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IHNOACHUTEJIBHASA 3AIIMCKA

Mporpamma no yye6HomMy npeamety “Buonorus” (ganee - 6uonorua) Ha
YPOBHe cpefHero o6uiero obpasoBaHusi paspaboTaHa Ha ocHoBe dPeaepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-$3 «O6 obpasoBaHuK B Poccuiickoin deepaummy,
®roC COO, KoHuenuuu npernofasaHus y4yebHOro npegmeTta «buonorua» wu
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil NPorpammbl BOCMUTaHWS.

YuebHblin npeamMeT «buonorusa» yrnybnéHHoro ypoBHsA u3ydeHus (10-11
Kaccobl) SBNSAEeTCA OLHUM U3 KOMMOHEHTOB NPeAMeTHOW 06/1acT «ECTeCTBEHHO-
Hay4Hble npeameTbi». CornacHo nonoxexnusm ®rOC COO npournbHble y4ebHble
npeaMeTbl, U3y4yaemble Ha Yray6néHHOM  YpOBHE, ABAAKOTCA  CNOCOGOM
anddpepeHumMaumMm 0byyYeHUss Ha YPOBHe CpefdHEro o6uiero o06pa3oBaHUA U
Npu3BaHbl 06ecneynTb NPEeeMCTBEHHOCTb MeXAYy OCHOBHbIM OOLMM, CpefHUM
06LLMM, CpefHUM NPOogecCUOHaIbHBIM 1 BbICLUMM 06pa3oBaHneM. B TO e Bpems
KaKObIA M3 3TUX YYebHbIX NpeaMeToB [A0/DKeH ObiTb OpPUEHTMpPOBaH Ha
MPUOPUTETHOE peLleHne obpa3oBaTe/ibHbIX, BOCMUTATE/IbHLIX W Pa3BUBAMOLLIMX
3afjay, CBSI3aHHbIX C MNpPOQOpMeHTaUMerr 0byYatoLWMXCa U CTUMY/IMPOBAHMEM
NHTEpeca K KOHKPETHOM 06/1acTh Hay4YHOro 3HaHWsl, CBA3aHHOIO0 C GUOMOrneNn,
MeVLMHON, 3KOIOTNEd, NCUXOIOTUEA, CNOPTOM U BOEHHbLIM [e/10M.

Mporpamma rno yyebHomy npeameTy "buonormsa™ faéT npeActaBneHne o Lenn
N 3aa4ax M3yyeHus yyebHOro npeameTa «bronorns» Ha yrny61eéHHOM YPOBHE,
onpefensetT o06sa3aTenbHOe (MHBapWMaHTHOE) MNpPeAMETHOE COAepXKaHue, ero
CTPYKTYpMpOBaHMe MO pasfgenaMm W Temam, pacrpefesieHne Mo  Knaccam,
PEKOMEHYEeT MOCnef0BaTe/IbHOCTb M3Y4YeHMss Y4ebHOro marepvana ¢ Y4YEToMm
MeXNpPeaMETHbIX W BHYTPUMNPEAMETHbIX CBA3ei, NIOTMKM y4ebHOro npolecca,
BO3paCTHbIX 0COGEHHOCTEN 00y4atowmnxcs. B nporpamme no 6uonorum peann3osBaH
MPUHLMAN NPEEMCTBEHHOCTU C U3YYeHNeM G1O00rMN Ha YPOBHE OCHOBHOIO 06LLErO
obpa3oBaHus, Gnarofaps 4emMy MPOCMAaTPMBAETCA  HanpaB/fIeHHOCTb  Ha
nocnegyrouiee pasBuTMe  OMONOTMYECKUX  3HAHWIA, OPUEHTMPOBAHHLIX Ha
(hopmMupoBaHMe  eCTECTBEHHO-HAYYHOrO0  MUPOBO33PEHWSA,  3KOIOMMYECKOro
MbILLIEHWA, NMPeACTaBEHWNIA O 300POBOM 06pase XXU3HKU, Ha BOCMUTaHMe GepeXxHOro
OTHOLLEHMA K OKpY>KatoLLLel NpupoaHon cpege. B nporpamme no 61onornm takxke
MoKasaHbl BO3MOXHOCTM Yy4yebHOro npegmetra «buonorus» B peanvsayuu
Tpe6oBaHuin ®rOC COO K nnaHMpyeMbIM NIMYHOCTHLIM, MeTanpeaMeTHbIM U
NpeAMeTHbIM pe3y/ibTatam 06yyeHus 1 B (HOPMUPOBAHNM OCHOBHbIX BUAOB y4e6HO-
Mo3HaBaTe/IbHOM  [eATe/IbHOCTU  0Oy4YaloLMXCa MO  OCBOEHUIO  COfepXKaHWs
6ronornyeckoro 06pasosaHna Ha YpoBHe CpefHero ooLero obpasosaHus.

YuebHbIin npeameT «bronorus» Ha ypoBHe CpeaHero obuero o6pasoBaHUs
3aBepLUaeT 6rosiornyeckoe obpasoBaHyie B LLKO/E N OPUEHTMPOBAH Ha pacLUMpeHne



N yrny6neHme 3HaHNn 06y4aroLLMXCS O XXMBOW NPUPOLE, OCHOBaX MOMEKY/SPHOM U
KNIETOYHOW Bmonorum, aMmepuonormm 1 61MoforMn pasBuUTUsA, reHETUKN, CeNleKLMn,
OGMOTEXHOMOr M, 3BOJTOLMOHHOIO YYEHMS N 3KOMOT UK.

N3yyeHne yuebHoro npegmeta «buonorus» Ha yrny6reHHOM YpPOBHe
OPVEHTMPOBAHO Ha MOATOTOBKY O0OYyYatoLMXCA K MOCMAefyowemMy MnonyvyeHnto
buonornyeckoro  obpasoBaHMs B BY3aX U OpraHusaumsax — CpefiHero
npoeccnoHanbHOro obpasosaHusi. OCHOBY ero Cofep>kaHns COCTaB/seT cucTema
OMONOrMYECKMUX  3HAHWIA,  MOMYYEHHbIX NPW  U3YyYeHUU  OOy4aroLMMUCA
COOTBETCTBYHOLMX CUCTEMATUYECKUX pa3fesioB 6MonornmM Ha ypoBHe OCHOBHOMO
obllero obpasosaHusa, B 10-11 Kniaccax 3TW 3HaHWA MONyYaroT pasBuTMe. Tak,
pacluvpeHbl 1 yrnybneHbl GMOMOTMYECKUe 3HaHWUS O PacTeHUAX, >XMBOTHbIX,
rpnbax, 6akTepusix, OpraHuM3Me 4esioBeka, OOLMX 3aKOHOMEPHOCTAX >KU3HMU,
[ONONMHUTENIbHO BK/IKOYEHbI 610M0rMYeckme cBeAeHNs NPUKIaLHoro 1 NoMCKOBOro
XapakTepa, KOTopble MOXXHO WCMO0/b30BaTb KaK OPWEHTMPbI A4J19 NOC/eAyoLero
Bblbopa npodeccun. Bo3MOXKHa Takke MHTerpaums 61U0N0rnMyYeckuxX 3HaHWA 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, n3y4varoTcs CBOINCTBA N 3aKOHOMEPHOCTU, XapaKTepHble 41 XKMUBbIX
CUCTEM Pa3HOro YPOBHSA OpraHun3sauumn, 3BONHOLUN OPraHNYeckoro Mvupa Ha 3emse,
COXpaHeHMs B1O0rnMyYeckoro pa3Hoobpasns nnaHeTbl. Tak, B 10 Knacce n3yyaroTcs
OCHOBbl MOJIEKYNAPHOM W KNETOYHOW 6Guonoruun, amépuonorum mn 6muonoruu
Pa3BUTUA, TEHETUKU U CeNekuumn, BUOTEXHONOMUN U CUHTETUYECKON GMOoNornu,
aKTyanM3npyoTca 3HaHUA obydarowmxcs no 60TaHMKe, 300/10MUK1, aHaTOMUMW,
(hm3monornm yenoseka. B 11 knacce m3y4yatoTcs 3BOMOLMOHHOE YYeHWe, OCHOBBI
3KOJIOTUN 1 YYeHue 0 brocdepe.

YuebHbli  npeameT  «bBuonorms»  npu3BaH  00eCneunTb  OCBOEHUE
06yyvatoLLMMmMCs BUONOrNYECKMNX TEOPUIA N 3aKOHOB, MAEW, MPUHLAMNOB U Npasuil,
NeXalmx B OCHOBe COBPEMEHHOI eCTeCTBEHHO-HaYy4YHO KapTUHbI M1Pa, 3HaHWI 0
CTPOEHMKN, MHOroobpasMm U OCOBEHHOCTSAX KIETKW, OpraHv3ma, Monynauuu,
OMOLIEHO03a, 3KOCUCTEMbI, O BbIAAIOLLMXCA HAYYHbIX OAOCTVKEHWUAX, COBPEMEHHbIX
nccnefoBaHNAX B 61oN0rMn, NPUKNaAHbIX acnekTax 61monormyeckux 3HaHuin. 4ns
pasBUTUS M MOAAEPXaHUA MHTepeca 00y4aroLMxXcs K OMONMorMn Hapsigy co
3HaUNTE/bHLIM 00BbEMOM TEOPETUYECKOro MaTepuasna B COAepXXaHUU nporpaMmbl
Nno 6ronorMn NPesycMOTPeHO 3HAKOMCTBO C MCTOPWEN CTaHOB/IEHUS U Pa3BUTUA
TOW WM NHOIN 061aCTN BUOMOTK, BKNALOM OTEUYECTBEHHBIX 1 3aPYOEXHbIX YUEHbIX
B PELLEHNE BXKHENLLNX OMOMOrMYECKNX N 9KOTOTUYECKMX MPOB/IEM.



Llenb n3yyeHns yyebHoro npeameta «bronorms» Ha yrny6néHHOM 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
MPOMeCCUOHaNbHON [AeATeNIbHOCTM, CBA3aHHOW C OWMONOrven, unm K Bblbopy
y4eOHOro 3aBefieHns ANA NPOAC/HKEHNS BMONOrMYeCKOro 06pa3oBaHus.

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

OCBOEHWEe 06y4YaloLMMMCA CUCTEMbI BUONOMMYECKNX 3HAHWUIA: 06 OCHOBHbIX
OMONOrMYECKMX TEOPUAX, KOHLEMUUAX, rmnoTesax, 3aKoHaX, 3aKOHOMEPHOCTSAX U
npasuiax, COCTaBNAIOLLMX COBPEMEHHYIO eCTECTBEHHO-HaYYHY0 KapTUHY MUpa; 0
CTPOEHMUN, MHOroobpasum u OCOBEHHOCTAX OMONIOTUYECKUX CcuUcTeM (K/eTKa,
opraHu3m, nonynsaums, sua, 6ruoreoueHos, buochepa); 0 BblAaOLLMXCA OTKPbITUAX
1 COBPEMEHHbIX UCCNef0BaHUAX B BUonoruu;

O3HaKOM/IeHMe 00y4yaloWwmnxcss C MeTodaMu MO3HAHWA >XMBOI MPUPOAbI:
nccnefoBaTe/lbCKUMM  MeTofaMM  BMONOrMYeckux HaykK (MONEKYNsipHON ©
KNIETOYHOM B610/10rMKn, AMOPUONOTK U BUONIOTUN PA3BUTUSA, TEHETUKM N CENEKLNN,
OMOTEXHONOIMM M CUHTETUYECKON OMOMOrnK, NasIeOHTONOrMK,  3KOOrnN);
MeTofamMu CaMOCTOSATE/IbHOr0 MpoBefeHNs OMONOrMYEeCKNX UCCnefoBaHWin B
nabopatopym ¥ B npupoge (HabnwogeHwe, W3MepeHWEe,  3KCMEPUMEHT,
MO/eNnpoBaHue);

OBNafieHVe  00yYaloWMMNUCS  YMEHWUAMMW:  CaMOCTOATE/IbBHO — HaXOAMTb,
aHaM3MpoBaTb M MCMOMb30BaTb OGMOMOMMYECKYHO MH(hOpPMaLMIO; NOMb30BaTLCA
OMONOTMYECKON TEPMUHONOIMEN U CUMBOSIMKON; YCTaHaBNMBaTb CBSA3b MeXAay
pasBuTMEM BMOMIOTUN U COUMAIbHO-3KOHOMUYECKUMIN 1 3KOJIOTMYECKUMM
npobseMamMmn 4YenoBeyecTBa; OLEHMBATb MOCNEACTBUA CBOeW [eATeIbHOCTM MO
OTHOLLEHNIO K OKpY)KaroLlel MpupoaHON cpefe, COOGCTBEHHOMY 3[0POBbH U
3[0POBbI0  OKpY)KaloLWmMX fofder; 060CHOBbIBaTb M co6M04aTh  Mepbl
NPOMNAKTUKN MHPEKLUMNOHHBLIX 3ab60neBaHWiA, NpaBuia noBeaeHNs B Npupoae v
obecrieyeHns 6e30MacHOCTN COOCTBEHHON >XMU3HEAEATENIbHOCTU B Upe3BblyaliHbIX
CUTyauusx MpUPOAHOrO W TEXHONeHHOro  XapakTepa, XapaKTepu3oBaTb
COBpPEMEeHHbIe Hay4Hble OTKPbLITUA B 061acTV Gronoruu;

pasBuTME y 00YHatOLWMXCA MHTENNEKTYa/TbHbIX 1 TBOPYECKMX CNOCOOHOCTEN B
npouecce 3HaKOMCTBA C BblAAlOWMMMUCA OTKPbITUSIMWA U COBPEMEHHbLIMU
nccnefoBaHnsMM B 6GMONMOTUK, peLlaeMbiMK €0 npobnemMamMu, MeTOLO0N0rMen
610/I0rMYeCcKOro UccnefoBaHuns, NPOBeAeHNS IKCNEePUMEHTA/IbHbIX UCCNef0BaHuiM,
peLleHnss 6rmonornyecknx 3afad, MOAeNMpoBaHUA OMONOrMYECKMX OOBEKTOB U
MPOLLECCOB;



BOCMUTaHKE Yy 06yyatoLLMXCA LLeHHOCTHOrO OTHOLLUEHMS K YXMBOW NPUPOje B
LIe/IOM U K OTAe/IbHbIM €€ 06beKTam W1 ABMEHMSAM; (DOPMUPOBAaHME 3KOMOMMYECKOMN,
reHeTMYeCKOM rpaMoOTHOCTH, 06LLEN Ky/bTYpbl MOBEAEHWNSA B NPUPOAE; MHTerpawmm
eCTeCTBEHHO-HaYYHbIX 3HAHWI;

npuobpeTeHre  00yYalOWMMMCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
NpUpPoLOoNob30BaHUN (CO6NIOAEHME NPaBW NOBEAEHWS B MPUPOAE, OXPaHbl BUAOB,
aKocucTeMm, 6uochepbl), COXpaHeHWM COOCTBEHHOrO 3[0POBbS W 3[0POBbLS
OKpyXawowmx  nogen  (cobniogeHns  Mep  NPoUNaKTUKL - 3ab0seBaHNN,
obecrieyeHne 6e30MaCHOCTU XXMU3HEAEATENIbHOCTU B Upe3BblYaHbIX CUTyaUUsX
MPUPOLHOTO W  TEXHOTEHHOr0  XapakTepa) Ha OCHOBE  WCMO/Ib30BaHUA
BMO/TIOTNYECKMX 3HAHWIA 1 YMEHWIA B NMOBCEAHEBHOW XKN3HN;

co3faHMe  YCNoBMMA AN OCO3HAHHOrO  Bblbopa  O6yuvatoLMMMUCA
NHANBUAYa/IbHOM 06pasoBate/ibHOW TpaekTopun, CNoco6CTBYHOLLENA
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, coctasnseT 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  OMOMOrMYECKOro 006pa3oBaHWA B OpraHu3aumsax  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 NPOEKTHbLIX M y4ebHO-MCCeaoBaTeIbCKMUX paboT,
TemaTtyrKa KOTOpbIX ONpeaenseTca yunTenem Ha OCHOBE MMEIOLLMXCA MaTepuasibHO-
TEXHUYECKMX PeCypCoB U MECTHbIX MPUPOAHBIX YCIOBUA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

CopepxaHve nporpammbl, BblgefIeHHOe kypcusom, He BXOAUT B MPOBEPKY
rocyiapctBeHHou utorosow attectauum (FNA).

Tema 1. buosiorusi Kak Hayka

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

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

JlemoHcTpanuu

MopTpeTbl: ApucToTenb, TeodpacT, K. JIuHHeR, XK. b. Jlamapk, Y. [apBuH, Y.
"apseit, I'. MeHpgens, B. V. BepHaackuia, . T1. Masnos, N. . Me4yHukos, H. .
Basunos, H. B. Tumocees-Pecosckuid, k. YoTtcoH, @. Kpuk, . K. benses.

Tabnuubl n cxembl: «CBA3b OMOMIOTUN C APYrMMU HayKamm», «Cucrtema
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/IOXKHOCTb U YMOPSAAOYEHHOCTb CTPYKTYPbI, OTKPbITOCTb, CaMOOPraHu3auus,
CamMOBOCIMPOV3BeeHNE, Pa3LPaXXUMOCTb, M3MEHUNBOCTb, POCT U pPasBUTHE.

YPOBHM  OpraHu3aumm >KMBbIX CUCTEM: MOJEKYNAPHbIA,  KNETOUHbIN,
TKaHeBbIN, OpraHNU3MeHHbI, nonynAauMoHHO-BMA0BOW, 3KOCUCTEMHbIIA
(buoreoueHoOTUYECKMI), OGUOCHEpPHbIA. TMpouecchbl, NPOUCXOAALLME 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, IKCNepuUMEHT, cucTeMaTnzaums, MetaaHanus. MoHATHE 0 3aBUCUMOIA U
He3aBUCUMOW NepeMeHHON. [MnaHuMpoBaHMe 3KcnepumeHTa. [locTaHOBKa U
nposepka runotes. Hynesas rmunotesa. MoHATUE BbIGOPKM U €€ [OCTOBEPHOCT.
Pa3bpoc B 0Ouonormyecknx AaHHbIX. OueHKa [OCTOBEPHOCTU MOMYYEHHbIX
pe3ynbTatoB. [pUUYMHBI  UCKAXEHWUA pe3ynbTaToB  3KcnepuMeHTa. [loHATME
CTaTUCTUYECKOrO TecTa.

JleMoHCTpanun



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

O6opyfoBaHue: n1abopaTtopHoe 060pyA0BaHME A4/ MPOBeAEHNA HAONIOAEHWA,
N3MEPEHNIA, IKCNEPUMEHTOB.

IIpakTHyeckas pa6ora «/ICNONb30BaHWE pPas3/IMYHbIX METOA0B  MpW
N3YYEHUWN XKMBbIX CUCTEM>.

Tema 3. buosorus KieTku

Knetka - CTPYKTYpPHO-(hYHKUMOHaNbHas eguHMUA XXMBOro. Kctopus
OTKPbITUA KNeTKN. PaboTbl P. N'yka, A. JleBeHryka. KnetouHas Teopus (T. LLIBaHH,
M. LneingeH, P. BupxoB). OCHOBHble MOMOXXEHUS COBPEMEHHOW KNETOYHOMN
Teopuu.

MeToabl  MOMEKYNAPHOM WM K/ETOYHOW  BMONorunM:  MUKPOCKOMWUS,
Xpomarorpams, 3nekTpoopes, MeTo[ MeuyeHbIX aTtoMoB, AMpdepeHUManbHoe
LeHTpUgyrmpoeaHne, KynbTUBUPOBaHWE KIETOK. M3yuenue @QuUKCUpPOBAHHBIX
Kkiemox. DNEKTPOHHasA MUKPOCKoONUA. Kougokanvruas muxkpockonusi. BumanvHoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

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

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

IIpakTuueckass padora «/I3ydeHMe MeTOOB K/ETOYHOW  6rmonoruu
(xpomaTorpadus, anekTpoopes, AnddepeHUManbHOE  LEHTPUQYrMpoBaHue,
MLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKNA cOoCTaB KNETKW. Makpo-, MUKPO- U YNbTPaMUKPO3NEMEHTI.
Bofa 1 eé ponb Kak pacTBOPUTENS, peareHTa, y4acTue B CTPYKTYPUPOBAHUN KNETKM,
Tensioperynaumn. MmHepasbHble BELLECTBA KNETKKU, X 61onornyeckas posb. Posb
KaTMOHOB N aHWOHOB B K/IETKE.

OpraHu4yeckne BellecTBa KNeTKW. buonormnyeckue nonumepbl. Benku.
AMVHOKMNCNOTHbIA cocTaB 6e/ikoB. CTPYKTYpbl 6€N1KOBO MONeKy bl. MNepBuyHas
CTPyKTypa 6efika, nenTuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  [eHaTypaums. CsoilcTBa 6enkoB. Knaccudmkaums — 6enkos.
Buonornyeckune QpyHKUUN 6eKOB. [Ipuonet.



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

Nunnapl. FvapodunnbHo-rnapodobHble cBOMCTBA. Knaccumkaums nunmnaos.
Tpurnnuepnabl, oconunuasl, BOCKW, CcTepouibl. buonornyeckne MyHKLMM
nnnunaos. Obwme cBOMCTBa GUONOTMYECKNX MEMOPAH — TEKYYECTb, CMIOCOBHOCTL K
caMo3aMblKaHu0, NOMYNPOHULAEMOCTb.

HyknenHosble kucnotebl. AHK 1 PHK. CTpoeHWe HYKNeMHOBLIX KUC/OT.
Hykneotugpl. MNpuvHuMn komniemeHTapHocTwu. [MpaBuno Yapragpa. CTpykTypa
OHK — aBoliHas cnupanb. MecToHaxoXaeHue 1 buonornyeckue gyHkumm AHK.
Buabl PHK. ®yHkumn PHK B KneTke.

CtpoeHne monekynbl AT®. Makposaprmyeckne cBssn B Monekyne ATO.
Buonornyeckune pyHkumm AT®. BoccTaHOBNEHHbIE MEPEHOCUUKM, UX PYHKLUNN B
KneTke. /{pyeue nyxneosuompugpocpamor (HTD). CekBeHnMpoBaHue AHK. Memoowr
CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorus: 6uoxmMmmyeckne n 6nomsnyeckne mccrefoBaHus
CoCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl OGUOMONEKYN. Mooderuposanue
CMPYKmMypol U QYHKYULL OUOMONIEKYI U UX KoMNIeKkcos. Komnvromephbiil Ousaun u
opeaﬂuqecmﬁ curmes 5u0MOJl€Kle u ux H@I’lpupO@Hblx AHRAJN02086.

JleMoHCTpauumn

MopTpeTsl: J1. MNonuHr, AX. YoTcoH, ®. Kpuk, M. YUnkuHc, P. ®paHKNnH, .
CaHrep, C. NMpy3nHep.

[Anarpammbl: «PacnpefeneHne XUMUYECKNX 3/1eEMEHTOB B HEXXMBOIN NPUPoLE»,
«PacnpefieneHne XMMUYeCKNX 3/1eMEHTOB B XXUBOI NPUPoAe».

Tabnuubl N cxembl: «lleproanyeckas Tabnmua XMMUYECKUX 3/1EMEHTOB,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B COCTaBe OpraHM3moB», «CTpoeHune
MOJIeKy/bl  6enka», «CTPYKTypbl GeNKOBOM MOJeKy/bl», «CTpPOeHUe MOeKyn
yrnesofoB», «CTpOeHue MOMeKyn NuMnuaoB», «HYK/EMHOBbIE  KUCOTbI»,
«CTpoeHne Monekynbl AT®»,

O6opyaoBaHMe: XMMNYecKasa nocyga n 06opyosaHue.

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

JlabGopaTopHnasi padora «/iccnegoBaHne HYKNEMHOBbLIX KUCNOT, BblAeNeHHbIX
N3 KNETOK Pa3/IMYHbIX OpraHn3MoB».

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tunbl  KNEeTOK: 3yKapuotuyeckasa W npokapuotuyeckasa. CTPyKTYpHO-
(hYHKUMOHa/IbHbIE 06Pa30BaHNA K/IETKM.



CTpoeHMe NpoKapnoTMYeCcKon KNeTkU. KnetouHas cTeHKa 6akTepuia 1 apxemn.
OCO6GEHHOCTM CTPOEHUSI TEeTEPOTPOPHOMN W aBTOTPOPHOM MPOKAPMOTUYHECKMX
KNeToK. MecTo 1 posb NpoKapmnoT B BUoLeHO3ax.

CTpoeHue 1 (hYHKLMOHMPOBaHWE 3YyKapnoTUUeCKOIN KNeTku. INnasMaTnyeckas
mMem6paHa (nnasmanemma). CTpyKTypa nnasMaTU4ecko MembpaHbl. TpaHcnopT
BELLIECTB Yepes Nnia3mMaTUYeCcKyro MeMopaHy: naccuBHbIA (Anddysns, obneryéHHas
Anddysnsa), akTuBHbIA (MEPBUYHBLIA M BTOPUYHBLIA AKTUBHbLIA  TPAHCMOPT).
MonynpoHMLaemMocTb MeMbpaHbl. PaboTa HaTpuii-KaMeBoro Hacoca. SHAOLUMTO3:
MUHOLUMTO3, (haroumTtos. Ik3oumTo3. KnetouHad cteHka. CTpyKTypa u yHKUUn
KNIETOYHOM CTEHKM pacTeHWIA, rpnbos.

LinTtonnasma. LimTo3onb. Liutockenet. [BuxeHne uutoniasmbl. OpraHovapl
KneTkn. OgHoMeMbOpaHHble opraHouabl KNeTKK: aHAon asmarnyeckas cets (3AC),
annapat [oNbApKK, NIM30COMbI, WX CTPOeHWEe W (YHKUMW. B3anmMocBsA3b
OA4HOMeMOpPaHHbIX OpraHoMAoB KneTkn. CTpOeHWe rpaHyIspHOro PeTuKynyma.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CUHTE3 PacTBOPUMbIX GenkoB. CUHTe3
KNETOUHbIX MeMOpaH. I nafKuii (arpaHynspHbIin) 3HA0NNa3MaTUYECKNIA PETUKYTYM.
CekpeTopHasa (yHKUMA annaparta [fonbMku. Moougurayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame [ onvoxcu. TPAHCNOPT BELLECTB B
KNeTke. Bakyonu pactTuTenbHbIX KNETOK. KNeTouHbI cok. Typrop.

MonyaBTOHOMHbIE ~ OpraHoMAbl  K/METKW:  MWUTOXOHAPWM,  MnacTuabl.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CTpoeHne U (DYHKUMU MUTOXOHAPWUA W nnactug. lepBuYHbIe,
BTOPMYHbIE U C/IOXKHbIE NAACTUAbI POTOCUHTE3UPYIOLLMX 3YKapmnoT. X/10poniacThl,
XPOMONNACTbI, TENKOMNACTbI BbICLLUMX PACTEHWIA.

Hememb6paHHble opraHomabl KneTkn CTpoeHne n (yHKUMU HeMEeMOPaHHbIX
opraHongoBs KNEeTKW. Prnbocomsl. Ilpomedicymounvie Qunamenmeoi.
MuKpounameHTbl. Axmunosvie mukpogpunamernmor. MblLLIEYHbIE  KNETKMW.
Axmunosvie Komnonenmol HemvluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
LUeHTp. CTpoeHMe W [BMXKEHME KIFYTUKOB W PecHMYeK. MUKpPOTPYyOOUKM
uutonnasmbl. LleHTpuonb. benxu, accoyuuposarHnvie ¢ MukpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Appo. O6onoyka a4pa, XpomMaTuH, KapuoniasMa, AApbILKU, UX CTPOEHUE U
yHKUMN. FaepHblil  6enKoBbIA  MaTpUKC. [pOCTPaHCTBEHHOE pPacrosioXeHue
XPOMOCOM B WHTepasHOM sape. Dyxpomamun u 2emepoxpomamur. BeNKu
XpPOMaTUHa — TUCTOHbI. Jlunamuka s0epHOl 00010YKU 6 Mmumose. HoepHvili
mpaucnopm.

KneTouHble BKNOUeHMA. CpaBHUTE/bHAA XapaKTepUCTUKA KNEeTOK 3yKapuoT
(pacTuUTeNIbHOW, XXMBOTHOM, FPUGHON).

JdeMoHCcTpauu



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

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

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKponpenapaTbl PacTUTENbHbIX,
YKMBOTHbIX K/IETOK, MUKPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTopnass paGora «VI3yyeHMe CTPOEHUS KMNETOK  pas/IyHbIX
OpraHn3mMoB».

IIpakTuuyeckas padora «/3yyeHne CBONCTB KNETOUHON MEMOPaHbI».

JlaGopaTopHasi padora «VIccnegoBaHve nnaasmonmMsa W gennasmonusa B
PaCTUTENIbHbIX K/IETKaX».

IIpakTHyeckas padora «/13yyeHne ABMKEHNA LMTOMNA3Mbl B paCTUTESIbHbIX
K/IETKax».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUNIAUNA N AUCCUMUNALNA — IBe CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLEeCTB: aBTOTPO(HbIA W TeTepOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. OHepreTuyeckoe obecrnevyeHne KeTKU: npespalleHe ATD B
06MeHHbIX npoueccax. ®PepMeHTaTUBHBIA XapaKTep peakuuilt  KJeTOUYHOro
meTabonmama. PepMeHTbl, WX CTPOEHWEe, CBOWCTBA W MeXaHuU3M [JeiCTBUS.
KotepmeHTbl. OTANYMA (hepMeHTOB OT HEOPraHNUYeCKMX KaTasim3aTtopoB. benku-
aKTMBaTopbl N GENKU-UHITMOMTOPbLI. 3aBUCMMOCTb CKOPOCTM (DepMeHTATUBHbIX
peakuuii OT pasinyHbIX PaKToOpOB.

MMepBUYHBIA CUHTE3 OpraHMYecKMX BewlecTB B K/eTke. (POTOCUHTES.
AHOKcucenHbIll U OKcuceHHblll pomocunmes y baxmepui. Ceemocodouparoujue
nueMeHmol U NUSMeHmbl peakyuonHo2o yeumpa. PONb XN10ponaacToB B npougecce
hoTocmHTe3a. CBeToBas U TeMHoBasA hasbl. @omoovixanue, Cs., C4. u CAM-munol
Gomocunmesa. NPOAYKTUBHOCTb POTOCKHTE3A. BNnsHMe pasinyHbIX PakTopoB Ha
CKOPOCTb POTOCUHTE3A. 3HaYeHMe )OTOCUHTE3A.

XemMOCHHTES. Pa3Hoo6pasne OpraHM3mMoB-XeMOCUHTETUKOB:
HATPUUUMpyoLWmne 6GakTepuu, >Kenesobaktepun, cepobakTepuun, BOAOPOLHbIE
GakTepun. 3Ha4yeHMEe XeMOCUHTE3a.

AHa3pobHble OpraHnsmbl. Bugabl 6poxkeHus. TpoayKTbl OPOXKEHUA U KX
NCMO/Ib30BaHNE Ye/IOBEKOM. AHAa3p0OHble  MUKPOOPraHM3Mbl  Kak  OObeKTbI
BuoTexHoNnornm n Bo3byanTenn 6onesHen.

A3po6HbIE OpraHu3mbl. ATansl 3HepreTN4ecKoro obmeHa.
[MoaroToBUTENbHBIN 3Tam. ['IMKONN3 — 6ECKMCIOPOAHOE pacLLensieHNe rNHKOo3bl.

Bronornyeckoe OKuUcneHve, UK KNeTOYHOe AblXxaHue. Posib MUTOXOHAPWIA B
npoueccax 6MoIOrMYecKoro oKMcneHus. Limknuyeckme peakuyn. OKUCINTEIbHOE
(hochopunupoBaHue. Suepeus membpanmnozo epaouenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszer. TpenmyLlecTBa aspobHOro nytn obmeHa
BeLLLeCTB nepes aHaspoOHbIM. DPPEKTUBHOCTb IHEPreTUUYeCKOro obmeHa.

JleMoHCTpanun

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

Tabnumupl U cxembl: «POTOCUHTES», «ODHEPreTUUHECKMIA 0OMEH», «BUOCUHTES
6enka», «CTpoeHne hepmeHTa», «XeMOCUHTE3.

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

JlaGopaTopuas padora «/13y4yeHune KaTaIMTUYECKON aKkTUBHOCTU (hepMEHTOB
(Ha npymMepe amuniasbl UK KaTanasbl)».

JlaGopaTopnass padora «l/I3ydyeHMe (pepMEHTATMBHOIrO pacLleneHns
nepokcunaa BOA0POAA B PACTUTE/IbHBIX U XKMBOTHbLIX KNeTKax».

JlaGopaTopnass padora «CpaBHeHME [MpoLLeccoB  (POTOCMHTE3a W
XeMOCUHTe3ax.

JlaGopaTopnas padora «CpaBHeHVEe NPOLLECCOB OPOXEHUSA U AbIXaHUSA».

Tema 7. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KIeTKe

Peakuun MaTtpuyHoro cuHTesa. MpuUHUUN KOMMIEMEeHTapHOCTU B peakuunsax
MaTpUYHOro CUHTe3a. Peanmsaumna HacneACTBeHHOW UH(opMaLmn. eHeTUYeCKNI
KOA, ero CBOWCTBa. TpaHCcKpunuus — maTpuuHbid cuHTes PHK. TpuHumnbl
TPAHCKPUMLUMKX: KOMMIEMEHTAPHOCTb, aHTUNapaN/IeNlbHOCTb, aCMMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. YyacTue TpaHcnopTHbIX PHK B GuocnHTese Gesika.
Ycnosusi 6rocuHTesa 6enka. KogupoBaHve amMmHOKMUCNOT. Ponb pubocom B
brocuHTe3e Genka.

Cospemennvie npeocmasienuss o cmpoeruu 2enog. OpraHu3auna reHoma y
NMPOKapmoT N 3yKapuoT. Perynauma akTMBHOCTM FeHOB Y MpPoOKapuoT. 'mnoTesa
oriepoHa (. YXKakob, XX. MaH0). Moxexyiapuvie mexanuzmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsyuu pabomol eernos. Perynauma 06MeHHbIX
MPOLLECCOB B KneTKe. KNeTouHbIi rOMeocTas.

Bupycbl — HeKNeTouHble POPMbI XXMU3HWU 1 06/MraTHble napasuTol. CTpoeHMe
MPOCTbIX U C/IOXHbIX BUPYCOB, PETPOBMPYCOB, 6aKTEPNOMaroB. JKusnennbiil yuxi
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a60/1eBaHNA YeNIOBEKA, XXMBOTHbIX, pacTeHuid. CMAL4, COVID-19,
coLumasibHble U MeAULMHCKIME NPOBeMbI.

Buoungopmamuxa: unmeepayusi u ananuz b6oavuux maccusos («bigdatar)
CMPYKMYPHbIX Ouo02uYeckux oannvlx. Hanomexuonoeuu 6 ouonocuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTueckasi padora «Co3faHne Mo4enn Bupyca.

Tema 8. JKusHeHHBIA HUKJ KJIETKH

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

MaTpuuHblii cuHTe3 OHK — pennukaums. MpuHumunbl penamkayun OHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHbLIA  CUHTE3,  aHTUMNapaine/bHOCTb.
MexaHunsm pennvkauun AHK. Xpomocombl. CTpoeHne XpOMOCOM. Tenomepbl U

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

[eneHne KneTkn — mntos. Ctaamm MuTo3a U NPonCXoasLme B HAX MPOLIECCHI.
Tunbl MUTO3a. KapnoKnHes 1 LMTOKMHE3. BUONornyeckoe 3HaueHne MMTo3a.

Perynaums MUTOTUYECKOrO UMKNa KNeTku. lMporpammupyemas KneToyHas
rméesnb — anonTos.

KnetoyHoe A4p0, XPOMOCOMbI, (DYHKUMOHaNbHAsA reHOMWUKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «l{ugposas
KiemKka» — ououngopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIeMKU.

JemoHcTpanuu

Tabnumubl N cxembl: «XKU3HEHHbIN LMKN KNeTKU», «MuTo3», «CTpoeHue
Xpomocom», «Pennukaunsa JHK».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKpornpenapaTtbl: «MUTO3 B K/eTKax
KOpEeLLKa NyKa.

JlaGopaTopnasi  pabora  «l/I3ydyeHMe  XpOMOCOM Ha  rOTOBbIX
MUKpOnpenapaTax».

JlaGopaTopuas padora «Hab/oeHe MMTO3a B KNeTKax KOHYMKa KopeLLKa
NnyKa (Ha rotoBbIX MUKponpenaparax)».

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

Buonornyeckoe pasHoobpasue OpraHu13mos. OQOHOKNETOUHbIE,
KONIOHWa/IbHble, MHOTOK/NETOYHbIE OPraHn3Mbl.

OCO06EHHOCTM CTPOEHUSA U XKN3HEeAEATENbHOCTU OAHOK/IETOYHbIX OPraHM3MOB.
BakTepun, apxen, OAHOK/METOYHbIE TPUObLI, OAHOK/IETOYHbIE BOAOPOC/U, Apyrue
NPoTUCTbI. KONOHMabHbIE OpraHu3mbI.



B3aumocBsA3b 4YacTeil MHOTFOKIeTOYHOro oOpraHusMa. TKaHW, OpraHbl U
cucTembl opraHoB. OpraHnsm Kak enHoe Lenoe. ['omeocTas.

TKaHW pacTeHni. TUMbl pacTUTENbHBIX TKaHe: 06pa3oBaTesibHast, MOKPOBHas,
NPoOBOAALLAsA, OCHOBHasA, MexaHu4yeckas. OCOBGEHHOCTU CTPOEHUS, (YHKLUMIA W
PacnonoXeHns TKaHel B opraHax pacTeHWiA.

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

OpraHbl. BeretatMBHble M reHepaTUBHbIE OpraHbl pacTeHWil. OpraHbl ©
CUCTEMbI OPraHoB XMBOTHbIX 1 YenoBeka. PYHKLUN OpraHoB 1 CUCTEM OpPraHoB.

Onopa Tena opraHusamoB. Kapkac pacteHuin. CkeneTbl OAHOKIETOYHBbIX W
MHOTOKNETOYHbIX XXMBOTHbIX. Hapy)XHbIA 1 BHYTPEHHWIA ckeneT. CTPOeHne 1 TUMbI
COENHEHNS KOCTEMN.

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

[MnTaHne opraHM3mos. lornoLLeHne Boabl, YreKUCIOoro rasa v MMHepasibHbIX
BELIECTB  pacTeHMAMU.  [uTaHWe  >KMBOTHbIX.  BHyTpunonoctHoe m
BHYTPUK/IETOUHOE MuLeBapeHne. MuTaHne Mno3BOHOYHLIX XWUBOTHLIX. OTAenNbI
NULLEBAPUTENBHOINO TpakTa. [luueBapuTenbHble >Kenesbl. [ulleBapuTenLHasa
cUCTEMa YesioBeKa.

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

TpaHCcnopT BELUECTB Y OpraHvM3MoB. TpPaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCNOPT BeLWecTB Yy >XXWUBOTHbIX. KpoBeHOCHasa cuUCTEMa W €8 OpraHbl.
KpoBeHoCHad cucTema MO3BOHOYHLIX >KMBOTHLIX W 4enoseka. CepaLe,
KPOBEHOCHbIE COCyfbl U KpoBb. Kpyrn KpoBoobpaileHus. 3BOMOLUMOHHbIE
YCNOXHEHUA CTPOEHUS KPOBEHOCHOM CUCTEMbI MO3BOHOYHBIX XXMBOTHbIX. PaboTa
cepaua u eé perynaums.

BblgeneHue y opraHu3moB. BbleneHve y pacTeHuiA. BblaeneHve y XXMBOTHBIX.
CokpatuTenbHble BakKyonu. Opradbl BblgeneHusa. ®PunbTpaumsa, cekpeumns W
obpaTHOe BcacbiBaHME KaK MexaHu3Mbl paboTbl OpraHoB BblfeneHus. CBA3b
MOfIOCTU Tefa C KPOBEHOCHOW W BbIAENUTE/NIBHON cucTeMamu. BblaeneHve y



MO3BOHOYHbIX XXMBOTHbIX M 4yenoseka. Moukn. CTpoeHne U (PyHKLMOHMPOBaHMe
He(poHa. Obpa3oBaHMe MOUM Y YesioBeKa.

3awuta y opraHusmoB. 3awWuTa Yy OAHOKIETOYHbLIX OpraHvu3moB. Cnopbl
GaKTepUi 1 LACTbI NPOCTEMLLMX. 3aLLUMTa Y MHOTOKNETOUHbIX pacTeHUI. KyTukyna.
CpepcTBa NacCMBHON M XMMUYECKORN 3awnTbl. PUTOHUMAbI.

3alwnTta 'y MHOTOK/IETOUYHbIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHbIE.
3awmta opraHuama ot 60ne3Heil. VIMMyHHas cucTteMa 4enoBeka. KneTouHbid u
rYMOpPa/ibHblA UMMYHUTET. BPOXXAEHHBLIA M NPUOBPETEHHBIN  CNEeLnpPUUECcKuia
NMMYHUTET. Teopus KNoHa/lbHO-CenekTuBHoro mmmyHuteta (M. Spnaunx, ®. M.
BepHeT, C. ToHerasa). BocnanutenbHble 0TBETbI OPraHN3MoB. Po/ib BPOXAEHHOTO
NMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3a00/1€BaHMIA.

Pa3gpaXmmocTb W perynauus y  OopraHusmMoB. Pa3gpakmmocTb Yy
OAHOK/ETOUHBIX OPraHn3mMoB. TakcuCbl. Pa3gpaXknMocTb U perynaumns y pacTeHun.
PocTOBbIE BELLECTBA U X 3HAYEHNE.

HepBHad cuctema M peniekTopHas perynaums y >XUBOTHbIX. HepBHas
cucTema v eé oTaenbl. IBOMOLNOHHOE YCNIOXHEHNE CTPOEHNS HEPBHOMN CUCTEMbI Y
XUBOTHbIX. OTAeNbl FOMOBHOrO MO3ra MO3BOHOYHBLIX >KMBOTHbIX. Pedinekc u
pediekTopHasa ayra. be3ycnoBHble U YCNOBHbIE PeXIEKCHI.

['ymopanbHas perynaumsa 1 3HOOKPUHHAA CUCTEMA YKMBOTHLIX U YenoBeKa.
YKenesbl 3HLOKPWUHHOW CUCTEMbI U UX TOPMOHbI. [leiCTBME FOPMOHOB. B3anmocBs3b
HEPBHOM N 3HAOKPUHHOW cucTeM. I'mnoTanamo-runodursapHas cucTema.

JlemoHcTpanuu

MopTpeT: L. I1. IaBnos..

Tabnuubl N cxembl: «OAHOKNETOYHbIE BOAOPOC/IN», «MHOMOK/IETOUHbIE
Bogopocnu», «bakTepumn», «lpocTeiiwne», «OpraHbl LBETKOBbLIX PaCTEHWUIA»,
«CUCTEMbI  OPraHoB  MO3BOHOYHBLIX XWBOTHbIX», «BHYTpPeHHee CTpOeHue
HaCeKOMbIX», «TKaHW pacTeHuin», «KopHeBble CUCTEMbI», «CTpoeHMe CTebns»,
«CTpOeHMe NNCTOBOIM MNACTUHKM», «TKaHW XXMBOTHbIX», «CKeneT 4enoBeka,
«luweBaputensHas cuctema», «KpoBeHOCHasd cuctema», «[bixaTe/lbHas
cucTema», «HepBHasn cucTema», «Koxa», «MblLleYyHas cucTema»,
«BblgenntensHad cuctema», «3HAOKPUHHaA cuctemMa», «CTpoeHune MbILWLbI»,
«MMyHUTET»,  «KMLEYHOMONOCTHbIE»,  «CxXemMa  MUTaHWS  PacTEHUI»,
«KpOBEHOCHbIE  CUCTEMbI  MO3BOHOYHBLIX >KUBOTHbLIX», «CTpOeHWe ruapbi»,
«CTpoeHve nnaHapuu», «BHYTpPeHHee CTPOeHWe [0XKAEBOro 4yepss», «HepBHas
cuctema  pblb»,  «HepBHad  cucTemMa  NArywkuw»,  «HepeHasg  cucTema
npecMmblkawolWmxea»,  «HepBHaa  cuctemMa  NTUL», «HepBHaa  cucTema
M/IEKOMUTAIOLLNX», «HepBHaa cuctema YenoBeka», «Pefiekcs.

O6opyfoBaHMe: CBETOBOW MWKPOCKOM, MUKponpenapaTbl OAHOK/IETOYHbIX
OpraHn3moB, MUKponpenapaTbl TKaHel, pPakoBWHbI MOJIIKOCKOB, KOMEKLMN



HaCEKOMbIX, WUINIOKOXMX, >XMBble 3K3eMMNAPbl KOMHATHbLIX PacTeHWid, repbapumn
pacTeHWn pasHblX OTAEeN0B, BaXKHbIE MNpenapatbl XXUBOTHbLIX, CKeNeTbl
MO3BOHOYHbIX, KOMINEKUMA 6ECMO3BOHOUHBIX YMBOTHbLIX, CKENeT 4esioBeka,
0bopyoBaHWe 418 AeMOHCTPaLUM NOYBEHHOMO U BO3AYLLIHOTO NUTAHNA PacTeHNI,
pacLLenieHnst Kpaxmana n 6enKoB Mnof AecTBMEM ()epMEHTOB, 060pyA0BaHME ANs
AEMOHCTPaLMM ONbITOB MO U3MEPEHWNIO XXM3HEHHOW EMKOCTU NETKUX, MexaHn3ma
AbIXaTeNbHbIX ABVKEHWNIA, MOAENN TOMIOBHOIO MO3ra Pas/IMyHbIX XXUBOTHbIX.

JlaGopaTopuas padora «/13yyeHne TKaHel pacTeHU».

JlaGopaTopuas padora «/13y4yeHne TKaHeN XXMBOTHbIX».

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

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®PopMbl PasMHOXEHNA OPraHM3MoB: 6ecrosfioe (BKIOYas BEreTaTvBHOE) U
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWe,  CMOpynAaums,
(hparmeHTaums, KIOHMPOBaHME.

MonoBoe pasmHOXeHWe. [MonoBble KNETKU, Uan rametbl. Meios. Ctaguu
Melio3a. MoBefeHne XpoMOCOM B Meio3e. KpoccrHrosep. Broiornyeckunin cmbicr
Melri03a W MonoBoro npouecca. Meio3 n ero Mecto B >KWU3HEHHOM LMKIe
OpraH13Mos.

MpeasapoabillieBoe pa3BuTUe. [aMeToreHes y XXMBOTHbLIX. [10M10BbIe Xenesbl.
O6pasoBaHvie 1 pa3BuUTME NOMOBLIX KMETOK. CriepmaToreHes u ooreHes. CTpoeHue
MO/I0BbIX K/ETOK.

OnnofoTBOpeHMe ©  3MOPUOHA/IbHOE Pas3BUTUE KMBOTHbLIX. Crnocoobsl
OM/I0A0TBOPEHNUSA: HAPY>KHOE, BHYTPeHHee. MapTeHoreHes.

NHamBrAayanbHOe pa3BuTME OPraHn3MoB (OHTOreHe3). AMOPMONOrna — Hayka
0 Pa3BUTUM OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss  mopgocenos u modenu mopghoceneza. CTagum 3ambpuoreHesa
XMBOTHbIX  (Ha npumepe  fArywkun).  AOpobneHne. Tunbl  ApPO6/EHUS.
Jemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
oracmyn. OCOGEHHOCTU APO6/MEHNA MeKonuTalowmx. 3apofbllleBble JINCTKA
(racTpynsauus). 3aknagka opraHoB M TKaHel 13 3apofblLLIeBbIX IMCTKOB. B3avMHoe
BNMSHME 4YaCTeil pasBMBalOLerocs 3apojpiwa (3MO6pMoHaibHas WHAYKLUNSA).
3aknafka nnaHa CTPOEHWA D>KUBOTHOTO Kak pesy/nbTaT  UepapXmMyecKmx
B3aMMOMENCTBUIN reHOB. BnvsHWe Ha 3MOpPUOHaNbHOE pasBUTUE Pas3INYHbLIX
(haKTOPOB OKPY>KatoLLEein cpefbl.

PoCcT ©n pasBuTUE >XXMBOTHbIX. [OCTaMOpUOHaNbHbIA nepuod. lMpsMoe u
HenpaMoe passuTve. Pa3BuTve € MeTamop(o3oM Yy 6eCcno3BOHOYHBLIX U
MO3BOHOYHBIX YMBOTHbIX. BMOMOrMyeckoe 3HayeHMe MpPSAMOro M HenpsMoro
pasBUTUSA, UX pacrnpocTpaHeHWe B Npupoge. Tunbl pocTa >XMBOTHbIX. PaKTopbI
Perynsaumm pocra XX1UBOTHbIX 1 Yenoseka. CTaanm NocTamobproHabHOIO Pa3BUTUS



Y XXUBOTHbIX 1 YenoBeKa. [epnofbl OHTOreHesa yenoBeka. CTapeHne n CMepThb Kak
61osiornyeckme nNpPoLeccsl.

PasmMHOXeHVe W pa3BuTUE pacTeHuid. ameTtomuT M cnopout. Melio3 B
YXM3HEHHOM LK/e pacTeHWA. Obpa3oBaHme Crop B nNpouecce Meinosa. FameToreHes
y pacteHuii. ONnogoTBOPEHME N Pa3BUTUE PacTUTE/IbHBIX OpraHu3MoB. [BOiHOe
OMN/I0L0TBOPEHNE Y LIBETKOBbLIX pacTeHuil. Obpa3oBaHune 1 pa3BUTHE CEMEHN.

MexaHn3Mbl Perynsauum OHTOreHes3a y pacTeHui U XXMBOTHbIX.

JdeMoHCcTpaMuA

MopTpeTsl: C. I'. HaBawwmnH, X. LLnemaH.

Tabnuubl 1N Ccxembl: «BeretaTmBHOE pa3MHOXeHWe», «Tunbl 6ecrnonoro
Pa3sMHOXEHUA», «Pa3sMHOXeHWe XnamuaoMoHaabl», «PasMHOXeHMe 3Br/IeHbI»,
«Pa3MHOXeHMe rnapbl», «Meno3», «XpoMOCOMbI», «["ameToreHes», «CTpoeHue
AALEKNETKN N cnepMaTo3omaa», «OCHOBHblE CTaauMM OHTOreHesa», «llpsmoe u
HenpsMoe pasBuTue», «Pa3BUTME MaCKOro >yka», «Pa3BuTuve capaHum»,
«Pa3BuTne NArywkmn», «[BOMHOE OM/0L0TBOPEHNE Y LIBETKOBbLIX PACTEHUI»,
«CTpoeHne cemMaH OAHOAOMbHbLIX WU ABYAO/NbHbLIX PaCTeHUIN», «KU3HEHHbIA LK
MOPCKOW KanycTbl», «XKM3HEHHbIA LMK MXa», « X KU3HEHHbIA LMK NanopoTHUKa,
«XKM3HEHHBIN LMK/ COCHbI».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTtbl AWLEKNETOK U
cnepmaTo3onaoB, Mofenb «LInKn pasBuTus NAryLKm».

JlaGopaTopHnasi padora «l/I3yyeHne CTPOEHUSA NOJIOBLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IIpakTnueckas padora «BbIBNEHME MPU3HAKOB CXOACTBA 3apoAbiLUei
MO3BOHOYHbIX XXUBOTHbIX».

Jlabopatopuasi paGora «CTpOeHMe oOpraHoB pPasMHOXEHMA BbICLUNX
PacTeEHNA».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OpPraHu3smMoB

icTopunsa CTaHOBMIEHUSA U Pa3BUTUS TEHETUKIN KaK HayKu. PaboTbl . MeHaens,
. pe ®pusa, T. MopraHa. Ponb 0TeYEeCTBEHHbIX YUYEHbIX B PasBUTUN TEHETUKMN.
PaboTbl H. K. KonbLoBa, H. . Basunosa, A. H. benosepckoro, I". [l. KapneyeHko,
HO. A. dununyeHko, H. B. TuModeeBa-PecoBCKOro.

OCHOBHbIe TeHeTUYeCcKue NOHATUA U CUMBOJIbI. [ OMOMOrMYHbIE XPOMOCOMBI,
a/inenbHble TeHbl, anbTepPHaTUBHbIE MPU3HAKK, AOMUHAHTHbLIA N PeLEeCCUBHBIN
NPU3HaK, roMo3nroTa, reTepo3nroTa, YicTtas NMHNUA, rmopuabl, reHoTUM, PeHoTUn.
OCHOBHble ~ MeTOfbl  TEHETUKW:  TMOPUAONOTMYECKNIA,  LMUTOMOTMYECKUN,
MOIEKYNAPHO-TeHETUYECKMIA.

JleMoHCTpanun



MopTpetbl: . MeHgenb, I'. ge ®pus, T. MopraH, H. K. Konbyos, H. W.
Basunos, A. H. benosepckuin, I'. . KapneueHko, FO. A. ®unmnyeHko, H. B.
TumodpeeB-PeCcoBCKMA.

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

JlaGopaTopnass padora «[po3omna  KaK  OObEKT  TeHeTMYEeCKMX
nccnefoBaHnn.

Tema 12. 3aKOHOMepHOCTI/I HacCJEeACTBCHHOCTHU

MoHornépuaHoe ckpewmsaHue. [lepBblil  3aKOH MeHaens —  3akKoH
eflMHO06pasns rMbpuaoB NepBOro NOKoseHNs. Npasuio 4OMUHUPOBaHUSA. BTopol
3aKOH MeHzens — 3aKOoH pacLienneHns npusHakos. LinTonormnyeckne OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHns. 'MnoTesa YACTOTbI ramer.

AHanusnpytoulee ckpelmBaHue. NpomMeXXyToYHbIA XapaKTep HacnefoBaHus.
PacLLenneHme npnu3Hakos Npu HEMOSHOM AOMUHNPOBaHUN.

AnrnépunaHoe ckpelmBaHue. TpeTuin 3akoH MeHens — 3aKoH He3aBUCUMOr0
HacnefoBaHMA NPU3HaKOB. LIMTonornyeckne 0CHOBbI AUTMOPULHONO CKPeLLMBaHUS,

CuennieHHoe HacnefoBaHue npu3HakoB. Pab6oTtbl T. MopraHa. CuennieHHoe
HacnefoBaHWE TEHOB, HapylUeHWe CUENIeHns Mexay reHamu. XpomocoMHas
TEeopusa HacneaCcTBEHHOCTH.

"eHeTUKa nona. XpOMOCOMHbIN MexaHWU3M ornpefeneHunst nona. AyTocombl U1
MO/I0Bble XPOMOCOMbI. [TOMOraMeTHbIn 1 reTeporaMeTHblil non. eHeTUyeckas
CTPYKTYypa MNoJsIoBbIX XPOMOCOM. HacnegoBaHne Npu3HaKoB, CLEMNIEHHbIX C NOJIOM.

[CeHOTMN KaK LeNIocTHaa cuctema. MNienoTponms — MHOXeCTBEHHOE AeNCTBYE
reHa. MHOXeCTBEHHbIA annenusM. B3avMofeincTBme HeanneslbHbIX TEHOB.
KomnnemeHTapHOCTbL. nuctas. lNonvmepus.

["eHETUYECKMIA KOHTPO/Tb Pa3BUTUA PACTEHUIA, XKMBOTHbIX W Ye/IOBEKA, a TaKXXe
(PM3MONOrNYECKMX  NPOLLECCOB,  MOBEAEHUSS U KOTHUTUBHBLIX  (DYHKLWNA.
[CeHeTUYeCKME MeXaHM3Mbl CUMOMOreHe3a, MexaHU3Mbl B3aMMOAENCTBUS «XO35MH
— MapasuT» N «X039MH — MUKPOOWMOM». ["eHeTMYeCKue acrekTbl KOHTPONs W
N3MeHeHMs1 HacNeCTBEHHON MH(OPMaLMN B MOKONIEHNAX KNETOK 1 OpraH/3MOB.

JdemoHcTpanuu

MopTpeTsl: I'. MeHaens, T. MopraH.

Tabnmupbl 1 cxembl: «[epBbliA U BTOPOW 3aKOHbI MeHgens», « TpeTuii 3aKoH
MeHgensa», «AHanusnpyloLlee CKpewmBaHue», «HenonHoe AOMWUHMPOBaHME,
«CUensieHHoe HacnefoBaHVWe MPU3HAKOB Yy Apo30gunbl», «[eHeTMKa nona»,
«Kapmotn  4yenoseka», «Kapuotun  Apo3oguibl», «Kapuotun  NTuupbl»,
«MHOXEeCTBEHHbII annenn3m», «B3anmoaencTeme reHoB.

Ob6opyfoBaHue: Mofenb AN AEeMOHCTpauuMuM 3aKOHOB  efMHO06pasus
rmopnaoB MepBOro MOKOMEHWA W pacLUenieHns npu3HakoB, MOAeNb Ans
AEMOHCTpaUMN 3aKOHa HEe3aBUCUMMOro HacnefoBaHWA MNPU3HAKOB, MOAE/b [ANs



LOEeMOHCTpaUun CLEnIeHHoro Hac/nefoBaHus MNpPU3HAKOB, CBETOBOW MWKPOCKOT,
MUKponpenapar: «po3odmnax.

IlpakTuuyeckasn padora «l/I3yyeHne pesynbTatoB  MOHOMMOGPUAHOIO
CKpeLLMBaHUA Y ApP030UNbI».

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

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3anmogeicteme reHotuna v cpegpl npyv  opMUpoBaHUKM  peHoTMNA.
I3MeHUMBOCTbL MpPU3HaKoB. KayeCTBEHHbIE WU KO/IMYECTBEHHbIe MPU3Haku. Buapl
N3MEHYMBOCTW: HeHac/eACTBEHHasa U HacNeACTBEHHas.

MoanpukaumoHHad M3MeHUMBOCTb. Ponb  cpedbl B (DOPMUPOBAHUN
MOANMPUKALMOHHON N3MEHYMBOCTU. Hopma peakumn npusHaka. BapraunoHHbIN
psg 1M BapuauuoHHas Kpueasi (B. WoraHHceH). CBoilcTBa MOANPUKALIMOHHON
N3MEHYMBOCTH.

["eHOTMMMYeCcKas N3MeHYMBOCTb. CBOMCTBA FrEeHOTUMNYECKON N3MEHUMBOCTMN.
Buabl reHOTUMMYECKON N3MEHYMBOCTN: KOMOMHATMBHAS, MyTaLMOHHaS.

KombuHaTBHas M3MeHYMBOCTb. Meilo3 1 NofoBoM MNPOLEeccC — OCHOBa
KOMOWHATMBHOW U3MEHUYMBOCTU. POSIb KOMBUHATVBHOWN M3MEHUMBOCTY B CO3AaHMM
reHeTMYeCcKoro pasHoobpasus B npeaesiax 04HOro BMAa.

MyTaunmoHHas W3MEHYMBOCTb. Buabl MyTauuid: TeHHble, XPOMOCOMHbIE,
reHomHble. CroHTaHHble W MHAYUMPOBaHHble  MyTauuun.  FAgepHble U
uutonnasmaTnyeckme mytaumm. ComaTUYeckue U NnonoBble MyTauun. NpuYmHbI
BO3HWKHOBEHUA  MyTauuit. MyTareHbl M WX B/AUSIHAE Ha  OPraHu3Mmbl.
3aKOHOMEPHOCTN MyTaLMOHHOro npouecca. 3aKOH TFOMOJSIOTMYECKUX PALOB B
HacneacTBeHHON M3ameHumBocTn (H.. BaBunoB). BHesgepHas M3MeEHUMBOCTbL U
HacnefCTBEHHOCTb.

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

JdemMoHcTpanuu

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

Tabnuubl 1 cxembl:  «Bugbl  M3MeHUMBOCTU», «MoanpMKaLMOHHAS
N3MEHUYNBOCTbY, «KomMbunHatnsHas N3MEHUMBOCTbY, «Meli03»,
«OnnogoTBopeHme, «I"eHeTnYecKne 3a60/1eBaHNA YenoBeKa», «Brabl MyTaumity.

O6opyoBaHMe: XuBble U repbapHble 3K3EMMNAPbI KOMHATHbIX PacTEHWUNA,
PUCYHKW (hoTorpadmim) XX1BOTHBIX C PasNYHbIMU BULAMU N3MEHUNBOCTMW.

JlabopaTtopHas padora «/ccnepoBaHune 3aKOHOMepHOCTel
MOANMPUKALMOHHON  M3MeHUMBOCTWU. [1OCTpOeHMEe BapuaLMOHHOIO psga U
BapMaLMOHHON KPUBOA».



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

Tema 14. I'eHeTHKA YejI0BEKA

KapuoTtun yenoseka. MexayHapoaHasa nporpaMma mucciefoBaHuA reHoma
yenoseka. MeToabl  M3YYEHWS  TEHETUKM  YesloBeKa:  reHeasiorMyeckui,
GNU3HEL0BbIN, LINTOreHETUYECKUNA, NonynALMOHHO-CTaTUCTUUECKUNA,
MOIEKYNAPHO-TeHETUYECKMIA. CoBpeMeHHoe onpeeneHue reHoTmna:
NMONHONEHOMHOE CeKBEeHWMpOBaHWe, FeHOTUMNMPOBaHKWE, B TOM YUC/e C NMOMOLLbIO
MLIP-aHann3a. HacneacTBeHHble 3a60/1eBaHNA YenioBeka. ["eHHble 1 XPOMOCOMHbIe
6onesHn uyenoBeka. bBonesHW ¢ HacneACTBEHHOW MNPeAPaCcrOOXEHHOCTbIO.
3HayeHne MeaULIMHCKO TeHeTUKN B NPefoTBPaLLeHNN N TEYEHUN TeHETUYECKUNX
3aboneBaHn Yyenoeka. MeaMKO-reHeTU4ecKoe KOHCYnbTUpoBaHue. CTBOMOBbIE
KNeTKW. TTOHATME «TEHETUYECKOro rpys3a». OTUYECKMe acreKTbl UCCNef0oBaHNI B
06nacTu pelakTpPOBaHNA reHOMa 1 CTBOJIOBbIX K/1ETOK.

[CeHeTMYecKMe (haKTopbl MOBbLILEHHOW YYBCTBUTE/NIbHOCTU YenoBeka K
(hM3MYECKOMY N XMMUYECKOMY 3arps3HeHUIO OKpYXKatoLLel cpefbl. FeHeTu4yeckas
NpeapacnooXKeHHOCTL YeloBeKa K NaTo/Iornam.

JlemoHcTpanuu

Tabnuupl 1 cxembl: «KapnoTnn yenoBeka», «MeToAbl N3YYEHUSI TEHETUKM
yenoBekar, «I"eHeTnYecKne 3a60/1eBaHNA Ye/loBEKa.

IpakTuuyeckas padora «CocTaBneHVe N aHaIN3 POLOC/IOBHOM».

Tema 15. Cesntekuusi OpraHu3MoB

JomecTrkauma n cenekumsa. 3apoxkaeHue cenekunm n gOMecTuKaummn. YyeHue
H. . BaBunoBa 0 LleHTpax NPOUCXOXAEHUS M MHOroobpasusi Ky/nbTYpPHbIX
pacTeHuid. Ponib cenekuum B CO34aHnM COPTOB PacTEHWNIA U MOPOJ XKMBOTHbIX. Copr,
nopoga, Lwramm. 3aKOH roMOI0rMyYecKnX psagoB B HaceACTBEHHOW M3MEHUYNBOCTY
H. V. BaBnnosa, ero 3Hau4eHue a5 cenekLuMoHHOM paboThl.

MeToabl CEeNeKUMOHHON paboTbl. WMCKYCCTBEHHbI OTOOP: MacCoBbI U
NHANBUAYa/IbHbINA. JTansl KOMOMHALMOHHON  Cenekuun. cnbiTaHme
npoussoauTeneid no notomctey. OTOOP MO rEHOTMNY C MOMOLUGIO OLEHKM
(peHOTMMa NOTOMCTBA 1 OTOOP MO reHOTMMY C NoMOLbLO aHanmsa JHK.

NCKYCCTBEHHbIA ~ MyTareHe3 KakK  MeTOf  CeNeKUMOHHOW  paboTbl.
PagnaumOoHHbIN 1 XUMUYECKMIA MyTareHe3 Kak MCTOUYHUK MyTaUuinl Y KYNbTYPHbIX
(hopM opraHuM3moB. Wcnosb3oBaHWE TEHOMHOrO pefakTUpPOBaHWA W METOLOB
pPeKOMOUHaHTHbIX AHK ans nonyyeHns NCXOAHOro maTepuana ansa cenekuum.

MonyyeHwne NoAnNIOU0B. BHyTpnBMA0Bas rmopuamnsaums.
BAM3KOPOACTBEHHOE  CKpellvBaHMe, WM MHOpuAMHT.  HepoacTeBeHHOe
CKpewnBaHve, UM aytopuauHr. FeTeposnc n ero npuyunHbl. Mcnonb3oBaHue
reteposnca B cenekuuun. OTtaanéHHas rmopuamsaums. NpeogoneHne 6ecnioams



MEeXBUWA0BbIX TMOpMA0B. [LOCTUXEHUSA CeNeKL MM PaCTEHUI N XKUBOTHbLIX. «3enénas
PEBOIIOYUA).

CoxpaHeHUe 1 n3y4yeHne reHeTUYECKNX PeCYPCOB Ky bTYPHbIX PaCTEHUIA U UX
ANKNX POAMYEn ANS CO34aHMS HOBbIX COPTOB U TMOPUA0B CeIbCKOXO3ANCTBEHHbIX
KYNbTyp. MH3yuenue, coxpawenue u ynpasieHue 2eHemudecKumu pecypcamu
CEeNbCKOXO3SAUCMBEHHbIX U APOMDBICII0BbLX  IHCUBONIHBIX 6 UYENAX YVIYUULEHUA
cywyecmeyromux u CO30aHUsl HOBbIX I’lOpO@, AUHUU U Kpoccos, 6 mom 4Hucie c
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008AHULL, Nepedosblx uoell U
nepcnekKmueHsvlx mMexHoI02Ul.

JlemoHcTpanuu

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

Tabnuubl N cxembl: «LIeHTPbI MPOUCXOXAEHNA 1 MHOT000Pa3ns KybTYPHbIX
pacTeHUin», «3aKOH FOMOIOrMYECKUX PAfOB B HAc/MeACTBEHHON WU3MEHUYMBOCTU,
«MeTogpl cenekunmn», «OThanéHHas ruopuamsaums», «MytareHes».

JlaGopaTopnasi padora «l/3y4yeHne COPTOB Ky /IbTYPHbLIX PACTEHWUIA N MOPOS
LLOMALLHUX XXUBOTHbIX».

JlaGopaTopuas padora «/13y4yeHne MeTO0B CENEKLNN PaCTEHNIA».

IpakTHyeckasn padora «[1PVBMBKA PACTEHUIA».

Ikckypeust «OCHOBHble MeTOAbl M AOCTVDKEHWUA CeNeKuUM pacTeHUd U
YXMBOTHbIX (Ha CENEKUNOHHYIO CTaHUuIo, NnJeMeHHYH (hepmy,
COPTOMCNbITaTE/IbHbIA  Y4acCTOK, B TeMIMYHOE XO3[WCTBO, B labopaToputo
arpoyHVBEPCUTETA UM HAYHHOTO LieHTPa)».

Tema 16. BuorexHo0rusi U CHHTeTH4YEeCKasi OMOJIOTH S

OO6beKTbl, MCMNOMb3yeMble B OMOTEXHOMOMMKU, — K/ETOYHbIE W TKaHeBble
KYNbTYpbl, MWUKPOOpPraHn3mbl, 74 XapaKTepucTunka. TpaamumnoHHas
buoTexHonorusa:  xneboneyeHune, MOMyYeHWE  KUC/IOMOJIOYHBLIX  MPOAYKTOB,
BUHOZeNMe. MUKpPOOGMONOrMYecknin  cnHTe3. OOBBEKTbI  MUKPOBMONOrMYECKMX
TeXHO/0rnia. NMpon3BoAcTBO 6e/1Ka, aMMHOKUCIOT U BUTaMUHOB.

Co3faHne TEXHOMOrMin U UHCTPYMEHTOB LiefleHarnpaB/ieHHOro M3MeHeHNs U
KOHCTPYMPOBaHNS reHOMOB C Lie/Ibi0 NOJTyYeHUA OPraHn3MoB U UX KOMIMOHEHTOB,
COAepXalynx He BCTpeyaroLLmecs B Npupoae OMOCUHTETUYECKME MYTH.

KnetoyHas mHXeHepusi. MeTofbl Ky/bTypbl KNeTOK U TKaHeil pacTeHWid K
XMBOTHbIX. KpunobaHkn. Comartuuyeckasd rnépuamsaumss 1 COMaTUYECKMiA
ambpuoreHes. licnonb3oBaHWe raniongoB B CeNeKkUMn pacTeHWin. Iloayuenue
MOHOKIOHANbHBIX anmumel. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJIUKIIOHATIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OMI0A0TBOPEHME. PEeKOHCTPYKUuA
ANLEKNETOK U KIOHUPOBaHME XXUBOTHbIX. MeTof TpaHCcniaHTaumMm saep KneTok.



Texuonozcuu 0300]?06]281—11/!}1, KYJbmusuposarnusl U MUKPOKJIOHAIbHO2O PA3MHOMNCEHUA
CeNbCKOXO3AUCNBEHHBIX KYAbMYP.

XpoMOCOMHaA W TeHHas WHXeHepus. VICKYCCTBEHHbIA CUHTE3 TreHa WU
KOHCTpyupoBaHue peKoMOuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
LOCTVXXeHNS U NepCrneKTUBbI XPOMOCOMHOW Y TeHHOW MHXXEHEPUN. DKONOrMYeCcKme
N 3TUYECKME NPO6/IEMbI FTEHHOW MHXXEHEPUN.

MeauumHcKne uotexHonormuun. NMoctreHoMHas ungposas meguumHa. MLP-
AMarHoctmka. MeTabo/IoMHbIA  aHaIn3, TeHOLEHTPUYECKMIA aHaM3 npoTeoma
YesioBeEKa [N OLEHKW COCTOSAHMA €ero 3740poBbs. VIcnonb3oBaHWe CTBOJIOBbIX
Knetok. TapreTHaa Tepanusa paka. 3D-6uovHXeHepusa [a4ns  pa3paboTKu
(hyHAAMeHTa/IbHbIX OCHOB MeAMLMHCKUX TEXHONIOTUIA, CO3AaHnUs KOMIMIEKCHbIX
TKaHeil CoYeTaHWeM TEXHOJIOMNA TPEXMEPHOIO GUONPUHTUHIA N CKadgongmHra
A1 peLleHns 3aaay NepcoHaIM3npPoBaHHON MeAULMHBI.

Co3faHne BEKTOPHbIX BaKUMH C Lefblo 06ecreyeHnss KOMOUHMPOBAHHOW
3aWwmTbl 0T BO36yauTenein OPBW, ycTaHOBNeHWE MOMEKYNAPHBIX MeXaHU3MOB
(hyHKUMOHMpOoBaHMsA PHK-cogepxalmx BMPYCOB, BbI3bIBAKOLIMX 0COO0 OMacHble
3a60N1eBaHNA YesloBeKa U XXMBOTHBIX.

JlemoHcTpanuu

Tabnuubl N cxembl: «cnonb3oBaHe MUKPOOPraHW3MOB B MPOMbILLIEHHOM
NPON3BOACTBE», «KNeToUHaA MHXeHepua», «I eHHass MHXXeHepusa».

JlaGopaTopnas padora «/13yyeHne 06bEKTOB OBUOTEXHOMOMUN»,

IIpakTuyeckas padora «[1onyyeHne MONOYHOKUC/LIX NPOAYKTOB».

Okckypeusi  «BYOTEXHOMOMMA — BadKHEMWas MpPou3BOAUTENbHAA CUNa
COBPEMEHHOCTM (Ha BUOTEXHOIOrMYECKOe NPOM3BOACTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeEACTABJICHUNA B
OuosIorUNn

3BoNOLUMOHHAA Teopua Y. [apsuHa. [1pe4nocbiikM  BO3HWKHOBEHMUA
AapBUHN3Ma. XK13Hb N Hay4YHaa feaTtenbHoCcTb Y. JapBuHa.

[BWXyLLMe cunbl 3BoMOLMN BUAOB No Y. [lapBuHy (BbICOKas MHTEHCMBHOCTb
PasMHOXEHNS1  OpPraHWM3MOB, HacnefACTBeHHasd W3MeHUYMBOCTb, 6Gopbba 3a
CYLLLeCTBOBaHWE, eCTECTBEHHbIA U NCKYCCTBEHHBIA 0TOOP).

OdopmneHne cuHTeTUYEeCKon Teopun 3sonouun (CT3I). HeiTpanbHas
Teopua  3sonoumn.  CoBpeMeHHast  3BOJIKOLMOHHAsA  6uonorua.  3HauveHue
3BOJOLMOHHOM Teopun B (hOPMMUPOBAHNM €CTECTBEHHO-HAYYHOW KapTUHBbI MUpPa.

JdeMoHCcTpaMu



MopTpeTbl: ApuctoTens, K. JlIuHHel, XK. b. Jlamapk, 3. XK. CeHT-Unep, XK.
KtoBbe, Y. fapsuH, C. C. YeTtsepukos, L. L. LUmanbrayseH, k. XongeiH, O. K.
benses.

Tabnmupl 1 cxembl: «CrcTema Xunsoi npmpogbl (o K. JInHHeo)», «JlecTHMLa
XMBbIX cyLlecTs (Mo Jlamapky)», «MexaHnu3M popmM1poBaHMs MPUCMOCOBNEHNIA Y
pacTeHWin N XXMBOTHbIX (M0 JlTamapKy)», «KapTa-cxema MapLupyTa nyTtewecTsus Y.
HapBuHa», «Haxogkn Y. [dapBuHa», «®DopMbl 6OpPbObI 3a CYLECTBOBAHMEY,
«[opogbl rony6en», «MHOroobpasme KynbTypHbIX (POPM KanycTbl», «I1opofbl
[AOMaLLHNX XXMBOTHbIX», «CxeMa 06pa3oBaHuNA HOBbIX BMAOB (N0 Y. [apBuHy)»,
«CxemMa COOTHOLUEHNSA ABWMXKYLINX CUN 3BOMKOUNKN», «OCHOBHbIE TMOTOXKEHNS
CUHTETUYECKOW TEOPUM 3BOJTHOLNN.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak anemeHTapHaa efuHuua 3sonounn. CoBpeMeHHbIe METObI
OLEHKN TeHeTMYecKoro pasHoobpasvst M CTPYKTYpbl nonynsunid. M3meHeHue
reHohoHZa MONynAUMM KakK 3/1eMeHTapHOe 3BO/IOUMOHHOE ABMIEHMe. 3akoH
reHeTMYecKoro pasHoeecus K. Xapau, B. BaiH6epra.

AnemMeHTapHble (akTopbl (ABVIKYLIME CU/bl) 3BOMOUMA. MyTauMOHHbI
npouecc. KombuHaTVBHas W3MeHUYMBOCTb. [lpeiid TreHOB —  C/y4aiHble
HeHarnpaB/ieHHble N3MEHEHNA YacTOT aslfiefieil B nonynaumnax. dMeKT ocHoBaTeNs.
Ippexm OGymoLiounozco eopaviuka. CHUMCEHUE 2eHemUdecK020 pPa3H000pa3usL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opeticha eeno6 68 6ONLUWUX U MATLIX

NONYIAYUSIX. Mwurpaunn. N3onaumsa MonynALNiA:; reorpaduyeckas
(npocTpaHCTBEHHas), bronornyeckas (PenpoayKTnUBHas).
ECTeCTBEHHbIN OTOOP — HanpaBnAOWMA hakTop 3BonoUUN. PopMbl

eCTECTBEHHOro oTbopa:  ABWXYLWMIA,  CTabUIM3MPYIOLNIA,  pa3pbiBatOLLMN
(an3pynTuBHbIA). TonoBoit 0T60pP. BO3HMKHOBEHME W 3BOMOLUMA COLMAIBHOIO
MOBEAEHWS XXMNBOTHbIX.

MpUCnoco6ieHHOCTb  OpPraHM3MOB  KaK  pe3y/ibTaT  MUKPO3BOMHOLNN.
BO3HMKHOBEHWE NPUCNOCO6IEHNIA Y OpraHnM3MoB. ApoMopdo3bl 1 nanoagantaumm,
Mpumepbl NPMUCNOCO6IEHNI Y OpraHN3MOB: MOPQONOrnyeckune, hnU3noornyeckme,
obrnoxmmuyeckme, nosegeHyeckne.  OTHOCUTENIbLHOCTb  MPUCMOCOBIEHHOCTH
OpraH13Mos.

Bug, ero kputepuu un  CTpyKTypa. BupoobpasoBaHve Kak pesynbTaT
MWKpPO3BOOUMK. M30nauma — KNHOYeBO (hakTop BuMAo06paszoBaHus. MyTn u
Cnocoobl BUA006pa30oBaHUs: afnonarpmyeckoe (reorpaduyeckoe),
cumnatpuyeckoe  (3KOJIOrMYeckKoe), «MIFHOBEHHOE» (nonunnonamnsaums,
rmépunamsauyms). 4namTenbHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (DOPMMPOBAHNA BUONOTMYECKOTO Ppa3HO0bpasns.



Ponb 3BOMOLMOHHOK 610/10rMK B pa3paboTKe Hay4HbIX METO0B COXPaHEeHNS
6uopaszHoobpasnsa. MUKPOIBOMIOLUMA M KO3BOMOUMA NApasMToB M UX XO3SEB.
MexaHn3Mbl (DOPMMPOBAHNSA YCTONUMBOCTU K aHTUOMOTMKAM U CrOCOObI 60pbOLI C
He#.

JdeMoHCcTpaMu

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

Tabnuubl 1 cxembl: «MyTauMOHHasA W3MEHUYMBOCTb», «IlonNynAUMOHHaA
CTPYKTypa Buga», «Cxema nposBieHns 3akoHa Xapan—BanHoepray», «BuxyLyme
CWUNbl 3BOSTOLMUNY», «IDKONMOrNYecKas M30M1aUMA NONyNAUMIA CEBAHCKOW (hopenn»,
«["eorpagmyeckas n3onaums NIMCTBEHHMLbI CUOUMPCKOW U NIMCTBEHHMLbI AayPCKO»,
«[lonynALMOHHbIE BO/HbI YMCNEHHOCTU XULLLHUKOB U XXepTB», «CXxemMa AeiCTBuS
eCTeCTBEHHOIo 0T60pa», «PopMbl 60PLObI 3a CYLLLECTBOBaHMEY, «HAYCTPUASIbHLIN
MenaHm3M»,  «KuBble  MCKOMaemble»,  «[MOKPOBUTENbCTBEHHAs  OKpacka
XXMBOTHbIX», «[lpefynpexaarollas OKpacka >XUBOTHbIX», «®dU3N0I0rnyeckme
agantaumm», «lMpuUCnoco6/IeHHOCTb OPraHM3MoB W €€  OTHOCUTENbHOCTb,
«Kputepumn Buaa», «Buapl-aBoiHMKN», «CTPYKTypa BUa B npmpoe», «Cnocoosbl
B1L006pa30BaHusA», «["eorpamyeckoe B1UL006pa3oBaHmne TPEX BULOB NaHAbILLIEN»,
«DKO/OrMyeckoe BWA0006pa3oBaHMe BWUAOB CUHULY, «[MOAUNAOMAbI PacTEHWUIA»,
«KanycTHO-peieuHbIin rnopuna».

O6opyoBaHue: repbapumn pacTeHni, KONEKUUM HaCeKOMbIX, Yydena nTuu, 1
3Bepei ¢ npuMepamMmn pasiMyHbIX MNPUCMIOCO6IEHNIA, YyYyena NTULL U 3Bepeit pasHbIX
BUAOB, repbapun pacTeHUMin O6M3KMX BMAOB, 006Pa30BaBLUMXCSA pPa3IMUHbIMU
criocobamu.

JlaGopaTopuas padora «BbISBNeHVE NU3MEHUMBOCTIN Y 0COBEN OHOMO BUAA.

JlaGopaTopuas padora «[1pnucnocobieHnst OpraHnM3mMoB N X OTHOCUTE/IbHAS
L1e/1eCO06Pa3HOCTb.

JlaGopaTtopnass padora «CpaBHeHWe BMAOB MO MOPGOIOrMYECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yibTaThl

MeToabl  M3Yy4eHUs  MakKpoaBo/oUMW.  [afeoHTONIONMYecKe  METOApbI
n3ydeHUs aBomoumn. TlepexofHble (QOPMbI M PUIOreHeTUYeCcKne psabl
OpraH13Mos.

Buoreorpaduueckme metodbl U3yyveHUs 3sonoumn. CpaBHeHue (opbl U
(hayHbl MaTepuMKOB M OCTPOBOB. Buoreorpauyeckne obnactu 3emnn. Buibl-
3HAEMUKMN N PESTUKTI.

AMOPUONOrNYECKMe 1 CPaBHUTEIbHO-MOPMOIOrMYecKne MeToAbl U3yYeHUs
3BONOUMN. [eHEeTUYeCKMe MeXaHU3Mbl 3BOJIOLMU OHTOreHe3a W MOSAB/EHUS
9BO/IIOUMOHHBIX ~ HOBLUECTB.  [OMONIOTMYHbIE U aHA/IOTUYHbIE  OpraHbl.
PyovmMeHTapHble  opraHbl UM araBu3Mbl.  MONEKyNSapHO-reHeTUYeCcKue,



OMOXMMUNYECKME N MaTeMAaTMYECKE METOAbI U3YUYeHWs 3BONHOUMN. TOMONOrNYHbIE
reHol. CoBpemMeHHble MeTOoAbl NOCTPOEHMSA (DUNOreHeTUYECKUX [ePeBbLeB.

XPOMOCOMHbIe MyTaL MK 1 3BONOLUSA TeHOMOB.

O6Lme 3aKOHOMepPHOCTM (MpaBuna) 3BOMKOUMKN. [lpunyun cmenst ynxkyuil.
HeobpatumocTb 3Bonoumn. AganTmBHas pagvaumsd. HepaBHOMeEpPHOCTb TeMIOB
3BONIOLMMN.

JleMoHCTpanun

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

Tabnmupbl N cxeMbl: «PUNOreHETUYECKUI PAL NOLAAN», «APXEONTepUKe»,
«3Bepo3ybble  Awepbl»,  «Crerouedansbl»,  «PUHUMOMUTBLI»,  «CeMeHHble
ManopoTHUKK», «buoreorpagmyeckme 30Hbl 3emaun», «[pend KOHTUHEHTOBY,
«PennkTbl», «HavanbHble CTaguM 3MOPUOHANIBHOMO Pa3BUTUA  MO3BOHOYHBIX
YXMBOTHbIX», «[OMO/MIOTNYHbIE W  aHa/IOTMYHble  OpraHbl», «PYAUMEHTbI»,
«ATaBU3MbI», «XpPOMOCOMHble HabOpbl 4YesioBeka M LUMMMaH3e», «[/laBHble
HarnpaBneHnsa 3BONOLUNNY», «O6LLIME 3aKOHOMEPHOCTW 3BOJTIOLINNY.

O6opyfoBaHue: KONMekumun, repbapuv, MyNsHXuM KCKOMaeMblX OCTaTKOB
OpPraHn3mMoB, MYNAXKMU FTOMOJIOTUYHbIX, aHaIOTNYHBIX, PYAVMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KOJIEKLMN HACEKOMbIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuyHble runotesbl MPOUCXOXKAEHUS XXU3HM Ha 3emnie. ABMOreHes wu
naHcrnepmus. [loHay4Hble NpPeAcTaBieHNs 0 3apOXKAEHUN XXU3HWN (KpeauoHN3M).
['MnoTe3a NOCTOAHHOIO CamMo3apOXKAEHUA XXN3HU 1 € ONpoBepXXeHne onbiTamu .
Peaw, /1. CnannaHuaHu, f1. Mactepa. MponcxoxaeHme XunsHm n actpobuonorus.

OCHOBHbIe aTansl HeopraHM4ecKoMm 3BOHOLNN, MnaHeTapHas
(reonornyeckas) asonouUns. XUMUYEcKas 3BOMOUMA. AOBUOTreHHbIN CUHTE3
OpraHMYecKkunx BeLLlecTB M3 HeopraHudeckmx. OnbiT C. Mwunnepa u . FOpu.
O6pa3zoBaHue NosMMepoB 13 MoHoMepoB. KoauepsaTHas runoTesa A. V. OnapuHa,
rmnoTesa nepBUMYHOro OynboHa [pK. XongeiHa, reHeTudyeckass runotesa I,
Ménnepa. Pubosumbl (T. Yek) m runotesa «mupa PHK» Y. [un6epra.
dopmmpoBaHne MembpaH 1 BOSHMKHOBEHWE MPOTOK/ETKMN.

VcTopusa 3emnm v meTobl eé nsyyeHus. Vickonaemble opraHnyeckme ocTaTku.
["eoxpoHosiornst 1 eé metogbl. OTHOCMTeNIbHAs M abCoKOTHAsA Te0XPOHO/ONS.
["eoxpoHoNornyeckas LWKana: 30HbI, 3pbl, NepUOabl, AMOXMU.

HauanbHble aTanbl OpraHMYyeckor 3Bonouun. [losBNeHMe UM 3BOMOLMS
MepBbIX KMETOK. JDBOMOUMA MeTabonm3ma. BO3HMKHOBEHME MePBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOBHbIe BUONNEHKM KaK aHalor NnepBbIX Ha 3emMsie CO0OLLEeCTB.
CtpomaTonuTel. [MpoKapnoThbl N 3yKapuoTl.



[MponcxoxeHne 3yKapuoT (CMMOMOreHes). SBONHOLMOHHOE MPOUCXOXKAEHNE
BUPYCOB. [MpOUCXOX/AEHMEe MHOIOK/ETOYHbIX OpraHn3moB. BO3HWKHOBEHME
OCHOBHbIX Fpyrnn MHOIOK/IETOYHbIX OpraH1M3MOB.

OCHOBHble 3Tanbl 3BOMOUMM BbICLUMX pacTeHUA. OCHOBHblE apoMOpPdO3bl
pacTeHuid. Bbixof pacTeHMid Ha cyuwly. [losiBneHWe CMNOPOBbIX PAaCTEHUIA W
3aBoeBaHMe UMW cywn. CeMeHHble pacTeHus. [TpoMCXOXAeHWEe LBETKOBbIX
pacTeHUA.

OCHOBHble 3Tanbl 3BOMOUMM >KMBOTHOrO Mupa. OCHOBHble apoMOpPdO3bl
XVBOTHbIX. BeHpcKas (hayHa. KeMOpUIACKMIA B3pbIB — MOAB/IEHNE COBPEMEHHBIX
TUNOB. MepBble XOPAOBbLIE XXMBOTHbIE. XXMU3Hb B BOAE. DBOMOLUMA NO3BOHOUHbIX.
MponcxoxaeHne amuounin n pentunvin. TPoONCXOXKAEHVNE MIEKONMUTAOWMX W
ntuy. MpuHUMN  KaoyeBoro apomopdos3a. OcBOeHMe 6ecno3BOHOYHBLIMK U
MO3BOHOYHbLIMW YKMBOTHbLIMU CYLLIN.

Pa3BuTME XMU3HM Ha 3emnie Mo 3pam W nepuogam: apxei, MpoTepo3oMn,
Naneo3omn, Me3030i, KaiH0o30i. O6LLIas XapaKTepUCTUKa Knnumarta U reoIormyeckmx
npoueccoB. NosBneHNe 1N pacuBeT XapaKTepHbIX OpraHM3MoB. YT/eobpa3oBaHue:
ero ycrioBus 1 BANSHME Ha ra3oBblil cCOCTaB aTMOC(epb!.

MaccoBble BbIMMPaHUA — 3KONOMMYECKME KPU3UCbI NPOLLIOro. MpuynHbl 1
CNeACTBMSA MacCOBbIX BbIMMPaHWiA. COBPEMEHHbIA 3KOMOTMYECKUIA KPU3KUC, ero
ocobeHHocTW. MNpobriema coxpaHeHUs buopazHoobpasuns Ha 3emne.

CoBpeMeHHas cucTeMa OpraHM4yeckoro mupa. MpuHUMNbl Knaccuhmkaumm
OpraHn3moB. OCHOBHbIE CUCTEMATUYECKME rPynbl OpraHU3MOoB.

JemoHcTpanuu

MopTpeTbl: ®. Pean, J1. CnannaHuaHw, J1. MNMactep, N. . MeuHukos, A. U.
OnapuH, K. XongeiH, I'. Ménnep, C. Munnep, I'. KOpwn.

Tabnmubl 1 cxemMbl: «Cxema onbiTa ®. Pegu», «Cxema onbita J1. [Nactepa no
N3YYeHUI0 CaMO3apoXKaeHUA XU3HU», «Cxema onbita C. Munnepa, . FOpu»,
«OTanbl  HEOPraHW4Yeckom  3BOMOLUM»,  «[ €OXPOHOMOrMYECKas  LUKana»,
«HavanbHble 3Tanbl OpraHNMYeckor 3BoMHLNKN», «Cxema 006pa3oBaHUsi 3yKapuoT
NyTéM cumbuoreHesa», «CucTema >XMBOM npupodbl», «CTpoeHuWe BUpyca»,
«Apomopo3bl  pacTeHnn», «PUHMOPUTLI», «OAHOKNETOUYHbIE BOLOPOCUY,
«MHOrokneTouHble Bogopocn», «Mxu», «[1anopPoTHUKU», «[ 0/I0OCEMEHHbIE
pacTeHus», «OpraHbl LUBETKOBbIX PACTEHMI», «CXxema pa3BUTUS XXMBOTHOIO MMpa»,
«Apomopho3bl XMBOTHbIX», «lMpocTeiiwmne», «KnweyHoNonocTHbIe», «Mnockue
yepBu», «UneHUcToHorme», «PblObl», «3eMHOBOAHbIE», «[TpecMbIKatoLLMECH»,
«Tnupl», «MnekonuTatowme», «PasBnTrE XXMU3HW B apXencKoin ape», «PasButume
XXWU3HN B NPOTEPO30INCKOM 3pe», «Pa3BUTME >XU3HU B MNase030MCKON 3pe»,
«Pa3BuUTME XM3HMN B ME3030MCKOI ape», «Pa3BUTUE XMN3HWN B KallHO30MCKOW 3pe»,
«CoBpeMeHHast cMCTeMa OpraHM4YecKoro Mupa.



Ob6opyaoBsaHue: repbapun pPacTEHU Pa3IMYHBLIX OTAEN0B, KOJNEKUUN
HaCeKOMbIX, BIiaXKHble npenapartbl XXMBOTHbIX, PAKOBUHbLI MOJITFOCKOB, KOMIEKL MK
UTNIOKOXMX, CKENETbI MO3BOHOUHbIX XXMBOTHbIX, Yy4esia NTuL, 1 3Bepeit, KONeKLmm
OKaMeHeNoCTel, MOoMe3HbIX WCKOMaeMbIX, MY/SHXKM OpPraHNYecKMx OCTaTKOB
OpraH13Mos.

BupryaabHas sadoparopHast pabora «MogenvmpoBaHue onbiToB Munnepa—
HOpw Mo n3yyeHnto abMOreHHOro CMHTE3a OpraHNYeCcKNX CoeIMHEHNIA B NEPBUYHOM
aTmocepe».

JlaGopaTopHasi pa6ora «/I3yyeHrMe WM OMNMcaHME WCKOMAaeMbIX OCTATKOB
[PEBHMX OpraHn3MoB».

IlpakTHueckasi padora «VI3yyeHWe OCOOEHHOCTeM CTPOEHWUA pPacTeHWiA
pasHbIX OTAEN0B».,

IIpakTuueckas padora «/13yyeHne 0COBGEHHOCTEN CTPOEHNS MO3BOHOUHbIX
YXNBOTHbIX».

Tema 5. [IpoucxoxkaeHune 4eji0BeKa — AHTPOIOTeHe3

Pasgens! 1 3aga4v aHTponosiorun. MeTofbl aHTPONONOTUN.

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

CXO0ACTBO YenoBeka C XMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHNE Ye/I0BEKa.
CBuaeTensCcTBa  CXOACTBA  YefioBeKa  C )KMBOTHbIMW:  CPaBHUTE/IbHO-
MOP®0/IOrNYECKNe, amMBpPUONOrnyeckue, (h1310/10r0-6MOXNMIUYECKNE,
nosefeHYeckne. OTNNYMA YeNOBEKA OT XKMBOTHbIX. MPAMOXOXAEHWE U KOMIMEKC
CBAA3aHHbIX C HUM MpPWU3HaKOB. Pa3BuTME FOI0BHOrO MO3ra M BTOPON CUMHA/IbHOM
CUCTEMBI.

[BmxyLine cunbl (PakTopbl) aHTPOMOreHesa: 6UONOrMYecKmne, coumnasbHbIe.
CoOoTHOLIEHME BMOMTOMMYECKMX U CoLMabHbIX ()akTOPOB B aHTPOMOreHese.

OCHOBHble CTaAuM aHTpororeHesa. PaHHME 4esioBeKOOOpasHble 006e3bAHbI
(MPOKOHCY/IbI) M paHHUE MOHTMAbI — 00LMe NpefKy YeN0BEKOOOPa3HbIX 06e3bsiH U
nofen. ABCTpanonUTEKN — ABYHOrne npefiku niogei. YenoBek ymenbiid, nepsble
N3roTOBNEHUS OpyANiA Tpyda. YenoBek NpsaMoXoasLuii 1 NepBblid BbIXOA NtOAEN 3a
npegenst Adpuku. Yenosek reinaensoeprckmii — 06Wwmin NpeaoK HeaH4epTalbCKOro
YesioBeKa M YesioBeKa pasymMHOro. YenioBeK HeaHAepTabCKUA KakK BWUf NHOAEN
XOMI04HOr0 KAMMaTa. YenoBeK pasyMHbIi COBPEMEHHOrO TUMa, AEHUCOBCKWIA
4esIoBEK, OCBOEHWe KOHTUHEHTOB 3a npefenamu Adpukn. [ManeoreHeTnKa u
naneoreHoMuKa.

OBO/IIOLMA COBPEMEHHOIO 4YesioBeKa. ECTECTBEHHbI OTOOP B NOMynAumsax
yenoBeka. MyTauUMOHHBIN npouecc M nonMMopgnsmM. MonynsaunoHHbIE BOJIHBI,
Apend) reHoB, Murpaums U «3(eKT OCHoBaTeNs» B NOMY/NALUUAX COBPEMEHHOIO
yesioBeka.



Uenoseyeckne pacbl. [loHATME O pace. bosnbline pacbkl: eBporneoniHas
(eBpasuiickas),  aBCTpasio-HerpovaHas  (3KBaTtopuasibHasl),  MOHrO/IouAHas
(asnatcko-amepukaHckas). Bpema W MyTW paccefieHMs 4YenoBeka Mo MJaHeTe.
EQMHCTBO  4enoBeveckMx  pac. HayyHasd  HecoOCTOATE/IbHOCTb — pacu3Ma.
Mprcnocob/eHHOCTb  YenoBeka K pasHbIM  YCNOBMSAM  OKPY>XKaloLLen cpeabl.
BnvsHue reorpaguyeckoit cpeapl v gpeida reHoB Ha MOPQOIOTrM0 U PU3NONOT IO
YesioBekKa.

MexancumnanmHapHole  metodbl B (hm3mdeckoil  (6MONOrMYecKoi)
aHTpornosiorMn.  OBOJIOUMOHHAA  aHTpoMosiorMsg U Masle0aHTPOoNosIorus
yesioBeYeCKMX nonynauuii. bruocoumasbHble MCCnefoBaHMS NPUPOAbI YesioBeka.
VccnepnoBaHve KO3BOMOLMM BMO/IOTMYECKOT0 Y COLMAIbHOIO B YeslI0BeKeE.

JleMoHCTpanumn

MopTpeTbl: Y. AapsuH, J1. Jukn, A. A. PornHckuii, M. M. I'epacumos.

Tabnmupl 1 cxembl: «MeTofbl aHTPONOMOrMN», «I"0NOBHOW MO3I Ye/ioBeKa»,
«YenoBekoobpasHble 06e3bsHbI», «CKeneT YenoBeka W CKeneT LMMMIaH3e»,
«PYyANMEHTbI U aTaBU3MbI», «[1BUXKYLLME CU/bl aHTPONOreHe3a», «BOHOLNOHHOE
PEBO  4YenoBeKa», «ABCTPa/IONUTEK», «YenoBek  yMenblit»,  «Yenosek
MPAMOXOAALLMIA», «[JeHUCOBCKUIA YenoBek» «HeaHaepTanbLbl», «KpoMaHbOHLIbI»,
«[Npeakn yenoBeka», «3Tanbl 3BO/IHOLNN YenoBeKa», «Pacbl Ye/I0BEKa».

O6opyfoBaHMe: MyNsHXKM  OKaMeHeNocTed, MpeAMETOB  MaTepuaibHOM
KyNbTypbl MPeAKoB 4enoBeka, penpogykuun  (dortorpadpumn) KaptmH ¢
MUMONOrNYECKUMN 1 OUBNENCKMMUN  CHOXKETaMM  MPOUCXOXAEHNA Ye/0BEKa,
(hoTorpadmn Haxo[oK MCKOMaeMbIX OCTATKOB Ye/IOBEKA, CKENeT YesioBeKa, MOAE/b
yepera YesioBeka 1 Yepena LWMMMaH3e, MOZe/b KNCTU YeoBeKa U KUCTU LUMMIMaH3e,
MOAeNn Topca npesKoB YenoBeka.

JlaGopaTtopnass paGora «/3yyeHne O0COOGEHHOCTe CTPOEHUS CKeneTta
4e/0BeKa, CBA3AHHbIX C MPAMOXOXKAEHNEM>.

ITpakTHyeckasn padora «/13yyeHre 3KOMOrMYecKMX afanTalin YenoBeKa.

Tema 6. Jxkojgoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAI0PraHM3MEHHbIX CHCTEM C OKPY:Kalolleil cpenoi

3apoxaeHue v pa3sutre akonoruu B Tpygax A. N'yméonsara, K. @. Pynbe, H.
A. CeBepuoBa, 3. lekkenda, A. TeHcnn, B. H. CykauéBa. Pasfenbl n 3agayu
aKonorun. Ceasb 3KOIOMMM C APYTUMU HayKaMu.

MeToabl akonorun. onesble HabNOAEHUA. DKCMEPUMEHTbI B 3KOMOTUN:
NpupoaHble 1 nabopatopHble. MopenupoBaHve B 3KONOrmMn. MOHUTOPUHT
OKPY>KatoLLLEW Cpefbl: NOKa/bHbIN, PErMoHasibHbI 1 rNo6anbHbIN.

3HayeHVe  3KOMOTMYECKMX 3HaHWW 4N 4YenoBeKa.  IKOIOTMYeCKoe
MMUPOBO33pEHNE KaK OCHOBa CBSA3ell YesioBevecTBa C Mpupogon. dopmmpoBaHme
3KO/I0rMYECKOIN KyNbTYpbl Y 3KONOMMYECKO FPaMOTHOCTM Hace/leHNs.



JleMoHCTpanun

MopTtpeTbl: A. T'ymbonbaT, K. @. Pynbe, H. A. CeBepuoB, 3. ['ekkenb, A.
TeHcnn, B. H. Cykaués.

Tabnuupl 1 cxembl: «Pa3genbl akonornm», «Metogpl 3Koiormm», «Cxema
MOHUTOPUHIa OKPYXKatoLLEein cpefbl».

JlaGopaTopnass  padora «13yyeHne MeTOA0B 9K0/I0MMYeCcKunx
nccnefoBaHnn.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

SKoNornyeckre MakTopbl ¥ 3aKOHOMEPHOCTU KX AencTBudA. Knaccugunkaums
9KOJIOrMYECKMX (DaKTOpPOB: abnoTUYEeCKMe, BUOTHUYECKMe, aHTponoreHHble. ObLyme
3aKOHOMEPHOCTW [eNCTBUA 3KOMornyeckmx haktopos. lMpasuno muHumyma (K.
LLinpeHrenb, KO. JInbumx). TonepaHTHOCTb. IBPUOMOHTHLIE U CTEHOOWOHTHbIE
OpraHu3Mbil.

AbnoTtunyeckme Gaktopbl. CBET KakK 3KOMOrMYecKu aktop. [eicTeume
pasHbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHu3Mbl. DKOMOrMYecKme rpynnbl
pacTeHWd U >KMBOTHBLIX MO OTHOLWIEHMKO K cBeTy. CurHaibHas pofib CBeTa.
doTonepmoaunsm,

TemnepaTypa Kak 3KOMOrMyecknin aktop. [encTeve TemnepaTypbl Ha
OpraHu3mbl. OMNKUIOTEPMHbIE Y TOMONOTEPMHbIE OpPraHn3mbl. IBPUTEPMHbIE U
CTeHOTepMHbIe OpraH13Mbl.

BnaXHOCTb Kak 3KOonornveckmin akrop. pucrnocobneHns pacTeHnn K
NofAepkaHnio BogHoro GanaHca. Knaccugmkaums pacTeHUiA Mo OTHOLLUEHUIO K
BoZe. [MpncrnocobneHns XMBOTHbBIX K MU3MEHEHWNIO BOAHOTO pexuma.

Cpefbl 06WMTaHMA OpPraHM3MOB: BOJHas, Ha3eMHO-BO3AYLLHasA, MOYBEHHas,
rnyouHHas  MOAMOYBEHHAs,  BHYTpUOPraHu3MeHHasd.  PU3NKO-XMMMUYECKUue
0CO0BEHHOCTN cpef, 06UTaHMs OpraHn3mMoB. Iprcnoco6eHNs OpraHU3MOB K XKMU3HM
B pasHbIX cpejax.

Buonornyeckne putMbl. BHewHWe W BHYTPeHHUE PUTMbl. CyTOYHble W©
roAuyHble puUTMbI. prcnocobn1eHHOCTb OPraHN3MOB K CE30HHbIM M3MEHEHUAM
YCNOBUIA XXN3HW.

YXn3HeHHble opMbl OpraHmM3MoB. MOoHATHE 0 XXN3HEHHOW opme. XKN3HEHHbIE
(hopMbl pacTeHWid: [epeBbsi, KyCTapHWKMW, KyCTapHWYKW, MHOrOfIeTHWE Tpasbl,
OfHONeTHMe TpaBbl. XXN3HEHHbIe (DOPMbl XXMBOTHBIX: TMAPOONOHTLI, TE0OUOHTSI,
a3p06bMOoHTLI. OCOBEHHOCTN CTPOEHMA M 06pasa XKMU3HW.

BroTtnyeckme haktopbl. Buabl BUOTUYECKNX B3aUMOLENCTBUIA: KOHKYPEHLNS,
XULWHNYECTBO, CMMOMO3 1 ero (opmbl. lMapasvtusm, Koonepauus, MyTyanusw,
KOMMEHCaIN3M (KBapTMpPaHTCTBO, Hax/Ie6HNYeCTBO). HeTpoduueckune
B3aumogenctema  (Tonuueckue,  Qopuyeckne,  (abpuyeckue).  3HayeHume



OMOTUYECKNX B3aMMOLENCTBAM /1 CYLLECTBOBAHWA OpPraHM3MoOB B Cpefe
06uTaHuA. MPUHLMM KOHKYPEHTHOIO UCKHOYEHMS.

JleMoHCTpanun

Tabnuubl N CXeMbl: «3KoMormyeckne Maktopbl», «CBETOBON CMEKTP,
«OKONOMMYECKMe TPYMIbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «TensioKpoBHbIE
XXVBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «PU3MONOrNYeckne aganTaumm
XMBOTHbIX», «Cpefdbl 00WUTAHUS OpPraHnU3MoB», «BMOIOTUYECKME PUTMbI»,
«XKM3HEHHbIE (hOPMbI PaCTeHUI», «XKN3HEHHbIE (DOPMbI XXMBOTHbIX», «OKOCUCTEMA
LLIMPOKO/IMCTBEHHOrO fieca», «DKOCUCTEMA XBOMHOro necax», «Llenn nutaHus»,
«XULHNYECTBO», «[MapasnTnsm», «KOHKYpeHUns», «CnUmMo103»,
«KOMMeHCcann3m».

O6opyfoBaHMe: repbapun PacTEHUn U XMBOTHbLIX, MPUCMOCOOIEHHBIX K
BMIUAHUIO Pa3/INYHbIX 3KOMOMMYECKMX (paKTopoB, repbapun CBETONHOMBLIX,
TeHeNM0OMBLIX N TEHEBLIHOC/IMBLIX PaCTEHWI, CBETO/OOMBbIE, TEHEN6VBbIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUs, repbapun 1 KOMNeKUMU TENOMOOUBLIX,
3MMOCTOMKNX, MOPO30YCTOMUMBBLIX PacTEHWUA, Yy4dena NTUL, U 3Bepeit, repbapum
pacTeHuid, OTHOCALMXCA K rurpotmTam, Kcepogutam, mMe3ouTam, KOMHATHbIE
pacTeHus AaHHbIX TPy, KOMMeKUUN XXMBOTHBIX, 0OMTalOWMX B pas3HbIX cpeaax,
repbapyv M KOMNEKUMW pPacTEHUA M XKMBOTHbIX, 06/1afaloWKX YepTamu
MPUCMOCO6/IEHHOCTN K CE30HHLIM W3MEHEHMSIM YCMOBWIA XKM3HW, repbapumn u
KONMEKUMN PacTEHUIn N XKMBOTHbLIX Pa3/IMUHbLIX XU3HEHHbIX (HOPM, KONneKuun
YXMBOTHbIX, Y4aCTBYHOLLMX B Pa3IMYHbIX OUOTUYECKMX B3aMMOAENCTBUSAX.

JlaGopaTtopuass pabora «BbIfBNeHMe npuUCNoco6neHnii opraHM3MoB K
B/IUSHUIO CBETa».

JlaGopaTtopnass padora «BblfBNeHMe npucnocobneHnii opraHM3MoB K
B/IMSIHUIO TEMMEPATYpPbI».

JlaGopaTopuas pad6oTa «AHaTOMUYECKME OCOOEHHOCTN PAaCTEHUI U3 pasHbIX
MeCT 0BUTaHNA».

Tema 8. DKo10rus BUAOB U MOILYJISA UM

JKOMOrMYECKe  XapakTepuUCTUKM  nonyndumun.  Tlonynsums  Kak
6uonornyeckas cucrtema. Poib HeOAHOPOAHOCTM Ccpedbl, (hM3nYecKnX Gapbepos K
0C06eHHOCTEN 6roornyM BULOB B (hOPMMUPOBAHM MPOCTPAHCTBEHHON CTPYKTYpbI
nonynsaunii. OCHOBHble MoOKasaTen Nonynsuun: YUCNEHHOCTb, MIOTHOCTD,
BO3pacTHad W MofoBasi CTPYKTYpa, POXAAeMOCTb, MPUPOCT, TEMM PoCTa,
CMEPTHOCTb, MUrpauus.

Jkonornyeckas CTpyktypa nonynaumn. OueHKa YMCNEHHOCTU MOMynsauun.
OnHammka nonynaumm n eé perynaumsa. BUoTuyeckmin noTeHuman nonynsayuu.
MogenvposaHue AMHaMUKN nonynaumn. Kpyeble pocTa YACIEHHOCTU NONynALmn,
KpuBble BbDKMBaHWA. Perynaums 4ucieHHOCTM Monynauuii: posib  (DakTopos,



3aBUCALLMX U HE 3aBUCALLMX OT MIOTHOCTWU. DKOMOTMYeCKue cTpaTermm suaos (r- v
K-cTparerun).

[MoHATME 06 3KOMOrMyeckom Hue Buaa. MectoobutaHme. MHOromepHas
MOAENb 3KONMOrMYecko Huwm k.M. XaTumHCOHa. Pa3mepbl 3KOMOrMYecKoin
HULWW. ToTeHUMaIbHaa 1 peann3oBaHHasa HULLIN.

Bug kak cuctema nonynauuid. Apeanbl BUAOB. Buabl U UX XU3HEHHble
CTpaTerun. AKO0rMYecKmne 3KBUBAJIEHTI.

3aKOHOMEpPHOCTU MOBEAEHMS W MUrpauui >XXMBOTHbIX. Buonornyeckue
NHBAa3NN Yy>KepoaHbIX BUAOB.

JlemoHcTpanuu

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl ”  CXeMbl: «IKOJIOTUYECKME XapPaKTEPUCTUKM  NOMYNALMN»,
«[lpocTpaHCcTBEHHaA  CTPyKTypa  nonynauyum», «Bos3pacTHble  nupamunibl
nonynaumm», «CKOPOCTb  3aceNeHnsa  MOBEPXHOCTU  3eMAn  pPasIMYHbIMA
opraHusMammny», «Mogenib 3KON0rnyeckom HuWm K. . XatuynHcoHa».

O6opyfoBaHue: repbapun pacTeHNiA, KONNEKLMN XNBOTHBIX.

JlaGopaTopnas padora «[1pnrcnocobneHns ceMsaH pacTeHWUI K pacceleHNIo.

Tema 9. Ikos0rusi cooo0IECTB. IKOJOTHIECKHE CHCTEMBbI.

CoobulectBa opraHuM3moB. buoueHO3 ¥ ero CTpyktypa. CBsisn Mexay
opraHusaMamu B 61MOLEHO3E.

JKocuctema Kak OTKpbiTas cuctema (A. K. TeHcnn). DYHKUMOHASbHbIE
GM0OK/ OpraHM3MOB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefyLeHTbI.
Tpodgmyeckne ypoBHWU. Tpodmuyeckme uenu M cetn. ABMOTUYECKME OTOKK
aKocucTeM. [MouBbI U UNbl B 3KOcUCTEMaxX. KpyroBopoT BeLLECTB 1 NMOTOK 3Heprum
B 3KOCUCTEME.

OCHOBHbIe NoKa3aTte/iM 3KoCUCTeMbl. Briomacca 1 NpoAyKuunsa. SK0N0rn4eckmne
nvpaMupl Yncesn, 6omacchl U 3HEPTun.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HanpasneHHble 3aKOHOMEPHbIE CMEHbl COOOLLECTB — CyKLeccuun. epBuyHble w
BTOPUYHbIE CYKLECCMM W WX TMPUYUHbI. AHTPOMOreHHble BO3AENCTBMS Ha
cykKueccun. KnnmakcHoe coobLectso. bropasHoobpasne 1 NosHoTa KPyrosopoTa
BELLECTB — OCHOBA YCTOMNYMBOCTU COOOLLIECTB.

[pupoaHbIe 3KOCUCTEMbI. Jxocucmemuvl 03€p u pex. IKocucmemvl MOpel U
OKeaHo8. Dxocucmemol myHap, J1ecoe, cmened, nycmoslHb.

AHTPOMNOreHHbIe 3KOCUCTEMbI. ArpoakocucteMa. ArpoueHos. Pasnimuung
MeXy aHTPOMOoreHHbIMU 1 NPUPOAHLIMI 3KOCUCTEMAMMN.

Yp6oakocuctembl. OCHOBHblE KOMMOHEHTbI ypbo3kocucTeM. [opoackas
nopa n ayHa. CuHaHTponu3aumMa TOPOACKOM (hayHbl. Buonoruyeckoe wu
X03MCTBEHHOE 3HaYeHMe arpo3KoCUCTEM N YPOOIKOCUCTEM.



3aKOHOMEPHOCTY (POPMUPOBAHMSI OCHOBHbIX B3aMOAECTBUIA OPraHU3MOB B
aKocucteMax. Porb kackadnoeo 3ghghekma u 6U008-320upuramopos (Kiouesvix
61008) 8 pyHxkyuonuposanuu sxocucmem. [epeHOC IHEPTUUN U BELLECTB MeXAY
CMEXHbIMWN 3KOCUCTEMAMW. Y CTONYMBOCTb OpraHM3mos, I'IOI'IyJ'IFILI,l/IM N 3KOCUCTEM
B YCNOBUAX ECTECTBEHHbLIX N aHTPOMONeHHbIX BO3A€VICTBVII7I.

Mexanuzmwi 6030eticmaus 3a2psA3sHeHUll Pa3HbIX MUNO8 Ha CYOOP2aHU3MEeHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONo2eHHo2o 6o3deticmeusi. MeTofonoruna
MOHWUTOPUHIa eCTECTBEHHBLIX N aHTPOMOIreHHbIX 3KOCUCTEM.

JlemoHcTpanuu
MopTtpeT: A. K. TeHCnn.
Tabnmupl 1 cxembl:  «CTpykTypa  6MOLEHO3a»,  «JKOCUCTeMa

LLIMPOKO/INCTBEHHOrO fleca», «KOCUCTEMA XBOMHOro neca», «®yHKUMOHabHbIE
rpynnbl OpraHM3MOoB B 3KOCUCTEME», «KPYyroBOPOT BELLECTB B 3KOCUCTEMEY, «Llenu
NUTaHna (nacTouliHas, AeTPUTHas)», «IKOMOrMYecKas nupammaa UnUCen»,
«OKOoNornyeckass nupamuaa 6uomMacchl», «3KOMOrnyeckas nupammaa sHeprum»,
«ObpasoBaHmne 60n10Ta», «lepBMUUHasA CyKLeccus», «BoccTaHOBNEHME feca Mnocre
noXkapa», «3KocUCTeMa 03epa», «ArpoleHo3», «KpyroBopoT BeLLECTB M MOTOK
3HEPrum B arpoLieHo3e», «Mpumepbl ypO0O3IKOCUCTEMY.

O6opyoBaHue: repbapumn pacTeHWiA, KONNEKUMN HACEKOMbIX, Yydena NTuL, 1
3Bepeit, repbapun KynbTYPHbIX U AMKOPACTYLLMX pacTeHWI, akBapuyMm Kak MOAe/b
3KOCUCTEMBI.

IpakTuyeckas padora «/13yyeHne v onmcaHne ypo0o3aKoCUCTEMbI».

JlaGopaTopHass paGora «M/3yyeHne pa3HOOOpPa3ns MENKUX MOUYBEHHbIX
YNIEHUCTOHOMMX B Pa3HbIX IKOCUCTEMAX.

DKCKypeust «IKCKypCUs B TUMWUYHLIA 6uoreoueHos (B aybpasy, 6epesHsiK,
e/lbHUK, Ha CYX0/0/bHbIN NN MONMEHHbIV Nyr, 03epo, 60/10T0)».

DKCKypeusi «IKCKYPCUS B arposkocuctemy (Ha nose wuam B TenMyHoe
X0351MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

Buocepa — obuiennaHeTapHas 060/104ka 3eMnu, rae CyLWEecTBYeT Wu
CyLLleCTBOBasa XXU3Hb. Pa3BUTME NpeacTaB/ieHnin o Gruoctepe B Tpygax 3. 3tocca.
YueHue B. . BepHaackoro o 6uocepe. Obnactu brocdeps! 1 eé coctas. XKnBoe
BELLLeCTBO bmocgepb! 1 ero PyHKLUUN.

3aKOHOMEPHOCTW CyLLecTBOBaHNA Guocgepbl. OCO6eHHOCTM Buocthepbl Kak
rnobanbHOM akocucTeMbl. uHaMmMyeckoe paBHoBecue B buochepe. KpyrosopoTsbl
BELLLEeCTB 1 6roreoxmmmnyeckme UmKsbl (Yrnepoaa, azota). PUTMUUYHOCTb SBNIEHUIA B
Guochepe.



30HasIbHOCTL 6uocepsl. MoHATe 0 6rome. OCHOBHbIE GUOMbI CYLLX: TYHAPA,
XBOWHbIE Jieca, CMellaHHble W LUMPOKONUCTBEHHbIE fleca, CTEeMW, CaBaHHbI,
MYCTbIHW, TPONMUYECKME Nleca, BbICOKOropbs. Knmmar, pacTUTeNIbHbIA N XKUBOTHbIIA
MUP GUOMOB CyLLN.

CTpyKTypa 1 (OYHKLUMA XKNBbIX CUCTEM, OLiEHKA MX PECYPCHOr0 NoTeHLmana n
GrochepHbIX YHKLNNA.

JleMoHCTpanun

MopTpeTbl: B. . BepHaackuid, 3. 3tocc.

Tabnuubl 1 cxembl: «"eocgepbl 3emnun», «KpyrosopoT asoTa B Npupoaes,
«KpyroBopoT yrnepoja B npupoae», «KpyroBopoT KUCIopoAa B NPUPOAE»,
«KpyroBopoT Bofbl B npupoge», «OCHOBHble 6UOMbI CyLLIN», «Knnmatuyeckue
nosica 3eMnu», «TyHapa», «Tanra», «CMmeLllaHHbIn necy», «LLINpOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA NeC».

O6opyaoBaHue: repbapun pacTeHNA pasHbIX 6UOMOB, KONNIEKLUN XKXMUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

JKOMOrMYeCKe Kpu3Ucbl M UX MpUYMHbIL. Bo3geicTene denoBeka Ha
buochepy. 3arpssHeHne BO3ayLLUHON cpebl. OXpaHa Bo3ayxa. 3arpssHeHve BOAHON
cpeabl. OxpaHa BOAHbIX pecypcoB. PaspylleHue noysbl. OxpaHa MOYBEHHbIX
pecypcoB. /I3MeHeHne KimMmara.

AHTPOMNOreHHOe BO3AENCTBME HA PaCTUTENbHBIA N XXMBOTHbIA MUpP. OxpaHa
PacTUTENbHOIO W XXMBOTHOrO Mupa. OCHOBHble MPUHLMMbLI OXpaHbl MPUPOAbI.
KpacHble KHuUrn. Oco60 oxpaHsemble npupoaHble Tepputopun  (OOTMIT).
BoTaHn4yeckmne cagbl 1 300/10MMYECKME NMapKu.

OCHOBHble MPUHUMIMbI YCTOMYMBOrO pPasBUTUA YeslOBEYECTBA U NPUPOAbI.
PauvoHanbHOE  MpUPOAOMNoONb30BaHNME M COXpaHeHWe  BMONIOrM4Yeckoro
pasHoobpasms 3emnn. OO6LLUME 3aKOHOMEPHOCTU [/100a/bHbIX 3KOMOrMYECKMX
Kpn3ncoB. OCO6EHHOCTY COBPEMEHHOIO KpU3nca 1 ero BEPOSTHbIE MOC/EACTBUS.

Pa3BuTe METOAOB MOHWUTOPMHIa PasBUTUA  OMAaCHbIX TEXHOreHHbIX
npoueccoB. Cucmemuvie UCCIe008aHUsL nepexooa K pecypcocbepezaroujeil U
KOHKYPEeHmMOCnocobHol sHepeemuke. buonocuueckoe paznoobpasue u buopecypcoi.
HaquHaJZbele qu)OpMaLﬁ/IOHHble cucmemaul, 06ecnequ6ai0mue ()ocmyn K
umﬁopmauuu nO COCMOAHUIO OmMOEeNbHbIX 6u006 u skocucmem. OcHoBbl
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
PeKOHcmpym;uﬂ MOPCKUX U HA3EMHbIX IKOCUCmeM.

JdemoHcTpanuu

Tabnuupl 1 cxeMbl: «3arpsisHeHMe aTMocqepbl», «3arpsas3HeHmne rnapocgepb»,
«3arpsisHeHne NouBbI», «[MapHNKOBbLIV 3dhheKT», «Oc060 OXpaHseMble NMPUPOAHbIE
TeppuTopumn», «Mofenv yrnpasiseMoro Mupa.



O6opyaoBaHue: (oTtorpaun OxpaHAeMbIX pPacTeHUA M XUBOTHbIX KpacHoi
KHUrK Poccuniickon degepaunm, KpacHOM KHAMM permoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B CTpyKType NMYHOCTHLIX pe3ynbTaToB OCBOEHMSA NporpaMmMbl Mo 6monorum
BblAe/fleHbl CNefytoLme COCTaBNAoLME: 0CO3HAHNE 06YyYatoLLMMUNCA POCCUIACKON
rpaXX4aHCKON NAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOOMNPeAeNneHuto, wuanuuue momueayuu K  OOYYEHUIO  BMOMIOruK,
yerenanpasientoe paszeumue BHYTPEHHUX YOEXOEHWA NIMYHOCTM Ha OCHOBE
K/HOUYEBbIX LIEHHOCTEA M UCTOPUYECKUX TpaauuMin pa3BuTUS BMONOrMYECKOro
3HaHWA, 2comosHocmb u cnocobrocms 00Y4aOLLMXCA PYKOBOLCTBOBATLCA B CBOEM
[eATeNIbHOCTU  LIEHHOCTHO-CMbIC/IOBbIMW  YCTAHOBKaMu, MPUCYLLUMMKN  CUCTEME
6M0NI0rMYECKOro 06pa3oBaHNS, naruyue npasocosnarnus 3K0NOrMUYECKON KyNbTypbl,
cnocobrnocmu cmasums UENN U CTPOUTb XXMU3HEHHbBIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA MPOrpamMmmbl Mo 6UONOrMK AOCTUrAOTCA B
eJMHCTBE Y4eOHOM W BOCNWUTATENbHON [EeATENIbHOCTM B COOTBETCTBUM C
TPaANLNOHHBIMU POCCUACKAMUN COLMOKYNbTYPHBIMU, UCTOPUYECKMMMN U JyXOBHO-
HPaBCTBEHHbLIMM LEHHOCTSAMW, NMPUHATLIMKA B OO6LLECTBE MpaBuiaMu 1 HOpMamMm
MoBeAeHMs N CMOCOOCTBYIOT MpoLeccam CaMOMO3HaHWA, CaMOBOCMUTaHUS W
camopasBuUTKSA, PasBUTUA BHYTPEHHEW NO3NUMM  NIMYHOCTK, MaTpMoTU3Ma U
YBXKEHUS K 3aKOHY W MpaBonopsgKy, YenoBeky Tpyda U ctaplieMy MOKONeHWHo,
B3aMMHOI0 YBaXKEHWs, OEPeXXHOro OTHOLUEHWS K KY/IbTYPHOMY Hac/efuio U
TpagnumMsM MHOroHauMoHanbHOro Hapoga Poccuiickoin defepauunn, npupoge u
OKpY>XatoLLeli cpee.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUA Yy4yebHOro npeameTa «buonorns»
[O/MKHbI OTPaXXaTb FOTOBHOCTb M CMOCOBHOCTL 00YYarOLLMXCA PYKOBOACTBOBATLCA
CPOPMMPOBAHHOM BHYTPEHHEN MNO3MLUMENR JIMYHOCTM, CUCTEMOM LEHHOCTHbIX
OpUeHTauuin,  NO3UTUBHbLIX  BHYTPEHHMX  YOEXOEHWn,  COOTBETCTBYHLLMNX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOro O6LLECTBA, PaCLUMPEHUE YKM3HEHHOIO
OnbITa W OMbITa AeATe/IbHOCTM B NPOLIECCE peasin3alm OCHOBHbIX HamnpaB/ieHWI
BOCNUTATENIbHON AeATeNIbHOCTI, B TOM YIC/E B YaCTW:

1) I'PaKIaHCKOr0 BOCIUTAHUSA:

CPOPMMPOBAHHOCTb MPaXKAAHCKOM NO3MLMM 00YyHatoLLEroca Kak akTMBHOIO U
OTBETCTBEHHOIO Y/IeHa POCCMIACKOr0 06LLEeCTBa;

0CO3HaHWe CBOMX KOHCTUTYLMOHHBIX NPas 1 06513aHHOCTEN, YBaXKEHME 3aKOHa
1 NPaBoONoOpPAAKa;



rOTOBHOCTb K COBMECTHOM TBOPYECKOI AeATENbHOCTU NPKU CO34aHMMN YHeOHbIX
MPOEKTOB, peLleHMn Y4yebHbIX W MO3HaBaTe/lbHbIX  3af4ad, BbIMO/HEHUN
OMO/TIOTNYECKMX IKCMEPUMEHTOB;

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

YMEHWE YUYNTbiBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMOZENCTBUA NTHOAEN C pasHbIMU YOeXKAEHNAMU, KYNbTYPHbIMW LEHHOCTAMU U
COLMaNbHBIM NOMOXEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B MpPOLECCE COBMECTHOMO BbIMOJIHEHUS
yyebHbIX, MNO3HaBaTeNbHbIX W  WCCMEA0BATENbCKAX 3afa4y, YBaXKUTE/IbHOI0
OTHOLUEHNA K MHEHWIO OMMOHEHTOB MpPW O0OCY)XXAEHMN CMOPHbLIX BOMPOCOB
GM0/I0OrMYECKOro COlePXKaHUs;

FOTOBHOCTb K N'YMaHWUTapHOW W BOMIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

ChOpMMPOBAHHOCTb POCCUICKON IPaXAaHCKOW MAEHTUYHOCTI, NaTPUOTU3MA,
YBa)KEHUS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTU nepes PoguHOI, ropaocTu
3a CBOM Kpail, cBOWO PofMHYy, CBON fA3blK W KyNMbTypy, MPOLUIOE W HacTosLlee
MHOrOHaLMOHaNbHOro Hapoga Poccuu;

LIEHHOCTHOE OTHOLLEHME K NPUPOLHOMY Hac/neAuto 1 NaMsaTHUKaM Npupogbl,
AOCTUXKEHUAIM POCCUM B HayKe, UCKYCCTBE, CMOPTe, TEXHONOTUAX, TPYAE;

CMOCOBGHOCTb OLEHMBATb BK/af POCCUMIACKMX YYEHLIX B CTAHOB/IEHME W
pasBuTe OMONOrMM, MOHUMaHWUSA 3HayveHUs OMONOrMM B MO3HAHUM 3aKOHOB
MPUPOALI, B XXM3HM Ye/ioBeKa U COBPEMEHHOMO 06LLECTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

0CO3HaHMe AYyXOBHbIX LIEHHOCTEN POCCUINCKOro Haposa;

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOrO MOBEAEHWS;

CMOCOBGHOCTL OLEHMBATb CUTYauMl0 M NPUHMMATb OCO3HaHHbIE pPeLLeHNs,
OPUEHTMPYACb HA MOPa/IbHO-HPaBCTBEHHbIE HOPMbI U LLlEHHOCTY;

0CO3HaHe NIMYHOr0 BKMNaga B MOCTPOEHME YCTONUMBOro ByayLLero;

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

3CTETUYECKOEe OTHOLLEHME K MUPY, BK/IOYaA 3CTETUKY ObiTa, HAY4YHOro U
TEXHWUYECKOro TBOPYECTBa, CNopTa, TPyAa, 00LLECTBEHHbIX OTHOLLIEHWIA;

MOHMMaHMe 3MOLMOHa/IbHOIO BO3AENCTBUSA YXXMBOW NPUPOALI U €& LEeHHOCTU;



FOTOBHOCTb K CaMOBbLIP@KEHUIO B PasHbIX BWMAAX WCKYCCTBa, CTPemsieHue
MPOSBNATL Ka4yecTBa TBOPYECKOMN IMUHOCTU;

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

MOHUMaHWe 1 peann3aLms 340pPOBOro 1 6e30nacHOro obpasa Xm3Hu (340poBoe
NUTaHune, CO6NI0AEHNE TMTUEHNYECKNX MPaBU/ U HOPM, COaNaHCMPOBaHHbIV PEXUM
3aHATUIA W OTAbIXa, pPerynapHas Qusnyeckasd akTUBHOCTb), OGepeXxxHoro,
OTBETCTBEHHOIO M KOMMETEHTHOrO OTHOLUEHMSI K COOCTBEHHOMY (DM3NYECKOMY Y
MCUXNYECKOMY 3[J0POBbIO;

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

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

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCT MacTepcTBa, TPYLON00VE;

FOTOBHOCTb K aKTWMBHOW AeATeNbHOCTU TEXHO/IOTMYECKOn M COoumasibHOM
Hanpae/IEHHOCTW, CMOCOBHOCTb MHULMMPOBATL, MIaHUPOBaTb M CaMOCTOATE/IbHO
BbINO/HATL TaKyt0 AeATeIbHOCTb;

WHTEPEC K pas/IMyHbIM cepam NpodeccuoHanbHON AedaTeNIbHOCTH, YMeHue
COBepLlUaTb OCO3HaHHbIA BbI6Op Oyaylle npoeccun U peasn3oBbIBaTb
COOCTBEHHbIE XXN3HEHHbIE NJaHbl;

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

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

3KOJTIOTMYECKM LieNecoobpasHoe OTHOLLEHME K MPUPOAE KaK MCTOUHUKY XKU3HU
Ha 3emJsie, OCHOBe €& CyLLieCTBOBaHMS;

MOBbILLIEHNE YPOBHSA 3KOMOMMYECKOM Ky/bTypbl: NPUOGpPeTeHMe onbiTa
MNaHMPOBaHWS MOCTYNKOB W OLEHKM WX BO3MOXHbIX MOCNEACTBUAN A1
OKpY)KatoLLLen cpeapl;

0CO3HaHWe rnobanbHOro Xapakrepa 3KOMOTMYecKUX MpobniemM u nyTen ux
peLleHmns;

CMOCOBHOCTL MCMO/b30BaTh NMPUOGPETaeMble MPU U3YyYEHUN G100 3HAHUSA
MW YMEHMS MNpPU  PeleHun npobsiem, CBA3AHHbIX C  pauMOHaIbHbIM
NMPUPOAONO/bL30BaHNEM  (COGMOAeHMe  NpaBu/  MOBEAeHWA B MPUPOAE,
HanpaB/ieHHbIX Ha COXPaHeHWe paBHOBECUS B 3KOCWUCTEMaX, OXpaHy BW/OB,
aKocucTeM, brocgepsl);

aKTMBHOE HENPUATKE AEeNCTBUIA, MPUHOCALMNX BPe OKPY>KatoLLeid MPUPOAHOM
cpefe, YMeHMe NporHo3nposaTb HebNaronpuATHbIE 3KOIOMMYECKME MOC/IeACTBUSA
NpeanpUHYMaeMbIX AeNCTBUIA 1 NpeaoTBpaLaTh uX;



Ha/M4me pa3BMTOro 3KOMIOMMYECKOro MbILLIEHNS, 3KOMOMMYECKON Ky/bTypbl,
onbITa [eAaTeNbHOCTH 9KOJIOTMYECKOW HanpaB/eHHOCTH, YMeHNS
PYKOBO/CTBOBATbCSA VMW B MO3HABaTE/IbHOM, KOMMYHUKATUBHOW U COLMa/IbHOW
MpaKTUKe, rOTOBHOCTM K YHYacTUIO B NPaKTUYECKOW [AesiTe/IbHOCTU 3KO/IOMMYECKOMN
HanpaB/IeHHOCTU;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

ChOpMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO Pa3BMTUA HayKM U OOLLECTBEHHOW MPaKTMKW, OCHOBAHHOIO Ha Auanore
KyNbTyp, CNOCOBGCTBYHOLLEr0 OCO3HAHMIO CBOEr0 MecTa B NOMNKY/IbTYPHOM MUPE;

COBEPLLEHCTBOBAHNE $SI3bIKOBOM W UMTATE/IbCKOM KyNMbTypbl KaK CpeacTsa
B3aVMMOZENCTBUA MEXAY MOAbMU MU NO3HAHUA MUPa;

MOHWMaHMe cneunpukn BUONOrMM Kak Hayku, OCO3HaHUS e€é poin B
(hopMMPOBaHUM PaLMOHA/IbHOIO HAY4YHOr0 MbILLU/IEHUS,, CO3AaHUW LIENOCTHOrO
npefcTaBneHnsi 06 OKpPYXKatolemM MUPE Kak O eAUHCTBE MPUPOfbl, YenoBeka U
06LLecTBa, B MO3HaHWM NPUPOAHBLIX 3aKOHOMEPHOCTEN W peLlleHnn npobem
COXpaHeHus NPUPOAHOro paBHOBECHUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrNWU AN COBPEMEHHON LMBUU3ALMN:
obecrneyeHNss HOBOIO YPOBHS Pa3BUTUA MeAMUMHBI, CO3[aHMe MepPCrneKTUBHbIX
OMOTEXHOMOrMIA,  CMOCOGHbLIX  pelaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUA
4e/10BEYECTBa, MOMCKA NyTei BbIXoAa M3 rnobasibHbIX 3KOM0rMyYecKnx npobnem u
obecrneyeHMs  nepexoga K  YCTOMYMBOMY  pasBUTUIO,  palvOHasIbHOMY
NCMOMb30BaHNIO MPUPOAHbLIX PECYPCOB M (POPMMPOBAHMIO HOBbLIX CTaHAapTOB
XU3HNY;

3aMHTEPECOBAHHOCTb B  MOMYYEHUM OMONOTMYECKUX 3HAHWUA B LENsX
MOBbILLIEHNS 00OWEN KyNbTypbl, E€CTECTBEHHO-HAYYHOW [PaMOTHOCTM, Kak
COCTaBHOM 4acTu (PYHKLUMOHa/IbHOM rpaMOTHOCTM 00y4arowmnxcs, HopMmpyemon
MpY N3y4yeHnn Gr1onoruu;

MOHUMaHWe CYLHOCTWM MeTOAOB MO3HaHWA, UCMO/b3YEMbIX B €CTECTBEHHbIX
HayKaX, CMoCOGHOCTM WCMOMb30BaTb MOMyYaeMble 3HaHWA [N aHam3a U
0OBACHEHUS ABNEHUI OKPYXKatoLLEero Mmpa v NpPouCXoAaLmnX B HEM NU3MEHEHUMN,
yMeHue faenaTb OOOCHOBaHHbIE 3aK/NHOYEHMSI HA OCHOBE HayuyHbIX (aKTOB U
NMEOLLIMXCS AaHHbIX C Lie/Ibo MoyYeHns 4OCTOBEPHbIX BbIBO/OB;

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

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

FrOTOBHOCTb M CMOCOOHOCTb K HEMpepbiBHOMY  00pa3oBaHUIO U
camoo0pa3oBaHNIO, K aKTMBHOMY MO/YYEHUO HOBbIX 3HaHWA MO 6uonorum B
COOTBETCTBUU C XKM3HEHHbLIMU NOTPEBHOCTAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS Y4ebHOro npeameta «buonorns»
BK/IOYAOT:  3HauMMble 415  (POPMMPOBaHMUSA MWUPOBO33PEHMS  0By4atoLLMXCA
MeXAMCUMNIMHapHble (MeXNpeaMeTHbIe) 06LeHayYHble MOHATUA, OTpaXKatoLyue
LLeNOCTHOCTb HAy4YHOW KapTWHbI Mupa W Cheuudurky MEeTOAOB MNO3HaHUS,
NCNONb3YEMbIX B €CTECTBEHHbIX HayKax (BELLEeCTBO, 3Heprusi, ABfeHune, npoLecc,
CUCTEMA, Hay4HbI (DaKT, MPUHLMM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnegoBaHve, HabnaeHe, 3MepeHre, 3KCMEPUMEHT U LpYyTrue); YHUBepCa/lbHble
yyebHble [eicTBMsA (MO3HaBaTeNlbHblE, KOMMYHUKATUBHbIE, PErynsTUBHbIE),
obecrieymBatroLLme hopMmpoBaHue hyHKLMOHAIbHOW rPaMOTHOCTU U COLMabHOW
KOMMETEHUMM  06y4aroLMXCs;  CMOCOOHOCTb  06Y4aroLMXCA  UCMO0/b30BaThb
OCBOEHHbIE MEXANCUUMMHAPHbIE, MAPOBO33PEHYECKME 3HAHMS U YHUBEPCA/IbHbIE
yuyebOHble AeNCTBUSA B NO3HaBATE/IbHON U COLMAbHON MPaKTUKe.

B pe3synbTaTe U3yyeHns GMOMOrMM Ha YPOBHE CPeaHero o6LLero 06pasoBaHus
y obyuvatouleroca 6yayT chopMUpoBaHbl MO3HaBaTe/bHbIE YHMBEPCASIbHbIE
yyebHble [AeNCTBUSA, KOMMYHUKaTUBHbIE YHUBepCa/lbHble Y4ebHble [AeNCTBUS,
PEerynsTvBHbIE YHUBEPCA/IbHbIE YYebHble AeACTBUSA, COBMECTHAA 4eATeIbHOCTb.

MeTanpeameTHble pe3y/bTaTbl OCBOEHWSI MpOrpamMmMbl CpefHero 06LLero
06pa3oBaHmMs JO/MKHbI OTPaXKaTb:

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHA y‘lCﬁHLlMI/I IMO3HABATCJIBbHbBIMU
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

caMocToATeNIbHO  (hOpMy/NMpoBaTb UM aKTyaiM3upoBaTb  MPo6nemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUW 3HAHWI MPUEMbI IOTUYECKOTO MbILLIEHNS
(aHanu3a, cMHTe3a, CpaBHEHWA, KnaccumKkaumm, 0606LLEHNS), paCKpbiBaTb CMbIC/
OMONOrNYECKMUX NOHATUI (BbIAENSATb UX XapaKTepHble MPU3HaKW, ycTaHaB/IMBaTb
CBAI3U C APYTVMIMUN MOHATUAMN);

onpeaensaTb LUENW [AeATeNbHOCTW, 3adaBas nNapameTpbl U KpUTEpUM KX
AOCTVKEHWS, COOTHOCUTL pe3y/bTaTbl AeATe/IbHOCTM C MOCTaBNEHHbIMU LENSIMU;

MCNoNb30BaTh BUOMNOrMYECKME MOHATUA A1 0OBACHEHMS (PAKTOB W ABMEHNIA
YX1BOW Npupoabl;

CTPOMTb NOrMYECKMEe paccyXaeHns (MHAYKTUBHbIE, AEAYKTMBHbIE, MO
aHanorum), BbIsSIBNATb 3aKOHOMEPHOCTM W MPOTUBOPEUMS B pacCMaTpUBaeMblX
ABNEHMSX, POPMYNNPOBaTL BbIBOAL! 1 3aK/HOYEHNS;

MPYMEHATb CXEMHO-MOAE/bHbIE CPpeACcTBa AN NPeACTaB/eHNS CYLLECTBEHHbIX
CBA3EA W OTHOLWEHWA B W3y4yaemblX OMOMOrMYeCKMX O0OBbEKTaX, a Takxke
MPOTUBOPEUNIA Pa3HOr0 pPOfAa, BbISIBMIEHHLIX B Pa3/IMUHbIX WMHPOPMALMOHHBIX
NCTOYHMKAX;



paspabaTbiBaTh NiaH pelleHns npobnembl C YY4ETOM aHa/mM3a VMMEHLLMXCA
maTepuabHbIX N HeMaTepuasibHbIX PeCYPCOB;

BHOCUTb KOPPEKTUBbI B EATENbHOCTb, OLIEHMBATL COOTBETCTBUNE Pe3y/bTaToB
LleNsM, OLeHMBaTb PUCKM NOCNEACTBUI JeATeNIbHOCTH;

KOOPAMHNPOBATL U BbINOMHATL paboTy B YCI0BUAX peasibHOro, BUPTYasIbHOro
N KOMOMHMPOBAHHOI O B3aMMOENCTBUS;

pasBuBaTb KPeaTMBHOE MbILL/IEHWNE MPY PELLEHNN XXU3HEHHbIX NPO6IeM.

2) 6a3oBbI€ HCCJIEI0BATEIbLCKHE eHCTBHS:

B/1afleTb HaBblKamMy y4ebHO-MCCNe0BaTe/IbCKOM M NMPOEKTHOW AeATeIbHOCTH,
HaBblKaMW  paspelleHust npo6sieM,  CrMOCOOHOCTHIO M TOTOBHOCTbHO K
CaMOCTOATE/IbHOMY MOUCKY METOA0B PeLLeHNs NPaKTUYeCKNX 3adad, NPUMeEHEHNIO
pa3INYHbIX METOL0B MO3HAHUS;

MCNONb30BaTb pas/iNyHble BUAbl AEATENIbHOCTW MO MOSyYEHUIO HOBOIO
3HaHWA, ero WHTepnpeTauuu, nNpPeobpas3oBaHNIO U MPUMEHEHUIO B Y4eOHbIX
CUTYyauusx, B TOM YnC/e Npu Co3faHMmn y4ebHbIX U CoLMabHbIX MPOEKTOB;

(hopMMpOBaTb Hay4HbI TUM MbIW/IEHWNS, BNafeTb HAY4YHOW TEPMUHOMOTMEN,
K/IIOUYEBbIMM NOHATUAMW U METOAAMM;

CTaBUTb M (HOPMYNMPOBaTb COOCTBEHHbIE 3afayvM B 006pa3oBaTe/lbHOM
[EATENIbHOCTU U XKMU3HEHHbIX CUTYaUusX;

BbISABNISATb  MPUYNHHO-C/IEACTBEHHbIE CBA3WM W aKTyaln3uposaTb 3ajaqy,
BblABUraTh rMnoTesy eé peLleHns, HaXoAUTb apryMeHTbI AN A0Ka3aTe/IbCTBa CBOUX
YTBEPXXAEHWNIA, 33laBaTb NapameTpbl Y KPUTEPUU PeLLEeHNS;

aHaM3MpoBaTb MOMYYEHHble B XOAe pPeleHns 3afayn  pesynbTathl,
KPUTUYECKN OLeHMBaTb MX [AOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

OCYLLECTBNATbL Lie/leHanpaB/ieHHbIN MOWCK MepeHoca CPefcTB U CnocoboB
AencTBUSA B NPOdecCMoHanbHYH cpeay;

YMeTb MEPeHOCUTb 3HaHWA B MO3HaBaTe/IbHY U NPaKTUYecKyto 06nactu
XKN3HedeATeIbHOCTH;

YMEeTb UHTErPMPOBaTh 3HaHNA M3 pasHbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBblE UAeW, NpegnaraTb OpUrMHa/IbHble MOAXOAbI N PeLLeHus,
CTaBUTb NPO6EeMbI U 3a4a4K, LOMYCKaKOLLMeE a/ibTePHATUBHBIE PeLLeHNs.

3) pabora ¢ unpopmaumei:

OPUEHTMPOBATLCA B Pa3/IMUHBIX UCTOYHMKAX MHOpMaLUn (TEKCTe y4eBHOro
nocobus, Hay4yHO-MOMyNsSpPHON NMTepaType, OWMOMOrMYECKUX CNoBapsax MU
CMpaBOYHNKAX, KOMMbIOTEPHbIX 6a3zax [aHHbIX, B VIHTepHeTe), aHa/M3MpoBaThb
NH(OPMALMIO Pa3/INyHbIX BULOB M (POPM MpeAcTaBieHns, KPUTUYECKU OLLEHMBATD
eé J0CTOBEPHOCTb M HEMPOTUBOPEUMBOCTD;



(hopMynMpoBaTb 3anpocbl 1 NMPUMEHATL Pas/iMyHble METOAbLI MPU MOUCKe U
0T6ope 6M0Nornyeckon MHopmMaLmm, He0OXo0AMMON ANA BbIMNOMHEHNA YYEOHbIX
3a4au;

nprobpetaTb OMbIT WCMNOMb30BaHNUA WMHOPMaLMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOM WA, COBEPLLEHCTBOBATb KY/bTYpPY aKTUBHOMO MCMO/b30BaHUSA Pa3/IYHbIX
MONCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMPATL  ONTUMa/IbHYHO  (DOPMY  MpefcTaB/ieHUns
6M0/I0rMYECKON MHGOPMaLMK (CXEMbI, FPAUKN, Anarpammbl, TabAnLbl, PUCYHKN 1
fpyroe);

MCNONb30BaTb HaAyYHbIA S3bIK B KayeCcTBe CpeacTtea npu pabote ¢
OMONIOTUYECKON  MHOPMaLME:  MPUMEHATb  XUMWUYECKUe, (PU3NYecKne W
mMaTeMaTU4yeckme 3Hakm M CUMBOSbI, (hopMynbl, abbpeBnaTypy, HOMEHKIATypy,
Mcnonb3oBaTtb M Npeobpas3oBbiBaTb  3HAKOBO-CMMBO/IMYECKME — CpefcTBa
HarnsagHoCTY;

BfafeTb  HaBblkaMuM  pacno3HaBaHMs W 3aWuUTbl  MHOpMaLuN,
NH(OPMaLIMOHHOK 6€30MacHOCTU IMYHOCTH.

OBJIaIleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMH:

1) o6menmne:

OCYLLLECTBNATb KOMMYHUKALMM BO BCEX Cpepax KU3HW, akTUBHO y4acTBOBaTb
B Anasiore WM AMCKYCCUM MO CYLLECTBY 06CYXXaemoin TeMbl (YMeHMe 3a/aBaThb
BOMPOCbI, BbICKA3bIBaTb CYXXAEHWSA OTHOCUTENbHO BbIMOSIHEHUA MpefnaraemMoin
3aja4un, yunTbIBaTb UHTEPECHI U COrIaCOBAHHOCTb MO3ULUMIA APYrMX Y4aCTHUKOB
Ananora unmn GUCKyccum);

pacrnosHaBaTb HeBepbasibHble CpefcTBa OOLLUEHUS, MNOHUMaTb 3HayeHue
CoLMasibHbIX 3HAKOB, MNPEAMNOCbIIOK BO3HWKHOBEHWUS KOH(IMKTHBLIX CUTYaUWn,
YMeTb CMAryaTb KOH(/IMKTbI 1 BECTU MEPEroBopbI;

BafleTb pasiMyHbIMK cnocobamy OO6LLEHNA M B3aMMOAENCTBUSA, MOHMMATb
HaMepeHus ApYrux MoAen, NPosBsTb YBAXKMUTE/IbHOE OTHOLLEHME K COBeceHNKY
N B KOPPEKTHOI hopme hopMyIMpoBaTb CBON BO3PaXKEHUS;

PasBEPHYTO W NOrMYHO M3naraTb CBOK TOYKY 3PEHUS C WCMOSIb30BaHNEM
13bIKOBbIX CPEACTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHMMaTb W MCMO/Mb30BaTb MPeNMyLLEeCTBa KOMaHAHON WU MHAWMBMAYaSTbHOM
paboTbl NPV peLLeHn 6UoNOrnMYeckor NpPo6semMbl, 060CHOBbLIBATL HEOOXOAUMOCTb
MPUMEHEHUS TPYNMOBbIX (JOPM B3aUMOAENCTBMS NPU PELLEHMN Y4ebHOM 3adaun;

BblGUpaTb TEMATUKY M METOAbl COBMECTHbIX [AENCTBUA C YYETOM OOLLMX
WNHTEPECOB 1 BO3MOXXHOCTEN KaXKAO0ro YieHa KOINeKTUBa;

MPUHMMATL  UEen  COBMECTHOW  [eATeNlbHOCTW, OpraHv3oBbiBaTb U
KOOpAUHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MMaH AelCTBUiA,



pacnpegensite ponv C YYETOM MHEHUIA Y4YaCTHWMKOB, 00CYX[aTb pe3y/bTaTbl
COBMECTHOI paboThl;

OLleHMBaTb Ka4eCTBO CBOEro BK/IaAa N KaXKA0ro y4aCTHMKA KOMaH/bl B 06LLMIA
pe3ynbTar Mno pa3paboTaHHbIM KPUTEPUAM;

npegiaratb HOBble MPOEKTbl, OLEHMBAaTb WAEM C MO3ULUM  HOBM3HBI,
OPUTMHASILHOCTK, MPaKTUYECKOW 3HAYNMOCTU;

OCYLLECTB/IATL MO3UTMBHOE CTpaTernyeckoe nMOBeAEHNEe B  Pa3/INYHbIX
CUTYyaLmaX, NPOSBIATL TBOPHYECTBO U BOOOPaXKeHUe, ObITb MHALMATUBHbLIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

MCMoNb30BaTb OMOMOTMYECKME 3HAHUA NS BbIABEHUA NpobneM U nX
PELLEHNS B XXU3HEHHDBIX 1 YYEBOHbIX CUTYaUMSIX;

BblOMpaTb Ha OCHOBe OMOMOrMYECKMX 3HAHWA LefeBble U CMbIC/IOBbIE
YCTaHOBKM B CBOWMX AEWCTBUAX W MOCTYMNKax MO OTHOLUEHMIO K XXMBOW MpPUPO/E,
CBOEMY 3[10POBbIO 1 3[0POBbLI0 OKPYXKaOLLMX;

CaMOCTOATE/IbHO OCYLUECTB/IATL MO3HaBaTe/IbHYt0 AeATeNlbHOCTb, BbISBASATH
Npo6/eMbl, CTaBUTb U (POPMY/IMPOBATL COOCTBEHHbIE 3afa4yn B 06pa3oBaTe/lbHOM
[EATENIbHOCTU U XKMU3HEHHbIX CUTYaUusX;

CaMOCTOSATE/IbHO COCTaBNATL N/aH peLleHns NPo6sieMbl C YHETOM UMEIOLLIUXCA
PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEN 1 MPeArnoYTEHWA;

[aBaTb OLLEHKY HOBbIM CUTyaLusM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPeLNOYTEHNIA;

[ienaTb 0CO3HaHHbIV BbIOOP, aprymMeHTMpOoBaTh ero, 6patb 0TBETCTBEHHOCTb 3a
peLLeHve;

OLeHMBaTb NPUOOPETEHHDIN OMbIT;

cnoco6cTBoBaTb (HOPMMPOBAHUIO W MPOSIBNEHWIO LUMPOKOW 3pyauumMm B
pasHbIX 06/1aCTAX 3HaHWI, MOCTOSHHO MOBbIWATL CBOW 06pa3oBaTe/IbHbIA U
KYy/NbTYPHbI YPOBEHD.

2) CAaMOKOHTPOJIb:

AaBaTb OLEHKY HOBbIM CUTYyaUWsM, BHOCUTb KOPPEKTMBbI B AEATENIbHOCTD,
OLleHMBaTb COOTBETCTBME PE3Y/bTaTOB LIENAM;

BMafleTb  HaBblkaMW  MO3HaBaTe/lbHOM  peieKcUM  KaK  OCO3HaHWA
COBepLUaeMbIX [AENCTBUA W  MbIC/IUTENbHbLIX MPOLECCOB, WX pPe3y/nbTaToB U
OCHOBaHWI, UCMOMb30BaTb NPUEMbI pediieKcun ANs OLEHKU CUTyauuu, Bblbopa
BEPHOI0 peLLeHns;

YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATbL PeLUeHUs Mo WX
CHVDKEHWIO;

NPpUHMMaTb MOTMBbLI W aprymeHTbl ApYrux Mpu aHaiu3e pesynbTaToB
[eATeIbHOCTY;



3) npuHsTHE ceOs ¥ APYTUX:
NPUHUMAaTb Ce6s, MOHNMas CBOM HeAOCTATKN U AOCTONHCTBA;
NPUHUMAaTb MOTMBbI M apryMeHTbl [PYrux Mpy aHain3e pesynbTaToB
AEeATENbHOCTH;
NpW3HaBaTb CBOE MPaBO M NPaBO APYrMX Ha OLLUNOKU;
pa3BMBaTb CMOCOBHOCTb MOHMMATL MUP C MO3MLIMK APYrOro YenoBeKa.
NPEJIMETHBIE PE3YJIbTATBI

MpeaMeTHble pe3ynbTaTbl OCBOEHUS COLEepXXaHWs Y4yebHOro npegmeTta
«bvonorus» Ha YrnyonéHHOM YPOBHE OPUEHTMPOBaHbl Ha 0becreyeHne
NpouIbHOroO  06yyeHus  obyvarowmxca  6uonormn. OHW  BK/OYAKOT:
crneymgmyeckme ang 61Monornm HayyHble 3HaHMUsA, YMEHUS 1 COCOObLI AEACTBUIA MO
OCBOEHWIO, UHTeprpeTaumMm 1 npeobpasoBaHUO 3HaHWI, BUAbI AeSATeNbHOCTM MO
MO/TY4EHUIO HOBbIX 3HaHWUI U UX NPUMEHEHUIO B Pa3/INUHbIX YYeOHbIX, a TaKKe B
peasibHbIX YXU3HEeHHbIX cuTyauusx. MpeameTHble pesynbTaTbl NpPeAcTaBfeHbl Mo
rogam msy4deHus.

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

COPMMPOBAHHOCTb 3HAHWA O MecTe W ponn OGUONOrMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMMPOBAHUWN eCTECTBEHHO-Hay4YHOW KapTWHbI MUpa, B
MO3HaHMM  3aKOHOB  MPMPOAbl M peweHun  npobnem  paynoHanbHOro
MPYPOAOMNO/L30BaHNSA, O BKNafe POCCUNCKUX U 3apyOeXHbIX YUEHBIX B pa3BUTHE
éronoruu;

BNageHne CUCTEMON  OMONOrMYECKUX  3HAHWIA, KOTOpas  BKJ/IKOYaeT:
OCHoBOMonararowpe 6OUMONorMyeckne TePMUHbI U MOHATUA (KMU3Hb, KNeTKa,
opraHusm, meTabosvM3Mm, romMeocTas, CaMoperynsauus, CaMOoBOCMPOU3BELEHNE,
HacneACTBEeHHOCTb, M3MEHUMBOCTb, POCT M pasBUTWE), OMOMOTMYECKME Teopuwn
(kneTouHas Teopusa T. LLIBaHHa, M. LLIneingeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacteeHHocT T. MopraHa), ydeHna (H. W. BaBunoBa — 0 UeHTpax
MHOroo6pasus 1 NPOUCXOXAEHUA KyNbTYPHbIX pacTeHuin), 3aK0HbI (e4MHO06pa3uns
MOTOMKOB MepBOro MOKOJIEHWA, PaCLLEenIeHns, 4YUCcToTbl rameT, He3aBUCUMOTO
HacnepoBaHus . MeHgensi, TOMOJIOTMYECKUX PSAOB B HacneACTBEHHOM
n3meHumBocTn H. M. BaBunniosa), NpuHUMMbI (KOMMIEMEHTAPHOCTH);

BMafleHne OCHOBHbIMM METOJaMM Hay4HOro MO3HaHMA, WCMOMb3yeMbIX B
OMOMOrNYECKMX UCCMEef0BaHNAX >KMBbIX OOBLEKTOB (OmucaHue, W3MepeHue,
HabMoeHNe, IKCNEPUMEHT);

YMeHWe BblAeNATb CYLLECTBEHHbIE NPU3HAKW: BUPYCOB, KMETOK MPOKapuoT u
3YKapuoT, OLHOK/NETOYHbIX W MHOrOKNETOYHbIX OpPraHnW3MoB, B TOM YWUC/e
bakTepuia, rpnboB, PacTeHW, XXMBOTHBIX 1 Ye/IOBEKA, CTPOEHWS OPraHoB U CUCTEM
OpPraHoOB pacTeHWI, >XMBOTHbIX, YesoBeKa, MPOLECCOB XXMU3HEAeATe/IbHOCTH,



MPOTEKAKOLWMX B OpPraHn3mMax PacTeHWUiA, XXMBOTHBIX U YesioBeka, OMOoIorMyecKmx
npoueccoB: obMeHa BeLlecTB (MeTabonnM3m), NpeBpaLleHns 3HEPTrMK, BPOXKEHUS,
aBTOTPO()HOr0 M reTepoTPOdHOro TUMOB NMUTaHKA, (DOTOCUHTE3A U XEMOCUHTE3A,
MWUTO3a, Meli03a, ramMeToreHesa, sMOpMoreHesa, NOCTAMOPMOHAILHOIO Pa3BUTUS,
Pa3MHOXEHWS,  WMHAMBMAYaNbHOrO  pasBMTUA  opraHusma  (OHTOreHesa),
B3aMMOJENCTBMA reHOB, reTepo3unca, MCKYCCTBEHHOMO 0T60PA;

YMeHVe YCTaHaB/MBaTb B3aMMOCBSA3M MeXAy OpraHoujamm KneTkm n unx
(OYHKUMAMU, CTPOEHMEM KNEeTOK pas3HblX TKaHen M WX (YHKUMAMW, MeXay
opraHaMnM M CUCTeMaMW OpPraHoB Y PacTeHWil, XXMBOTHbIX W YesioBeka W WX
(QYHKUMAMA, MEXAY CUCTEMAMW OpPraHoB U UX (PYHKUMUAMKU, MeXAy 3Tanamu
0bMeHa BeLLecTB, aTanaMm KIeTOYHOIo LUMKIA U XKU3HEHHbIX LMKI0B OpraHn3moB,
aTarnamn 3MOPMOHA/ILHOTO Pa3BUTUA, FEHOTMNOM W (DEHOTMNOM, (PEHOTUMOM U
(hakTopamu cpefbl 06UTaHUS;

YMeHWe BbISBNATb OT/IMYMTENbHbIE MPU3HAKM XXMBbIX CUCTEM, B TOM YuC/e
PacTeHW, XXMBOTHbIX U Ye/I0BEKa;

YMeHVEe WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OMOOrMYECKYHO
TEPMUHOMOIMIO U CUMBOJIMKY A1 [oKa3aTe/lbCTBa POACTBA OPraHUM3MOB pasHbIX
CUCTEMaTUYECKUX TPYN;

YMeHMe peLuaTb 61onormyeckme 3a4adm, BblSBAATb NPUUMHHO-CIEACTBEHHbIE
CBSI3W MeXAy uccregyembiMn 610I0rMYeCKMMM NPoLLeccamn U SBNEHUAMM, Jenatb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB;

YMeHWe BbINOMHATL NabopaTtopHble U NpakTU4YecKne paboTbl, COOMOAATH
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaHNEM;

YMEHMe Bbl4BUraTb [UMNOTe3bl, MPOBEPATb WX  3IKCMEPUMEHTAIbHLIMU
cpeacTeamu, opMynupys Lenb WCCNefoBaHusl, aHan3upoBaTb MO/TyYeHHbIE
pe3ynbTaThbl U AeNaTh BbIBOAbI;

YMeHMe y4yacTBOBaTb B Yy4ebGHO-MCCneaoBaTeNlbCKon paboTe no 6Guonorum,
3KONOrMnM 1 MeauLmMHe, NPOBOAMMONM Ha 6a3e LUKOJbHBLIX Hay4HbIX 06LecTB, W
Ny6AnMYHO  MpeAcTaBNATb  MOMYyYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(DepeHLmsX;

YMeHME OLEeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCCef0BaHUA B
obnactu 6monormm n MeanuUmHbl (KNOHMPOBaHMeE, UCKYCCTBEHHOE OMN/I0A0TBOPEHME,
Hanpae/ieHHOE N3MEHEHMe reHOMa 1 COo34aHue TPaHCTeHHbIX OPraHM3MOB);

YMEHME OCYLLECTBNATb OCO3HAHHbIN BbIGOP OyaAyLlen npodecCroHaIbHOM
[eaTeNnbHOCTN B 06n1acTy 61onorumn, MeauumMHbl, GUOTEXHONOIW, BETEPUHapPUN,
Ce/IbCKOro XO03AMCTBA, MULLEBOW MPOMBbILLIEHHOCTU, YrNy6iaTb MO3HaBATe/bHbIN
NHTEPeC, HanpaB/IEHHbIA Ha OCO3HaHHbIN BbIOOP COOTBETCTBYHOLLE npodeccum u
MPOAO/HKEHNE  OMOMOrMYEeCKOro 06pasoBaHMA B OpraHM3auusax — CpefHero
NpogecCroHanbHOro 1 BbICLLEro 06pasoBaHus.



MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4ebHOro npeameta «buonorua» B 11
Kaacce [JOMHKHbI OTpaXKaTb:

ChOpMMPOBAHHOCTb 3HaHWA O MeCcTe W ponM OUOMoTMM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBaHUN COBPEMEHHOW eCTeCTBEHHO-HaYy4YHOM
KapTUHbI MMUpa, B MO3HAHUW 3aKOHOB MPUPOLblI W PELUEHUN 3IKOJIOTUYECKMX
NpobseM 4YenoBeyecTBa, a TakKkKe B peLUeHMM BOMPOCOB paLOHA/IbHOIO
MPUPOLONOb30BaHUSA, U B (POPMUPOBAHMUN LIEHHOCTHOIO OTHOLLEHMS K MPUPOSE,
06LLIECTBY, YeNOBEKY, O BK/a[e POCCUINCKMX N 3apyOEXXHbIX YUYEHbLIX-61M0M0r0B B
pasBuTne 61ooruu;

YMeHWe BfafleTb CUCTEMON OMONOrMYeCKMX 3HaHWI, KOTopas BK/IHOYaeT
onpefeneHnss M MOHUMaHWEe CYLLHOCTM OCHOBOMOMaratoLWmx 61onornyeckmnx
TEPMUHOB W MOHATUIA (BWA, 3KOcUCTeMa, Guocepa), OGUONOrMYEcKne Teopuu
(sBosntoymoHHas Teopusa Y. JapeuHa, CUHTETMYECKas TeOpPUs 3BOOLMM), YYEHUS
(A. H. CeBepuoBa — 0 nyTax 1 HanpasneHusx asonounn, B.. BepHagckoro — o
buocepe), 3aKoHbI (FreHeTUYeCcKoro pasHoBecus K. Xapan u B. BaitHGepra,
3apogpiweBoro cxoactea K. M. bapa), npasuna (MuHumyma HO. Jlnbuxa,
3KOJIOTUYECKON nupamuibl 3Heprun), runotesbl (runotesa «mupa PHK» Y.
Mnn6epra);

yMeHVe  BNnafleTb  OCHOBHbIMW  MeTOZaMM  HAy4YHOro  MO3HaHu4,
NCMO/b3yeMbIMU B BMONIOMMYECKMX UCCNEA0BAHUAX XKNBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHue, n3MepeHune, HabMOAEHNE, 3KCMEPUMEHT), cnocobamMun BbISBEHUS W
OLLeHKM aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

YMeHVe BbIJeNATb CYLEeCTBEHHble MpPWU3HaKN: BUAOB, OMOreoLEeHO30B,
aKoCUCTeEM W Buocdepbl, CTabMNN3MPYHOLWEro, ABMXKYLLEro W pa3pbiBatOLLEro
eCTeCTBEHHOro 0T60pa, anionaTpmMyecKoro 1 CUMNaTpMyecKoro B1a006pasoBaHums,
BAVSHUS  ABMXKYLUMX  CUA 3BOMKOUMM  Ha  TeHO(oHA  Monynsuuu,
MpMcnoco61eHHOCTY OPraHNM3MOB K cpefe 06uTaHus, YepefoBaHns HanpaB/ieHNI
3BO/IHOLMM, KPYrOBOPOTA BELLECTB M NOTOKA 3HEPrum B 3KOCUCTEMAX;

YMeHue YyCTaHaB/MBaTb B3aMMOCBA3M MeXAy npoueccamn 3BONHOLMM,
ABWXYLLMMU CUNaMK aHTPOMOreHe3a, KOMMOHEHTaMW Pas/IMYHbIX 3KOCUCTEM W
MPUCMOCO6/IEHNAMM K HUM OPraHn3MOB;

YMeHVEe  BbISB/IATb  OT/INUYUTE/IbHbIE  MPU3HAKM  KMBBIX  CUCTEM,
MPUCNOCOO6/IEHHOCTL BMAOB K Cpede 06uTaHWs, abUOTMYECKUX UM OGUOTUYECKUX
KOMMOHEHTOB  3KOCWUCTEM, B3aMMOCBS3eil  OpraHM3MOB B COO6LLECTBAX,
aHTPOMOreHHbIX M3MEHEHNIA B 3KOCMCTEMAX CBOEI MECTHOCTH;

YMEHWEe WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OMOOMMYECKYHO
TEPMUHOMOTNIO U CUMBOJIMKY AN1S [OKa3aTe/lbCTBa POACTBA OPraHU3MOB PasHbIX
CUCTEMATUYECKUX TPYMM, B3aUMOCBA3M OPraHnM3MoB 1 cpefbl 00MTaHWA, eANHCTBA



YefIOBEYECKMX pac, HEeob6XO4MMOCTUM COXpaHeHuUst MHOroobpasusi BUAOB U
3KOCUCTEM KaK YC/TIOBUS COCYLLLECTBOBAHUA NPUPOAbI U YeN0BEYECTBa;

YMeHMe peLuaTb 61Monormyeckme 3a4aym, BblSBASATb NPUUMHHO-CEACTBEHHbIE
CBA3N MeXAY nccnefyeMbiMn 6MONOrMYECKMMU MPoLeccammn 1 ABEHNAMM, LeNnaTb
BbIBOZbl 1 MPOrHO3bl HA OCHOBAHWM MOJTyYEHHbIX Pe3y/bTaToB;

YMEHMe BbINOMHATL N1a60PaTOPHbIE U MpPaKTUYecKMe paboTbl, CO6NHOAATH
npasuna npu pabote ¢ y4ebHbIM 1 NnabopaTopHbIM 060PYA0BAHNEM;

YMeHWe BbIABUraTb TrUMNOTe3bl, MPOBEPATb WX  3IKCMEPUMEHTAIbHbIMU
cpeAcTBamu, (OpMynupys Lefb UCCNefoBaHUSs, aHa/M3MpoBaTh MOyYeHHble
pe3ynbTaThl U AenaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4uebHO-MCCNefoBaTeIbCKOW paboTe no 6uonorum,
3KONOrMM 1 MeauumMHe, NPOBOAMMONM Ha 6a3e LUKO/bHBLIX Hay4YHbIX 06LLECTB, W
Ny6/IM4HO  MpPeAcTaBNATb  MOJyYeHHble  pe3y/bTaTbl  Ha  YYEHUYECKMX
KOH(epeHUusx;

YMEHME OLEHMBATb rMNOTE3bl U TEOPUM O NMPOUCXOXAEHWUMN XIU3HM, YenoBeka
N YenoBeYeCKUX pac, 0 MpUYMHaX, NOCNeACTBUAX M crocobax npeaoTBpalleHus
rno6asibHbIX M3MEHEHWIA B BUOCHEpE;

YMEHME OCYLLECTBNATb OCO3HAHHbIA BbIGOP OyaAyLUed NPOgecCUoHasIbHOM
[eATeNIbHOCTN B 06/1aCTU GO0, 3KONOT MK, NPUPOAOMNOb30BaHNSA, MeAULMHDI,
OMOTEXHONOIM, MNCUXOMOTMKN, BETEPUHAPWK, CENbCKOr0 XO03AMCTBA, MULLEBON
MPOMbILLUNEHHOCTW, YrAyONATb MO3HaBaTe/NlbHbIA WHTEPEC, HamnpaB/ieHHbI Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLUEW  npodieccun U NPOAO/IKEHME
6ronornyeckoro 06pasoBaHns B OpraHu3aumax cpegHero npog)ecCUoHaNbHOro M
BbICLLEro 06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne i/ KonrpoJsbnsie | IIpakrnyeckue
MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
buonornsa Kak Hayka
JKuBble CUCTEMbBI N UX U3YYeHNe
Buonorusa kneTku 0.5
XUMMNYecKas opraHusaums KneTku
4 p Y 10 1
5 CTpoeHue 1 PYHKLNN KNETKK 8 2
5 OO6MeH BeLLEeCTB U MpeBpaLleHne 3Heprumn B 9 1
KneTke
7 HacnefcTeeHHas nHgopmMauus n 9 05
peann3auus eé B KneTke '
YKM3HEHHBIA LUK KNETKK
8 . 6 1
9 CTpoeHue 1 PyHKLUN OpraHU3MoB 17 15
10 Pa3mMHO)KeHWe 1 pa3BUTne OpraHn3MoB 8 15
11 "eHeTMKa — HayKa O HacneACTBEHHOCTU U ) 05
N3MEHYMBOCTM OpPraHn3mMoB '
3aKOHOMEPHOCTY Hac/eACTBEHHOCTH
12 P A 10 1
3aKOHOMEPHOCTU M3MEHYMBOCTU
13 P 6 1




["eHeTMKa YenoBeka

14 3 0.5
15 CeneKkums opraHu3Mos 4 1
16 BroTexHonorns n cMHTeTUYeCcKas Gruonorus 4
17 Pe3epBHOe Bpems 1

OBLUEE KOJTIMYECTBO YACOB MO NMPOrrPAMME 102 13




11 KJIACC

Ne ni/n

9

10
11
12

OBULEE KOJIMYECTBO YACOB N0 NPOIrPAMME

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

3apoXkaeHune 1 pasBuUTME IBOMIOLIMOHHBIX
npeacTaBneHunii B 61on0rnm

MUKpO3BONOLMA N eé pe3ynbTaTbl
MakpoaBonouma 1 eé pesynbTarhbl

MponcxoxaeHne 1 pasBUTHE XU3HN Ha
3emne

MponcxoXaeHne YenoBeka — aHTPOMNoreHes
3K0N0rnsa — Hayka 0 B3aMOOTHOLLEHUSX

OpraH1M3MOB ¥ HafopraHM3MeHHbIX CUCTEM

C OKpY>XKatoLLein cpefo

OpraHusmbl 1 cpefa 06uTaHnS

3konorvsa BMA0B 1 NONyNAuuii

Jkonorus C006Ll_l|eCTB. JKO/Iornyeckume
CUCTEMBI

Brocdepa — rnobanbHas aKkocuctema
UenoBek 1 OKpyXKaroLLas cpesa
Pe3epBHOe Bpems

KoanyecTBo 4acos

Bcero

14

15

10

12

102

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsI

1.5

0.5

1.5
0.5

0.5

7.5

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

o/ Tema ypoka

Bronorms Kak KOMMeKcHas Hayka 1 Kak
4aCTb COBPEMEHHOr0 06LLecTBa

YK1Bble CUCTEMbI 11 X CBOWCTBA
YpoBHeBas OpraHu3aLys XNBbIX CUCTEM

icTopus OTKPLITUA N U3YUYEHUA KNETKM.
KnetoyHas Teopus

MeTo/bl MONEKYNAPHON 1 KNeTOUYHOM
oronoruu. MpakTnyeckas paborta
«/13yyeHne MeTOA0B KNETOUHO
6ronorumn (xpomarorpadus,
anekTpodopes, AndhepeHLmanbLHoe
LeHTpudyruposaHue, MLP)»

6 XUMWNYECKUIA COCTaB KNETKM

MuiHepa/ibHble BeLLEeCTBa KNETKM, UX
Bronornyeckas posb

OpraHunyeckue BeLecTBa KNeTkm —
6enkun. JlabopaTopHas paboTa
«O6Hapy)XeHne 6e1KOB C NOMOLLbHD
KaueCTBEHHbIX peakLuii»

CsoiicTBa, Knaccugukaumsa n hyHKUMm
6enkoB

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

0.5

0.5

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15
16

17

18

19

20

21

OpraHuyeckue BeLLeCTBa KNeTKn —
yrnesofpl

OpraHunyeckue BeLLeCTBa KNeTKn —
nnMnnapl

HyknenHoBsble Kucnotel. AHK n PHK.
NabopaTopHas paboTa «MccnefoBaHme
HYK/1EMHOBbIX KUCNOT, BbIAENEHHbIX U3
K/1IETOK Pa3/INYHbIX OpraHnu3MOoB»

CtpoeHue n yHKuun AT®. [pyrve
HyKneosmaTpugocgatsl (HTD)
CekseHunpoBaHue AHK. MeTobl
reHOMWKM, TPaHCKPUMNTOMUKN,
NMPOTEOMUKN

MeTofbl CTPYKTYPHOI 61onorum
Twvnbl KNeTok. MNpokapnoTnyeckas KneTka
CTpoeHUe 3yKapnoTUYECKO KNETKMN.
MpakTnyeckas pabota «M3yyeHve
CBOWCTB KNEeTOYHOW MeMbpaHbI»
[MoBEPXHOCTHbIV annapar KNeTku
OfHOMeMbpaHHbIe OpraHoMAbl KETKK.
MpakTyeckas paboTta «/13yyeHune

OBVDKEHUNA LUTOMMa3Mbl B PaCTUTENbHbLIX
KNETKax»

MonyaBTOHOMHbIE OpPraHoWbl KNETKK:
MUTOXOHAPWM, NNacTuabl. JlabopaTopHas
pa6oTa «/ccnegoBaHvie Nnasmonm3a
A€enna3Mosin3a B pacTUTE/bHbIX KNEeTKax»

HememOpaHHbIe OpraHoWbl KeTKK

0.5

0.5

0.5

0.5



22

23

24

25

26
27
28

29

30

31

CTpoeHue 1 yHKUMM aapa 1

CpaBHUWTeNbHAA XapaKTepuCTUKa KNeToK
aykapuoT. JlabopaTopHas paboTa

«M3yyeHne CTPOEHNS KNETOK pasfINYHbIX 1
OpraH13MoB»

AcCUMUAALMA U AUCCUMUNALMA — [BE

CTOPOHbI MeTabonuama. Tunbl 06MeHa

BeLlecTB. JTabopaTopHas paboTta 1

«3yyeHne KaTa/IMTUYECKOM aKTUBHOCTY
(hepMeHTOB (Ha NprMepe amuniasbl Uu
Katanasbl)»

PepMeHTaTUBHbIN XapakTep peakumi
K/N1IeTOYHOro Metabonunsma. JlabopatopHas
paboTa «/13yyeHne (hepMeHTaTUBHOIO 1
pacLLensieHns nepokcmaa BoLoposa B
PacTUTENbHbLIX U XKMBOTHbIX K/IETKax»
Benkun-aktmBaTopbl 1 6eNKN-UHIMOUTOPBI
ABTOTPOMHbIV TN 06MeHa BELLLECTB
doTOCUHTES

XemocuHTe3. JTabopaTopHasi paboTa

«CpaBHeHMe npoLeccoB OTOCUHTE3A 1 1
XEMOCUHTE3a»

AHa3po6Hble opraHu3Mbl. Bugpl
6poXkeHus. JlabopaTopHas paboTta

1
«CpaBHeHMWe NpoLLeccoB BPOXXeHNs 1
AbIXaHNS»
A3p06HbIe OpraHn3mbl. Tarbl 1

9HepreTn4eckoro obmeHa

0.5

0.5

0.5



32

33

34

35

36

37

38

39

40

41

42
43

44

45

46

AHeprus MeMopaHHOro rpagneHTa
NPOTOHOB. CnHTE3 AT®: paboTa
NPOTOHHON AT®d-CcrHTa3bI

Peakunmn maTpuyHOro CUHTE3a

TpPaHCKPUMLUMS — MaTPUUHbIA CUHTES
PHK

TpaHcnauns n eé stansl

KoanposaHve aMUHOKNCNOT. Posib
pnbocom B 6OCKMHTe3e 6enka
OpraHu3aums reHoma y npokapmor u
ayKapumoTt

MonekynspHble MeXaHn3Mbl IKCNPeccumn
reHoB Yy ayKapuot

BUpyCbl — BHEKNETOUHbIE (DOPMbI XKN3HM
1 06nuraTHble NapasuTbl. MpakTMyeckas
pa6oTa «Co3faHue Moaenmn Bupyca»

BupycHble 3a60neBaHNA YeN0BEKa,
XUBOTHbIX, paCTEHI/IIZ

HaHoTexHonorum B 6uonornm un
mMeauunHe

YKM3HEHHBIA LUK KNETKU

MaTpunuHblii cuHTe3 AHK

Xpomocombl. JTabopaTopHas paboTa
«/I3y4eHne XpoOMOCOM Ha roToBbIX
MUKpOnpenapaTax»

[eneHne KNeTkn — M1TO3

Tunbl KNETOK. KapnoknHes N LUTOKNHES.
NabopaTopHas paboTta «HabntogeHne

0.5

0.5

0.5



47
48

49

50

51

52
53
54

55

56

57

58

59

60
61
62

MUTO3a B KNETKaxX KOHUMKa KOpeLLIKa flyKa
(Ha roToBbIX MUKpOMNpenapaTax)»

Perynsums >XU3HeHHOr 0 LMKNa KNeTok
OpraHn3m Kak euHOe Lienoe

TKaHu pacTeHuiA. JlabopaTopHas paboTa
«M13yyeHne TKaHell pacTeHnin»

TKaHW XXMBOTHBIX 1 YefioBeKa.
NabopatopHas paboTa «M3yyeHune TKaHel
YXMBOTHbIX»

OpraHbl. CucTeMbl OpraHos.
NaboparopHas paboTa «3yyeHmne
OpraHoB LIBETKOBOIO PacTeHms»

Onopa Tena opraHM3moB
[BWKeHne opraHn3mMoB
MuTaHne opraH13moB

[MUTaHMe NO3BOHOYHbIX XXUBOTHbIX.
MywesBapuTenbHas cUCTeMa YesioBeka

[bIXaHve opraHn3mMoB

[ bIXaHne N03BOHOUHbIX XXMBOTHbIX U
YeJioBeKa

TpaHcnopT BELLECTB Y OPraHWU3MOB

KpoBeHOCHasa cucTema No3BOHOYHbIX
YXVBOTHbIX U YesioBeka

BblaeneHve y opraHm3Mos
3alnTa y opraHm3mos
VIMMyHHas cuctema yenoBeKa

0.5

0.5

0.5



63

64

65
66
67

68

69

70

71

72

73

74

Pa3ipaxXnmocTtb 1 perynaumsa y
opraH13mMoB

"'ymopanbHas perynauus n sSHAOKPUHHaA
CUCTeMa XXUBOTHbIX U YenioBeKa

PopMbl Pa3MHOXXEHWS OPraHN3MOB
[MonoBoe pa3mMHOXeHWe
Melio3

MameToreHes. O6pa3zoBaHue 1 pa3BUTUE
MosIoBbIX K/ETOK. JTabopaTopHas paboTa
«/13yyeHne CTPOEHNS NOMOBbIX KNETOK Ha
rOTOBbIX MUKpOMNpenapaTax»

NHAnBMAYanbHOe pa3BuUTMeE OPraHM3MOB
— OHTOreHes

3aKnajKa opraHoB ¥ TKaHei 13
3apO0/bILLEBbIX NIMCTKOB

POCT 11 pa3BUTME XXMBOTHBIX.
NaboparopHas paboTta «BbisBneHne
MPV3HAKOB CXOACTBA 3apO/blLLUeit
MO3BOHOYHbIX XXUBOTHbIX»

Pa3MHOXKeHWE 1 pa3BUTIE pacTEHNIA.
NaboparopHas pabota «CTpoeHme
OpraHoB Pa3MHOXXEHWS BbICLLIMX
pacTeHnn»

cTopmsi CTaHOBNEHNS 1 Pa3BUTMS
reHETUKMN KaK HayKm

OCHOBHbI€e MOHATUA U CUMBOSbI
reHeTuKuW. JlabopatopHas paboTa

0.5

0.5

0.5

0.5



75

76

77

78

79

80
81
82
83

84

85

86

«[lpo3ogmnna Kak 00bEKT reHeTUUeCKNX
nccnefoBaHNn

3aKOHOMEPHOCTW Hacnef0BaHUA
npunsHakos. MoHornépuaHoe
cKpeLumBaHue. MpakTnyeckas paboTa
"A3yyeHne pe3ynbTaToB
MOHOTMOPUAHOr0 CKpeLnBaHmns y
Aposodusibl™

LinTonornyeckne oCHOBbI
MOHOIMOPUAHOIO CKpeLynBaHns
AHanunsunpytolLee CKpeLmBaHme.
HenonHoe foMyHUpOBaHUe

[UrnépuaHoe CKpeLLyBaHue.
MpakTnyeckas paboTa «M3yyeHue
Pe3yNbTaToB AUrMBPUAHOIO
CKpELLMBaHMS Y AP030(bI»

LiuTonormnyeckmne 0CHOBbI AUTMBPUAHOIO
CKpeLLyBaHus

CuenneHHoe HacnegoBaHKe NPU3HaKOB
XPOMOCOMHas Teopus Hac/eACTBEHHOCTH
["'eHeTMKa nona

"eHOTMN Kak LIenocTHasa cuctema

CeHETMYECKMIA KOHTPO/Ib Pa3BUTHS
PACTEHWIA, YKMBOTHBbIX U YenoBeka

13MeHUYMBOCTL NMpU3HaKoB. Buapl
N3MEHUYMBOCTH

Moan(UKaLIMOHHAS U3MEHUMBOCTb

s

0.5

0.5



87

88

89

90

91

92

93

94

95

BapnaunoHHbIV psg 1 BapuaLoHHas
KpuBasi. JlabopaTopHas paboTta
«l/ccnepoBaHne 3aKOHOMEPHOCTeN
MOAN(MKALMOHHON N3MEHYMBOCTM.
MocTpoeHWe BapnaLMOHHOTO psija U
BapyaLMOHHON KPUBOW»

"eHOTUNKNYecKasa U3MEHUNBOCTb.
Komb6unHaTmBHas M3MeHUYMBOCTb

MyTauMoHHas N3MEHYMBOCTD.
MpakTnyeckas paborta «MyTtauum y
Apo3odusibl (Ha rOTOBbIX
MUKpomnpenaparax)»

3aKOHOMEPHOCTU MYTaLNOHHOI0
npoecca. ANUreHeTKa 1 aNUreHoMmnKa

["eHeTMKa YenoBseka. [paKTnyeckas
paboTa «CocTaBneHne 1 aHan3
POZOCNOBHO»

MeTO/bl MEANLIMHCKOW FeHETUKM

3HaueHve MeaULMHCKOWA reHeTUKN B
NpefoTBPALLEHNMN 1 NEYEHNM
reHeTUYECKMX 3a601eBaHIIA YenoBeka

OCHOBHbIe NMOHATUA CENEKLMN.
JNabopatopHas paboTa «/3yyeHune copToB
Ky/NbTYPHbIX pacTeHWIA 1 NOPOA
AOMALLHUX YKUBOTHbIX»

MeToabl CeneKLMOHHOM paboTsbl.
NaboparopHas paboTta «3yyeHmne
METO/O0B CENEKLMN PacTEHNIN»

0.5

0.5

0.5

0.5

0.5



96

97

98

99

100
101

102

JLOCTVXKEeHMA cenekummn pacTeHni u
XMBOTHbIX. MNpakTuyeckas paboTa
«[prBMBKa pacTeHUIi»

CoxpaHeHue, U3y4eHve 1 1Cronb30BaHue
reHeTUYECKNX pecypcoB

BroTexHonornsa Kak Hayka n oTpacsb
npounssoAcTsa. MNpakTryeckas paborta
«3yyeHrie 06bLEKTOB BMOTEXHONOMMN

OCHOBHbIe HanpaBeHNs1 CUHTETUYECKOI
6uonoruu

XPOMOCOMHas 1 FreHHasi UHXXeHepust
MeauuyHCKMe G1OTEXHOMOT NN

Pe3epBHbIin ypoK. [oBTOpeHNe,
0606LLeHME, cucTeMaTm3aLmsa 3HaHW

OBLIEE KOJIMYECTBO YACOB MO
NMPOIrPAMME

102

0.5

13.5



11 KJIACC

Ne
n/n

10

11

Tema ypoka

JBoNoLUMOHHaA Teopns Y. [apsrHa
[BVxXyLLne cunibl 3B0NKOLMM BULOB Mo Y.
JapsuHy

Bopbba 3a CcyLecTBOBaHue,
eCTeCTBEHHbIN U UCKYCCTBEHHbIN 0T6OP
PopMM1pOBaHME CUHTETUYECKOW TEOPU
3BoNoLNN

STanbl 3BOMOLMOHHOIO npoLecca:
MWUKPO3BO/TOLA N MaKpO3BO/OLMA
Monynauma — aneMeHTapHaa eagnHMLa
3BonoLNn

3aKOH reHeTMYecKoro paBHoBecus .
Xapaw, B. BaitH6epra. JTabopaTopHas

paboTa «BbISBEHNE N3MEHUMBOCTUN Y

ocobei ogHoro Buga»

AnemMeHTapHble PaKTOpbl 3BOSHOLMM

AddpexT ocHoBaTENA. DhPEKT
OYTbIIOYHOIO rop/ibILKa

Mwurpauun. M3onsumum nonynsuuii;
reorpacuyeckas, 6monormyeckas
EcTecTBeHHbIN 0TOOP — HanpasAoLLMIA
(hakTop 3BO/OLMM

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

0.5

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



12

13

14

15

16

17

18

19

20

21

Monosoii 0T60P

Mprcnoco61eHHOCTb OPraHM3MOB Kak
pe3ynbTaT MUKPO3BOJIHOLMN.
JTabopatopHas paboTa «M3yyeHue
apoMopo30B 1 namoaganTalmin y
PacTeEHWUIA N XXUBOTHbIX»

MprMepbl NPUCMOCO6/EHNIA Y
OpraH13mMoB: MOP(OsIOrMYecKue,
(hn3nonormyeckune, BUOXNMMUYECKUE,
nosefeHYeckue. JlabopatopHas paboTa
«[pncnocobneHns opraHu3MoB 1 UX
OTHOCUTE/IbHAA Lie1Iecoobpa3HOCTb»

Bug, ero kputepun n CTpyKTypa.
JNabopatopHas paboTta «CpaBHeHMe
BUZO0B M0 MOP(OIOrnyecKomy
KpUTEPUIO»

CTpykTypa Buga

Braoobpa3oBaHue Kak pesynbTar
MWKPO3BOOLLMN

CBA3b MMKPO3BOIOLMN U
3ANUAEMMONOT N

Makpoasosntouus. ManeoHTonornyeckme
METO/bl N3yYeHUs 3BOMOLLUN
Brioreorpadmyeckrie MeToabl N3ydeHns
3Bo/IIOLMM

AMOPMONOrNYecKme 1 CpaBHUTESbHO-
MOP(O/IOrNYeCKME METOAbI U3YyYeHNS
3Bo/IIOLMM

0.5

0.5

0.5



22

23

24

25

26

27

28

29

30

31

32

33

MonekynsapHo-reHeTUYecKue,
OMOXMMMYECKME N MaTeMaTUYECKNE
MeTO/bl M3YYEHUNS 3BOJOLUM

O6Lme 3aKOHOMEPHOCTH 3BOMOLMN

AfanTyiBHas pagmaLms.
HepaBHOMePHOCTb TEMIMOB 3BO/OLIMY

HayuHble runoTesbl MPOUCXOXAeHNA
YXU3HU Ha 3emne

[JloHayuHble NpefcTaBeHNs O
3aPOXKAEHUN XKN3HM

OCHOBHbIe 3Tanbl HeopraHI/ILIECKOVI
3BO/TIOLNN

'vMnoTessbl 3aPOXKAEHNA XKN3HN

VicTopua 3emnn n MeTobl eé U3yyeHus.

JNabopatopHas paboTa «/13yyeHve n
ornmncaHme NCKOoMaeMbIX OCTaTKOB
[PEBHNX OPraHN3MOB»

HauanbHble 3Tarnbl OpraHNYecKoi
3BOMIIOLMM

JBO/OLNA 3yKapnoT

OCHOBHbI€e 3Tanbl 3B0HOLMN
pacTMTeNbHOro Mupa. MNpakTuyeckas
paboTa «M3yyeHne 0Co6eHHOCTEN
CTPOEHMSA PACTEHUNIA PasHbIX OTAEN0B»

OcCHOBHbIe 3Tarbl 3BOMHOLMM XXUBOTHOIO

Mupa

0.5

0.5



34

35

36

37

38

39

40

41

42

43

44

45
46
47

3BOMOLUMSA XMBOTHbIX. MpakTuyeckas
paboTa «M3yyeHne 0Co6eHHOCTEN
CTPOEHUSA NO3BOHOUYHbIX XXMBOTHbBIX»
Pa3BuTKe XN3HWN Ha 3eM/1e NO 3pam U
nepvojam

MaccoBble BbIMMpaHUa —
3KONOrMYeCcKme KpUsncbl NpoLLioro

COBpEMEHHbIA 3KOMOMMYECKUNIA KpU3KC,
ero ocCo6eHHOCTH

CoBpeMeHHas cucTemMa OpraHM4ecKoro
MPOoLLIOro

OCHOBHbIe CCTeMaTUYeCKKe rpynrbl
OpraHv13moB

AHTpononorna — Hayka 0 YesioBeke
Pa3BuUTMe NpeacTaBneHnii o
MPOUCXOXKAEHNMN YenoBeKa

MecTo Yenoseka B cucTeme
opraHuyeckoro mupa. JlaboparopHas
paboTa «/13yyeHne ocobeHHOCTeN
CTPOEHUA CKesleTa YenoBeKa, CBA3aHHbIX
C NPSAMOXOXAEHNEM

[BvKyLLME CUbl aHTPONOreHes3a
CooTHoLLEeHMe BUOMOTNYECKUNX U

couuanbHbIX (PaKTOPOB B aHTPOMOreHe3e

OCHOBHbIe CTaguKn aHTponoreHesa
[MasieoreHeTUKa 1 NnasieoreHOMMKa
JBOMOLNA COBPEMEHHOIO YesioBeKa

0.5

0.5



48

49

50

51

52

53

54

55

56

57
58

UenoBeyeckue pacbl. MpakTuyeckas
paboTa «/13y4yeHne 3KONOrMUYECKMX
afanTalLmii YenoBeKa»

MexXaucumnavHapHble MeTofpbl
aHTpoMnosnorMu

3apoXaeHue 1 pasBuUTHE 3KONOTUN

MeTogpl 3konornu. JlaboparopHas
paboTa «/13yyeHne MeETOA0B
3KOMOMMYeCKNX UCCnefoBaHNn»

3HaueHVe 3KONOrMYECKMX 3HaHWIA Ans
YesoBeka

3Konormyeckme akTopsl

AbroTnyeckme aktopbl. CBET Kak
3KONOrnyeckunin haktop. JlabopatopHas
paboTa «BblsBneHne NpucnocobneHni
OpPraHn3mMoB K B/INAHUIO CBETa»

AbBroTMYeCKMe (hakTopbl. Temnepartypa
KaK 9KOMI0rMYecKunin (hakTop.
JNabopatopHas paboTa «BblisBneHue
NpUCcnoco61eHNn OpraHN3MoB K
B/IMSIHWIO TeMNepaTypbl»

ABMOTNYECKME (haKTOPbI. BnaxHocTb
KaK 9KOMI0rMYecKmnin (hakTop.
JNabopatopHas paboTa «AHaTOMUYeCKue
0CO6EHHOCTWN PacTeHNIA 13 pa3HbIX MeCT
0bUTaHUA»

Cpefbl 06MTaHWs OpraHu3MoB
Bronornyeckve putmbl
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0.5
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YKun3HeHHble (hopMbl OpraHM3MoB
BrvoTnyeckme haktopsbl

3HauyeHue BMOTUYECKNX B3aNMOLENCTBIIA
[/ CYLL,ECTBOBaHMS OpraHM3MOB B Cpefe
o0butaHuna

3KONOrMYecKme XapakTepucTuku
nonynauum

OCHOBHble NnokasaTenu NonynaLun:
YMCNIEHHOCTb, NJIOTHOCTb, BO3PACTHasA U
rosioBasi CTPyKTypa

OCHOBHble NnokasaTenu NonynaLun:
POXAaeMOCTb, MPUPOCT, TEMN POCTa,
CMEPTHOCTb, MUTpaLn

JKonornyeckas CTpyKTypa nonynauum
JVHamnka nonynaumm n eé perynaums
KpuBble pocTa YMCeHHOCTN MONyNsauum.
KpuBble BbDKMBaHMWS

JKonornyeckasa Huwa suaa.
JNabopatopHas paboTa
«[MpucnocobneHns ceMsiH pacTeHni K
pacceneHnio»

Bua kak cuctema nonynaumi
3aKOHOMEPHOCTU MOBeAEHUS 1 MUATPaLuiA
YXUBOTHbIX

Co06LLecTBO OpraH1M3MoB — 6MOLEHO3
JKocmMcTeMa Kak 0TKpbITas cuctema
KpyrosopoT BeLLEeCTB 1 NOTOK 3HEPTUN B
aKocucTeme

0.5
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OCHOBHble NOKa3aTe/in 3KOCUCTEMbI
3Konornyeckme nupaMmibl

3meHeHMs coobLLecTB — CyKLeccum
MpupoAaHbIe 3KOCUCTEMBI. DKOCUCTEMbI
03ep 1 peK. IKOCUCTEMbI MOpelt 1
OKeaHoB

MprpOoLHbIE 3KOCUCTEMBI. IKOCUCTEMbI
TYHZP, NeCOB, CTenei, NyCTbIHb
AHTPONOreHHbIE 3KOCUCTEMDbI
Ypboakocuctembl. MpakTnyeckas pabota

«3yyeHne n onncaHue
YpP603KOCUCTEMBI»

3aKOHOMepHOCTY (HOPMMPOBaHUS
OCHOBHbIX B3aMMO/eNCTBMIA OpraHM3MOB
B 3KOCHCTEMAX

MexaH13Mbl BO3JENCTBUA 3arpsi3HeHN
pa3HbIX TUMNOB Ha Cy6opraHN3MeHHOM,
OpraHM3mMeHHOM, NOMynALMOHHOM U
3KOCUCTEMHOM YPOBHSAX

Buoctepa — obLennaHeTapHas
060n104Ka 3emnu

YueHue B. V. BepHagckoro o buocgepe

3aKOHOMEPHOCTM CYLLIeCTBOBaHWSA
orocdepsbl

KpyroBopoTbl BELLECTB U
O6MOreoXMMmNYECKne Kbl

30HaNbHOCTL BGrochepbl. OCHOBHbIE
B1oMbI CyLLn

0.5
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YcTonumneocTs 6roctepsl
SKOMornyeckme Kpusmcbl 1 X NPUYnHbI
Bo3gelicTBre YenoBeka Ha brochepy
AHTPOMNOreHHOE BO3JeNCTBIE Ha
PacTUTeNbHBIA N XXUBOTHBIA MUP
OxpaHa npupogpl

OCHOBHble NPUHLMMbI YCTOKUNBOIO
pa3BUTMSA Ye/I0BEYECTBA 1 NPUPOAbI

PauuoHaIbHOe NPMPOA0NO0/b30BaHNME U
coxpaHeHne 61MON0rMYecKoro
pasHoobpasnsa 3emnu

O606LLeHNe No TeMe «MUKPO3BONOLMA
N eé pe3ynbTaTbl»

O606LeHMe No TeMe «MaKpo3Bo/HOLUA
N eé pe3ynbTaTbl»

O606LLeHMe No TeMe «IMponcxoxaeHme
N pasBUTHE XN3HW Ha 3emne»
O606LLeHMe No TeMe «IMponcxoxaeHme
yesloBeKa — aHTPOMOreHe3»

O606LLeHME N0 TeMe «IKONOrMs — HayKa
0 B3aMMOOTHOLLIEHNAX OPraHM3MOB»
0O606weHre No Teme «OpraHU3Mbl 1
cpepa obuTaHms»

O606LLeHNEe NO TeMe «DKONOrs BUA0B U
NonNynALNA»

O606weHre no Teme «buocdepa —
rnobasibHas aKocucTema»

[EEN



OBLLUEE KOJIMYECTBO YACOB INO
NMPOIrPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






