYTH.

KnetoyHasa vHXeHepusi. MeTofbl Ky/nbTypbl KNETOK U TKaHeil pacTeHWi U
XMBOTHbIX. KpuobaHkn. ComaTuvyeckasd rubpuausaums u  coMaTUYeCKuil
ambpuoreHes. lMcnosb3oBaHve ranjonioB B Cenekuuu pacTeHuil. [lomyuenue
MOHOKIOHANbHBIX anmumel. Mcnonvzosanue MOHOKIOHANIbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHre. VICKYCCTBEHHOE OM/OAO0TBOPEHME. PeKOHCTPYKuuA
ANLEKIETOK U K/IOHMPOBaHME XXUBOTHbLIX. MeTof TpaHCniaHTauun agep KIeTok.
Texnonocuu 0300p06]l€Hu}Z, KyJlomusupoearnus u MUKPDOKJIOHATTbHO20
PASMHONCEHUA CeNbCKOXO3AUCMBEHHbIX Kyilomyp.

XpOMOCOMHasA M TeHHasd WHXeHepusi. VICKYCCTBEHHbIN CUHTE3 reHa W
KOHCTpyupoBaHue pekoMBuHaHTHbIX AHK. Cosdanue mpanceennvix opeanusmos.
[OCTVXeHMss 1 MNepCcreKkTUBbl  XPOMOCOMHOW M TEHHOW  UHXXEHepuW.
IKOMIOrMYECKME N 3TUYECKIME NPOBIEMbI TEHHON NHXXEHepPUN.

MeauumHcKne 6uotexHonorum. NMoctreHoMHas uudgposas meguumHa. MLP-
AnarHoctTuka. MeTabo/IOMHbIA  aHasin3, TeHOLEHTPUYECKUA aHan3 npoTeoma
YyesioBeEKa [N OLEHKM COCTOSHMA €ero 340poBbs. icnonb3oBaHWe CTBOJIOBbIX
KNnetok. TapreTHaa Tepanus paka. 3D-6uovHXeHepusa ans  pa3paboTKu
(hyHAaMeHTa/IbHbIX OCHOB MeAULMHCKUX TEXHOMOrMA, CO34aHNA KOMIMIEKCHbIX
TKaHeil CoYeTaHWeM TEXHOIOMNA TPEXMEPHOTO GUONPUHTUHIA N CKagongmHra
A1 peLLeHns 3aaay NepcoHaI3npPoBaHHON MeAULMHBI.

Co3faHne BEKTOPHbLIX BaKUMH C Lefblo 06ecreyeHnss KOMOUHMPOBAHHOW
3aWwnTbl OT BO36yauTenein OPBW, ycTaHOBNEHWE MOMNEKYNAPHbIX MeXaHW3MOB
(hyHKUMOHMpOoBaHMsA PHK-cogepxxawmx BMPYCOB, BbI3blBAKOLMX 0CO60 OMacHble
3a60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JlemoHcTpanuu

Tabnuubl N cxembl: «Acnonb3oBaHe MUKPOOPraHM3MOB B MPOMbILL/IEHHOM
Npou3BOACTBE», «KNeToUHasA UHXEHepPUA», «I"eHHasa HXKEHepUs».

JlaGopaTopnasi padora «l/13yyeHne 06bEKTOB OBUOTEXHOMOMNN»,

IMpakTuyeckas padora «[101y4yeHNe MONOYHOKUC/ILIX NPOLYKTOB.

Okckypeusi «BMOTEXHOMOMMA — BadKHeMWas Mpou3BOAUTENbHAS CUNa
COBPEMEHHOCTM (Ha BUOTEXHOIOrMYECKOEe NPOM3BOACTBO).

11 KIIACC

Tema 1. 3apoxkaeHue W pasBUTHE IBOJIONMUOHHBIX INPeEACTABJICHUHA B
OMosIorUN

JBO/MOUMOHHAA Teopua Y. [lapBuHa. [1peAnocCbiikKW  BO3HUKHOBEHUS
AapBuHM3Ma. XK13Hb 1N Hay4yHaa aeatenbHocTb Y. JapBuHa.



[BWxKyLLme cunbl 3BoMIOLMN BUAOB Mo Y. [lapBuHy (BbICOKas MHTEHCMBHOCTb
PasMHOXEHWA  OpPraHU3MoOB, HacnefCTBEHHasd WM3MeHYMBOCTb, Oopbba 3a
CYLLIeCTBOBaHWE, eCTECTBEHHbIN 1 UCKYCCTBEHHbI 0TOOP).

OdopmneHne cuHTeTMYecKo Teopumn 3ssonoumn (CT3I). HeiTpanbHas
Teopua  3sonoumn.  CoBpemMeHHas  3BOJIIOLMOHHAA  6uonorua.  3HauveHue
3BO/IFOLMOHHOM Teopuu B (hOpMUPOBaHMM eCTECTBEHHO-HaYYHON KapTUHbI Mupa.

JleMoHCTpanun

MopTpeTbl: ApuctoTens, K. JIuHHel, XK. b. amapk, 3. XK. CeHT-Unep, XK.
KtoBbe, Y. AapsuH, C. C. YeTtBepukos, L. N. LUmanbrayseH, k. XongeH, O. K.
benses.

Tabnuubl M cxembl: «Cuctema >kmBo npupogbl (no K. JIMHHEND)»,
«JleCTHMUA XMBbIX cyllecTB (Mo Jlamapky)», «MexaHu3M (QOpPMUPOBaHWS
MPUCMOCOBNEHNIA Y PaCcTEHUA N XXMBOTHbLIX (N0 Jlamapky)», «KapTta-cxema
MapLupyTa nyTewectsmst Y. [lapBuHa», «Haxogkm Y. [apBuHa», «®opMbl 60pbObI
3a CylllecTBoBaHMe», «[lopodbl rony6ei», «MHoOroobpasme KynbTYypHbIX (opM
KanycTbl», «1opoabl AOMALLHUX XXMBOTHbIX», «Cxema 06pa3oBaHNA HOBbIX BU0B
(mno Y. [apsuHy)», «CxemMa COOTHOLUEHUA [OBWKYLIMX CUN  3BOMIOLUN»,
«OCHOBHbIE MOJIOXKEHUSA CUHTETUYECKOW TEOPUM 3BOJTHOLMN».

Tema 2. MUKpPO3BOJIOIHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak anemeHTapHas eauHuua asonounn. CoBpemMeHHble MeTo/b!
OLEHKM TeHeTMYeCKOro pasHoobpasvsa W CTPYKTYpbl NOMynsuynin. Vi3ameHeHume
reHo(hoHZa MONynAuMM Kak 3/1eMEeHTapHOe 3BOJIIOUMOHHOE ABfIEHME. 3aKOH
reHeTMyecKoro pasHoBecus K. Xapau, B. BaiiH6epra.

AneMeHTapHble (akTopbl (ABVKYLIME CUbl) 3BOMOUMA. MyTalMOHHbI
npoyecc. KombWHaTMBHAs W3MEHYMBOCTb. [lpeid) reHOB — C/ly4ailHble
HeHanpaB/ieHHble  W3MEHEHWs 4acToT anneneim B nonynaumsx. OQgekT
OCHoBaTtens. JOggexm oOymuliounoeo eopaviuika. CHUMNCEHUE 2eHemUYecKo2o
pasnoobpaszusi: npuyunsvl u cieocmsus. llposenenue s¢hpexma Opetigha 2enos 6
bonvuwux u  manbix  nonyaayusx.  Mwurpayun.  M3onauus  nonynauumi
reorpaduyeckasn (NpocTpaHcTBeHHas), buonornyeckas (PenpoayKT1BHas).

ECTeCTBEHHbI OTOOP — HanpaBnswoWMin  (akTop 3sonounn. Popmbl
eCTECTBEHHOro  0TOOpa:  ABWKYLUMA,  CTaOUAM3VPYIOLLMIA,  paspbiBatOLLMiA
(an3pynTuBHbIA). Monosoit 0T60p. BO3HUMKHOBEHWE W 3BOMKOLMS COLMATILHOMO
MOBEAEHMS XXUBOTHbIX.

MpUCnocobMeHHOCTb  OpPraHUM3MOB  KaK  pe3y/bTaT  MUKPO3BOHOLMN.
Bo3HMKHOBEHWE  npucnocobneHniAc  y  opraHusmoB.  Apomopdosbl K
navoagantauyuun. Mpumepbl NPUCNOCOBNEHNIA Y OpraHM3MOB: MOPGO/IOrMYecKue,
(m3monornyeckme,  Guoxmmmuyeckme,  nosegeHyeckne.  OTHOCUTENILHOCTb
MPUCNoco6/1EHHOCTN OPraHN3MOB.



Bug, ero kputepuum un  CTpykKTypa. BupoobpasoBaHve Kak pesynbTaT
MWUKpPO3BOMOUMK. M30nauma — KNHOYeBOn (hakTop BMA006paszoBaHusA. IMyTn u
Crnoco6bl BNA006pa30BaHNA: afnonarpuyeckoe (reorpaduyeckoe),
cuMnaTpuyeckoe  (3KONMOTMYECKOE),  «MFHOBEHHOe»  (monunaomamsaums,
rmépunamsaums). AnamTenbHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (DOPMMPOBAHNA BUONOrNYECKOro pa3Hoobpasus.

Ponb  3BOMOLUMOHHON Guonormm B pa3paboTKe HayyHbIX METOA0B
COXpaHeHus 6ropasHoobpasns. MNKPO3IBOMOLMA N KO3BOMOLMA NapasUToB MU NX
X035€eB. MexaHn3Mbl (hOPMMPOBAHUA YCTOMUYMBOCTN K aHTUOMOTUKAM U CMOCOObI
60pbObI C HEM.

JleMoHCTpanun

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

Tabnuubl 1 cxembl: «MyTauMOHHasA W3MEHUMBOCTb», «[llonNynAunOHHaA
CTPYKTypa Buga», «Cxema nposiBieHns 3akoHa Xapan—BanHo6epray», «BuxyLyme
CWU/bl 3BOJTIOLMNY», «DKOMOrMYecKas M30NAumMa nonynsumili ceBaHCKON qopenms,
«[eorpadmueckas  U30M1AUMA  JIMCTBEHHULbl  CUMOMPCKOW U IMCTBEHHMUPI
AaypcKom», «IMonynaumoHHbIe BO/IHbI YACNIEHHOCTU XULLHUKOB U XXePTB», «Cxema
NEeNCTBUA €eCTeCTBEHHOro 0T6opa», «®PopMbl 6GOpPbObI 3a CYLLECTBOBaHUE,
«HAYCTpranbHbI MenaHn3m», «XXuBble MCKOMaeMble», «OKPOBUTENbCTBEHHAS
OKpacka YKUBOTHbIX», «[pegynpexaatoLLas OKpacka YKUBOTHbBIX»,
«®du3nonormyeckme agantauum», «MpucnocobneHHOCTb OpraHuW3MoB U eé
OTHOCUTENLHOCTbY», «KpuTepun Buaa», «Buabl-0BONHUKN», «CTPYKTypa BMAa B
npupogde», «Cnocobbl BMA00Opa3oBaHMs», «leorpagmyeckoe Br1aoobpa3oBaHuMe
TPEX BWAOB NaHAbILe», «3KOMOrMYecKoe BWA00Opa3oBaHME BUAOB CUHMUL,
«[Monunnonabl pacTeHUi», «KanycTHO-peaeyHbIin rnopuay.

O6opyfoBaHue: repbapumn pacTeHni, KONNEKUMMA HaCeKOMbIX, Yydena nTuu, 1
3BEpel C npumepamMun pPas3fIMUHbIX MPUCMOCOGMEHNIA, Yydena NTULL WU 3BEpEeM
pasHbIX BWAOB, Trepb6apun pacTEHUA OGAM3KMX BMAOB, 06pPa30BaBLUNXCS
pas/iMyHbIMK criocobamm.

JlaGopaTopuasi padora «BbISIBleHME W3MEHUYMBOCTU Yy 0CO6e OfHOro
BUOa».

JlaGopaTopnas  pa6ora  «[1puUCnNoco6/eHNss  OpraHM3amMoB U UX
OTHOCUTE/IbHas LieN1Ieco00pasHOCTb.

JlaGopaTopnass pa6ora «CpaBHeHVWe BMAOB MO MOPXOIOrNYECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJironus u €€ pe3yJabTaThbl

MeTofbl U3y4yeHMUA  Makpo3BooUMK.  [1aneoHTONOrMYeckKne  MeToAb!
n3yyeHns asonouuKn. [epexodHble (OPMbl U (PUIOTEHETUYECKME  PAdbI
OpraH13Mos.



Buoreorpauyeckne metodbl M3ydeHus 3sosoumn. CpaBHeHME (Iopbl U
(hayHbl MaTepuKOB M OCTPOBOB. Buoreorpauyeckne obnactm 3emnn. Buibl-
3HAEMUKU U PENINKTBI.

AMOPUONOrNYeckme 1 CpaBHUTENILHO-MOPMOIOrMYEeCKNe METOAbI U3yYeHUs
3BOMOUMN. [eHeTUYeCcKMe MexaHu3Mbl 3BOJIOLUN OHTOreHe3a W MNOABNEHUS
3BOJIIOLUMOHHBIX  HOBLLECTB. [OMOMOrMYHbIE M a@HAIOTUYHLIE  OpraHbl.
PyauMMeHTapHble  opraHbl M ataBu3Mbl.  MonekynsapHoO-reHeTU4eckue,
OMOXMMWYECKME U MaTeMaTUYecKMe  MeTOoAbl  W3YYeHUs  3BOJOLUN.
[foMonornyHble reHol. COBpemMeHHble MeTOAbl MOCTPOEHWUA (HUIOreHEeTUYECKMX
[lepeBbLEB.

XPOMOCOMHbIe MyTaLM1 1 3BONOLMA TeHOMOB.

OO6Lume 3aKOHOMepHOCTU (MpaBwna) 3BOMKOUNW. [punyun cmenvt Gynxyuil.
HeobpatumocTb 3Bonoumn. AganTuBHas pagvaumsd. HepaBHOMEPHOCTb TeMIOB
3BONIOLMMN.

JleMoHCTpanumn

MopTtpeTbl: K. M. bap, A. O. KoBanesckuit, d. Mwonnep, 3. eKKensb.

Tabnuubl 1 cXeMbl: «PUNOreHETUYECKUI PAf, oaan», «ApPXeonTePUKC,
«3Bepo3ybble  Awepbl»,  «Crerouedansbl»,  «PUHUMOMUTBLI»,  «CeMeHHble
NanopoTHUKN», «buoreorpatmyeckmne 30HbI 3eMnn», «peind KOHTUHEHTOB»,
«PennkTbl», «HavanbHble CTaguM 3MOPUOHANIBHOTO Pa3BUTUA  MO3BOHOYHBIX
XXMBOTHbIX», «[ OMOMOrNYHbIE W aHa/IoTNYHble opraHbl», «PyAMMEHTbI»,
«ATaBu3MbI», «XPOMOCOMHble HabOpbl 4YesioBeKa W LUMMMaH3e», «[ /laBHble
HarpaseHnsa 3BONOLUNN», «O6LLME 3aKOHOMEPHOCTU 3BOJTIOLNN».

Ob6opyfoBaHMe: KOMeKLMKN, repbapumn, MynsHKM MCKOMaeMbIX OCTATKOB
OpPraHn3mMoB, MyNISXKM FTOMOJIOTUYHbIX, aHaI0rNYHbIX, PYAVMEHTapHbLIX OPraHoB U
aTaBM3MOB, KO/IEKLMN HACEKOMbIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TrunoTesbl MNPOMCXOXAEHUS XWU3HM Ha 3emne. AOMOreHes u
naHcrnepmums. [loHay4Hble NpeAcTaBieHns 0 3apOXKAEHUN XXU3HWN (KpeauoHN3M).
["MNoTesa NOCTOAHHOIO CamM03apOXAEHNSA XKNM3HM U eé ONPoBepXKeHne onbiTamn .
Peaw, /1. CnannaHuyaHu, f1. Mactepa. MponcxoxaeHne Xn3Hm n actpobnonorus.

OCHOBHbIE aTanbl HeopraHM4yeckKoin 3BONOLMMN. [MnaHeTapHas
(reonornyeckas) 3BonoUMsA. XuMudeckas 3BOMOUMA. AOBUOTreHHbIN CUHTE3
OpraHn4yeckmx BelLecTB U3 HeopraHuyeckux. OnbiT C. Mwunnepa n . HOpw.
Ob6pa3oBaHne MofvMMEPOB K3 MOHOMepoB. KoauepsatHad runotesa A. W.
OnapwvHa, rmnoTesa NepBnYHOro 6ynboHa K. XongerHa, reHeTuyeckas runoTesa
. Ménnepa. Pnbosumbl (T. YUek) u runotesa «mupa PHK» Y. unbéepra.
dopmMmpoBaHne MeMOpPaH 1 BO3HUKHOBEHWE MPOTOK/IETKN.



Wctopua 3emnm M meTofbl €€ u3ydyeHus. VICKonaemble opraHuyeckue
octaTtkh. [eoxpoHonorms n e€ mMetodbl. OTHOCMTE/NbHad W abCoNHTHas
reoxXpoHosiorua. ['eoxpoHonornyeckas LWKana: 30HbI, 3pbl, NEPUOAbI, 3MOXN.

HauanbHble 3Tanbl OpraHNU4Yeckom 3sonouuKn. TlosiBNeHME U 3BONIOLMUSA
MepBbIX K/ETOK. IBONHOUMA MeTabonm3ma. BO3HMKHOBEHME NEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOGHbIe BUONNEHKM KaK aHaor NnepBbIX Ha 3eMsie CO0OLLECTB.
CtpomaTonuTel. [MpoKapnoThl N 3yKapuoTl.

MponcxoxaeHne ayKapmoT (CMMOUOreHes). 3BOMOLMOHHOE NPOUCXOXKAEHME
BUPYCOB. [1pONCXOXKAEHNEe MHOTOK/IETOYHbLIX OpraHnu3MoB. BO3HMKHOBEHMe
OCHOBHbIX Ipynn MHOIOKNeTOYHbIX OPraHN3MOB.

OCHOBHble 3Tanbl 3BOMOLMM BbICLUMX pacTeHMin. OCHOBHble apomMOpdO3bI
pacTeHuid. Bbixof pacTeHuin Ha cywy. [losiBneHWe CMNopoBbIX pPacTeHUn U
3aBoeBaHMe UMW cywn. CeMeHHble pacTeHus. [1poMCXOXAeHME LBETKOBbIX
pacTeHui.

OCHOBHble 3Tanbl 3BOMOUUMA XMBOTHOrO Mupa. OCHOBHble apoMopdo3bl
XMBOTHbIX. BeHackas ayHa. KemMOpuIACKMIA B3pbIB — MOSAB/IEHNE COBPEMEHHbIX
TUNOB. [epBble XOPA0Bble XXUBOTHbIE. XXMU3HbL B BOAE. IBO/OLMA NO3BOHOYHbIX.
MpoucxoxaeHne ampuounin n penTuanii. TPoOUCXoXaeHVe MIEKOMUTaOWMNX |
ntuy. MpuHUMN  KayeBoro apomopgosa. OcCBOeHWe 6ecro3BOHOYHLIMU 1
MO3BOHOYHLIMW YXMBOTHbLIMU CYLLIN.

Pa3BuTME XM3HM Ha 3emsie MO 3pam M MNepuojam: apxei, MpoTepo30MH,
Naneo3oi, Me3030i, KaliHO30M. O6Llasd  XapakTepucTuka KaMMata MU
reosiornyecknx npoueccos. llosBneHMe WM pacuBeT XapaKTepHbIX OpraHn3MOB.
Yrneobpa3oBaHue: ero ycroBus 1 BAMSIHME Ha ra3oBblii COCTaB aTMOCKepb!.

MaccoBble BbIMUPaHUA — 3KOMIOTUYECKNE KPWU3UCHI MPOLLIOro. MpuynHbl U1
CNeACTBMA MacCOBbIX BbIMMPaHMil. COBPEMEHHbIA 3KOMOTUYECKUIA KPU3KUC, ero
ocobeHHOCTW. [Mpobnema coxpaHeHNs 6uopasHO06pa3ns Ha 3emse.

CoBpeMeHHas cucTeMa OpraHM4yeckoro mupa. MpuHUMNbI Knaccupmkaummn
opraHn3moB. OCHOBHbIe c1CTemMaTUYecKue rpynnbl OpraHnU3mosB.

JdemoHcTpanuu

MopTpeTbl: ®. Pean, J1. CnannaHuyaHu, J1. Mactep, . V. MeuHukos, A. .
OnapuviH, k. XongeliH, I'. Ménnep, C. Munnep, I. KOpn.

Tabnuupl 1 cxembl: «Cxema onbita ®. Pean», «Cxema onbiTa J1. Mactepa no
N3Yy4YeHNIO CaMO03apoXKAeHUA XU3HU», «Cxema onbita C. Mwunnepa, . KOpu»,
«JTanbl  HEOPraHW4Yeckom  3BOMOUMU»,  «[ €OXPOHOMOrMYecKas  LUKana,
«HayasibHble 3Tanbl OpraHNYeckor 3BoIIOLUKY», «Cxema 06pa3oBaHUs 3yKapuoT
NyTéM cumobunoreHesa», «Cuctema >XMBOM Npupodbl», «CTpoeHWe BUpYyca»,
«ApoOMOpPho3bl  PacTeHUin», «PUHNOMDUTBI», «OLHOK/MNETOYHbIE BOLOPOC/IN,
«MHOroknetTouHsle Bogopocan», «Mxu», «[1anopoTHUKKM», «I 0N0CEMEHHbIE



pacTeHus», «OpraHbl LBETKOBbIX pacTeHWU», «Cxema pasBUTUS >XMBOTHOMO
MUpa», «ApOMOPtO3bl KUBOTHbIX», «lMpocTeilumne», «KULIEYHONONOCTHbIEY,
«[1nockne yepBm», «YneHNCTOHOr e, «PblObI», «3eMHOBO/HbIE,
«[pecmblKarowmecsa», «lMTuybl», «Mnekonutawowme», «Pa3BUTME XU3HW B
apXenCcKoin ape», «Pa3BUTNE XMN3HWN B NPOTEPO30MNCKON 3pe», «PasBUTHE XKNU3HWN B
Mase030MCKON 3pe», «Pa3BUTUE XKN3HM B ME3030MCKON 3pe», «Pa3BUTHE XKN3HU B
KalHO30MCKOM 3pe», «COBPeMEHHas CUCTEMa OpraHMyYeckoro Mupa.

Ob6opyaoBaHue: repbapuyt  pacTeHUA  Pas/IMUHbIX OTAEN0B, KOMEKUUN
HaceKOMbIX, BIaXKHble Mpenaparbl XXMBOTHbIX, PaKOBMHbI MOJIIFOCKOB, KOMNEKLUM
UINIOKOXMX, CKefeTbl MO3BOHOYHbIX XXMBOTHBIX, Yydena nNTUL W 3Bepe,
KONEKLUMN OKaMeHesIoCcTer, MOMe3HbIX MWCKOMaeMbIX, MYNSXXM OpraHuyecKmnx
OCTaTKOB OpraHu3MOoB.

Bupryaabnaa Jjabopatopuasi paGora «MojennposaHue  OMNbITOB
Mwunnepa—HOpun No n3yyeHWto abMOreHHOro CMHTE3a OPraHNYecKnx CoeiMHEHWIN B
MepPBUYHOI aTMoCepe.

JlaGopaTopnasi paGora «/3ydeHrne M onmcaHMe WCKOMaeMbIX OCTATKOB
APEBHMX OpraHn3mMoB».

IIpakTuueckas padora «M3yyeHMe OCOOEHHOCTE CTPOEHUSI PaCTEHMIA
pasHbIX OTAEN0B.

IIpakTuuyeckas padora «/13yyeHne 0COOEHHOCTEN CTPOEHUS NO3BOHOYHbIX
YXMBOTHbIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pasfensl 1 3ajaym aHTpononorun. Metoabl aHTPOMONOTUN.

CTaHOB/IEHME MNpPeACTaBNeHNIn O MPOUCXOXAEHUM YenioBeKa. PennrnosHble
B033peHunsi. COBpeMeHHbIe HayUHble TEOPUMN.

CXO0ACTBO YenoBeKa € XMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHNE Ye/loBeKa.
CBueTeNnbcTBa  CXOACTBA  YeNOBEKA C  XKMBOTHbIMW:  CPaBHUTE/NbHO-
MOp@OoIornyeckue, 3aMOpPMOIOrnyecKue, (h1310/I0r0-6MOXNMIUYECKNE,
noefaeHYeckne. OTNNYMS YeN0BEKA OT XKMBOTHBIX. MPAMOX0XK/AEHNE U KOMIMEKC
CBSI3aHHbIX C HMM MPW3HaKOB. Pa3BMTNE FO/IOBHOMO MO3ra M BTOPOW CUMHaNbHOM
CUCTEMBI.

ABmxyLme cunbl ((hakTopbl) aHTPOMOreHesa: 6MOMOrMYecKne, coLmabHbIe.
CoOoTHOLLEHVE BMOTOTMYECKMX U COLMabHbIX (haKTOPOB B aHTPOMOreHese.

OCHOBHble CTaauMu aHTpororeHesa. PaHHWMe 4enoBeKOOOpasHble 06e3bsHbI
(MPOKOHCYbI) M paHHWe NOHrMAbI — 06LLMe NpeaKy YeNoBEKOOOPa3HbIX 06e3bsiH 1
nofen. ABCTpasionuUTeKn — ABYyHOrve Npeaku ntogein. Yenosek ymesnblid, nepable
N3roTOB/IEHNS OpyaniA Tpyda. Yenosek NpAMOXOAALMIA U MEPBbIA BbIXOL, NtOLeN
3a npegenbl  Adpukn.  Yenosek  rengenbbeprckni  —  06WMA Npeaok
HeaHepTa/IbCKOro Ye/OBeKa M YenoBeka pasymMHOro. Yenosek HeaHAepTa/lbCKUM



KaK BWA /OLEe XOMOoAHOro KavmaTa. YenoBek pasyMHblA COBPEMEHHOrO TuMa,
[AEHNCOBCKUIA  YesioBeK, OCBOEHWE KOHTWHEHTOB 3a npefenamu  Adpukn.
ManeoreHeTnKa 1 naneoreHOMMKa.

SBOMOUMSA COBPEMEHHOIO YesoBeKa. ECTECTBEHHbI OTOGOP B MOMyNAUmMAX
yesioBeka. MyTalMOHHbIA Npouecc M noammopguam. MonynsumMoHHbIE BOJHbI,
Apeid reHos, Murpaumsa v «3gdgekT ocHoBaTens» B MOMYNAUUAX COBPEMEHHOrO
YesioBekKa.

Uenoseyeckne pacbl. [loHATME O pace. bonbline packl: eBponeongHas
(eBpasuiickas),  aBCTpasio-HerpouaHas  (3KBaTopuasibHasl),  MOHro/fionaHas
(asnarcko-amepukaHckasd). Bpems v nyTu pacceneHus 4YenoBeka MO MJaHeTe.
EAVMHCTBO  4enoBeyeckmx pac. HayyHas  HecoCTOATENbHOCTb — pacu3ma.
MpUCcnoco6ieHHOCTL YenloBEKA K PasHbIM - YC/IOBUAM  OKPY>XKatoLein cpefpbl.
BnvsHue reorpaduyeckor cpefbl U Aperda TFeHOB Ha MOPGOIOrni0 U
(h13nonornto YenoBeka.

MexgucumnamHapHole  metoAbl B (m3myeckoi  (BMONOrnM4Yeckoin)
aHTPOMONOrnKN.  IBOJIOLUMOHHAA  aHTPOMONOrMA W MasIe0aHTPOMON0rns
4esIoBeYECKUX nonynaumin. bruocoumnanbHble UCCNefoBaHMs MPUPOLbI YenoBeKa.
VccnefnoBaHve KO3BOMOLMM BMOTOTMYECKOTO U COLMAIBHOTO B YesI0BeKe.

JemoHcTpanuu

MopTtpeTsl: Y. dapsuH, J1. Jukn, A. A. PornHcknia, M. M. 'epacnmos.

Tabnuubl N cxembl: «MeTofbl aHTPOMOIOrMM», «"0NIOBHOM MO3I YesioBeKa,
«YenoBekoobpasHble 006e3bsHbI», «CKeneT 4enoBeka W CKeNeT LUMMMaH3e»,
«PYANMEHTLI 1 aTaBuU3Mbl», «[ABWXKYLLME CUbI AHTPOMOreHes3a», «3B0JHOLMOHHOE
APEBO  4enoBeka», «ABCTpanonuTek», «YenoBek ymenblid», «Yenosek
NPAMOXOAALLMIA», «[JeHNCOBCKUIA YenoBek» «HeaHaepTanbLbl», «KpoOMaHbOHLbI»,
«[MpefKkn yenoseka», «3Tanbl 3BOOLUN Ye/T0BEKa», «Pacbkl Ye/I0BEKay.

O6opyaoBaHMe:  MYNHKM  OKaMeHeslocTeld, NpeAMeTOB  MaTepuasibHOWA
KyNbTypbl  MPeAKOB  YesioBeKa, penpofykumu  (gpotorpaduum) KaptuH C
MUMONOrNYECKUMN N OUBNENCKMMUN  CHOXKETaMM  MPOUCXOXKAEHNA Ye/0BEKa,
(hoTorpaduv Haxo4oK MCKOMaeMbIX OCTATKOB Ye/lOBEKA, CKENeT YesioBeka, MOAe/b
yeperna 4enoBeka W Yepena LWMMMIaH3e, MOAENb KUCTU YenoBeKa W KUCTU
LUMMMaH3e, MOZenNn Topca NPeLKoB YesioBekKa.

JlaGoparopuass padora «/I3yyeHMe OCOBGEHHOCTE CTPOEHUs CKeneTa
4en0BeKa, CBA3aHHbIX C MPSAMOXO0XKAEHNEM>.

IpakTuuyeckas padora «/13yyeHne 3KONOMMUECKMX afanTalmin YenoBeka.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HAJ0PraHMU3MEHHBIX CHCTEM C OKpY Karollei cpeaoi



3apoxaeHue n passuTre akonorun B Tpyaax A. N'yméonbara, K. @. Pyrnbe,
H. A. CesepuoBa, 3. l'ekkend, A. TeHcnn, B. H. CykauéBa. Pa3fenbl 1 3aaun
aKonoruun. Cea3b 3KONOrUK ¢ ApYrMMN HayKamu.

MeToabl akonorun. onesble HabNHOAEHUS. OKCNEPUMEHTbI B 3KOMOTUN:
npupoaHble ¥ nabopaTopHble. MopenupoBaHve B 3KONOrmMn. MOHUTOPUHT
OKPY>KatoLLLEW Cpefibl: NOKa/IbHbIN, PErMoHasbHbIA U rNo6anbHbIN.

3HayeHVe  IKOMOTMYECKMX 3HaHWW 4N YenoBeKa.  JKOSIOTMYECKOoe
MMPOBO33pEHNE KaK OCHOBa CBS3eil YesioBevecTBa C npuponoin. dopmmuposaHme
3KO/TIOTMYECKON KYNbTYPbl M 3KONOMMYECKOW FPaMOTHOCTU HaceNeHus.

JdeMoHCcTpaMu

MopTtpeTbl: A. Tym6onbar, K. ®@. Pynbe, H. A. CeBepuos, 3. 'ekkenb, A.
TeHcnn, B. H. Cykaués.

Tabnuupl 1 cxembl: «Pa3genbl akonorum», «MeToapl 3Komormm», «Cxema
MOHUTOPUHIa OKPY>KatoLLER cpefbl».

JlabopaTopHas padora «M3yyeHune METO/0B 9KO/IOrNYECKUX
nccnefoBaHnn.

Tema 7. Opranusmsl U cpea O0MTAHUSA

JKonormnyeckme GakTopbl 1 3aKOHOMEPHOCTK KX AeincTeusA. Knaccudukaums
9KOJIOrMYECKMX (DaKTOPOB: abMoTUYeCKMe, BUOTMYECKIME, aHTPOMOreHHble. ObLme
3aKOHOMEPHOCTW [eNCTBUA 3KoMornyeckmx aktopos. lMpasuno muHumyma (K.
LLinpeHrenb, HO. JInbumx). TonepaHTHOCTb. IBPUOUOHTHLIE U CTEHOOWOHTHbIE
OpraHu3Mbl.

AbnoTtunyeckme Gaktopbl. CBET KakK 3KOMOrMYeckun aktop. [eicteume
pasHbIX YYaCTKOB COJIHEYHOIrO CMeKTpa Ha OpraHn3mbl. DKOMOTMYECKUE TPynnbl
pacTeHWd U >KMBOTHbLIX MO OTHOLWEHMIO K cBeTy. CurHaibHas pofib CBeTa.
doTonepmoaunsm.

TemnepaTypa KakK 3KONMOrM4Yeckuini aktop. [eicTBMe Temnepatypbl Ha
OpraHu3mbl. ONKUIOTEPMHbIE Y TOMONOTEPMHbIE OpPraHn3mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIE OpraHN3Mbl.

BnaXHOCTb Kak 3KOoMornyeckmin akrop. pucrnocobneHns pacTeHnn K
noafepXXaHuo BogHoro 6anaHca. Knaccugukaums pacTeHWiA Mo OTHOLLEHWUIO K
Boge. MpncrnocobneHns XMBOTHBIX K MU3MEHEHWNIO BOAHOTO peXxuma.

Cpefbl 06MTaHMA OpPraHM3MOB: BOJHas, Ha3eMHO-BO3AyLUHas, MOYBEHHas,
rnyouHHas  MOAMOYBEHHAs,  BHYTpUOpPraHu3MeHHasd.  PU3NKO-XMMMUYECKUe
0COGeHHOCTN cpef 06uTaHUs opraHn3MoB. [lpucrnocobneHnss OpraHM3moB K
YKM3HW B pasHbIX cpefax.

Buonornyeckne putmbl. BHellHME W BHYTPeHHWe pUTMbl. CyTOYHbIE U
roguyHble puUTMbl. PUCMIOCO6/IEHHOCTL OPraHM3MOB K CE30HHLIM M3MEHEHUAM
YCNOBUI XXN3HW.



JKn3HeHHble  (hopMbl  OpraHM3MoB. [lOHATME O >KU3HEHHOW (opwme.
YKn3HeHHble (POPMbI pacTEHWNIA: fepeBbs, KYCTapHUKN, KyCTapHUYKM, MHOTO/IETHNE
TpaBbl, OAHOMETHME TpaBbl. YXU3HEHHble (OPMbl XXUBOTHbLIX: TUAPOOMOHTHI,
reobMoHTbI, a3P06NOHTBLI. OCOBEHHOCTM CTPOEHUS U 06pasa XXU3HMW.

BuoTnyeckne  aktopbl.  Bugbl  GMOTMYECKMX  B3aMMOAENCTBUINA:
KOHKYPEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero ¢opMbl. MNapasntusm, Koonepauus,
MyTyann3m, KOMMeHca/IM3M (KBapTUPaHTCTBO, Hax/1lebHMYeCcTBO). HeTpodnyeckme
B3aumogencTemsa  (Tonuueckue,  Qopuyeckue,  (abpuyeckmne).  3HayeHMme
OMOTUYECKMX B3aUMOAEWCTBUM NS CYLLeCTBOBaHMS OpraHuW3MoB B Cpeje
06uTaHMA. MPUHLMM KOHKYPEHTHOIO UCKHOYEHMS.

JleMoHCTpanun

Tabnuubl N CXeMbl: «3JKo/ormyeckne MakTopbl», «CBETOBOW CMEKTP»,
«OKONOrMYEeCKMe TPYnrbl XXMBOTHBIX MO OTHOLUEHWIO K CBETY», «TernsioKpPOBHbIe
YXMBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «PU3MONOrNYecKne aganTaymm
XXMBOTHbIX», «Cpefbl 00UTAHMS OpPraHnU3MoB», «BMOIOTNYECKME PUTMbI»,
«KM3HEHHbIE  (DOPMbI  PaCTEHWUIA»,  «KU3HEHHbIE  (HOPMbl  XKMBOTHbIX»,
«DKOCMCTEMA LLUMPOKOIMCTBEHHOIO Nleca», «9KOCMUCTeMa XBOMHOI0 fieca», «Llenu
nUTaHnsA», «XUWHUYeCTBO», «llapasntusam», «KoHKypeHuus», «Cumonos»,
«KoMMeHcann3m».

Oo6opynoBaHue: repbapun pPacTeHWn U XXMBOTHbIX, MPUCNOCOOMEHHbIX K
B/IMSHUIO Pa3/INYHbIX 3KOMOrMYeCKNX (DakTopoB, repbapum CBETONMHOOMBBIX,
TeHeNMOMBLIX W TEHEBLIHOC/IMBLIX PaCTEHWI, CBETO/MOOMBbIE, TEHENO6VBbIE U
TeHeBbIHOC/IMBblE KOMHATHbIE PacTeHUs, repbapun 1 KOMNeKUUn Teniontoomssbix,
3MMOCTOMKNX, MOPO30YCTOMUMBBLIX PAacTEHWUIA, Yy4yena NTUL, U 3Bepeit, repbapum
pacTeHuid, OTHOCALMXCA K rurpoumram, KcepogmTtam, me3ouTam, KOMHaTHble
pacTeHus AaHHbIX TPy, KONMEKUUN XXMBOTHBIX, 0OMTaloWMX B pasHbIX cpeaax,
repbap M KONMNEKUMU PacTEHUA U XKMBOTHBIX, 06/1a4al0LWKMX YepTamu
MPUCNOCO6MEHHOCTU K CE30HHBLIM M3MEHEHUSIM YCNOBWIA XU3HW, repbapun K
KONMEKUMN PacTEHUII N XKUBOTHbLIX Pas3IMYHbIX YXU3HEHHbIX (DOPM, KONEKLMM
YKMBOTHbIX, Y4aCTBYIOLMX B Pa3/IMYHbIX BMOTUYECKNX B3aMMOAENCTBUSAX.

JlaGopaTopunasi padora «BblfBNeHMe npucnocobneHnii opraHM3MoB K
B/IMSIHUIO CBETa».

JlaGopaTropunas pabora «BbISBNeHMe npucnocobneHnii opraHM3MoB K
B/IMSIHUIO TEMMEPATYPbI».

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

Tema 8. Dko10rus BUAOB U MOILYJIS UM

IKOMOrMYecKe  XapakTepucTukum  nonyndumun.  llonynaums  Kak
bronornyeckas cuctema. Posfib HEOLHOPOAHOCTU Cpefbl, (M3NYECKUX BapbepoB u



0C0BEHHOCTe 61onorny BUAOB B (POPMMPOBAHUN MPOCTPAHCTBEHHON CTPYKTYPbI
nonynaumMi. OCHOBHble MoKasaTe/iM MONyNAUMK:  YMUCNEHHOCTb, M/IOTHOCT,
BO3pacTHad W MonoBas CTPYKTypa, POXAaemoCTb, MPMPOCT, TEMM POCTa,
CMepPTHOCTb, MUTpaLms.

3Konorunyeckaa cTpyktypa nonynaumu. OueHKa YMCNEeHHOCTU Nonynauuu.
OnHammka nonynaumm n eé perynaumsa. BUoTuyeckmin noTeHuman nonynsayuu.
MogenuposaHue guHaMuUKn nonynsauuun. Kpmeble pocta YACNEHHOCTU NONYAALUK.
KpuBble BbDKMBaHWA. Perynaums 4ucieHHOCTUM Monynauuii: posib  (DakTopoB,
3aBUCALLMX W He 3aBUCALLMX OT MI0THOCTU. DKOMOrMYeckue ctparerum sBuaos (r- v
K-cTparerun).

[MoHATME 06 3KOMOrMyeckom Hue Buaa. MectoobutaHme. MHOromepHas
MOA€eNb 3KONMOrnmyecko Huwm k.M. XaTumHCOHa. Pa3mepbl 3KO/IOMMYECKOM
HULWK. TToTeHUManbHasa 1 peannsoBaHHaa HULLIN.

Bug kKak cuctema nonynauuidi. Apeanbl BUAOB. Buibl M MX XU3HEHHbIE
cTpaternn. SKoN0rmyeckmne aKBUBaEHTDI.

3aKOHOMEPHOCTM MOBEAEHMS M MUTpaumid XXUBOTHbIX. Buonornyeckue
NHBa3NMN Yy>KepOoLHbIX BUAOB.

JlemoHcTpanuu

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl M CXeMbl: «3JKOMIOTMYECKME XapaKTEPUCTUKN  MONYIALMN»,
«[MpoCTpaHCTBEHHasa  CTPyKTypa  nonynsauyumu»,  «Bo3pacTHble  nupamuisbl
nonynsayum», «CKOPOCTb  3acefeHns  MoBepXHOCTM  3eMAn  pasiNyHbIMU
opraHu3mamuy», «Mogenb 3KONOrMYecKon HUWKM K. V. XaTunmHCoHa.

O6opyaoBaHue: repbapmmn pacTeHWA, KONNEKLMN XXUBOTHBIX.

JlaGopaTtopnass  padora  «[1pnUCNOCO6MEHNSA  CEMSAH  pacTeHUd K
pacceneHno.

Tema 9. Ikos0rusi coo0IECTB. IKOJOTHUECKHE CHCTEMBbI.

CoobuyectBa opraHusmMoB. buoueHo3 u ero CcTpyktypa. CBf3n MexXay
opraHu3mamu B 6MOLIEHO3E.

Jkocuctema Kak OTKpbiTas cuctema (A. k. TeHcnm). ®YHKUMOHA/bHbIE
GNOKN OpraHM3mMoB B 3KOCWUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefdyLeHTbl.
Tpodmyeckne ypoBHWU. Tpodmuyeckne uUennu M cetTn. ABMOTUYECKME OTOKK
aKocucTeMm. [MouBbl U UMbl B 3KOCUCTEMAX. KpyroBopoT BELLECTB 1 NMOTOK 3HEPruu
B 9KOCUCTEME.

OCHOBHble ~ MOKasaTeniM  3KOCUCTEMbl.  Bbuomacca ¥ MPOAYKUMS.
JKOI0rMYecKre NMpammnibl Yncen, 6UOMacchl 1 3HepPrun.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HanpaBfieHHble 3aKOHOMEpPHbIe CMeHbl COO0OLLEeCTB — CyKueccuun. epBrYHbIE U
BTOPMYHbIE CYKLECCUM W UX MNPUYMHbL. AHTPOMOreHHble BO3AENCTBUA Ha



cyKueccun. KnmmakcHoe coobLecTso. bropasHoo6pasne 1 noiHoTa KpyroBopoTa
BELLECTB — OCHOBA yCTOMqMBOCTM COO6LLI,€CTB.

[MpupoaHbIE 3KOCUCTEMbI. Dxocucmemsvl 03€p u pek. dxocucmemvl Mopeu u
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpOMOreHHbIe 3KOCUCTEMBI. Arpoakocuctema. ArpoueHos. Pasnnums
MeXAY aHTPOMoreHHbIM1 1 NpUupoaHbIMU 3KOCUCTEMaMN.

Yp6oakocucTemMbl. OCHOBHble KOMMOHEHTbI yp6o3akocucTeM. [opopckas
nopa n ayHa. CuHaHTpoOnNu3aums ropoAackon (hayHbl. buonornuyeckoe wu
X039MCTBEHHOE 3HAYEHVE arpo3KOCUCTEM 1 YPBOIKOCUCTEM.

3aKOHOMEPHOCTY (POPMMPOBAHMSI OCHOBHbIX B3aMOAECTBUIA OPraHU3MOB B
aKocuctemMax. Ponv kackadHoco 3¢hgexma u udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYuoHuposanuu skocucmem. [NEPEHOC IHEPINUN U BELLECTB MeXay
CMEXHbIMWN 3KOCUCTEMAMW. Y CTONYMBOCTb OpraHM3mos, I'IOI'IW'IHLI,VIVI N 3KOCUCTEM
B YCNOBUAX ECTECTBEHHbLIX N aHTPOMONeHHbIX BO3ﬂ|e[/JICTBVII7I.

Mexanuzmwi 8030elicmeUsi  3A2pA3HEeHUll  pAsHbIX — MUNO8 Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20 — B030€liCMBUL.
MGTO,CI,OI'IOFI/IH MOHUTOPWUHIa eCTECTBEHHbLIX N aHTPOIMOINeHHbIX 3KOCUCTEM.

JemoHcTpanuu
MopTtpeT: A. XK. TeHCNN.
Tabnmubl 1 cxembl:  «CTpykTypa  OGMOLIEHO3a»,  «JKOCUCTEMaA

LLIMPOKO/IMCTBEHHOrO fleca», «3KOCUCTEMA XBOMHOro neca», «PyHKUMOHaNbHbIE
rpynnbl OpPraHM3MoB B 3KOCUCTeMe», «KpyroBOpOT BELUECTB B 3KOCUCTEMEY,
«Llenn nuTaHnsa (nacTouwHas, AeTPUTHasA)», «9KOMOrnMYeckas nupamMmmaa Yncen,
«OKOoNornyeckas nupammuaa 61MomMacchbl», «3IKOMOrMYecKas nupaMmmaa 3HepPrum,
«ObpasoBaHune 60n0Ta», «lepBrUUHasA cykueccus», «BoccTaHOBNEHME feca nocre
noXkapa», «3KOocUCTeMa 03epa», «ArpoLeHo3», «KpyroBopoT BeLLECTB M MOTOK
3HEPrum B arpoueHose», «Mpumepbl Ypo03KOCUCTEM.

O6opyoBaHue: repbapumn pacTeHWi, KONEKUMM HaCeKOMbIX, Yy4ena nTuu, 1
3Bepeit, repbapun KynbTYpPHbIX U AMKOPACTYLLMX pacTeHWI, akBapuyMm Kak MOAe/b
9KOCUCTEMBI.

IpakTuyeckas padora «/13yyeHne v onmcaHne ypo0o3KoCHUCTEMbI».

JlaGopaTopHass paGora «l/3yyeHne pa3HOOOpPa3ns MENKUX MOUBEHHbIX
YNIEHNUCTOHOTMX B Pa3HbIX 3KOCUCTEMAX>.

DKcKypeusi «IKCKYPCUS B TUMUYHBIA GuoreoueHos (B Ayopasy, GepesHsik,
e/lbHUK, Ha CYX0/0/1bHbIN NN MONMEHHbIV Nyr, 03epo, 60/10T0)».

DKcKypeusi «IKCKYpCUss B arposkocucteMmy (Ha none wan B TeninyHoe
XO0351CTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



Buocthepa — obuwennaHetapHasd 060n104ka 3emMnn, rae CyLWecTBYeT WK
CyLLleCTBOBas1a XXM3Hb. Pa3BnTre NpeAcTaBneHnin 0 buochepe B Tpyaax 3. 3tocca.
YueHue B. . BepHagckoro o 6uoctepe. Obnactu 6rocdepnbl 1 eé cocTtas. 2KnBoe
BeLLLeCTBO 6rocdepb! 1 ero PYyHKLMK.

3aKOHOMEPHOCTN CcyLecTBOBaHUS buocdepbl. OcobeHHOCTM Brocdepbl Kak
rno6anbHOM akocucTeMbl. UHaMMyecKoe paBHOBecue B brochepe. KpyrosopoThl
BELLECTB 1 BMOreoXMMmyeckme UUKbl (Yrnepoda, asora). PUTMUYHOCTbL SBMEHWIA
B Grocdepe.

30HanbHOCTL 6uocepbl. oHATME O 6GMoMe. OCHOBHble OGMOMbI CYLUK:
TYHApPa, XBOHbIe Nleca, CMeLlaHHble 1 LUMPOKOIMCTBEHHbIE fleca, CTenu, caBaHHbI,
MYCTbIHW, TPOMUYECKME Nleca, BbICOKOropbs. Knmmar, pacTUTeNIbHbIA 1 XKUBOTHbIIA
Mup 6MOMOB CyLUW.

CTpyKTypa 1 (DYHKLMA XXUBLIX CUCTEM, OLIEHKA UX PECYPCHOr0 NoTeHLmana n
BrochepHbIX YHKLNNA.

JleMoHCTpanumn

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

Tabnmupl 1 cxembl: «I"eoctepbl 3emnn», «KpyroBopoT asoTa B MPUPOAe»,
«KpyroBopoT yrnepoja B npupoge», «KpyroBopoT KUCM0OpoAa B MNPUPOIE»,
«KpyrosopoT BoAbl B npupoge», «OCHOBHblE GMOMbI CyLun», «Knnmatunyeckme
nosica 3eMnu», «TyHapa», «Tanra», «CMmellaHHbIn necy», «LLINpOKONUCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[TyCTbIHS», « TPOMNUYECKUIA NEC».

O6opyaoBaHue: repbapum pacTeHNIA pasHbIX GUOMOB, KONNEKLN YKNBOTHBIX.

Tema 11. YesnnoBek u oKpy:kamomias cpeaa

JKONOrnyecKne Kpusncbl M KX NpUYMHbL. Bo3fdeicTBMe YenoBeka Ha
buoctepy. 3arpssHeHve BO3AYLIHON cpedbl. OxpaHa Bo3dyXa. 3arps3HeHuWe
BOAHOM cpefbl. OxpaHa BOAHbIX pecypcoB. PaspylleHve noysBbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHWe KnmarTa.

AHTPONOreHHOe BO3AENCTBME Ha PaCTUTENbHbIA U XMBOTHbIA MMp. OXpaHa
PacTUTENbHOrO N XXMBOTHOrO Mupa. OCHOBHble MPUHLMMbLI OXPaHbl MPUPOAbI.
KpacHble KHUrK. Oco60 oxpaHsemble npupofHble Tepputopun  (OOITT).
BoTaHn4yeckme cagpbl U 300/10MMYECKME NapKK.

OCHOBHble MPUHUMMbI YCTOMYMBOrO PasBUTUS YesioBevecTBa U MPUPoOAbI.
PauvoHabHOE  MPUPOAOMNO/Sb30BaHNE M COXpaHeHWe  BMOIOrMYeckoro
pasHoobpasmsa 3emnn. O6LIME 3aKOHOMEPHOCTU T106a/IbHbIX 3KO/IOMMYECKMX
Kpn3ncoB. OCO6eHHOCTN COBPEMEHHOIO KpM3nca 1 ero BepPOsiTHbIE MOC/eACTBUS.

Pa3BuTMe METOAOB MOHWUTOPMHIa PasBMTUA  OMACHbIX TEXHOrEHHbIX
npoueccoB. Cucmemuble UCCIeO08aHUsL nepexoda K pecypcocbepezaiowell U
KOHKYPEeHmMOoCcnocoonou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcul.
Hal/ﬁ/tOHa]leble qu)OpMaL;MOHHble cucmemaul, 06ecnequ6ai0mue Oocmyn K



qu)opmauuu nO COCMOSAHUIO OMOEIbHbIX 6ud08 u sxocucmem. OcHoesbl
9Kopeaburumayuu dKocucmem U cnocooog 060pvObLI ¢  OUONOBPEHCOCHUIMU.
PeKOHCWlpyKL}M}Z MOPCKUX U HA3EMHbBIX 9KOCUCMEM.

JleMoHCTpaIMuA

Tabnmupl M CXeMbl:  «3arpsasHeHne  atMmocdepbl»,  «3arps3HeHue
rmapocdepbl», «3arpsasHeHMe MnouBbl», «[lapHMKOBbIA  3dhdekT», «Oco60
OXpaHsieMble NPUPOAHbIE TEpPPUTOPUU», «Moaenn yrnpasnseMoro Mmupa.
O6opyaoBaHue: oTorpamm OXpaHAEMbIX PaCTEHUA W XMBOTHbIX KpacHoM
KHUrK Poccuniickoin deaepaunm, KpaCHON KHUMM permoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B CTpyKTYpe NMYHOCTHBIX Pe3ynbTaTOB OCBOEHMSI MPOrpamMmMbl N0 6MOI0rnm
BblAe/fleHbl CNefytoLme COCTaBNAoLME: 0CO3HAHNE 06YyYatoLLMMUNCA POCCUIACKON
rpaXX4aHCKON NAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOONPefeneHuto, uanuuue momueayuu K  00yYeHUIO  BMONOruu,
yenenanpasientoe paszeumue BHYTPEHHUX YOEXAEHWIA NIMYHOCTU Ha OCHOBE
K/HOYEBBbIX LIEHHOCTENM WM UCTOPUYECKUX TpaguumiA pasBuTUA GMOMOrMYECKOro
3HaHWA, 2comosHocmb u cnocobrnocms 00YHaAIOLLMXCA PYKOBOACTBOBATLCS B CBOEN
[eATeNIbHOCTN  LIEHHOCTHO-CMbIC/IOBBbIMW  YCTAHOBKaMM, MPUCYLLMMWN  CUCTEME
buonornyeckoro  06pa3oBaHUsl, Haauuue  npaocosnanus  IKONOrMYECKON
KY/bTYpbl, cnocobrocmu cmasums LENN N CTPOUTL XXU3HEHHbIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MPOrpamMmMbl Mo 6MOMOrNK AOCTUraKOTCA
B e4MHCTBE Y4eOHOW M BOCNUTaTE/IbHOM [AeATe/IbHOCTU B COOTBETCTBUM C
TPaANLNOHHBIMU POCCUACKAMUN COLMOKYbTYPHBLIMW, UCTOPUYECKUMU U JYXOBHO-
HPaBCTBEHHbLIMM LEHHOCTSAMW, NMPUHATLIMKA B OO6LLECTBE MpaBuiaMu 1 HOpMamMm
MoBeAeHMs N CMOCOOCTBYIOT MpoLeccam CaMOMO3HaHWA, CaMOBOCMUTaHUS W
CaMOopa3BUTWSA, PasBUTUA BHYTPEHHEW MNO3NUUM  NINYHOCTM, MaTpMoTU3Ma U
YBKEHUS K 3aKOHY W MpaBONoOpaAKY, YeNOBeKY Tpyda W cTapLlemMy MOKOJEeHWHO,
B3aMMHOI0 YBaXKEHWs, OEPeXXHOro OTHOLUEHWS K KY/IbTYPHOMY Hac/efuio U
TpaaMumuaM MHOMOHaLMOHaNbHOro Hapoga Poccuiickoit deaepaummn, npupoge u
OKpY>KaroLLeli cpee.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUSI Y4yebHOro npeamMeTa «buonorus»
[0/MKHbI OTpaXKaTb FOTOBHOCTb M CMOCOOHOCTbL 06YYatOLLMXCA PYKOBOACTBOBATLCA
CPOPMMPOBAHHOM BHYTPEHHEN MNO3MLUMENR JIMYHOCTM, CUCTEMOM LEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCMIACKOr0 OOLLECTBA, PaCLLUMPEHUE XKM3HEHHOIO
OnbITa W OMbITa AeATe/IbHOCTM B NPOLIECCE peasin3alm OCHOBHbIX HamnpaB/ieHWI
BOCNUTATENIbHON AeATeNIbHOCTI, B TOM YIC/E B YaCTW:

1) rpaIaHCKOro BOCIIMTAHUS:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO31LMM 06yYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCMIACKOr0 06LLeCTBa;

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
OMONOrMYECKNX IKCNEPUMEHTOB;

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

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

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

FOTOBHOCTb K N'YMaHWTAPHOW W BOMIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

cthopMMpPOBaAHHOCTb POCCUIACKOW rpaXKAaHCKo NAEHTUYHOCTN,
NaTpMoTU3Ma, YBaXXEHMSI K CBOEMY Hapofy, 4YyBCTBa OTBETCTBEHHOCTU nepef
PoanHoi, ropAocTh 3a CBOM Kpail, CBOKO PofMHY, CBOW A3blK U KYNbTYpy,
MPOLLOE U HacTosLLee MHOrOHaLMOHaIbHOro Hapoga Poccuu;

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

CMOCOOHOCTb OLIEHMBATb BK/a[ POCCUIACKMX Y4YE€HbIX B CTaHOBMEHWE W
pasBuTve OMONOrMK, MOHMMAHWUA 3HAYeHWs OMONOrMM B MO3HaHWU 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 AYyXOBHbIX LIEHHOCTEN POCCUINCKOro Haposa;

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOr0 NOBEAEHWS;

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

0CO3HaHWe NIMYHOr0 BKNaga B MOCTPOEHME YCTONUMBOIO Oy AyLLEro;

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

3CTETUYECKOE OTHOLUEHME K MUpPY, BK/IHOYasd 3CTETUKY ObiTa, HayYHOro K
TEXHNYECKOro TBOPYECTBa, CNOPTa, TPY/Aa, 06LLECTBEHHbIX OTHOLLEHWIA;

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



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

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

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

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

OCO3HaHWe NOCMeACTBUIA U HEMpUATUA BPeLHbIX NpuBbIYeK (YNnoTpebrieHus
aJIKOrons, HapPKOTUKOB, KYPEHNS);

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCT MacTepcTBa, TPYLON00VE;

FOTOBHOCTb K aKTUBHON [eATe/IbHOCTU TEXHOMOMMYEeCKOn U COLMasbHOM
Hanpas/IeHHOCTW, CMOCOOHOCTb MHWULMNPOBATL, NIAHNPOBATL M CAMOCTOATE/IbHO
BbIMOJIHATL TaKYH [eATe/IbHOCTb;

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

FrOTOBHOCTb M CMOCOGHOCTbL K 06pa3oBaHUO W CamMoobpa30oBaHUIO Ha
MPOTSHXKEHNN BCEW XKN3HMU;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

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

MOBbILLIEHNE YPOBHA 3KOMOMMYECKOW Ky/bTypbl: NpUo6peTeHMe onbiTa
M1aHNPOBAHNUA MNOCTYMKOB W OLEHKM WX BO3MOXHbIX MNOCMEACTBUNA  Ans
OKpY)KatoLLLen cpeapl;

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

CMOCOBHOCTL MCMO/b30BaTb MPMOOpeTaemble MNPV M3y4YeHUn 6uosoruu
3HAHUSA W YMEHWUA nNpU pelleHnr npobnem, CBA3AHHBIX C  PauvOHasIbHbIM
NMPUPOAONO/bL30BaHNEM  (COGMOAeHMe  NpaBu/  MOBEAeHWA B MPUPOAE,
Hanpas/IeHHbIX Ha COXpPaHeHWe paBHOBECUS B 3KOCUCTEMax, OXpaHy BW[OB,
aKocucTem, brocgepsl);

aKTVBHOE HenpuAaTMe  [elCTBMIA, MPUMHOCALLUMX BpeL  OKpyXaroLlew
MPUPOAHONA Cpede, YMeHVEe NPOrHO3MpoBaTb HEeGNaronpusATHbIE 3KOOrMYecKue
MoCNeLCTBUSA NPeAnpUHUMAaEMbIX AeCTBUA U NpPesoTBpaLlaTh UX;



Ha/M4me pa3BMTOro 3KOMOMMYECKOro MbILLIEHUS, KOMIOTMYECKON KynbTypbl,
onbITa [eAaTeNbHOCTH 9KOJIOTMYECKOW HanpaB/eHHOCTH, YMeHNs
PYKOBO/JCTBOBATbCSA VMW B MO3HaBaTE/lbHOW, KOMMYHWUKATMBHON M COLMASIbHOWN
MpaKTUKe, FOTOBHOCTM K Y4YacTUIO B MPaKTUYECKOW [AesTe/IbHOCTU 3KO/IOMMYECKOM
HanpaB/IeHHOCTU;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

ChopMMPOBAHHOCTb MUPOBO33PEHMS,, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BMTUA HayKM U OOLLECTBEHHOW NPaKTMKK, 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;

MOHMMaHMe cneunukn O6MONOrMM KakK HaykW, OCO3HaHMS e€ ponv B
(hopMMPOBaHUM PaLMOHA/IbHOIO HAY4YHOr0 MbILLU/IEHUS,, CO3AaHUW LIENOCTHOrO
npefcTaBneHnsi 06 OKpPYXKatolemM MUPE Kak O eAUHCTBE MPUPOfbl, YenoBeka U
06LLecTBa, B MO3HaHWM MPUPOAHBLIX 3aKOHOMEPHOCTE W pelleHnn Mpobem
COXpaHeHus NPUPOAHOro paBHOBECHUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrUM AN COBPEMEHHON LMBUU3ALMN:
obecrneyeHNss HOBOIO YPOBHS Pa3BUTUA MeAMUMHBI, CO3[aHMe MepPCrneKTUBHbIX
OMOTEXHOMOrMIA,  CMOCOGHbLIX  pelaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUA
4es10BEYECTBa, MOMCKa NyTeil BbIXoAa M3 rnobasibHbIX 3KON0rMYecKnx npobnem u
obecrneyeHMs  nepexoga K  YCTOMYMBOMY  pasBUTUIO,  palvOHasIbHOMY
NCMOMb30BaHNIO MPUPOAHbLIX PECYPCOB M (POPMMPOBAHMIO HOBbLIX CTaHAapTOB
XU3HNY;

3aMHTEPECOBAHHOCTb B  MOMYYEHUM OMONOTMYECKUX 3HAHWUA B LENsX
MOBbILLIEHMS 00OWERn KynbTypbl, E€CTECTBEHHO-HAYYHOW TPamMOTHOCTM, Kak
COCTaBHOM 4acTu (PYHKLUMOHa/IbHOM rpaMOTHOCTM 00y4arowmnxcs, HopMmpyemon
MNpu N3yyYeHUn G1Uonoruu;

MOHUMaHWe CYLHOCTWM MeTOAOB MO3HaHWA, UCMO/b3YEMbIX B €CTECTBEHHbIX
HayKaX, CMOCOGHOCTM WCMO/Mb30BaTb MOJMyYaeMble 3HaHWA [N aHam3a U
0OBACHEHUS ABNEHUI OKPYXKatOLLEro Mypa 1 NPOUCXOAALLUMX B HEM M3MEHEHWA,
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
peLleHmnsi Npo6emM B peasbHbIX XXU3HEHHbIX CUTYaLUsX;

OCO3HaHMe LIEHHOCTM Hay4yHOW [esiTe/IbHOCTU, FOTOBHOCTb OCYLLECTB/SATH
MPOEKTHYIO M UCCeA0BaTe/TbCKYH AeATe/IbHOCTb MHANBUAYAILHO U B TPYINE;

FrOTOBHOCTb M CMOCOOHOCTb K HEMpepbiBHOMY  00pa3oBaHUIO U
camoo0pa3oBaHNIO, K aKTMBHOMY MO/IYYEHUIO HOBbIX 3HaHWWA Mo 6Guonornni B
COOTBETCTBUU C XKM3HEHHbLIMU NOTPEBHOCTAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS YyueBHOro npeameta «buonorus»
BK/IOYAIOT: 3HauMMble N8 (HOPMUPOBAHMS MUPOBO33PEHUS  0BYYaKOLLIMXCS
MEXANCUMNNHAPHbIE (MeXnpeaMeTHble) 06LLeHayUHble MOHATUS, OTpaxatoLime
LeNOCTHOCTb Hay4yHOW KapTWHbI MMpa W CneuuduKy MeTOA0B MO3HAHWS,
MCMO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (BELLEeCTBO, SHEPruisi, sABeHne, Npouecc,
cucTeMa, HayyHbIid (hakT, NPUHLMM, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
nccnefoBaHWe,  HabnofeHWe,  U3MePeHWe,  3KCMEPUMEHT U APYTUe);
YHUBEpCaNbHble Yy4yebHble AelicTBUS  (MO3HaBaTeslbHble, KOMMYHUKATVBHbIE,

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

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

B pesynbrate wu3yyeHus OMOMOTUM Ha YPOBHE CpPeAHero 06LLero
obpa3oBaHMa Yy obyuvatouwleroca OyayT  cPOPMUPOBAHbI  MO3HABATE/IbHbIE
YHMBEPCa/IbHble YUYebHble AeCTBUS, KOMMYHUKaTUBHbIE YHVBEPCa/IbHbIE YYeOHbIe
[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 MO3HABATCJIbHBIMHU
AEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

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

MCNONb30BaTb MPU OCBOEHUW 3HAHWI MPUEMbI /IOTUYECKOrO MbIL/IEHNS
(aHann3a, cMHTEe3a, CpaBHeHUS, KnaccumKalmmn, 0606LLEeHNS), pacKpbIBaTb CMbIC/
BMONIOTMYECKMX NOHATUIA (BbIAENATL UX XapaKTepHble MPU3HaKK, yCTaHaB/IMBaTb
CBSA3M C APYTVIMU NOHATUAMWN);

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

MCNONb30BaTh BUOMOTMYECKME MOHATUA A1 0OBACHEHUA (PAKTOB U ABMIEHUN
YKNBOW NpMpoAbl;

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

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



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

paspabaTbiBaTb NaH pelleHns npobneMbl C YYETOM aHa/IM3a MMEHOLLMXCA
MaTepuasibHbIX U HemaTepuasibHbIX Pecypcos;

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

KOOPAUHMPOBaTb U BbIMOMHATL  PpaboTy B YC/IOBUAX  pPeasibHoro,
BUPTYa/IbHOr0 ¥ KOMOUHMPOBAHHOIO B3aMOLENCTBUS;

pasBrBaTb KPeaTMBHOE MbILLIEHNE MPY PeLLeHU XXU3HEHHbIX NPOo6/eM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

B/lafieTb HaBbIKaMy y4ebHO-MCCe0BaTe/IbCKON N MPOEKTHOW AeATe/IbHOCTH,
HaBblKaMy  paspelleHns  npobnem, CrOCOOHOCTbIO W TFOTOBHOCTbIO K
CaMOCTOATE/IbLHOMY NMOWMCKY METOO0B PeLLeHNs NPakTUYecKnx 3atad, NPUMEHEHNIO
pa3/IMyYHbIX METOL0B NO3HAHNS;

MCNOMb30BaTh PasMYHble BUAbI AEATEbHOCTU MO MOJIyYeHUD HOBOIO
3HaHWSA, €ero WHTepnpeTauuy, npeobpasoBaHMIO W MPUMEHEHUIO B Y4YeOHbIX
CUTYyauusx, B TOM YnC/e MpK Co34aHMN YyUYebHbIX 1 CoUMabHbIX MPOEKTOB;

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

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

BbIAIBNATL MPUYMHHO-CNEACTBEHHbIE CBA3XM W aKTyaiu3mMposaTtb 3afavy,
BblABUraTb rUMNoTesy eé pelleHus, HaxoAWUTb apryMeHTbl ANs [0KasaTenbCTBa
CBOMX YTBEPXKAEHWIA, 3alaBaTb NapameTpbl Y KPUTEPUN PeLLeHNS;

aHanM3MpoBaTb MOJlyYeHHble B XOA4E peLlleHuUa 3afayn  pesynbTarthl,
KPUTUYECKWN OLeHMBaTb X AOCTOBEPHOCTb, MPOrHO3UPOBAaTb U3MEHEeHNe 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 MepPeHOCUTb 3HaHWUA B MO3HaBaTe/IbHYK M MNPaKTUYeCKyro 06/1acTu
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/INUHbBIX MCTOYHUKAX MHOPMaLUN (TEKCTE YH4eOHOro
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 M HEMPOTMBOPEUNBOCTb;

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

npuobpeTatb OMbIT WUCMO/b30BAHUA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOMMiA, COBEPLUEHCTBOBATb Ky/bTYypPY aKTUBHOIO MCMO/b30BaHWA Pas/inyHbIX
MOVCKOBbIX CUCTEM;

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

MCMOMb30BaTb Hay4HbIM S3bIK B KayeCTBe CpeAcTBa npu pabote C
OMONMOTMYECKON  MHOPMALMER: MPUMEHATb  XUMWUYECKUE, (PU3NYECKME W©
MaTemMaTMyeckme 3Haku U CUMBO/SbI, (hOpMYy/bl, abbpeBmaTypy, HOMeHKNaTypy,
ncrnonib3oBaTb M Npeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME  CPeACTBa
HarnsagHoCTw;

BfageTb  HaBblkaMyM  pacno3HaBaHuMA U 3aWMTbl  UH(OpMaumu,
NH(OPMALMOHHOW 6e30MacHOCT IMYHOCTH.

OBnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA IleﬁCTBHHMH:

1) o0mmennme:

OCYLLECTB/IATb KOMMYHUKaLMK BO BCEX Chepax »XKM3HW, aKTUBHO y4acTBOBaTb
B Avasnore Wi LUCKycCUM Mo CYLLECTBY 06Cy>KaaeMol TeMbl (YMeHVe 3afaBaTb
BOMNPOCHI, BbICKa3bIBaTb CYXAEHUS OTHOCUTE/IbHO BbIMOSIHEHWS MpegiaraeMol
3aja4un, yunTbIBaTb UHTEPECHI U COrNacoBaHHOCTbL MO3ULMIA APYrMX YYaCTHUKOB
Aananora unmn gucKyccun);

pacno3HaBaTb HeBepbasibHble CpeacTBa 00LWEeHWs, MOHMMaTb 3HauyeHue
COUMaNbHbIX 3HAKOB, MPeAnoCbIIOK BO3HWKHOBEHUS KOH(IMKTHLIX CUTYyauui,
YMeTb CMAryaTb KOH(/IMKTbI 1 BECTU MEPeroBopbl;

BNageTb pas/iMyHbIMU crnocobammn O6LLEHNS N B3aUMOAENCTBUSA, NOHMMATb
HaMepeHnst ApYrux Noaen, NposBaATb YBaXMUTEIbHOE OTHOLIEHME K COBeceJHNKY
N B KOPPEKTHOI hopme (hOpMY/IMPOBaTb CBON BO3PAKEHWS;

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMaTb M UCMOMb30BaTb MPENMyLLLECTBA KOMaHAHON M UHANBUAYaA/IbHOM
paboTbl NPY pPeLLeHN 6UONOrMYECcKor NPo6/1eMbl, 060CHOBbLIBaTb HEOOXOAUMOCTb
MPUMEHEHUS TPYNNOBbIX (JOPM B3aUMOAENCTBMSA NPU PeLleHnn y4ebHOM 3a4auu;

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



NPpUHMMaTb  LEN  COBMECTHOM  [AesTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOpPAMHUPOBaTb [EeACTBMA MO €€ [AOCTVDKEHWIO: COCTaBNATb MNfaH AelCTBUN,
pacnpefensTb Pon C YYETOM MHEHWIA Y4YaCTHUKOB, 06CY)XAaTb pe3y/nbTarthl
COBMECTHO# paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/afa W KaX4oro yyaCTHWKa KOMaHAbl B
06LWMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npeanaratb HOBblE MPOEKTbl, OLEHMBAaTb MAEW C MO3MLMMA  HOBW3HBbI,
OPUIMHAIBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

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

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHU PETryJAATHBHBIMHA HeﬁCTBHﬂMH:

1) camoopranu3anusi:

MCNONb30BaTb OMONOrMYecKMe 3HaHWUSA [O1S BbISB/EHUA MpPo6iem U UX
PELLEHNS B XXM3HEHHBIX U YYeBHbIX CUTYaUUsIX;

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

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

CaMOCTOSATE/IbHO  COCTaBNATb  MMaH  pelleHns npobneMbl € YYETOM
MMEIOLLIMXCS PeCYPCOoB, COBCTBEHHbLIX BO3MOXHOCTEN M NPenoUTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPeLNOUTEHNIA;

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

OLeHMBaTb MPUOBPETEHHDIN 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  MO3HaBaTeNlbHOM  pedieKcM  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 MPUHUMATb PELUEHUS MO KX
CHVXKEHWIO;



NPMHMMATb MOTWMBbI W apryMeHTbl APYrUX Mpy aHanvMse pesynbTaToB
AESTENbHOCTW;

3) npuHsTHE celOsl ¥ APYTUX:

NPUHUMAaTb Ce6s, MOHMMas CBOM Hej0CTaTKN U AOCTONHCTBA;

NPUHUMAaTb MOTUBbI W aprymMeHTbl [pPYrux Mpy aHanu3e pe3ynbTaToB
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
«buonorna» Ha yrny6néHHOM YpOBHe OpWEHTUPOBaHbI Ha obecrneyeHune
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
MOTYYEHUIO HOBbIX 3HAHWIA Y UX MPUMEHEHMIO B Pa3/INYHbIX YYEOHbIX, & TaKXKe 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-Hay4HOW KapTUHbI MUpa, B
MO3HAHWM  3aKOHOB  MPMpPOAbl W peweHMn  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,
OpraHu3M, MeTabosM3M, rOMeocTa3, CaMOperynauus, CaMOBOCMPOU3BEAEHME,
HacnefCTBEeHHOCTb, M3MEHUMBOCTb, POCT M pasBUTWE), BMOMOTMYECKME Teopuwn
(knetouyHas Teopusa T. LLUBaHHa, M. LLneigeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacTteeHHocT T. MopraHa), ydennsa (H. W. BaBunoBa — 0 UeHTpax
MHOroobpasnsa 1 MPOUCXOXAEHWUS  KY/NbTYPHbIX  PacTeHWil),  3aKOHbl
(egvHOOGpasna MOTOMKOB MepBOr0 MOKOMEHWs, PacLUensieHns, YMCTOTbl ramerT,
He3aBMCMMOro HacnegosaHuss [. MeHgens, romosOrMyeckKux 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
GakTepuid, rprboB, pacTEHWNIA, XXMBOTHbIX U YesioBeKa, CTPOEHNS OpraHoB 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 YCTaHaB/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 BbIABNATb OT/IMYMTENbHbIE MPU3HAKM XXMBbIX CUCTEM, B TOM YuUC/e
PaCTEHWUIA, XXMBOTHbIX U Ye/I0BEKa;

YMEHVE WCMo/b30BaTb COOTBETCTBYIOLLME apryMeHTbl, OMOMOrMYecKyHo
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;

YMeHVe y4acTBOBaTb B Yy4eOHO-ucCefoBaTe/lbCkoin 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 1 MeauUMHbl  (KOHWPOBaHWE,  UCKYCCTBEHHOE
OMM0A0TBOPEHME, HarpaB/ieHHOE WM3MEHeHMEe TeHOMa W CO3[aHue TPaHCreHHbIX
OpraHvn3moB);



YMeHMe OCYLLECTBNATL OCO3HaHHbIA BbIGOp OyayLleil NPodeccMoHaIbHOW
[eAaTeNbHOCTN B 06n1acTy 6uoniorumn, MeauumMHbl, GUOTEXHOMNOIMW, BETEPUHapUN,
Ce/IbCKOr0 XO03AMCTBA, NMULLEBOW MPOMBbILLIIEHHOCTU, Yrny6naTb Mo3HaBaTe/lbHbIN
NHTEPeC, HanpaB/ieHHbIN Ha 0CO3HaHHbIA BbIOGOP COOTBETCTBYHOLLE Mpoteccun n
MPOAO/MHKEHNE  OMOMOrMYeCKOro 006pa3oBaHMA 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
MPUPOLONO0/b30BaHUSA, Y B POPMUPOBAHMMN LIEHHOCTHOIO OTHOLLUEHUS 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 (BWMA, 3KOcCUCTeMa, Guocdepa), Guonornyveckue Teopun
(aBosntoymoHHas Teopus Y. JapBrHa, CUHTETMYECKas TeOPUs 3BOJOLMM), YYEHUS
(A. H. CeBeproBa — 0 nyTax 1 HanpasneHusax ssonounn, B.. BepHagckoro — o
orocgepe), 3aKoHbl (FEHEeTUYECKOro pasHoBecusi k. Xapaum v B. BanHb6epra,
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, n3MepeHne, Hab/MO4EHNE, 3KCMEPUMEHT), crnocobamMun BbISB/IEHUSA U
OLLeHKM aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

YMeHVE BbIJeNAaTb CYLECTBEHHble MPWU3HaKN: BWAOB, OGMOreoLEHO30B,
3KOCUCTEM W Buochepbl, CTabUNMINPYIOLLEro, [ABMXKYLLErO U pa3pbiBatOLLErO
eCTECTBEHHOIO 0T60pa, afinonaTpuyeckoro 7 CUMMATPUYECKOro
BNA006pAa30BaHNA, BAVSHUA ABUXKYLLMX CUJT 3BOSTOLMM HA TeHO(OHS, Monynsumm,
MpMcnoco61IeHHOCTY OPraHM3MOB K cpefe 06uTaHus, YepefoBaHns HanpaB/ieHNI
3BONOLMN, KPYrOBOPOTa BELLECTB M MOTOKA 3HEPT M B 3KOCUCTEMAX;

YMeHVe YCTaHaB/MBaTb B3aMMOCBA3N MeXAy MpoueccaMmy 3BONHOLNN,
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 OUOTUYECKMX



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

YMEHME WCMOMb30BaTb COOTBETCTBYHOLLME apryMeHTbl, 6GMOMOrMYecKyto
TEPMUHONOIMIO U CUMBO/IMKY AN [loKa3aTe/lbCTBa POACTBAa OPraHM3MOB Pa3HbIX
cucTeMaTUYECKUX Py, B3auMOCBSA3M OPraHnM3MoB 1 cpefbl 06MTaHusA, eANHCTBA
YefIoBEYECKNX pac, HEeob6XO4MMOCTUM COXPaHeHuUst MHOroobpasusi BUAOB U
3KOCUCTEM KaK YC/IOBUS COCYLLLECTBOBAHUA NPUPOAbI U YeNI0BEYECTBa;

YMeHMe peLlaTb 61Uonornyeckme 3afadn, BoiBAATb MPUYNHHO-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 npu 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-MCCNenoBaTeIbCKoM paboTe no 6uonorum,
3KONOrMM N MeamumMHe, NPOBOAMMONM Ha 6ase LIKOMbHbIX 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 M3MEHEHNIA B Brocdepe;

YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlen npogeccroHanbHOM
AeaTeNbHOCTN B 061acT 6UONOrN, 3KOMOTUK, NPUPOAONOL30BaHNSA, MEANLIVHBI,
OMOTEXHONOIM, MNCUXONOrMKN, BETEPUHAPWK, CENbCKOr0 XO03AMCTBa, MULLEBON
MPOMbILLUNEHHOCTW, YrNybnAaTb MNO3HaBaTe/lbHbIN WHTEPEC, HamnpaB/eHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW  npodieccn U NPOJO/IKEHME
OMONOrnyYecKoro 0bpas3oBaHUs B OpraHM3aUmsaX cpegHero npogecCMoHaIbHOro U
BbICLLIEr0 06pa30BaHus.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBO 4acoB 3JIeKTp0HHbIe
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/m Kontpoabnbie IlpakTuueckue
nmporpaMmmbl Bcero 06pa30BaTeJILHbIe
padoThI padoThI pecypenI
1 buonorua Kak Hayka 1
2 JXKVBble CUCTEMbBI N NX U3YYEHME 2
3 Buonorusa kneTku 2 0.5
4 XVMmnyeckas opraHusaumsa KneTku 10 1
5 CTpoeHue 1 PYHKLNN KNETKK 8 2
6 OO6MeH BeLLecTB 1 NpeBpaLleHrie 3HepPrumn B 9 1
KneTke
7 HacneACTBeHljaﬂ MHhopmaLms 1 9 05
peann3aums eé B KneTke
YKM3HEHHBIA LUK KNETKK 6 1
CTpoeHue 1 PyHKLMN OpraH13mMoB 17 15
10 Pa3mMHOXeHWe 1 pa3BuTne opraHn3MoB 8 15
1 "eHeTMKa — HayKa O Hac/ieiCTBEHHOCTA U ) 05
N3MEHYMBOCTU OPraH13mMoB
12 3aKOHOMepHOCTM HacneACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHUMBOCTU 6
14 ["eHeTVKa yenoBeka 3 0.5
15 Cenekums opraH13mMoB 4 1
16 BroTexHOMOrna 1 CMHTETUYECKas G1oNorus 4
17 Pe3epBHOe Bpems 1
OBLWEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME 102 0 13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 3apoxXaeHune 1 pasBUTHE 3BOOLMOHHBIX 4
npeAcTaBneHnin B 6uonornm
MUKpO3BOOLMA U e€ pe3ynbTaTbl 14 2
MakpoaBonouma 1 eé pesynbTarhbl 6
4 [MponcxoxaeHe 1 pa3BuUTUE XU3HN Ha 15 15
3emne
5 [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
3JKOoM0rvs — Hayka 0 B3aMOOTHOLLIEHNAX
6 OpraHM3mMoB N HaZOpPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLein cpefon
OpraHu3mbl 1 cpefa 0buTaHusA 15
3konorvsa BMA0B 1 NONynsuuii 0.5
3KoNorns coobLLEeCTB. IKONOrNYeCKme
9 . 12 05
CUCTEMBI
10 Buocdepa — rnobasnbHas akocucTema
11 Yenosek 1 oKpy»aroLaa cpeja
12 Pe3epBHOe Bpems
OBLEE KOJIMYECTBO YACOB IO NMrPOIrPAMME 102 0 7.5
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