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MOSICHUTEJIBHAS 3AITUCKA

Mporpamma no y4vebHOMY npeamMeTy "Buonorms” (ganee - 6MONOrNa) Ha YpPOBHe CpedHEro
obulero obpasoBaHus paspaboTaHa Ha OCHOBe defepasibHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
06pasoBaHuK B Poccuiickoin deaepayun», rOC COO, KoHuenumm npenogaBaHns y4ebHOro npeamera
«bK1onorna» n 0OCHOBHbLIX NOMOXeHWUIA (hefepanbHON paboyein NPorpamMmMbl BOCIUTaHUS.

YuebHbIi npeaMeT «buonorusa» yrnyb6néHHoro ypoBHs m3ydeHusi (10-11 knacchbl) sBNsieTcs
O4HVM W13 KOMMOHEHTOB MpeAMETHOM 06n1acTu «ECTEeCTBEHHO-Hay4YHble MpeameTbl». CornacHo
nonoxexnmsm ®roC COO npoduibHble y4YebHble NpeaMeTbl, U3ydaeMble Ha Yrny6/n1eéHHOM YPOBHE,
ABNAOTCA CNOCO60OM AuddepeHumaymn 00yyeHUss Ha YPOBHEe cpefHero obuiero o06pasoBaHUs U
npu3BaHbl 00eCreynTb MNPEEMCTBEHHOCTb MEXAY OCHOBHbIM OOLMM, CpefHVUM O0OLMM, CpeaHUM
NpotheccMoHaIbHbIM U BbICLUMM 06pa3oBaHMeEM. B TO e BpeMsi KaXAblil 13 3TUX Y4YebHbIX NpeaMeToB
[O/MKeH OblTb OPUEHTUPOBAH Ha MPUOPUTETHOE peLleHne 06pa30oBaTe/lbHbIX, BOCMMUTATENbHbIX U
pa3BMBalOLLMX 3afjay, CBA3AHHbLIX C MPoQopueHTaumen 06y4atoLLmMXCcs U CTUMY/IMPOBaHEM UHTEpeca K
KOHKPETHON 061aCTV  HayyHOro 3HaHWs, CBA3aHHOTO C 6uonorueli, MeAWUMHON, 3KONOrMel,
MCUX0/0rnei, CNOPTOM U/IN BOEHHbLIM [1€/10M.

Mporpamma Mo yyebHomy npeameTy “Buonorus” AaéT npefcTaBfeHMe O UeIM M 3agadax
n3yyeHns yyebHoro npegmeta «buonormsa» Ha yrny6néHHOM YpOBHE, onpeaenseTr o06s3aresibHoe
(MHBapuaHTHOE) nMpeAgMeTHOe CofepXaHue, €ro CTPYKTYpupoBaHWe MO pasfjenam u  Temawm,
pacripefeneHve Mo Knaccam, PeKOMEeHAYeT MOoCnefoBaTeNlbHOCTb WM3ydYeHuUs YyuyebHOro marepuana c
YUYETOM MEXNPEAMETHbIX W BHYTPUMNPEAMETHbIX CBA3EM, NIOMMKM Yy4ebHOro npoLecca, BO3PaCTHbIX
0cobeHHocTel obyvatowmxcs. B nporpaMme no 61oornn peasm3oBaH NPUHLMN NPEeMCTBEHHOCTU C
n3y4yeHneM 6UMOMOTUM Ha YPOBHE OCHOBHOIO 06Llero obpasoBaHusi, Gnarogapsa Yemy npocmatpuBaeTcs
Hanpae/eHHOCTb Ha MNocnefylollee pasBUTUe OMOMOTMYECKMX 3HAHWUMN, OPWMEHTUPOBAHHLIX Ha
(hopMMpoBaHMe eCTECTBEHHO-HAYYHOr0 MUPOBO33PEHNS, 3KOIOrMYECKOr0 MbILLIEHUA, NMPeLCTaBIEHNI O
3[,0pOBOM 06pase XXM3HW, Ha BOCMUTaHNe GEPEXHOro OTHOLUEHUS K OKpY)KatoLweli NnpupogHoin cpege. B
nporpamme rno 61MonorMmn TakKxKe NnokasaHbl BO3MOXHOCTU y4ebHOro npeamera «brnonorus» B peamsaumm
TpebosaHuit PrOC COO K nnaHNpyeMbIM IMYHOCTHLIM, METarnpeaMeTHbIM U NPeAMETHbIM pe3y/bTaTam
06y4eHuns 1 B (hOPMMPOBAHMMN OCHOBHbLIX BMAOB Y4eOHO-M03HaBaTe/IbHON [eATeIbHOCTU 00yyaroLwmxcs
MO OCBOEHMIO COAepXKaHns 610I0rMyeckoro 06pasoBaHns Ha ypoBHe cpeaHero obulero 06pasoBaHus.

YuebHblin npegmeT «buosiorns» Ha YpPOBHe CcpefHero o6uwero o6pasoBaHWs 3aBepLuaeT
ononornyeckoe 06pa3oBaHME B LUKOME U OPWEHTMPOBaH Ha pacluMpeHue W yray6neHue 3HaHWuiA
06yyatoLLMXCa O XMBOW NpUpoAe, OCHOBAX MOMEKYNAPHOM M KNETOYHON 61Monoruun, smMo6puonornm u
61onorun pasBuTKA, FreHETUKN, CeNnekLUmmn, GUOTEXHONOT M, 3BONIFOLMOHHOIO YUYEHUSA U 3KOIOTUN.

N3yueHne y4yebHOro npepmeta «buonorus» Ha Yrny6ieHHOM YpOBHe OPUEHTUPOBAHO Ha
MOArOTOBKY 06y4YaloLMXCA K MOCNefyHoLeMy MosydyeHuo B1MOM0rMyeckoro obpasoBaHns B By3ax U
opraHu3auusax cpefHero npodgeccuoHanbHOro o6pasoBaHus. OCHOBY ero CofepXaHusi cocTaBnsieT
cucTeMa OMONOrMYECKMX 3HAHWI, MOMYYEHHbIX MPU U3YYeHUU O06Y4YaroLMMUCA COOTBETCTBYHOLLMX
CUCTEMATNYECKMX pa3fenos 61010rMm Ha ypoBHe OCHOBHOIO 06LLero obpasoBaHms, B 10—-11 knaccax 3tu
3HaHWA NONy4yaroT pas3BuTMe. Tak, paclumpeHbl U YriybreHbl GMONOrMYECKMe 3HAHUS O PACTEHUSAX,
YXMBOTHbIX, rpnbax, 6aktepusx, opraHu3Me YenoBeka, 00LLMX 3aKOHOMEPHOCTAX XXMU3HWU, JOMNONHUTENBHO
BK/IIOYEHbl OMONOrMyeckne CBefeHVUs MPUKIALHOIO M MOWCKOBOrO XapakTepa, KOTOpble MOXHO
MCNONb30BaTh KakK OPUMEHTMPbI 41 NOCNeAytoLero Boibopa npoeccun. Bo3MoXKHa TakxKe UHTerpayms
OMONOrMYECKNX 3HaHWI C COOTBETCTBYHOLLMMM 3HAHWUSAMMW, NOMYYEHHbLIMW 00YYaOLLMMICA NPU U3YHEHNN
(PU3NKM, XUMUW, reorpapum n MaTemaTuKu.

CTpyKTypa nporpammbl no yye6HoMy npeamety "Bronorus” oTpaxaeT CUCTEMHO-YPOBHEBLIN U
3BO/MOLUMOHHbBIA  MOAXOAbl K U3y4yeHWU0 6uonorumn. CornacHoO WM, U3yyaloTcs  CBOWCTBA U
3aKOHOMEPHOCTM, XapaKTepHble A1 >KMBbIX CUCTEM pPa3sHOro YPOBHA OpraHusauuu, 3BOMOLMK
OpraHMyeckoro Mmpa Ha 3emse, CoxpaHeHuUst 61MONOrMYECKOro pasHoobpasns nnaHeTsl. Tak, B 10 Knacce
M3y4atoTC OCHOBbI MOJIEKYNAPHOA WM KNIETOYHOW Ononornm, amMo6puonorum m 61Monorum passutus,
FEHETUKN WU Cenekuun, OUOTEXHONOTMM U CUHTETUYECKON OMOMOrnM, akTyasM3vpyroTca 3HaHWS
obyyaroLimxca no 60TaHUKe, 300/10TMM, aHaToMuK, QU3nonornmM Yenoseka. B 11 knacce m3y4aroTcs
3BOJIIOLMOHHOE Y4YeHWe, OCHOBbI 9KOI0T1K 1 yUYeHKe 0 buocdepe.



YuebHblii NnpeaMeT «bronorus» nprssaH 06ecrneynTb 0CBOEHUE 06YyYatoLLMMNCS BUOMTOTNYECKMX
TeOpUiA 1 3aKOHOB, NAel, MPUHLMMNOB ¥ NPaBW/, IeXXallyX B 0OCHOBE COBPEMEHHOMN eCTECTBEHHO-HAY4YHO
KapTWHbI MUPa, 3HaHWIn O CTPOEHUWN, MHOrO06pa3nMN N OCOBEHHOCTAX K/ETKMW, OpraHu3Ma, nonynisuuu,
OMOLEHO3a, 3KOCUCTEMbI, O BbIAANOLMXCA HAYUHbIX AOCTMXKEHWUAX, COBPEMEHHbLIX WCC/EL0BaHUAX B
omonornmn, NpUKNagHbIX acnektTax 6MONOrMyeckUX 3HaHWA. [na pasBuTUS U NOALEPXKaHUA MHTepeca
obyyarolmxca K 6uonorMM Hapsgy CO 3HauuTe/lbHbIM OOBbEMOM TEOPETUYECKOro Matepvana B
coflepXXaHuu nporpaMmbl M0 6MOMOTMM  NPEeLYCMOTPEHO 3HAKOMCTBO C WCTOPUEN CTaHOBMIEHUS Y
pa3BUTUA TON UM MHOI 061aCTU BUONOTMK, BKNAAOM OTEYECTBEHHBIX U 3apYOEXHbIX YUYEHbIX B peLleHune
BaXKHENLLUMX B1OMOMMYECKMNX U 3KOMOMMYECKUX NMPO6IeM.

Llenb m3ydeHns yyebHoOro npegmeTta «buonormsa» Ha Yriy6néHHOM YpOBHe — OBfafeHue
06yYatoLLMMUCA 3HAHUAMU O CTPYKTYPHO-(PYHKLMOHAIbHOW OpraHu3auum XmnBbIX CUCTEM PasHOro paHra
N NpUoGpeTEHVE YMEHMWIA WMCNOMb30BaTb 3TV 3HaHWUS B (HOPMUPOBAHWM WUHTepeca K onpefenéHHON
061acTm NpoeccnoHaIbHOM AeATeNbHOCTW, CBA3aHHOM C 6uonorneid, Manm K Bblbopy Y4ebHOro
3aBefieHuns 419 NPoA0HKeHMs BUONOrMYecKoro o6pasoBaHus.

[OCTMXeHMe Uenn u3ydeHus ydebHoro npeameta «buonorus» Ha yrny6néHHOM YpoOBHE
obecneymBaeTca peLleHneM crefyroLwmx 3atau:

OCBOEHME 06y4YaloLMMUCA CUCTEMbI OUOMOTMMYECKUX 3HAHWIA: 06 OCHOBHbIX 6GMOMOrMYECKUX
TEOpusX, KOHLENUMSAX, TruUnoTesax, 3aKoHaxX, 3aKOHOMEPHOCTAX W MpaBuiax, COCTaBMAOLLMX
COBPEMEHHYIO eCTeCTBEHHO-Hay4YHYH KapTUHY MWUpa; O CTPOeHUM, MHOroobpasvm n 0COBEHHOCTAX
6ronornyecknx cuctemM (KneTka, opraHnsm, Nnonynaums, sud, 6uoreoleHos, 6uocgepa); 0 BblAaKOLLNXCS
OTKPbITUSAX U COBPEMEHHbIX UCCNEA0BAHNAX B GUONOMNN;

03HaKOM/IeHVEe 00y4atoLMXCs C MeToAaMu MO3HaHMS XXMBOW NPUPOAbI: UCCNef0BaTeNbCKUMM
MeToAaMn GMONOrMYecKUX HaykK (MONEKYNSPHOW M KNETOYHON 6uonoruun, amopuonorni u 6monorum
pa3BUTUSA, TEHETUKN W Cenekuuu, OUOTEXHOMOTUM W CUHTETUYECKOM OMOonorum, naseoHTonorum,
3KOM0rnn); MeTofamm caMoCTOATE/TbHOro NPOBeLeHNs GMONOrMYECKUX UCCeLoBaHNI B nabopaTopum un
B npupoge (HabnioaeHne, N3MepeHune, IKCMEPUMEHT, MOLEMPOBaHNE);

oBnafieHVe 00y4aloWUMUCH  YMEHUAMMW: CaMOCTOATENIbHO  HAxXOAUTb, aHaIn3npoBaTb U
MCNONb30BaTb OMONMOrMYECKYD MH(OPMALMIO; M0/b30BaTbC  OUOMOMMYECKON TepMUHONOTUEN 1
CUMBO/IMKOW; YCTaHaB/MMBaTb CBA3b MEXAY PasBUTMEM OMONOTUN U COLMaNIbHO-3KOHOMUYECKMM 1
3KONOrnyecKMMM npobnemamy  4YenioBeYecTBa; OLEeHMBATb MOCNEACTBMS CBOeW [AeATeNbHOCTM Mo
OTHOLLEHMIO K OKpY)KatoLLein NpuMpoaHOW cpefe, COGCTBEHHOMY 3[0POBbI0 U 3[40POBbIO OKPYXatoLLMX
noaen; 0b60CHOBbIBaTL M CO6MOAATL Mepbl MPOPUNAKTUKN WMHPEKLMOHHBLIX 3ab0/eBaHUin, npasBuna
noBefeHns B npupoge U obecrneyeHns 6e30MacHOCTM  COBCTBEHHOW  XKWU3HEAEATEeNbHOCTM B
ype3BblYaHbIX CUTyaUMsX MPUPOAHOr0 U TEXHOrEHHOro XapakTepa; XapaKTepu3oBaTb COBPEMEHHbIE
Hay4Hble OTKPbLITUA B 06/1aCTW Bronoruu;

pasBuTe Yy 00yvalomnXca WHTENEKTYalbHbIX UM TBOPYECKMX CMOCOOHOCTe B npolecce
3HAKOMCTBa C BblAAKOLMMUCA OTKPLITUAMU U COBPEMEHHBLIMW  WUCCNEAOBaHUSMU B GMONOTUN,
pelsaeMbiMM €0 npobsemaMun,  MeTOLONorMeil  BUOMOrMYecKoro  WUCCefoBaHUs,  NPOBeAEHWS
9KCMEepUMEHTASIbHBLIX UCCNEeLOBaHUM, pPeLleHns GMONOrMYeckmx 3agad, MOLeNMPOBaHNSA GUONOTNYECKMX
06BEKTOB 1 MPOLECCOB;

BOCMWTaHME Yy O00Yy4atoLMXCA LEHHOCTHOrO OTHOLUEHWA K >KMBOW NPMpoAde B LEIOM U K
OTAeNbHbIM €& 00beKTaM W ABNEHUAM; (POPMMPOBaHWE 3KONOrMYECKOW, FeHETUYECKON rpPaMOTHOCTY,
06LLei KynbTypbl NOBEAEHUS B NPUPO/E; MHTErpaLmm eCTeCTBEHHO-HAYUHbIX 3HAHWIA;

npuobpeTeHre 06Yy4YaKOLLMMUCA KOMMETEHTHOCTU B pauyvoOHaIbHOM  MPUPOAOMNO0b30BaHNN
(cobnofeHve nmpaBun MOBeLEHWS B NPUPOLE, OXpaHbl BWUAOB, 3KOCUCTEM, GMOCKEpbI), COXpPaHEHWUM
COOGCTBEHHOIO 3/10pOBbS WM 3[0POBbA OKPYXatoWMx nogeid (cobnogeHns Mep  NpogunakTuKu
3abonesaHnii, ob6ecneyeHne 6e30MaCHOCTU >KU3HEAEATE/IbHOCTM B Ype3BblYalHbIX  CUTyaLMax
NPUPOAHOro 1 TEXHOreHHOro XapakTepa) Ha OCHOBE UCMO0/b30BaHUA B1UONOTMYECKNX 3HAHWIA U YMEHWIA B
MOBCELHEBHOM YXU3HMW,;

CO3fjaHMe  YCNOBWMI  A/1I9  OCO3HAHHOrO0  Bbl6opa  O6y4YarWMMUCA  UHAMBUAYASTbHOM
o6pasoBate/ibHOiA TpaekTopuu, CMoCco6CTBYHOLLEN nocnefyroLemy MPOECCUOHAILHOMY
caMoonpeesnieHnto, B COOTBETCTBUM C MHAVBUAY/IbHbIMW MHTEpecaMmn U NOTPeBHOCTAMM PermoHa.



OOLLee YMCNo 4acoB, OTBEAEHHbLIX Ha M3y4yeHue BMONOrMn Ha yrnyoneHHOM YPOBHE CpefHero
obuero obpasosaHus, cocTtaenseT 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11 knacce —
102 yaca (3 yaca B Hefaento).

OT60p OpraHM3aumMoHHbIX (HOpPM, METOLOB W CPeAcTB 00yyeHUs OGUOMOTUMN OCYLLECTBAETCA C
YUYETOM CNeLMGUKN ero cCogepdxaHna 1 HanpaseHHOCTM Ha NPOLO/MKEHME BMONOrMYecKoro o6pa3oBaHus
B OpraHu3auusx cpefHero npog)ecCMoOHabHOro 1 BbICLLEro 06pa3oBaHus.

Obsi3aTeNnbHbIM - yCnoBMeM npu  00yyveHUM O6UONOTMM Ha Yriay6nEHHOM YpPOBHE SIBNSETCA
npoBefeHne NabopaTopHbIX W MPaKTUYeCKUX paboT. Takke ydyacTve 00y4aroWMXCH B BbIMOSHEHUM
MPOEKTHBIX N y4ebHO-NCCNeL0BaTeIbCKNX PaboT, TEMaTNKa KOTOPbIX ONpPeaenseTca yumTenem Ha OCHOBe
MMEIOLLMXCA MaTepUaibHO-TEXHUYECKNX PECYPCOB U MECTHBIX MPUPOLHBLIX YCIOBUNA.

COJAEP)KAHUE OBYYEHUA
10 KUIACC

CofepxxaHne nporpaMmbl, BblAENEHHOE Kypcusom, He BXOAWUT B MPOBEPKY rOCYLAPCTBEHHOM
utorosoi attectauum (FTNA).

Tema 1. Buosorusi Kak Hayka

CoBpemveHHad 6wuonorus — KOMMJEKCHas Hayka. Kpartkas wctopus passuTus 6Guonoruu.
Brvonornyeckne Haykm 1 nUsydaemble UMW NPo6siemMbl. PyHAAMeHTaNbHbIe, NMPUKIAAHbIE N MOUCKOBbIE
Hay4Hble nccnefoBaHns B 610OrnN.

3HaueHne 6uonorm B (HOPMMPOBAHMM COBPEMEHHON ECTECTBEHHO-HAy4yHOW KapTWHbI MuUpa.
Mpodeccun, cBa3aHHble ¢ Guonornen. 3HadyeHne GMONOTUN B MPaKTUYECKON [eATeNlbHOCT Ye/l0BeKa:
MeauLMHe, CeNbCKOM X034MCTBE, MPOMBbILL/IEHHOCTU, OXpaHe NpUpoabl.

JleMoOHCTpaL U

MopTpeTbl: ApuctoTtenb, TeogpacTt, K. JinHHein, XK. b. Nlamapk, Y. OapsBuH, Y. lapsein, I'.
MeHgenb, B. . BepHaackuin, . M. Masnos, N. . MeuHukos, H. . Basunos, H. B. Tumodees-
PecoBckuit, . YoTcoH, ®. Kpuk, [. K. benses.

Tabnuubl 1 cxembl: «CBA3b GUOMIOTUN C APYTUMU HayKaMu», «CrcTeMa 6UON0rMYECKUX HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

XKvBble cUCTEMbI Kak MpeaMeT u3ydeHWs 6uonorun. CBOWCTBA >KMBLIX CUCTEM: €AWHCTBO
XMMMYECKOro coctaBa, AUCKPETHOCTb M LENOCTHOCTb, C/IOKHOCTb U YNOPSAOYEHHOCTb CTPYKTYPSI,
OTKPLITOCTb, CamMoOpraHn3auus, CaMOBOCMNPOU3BEAEHMWE, Pa3fpaXMMOCTb, W3MEHUMBOCTb, POCT W
pasBuTHe.

YPOBHW OpraHn3aLuy XXUBbIX CUCTEM: MOJEKY/ISIPHbINA, KNETOYHBIA, TKAHEBbIN, OpPraHN3MeHHbIN,
NonynAUMOHHO-BUAOBOW,  3KOCUCTEMHbIN  (BMoreoueHOTUYECKMA),  6uoctepHblid.  Tpouecchl,
MPONCXOJALLME B XUBbIX cucteMax. OCHOBHbIE MPU3HAKM XMBOro. XXU3Hb Kak popMa CyLLeCTBOBaHMS
marepuun. Hayku, nsyyaroLime XnBble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHun3auuu.

N3yyeHne >kmBbIX cucTeM. MeTodbl OGMONOrMYecKoin Hayku. HabnogeHve, U3MepeHue,
3KCMEPUMEHT, cucTematmsaums, MeTaaHaiu3. OHATME O 3aBUCUMOW W He3aBUCUMOW MNepemMeHHON.
lMnaHnpoBaHMe 3KcnepumeHTa. locTaHoBKa M npoBepka runoTes. Hynesas runotesa. MoHATUE BbIOOPKM
N e€é [0CTOBepHOCTb. Pa3bpoc B 6OMONOrMyeckux faHHbIX. OueHKa [JOCTOBEPHOCTU MOMYYEHHbIX
pe3ynbTaToB. MNMPUYMHBI UCKXKEHUSA Pe3yNbTaToB 3KCNepumeHTa. MNMOHATME CTAaTUCTUYECKOrO TeCTa.

JleMoHCTpanuu

Tabnumupbl 1 cxembl: «OCHOBHbIE MPU3HAKM XW3HW», «buonormyeckme cuctembl», «CBOWCTBa
XXMBOW MaTepun», «YpOBHU OPraHv3aLmmn >XMBOW NpUpoabl», «CTPOeHME XXMBOTHOW KNeTKn», «TKaHu
YMBOTHbIX», «CUCTEMbl OPraHoB Ye/IoBeYeCKoro opraHuama», «buoreoueHos», «brnochepa», «MeToabl
N3YYeHUNSA XKNBOIN NPUPOLbI».

O6opypnoBaHve: nabopaTtopHoe 060pyaoBaHWe [19 NPOBeAeHWUs Ha6MOAeHWN, WU3MEepPeHWN,
9KCNEepUMEHTOB.

IIpakTnyeckas padora «/IcCNonb30BaHNe PasINYHbLIX METOLOB NP U3YUYEHUUN KUBBIX CUCTEMY.

Tema 3. buoJjiorusi KJeTku



KneTka — CTpyKTYpHO-(DYHKLMOHAIbHAsA efnMHMLA XMUBOTrO. VICTopua OTKPbITUS KeTKWU. PaboTbl
P. T'yka, A. NleBeHryka. KnetouHasa Tteopus (T. LUBaHH, M. LUneigeH, P. Bupxos). OCHOBHble
MOSI0XKEHNS COBPEMEHHOW K/ETOUHOW TEOPUMN.

MeTogbl MONIEKYNIAPHONM 1 KNETOYHON 6MOoNorMm: MMKPOCKONNSA, XpomaTorpadus, aneKTpogopes,
METOJ, MeYeHbIX aToMOB, AuddepeHUNansHOE  LEHTPURYTMPOBaHNE,  KYNbTUBMPOBAHME  K/IETOK.
H3yuenue ¢puxcuposannvix riemox. ONEKTPOHHAA MWUKPOCKONUA. KowxgoxarvHas MUKpOCKONUs.
Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHCTpauMu

MopTpeTbl: P. I'yK, A. NleBeHryk, T. LLIBaHH, M. LLneligeH, P. Bupxos, K. M. Bap.

Tabnumupl 1 cxembl: «CBETOBOM MUKPOCKOM», «QNEKTPOHHbIA MUKPOCKON», «/cTopnsa pa3BuTus
MEeTOZ0B MUKPOCKOMUN».

O6opyfoBaHMe: CBETOBOM  MWKPOCKOM, MUKpoMpenapatbl  PacTUTE/IbHbIX, JKUBOTHbIX U
bakTepuaibHbIX KNEeTOoK.

IpakTuyeckass paGora «/I3yyeHMe MeTOLOB KNETOYHOW 6uonormm  (xpomarorpadms,
anexkTpodopes, AnddepeHLmnansHoe LeHTpudyruposaHue, MLP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMUYECKNn cocTaB KNeTKU. Makpo-, MUKPO- 1 YNbTPamMUKPO3neMeHTbl. Boga v eé ponb Kak
pacTBOPWUTENSA, peareHTa, Yy4yacTMe B CTPYKTYPUPOBAHWW KNeTKW, Ternnoperynauum. MuHepanbHble
BELLeCTBa KNIETKW, UX B1osormyeckas posb. Posib KaTVOHOB U @aHVMOHOB B K/IETKE.

OpraHunyeckre BellecTsa KeTku. bruonorunyeckue nonvmvepsl. benku. AMUHOKUCNOTHBIN COCTaB
6enkoB. CTPYKTYpbl 6e1KOBOM MONeKynbl. [NepBryHas CTpyKTypa 6e/ka, nentuiHas cBA3b. BTopnyHas,
TPeTUYHasA, YeTBEpPTUYHaA CTPYKTypbl. [eHartypaums. CsoiicTBa 6enkoB. Knaccudukaums 6enkos.
Bronornyeckune gyHKUNM 6enKoB. I1puotnsr.

Yrnesofbl. MoHocaxapuibl, Aucaxapuibl, onurocaxapvgbl v nonucaxapugsl. O6wWmic nnaH
CTPOEHUA N (PU3NKO-XUMUYECKIME CBOMNCTBA YIIEBOAOB. buonornyeckune hyHKLUMN YrieBoLoB.

Nnnngpl. TuapodunbHo-rnapodobHble cBoicTBa. Knaccudmkaums nnunuaos. Tpurnvuepvast,
(hochonunmabl, BOCKK, cTepoubl. Brionornyeckue gyHKUmmM nunngos. O6LLme CBONCTBA BMONOrMYECKMX
MeMOpaH — TeKy4eCTb, CMIOCOOHOCTb K CamM03aMbIKaHWI0, MOJYNPOHMLAEMOCTb.

HyknenHosble kucnoTbl. IHK n PHK. CTpoeHne HYKNenHoBbIX KUCNoT. HykneoTuabl. MpuHUMN
KomMnieMmeHTapHocTU. Mpasuno Yapradda. Ctpyktypa OHK — aBoiiHas cnvpans. MecToHaxoXaeHue n
ouonoruyeckme gpyHkummn HK. Bugbl PHK. ®yHkuun PHK B KneTke.

CtpoeHne Monekynbl AT®. Makpoaprmyeckme cBasn B Monekyne AT®. Buonoruyeckue
(yHKuMn  AT®.  BOCCTaHOB/IEHHblE  MEPEHOCUYUMKW, WX  (YHKUMM B KNeTke.  Jlpyeue
nykneozuompugocghamor (HTD). CekBeHupoBaHve LOHK. Memoowr cenomuxu, mpanckpunmomuxu,
npomeomuKku.

CTpyKTypHas 6uonorus: OUOXUMUYECKME W  OMO(U3NYECKMEe UCCNeA0oBaHWA cocTaBa W
NPOCTPAHCTBEHHOW CTPYKTYPbl BUOMONEKYN. Modenuposanue cmpykmypbl u yHKYuil GUOMOLEKYIL U UX
Komnexcos. Komnvromepmwiii Ouzaun u OpeaHudeckull Cunmes OUOMOIEKYL U UX HeNPUPOOHBIX AHALO208.

JleMoOHCTpaLun

MopTpetbl: J1. MMonuHr, K. YotcoH, ®. Kpuk, M. YunkuHc, P. ®dpaHknnH, ®. CaHrep, C.
Mpy3uHep.

[varpavmmbl: «PacnpefeneHne XMMUYECKUX 3/1EMEHTOB B HEXUBOM npupoge», «PacnpegeneHve
XUMMUYECKNX 3/IEMEHTOB B XXMBOI NPUPOLE».

Tabnumupl 1 cxembl: «lMeprognyeckas Tabnmua XMMUYECKUX 31EMEHTOB», «CTPOeHMEe MOJEKY/bI
BOAbl», «BeLllecTBa B cOCTaBe OpraHu3moB», «CTpOeHWe MONeKynbl 6enka», «CTPyKTypbl 6e/1KOBOM
MONeKynbl», «CTpOeHMe MOMeKyn YrnesoaoB», «CTpoeHWe MONeKyn nnunuaoB», «HyKnemHoBble
KMCNoTbI», «CTpoeHre monekynsl AT®».

Ob6opyaoBaHve: XMMmyeckas nocyga v 06opynosaHue.

JlaGoparopuasn padora «O6HapyXeHMe 6e/1KOB C MOMOLLbH Ka4YeCTBEHHbIX pPeaKLii».

JlabopaTopnass pabGora «l/IccnefioBaHWE HYK/EMHOBbLIX KWUCMOT, BbIAENEHHbIX W3  KNeToK
Pa3NNYHbIX OPraHN3MOB».

Tema 5. CtpoeHue u GyHKIMH KIETKH



Tuvnbl  KNETOK:  3yKapuoTuuyeckas W  npokapuoTtuyeckas. CTPYyKTYPHO-(PYHKLUMOHA/bHbIE
06pa3oBaHus KNeTKu.

CTpoeHMe MpPoKapuoTUYECKOM KNeTKW. KneTouyHas cTeHka OGakTepuil n apxeld. OCOBGEHHOCTM
CTPOEHUA reTepoOTPOHOM M aBTOTPO(IHON MPOKAPUOTUYECKUX KNeTOK. MeCTo M pofib NPOKapuoT B
broueHo3ax.

CTpoeHMe U (PYHKLMOHMPOBaHME 3YKapuOTUYeCKOW KneTku. [MnasmaTtuyeckas MembpaHa
(nnasmanemma). CTpyKTypa nnasmatuyeckoi MembpaHbl. TPaHCMOPT BELLECTB Yepe3 MaasMaTUyecKyto
mMeMbpaHy: nacCuBHbIN (Anddysns, obneryéHHas Anddysns), akTUBHBIA (MEPBUYHbIA 1 BTOPUYHbIN
aKTVBHbIA  TpaHcnopT). [onynpoHMuaeMocTb MembpaHbl. PaboTa HaTpUiA-Ka/IMeBOro  Hacoca.
SHAOUMTO3: MUHOLMTO3, ParoumTos3. Ik3oumnTo3. KnetouHas creHka. CTpyKTypa U (DYHKLMW KNETOUHOM
CTEHKW pacTeHui, rprbos.

LUntonnasma. UwuTosonb. Lintockenet. [BwkeHue uutonnasmbl. OpraHouibl  KNETKW.
OfHomeMOpaHHble opraHomibl KMeTKW: 3HAonnasmatuyeckas cetb (ArC), annapar [onboxy,
NN30COMbI, MX CTPOEHME U (PYHKLUMKU. B3aumocBa3b 04HOMEMOpPaHHbIX OpraHouaoB KneTku. CTpoeHume
rPaHyNsApPHOro peTukynyma. Mexanusm nanpasnenus 6eakoé ¢ IIIC. CUHTE3 pacTBOPUMbIX OENKOB.
CuHTe3 K/ETOYHbIX MeMbpaH. [nagkuii  (arpaHynsipHbI)  3HAOMNMA3MATUYECKUIA  PETUKYNYM.
CekpeTopHasa pyHKuUma annapata Monbmkn. Moougurayus benxos ¢ annapame I onvoacu. Copmuposka
benxoe 6 annapame Ionvoocu. TPaAHCMOPT BeLLeCTB B K/eTke. Bakyonm pacTUTENbHbIX KIIETOK.
KneTouHbIi cok. Typrop.

[MoNnyaBTOHOMHblE ~ OpraHoufbl  K/ETKW:  MUTOXOHAPWUW,  nnactuibl.  IIpoucxosicoenue
mumoxonopuit u naacmuod. Cumbuoeenes (K.C. Mepexckosckuil, JI. Mapeynuc). CTPOEHNE U PYHKLUN
MUTOXOHAPUA W nnactug. [epBuYHbIE, BTOPUYHBIE W C/IOXKHbIE NAACTUALI (DOTOCMHTE3UPYHOLLMX
3yKapumoT. X10ponnacTbl, XPOMONACTbI, IEAKONIACTbI BbICLLMX PACTEHMWIA.

Hemem6paHHble opraHongbl knetkn CTpoeHve N (DYHKLMN HEMEMOPaHHbIX OpraHoMAOB KIETKW.
Pubocombl. Ilpomescymounvie guiamenmor. MUKPOPUIAMEHTbI.  Akmunosvie MuKpo@uiamermeol.
MbllLeYHble KNETKWU. Axkmurnosvie KOMNOHeHmbl HemblueuHblx kiemok. MUKpPOTPYy6oukn. KneTouHbli
LeHTp. CTpoeHne W [BWKEHME XIYTUKOB M pecHUYeK. MUKpOTpy6ouKkM umTonnasmbl. LIeHTpurons.
benku, accoyuuposannvle ¢ mukpoghunamenmamu u muxpompybouxamu. Momopnvie 6eaxu.

Anpo. O6on04Ka aapa, XpoMaTvH, Kapuonnasma, SApbILKN, NX CTPOEHUE U YHKLUMW. AAepHbIii
6e/IKOBbIN MaTpuKC. MPoOCTPaHCTBEHHOE PacrosOXeHE XPOMOCOM B MHTEP(A3HOM fape. Dyxpomamun u
cemepoxpomamun. BENKN XpPOMATUHA — TUCTOHbI. /unamuxa si0eproii 0060n0uku 6 mumose. HoepHulii
mparncnopm.

KneTouHble BKAOYeHMs. CpaBHUTENbHaA XapakKTEPUCTMKA K/ETOK 3yKapuoT (pacTUTeNbHOW,
YKMBOTHOW, rpuBHOI).

JleMoHCTpaL U

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

Tabnuubl 1 cxembl: «CTPOEHUE 3YKapUOTUYECKON KNeTKu», «CTPOEHUE >XMBOTHOWN KIETKU»,
«CTpoeHMe  paCTUTeNbHOM  KNeTku»,  «CTpOeHWe  MUTOXOHApUU»,  «Agpo»,  «CTpoeHue
MPOKaPUOTUYECKOIN KNETKN».

Ob6opynoBaHMe: CBETOBOW MUKPOCKOM, MUKPOMNpenapartbl pacTUTeNbHbIX, YXMBOTHbIX KIETOK,
MUKponpenapaTtbl 6aKTepraibHbIX KNETOK.

JlabopaTopHnasi pa6ora «/13yyeHne CTPOEHUS KNEeTOK pas/InYyHbIX OpraH1U3MOB».

IpakTuyeckas padora «/13yyeHne CBONCTB KNETOUHOM MeMOPaHbI».

JlaGoparopuas padGora «/iccnefjoBaHve nniasMonuM3a M AennasMonmsa B PacTUTeNbHbIX
KneTKax».

IpakTuyeckasi padora «/13ydeHne ABMXEHUA LMTOMNIa3Mbl B PaCTUTE/bHbIX KIETKax».

Tema 6. O0MeH BeleCTB U NPpeBpalLlleHHe JHEPIMHU B KJIeTKe

Accumunauma M- gUCCUMUNALMA — [Be CTOPOHbl MeTabonusma. Twunbl 0OMeHa BeLLECTB:
aBTOTPO(HLIA N TeTepoTPOMHbLIA. YuyacTue KuCiopoda B OOMEHHbIX MpoLeccax. JHepreTuyeckoe
obecnedveHve KeTKW: npesBpauieHne AT® B 00MeHHbIX npoueccax. PepMeHTaTUBHBIA XapakTep
peakLMii  KNetoyHoro Metabonusma. PepmeHTbl, MX CTPOEHWEe, CBOWCTBA WM MeXaHWU3M [JelCTBUS.
KodepmeHTbl. OTANYMA (hepMEHTOB OT HeOpraHMYecKUX Katasm3aTopoB. benku-akTuBaTopbl U 6enku-
WNHIMOUTOPbI. 3aBUCUMOCTb CKOPOCTY (hepMEHTATUBHbIX peakLuid OT pasnyHbIX (haKTOpOB.



[MepBUYHbIN CUHTE3 OPraHNYECKNX BELLECTB B KNETKE. POTOCUHTES. AnoKCUEHHDLL U OKCULEHHBLI
gdomocunmes y 6axmepuii. Ceemocodbuparowue nuemeHmol U NUSMEHMbl PeakyuoHHo2o yenmpa. Ponb
X/10pONacToB B npouecce hoTocmMHTe3a. CeeToBast U TeMHOBasA (hasbl. @omoovixanue, Cs., Cy. u CAM-
munwvl pomocunmesa. TPOJYKTUBHOCTb (POTOCUHTE3A. BnusHMe pasninyHbIX (PakTOpOB Ha CKOPOCTb
(hoTocnHTE3a. 3HaYeHNe (POTOCUHTESA.

XemocuHTe3. Pa3Hoobpasve OpraHM3MOB-XEMOCUHTETMKOB: HUTpUQUUUpYOLLe  BGakTepuu,
Xene3obaktepun, cepobakTepun, BOLOPOAHbIE 6aKTepUn. 3HaUYeHEe XeMOCUHTESA.

AHa3pobHble opraHusmbl. Bugbl 6poxkeHus. [poAyKTbl OPOXEHUs W WX UCMONb30BaHWe
4e/IoBEKOM. AHA3PO6HbIE MUKPOOPraH/3Mbl Kak 06beKTbl 6OTEXHOMOM MW 1 BO36YAMTENN BONE3HEN.

A3p06HbIe OpraHn3Mbl. JTarnbl 3HEPreTM4eckoro obMeHa. MoaroToBuUTeNbHbIN 3Tan. nkKonms —
OeCKMCNOPOLHOE pacLleneHune rKOo3bl.

Brvonornyeckoe OKUCNEHWE, WM KNETOYHOe [bixaHwe. Pofb MWUTOXOHAPWUIA B npoueccax
OMONOrMyYecKoro OkucneHus. Linknuueckune peakuun. OKuUcUTeNbHOE (ochopuanpoBaHue. Duepeus
Membpannoeo  epaduenma  npomonos. Cummes ATD: paboma npomonnou ATD-cunmasoi.
MpenmyuiectBa aspobHOro nNytm o0OMeHa BewecTB nepes  aHaspoOHbIM.  IPGeKTUBHOCTb
3HepreTMyecKoro obmeHa.

JleMoOHCTpaL U

Moptpetbl: K. Mpuctan, K. A. Tumupsazes, C. H. BuHorpagckuii, B. A. DHrenbrapar, .
Mwutyenn, I'. A. 3aBap3uH.

Tabnmupl N cxembl: «POTOCUHTES», «DHEPreETUYECKMNIN 0OMEH», «BMOCUHTE3 GefKa», «CTpoeHune
(hepmeHTa», «XeMOCUHTE3».

Ob6opynoBaHMe: CBETOBOW MWKPOCKOM, 060pyfoBaHWe A1 MPUTOTOBEHUS MOCTOSHHbLIX W
BPEMEHHbIX MUKPOMNPenapaTos.

JlaGoparopuasi padora «/I3yyeHMe KaTa/IMTUYECKOA aKTUBHOCTM (PepMeHTOB (Ha npumMepe
amunasbl Uu Katanasbl)».

JlaGoparopuasi padora «/I3yyeHne (pepMeHTATMBHOIrO pacLUensieHns nepokcuaa BOZopoja B
PaCTUTENbHBIX N XXUBOTHbBIX K/IETKAX».

Jla6oparopuas padora «CpaBHeHMe MPoLeccoB (DOTOCMHTE3A N XEMOCUHTE3a».

JlaGopaTopnas padora «CpaBHEHME MPOLECCOB OPOXKEHNSA U AbIXaHNSA.

Tema 7. HacneacreenHass nHGOpMAanKs U pean3anus eé B KJIeTKe

PeakLMn MaTPUYHOro CUHTE3a. MPUHUUN KOMMNJIEMEHTAPHOCTI B peakuusax MaTpuUYHOro CUHTesa.
Pea/3aumsa HacnefCTBEHHON WH(opMauun. [eHeTUYeCKWin Kof, €ero CBOWCTBa. TpaHCcKpunuua —
MaTpuuHbIA  cuHTe3 PHK. TpuHUMMbI TPAHCKPUMUMK:  KOMMIEMEHTAPHOCTb, aHTUnapanieflbHoCTb,
acUMMeETpPUYHOCTb. Cospesanue mampuunvix PHK 6 asykapuomuueckou kiemxe. Hexooupyrowue PHK.

TpaHcnaums n eé aTanbl. Yvactve TpaHcnopTHbix PHK B 6MOCMHTE3e 6efika. Ycnosus
orocuHTesa benka. KoampoBaHne aMMHOKKUCNOT. Ponib pubocom B 61ocuHTE3e Berka.

Coepemennvie npedcmasienuss o cmpoenuu cenos. OpraHu3aLumg reHoma y nNpoKapuot u
3YKapuoT. Perynaums akTMBHOCTM TEHOB Yy NpokapuoT. [munotesa ornepoHa (. XKako6, XK. MaHo).
MonexynapHvle mexaHuzmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuma 6 pezynayuu pabomoi
2enos. Perynaums 06MeHHbIX NPOoLEeccoB B KneTke. KneToyHblil romeocTas.

Bupycbl — HEK/IETOUHbIE (POPMbI XXU3HU 1 06NMraTHbIe NapasnTbl. CTPOEHMEe NPOCTbIX U CIOXKHbIX
BUPYCOB, PETPOBMpPYCOB, 6GakTepuodaroB. JKusuennvii yuxn JIHK-codepocawux eupycos, PHK-
cooepacawux eupycos, bakmepuogazos. Obpamuas mpancKpunyus, peeepmasd, UHmezpasda.

BupycHble 3a60/1eBaHNA YeNOBEKA, XMBOTHbIX, pacteHuin. CMALA, COVID-19, counanbHble W
MeULMHCKME NPo6embl.

buoungopmamuxa: unmecpayus u avanuz Oonvuwiux maccugos («bigdata») cmpyxmyphvix
ouonocuyeckux oOauuwvix. Hanomexuonoeuu 6 ouonoeuu u meouyuwne. IIpoepammupyemvle GyHrkyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JemoHCTpauMu

MopTpeTbl: H. K. Konbuos, . V. iBaHOBCKUIA.

Tabnumupl 1 cxembl: «brocnHTe3 6enkay», «FeHeTUYECKNiA Koay», «Bupycbl», «bakTepurodarn».

IIpakTuueckas padora «Co3gaHne MOAENN BUPYCa».

Tema 8. /KuzHeHHBIN HUKJ KJIETKH



KneTouHbIn UMKn, ero nepuodbl n perynauus. NHTepgasa n muto3. OCOBGEHHOCTU MPOLECCOoB,
npoTeKaroLwmx B MHTepdase. MoLroToBKa KNeTKN K AeneHnto. MNpecuHTeTuuecknii (MOCTMUTOTUYECKNIA),
CUHTETUYECKMIA N MOCTCUHTETUYECKMIA (NMPEMUTOTUYECKWNIA) NEPUOLbI UHTEP(A3bI.

MatpuuHbiin cnHTes AHK — pennnkaums. MpuHuymnel pennvkauum QHK: KoMnneMeHTapHOCTb,
MOMIYKOHCEPBATUBHBIA CUHTE3, aHTMNapanieNlbHoCTb. MexaHusMm pensimkaumm AHK. XpomMocombl.
CTpoeHve Xpomocom. Tenomepbl U TefioMepa3a. XPOMOCOMHbIA Habop KIETKM — KapuoTwun.
AnnnongHelin n ranfongHbli Habopbl XPOMOCOM. TOMONOTrMYHbIE XPOMOCOMbI. [10/10Bble XPOMOCOMBbI.

JeneHve knetkn — muto3. CtagmMm MUTO3a U NPOUCXOAALLME B HUX Mnpouecchl. TuMnbl MUTO3a.
KapnokuHes u LUTOKMHe3. bruonornyeckoe sHayeHe MUTO3a.

Perynsaumsa MUTOTUYECKOrO LKA KNeTKW. Nporpammmpyemas KieTouHas rubesib — anonTos.

KneTouHoe £4po, XPOMOCOMbI, (PYHKLMOHa/IbHAA TeHOMUKA. Mexanuzmol npoaugpepayuu,
oughgepernyuposxu, cmapenus u subenu kiemok. «Lupposas kiemxay — buoungopmamuveckue mooenu
DYHKYUOHUPOBAHUS KILeMKU.

JdemMoHCTpauMu

Tabnmubl N cxXembl: <«KU3HEHHbIA UMKA  KNeTKW», «Mutos», «CTpoeHMe XPOMOCOM»,
«Pennukauma OHK».

O6opyaoBaHMe: CBETOBOW MUKPOCKOM, M1KporpenapaTtbl: «MUTO3 B KNeTKax KopeLuKa nyKa.

JlabopaTopnasi paGora «/13yyeHre XpOMOCOM Ha FOTOBbIX MUKpOMpenapaTax».

Jlaboparopuas pa6ora «HabnogeHe MUTO3a B KNETKAaX KOHYMKA KOpeLlKa /iyKa (Ha roToBbIX
MUKponpenaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

Bronornyeckoe pasHoobpasve opraHu3MoB. OLHOK/IETOUYHbIE, KOMOHWA/IbHbIE, MHOTOK/IETOYHbIE
OpraHun3smsl.

OC0BGEHHOCTN CTPOEHUS N YXN3HEeLeATeNIbHOCTU OAHOK/IETOYHbIX OpraHuM3mMoB. bakTepuu, apxeu,
OLHOK/IETOYHbIe Fpnbbl, OAHOK/ETOYHbIE BOLOPOCU, APYrue NPOTUCTLI. KOTIOHWa/IbHbIe OpraHn3Mbl.

B3aMOCBA3b 4acTeil MHOrOKIEeTOYHOro opraHusma. TKaHW, opraHbl U CUCTEMbl OpraHoB.
OpraHu3m Kak eivHoe Lenoe. [F'omeocTas.

TKaHM pacTeHuil. Tunbl pacTUTeNbHLIX TKaHel: o0bpa3oBaTe/ibHas, MOKPOBHasA, MPOBOAsLLAS,
OCHOBHasl, MexaHu4yeckasi. OCOGEHHOCTM CTPOeHMs, (DYHKLUMIA M PacrnofioKeHWs TKaHeln B opraHax
PacTeHWA.

TKaHM XXMBOTHbLIX W 4enoBeKa. TUMbl XXMBOTHbIX TKaHE: anuTennanbHass, COeAMHUTENbHas,
MblLLEeYHas, HepBHas. OCOBEHHOCTU CTPOEHUS, (DYHKLMIA 1 PacrofioXXeHUst TKaHel B OpraHaxX XXUBOTHbIX
N YenoBeka.

OpraHbl. BeretaTBHble W reHepaTMBHble OpraHbl pacTeHWid. OpraHbl U CUCTEMbl OpraHoB
YXUBOTHbIX U YenioBeka. PyHKLMM OpraHOB 1 CUCTEM OpPraHoB.

Onopa Tena opraHn3moB. Kapkac pacTeHuil. CkeneTbl OLHOKIETOYHbIX W MHOrOK/IETOYHbIX
YXMBOTHbIX. Hapy>XHbIli 1 BHYTPEHHWIA cKeneT. CTPOEHNE U TUMbl COEANHEHNS KOCTENA.

[BvXeHne opraHu3MoB. [BMKeHWe OAHOK/IETOYHbIX OpraHuM3MOB: amEébOouAHOe, XXIYTUKOBOE,
PECHMYHOE. []BMXKEHNE MHOTOKNETOUHbIX PacTeHWIA: TPONM3Mbl U HaCcTUW. [BMKEHNE MHOMOKIETOUYHbIX
YXMBOTHbIX U YenioBeKa: MbllleyHas cuctemMa. Pediekc. CKeneTHble MbllLbl U 1X paboTa.

MutaHne opraHu3mos. [lornoweHne BOAbl, YINIEKACNONO0 rasa W MUHepasibHbIX BeLLECTB
pacTeHnAMWU. [UTaHWe XWBOTHbLIX. BHYTPUNONOCTHOE M BHYTPUKIETOUHOE MuLleBapeHue. [uTaHue
MO3BOHOYHbLIX KMBOTHbIX. OTAeNbl  NULLEBAPUTEIbHOrO  TpakTa. [lulieBapuTesibHble  Xenesbl.
MnweBapnTenbHasa cMcTeMa YenoBekKa.

[blXaHne opraHn3moB. [bIXxaHue pacTeHWiA. [bixaHuWe >XMBOTHbIX. Aundysns rasos uepes
NMOBEPXHOCTb KNETKN. KOXKHOe ApblxaHue. [lbixaTe/slbHas NOBEPXHOCTb. YKabepHoe 1 NIEroYHoe fblXaHue.
[bIXaHne MnO3BOHOYHbLIX >XMBOTHbIX W 4YesioBeKa. OBO/IOLMOHHOE YCNOXXHEHUE CTPOeHUA NErkmx
NO3BOHOYHbIX XMBOTHLIX. [bixaTenbHad cucTeMa 4enoBeka. MexaHU3M BEHTUNALMM NETKUX Y NTUL W
MnekonuTaroLwmx. Perynaums abixaHus. [bixateibHble 06bEMBI.

TpaHCNoOPT BELLECTB Y OpraHM3MOB. TPaHCMNOPTHbIE CUCTEMbI PACTEHWUIA. TpaHCMOPT BeLLEeCTB Y
XXUBOTHbIX. KpoBeHOCHas cucTema u eé opraHbl. KpoBeHOCHadA cUCTEMa MO3BOHOYHBLIX XXMBOTHbIX U
yenoBeka. Cepaue, KpPOBEHOCHble cocydbl WM KpoBb. Kpyrn KpoBooOpalleHus. OBOJIHOLMOHHBIE



YCNOXHEHUSA CTPOEHMSI KPOBEHOCHOM CUCTEMbl MO3BOHOYHbIX >KMBOTHbIX. PaboTa cepfua u eé
perynauus.

BblgeneHve y opraHusmoB. BbifeneHve y pacTeHui. BolgeneHne y XXMBOTHbIX. COKpaTUTe/bHbIe
Bakyonu. OpraHbl BbleneHns. ®unbTpaums, CeKpeLmns n 06paTHOe BCacbiBaHWE KaK MeXaH/3Mbl paboThbl
OpraHoB BblgeneHns. CBs3b MNOMOCTU Tena C KPOBEHOCHOW W BbIAeNIMTENbHOW cucTeMamn. BoblgeneHue y
MO3BOHOYHbIX XXMBOTHbIX M Yenoseka. Moyku. CTpoeHne 1 (yHKLMOHUPOBaHNe HeghpoHa. Obpa3oBaHue
MOYU Y YeNioBeKa.

3awmta y opraHu3moB. 3awpta y OLHOK/IETOYHbIX OpraHn3moB. Crnopbl GakTepuil U UMCTbI
npocTenwmx. 3aumra y MHOTOKIETOYHbIX pacTeHnid. KyTukyna. Cpefcrea NacCvBHOW U XMMUYECKON
3aWmThl. PUTOHUMABI.

3almTa Y MHOTOKNETOUHbIX XXMBOTHbLIX. MOKPOBbI U UX NPOU3BOAHLIE. 3allinTa opraHu3Ma ot
bonesHeil. IMMyHHas cuctema 4enoBeka. KNeTouHblid U rymopanbHbIi UMMYHUTET. BPOXAEHHBIA 1
NPUOBPETEHHBIA  CNEeUUMUYEcKUin  UMMYHUTET. Teopusi K/OHa/IbHO-CeNeKTUBHOIO uMMyHuteTta (IM.
Apnux, ®. M. bepHet, C. ToHeraBa). BocnanutenbHble OTBETbl OpraHM3MoB. Posb BPOXXAEHHOTO
NMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3a00/1€BaHMUIA.

Pa3gpaXxumMocTb U perynauma y opraHnMsMoB. Pa3gpaXkMMoCTb Y OLHOKNETOYHbIX OpraHu3mosB.
Takcucbl. PazapaxXmMMoCcTb U perynaums y pacteHuid. POCTOBbIE BELLLECTBA M UX 3HAYEHME.

HepBHas cuctema v peneKTopHas perynaums y XXMBOTHbIX. HepBHas cuctema n eé oThesbl.
IBO/MOLUMOHHOE YC/IOXKHEHME CTPOEHUS| HEPBHOM CUCTEMbI Y XXMBOTHbIX. OTAe/bl FO/0BHOr0 MO3ra
MO3BOHOYHbIX XXMBOTHbIX. Pedpiekc n pediekTopHas gyra. besycnoBHble U YCNOBHbIE Peq/IEKCHI.

"ymopasibHasi perynaums n sHAOKPUHHAsA CUCTEMa XXMBOTHbIX U YenioBeka. XKenesbl 3HAOKPUHHOW
CUCTEMbI U WX TOPMOHbI. [elCTBME TOPMOHOB. B3aMMOCBA3b HEPBHON W 3HAOKPUHHOW CUCTEM.
"mnoTanamo-runogusapHas cucTema.

JdeMoHCcTpannn

MopTpeT: W. I1. INaBnos.

Tabnmubl 1 cxembl: «OAHOK/ETOYHbIE  BOLOPOC/M», «MHOIOK/METOYHbIE  BOLOPOC/IN,
«bakTepumn», «lpocTeiiwme», «OpraHbl LBETKOBbIX PacTeHWi», «CUCTeMbl OpraHoB MO3BOHOYHbIX
YXMBOTHbIX», «BHYTpPEHHee CTPOEHME HACEKOMbIX», «TKaHW pacTeHui», «KOpHeBble CUCTEMbI»,
«CTpoeHune cTebna», «CTpoeHMe NIMCTOBOM MNAACTUHKM», «TKaHU >KMBOTHbIX», «CKeNneT 4enoBeKka,
«[nilieBapuTenbHaa cuctema», «KpoBeHOCHas cucTeMa», «[lbixatenbHad cucTema», «HepBHas
cuctema», «Koxa», «MblleyHasa cuctema», «BblgenutensHas cuctema», «OHOOKPUHHAA CUCTeMa,
«CTpoeHve  MbIwUpbl», «<AMMYHUTET», «KULIEYHOMONOCTHbIE», «CXema MUTaHUs  PacTeHWUiA»,
«KpOBEHOCHbIE CUCTEMbI MO3BOHOYHBLIX >XMBOTHbIX», «CTpoeHue ruapbl», «CTpoeHVe nnaHapum»,
«BHYTpeHHee CTPOeHMe A0XKAEBOro yepBs», «HepBHas cuctema pblb», «HepBHas cuUCTEMa NSATYLLKA»,
«HepBHad cucTemMa MpecMbIKatoWmMXcsa», «HepBHas cuctema nNTuL», «HepBHas  cucTema
MNIeKONUTaKoLLMX», «HepBHas cucTeMa YenoBekay, «Peqekcs.

O6opyaoBaHMe: CBETOBOW  MWMKPOCKOM, MWMKporpenapaTtbl OAHOKMETOYHbIX  OPraH13mos,
MUKponpenapatbl TKaHel, PakoBWHbI MOJIIIOCKOB, KO/INEKUMN HACEKOMbIX, WI/IOKOXMX, >KUBbIE
9K3eMN/SPbl  KOMHATHbIX PacTEeHWA, repbapum pacTeHWin pasHbIX OTAENOB, BNaXHble MpenapaTtbl
YXVMBOTHbIX, CKefleTbl MO3BOHOYHbIX, KOMIMEKUMN 6ECNO3BOHOUHbIX XXMBOTHBIX, CKEMeT YeNOoBeKa,
obopyfoBaHMe [ANA AEMOHCTpauuy MOYBEHHOTO M BO3AYLUHOINO MWUTaHWS PaCTEHWIA, pacLUensieHns
Kpaxmasia u 06enkoB Noj [AeincTBMeM (epmeHTOB, 060pyfoBaHWe [ANA [LEMOHCTpauunM OnbITOB MO
N3MEPEHMNIO YKU3HEHHOM EMKOCTU NErKMX, MeXaHu3Ma AblXaTeNbHbIX ABVXKEHWIA, MOAENN [O/OBHOI0O
MO3ra pas/INYHbIX XXUBOTHbIX.

JlaGoparopuasn padora «/13yyeHne TKaHel pacTeHNIA».

JlaGoparopnas padora «/13yyeHne TKaHel XXNBOTHbIX».

Jladoparopnasi padora «/13yyeHne opraHoB LBETKOBOI0 PacTeHUSA».

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

®PopMbl Pa3MHOXEHUS OpraHM3MOB: 6ecrnonoe (BKIKOYas BeretatMBHOE) M Nonosoe. Bupgbl
6ecnosioro pasMHOXeHUA: NOYKOBaHWe, CropynALmMs, hparMeHTaL s, KNOHUPOBaHWE.

MonoBoe pasmHOXeHue. MonoBble KNeTKU, unau rameTbl. Meio3. CTagun meiosa. MosefeHue
XPOMOCOM B Meli03e. KpoccuMHrosep. b1Monornyeckunin CMbIc/i Meliosa 1 nosioBoro npotecca. Meio3s u ero
MECTO B XM3HEHHOM LK/e OpraHn3mMoB.



Mpen3apoabilleBoe pa3BuTne. NaMeToreHes y XMBOTHbIX. [MonoBble xenesbl. Obpa3oBaHUe U
pa3BUTKNe NoM0BbIX KNETOK. CnepmMaToreHes 1 ooreHes. CTpoeHve NosioBbIX KNETOK.

OnnogoTBopeHne U 3MOPUOHa/IbHOE  PasBUTME HKMBOTHbIX. Cnocobbl  OMNIOA0TBOPEHUS:
Hapy>KHOe, BHYTpeHHee. NapTeHoreHes.

VHamBunayanbHoe pasBuTMe OpraHuM3MoB (OHTOreHes). OMOPMONOrMa — Hayka O pasBUTUM
OpraHu3moB. Mopgoeenesz — 00Ha u3 enasuvix npobaem dsmopuonocuu. Konyenyus mopgocernos u mooenu
mopeghozenesza. CTafim aMOPUOreHesa XXMBOTHBIX (Ha NpumMepe Narywkmn). ApobneHve. Tunbl 4pobneHus.
Jemepmunuposannoe u nedepmunuposannoe opobnenue. Bracmyna, munet 6aacmyn. OCOBEHHOCTU
Ap06MeHNA MNeKoNUTaKoWMX. 3apo/bllleBble NUCTKU (racTpynsaums). 3aknafka opraHoB M TKaHen w3
3apofbllleBbIX /IMCTKOB. B3aMMHOe BMMSIHWME YacTell pa3BMBAIOLLErocs 3apofbla (3M6pUoHabHas
NHAYKUMA). 3aKnafka nnaHa CTPOEHUS XXMBOTHOIO Kak pesy/bTaT MepapXMyecKnx B3avMOLeCcTBuiA
reHoB. BnnsHue Ha aM6proHanbHOe pasBUTME PasNNUHbIX (DaKTOPOB OKPYXKatOLLEN cpeabl.

PocT ¥ pa3BUTUE >XMBOTHbIX. MOCTIMOPUOHANbHBIA Mepuog. lMpsaMoe U HenpsaMoe pas3BuUTHE.
Pa3BunTMe ¢ MeTaMop(go30M Y 6eCrno3BOHOYHBLIX U MO3BOHOYHbLIX XUBOTHbLIX. bruonornyeckoe sHayeHue
NpPAMOro 1 HempsMOro pasBuTUA, UX pacrnpocTpaHeHWe B Npupoge. TuMbl pocTa XMBOTHbLIX. PakTopbl
PErynaumMmM pocta XMBOTHbIX W yenoBeka. CTagum MOCTIMOPMOHANIBHOIO PasBUTUA Y YKUBOTHbLIX U
yenoseka. Meprofbl OHTOreHesa Yenoseka. CTapeHne N CMepPTb Kak 61OM0rMYecKmne npoLecehbl.

Pa3MHOXeHVe W pa3BUTWE pacTeHuid. ameToUT U cnopoduT. Meiio3 B XXU3HEHHOM UMKIe
pacTeHuin. O6pa3oBaHWe crnop B npouecce meino3a. [ameToreHes y pacTeHuil. ONnofoTBOPeHWe U
pa3BMTME pacTUTE/IbHbIX OPraHu3MoB. [BOMHOE OMI0A40TBOPEHNE Y LBETKOBbIX pacTeHnin. O6pa3oBaHue
N pas3BUTKE CEMEHN.

MexaHu3Mbl Perynsuum OHToreHesa y pacTeHU N XXMBOTHBIX.

JleMoOHCTpaL U

MopTpeTol: C. I'. HaBawwuH, X. LLnemaH.

Tabnuubl n cXeMbl: «BeretatmBHOE pasMHOXeHME», «TuMbl 6Gecnonoro pasMHOXEHUS»,
«Pa3MHOXeHWe X1aMULOMOHaAbl», «Pa3MHOXeHMWe 3BI/IeHbl», «Pa3MHOXeHWe ruapbl», «Meino3»,
«XpOMOCOMbI», «["ameToreHes», «CTpoeHWe SAMUEKNETKM WU criepmato3onja», «OCHOBHble CTaguu
OHTOreHesa», «lpsiMOe M Henpsamoe pa3BuTUe», «Pa3BUTWE MAWMCKOro XKyka», «Pa3BuTue capaHun»,
«Pa3BuTne NArywKn», «[BONHOe OM/I0LOTBOPEHNE Y LBETKOBbIX pacTeHWUid», «CTpoeHWe CeMsiH
O[JHOAONbHBLIX U ABYAONbHbLIX PaCTEHUIN», «XKU3HEHHBIN LMK MOPCKOW KanycTbl», «XKWU3HEHHbINA LMK
Mxa», «KN3HEHHbIV LMK NanopoTHUKa», «KU3HEHHDbIA LKA COCHbI».

Ob6opynoBaHve: CBETOBOW MUKPOCKOM, MUKpOMpenapaTbl AALEKIETOK 1 CnepMaTo30MioB, MOAeNb
«LIMKN pasBUTUA NATYLLKA».

JlabopaTopnasi paGora «/13yyeHne CTPOEHNS NOMNOBbLIX KNETOK Ha TOTOBLIX MUKPOMpPenapaTax».

IMpakTuueckasi pa6ora «BbIBNeHWE MNPU3HAKOB CXOACTBA 3apoAbllleid  MO3BOHOUHbIX
XXUBOTHbIX».

JlaGoparopuasn pa6ora «CTPOEHME OPraHOB Pa3MHOXXEHUA BbICLUMX PaCTEHWIA.

Tema 11. I'eHeTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

cTopusi CTaHOBNEHUS N PasBUTUS TEHETUKM KakK Hayku. Pabotel I'. MeHgens, . ge ®pusa, T.
MopraHa. Po/lb OTEYECTBEHHbIX Y4YEHbIX B pa3BUTUM reHeTuku. Pabotbl H. K. Konbuosa, H. W.
Basunosa, A. H. benosepckoro, I'. [I. KapneueHko, FO. A. dunmnueHko, H. B. Tumodeesa-PecoBcKoro.

OCHOBHble TEHETUYECKME MOHATUA U CUMBO/bI. [TOMONOTMYHbIE XPOMOCOMbI, an/eflbHble TEeHBbI,
aNbTepHaTUBHbIE MPU3HAKKN, JOMUHAHTHBIA 1 PELLECCUBHbIA NPU3HAK, FOMO3WUI0Ta, reTepo3nroTa, YicTas
NNHWS,  TMopuabl, reHotun, eHoTun. OCHOBHble MEeTOAbl TEHETUKW:  TMOPUA0NOTNYECKNN,
LIMTONOrMYECKINIA, MONEKYNSIPHO-TEHETUYECKWIA.

JleMoHCTpanun

MopTpetbl: . MeHpens, . ge dpus, T. MopraH, H. K. Konbuos, H. . Basunos, A. H.
Benosepckuia, I. [. KapneyeHko, FO. A. dunnnyeHko, H. B. TuModeeB-PecoBCKuIA.

Tabnumupl 1 cxembl: «MeToAbl TeHETUKN», «CXeMbl CKPELLMBAHUSAY.

JlaGoparopuas padora «[Jpo3odumna Kak 06beKT FeHETUYECKUX UCCNEeLOBaHNIA».

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH



MoHornbpuaHoe ckpewmsaHme. epBblii 3aKOH MeHaens — 3aKoH efuMHoo6pasvsi rnépuaos
MepBoro MnokoneHus. [pasnno LOMUHMPOBaHUA. BTopol 3akoH MeHfens — 3akOH pacLuyeneHuns
NPU3HaKoB. LIMToNornyeckmne 0CHOBbI MOHOrMOPUAHOIO CKpeLmBaHms. MMnoTesa YNCTOTbI ramerT.

AHanmsunpytollee ckpelymBaHme. TpOMEXYTOUHbIA XapakTep HacnefoBaHus. PacluenneHue
NPU3HAKOB NPW HEMOSHOM JOMUHUPOBAHUN.

AnrnbpungHoe ckpewyBaHve. TpeTuid 3akoH MeHAens — 3akOH He3aBMCKMMOrO HacnefoBaHuA
NPU3HaKoB. LIMToN0ornyeckme 0CHOBbI AUTMOPUAHOIO CKpeLmBaHms.

CuenneHHoe HacnefoBaHWe Npu3HakoB. PaboTbl T. MopraHa. CuenieHHOe HacnefoBaHue reHoB,
HapyLLeHVe cLuensieHns Mexxay reHammn. XpoMOCOMHasi TEOpUs HacNeACTBEHHOCTMU.

leHeTMKa nona. XPOMOCOMHBIA MexaHu3M onpefeneHns nona. AyTOCOMbl U MOOBbIE
XPOMOCOMbI. [TOMOrameTHbIA U reTeporaMeTHbId Non. MeHeTMYeckast CTPYKTypa MOMOBbIX XPOMOCOM.
HacnegoBaHue NpU3HaKOB, CLEMIEHHBIX C MOJIOM.

leHOTMN Kak UenocTHad cuctema. [lneiioTponms — MHOXECTBEHHOE [eWCTBMe reHa.
MHOXeCTBEHHbIA annennsM. B3aumopgeiicTBue HeannenbHbIX reHoB. KoMMeMeHTapHOCTb. 3nucTas.
Monnwvepus.

"eHETUYECKMIN KOHTPO/b Pa3BUTUSA PaCTEHUI, XXMBOTHbIX 1 YE/IOBEKA, a TAKXKe (PU3MOM0rMYECKNX
MPOLEeCccoB, MOBEAEHMS W  KOTHUTUBHBLIX (DYHKLUMA. [eHeTMYecKMe MexaHU3Mbl CUMOMOreHesa,
MeXaHM3Mbl B3aUMO/EACTBUS «XO03MH — MapasnT» U «X035UH — MUKPOOMOM». eHeTMYECKMe acneKTbl
KOHTPONA U U3MEHeHWs HacneACTBEHHOM NH(OPMaLMKN B NOKONIEHWAX KNETOK M OpraH13MOoB.

JdeMoHcTpannmn

MopTpeTbl: ['. MeHAenb, T. MopraH.

Tabnuubl 1 cxembl: «[lepBbld U BTOPOW 3aKOHbl MeHAens», «TpeTuid 3akoH MeHaens»,
«AHann3MpyloLlee cKpelmsaHue», «HenonHoe AOMUHMPOBaHMe», «CuenjeHHoe HacnefosaHue
NPU3HaKoB y Apo30tunbl», «eHeTuka nona», «KapuoTun uyenoseka», «KapmoTun Apo30¢unbi»,
«Kaprotun ntuubl», «MHOXeCTBEHHbIV annenmsm», «BsaumoaencTeme reHoB».

ObopynoBaHve: MOAenb A1  AeMOHCTpauMu 3aKOHOB efuMHOo06pasus rvbpuios MepeBoro
MOKO/IEHNS W pacLensieHns Mpu3HakoB, MOeNb A4 [AeMOHCTpauuM 3akoHa He3aBUCMMOro
HacfefoBaHMA MpPU3HAKOB, MOAeNb A1 [AeMOHCTpauuu  CLEMIEHHOro HacnefoBaHUs MpU3HAKOB,
CBETOBOM MUKPOCKOIM, MUKporpenapar: «4po3odunax.

IMpakTuueckasi padora «/I3yyeHne pe3ynbTaTOB  MOHOIMOPUAHOIO  CKpewmBaHus Y
Lp030(hUSIbI».

IpakTuyeckasi padora «/13yyeHve pe3ynbTaTtoB AUrMOPUAHONO CKpeLLmMBaHns Y Ap030(unIbl».

Tema 13. 3aKoHOMEPHOCTH U3MEHYNUBOCTH

B3avmMogeicTBmne reHoTuna v cpefbl Npu opmMmnpoBaHny eHoTuna. VI3MeH4YMBOCTb NPU3HAKOB.
KayecTBEHHble U KO/IMYECTBEHHblE NPU3HaKW. Buabl W3MEHYMBOCTW: HEHAcNeACTBEHHas U
HacnefCTBEHHas.

MognpukaumoHHas U3MeHYMBOCTb. Po/b  cpedbl B (POPMMUPOBaHUM  MOLUPUKALMOHHON
M3MEHYMBOCTU. Hopma peakuuy npusHaka. BapuayuoHHbIA psg W BapuvaunoHHas Kpueas (B.
WoraHHceH). CBoCTBa MOANGUKALMOHHO N3MEHYMBOCTW.

FeHOTMNMYeCcKad  M3MEHYMBOCTb.  CBOICTBA  FEHOTMMUYECKOM  U3MEHYMBOCTU.  Buppbl
reHOTUMUYECKOIN N3MEHYMBOCTU: KOMBUHATNBHAS, MyTaLMOHHaSs.

KombuHaTtMBHas W3MeH4MBOCTb. Melio3 M MOJIOBO NPOLECC — OCHOBa KOMOGWHATWBHOW
N3MEHUMBOCTU. Ponb KOMOMHATMBHON WM3MEHYMBOCTM B CO3[4aHUMN TFEHETUYECKOro pasHoobpasuns B
npegenax ogHoro smaa.

MyTaumMoHHas M3MEHUYMBOCTb. Buabl MyTaLMii: reHHble, XPOMOCOMHbIE, FfeHOMHble. CMOHTaHHbIE
N UHAYUMPOBaHHbIE MyTauun. FALepHble U UMTOoniasmMaTmyeckme mytaumn. CoMaTuyeckme 1 nososble
myTauun. TlpuUMHbI  BO3HWMKHOBEHWS MyTauuid. MyTareHbl W WX BAUSHWE HA OPraHu3Mmbl.
3aKOHOMEPHOCTM  MYTaLMOHHOro npouecca. 3akOH T[OMOJSIOTMYECKUX PALOB B Hac/neACTBEHHOW
n3meHumsoctu (H./. BaBnnos). BHesgepHas M3MeHUYMBOCTb U HACNeLCTBEHHOCTb.

Onuecenemuxa u INUSeHOMUKA, pOJb ISNUceHeMmU4YeCKUux d)aKI’I’ZOPOG 6 HacieooeaHuu u
UMeH4dYueocmu gbeﬂomunuqecmx NPU3HAKOE6 Yy OPcaAHU3IMOS.

JleMoHCTpanuu

MopTpeTbl: . fe dpus, B. NoraHHceH, H. . Basnnos.



Tabnuubl M cxembl: «Buabl  nM3MeHUMBOCTM», «MoaU(UKALMOHHAA  M3MEHYMBOCTb,
«KOMOUHaTUBHaA W3MEHUYMBOCTb», «Meio3», «OnnogoTBopeHne», «leHeTUyeckne 3aboneBaHUA
yesioBeKax, «Buabl MyTaLuii».

O6opyaoBaHE: XUBbIe 1 repbapHble 3K3eMMN/IAPbl KOMHATHbIX PaCTEHWIA, pUCYHKM (hoTorpadum)
YXMBOTHBbIX C PasINYHbIMK BUAAMMN N3MEHUYMBOCTU.

JlagopaTopuas padora «/ccnefoBaHne 3aKOHOMEPHOCTEN MOANKUKALNOHHOW M3MEHUMBOCTY.
MocTpoeHWe BapuaLMoOHHOIo psja U BapuaLMOHHON KPUBOIA».

IMpakTuueckasi pagora «MyTauum y Apo30dusibl (Ha rOTOBbIX MUKpPOMpenapaTax)».

Tema 14. I'eHeTHKA YejIOBEKA

Kapuotun yenoseka. MexXayHapogHasa nporpaMma uMccnefoBaHuUA reHoma yenoseka. MeTogbl
N3YYeHUs TeHETUKMN YesioBeKa: reHeasorMyeckunii, 6/IM3HeL0BbIR, LMTOreHeTUYeCKNiA, NonynsaumMoHHO-
CTaTUCTUYECKUIA, MONEKYNAPHO-reHeTnYecknii. CoBpeMeHHOe onpefenieHne reHoTuMna: NosIHOreHOMHOe
CEKBEHMPOBaHWe, reHOTUNUPOBaHMEe, B TOM uyucne c nomolwbio [MLP-aHann3a. HacnefacTseHHble
3aboneBaHNs 4enoBeka. eHHble M XPOMOCOMHble 60Me3HM YenoBeka. BonesHwW ¢ HacneacTBEHHOM
NpeapacronoXeHHOCTbIO.  3HaYeHNe MeAUUMHCKOM TeHEeTUKM B NPefoTBPaLLEHUN W NleYeHUm
reHeTUYecknx 3abosieBaHMin YenioBeka. MeanKo-reHeTUYeCcKoe KOHCYNbTMpoBaHue. CTBOMIOBbIE KIIETKM.
MOHATME «TEHETUYECKOro rpysa». OTUYECKME acnekTbl UCCMefoBaHWA B 0061aCTW pefakTUpPOBaHUS
reHoMa ¥ CTBO/IOBbIX KNETOK.

eHeTMYeCcKMe (aKTOpbl MOBbIWEHHOW 4YYBCTBMTENbHOCTM 4efoBeKa K  (DM3MYECKOMY U
XUMUYECKOMY 3arps3HEHNIO OKpYXKatoLlein cpefbl. eHeTuyeckas npeapacnooXeHHOCTb YesioBeKa K
naTonornam.

JdeMoHCcTpannmn

Tabnuubl 1 cxembl: «KapuoTun 4enoeka», «MeToAbl W3YYEHUA TEHETUKN YenOBeKa,
«["eHeTMnYeCcKMe 3a601eBaHNA YeN0oBEKay.

IIpakTuyeckasi padora «CoCTaB/eHNE N aHaIM3 POLOCTIOBHOM.

Tema 15. Cestekuust OpraHu3mMoB

JomecTukauma 1 cenekumsa. 3apoxkaeHue cenekumm n goMectukaummn. Yyerdve H. V. Basunosa o
LleHTpax NMponCXOoXAeHNUS 1 MHOroobpasus KynbTYpHbIX pacTeHuid. Ponb cenekuun B CO34aHUN COPTOB
pacTeHWi 1 NOPOA XMUBOTHbIX. COpT, NOPOAa, LWTaMM. 3aKOH FOMOIOrMYECKMX PSA0B B HACNeACTBEHHOW
n3meHumBocTn H. 1. BaBnnoBa, ero sHaueHue ans cenekumoHHon paboTsbl.

MeTo/bl CeNeKLUMOHHOM paboThl. VICKYCCTBEHHbIA OTOOP: MacCOBbIA U UHAMBUAYaANbHbIA. JTarbl
KOMOMHAUMOHHOW cenekumn. WcnbiTaHve npowssoguTenei no notomctsy. OTO60p MO reHoTuny c
NMOMOLLbHO OLEHKM (PeHoTMMNa NoTOMCTBA M 0TOOP MO reHOTUMY € NOMOLbH0 aHann3a JHK.

ACKYCCTBEHHbIN MyTareHe3 Kak MeTo[, Ce/leKLMOHHON paboTbl. PagnvaumoHHbIA 1 XUMUYECKUI
MyTareHe3 KakK WCTOYHWK MyTauuii y KynbTYpHbIX (DOPM OpraHu3moB. KIcnonb3oBaHWe FeHOMHOrO
pefakTUpoBaHUA W MeTOAO0B PeKOMOMHaHTHbIX OHK [na nonyyveHus MCXO4HOro Martepuana Afis
cenekunn.

MonyyeHne nonunnongos. BHyTpuBnaoBas rmbpuansaumns. brv3KopoLCTBEHHOE CKpeLyyBaHue,
WM MHOPUAMHT. HepoACTBEHHOE CKpewjuBaHuWe, WM ayTopuAauHr. [eTepo3uc K ero MNpUYmHBI.
Kcnonb3oBaHue reteposuca B cenekuyun. OTaanéHHas rubpuamsaums. [peofgoneHve 6ecniogms
MEXBWA0BbIX TMOpPUA0B. JOCTUXEHMS CENEKLUN PACTEHNI U XXNBOTHbIX. «3enénas pesomioyusy.

CoxpaHeHWe N U3y4YeHWe TeHETUYECKMX PECYPCOB KY/IbTYPHBIX PacTeHUIn U X AUKUX poauyeit
ANS CO3[aHMsi HOBbLIX COPTOB W FMOPWUAOB CENbCKOXO3SNCTBEHHBIX KYNbTYp. M3yuenue, coxpanenue u
ynpaejieHue ceHemuvyecCKumu pecypcamu CeNIbCKOXO3AUCBECHHbIX U NPOMBICIIOBbLX JHCUBOMHbLIX 6 YeAX
YAyduLteHus cywecmeyrouux u CO30aHUsl HOBbIX I’lOpO@, JUHUL U Kpoccoe, 6 mom ducie ¢ npumeHeHuem
COBPEMEHHBbIX Memoooe HA)Y4YHbIX MCCJZ€006’CZHM12, nepeboebzx uoeti u nepcneKkmueHblx MexHoN02Ul.

JleMoOHCTpaLun

MopTpetbl: H. V. Basunos, L. B. MuuypuH, . O. KapneuyeHko, 1. I. JlyKbsHeHKoO, b. J1.
AcTaypos, H. bopnoyr, [. K. benses.

Tabnmupl 1 cxembl: «LIeHTPbI MPOMCXOXAEHNA Y MHOr006pasus KyNbTYPHbIX pacTEHUI», «3aKOoH
rOMO/IOTNYECKMX PSAOB B HACNEACTBEHHOM W3MEHUMBOCTU», «MeTofbl cenekunuy», «OTaanéHHas
rmépuansaums», «MyTtareHes».



JlaGoparopuasi paGora «/I3yyeHMe COPTOB KY/IbTYPHbIX PacTeHWin W NOPOL  LOMALLHUX
XXNBOTHbBIX».

JlaGoparopnas padora «/13ydeHne MeTOL0B Ce/lIEKLNN PaCTEHNI».

IpakTuyeckast paéora «[1pPYBMBKA PaCTEHNIA».

Okckypeusi «OCHOBHble MeTOAbl WM JOCTVDKEHUS CENEKUUW PacTeHUA W HKMBOTHbLIX (Ha
CENEKUMOHHYIO CTaHUMIO, NEMEHHYIO (PepMy, COPTOMCTbITATE/IbHBIA YYaCTOK, B TENIMYHOE XO3AACTBO,
B /1a60paToOpPUIO arpoyHMBEpCUTETa UM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0TMS U CHHTETHYECKAsi OHOJIOTUA

OO6beKTbl, WCMOMb3yeMble B  OWMOTEXHOMOMMM, — KNETOYHble W TKaHeBble  KyNbTypbl,
MMUKPOOPraHU3Mbl, WX XapaKTEPUCTUKA. TpaAuLMOHHas OUOTEXHOMorus: XneboneyeHue, MonyyeHune
KCNIOMO/MOYHbIX NPoAyKTOB, BUHOAENNE. MWKpO6UONOrnyecKuii CUHTES. O6bEKTHI

MMUKPOBMONOrNYeCKNX TEXHONOMMIA. MPOon3BOACTBO 6e/1Ka, aMUHOKMCIOT U BUTAMUHOB.

Co3fjaHne TeXHONOMMIA N MHCTPYMEHTOB Lie/fIeHanpaB/ieHHOro U3MEHeHUs Y KOHCTPYMPOBaHUS
reHOMOB C Le/Nbi0 MOMyYEHNS OpraHuW3MoB U WX KOMIMOHEHTOB, COAepXaliuxX He BCTpevarolimecs B
npupoge 6MOCUHTETUYECKME NYTH.

KnetouHasa wHxeHepus. MeToabl Ky/lbTypbl K/ETOK W TKaHEi pacTeHWil U XKMBOTHBbIX.
KprobaHkn. ComaTtnyeckas rubpuamnsaums u comaTmyeckmin amopumoreHes. cnonb3osaHue ranjionjos B
CGTIEKLI.VIVI paCTEHVIVI. HOﬂyquue MOHOKIOHAAbHBIX anmumen. Mcnonv3zoeanue MOHOKIOHAIbHbIX U
NONUKIIOHAbHLIX anmumen 6 meouyune. VICKYCCTBEHHOE OMNIOA0TBOPEHME. PEKOHCTPYKUNA SRLIEKNETOK
N KNOHUPOBAHWE >KUBOTHbIX. MeTof TpaHcnnaHTauuu agep KNeTok. Texuonocuu 0300posierus,
KYZ1bmueupoearusl U MUKPOKIOHAJIbHO2O PA3MHOINCEHUA CeNIbCKOXO3AUCTNEEHHbIX Kysioemyp.

XPpOMOCOMHasi M TeHHas WHXeHepus. WCKYCCTBEHHbIA CMHTE3 reHa W KOHCTPyMpOBaHue
pekoMOuHaHTHbIX AHK. Coszoanue mpanceennvix opeanuzmos. [OCTUXKEHUA W MEPCMNEKTUBbI
XPOMOCOMHOM N TEHHON VHXEHEPUN. DKOOTUYECKME Y ITUYECKME NMPOBIEMbI FTEHHON MHXXEHEPUN.

MeguumHcKne 6uotexHonormn. TlocTreHOMHas UugpoBas MeauuuHa. TLP-amMarHocTumka.
MeTab0M10MHbIA aHaNn3, TeHOLEHTPUYECKUIA aHaM3 MpPoTeoMa YenoBeka A1 OLEHKM COCTOSHUA ero
300poBbs. Vcnonb3oBaHWe CTBOMOBLIX KETOK. TapreTHad Tepanus paka. 3D-6vounHXeHepus Ans
pa3paboTkn (yHAAMEHTA/IbHbIX OCHOB MEAMLMHCKUX TEXHOMOMMIA, CO3[4aHUS KOMMIEKCHbIX TKaHen
COYeTaHVeM TEXHONOrMn  TPEXMEPHOrO OMONPUHTMHIA W cKaponauMHra [Ns  pelleHvs  3agaq
NepcoHaIN3NPOBAHHOW MeAULMHBI.

Co3faHvne BEKTOPHbIX BakUMH C LUeMbl  0becnevyeHnss KOMOMHWMPOBAHHOW 3alWwyuTbl  OT
Bo30yamTenein OPBW, ycTaHOBNEHWE MOMEKYNSPHLIX MEXaHW3MOB  (hyHKUMOHMpoBaHuA PHK-
COZiepXKaLMX BUPYCOB, BbI3bIBAIOLLIMX 0COO0 OMacHbIe 3a60/1eBaHNSA Ye/ioBeKa 1 XKUBOTHbIX.

JleMoHCTpan U

Tabnmupbl 1 cxembl: «/ICNoNb30BaHNME MWUKPOOPraHW3MOB B MPOMbILLIEHHOM MPOU3BOACTBEY,
«KneTouHas HXXeHepus», < eHHas NHXXeHepUs».

JlaGopaTopHnas padora «/13yyeHe 00bEKTOB OMOTEXHONOTUN.

IMpakTnyeckas padora «[10o7y4yeHNe MOMOYHOKUCBIX MPOAYKTOB.

Dxckypeusi «BUOTEXHONOMMS — BaXKHelLas Npou3BOAUTENbHAA Cu/la COBPEMEHHOCTM (Ha
OMOTEXHONOrMYECKOE NPOM3BOACTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJICHNA B 0HOJIOTHHI

3BofoUMoHHasA Teopua Y. [JdapsuHa. MpefnocbliKM BO3HWKHOBEHWUA [AapBUHU3MA. XKU3Hb U©
Hay4Hasa aesatenbHocTb Y. [apsuHa.

Amxyuime cunbl asonoumMn Bugos no Y. JapeuHy (BbICOKas MHTEHCMBHOCTb Pa3sMHOXEHUA
OpraHM3mMoB, HacnefCcTBeHHas W3MEHYMBOCTb, 6GOpbba 3a CyLeCTBOBaHWE, ECTECTBEHHbIA U
NCKYCCTBEHHbI 0TOOP).

OdhopmneHne cuHTeTUYecKo Teopun asonoumn (CT3I). HeliTpanbHas Teopus 3BONKOLNN.
CoBpeMeHHass 3BOJMIOLMOHHaA 6Guonorns. 3HayeHWe 3BOMOLMOHHOW Teopun B (HOPMMPOBaHUM
€CTeCTBEHHO-HaY4YHOIN KapTWHbI MUpa.

JemMoHCTpauMu



MopTpetbl: ApucToTens, K. JIuHHei, XK. b. JTamapk, 3. XK. CeHT-Unep, XK. KtoBbe, Y. dapsuH, C.
C. Yetsepukos, V. V. LLUmanbrayseH, k. XongeiiH, 4. K. benses.

Tabnumupl 1 cxembl: «Cuctema Xnson npupogbl (No K. JIHHeR)», «J1eCTHULA YXUBbLIX CYLLECTB
(no Jlamapky)», «MexaHn3m (hopMMpoBaHNA NPUCMNOCO6NEHNIA Y PacTEHUIA M XXMBOTHbLIX (N0 JlamapKy)»,
«KapTta-cxema mapLupyta nytewectsus Y. [JapBuHa», «Haxogkn Y. LdapsuHa», «PopmMbl 60pbObl 3a
cylecTBoBaHME», «[lopoabl rony6ein», «MHoroobpasve KynbTYpHbIX ()OpM  KanycTbl», «llopodbl
[LOMALLUHUX YXMBOTHbIX», «Cxema 06pa3oBaHusA HOBbIX BMAOB (Mo Y. JapBuHY)», «Cxema COOTHOLLUEHMS
OBVDKYLLMX CUT 3BONIOLMN», «OCHOBHbIE NOMOXKEHWSI CUHTETUYECKOI TEOpUM 3BOHOLMN».

Tema 2. MukposBosonus 4 eé pe3yabTaThl

MonynaumMa Kak 3MeMeHTapHas efuHuua  3BomouuMn. COBpPEMEHHble  MeTOfbl  OLEHKWU
FeHeTMYeCKOro pasHoobpasus W CTPYKTYpbl Monynauuii. M3meHeHue reHooHAa MNONyNAUMM  Kak
3NleMeHTapHOe 3BOJHOLMOHHOE ABNEHNE. 3aKOH reHeTNYecKoro pasHoeecus k. Xapau, B. BaliH6epra.

AnemeHTapHble  (hakTopbl  (ABMXKYWME  CWAbl)  3BOMOUMKW.  MyTauMOHHbIA  MpoLecc.
Kom6rHaTMBHast M3MEHUYMBOCTb. [lpeiip reHoB — crydvailHble HeHarpaBfeHHble W3MEHEHWs 4acToT
annenein B nonynaumsx. OMGeKT ocHoBaTens. Jdggexm oOymovirounoeo eoprviuka. Crudsicenue
2EHEMUYEeCK020 pasHoodpasus: npudunsl u cieocmsusi. Ilpossienue s¢pgpexma opetigha eenos 6 bonvuUx
u manvix nonynayusx. Mwurpaymun. Msondauua nonynsuuia:  reorpaguyeckas (NpocTpaHCTBEHHas),
ouonoruyeckas (penpoLyKTuBHas).

EcTecTBeHHbI OTOGOpP — HanpaBNAOWMIA (hakTop 3BOMOLUMM. POPMbI €CTECTBEHHOr0 0THOpa:
[ABVXKYLLMIA, CTabUNN3NPYIOLWNIA, pa3pblBatowmnin (AM3pynTUBHBGIIA). TonoBoin oT60p. BO3HMKHOBEHME U
3BO/IIOLMSA COLMaIbHOIO MOBEAEHMNS XXMBOTHbIX.

Mpucnoco6/eHHOCTb  OpraHM3MOB  Kak  pe3ynbTal  MUKPO3BOMOLMKW.  BO3HWMKHOBEHWE
npucnocobneHnii 'y opraHu3MoB. Apomoptosbl M mauoagantauuun. [pumepbl NPUCNOCOBNEHUA Y
OpraHv3mMoB: MOP(ONOrnyecKkme, (hn3nonormyeckue, OMOXMMUNYECKUE, noBefeHYecKue.
OTHOCUTENBHOCTL NPUCNOCOB6/1EHHOCTM OPraHN3MOB.

Bug, ero kputepun n cTpykTypa. BugoobpasoBaHue Kak pesy/ibTaT MUKpPO3Booummn. Msonauus
— K/OYeBON (hakTop BMAo06pazoBaHMs. Tyt ¥ cnocobbl BMA00OpA30BaHUA: annonaTpUYeckoe
(reorpamueckoe),  cumnaTpuyeckoe  (3KOMOTMMYECKOE),  «MIHOBEHHOe»  (nonunaoungmsaums,
rmépuansaumns). 4aMTenbHOCTb 3BOJTHOLMOHHBIX MPOLECCOB.

MexaHu3Mbl (hOPMUPOBaHNSA BUONOrMYECKOro pasHoobpasus.

Posb 3BOMIKOLMOHHONM 61onorMmn B pas3paboTKe Hay4HbIX METOL0B COXpPaHeHUs GuopasHo06pasus.
MUKPO3BOHOLMA U KO3BOJIHOLMA NapasmnToB 1 MX X035eB. MexaHn3mbl (hOpMUPOBAHUSA YCTONYMBOCTYU K
aHTNBNOTMKAM 1 CNOCOObI 6OPLOLI C HEA.

JleMoHCTpan U

MopTpeTsl: C. C. YeTBepukos, 3. Malip.

Tabnmubl M cxembl: «MyTauMOHHas W3MEHUYMBOCTb», «[1ONynAUMOHHAsA CTPYKTypa Buaa»,
«Cxema nposiBneHnss 3akoHa Xapau—BaiHo6epra», «[BWKYLUME CWUbl 3BOMOLMU», «3IKOMOrNYecKas
N30M15UMA NONYNAUUIA CeBaHCKOW openn», «Ieorpaguyueckas U30NAUMa NUCTBEHHULUbI CUOUPCKOU ©
NNCTBEHHMLbBI AAYPCKOM», «onynsauMOHHbIE BOMHbI YMCEHHOCTU XMLLHMKOB W XXepTB», «Cxema
[eACTBNA eCTECTBEHHOro 0T6opa», «®PopMmbl 6GOpbObl 3a CyLLECTBOBaHWE», «HAYCTPUASbHBbIN
MenaHn3m», «KuBble MCKOMaeMmble», «'1OKPOBUTENbCTBEHHAS oKpacka YXMBOTHbIX,
«[peagynpexaatollas OKpacKa XXMBOTHbIX», «®dPusnonornyeckme agantaumm», «lpucnocobaeHHOCTb
OpraHM3mMoB M €€ OTHOCUTENbHOCTb», «KpuTepun Buga», «Buabl-ABOVHMKM», «CTPyKTypa Buga B
npupoge», «Crnocobbl BMAO0Opa3oBaHUsA», «leorpauyeckoe BmMA00Opa3oBaHWe TPEX BWOB
NaHAbILLEN», «9KOOrMyeckoe B1A006pasoBaHme BULOB CUHML», «[10IMNNonAbI pacTeHnin», «KanycTHo-
PeAeYHbIN rmopuay.

O6opyaoBaHMe: repbapun pacTeHMIA, KOMMNEKLMM HACEKOMbIX, dy4vena MTUL U 3Bepeil C
npumepaMmn pasnnyHbIX MNPUCNOCo6eHNIA, Yydena NTUL 1 3Bepeit pasHbIX BMAOB, repbapumn pacTteHuii
613KNX BULO0B, 06Pa30BaBLLMXCS Pa3/IMUYHbIMK COcobamu.

JlaGoparopuas padora «BblISBNeHNe N3MEHUMBOCTM Y 0CO6E OJHOI0 BUAa».

JlaGopaTtopuass  paGora  «[lpucnocobreHns  opraHM3amMoB WM UX  OTHOCUTE/IbHas
L1eN1ecoobpasHOCTb».

Jlaboparopnas padora «CpaBHeHVe BULO0B N0 MOPOIOrMYECKOMY KPUTEPUIO».



Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTofbl M3y4YeHWs MaKpOo3BOMOUMMN. [laneoHTONOrNYeCKe METOLbl W3YYEHUS 3BOJIHOLMUN.
MepexonHble POpMbI 1 (UNOreHeTUYECKUE Pkl OpraHU3MOB.

Buoreorpadunyeckne mMetoabl U3ydeHUs 3BonoLun. CpaBHeHVE (iopbl U (hayHbl MaTepUKOB Y
0CTpoBOB. buoreorpaguyeckune o6nact 3emnun. Buabl-sHAEMUKN Y PEUKTBI.

AMOpUONIOrNYeckne 1 CpaBHUTENbHO-MOP(ONOrMYECKMe MEeTOAbl  U3YYEHUs  3BOJIHOLMN.
[eHeTMYECKME MeXaHW3Mbl 3BOMIIOLMM  OHTOreHe3a W MOSBMIEHWUS  3BO/MOLMOHHBLIX  HOBLUECTB.
[OMONOrMyHble W aHaNorMyHble opraHbl. PyaumeHTapHble opraHbl M ataBu3Mbl. MOMEKYNSpHO-
reHeTU4Yeckne, GUOXUMMYECKME N MaTeMaTUYECKNE METOAbI U3YUYeHUS 3BOMKOLMNA. TOMOMOrMYHbIE TEHBbI.
CoBpemMeHHble MeTO/bl MOCTPOEHNSA (DUIOTEHETUYECKUX [LEPEBLEB.

XPOMOCOMHbIE MYTaLMKN 1 3BO/OLLMA FTEHOMOB.

O6uwpme 3aKoOHOMepHOCTM (MpaBwna) 3BoMOUMW. [lpunyun cmenwvt ynkyui. HeobpaTMMoCTb
aBonoumun. AganTeHas paguayms. HepaBHOMeEPHOCTb TEMMNOB 3BOJTHOLMN.

JdemMoHCTpauMu

MopTpeTbl: K. M. Bap, A. O. Kosanesckuii, ®. Mionnep, 3. 'ekKenb.

Tabnuubl M cxembl: «@UNOreHETUYECKUIA PsAL  nowagn», «ApPXeonTepuke», «3Bepo3ydble
Awepbl», «Creroueanbl», «PUHNOPUTBI», «CeMeHHble ManopoTHWUKWY», «buoreorpagmyeckne 30HbI
3emnn», «[peii KOHTUHEHTOB», «PenukTbl», «HayanbHble CTagMM 3MOPUOHANIBLHOIO Pas3BUTUSA
MO3BOHOYHbIX YXUBOTHbIX», «[TOMONOrMYHbIE M aHANIOTUYHbIE OpraHbl», «PYAUMEHTbI», «ATaBU3MbI»,
«XpPOMOCOMHbIe Habopbl 4enoBeka W LUMMMaH3e», «NaBHble HanpaBfeHWs 3BOMOLMU», «O6Lne
3aKOHOMEPHOCTM 3BOJTHOLNN».

Ob6opynoBaHVe: KOMNekumn, repbapnm, Myns>ku MCKONaeMbIX OCTAaTKOB OPraHM3moB, MY/sHKu
FOMO/OTrUYHBIX, aHANTOMMYHBIX, PYAUMEHTAPHbIX OPraHoB U aTaB13MOB, KOMINEKL M HACEKOMbIX.

Tema 4. IIpoucxoxkaeHue ¥ pa3BUTHE KU3HU Ha 3eMie

HayuHble r1MnoTesbl NPOUCXOXKAEHUA YXN3HN Ha 3emne. AGMOreHes 1 naHcrnepMus. [JoHaydHble
NPeLCTaBNeHNA 0 3aPOXKAEHUN XXM3HU (KpeauroHn3Mm). 'mnoTesa NoCTOAHHOIO CamM03apoXKAEHNS KU3HN
n eé onposepxxeHue onbiTamn ®. Pean, J1. CnannaHuaHw, J1. MMactepa. [pouCXOXAeHWEe XU3HU U
actpobuonorus.

OCHOBHble 3Tarbl HeopraHU4yeckoi 3sontouuu. [naHeTapHas (reosormyeckas) 3BOMOLMA.
XnmMmnyeckas 3Bonoums. ABMOreHHbIN CUHTE3 OpraHUYecKMx BeLecTB U3 HeopraHuyeckux. OnbiT C.
Mwunnepa v I'. KOpu. O6pasoBaHme nonnmepos 13 MoHomepoB. KoauepsaTHasa runotesa A. M. OnapuHa,
rmnoTesa nepBrMyHoOro 6ynsoHa k. XonaenHa, reHetuyeckas runotesa I'. Ménnepa. Pu6osunmel (T. Yek)
1 runotesa «mvpa PHK» Y. F'un6epta. dopmrposaHme MembpaH 1 BO3HNUKHOBEHWE MPOTOK/IETKN.

WcTopus 3emnn 1 MeTofbl eé n3yyeHus. VIckonaeMble OpraH1yeckre ocTaTku. FeoxpoHoiornsa u
eé metoabl. OTHOCKTENbHAA 1 abCoMOTHAA reOXPOHOMOrUSA. Te0XPOHOMOTNYECKas LLUKaa: 30HbI, 3pbl,
nepuopbl, 3AMOXM.

HauanbHble 3Tanbl OpraHUYeckoin 3BonOUMK. [losBNEHME W 3BOMKOUMA MNEPBbIX KIETOK.
Jsonoumsa MeTabonu3ma. Bo3HMKHOBEHME MepBbIX 3KOCUCTeM. COBpPEMEHHblE MUKPOOHbIE GUOMNEHKM
KaK aHasior nepBbIxX Ha 3emne coobLlecTs. CTpoMaTonuThl. FpoKapuoThbl 1 3yKapuoThl.

MpoucxoxaeHve 3ykapuoT  (CUMOuoreHes). IBOJIOLMOHHOE  MPOUCXOX[EHME  BMPYCOB.
MpoMCX0XAEHNE MHOTOK/IETOUYHBIX OpPraH1M3mMoB. BO3HWKHOBEHWE OCHOBHbLIX FPYMM MHOrOKIETOUHbIX
OpraHv13moB.

OCHOBHble 3Tanbl 3BOMKOLUM BbICLUMX pacTeHuil. OCHOBHblE apoMOp(O3bl pacTeHMil. Bbixog,
pacTeHui Ha cywy. MosiBneHne CnopoBbIX PacTeHWA U 3aBOEBaHWE UMK Cylun. CeMeHHble pacTeHus.
MpouncxoxaeHve LBETKOBbIX PacTEHWIA.

OCHOBHble 3Tarnbl 3BOMOLMN XMBOTHOIO MUpa. OCHOBHblE apoMOpP(03bl XKMBOTHBIX. BeHAckas
(hayHa. KembpuincKnii B3pbIB — NOSIBNIEHNE COBPEMEHHDBIX TUMOB. MepBble XOPA0BbIE XXMBOTHbIE. XKN3Hb B
BOAe. IBOMOUMA MO3BOHOYHbIX. [MpoucxoxaeHne amuobuii 1 penTuanii.  FpoucxoxaeHue
MnekonuTarwmx u ntud. MpuHumn  knio4yesoro apomopdosa. OcBOeHWe 6ecro3BOHOYHbIMU 1
MO3BOHOYHbIMW YKMBOTHBIMU CYLLW.

Pa3BuTVe XM3HW Ha 3emne MO 3paM W Nepuofam: apXei, NMPOTepo3oi, Nasneo3oi, Me3030M,
KailHO30/. OOLlas XapaKTepucTMKa Kaumata W reonornyeckmx npoueccos. lMosiBneHne M pacuBeT
XapaKTepHbIX OpraHM3MoB. Yr1eobpa3oBaHue: ero yc/oBus U BANSHUE Ha ra3oBblii COCTaB aTMOCHepsbI.



MaccoBble BbIMUPAHUSA — 3KOTIOTMYECKME KPU3UCHI NPOLLIoro. MNpuymHbl U CNeacTBUS MacCoBbIX
BbIMMpaHuii. COBpPEMEHHbIA 3KONIOTMYECKUIA  KPU3UC, ero 0ocobeHHoCTW. [lpobnema COXpaHeHWs
6ropasHoobpasmns Ha 3emne.

CoBpemMeHHas cuCTeMa OpraHuM4Yeckoro mwupa. [pvHUMMBI  KnaccuguKaumm OpraHn3mos.
OCHOBHbIe cYCTeMaTUYECKME rPyrrbl OPraH1n3mos.

JdemMoHCcTpauMu

MopTtpeTbl: ®. Pegn, J1. CnannaHuaHu, J1. MNactep, N. N. MeuHukos, A. V. OnapuH, [OX.
XonpewiH, I'. Ménnep, C. Munnep, . FOpu.

Tabnuubl 1 cxembl: «Cxema onbita @. Pean», «Cxema onbiTa JI. lMactepa no un3yyeHuto
caM03apoXaeHNs XU3HW», «Cxema onbiTa C. Munnepa, I'. KOpu», «3Tarbl HEOPraHUYECKON 3BOSHOLUMN,
«["e0XpOoHOMIOrnYeckan Lkana», «HavanbHble 3Tanbl OpraHUYecKon 3BoMIOLUM», «Cxema 06pa3oBaHus
3yKapuoT MyTéM cumOMoreHesa», «Cuctema XMBOW Npupogpl», «CTpoeHWe BUpyCa», «ApomMopgo3bl
pacTeHunii», «PUHMODUTBLI», «OAHOKIETOUHbIE BOAOPOCN», «MHOIOKNETOYHbIE BOAOPOC/IN», «MXWn»,
«[anopoTHUKM», «[ 0N0CEMEHHbIE pacTeHUs», «OpraHbl LIBETKOBbIX pacTeHWIi», «CxemMa pa3BuUTUS
YXMBOTHOTO MMpa», «Apomopho3sbl XMBOTHbIX», «lpocTeiune», «KuweyHononocTHble», «Maockue
yepBu»,  «UneHUCTOHOrne»,  «Pblbbl»,  «3eMHOBOAHbIE»,  «[lpecMbiKatowmecs»,  «[Tuupbl»,
«MnekonuTatoLme», «PasBUTNE XN3HN B apXenCKon ape», «PasBUTUE XM3HM B NPOTEPO30MCKON 3pe»,
«Pa3BuUTME XXN3HN B Nasie030MCKON 3pe», «Pa3BUTME XKNU3HU B ME3030CKOIN 3pe», «Pa3BuUTUE XMU3HU B
KallHO30MCKOM ape», «COoBpeMeHHas CUCTeMa OpraHNYeckoro Mmpas.

Ob6opynoBaHve: repbapun pacTeHUiA pasfIYHbIX OTAEN0B, KOMMEKUMU HaCeKOMbIX, BNaXKHbIE
npenapaTtbl >KMBOTHbLIX, PAKOBMHbI MOJIIFOCKOB, KOJMEKUUN WTTIOKOXMX, CKeNeTbl MO3BOHOYHBIX
YXMBOTHbIX, 4Yy4yena NTUL W 3BEpei, KOMMEKLUN OKaMeHeNOoCTel, MOME3HbIX WCKOMAaeMbIX, MY/SHKN
OpraHMyecKMx 0CTaTKOB OpraHn3MOoB.

BupryanbHas JaGopaTtopHas padora «MogenvposaHue onbiToB Munnepa—tOpu no U3yyeHuto
abMOreHHOr 0 CMHTE3a OPraHNYecKMX CoeaAMHEHNI B NEPBMYHOI aTMOCtepes.

JlaGopaTopHnas padora «/13yyeHne N onucaHne NCKONaemblX OCTATKOB APEBHUX OpraHu3MOB».

IpakTuueckasi padora «/13y4yeHre 0CO6eHHOCTEN CTPOEHNSA PACTEHUIA Pa3HbIX OTAENOBY.

IMpakTuyeckasi padora «l/13yyeHne 0CO6eHHOCTe CTPOEHNSA MO3BOHOYHbBIX XXUBOTHbIX».

Tema 5. IIpoucxo:kaeHue YyeJJ0BeKa — AHTPONOreHe3

Pasgenbl 1 3a4auv aHTpononornu. Metofbl aHTPOMOIOr UK.

CTaHOB/IEHVE NPEACTaBMEHNA O MPOUCXOXAEHWN  YesioBeKa. PenMruosHble  BO33PeHUs.
CoBpeMeHHble Hay4Hble TeOpUN.

CXOLCTBO 4efioBeKa C XMBOTHbIMU. CUCTEMATMYECKOE MOMIOXKeHVEe YenioBeka. CBUAETe/bCTBa
CXO[CTBA YenoBeka C XUBOTHLIMU: CPaBHUTEIbHO-MOP(OIOTMYECKNE, IMOPUONOrnyeckme, (PrU3noIoro-
OnoxmnmMmyeckmne, nosefeHYeckme. OTIMUMA YeNOBEKA OT XKMBOTHbIX. [PAMOXOXAEHWE W KOMIIEKC
CBA3aHHbIX C HM MPU3HAKOB. Pa3BnTNe rofIOBHOIO MO3ra U BTOPOW CUTHa/IbHOW CUCTEMBI.

OBvxywime cunbl (pakTopbl) aHTponoreHesa: 6UOMOrMyeckue, couuasnbHble. COOTHOLLEHME
OMONOrnYecKMX 1 coumasbHbIX (haKTOpOB B aHTPOMOreHese.

OCHOBHble CTagun aHTponoreHesa. PaHHVe 4enoBekoobpasHble 006e3bfHbl (MPOKOHCYNbI) U
paHHVe NOHIrMAabl — 06LMe NPeKK YenoBeKoOOpasHbIX 00e3bsiH U NoAeid. ABCTPaIONUTEKN — ABYHOTUE
npegakn nogeid. Yenosek ymenblid, nepBble U3roTOBMEHNUS Opyaui Tpyda. YenoBek NPAMOXOAALLMA W
nepBbii  BbIXOA /toAer 3a npeaenbl Agpukn. UYenoBek reifens6eprcknii — o6WMIA  npeaok
HeaHJepTaSbCKOro 4esioBeKa WM YesioBeka pasyMHOro. YenoBek HeaHLepTa/IbCKUA KaK BWUA NO4eN
XOMI04HOro Kaumara. YenoBeK pa3yMHbli COBPEMEHHOr0 TUMa, [EHWCOBCKWIA YenoBeK, OCBOEHME
KOHTVHEHTOB 3a npesenamu Agpuku. MNaneoreHeTka 1 nNaseoreHoMmKa.

JBONOUMSA COBPEMEHHOIO YenoBeka. ECTeCTBEHHbIM 0TO60p B NOMyNAUMSX — YenoBeKa.
MyTaunOHHbIN Npouecc U NoANMOPQU3M. MonynAaLMOHHbIE BO/HbI, APeld reHoB, MUrpauns n «3gext
OCHOBaTeNA» B MONyNAUMUAX COBPEMEHHOIO Ye/I0BeKa.

Yenoseyeckune pacbl. MoHATVE 0 pace. bonblume packl: eBponeongHas (eBpasuiickas), aBcTpasio-
HerpovgHas (3KBaTopuasibHas), MOHrosiongHas (asnaTcko-aMepukaHckas). Bpems u nytu pacceneHus
yefioBeka NO nnaHete. EAMHCTBO 4enoBeyeckKUX pac. HayyHas HecoCTOATENbHOCTb —pacu3ma.
MprcnocobIeHHOCTb YeoBeKa K pasHbIM YCNOBUAM OKpYXatoLlein cpefbl. BnvsHue reorpadumyeckoi
cpefpl 1 Apeida reHoB Ha MOPONOr IO U PU3MONOTNIO YeOBEKa.



MexancumnamHapHble MeToAbl B (hM3nMYeckor (61010rMyeckomn) aHTpomnoiorumn. IBoMOLMOHHaA
aHTPOMONOrMA W1 NaseoaHTPONONOrNs  YeNloBEeYeCKNX NONynsauMin. bruocolmansHble UccnefoBaHNs
NPUPOLbI YeNoBeKa. ViccnefoBaHve KO3BO/IOLMM G1ONOrMYECKOr0 U COLMa/IbHOTO B Ye/IOBEKE.

JdemMoHCTpauMu

MopTpeTbl: Y. OapsuH, /1. lukn, A. A. PornHckuia, M. M. Mepacrmos.

Tabnumupl 1 cxembl: «MeToabl aHTPOMONOrNK», <" 0NOBHOW MO3T Ye/l0BEKa», «Hen0BeEKOOOpa3HbIe
06e3bsHbI», «CKeneT 4yesioBeKa W CKefeT WuMnaH3e», «PyaUMEHTbI U aTtaBusMbly», «[BUKyLLMe CUnbl
aHTpornoreHesa», «3BONIOLMOHHOE APEBO YeN0OBEKa», «ABCTPAIONUTEK», «HeNoBeK yMenblin», «HenoBek
NPAMOXOAALLMIA», «[JeHUCOBCKMIN YenoBek» «HeaHepTanbLbl», «KpoMaHbOHLUbI», «peaKn YenoBeka,
«3Tanbl 3BONOLNN YenioBeKa», «Pacbl YenoBekay.

O6opyfoBaHMe: MYNHKM  OKaMeHeNlocTel, MNpeaMeToB  MaTepuasibHOW  KYNbTypbl MPefKoB
yenoBeKa, penpogykummn (oTtorpadmm) KapTMH C MUDONOTMYECKMMU N BUOBNECKUMU CHOXETaMM
MPONCXOXAEHNA Yenoseka, hotorpaguv Haxo[oK MCKOMAaeMbIX OCTATKOB Ye/loBeKa, CKeneT YefioBeka,
MOAeNb Yepena YenoBeka M Yepena LUMMMaH3e, MOLE/b KUCTW YeNnoBeKa U KUCTU LUMMMaH3e, Mogenu
Topca NpefKoB YenoBeka.

JlaGoparopuas padora «/13yyeHne O0COGEHHOCTel CTPOEHWUA CKefleTa YeNoBeKa, CBA3AHHbIX C
NPAMOXO0XKAEHNEM.

IpakTuyeckasi padora «/13yyeHne 3KONOrMYeCKNX afanTaunii YesoBeKar.

Tema 6. DxoJuorusi — HayKa O B3aHMOOTHOHICHHUAX OPraHM3MOB U HaJAOPraHU3MEHHBLIX
CHCTEM C OKpPY:Kawueil cpexou

3apoxaeHune n passuTue akonorun B Tpygax A. N'yméoneara, K. ®. Pynbe, H. A. CeBepuoBa, 3.
lekkens, A. TeHcnn, B. H. CykauéBa. Pa3genbl n 3afaym 3konorun. CBAsb 3KOMOMMK C ApYrvMu
HayKamu.

MeTtogbl 3konoruun. [loneeble HabMOAEHUA. OKCMEPUMEHTbI B 3KOMOTUKN: NPUPOLHbIE U
nabopatopHble. MogenmpoBaHme B 3KOMOTMW. MOHUTOPUHT  OKpYXKatoweld cpefbl:  JIOKa/IbHbIN,
PErnoHasnbHbIA 1 rNobanbHbIN.

3HauyeHMe 3KONMOTrMYECKMUX 3HAHWIN 1A YenoBeka. SKOMOrMYecKoe MMPOBO33PEHNE KaK OCHOBa
CBA3e/ YenoBeyecTBa C MNPUPOAOIA. POPMUPOBaAHME 3IKOMOTUYECKON Ky/bTYpbl U 3KONOrMYeCKOiA
rPaMOTHOCTM HacCefleHus.

JleMoHCTpanuu

MopTpetbl: A. F'ymbonbat, K. ®. Pynbe, H. A. CeepLoB, 3. l'ekkenb, A. TeHcnu, B. H. Cykaués.

Tabnmubl 1 cxembl: «Pazgenbl aKonorum», «MeTodbl 3KOMOrMM», «CxemMa MOHUTOPUHIa
OKpYXXatoLLel cpefbl».

JlaGoparopuas padora «/13yyeHne MeTOL0B IKONOrMUYECKUX UCCNEeL0BaHNIA».

Tema 7. OpranusMsl U cpea 00UTaAHUSA

JKonornyeckre (akTopbl M 3aKOHOMEPHOCTM WX AeWCTBUA. Knaccuumkaums 3KONOrMYecKmX
(hbakTOpOB: abMOTUYECKMEe, OBUOTUYECKME, aHTpoMoreHHble. OO6LMe 3aKOHOMEPHOCTU  [eiACTBUA
akonornyeckmx aktopos. [Mpasuno muHumyma (K. LUnpedrens, HO. JImbux). TonepaHTHOCTb.
OBPUOVOHTHbIE M CTEHOOMOHTHbIE OPraHU3MbI.

AbroTnyeckme akTopbl. CBET KaK 3KOMOrMYeckuin (hakTop. [eicTBue pasHbIX Y4acTKOB
CO/IHEYHOIO CMEeKTpa Ha OpraHn3Mbl. DKOMOMMYECKMe rpynnbl PAaCTEHMI N XXMBOTHBLIX MO OTHOLUEHUIO K
ceTy. CurHasnbHas posnb ceeta. POTONEPUOAN3M.

TemnepaTypa Kak 3KOMOrMyeckuid  (haktop. [eicTBMe Temnepatypbl Ha OpraHu3Mmbl.
MOMKMNOTEPMHbIE U TOMOMOTEPMHbIE OPraHn3mbl. IBPUTEPMHbIE U CTEHOTEPMHbIE OPraHW3Mbl.

BnaXKHOCTb Kak 3KONOrmyeckmin daktop. MpucnocobneHns pacTeHnii K Noaaep>KaHnio BOAHOIO
6anaHca. Knaccuurkauma pacteHuid nNo OTHOLLEHWIO K Boge. MpucrnocobieHns XXMBOTHBLIX K U3MEHEHWHO
BOAHOIO pPexuma.

Cpegbl  00MTaHWA OpPraHM3MoB: BOAHAsA, HA3eMHO-BO3AYLUHAs, MOYBEHHAs, [/yOUHHaS
MOAMOYBEHHAsA, BHYTPMOPraHn3mMeHHas. ®U3nNKo-XMMMYeCKne 0CO6eHHOCTY cpef 06uTaHMs OpraHu3MOoB.
MprcnocobieHNs OpraHn3MoB K XXM3HW B PasHbIX Cpefax.

Buonornyeckne putmbl. BHewHWe W BHYTpeHHWe pUTMbl. CyTOYHblE U TOAWYHbIE PUTMBbI.
Mprcnoco61eHHOCTbL OPraHM3MOB K CE30HHBLIM U3MEHEHWSAM YCNOBUIA XKU3HN.



YKM13HEHHble POPMbl OPraHn3moB. MOHATUE O XXM3HEHHOW thopme. XKN3HEHHbIe (POPMbI PACTEHWIA:
[iepeBbs, KYCTapHWKWM, KYCTapHWYKKW, MHOrOMIETHWE TpaBbl, OA4HOMETHME TpaBbl. XXU3HEHHble (POPMbI
YXMBOTHBbIX: TMAPOOUOHTBI, FEOOMOHTLI, a3P0OMOHTbLI. OCOBEHHOCTM CTPOEHMS 1N 06pa3a XXU3HMU.

BroTuueckne ¢akTopbl. Buabl OGMOTUYECKUX B3aUMOLEWCTBUIA: KOHKYPEHLMS, XWLLHWUYECTBO,
cUM6M03 1 ero opmbl. MapasuTu3M, Koonepauus, MyTyasm3M, KOMMeHCasm3M (KBapTUPaHTCTBO,
HaxnebHn4yecTBO). HeTpodmueckne B3anMMoOAENCTBMS  (TONMYECKME, (opuyeckne, (abpuyeckme).
3HauyeHve 6MOTUYECKMX B3aMMOAENCTBUI NS CYLL,ECTBOBaHUA OpraHW3MOB B cpeae 06uTaHus. MpuHumn
KOHKYPEHTHOI 0 UCK/TIHOYEHWS.

JleMoHCTpan U

TabnnLbl U CXeMbI: «IKOMOrMYecKne (hakTopbl», «CBETOBOW CMNEKTP», «9KOMOrMYECKMe rpynMbl
YXMBOTHbIX MO OTHOLUEHWIO K CBETY», «TemnjOKPOBHbIE YXXMBOTHbIE», «XONOAHOKPOBHbIE YXUBOTHbIE,
«®Dur3nonormyeckme aganTauuym XXMBOTHbIX», «Cpeflbl 06UTaHWS OpraHU3MoB», «Buonornyeckue
PUTMbI», <«KU3HEHHbIE (OPMbl  PacTeHWUIA», «KM3HEHHble (OPMbl XKMBOTHbIX», «3JKOCMCTEMA
LUMPOKONMCTBEHHOIO fleca», «3JKOCUCTEMA XBOMHOro neca», «Llenn nuTaHus», «XULLHNYECTBO,
«[Mapa3nTnam», «KoHKypeHuus», «CuMonos», «KoMMeHcan3ms.

Ob6opynoBaHue: repbapun pacTeHUin N XXUBOTHBIX, MPUCMNOCOGMEHHBIX K BAVSHWUIO Pas/iMyHbIX
3KONOrnyeckmx (PakTopoB, repbapum CBETONOOMBLIX, TEHENOOMBLIX WM TEHEBLIHOC/IMBLIX PacTeHWUN,
CBETONIOOMBbIE, TEHeNtoOMBbIE W TEHEBbLIHOC/IMBbIE KOMHATHble pPacTeHus, repbapum U KONMeKuuu
TennontoomBbIX, 3MMOCTOMKUX, MOPO30YCTOMYMBLIX PacTeHWA, dydena NTUL W 3Bepen, repbapun
pacTeHuiA, OTHOCALLMXCA K TUrpouTam, KcepomTtam, Me3odunTam, KOMHaTHbIe pacTeHust JaHHbIX rpynm,
KONNEKLMM XXMBOTHbIX, 06MTAIOWMX B pasHbIX cpedax, repbapnv U KONNeKUmMm pacTeHUA 1 XXUBOTHBIX,
06/1afaroLLmx Yyeptamy npucnoco6/eHHOCTU K CE30HHBIM W3MEHEHUAM YCMOBUA XXWU3HKU, repbapumn un
KONNEeKLMN pacTEHNIA N XXMBOTHBIX Pas/IMUHbIX XXU3HEHHbIX (DOPM, KONEKLMM XXMBOTHbIX, YHaCTBYHOLLMX
B pa3/IMYHbIX BUOTUYECKMX B3aMMOAENCTBUSX.

JlaGoparopuasn padora «BblISiBNeHMe NPUCNOCO6IEHNIA OPraHU3MOB K BIMSIHWIO CBETa».

JlaGoparopnas padora «BblIfiBNeHMe NPUCNOCO6/EHMIA OPraHU3MOB K BIMSIHUKO TeMNepaTypbl».

JlaGoparopuasn padora «AHaTOMUYECKME OCOOEHHOCTIN PACTEHWI U3 Pa3HbIX MECT 0OUTaHNSA».

Tema 8. Jxos10rust BUIOB M NOMYJIALMI

JKONOrMYecKne XapakKTepuCTUKK nonynaumu. Monynauus kak 6uonoruyveckas cuctema. Posnb
HEeOAHOPOAHOCTN cpeAbl, (M3NYECKUX GapbepoB M OCOBGEHHOCTE 6MONOrMKM BUAOB B (DOPMMPOBAHUN
NPOCTPAHCTBEHHOW  CTPYKTYpbl nonynsuymin. OCHOBHble MOKa3aTenn MonynsaumMn:  UYUCNEHHOCTD,
NNOTHOCTb, BO3pacTHas W MO0M0Bas CTPYKTypa, POXAAeMOCTb, MPUPOCT, TEMM pPoCcTa, CMEPTHOCTb,
MUTpaLms.

Jkonornyeckad CTpykTtypa nonynaumn. OueHKa 4YMCIeHHOCTM  nonynsuun.  OuHammnka
nonynauum n eé perynaumsa. buoTmyecknii noTeHuwan nonynauuu. MopgenupoBaHue AVHaMUKK
nonynauun. Kpueble pocTa YMcneHHOCTU nonynaumn. Kpueble BbDKMBaHWA. Perynsaums 4YmMcieHHOCTU
NoNynauniA: posb (HakTOpOoB, 3aBUCALLMX W HEe 3aBUCALUMX OT MAOTHOCTM. SKOMOrMYeckue cTpaTeruu
BMAaoB (r- n K-ctparerun).

MoHATME 06 3KONMOrMYecKomn HuLe Buaa. MectoobuTaHne. MHOromepHas MOZe/b 3KO/I0rMYecKoi
HUWK K. . XaTumHcoHa. Pasmepbl 3K0N0rMyeckon HLWW. MoTeHuMaibHas U peain3oBaHHas HULLIN.

Bug Kak cuctema nonynauuin. Apeanbl BUAOB. Buibl M MX OKM3HEHHbIE CTpaTeruu.
SKONOrNYeCKMe 3KBMBASIEHTHDI.

3aKOHOMEPHOCTM MOBEAEHUS W MUTPaLMiA YXMBOTHbIX. BUONOrMYECKNE WHBA3UM YYXKEPOAHbIX
BULOB.

JleMoOHCTpaLun

MopTpeT: K. . XaT4YNHCOH.

Tabnmubl M CXeMbl: «3IKONOrMYECKME XapaKTePUCTUKM nonynaummn», «lMpocTpaHCTBEHHas
CTPYKTYypa nonynauum», «Bo3pacTHble nupamuisl nonynsaumm», «CKOPOCTb 3aceneHusi NOBEPXHOCTM
3emMn pa3NnyHbIMK OpraHM3Mamm», «Mogenb 3KON0rnyeckom Hwm K. . XaTunHcoHa.

O6opyaoBaHue: repbapun pacTeHU, KONNEKLUMMN XXNBOTHBIX.

JlaGoparopuasn pa6ora «[1pucnoco61eHns CemMsH PaCTEHUIA K pacCeNeHmnIo».

Tema 9. IkoJ10rHsA CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobLLiecTBa OpraH13moB. broLeHo3 1 ero cTpykTypa. CBa3n Mexay opraHu3Mamu B 6MOLEHO3e.



JkocucTeMa Kak OTKpbiTad cuctema (A. LK. TeHcnn). ®yHKLUMOHaNbHbIE 6/10KW OpraHu3MoB B
3KOCUCTEME: MPOAYLIEHTbI, KOHCYMEHTbI, peflyLeHTbl. Tpoduryeckme ypoBHU. Tpohruyeckune Lienu n cetu.
AbnoTnyeckme 6/10KM 3KocUCTEM. [10YBbI U UNbl B 3KOCMCTEMAaX. KpyroBopoT BELLECTB 1 MOTOK 3HEPrn
B 3KOCKCTEME.

OcCHOBHbIe MoKasarte/in 3KocucTembl. briomacca 1 NPoayKLua. SKONOrMyeckme nupaMuabl Ymcen,
Bromacchl 1 aHepruu.

Hunamurxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. @nykmyayuu. HanpaBneHHble
3aKOHOMepHble CMeHbl COO0OLLECTB — CyKueccuu. MepBUYHbIE Y BTOPUYHBIE CYKLIECCUU U UX MPUYMHBI.
AHTpOMNOreHHble BO3AENCTBMS Ha cyKueccun. KnmmakcHoe coobLlecTBo. bruopasHoobpasne 1 nosHoTa
KpyroBopoTa BeLLeCcTB — OCHOBA YCTOMYMBOCTM COOOLLIECTB.

[MpupoaHble 3KOCUCTEMbI. ODxocucmemvl 03€p u pex. IKocucmemvl MOpeu U OKEeaHos.
Oxocucmemvt myHop, 1eco8, cmenetl, NyCMulHb.

AHTpONOreHHbIE 3IKOCUCTEMbI. ArpoakocucTemMa. ArpoLeHos. Pasnnuma mexay aHTpornoreHHbIMU
1 NPUPOLHBLIMU 3KOCUCTEMAMMU.

YpboskocucTembl. OCHOBHblE KOMMOHEHTbI YypboskocucTem. [opofckas nopa v dayHa.
CuHaHTponm3aunsa ropoAckon ayHbl. bruonornyeckoe M X03dMCTBEHHOE 3HAYeHME arpo3KOCUCTEM U
yp603kocucTem.

3aKOHOMepPHOCTM (POPMUPOBAHUA OCHOBHbIX B3aMMOAENCTBUIA OpPraHM3MOB B aKocucTeMax. Posb
KACKAOH020 2¢hhekma u 8U008-30upuxamopos (Kuouesblx 6ud08) 8 (YHKYUOHUPOBAHUU IKOCUCHIEM.
[MepeHOC 3HEPrMyv W BELECTB MeXAY CMEXHbIMW 3KOCUCTEMaMW. YCTOMYMBOCTb OpraHU3MOoB,
NoNyNAUMiA N 3KOCUCTEM B YC/IOBUSIX ECTECTBEHHBIX U aHTPOMOreHHbIX BO3AENCTBUIA.

Mexanuzmvr 6030eticmeust S(IZP}ZSHeHulZ PA3HbIX NMUNo6 Ha Cy60p2aHu3MeHHOM, Op2aAHUSMEHHOM,
NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBblL IKOJI02UHECKOCO HOPMUPOBAHUSL AHRMPONOCEHHO20
goz0eticmeusi. MeTOL0/I0r A MOHUTOPUHIA CTECTBEHHbIX M @aHTPOMOreHHbIX 3KOCUCTEM.

JleMoOHCTpaL U

MopTpeT: A. K. TeHcnu.

Tabnmubl 1 cxembl: «CTpyKTypa OMOLEHO3a», «3IKOCUCTEMA LUMPOKONMCTBEHHOIO feca,
«QKOCUCTEMA XBONHOMO neca», «PyHKUMOHa/IbHbIE TPYNMbl OPraHM3MOB B 3KocucTeme», «Kpyrosopot
BELEeCTB B 3KocucTteMe», «Llenn nutaHus (nactouwiHas, OeTpUTHas)», «OKOMOrnyeckas nupamuia
yuncen», «9Koormyeckas nupammnga 61omacchl», «9Konornyeckas nupammnga sHeprum», «ObpasoBaHme
bonota», «llepBMYHas cykueccus», «BoCCTaHOB/IEHWE neca MNoc/e noXapa», «OKOCUCTeMa 03epa,
«ArpoLeHo3», «kKpyrosopoT BELLECTB U MOTOK 3HEPrumn B arpoueHose», «Mprmvepbl ypoo3KoCUCTEM.

Ob6opyaoBaHue: repbapun pacTeHui, KONNEKUMM HaCeKOMbIX, Yy4vena nNTuy, 1 3Bepeid, repbapum
KY/IbTYPHBIX 1 AUKOPACTYLLUX PaCTEHWUIA, aKBapuyM Kak MOAEe/Nb 3KOCUCTEMBI.

IpakTuueckasi padora «/13yyeHne 1 onmcaHme ypo03KoCUCTEMbI.

JlaGoparopuas pa6ora «/13ydeHne pa3HOO6pa3nA MeIKUX MOYBEHHbIX Y/IEHUCTOHOTUX B Pa3HbIX
3KOCUCTEMAX .

DKeKypeusi «IKCKYPCUA B TUMUYHBLIA  GuoreoueHo3 (B [AybpaBy, OepesHsK, eNbHUK, Ha
CYXOZO/NbHbIA MW NONMEHHBIA NyT, 03ep0, 60/10TO)».

DKckypeust «OKCKYPCUA B arpoakocnctemy (Ha nosne uam B TeNIMYHOE X03AUCTBO)».

Tema 10. Buocgepa — rinodajbHas IKoCHCTEMA

Bruoctepa — obuiennaHeTapHas 060/104Kka 3eMn, rAe CYLLECTBYeT WM CYLLeCTBOBasIA YKU3Hb.
Pa3BuTMe npeacTaBneHuini o 6uochepe B Tpydax 3. 3tocca. YueHve B. V. BepHagckoro o 6uoctepe.
ObnacTn 6rochepsbl 1 eé cocTas. XKMBOe BeLLecTBO 61ochepbl U ero yHKLUN.

3aKOHOMEPHOCTM  CyLLecTBOBaHMSt Buocgepbl. OcobeHHOCTU 6Guochepbl Kak  r106anbHoN
aKocucTeMbl. [JMHaMM4yeckoe paBHOBecWe B Guoctepe. KpyroBopoTbl BeLECTB M OUOreoXrmMmyeckmne
UMKkl (yrnepoga, a3ota). PUTMUYHOCTb SBIEHUI B Guochepe.

3oHanbHOCTL 6uochepsl. MoHATME 0 6MoMe. OCHOBHblE GMOMbI CYLUW: TYHApPA, XBOWHbIE /eca,
CMeLLaHHble M LUMPOKOMCTBEHHbIE fleca, CTEMNW, CaBaHHbI, MYCTbIHW, TPOMUYECKME fleca, BbICOKOrOpbA.
Knumar, pacTUTE/IbHbIN U XXMBOTHbIN MUP 6MOMOB CYLUN.

CTpyKTypa M (PYHKUMA XMBbIX CUCTEM, OLIEHKA WX PeCcypCHOro noTeHuuana u 6mochepHbIX
(hYHKLMIA.

JemMoHCTpauMu



MopTpeTbl: B. V. BepHagckuia, 3. 3tocc.

Tabnuubl 1 cxembl: «leoctepbl 3emnun», «KpyroBopoT asoTa B npupoge», «KpyroBopoT
yrnepofa B npupoge», «KpyrosopoT Kucnopofa B npupoge», «KpyroBopoT BOAbl B MNPUPOLE»,
«OCHOBHble 6VOMbI CyLIN», «Knumatuyeckune nosica 3emMnm», «TyHapa», «Taira», «CMeLlaHHbIn nec»,
«LLINpOKONNCTBEHHBIN Nnec», «CTenb», «CaBaHHa», «[TyCTbIHSA», «TPONNUYECKUIA NECH.

O6opypoBaHue: repbapuny pacTeHWn pasHbiX GUOMOB, KOMNEKLMMN XKNBOTHbIX.

Tema 11. Yesi0BeKk 1 OKpYKawIIas cpeaa

JKONOrnMYeckme Kpusmncbl U UX MpuunHbl. Bo3gelicTBre yenoBeka Ha Guocdepy. 3arpssHeHve
BO3AYLUHOM cpeabl. OxpaHa Bo3gyxa. 3arpssHeHue BOAHOW cpedbl. OxpaHa BOAHbIX PecypcoB.
PaspyLueHune noysbl. OXpaHa NOYBEHHbLIX PECYPCOB. VI3MeHeHWe KnnmMaTa.

AHTPONOreHHOe BO3MENCTBME HA PaCTUTENIbHLIA N XKUBOTHBIA MMp. OXpaHa pacTUTENbHOro W
YXMBOTHOTO Mupa. OCHOBHblE MPUHUMMBI OXpaHbl Npupogbl. KpacHble KHUru. Oco60 oXpaHsemble
npupogHele Tepputopumn (OONTT). BoTaHunyeckme cafibl U 300/10TMYECKME MapKW.

OCHOBHble MPUHUWNbI  YCTOMYMBOrO pasBUTMS 4YenoBeyecTBa W MNpUPOAbl. PaumoHanbHoe
MpPUPOLONO/bL30BaHNE U COXpaHeHWe BMonornyeckoro pasHoobpasusa 3emnn. O6LLMe 3aKOHOMEPHOCTM
rnobasibHbIX 3KOMOrMYeCKMX KpusncoB. OCOBGEHHOCTM COBPEMEHHOIO Kpusuca W ero BeposiTHble
nocneacTeumA.

PasBuTMe MeTOLOB MOHWUTOPUHra PasBUTUA OMACHbLIX TEXHOreHHbIX MpoLueccoB. Cucmemmbie
uccredosanusi nepexooa K pecypcocbepezaioweli u KOHKYPeHmocnocoonou snepeemuxe. buonozuueckoe
pasHoobpazue u buopecypcol. Hayuonanvusie ungopmayuontsie cucmemvl, obecneyugarowue 00Cmyn K
qu)opMauuu N0 COCMOSIHUIO OMOEAbHBIX U008 U 3Kocucmem. Ocroebl 3K0pea6uﬂumauuu IKocucmem u
cnocobo6 6opvobL ¢ buonospedicoeHusMU. Pexoncmpykyus MOPCKUX U HA3eMHBIX IKOCUCTIEM.

JleMoOHCTpaL U

Tabnuubl N cXembl: «3arpssHeHWe aTtmochepbl», «3arpsasHeHuWe ruapochepbl», «3arpsiaHeHne
nouBbl», «lapHUKOBLIA 3gdekT», «Oco60 oxpaHsieMble MPUPOAHbIE TeppuTopun», «Mogenu
yrpas/sgemMoro Mupa.

O6opyaoBaHve: oTorpadum oXpaHAeMbIX PacTeHWIn N XXMBOTHbLIX KpacHON KHUIM Poccuiickoii
depepaunn, KpacHom KHUIM pernoHa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®rOC COO ycraHaBnMBaeT TpebOBaHMA K pe3y/ibTaTaM OCBOEHWA 00y4yaroLMMUCH MPorpamMm
cpefHero o6bLero 06pa3oBaHns: IMYHOCTHbIE, MeTanpeiMeTHbIE U NPeAMETHbIE.

B CTPyKType /MYHOCTHbIX Pe3ynbTaTOB OCBOEHUS MNPOrpaMMbl MO GUONOTUWN  BblAENEHbI
creflytolime COCTaB/IAOLLME: OCO3HAHME 00Y4alOWMMUCH POCCUINCKON TPaXKAaHCKON WAEHTUYHOCTU —
FOTOBHOCTM K CamOpa3BUTWIO, CaMOCTOSATE/IbHOCTU W CaMOOMpPeAeneHnto, waruuue momusayuu K
06yYeHN0 6UONOTUN, yerenanpasiennoe passumue BHYTPEHHUX YOEXAEHWA NMYHOCTM HA OCHOBe
K/THOYEBbIX LIEHHOCTEN U UCTOPUYECKUX TPaauuMin pa3BUTMS BUOMOrMYECKOr0 3HAHWS, 20moeHoCmb u
cnocobrHocms  00Y4aKOLWMXCA PYKOBOACTBOBATLCA B CBOEW [eATE/IbHOCTU  LeHHOCTHO-CMbIC/I0BbIMU
yCTaHOBKamu, MpUCYLMMN  CUCTEMe  OMONOrMYeckoro 06pa3oBaHUs, Hanuuue npasoCcoO3HAHUSA
3KONOIrMYECKOW KYNbTYpPbl, cnocobrocmu cmasums LN U CTPOUTb XXMU3HEHHbIE NaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS MPOrpamMmmMbl MO 6MONOrMN AOCTUTAKOTCA B €AUHCTBE YYEOHON
W BOCMUTATE/IbHOW  [AeATeNbHOCTM B COOTBETCTBUMM  C  TPaAWULMOHHLIMA  POCCUIACKUMM
COLMOKYNbTYPHbLIMU, NCTOPUYECKMMN 1 AyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMW, NPUHATLIMU B 06LLIECTBE
npasvnaMm M HOpMaMu MOBEAEHMs U CNOCOGCTBYIOT Mpoueccam CamMOono3HaHWs, CaMOBOCMUTAHUSA U
CaMopasBUTUS, Pa3BUTUS BHYTPEHHEW MO3WUMM NINYHOCTW, NATPUOTU3MA U YBKEHUA K 3aKOHY U
NpaBonopsaaKy, YeN0BeKy TpyAa U CTapLueMy NMOKOJIEHNIO, B3aUMHOTO YBaXKEHUSA, 6GEPEXXHOr0 OTHOLLEHMS
K KylbTYpPHOMY Hacnefuio ¥ TpaguuMsmM MHOrOHauMOHaNbHOIO Hapoga Poccuiickoii depgepauuu,
NPUPOAE N OKPYXKatoLLEen cpefe.



JInyHOCTHbIE pe3ynbTaTbl OCBOEHUS Yy4yebHOro npegmeTta «buonorus» LO/MKHbI OTpaXaTb
FOTOBHOCTb ¥ CMOCOBHOCTbL 00YHatoLLMXCS PYKOBOACTBOBATLCS CCHOPMMPOBAHHOW BHYTPEHHEN MO3nLMei
MYHOCTW,  CUCTEMOM  LEHHOCTHbIX  OpWEeHTauuid,  MO3UTUBHbLIX  BHYTPEHHUX  YOEXAeHWN,
COOTBETCTBYHOLUMX TPaAULMOHHBLIM LEHHOCTAM POCCUIACKOro 06LLecTBa, PacLUMPEHME XXM3HEHHOIO
onbiTa M ONblTa [AeATENbHOCTM B MPOLECCe peanm3alumMnm OCHOBHbIX HamnpasfieHWd BOCMUTATE/IbHOM
LeAaTeIbHOCTH, B TOM YWC/IE B YaCTU:

1) rpaaaHCKOro BOCIUTAHMS:

ChOPMMPOBAHHOCTb FPaXKAAHCKOM NO3MLMK 06YyYatoLLerocs Kak akTMBHOMO UM OTBETCTBEHHOMO
4sleHa POCCUICKOro 06LLecTBa;

0CO3HaHMe CBOMX KOHCTUTYLMOHHbIX NpaB 1 0653aHHOCTEN, YBaXKEHME 3aKOHa 1 NPaBOMNOPSAKa,;

FOTOBHOCTb K COBMECTHOW TBOPYECKON AeATeNbHOCTM MNpPU CO3L4aHMM  Y4eOHbIX MPOEKTOB,
peLLeHn y4YebHbIX 1 NO3HaBaTe/IbHbIX 384a4, BbINO/IHEHUN BUOTOTMYECKMX IKCTIEPUMEHTOB;

CMOCOGHOCTL OMpefenisiTb COOCTBEHHYIO MO3MLMIO MO OTHOLUEHWIO K SIBNIEHUAM COBPEMEHHOM
YXW3HW N OOBACHATD €&;

YMEHWNE Y4nTbIBaTb B CBOMX AENCTBUSAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO B3aUMOAENCTBUSA
NHOZEN € pas3HbIMUN YOeXKAEHNAMU, KY/IbTYPHBIMU LLEHHOCTAMMW 1 COLUaNbHBIM MOJIOXEHNEM,;

rOTOBHOCTb K COTPYAHMYECTBY B MPOLLECCe COBMECTHOMO BbIMO/HEHUS YYEOHbIX, NO3HABaTE/IbHbIX
N UCCNefoBaTe/lbCKMUX 3afady, YBKUTENbHONO OTHOLUEHWA K MHEHWIO OMMOHEHTOB NpU 06CYXAEHWUM
CMOPHbIX BOMPOCOB GMONOrMYECKOT0 COAEPIKAHNS;

FOTOBHOCTb K N'YMaHWUTapHOI 1 BOIOHTEPCKON [eATe/IbHOCTY;

2) MNATPUOTUIECCKOI'O BOCIIUTAHUSA:

ChOPMMPOBAHHOCTb POCCUICKON TpaXKAaHCKON WAEHTUYHOCTM, MNaTpuoTU3Ma, YBaXKEeHUS K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTU Nepes PoANHOR, ropaocTy 3a CBOI Kpaii, CBOK PoAMHY, CBOWA
A3bIK U KY/NbTYPY, NPOLL/IOE U HACTOSLLLEE MHOMOHALMOHaIbHOr0 Hapoga Poccuu;

LLEHHOCTHOE OTHOLLEHME K MPUPOAHOMY Hacneamto M NaMsTHUKaM MNPUpoabl, AOCTUMXKEHUAM
Poccuu B Hayke, UCKYCCTBe, CropTe, TEXHOOTUAX, TPYAE;

CMOCOGHOCTbL OLEHMBATb BK/a[ POCCUACKMX YYEHbIX B CTaHOBMIEHWME W pa3BUTME OGMOMOrMK,
NMOHVMaHWSA 3HayeHUss BMONOrMM B MO3HAHWM 3aKOHOB MPUPOAbI, B XXM3HW YenoBeka U COBPEMEHHOI0
obLlecTBa;

naenHas yoexxaéHHOCTb, FOTOBHOCTb K CNY)XEHUIO U 3awimTe OTeyecTsa, OTBETCTBEHHOCTb 3a ero
cyaboy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

0CO3HaHMe AYXOBHbIX LIEHHOCTEN POCCUIACKOI0 Hapoaa;

ChopMMPOBaHHOCTb HPABCTBEHHOI O CO3HAaHWSA, 3TUYECKOrO NOBeAEHUS;

CMOCOGHOCTb OLIEHMBATb CUTyauMt0 UM MPUHMMATb OCO3HAHHbIE PELLEHUS, OPUEHTUPYACH Ha
MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU;

0CO3HaHMe NMYHOro BKNafa B NOCTPOEHUE YCTONYMBOIO 6YAYLLEro;

OTBETCTBEHHOE OTHOLLEHME K CBOWMM POAMTENAM, CO3[aHWMI0 CEMbM HA OCHOBE OCO3HAHHOrO
NPUHATUA LEHHOCTEN CEMENHOM YXU3HW B COOTBETCTBUM C TPaaUL MM Hapoaos Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

3CTETMYECKOE OTHOLWUEHME K MMUpY, BKIKHOYas I3CTETUKY OblTa, HayyHOro W TEXHWYECKOro
TBOPYECTBA, CNOopPTa, TPYAa, 0OLLECTBEHHbIX OTHOLUEHWN;

MOHVMMaHWe 3MOLMOHa/IbHOI0 BO3AENCTBIUSA XXMBOV NPUPOAbI 1 €€ LLeHHOCTH;

FOTOBHOCTb K CaMOBbIP@XKEHUIO B pasHblX BMAAX WCKYCCTBA, CTPEM/IEHUE MPOSABNATbL KayecTBa
TBOPYECKON NNYHOCTU;

5) ¢usuyeckoro BocnUTAHMA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI M 3MOLHOHAJIBLHOIO
0/1aronosy4us:

NMOHVMaHVe W peasM3auus 340pOBOro M 6e3onacHoro obpasa >KU3HW (340pPOBOE MUTaHue,
COOMOAEHNE TUTMEHNYECKUX MPaBuUi U HOPM, COaNaHCMPOBaHHBIA PeXMUM 3aHATUIA U OTAbIXa,
perynspHas (usnyeckas akTUBHOCTb), 6EPEXKHOro, OTBETCTBEHHOINO W KOMMETEHTHOrN0 OTHOLUEHWUA K
CO6CTBEHHOMY (DM3MYECKOMY M MCUXMYECKOMY 34,0POBbLIO;

MOHVMaHWe LEHHOCTW MNpaBu MHAVMBUAYaIbHOMO MU KONNEKTMBHOIO 6e30MacHOro rnoBefeHus B
CUTYaUMsX, YTPOXKatoLLMX 340POBbIO U XKN3HU NIHOLEN;



OCO3HaHWe MOCNeACTBUA U HENPUATUA  BpefHbIX NpuBblYeK (YnoTpebneHus  ankorosns,
HapKOTUKOB, KYpeHus);

6) TPY10BOr0 BOCIIUTAHUSA:

rOTOBHOCTb K TPYAY, OCO3HaHWe LLleHHOCTN MacTepcTBa, TPYAoIo6ue;

FOTOBHOCTb K aKTUBHOW [JeATeNbHOCTU TEXHOMOTMYeCKOW M COLMaIbHOM Hanpas/ieHHOCTH,
CMOCOOHOCTb MHULIMMPOBATD, M1AHNPOBATL M CAMOCTOATE/IbHO BbIMOHATL TaKyH AeATeNbHOCTb;

MHTEpeC K pas/iMyHbIM cdepam NPOMEecCUOHaNbHOM  [eATeNbHOCTW, YMEHWe COBepLUaTh
0CO3HaHHbIN BbI6OP OyayLLel Npoteccun U peasin3oBbiBaTb COOCTBEHHDBIE XKU3HEHHbBIE MaHbl;

rOTOBHOCTb M CMOCOGHOCTL K 06pa30BaHMIO 1 Camo06pa3oBaHNio Ha MPOTSHXKEHWUN BCEN YKU3HY;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

3KO/MOrMYECKM LieN1ecoobpa3Hoe OTHOLLEHME K MPUPOAE KaK MCTOYHUKY XXU3HWU Ha 3emne, 0CHOBE
eé CyLLLeCTBOBaHWS;

MOBbILLEHNE YPOBHA 3KOMOMMYECKOW KyNbTYpbl: NPUOGPETEHNE ONbITa NIaHUPOBaHWS MOCTYMNKOB
1 OLLEHKM 1X BO3MOXXHbIX NOCMEACTBUIA ANS OKPYXKaKoLLeli cpegpl;

0CO3HaHMe rnoba/lbHOro xapakrepa aKoM0rMyeckmx NpobiemM U NyTen UX peLleHns;

CMOCOGHOCTL MCMO/b30BaTh NPUObpeTaemble MPU U3YYeHUU BUOMOTUN 3HAHUS U YMEHUS Npu
pelleHnn npobnemM, CBA3aHHLIX C pauMOHaIbHbIM NPUPOLONO/b30BaHeM (CO6/IOAeHEe Mpasun
noBefeHNs B MPUPOAe, HarnpaB/ieHHbIX Ha COXpPaHeHMe PaBHOBECUS B 3KOCUCTEMax, OXpaHy BULOB,
aKocuctem, broceepsl);

aKTMBHOE HEeNpuATe AeWCTBUIA, NPUHOCALMX Bpes OKpYXXatoLleld MPUPOAHOWA cpefe, YMeHue
MPOrHo3MpoBaTb He6MaronpuATHbIE 3KONOMMYECKMEe MOCNEACTBUA MNPeSNPUHUMAEMbIX [eACTBUIA 1
npeLoTBpaLlaTh UXx;

Ha/Mume  pasBUTONO0  3KOMIOTMYECKOrO  MbILMIEHUS,  3KOMIOTMYECKOW  Ky/bTypbl,  OMbITa
[eATeIbHOCTN 3KONIOrMYeCKOW Hamnpas/ieHHOCTU, YMEHUA PYKOBOACTBOBATHCA UMW B MO3HABATE/IbHOW,
KOMMYHUKAaTUBHOW M COLMANbHOW NPaKTWMKe, FOTOBHOCTU K Y4acTUHO B MPaKTUYeCKOW AeATeIbHOCTU
3KO/IOrMYeCKO HanpaBNeHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

ChOPMMPOBAHHOCTb MMPOBO33PEHNSA, COOTBETCTBYHOLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUSA
Haykn 1 O6LLECTBEHHOW MPaKTUKM, OCHOBAHHOIO Ha Auanore KynbTyp, CNOCOGCTBYHOLEr0 OCO3HAHUIO
CBOEro Mecta B NOAMNKY/IbTYPHOM MUPE;

COBEpLLEHCTBOBaHWE A3bIKOBOW M YMTATEIbCKOM Ky/bTYpbl KaK CPeACcTBa B3aMMOLENCTBUA MEXAY
NOABMU M NO3HAHWSA MUPA;

MOHVMaHVe CneuuMpuKn 6UoNorMKY  Kak Hayku, OCO3HaHus eé ponu B (POpMUpOBaHUN
paLMOHa/IbHOTO HAy4HOrO MbILLIEHNSA, CO3L4aHMN LIENIOCTHOMO MNPeACTaBNeHns 06 OKpYXXatoLem Mupe
Kak 0 eIMHCTBe NPUPOJb!, YenoBeKa 1 06LLEeCTBa, B NO3HAHWUN MPUPOLHbLIX 3aKOHOMEPHOCTEN U peLleHnm
Npo6/iemM COXpaHeHUs NPUPOAHOIO PaBHOBECHUS;

Y6eXAEHHOCTb B 3HAYMMOCTU BUONOrMN 19 COBPEMEHHOW LMBUM3aLMN: 0BecrneveHns HOBOrO
YPOBHS  pasBUTUA MeUUMHbI, CO3[aHWe MepCcrneKTUBHbIX OMOTEXHONOIMIA, CMNOCOGHBLIX peLuaTb
pecypcHble NPo6neMbl pasBUTUS YeIOBEYECTBA, MOMCKa MyTel BbIX04a U3 r106a1bHbIX 3KONOMMYECKMX
npo6srem un obecrneyeHNs nepexofa K YCTOMYMBOMY PasBUTUIO, PauMOHaIbHOMY MCMO0/b30BaHUIO
MPUPOLHBLIX PECYPCOB M (POPMUPOBAHUIO HOBbIX CTAHAAPTOB XM3HU;

3aMHTEPECOBAHHOCTb B MOMYYEHUN OUOMOTMYECKUX 3HAHUA B LENAX MOBbILWEHNA 0O0LLeN
KyNbTYpbl, €CTECTBEHHO-HAYUYHOW PaMOTHOCTM, KakK COCTABHOW 4acTU (DYHKLMOHANIbHOW rPamMOTHOCTM
obyyaroLmxcs, popMmpyemMort Npu n3yveHnm ruonoruu;

MOHMUMaHWe CYLLHOCTN METOL0B NO3HaHWSA, UCMOb3YEMbIX B ECTECTBEHHbIX HayKax, COCOBHOCTU
MCNONb30BaTb MOJSlyYaeMble 3HaHUA [18 aHann3a M OObACHEHUS SBMIEHWW OKPYXKaloLero mupa u
NMPOUCXOLALLMX B HEM WM3MEHEHWI, yMeHWe fenaTb 0O0CHOBaHHble 3aK/HOUYEHUS HA OCHOBE Hay4HbIX
(haKTOB 1 MMEIOLLMXCA AaHHbIX C Lie/Ibio NOyYeHUs LOCTOBEPHbIX BbIBOJOB;

CMOCOOGHOCTb CaMOCTOATE/IbHO UCMO/b30BaTh OMOMIOTMYECKME 3HAHUA A/ pelleHns npobneM B
peaslbHbIX XXWU3HEHHbIX CUTYyaLusX;

OCO3HaHMe LEHHOCTW Hay4yHON [eATeNbHOCTM, TOTOBHOCTb OCYLLECTB/ATH MPOEKTHYHO W
NCCnefoBaTe/IbCKYH LeATeIbHOCTb MHAMBUAYaNLHO U B TPYNIE;



rOTOBHOCTb M CMOCOBGHOCTb K HenpepbIBHOMY 06pa30BaHUIO U CaMO06pa30BaHMiO, K aKTUBHOMY
MOMYYEHMHO HOBbIX 3HAHWIA MO BMOMOrMN B COOTBETCTBUM C XKM3HEHHbLIMU MOTPEGHOCTAMM.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHble pe3y/ibTaTbl 0CBOEHUS Y4eOHOro npegmeta «brnonorusa» BKIKOYAKT: 3HaYNMble
48 (DOPMUPOBAHWA  MUPOBO33PEHMS  0OYYAIOLMXCA  MEXAUCLUMNINHAPHBIE  (MEXMNPeaMETHbIE)
06LLleHayYHble MOHATUS, OTpaXKaroLime LefIOCTHOCTb HayYHON KapTWMHbI MUpa U Cneuuduky MeTonoB
MO3HaHWA, MUCMOMb3yeMbIX B ECTECTBEHHbIX HayKaxX (BELLeCTBO, 3Heprus, sBneHue, npoLecc, cuctema,
Hay4HbIA (DaKT, NPUHLMM, TUNoTes3a, 3aKOHOMEPHOCTb, 3aKOH, TEeOpWs, WCCneaoBaHWe, HabogeHue,
N3MEepPeHMe, IKCNepuUMEHT U  [pYyrue); YHuBepcasibHble Y4yebHble [JelCTBMA  (MO3HaBaTe/bHble,
KOMMYHUKaTUBHbIE, PerynsTuBHble), obecneynBatoLime (hopMmpoBaHme HyHKLMOHAbHON FPaMOTHOCTM
N COLMabHON KOMMETEHLMN 00yYatoLwmxcsa; CnoCcO6HOCTb 06Y4atoLMXCA MCMO0/b30BaTb OCBOEHHbIE
MEXANCUMNANHAPHbIE, MWPOBO33PEHYECKME 3HAHUA W YHMBEPCAIbHble Y4ebHble [eicTBUA B
Mo3HaBaTe/IbHON 1 COLMaIbHOM MPaKTUKE.

B pe3ynbTate nsyyeHus 6U0N0OrMN Ha ypoBHE CpefHero obLuero obpasoBaHus y 0byyaroLLerocs
OyayT copmupoBaHbl MO3HaBaTe/IbHble YHMBEPCaIbHble Y4yebHble [eNCTBUA, KOMMYHUKATUBHbIE
YHUBEPCa/IbHblE Y4YebHble [eNCTBUS, PerynsTvBHble YHUBEPCa/bHble Y4YebHble AeNCTBUSA, COBMECTHAA
LeATe/IbHOCTb.

MeTanpeaMeTHble pe3yfibTaTbl OCBOEHUS MPOrpaMMbl CpefHero o6uiero obpasoBaHus LOMKHbI
OTpaxarb:

OB.]IaZleHI/le YHUBEpPCAJIbHBIMH y‘leﬁﬂbIMl/I MNO3HABaATCJIbHBIMH IleﬁCTBI/IHMI/I:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOoCTOATENIbHO  (hOpMYyNMpoBaTb U aKTyaiM3mpoBatb  Mpobnemy, paccmarpuBaTtb — eé
BCECTOPOHHE;

MCNONb30BaTh MPU OCBOEHWMM 3HAHWA MPUEMbI IOTMYECKOrO MbILWIEHNA (aHain3a, CUHTes3a,
CpaBHEeHWS, Knaccupukaummn, 0606LLeHNS), pacKpbIBaTb CMbICTT GUONOrMYECKUX MOHATUN (BbIAENATh KX
XapaKTepHble NPU3HaKW, yCTaHaB/NBaATb CBA3W C APYTUMU NOHATUAMMN);

OMpefenaTb Lenn AesTeNbHOCTY, 3aaBas napameTpbl U KpUTepUn UX SOCTUXEHUS, COOTHOCUTD
pe3ynbTaThl 4eATENIbHOCTU C NMOCTAB/EHHLIMU LieNIAMU;

1CNO/b30BaTh GMONOrMYECKME NOHATUS 419 06 BACHEHUA (DAKTOB W ABNEHNIA XXMBOW NPUPOABI;

CTPOMTb NOTUYECKMe pacCyXaeHns (UHAYKTUBHbIE, AeAYKTUBHbIE, MO aHalorum), BbISBNATb
3aKOHOMEpPHOCTM W MNPOTMBOPEYMS B PaCCMaTpMBAEMbIX SBMEHUAX, (HOPMY/MPOBATL BbIBOAbI U
3aKNIOYeHNS;

MPUMEHATb  CXEMHO-MOJE/IbHblE  CPeAcTBa A1 MNPELCTaBMeHNS CYLLECTBEHHbIX CBS3E U
OTHOLUEHUA B M3y4aemblX OMOMOrMYeCKUX OObeKTaX, a TakKe MNpPOTUBOPeUYniA pasHOro popa,
BbISIB/IEHHbIX B Pa3/IMUYHbIX MH(POPMaLMOHHbBIX UCTOYHUKAX;

paspabatbiBaTb M/aH peleHns npobneMbl ¢ YYETOM aHa/M3a UMEKOLLMXCA MaTepuasibHbIX U
HemaTeprasibHbIX PecypCcos;

BHOCUTb KOPPEKTUBbI B AeATe/IbHOCTb, OLeHMBATb COOTBETCTBUE Pe3ynbTaToB LieNsM, OLeHWBaTb
PUCKM NOCNEACTBUI LeATeNIbHOCTH;

KOOPAMHUPOBaTb M BbIMOMHATL  PaboTy B YCNOBMAX  PeaibHOro, BUPTYalbHOro U
KOMOUHMPOBAHHOTO B3aVIMOAENCTBUS;

pa3BMBaTb KPeaTVBHOE MbILL/IEHNE NPU PELLEHMMN XXU3HEHHbIX NPO6/IEM.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BfafleTb HaBblkaMW y4ebHO-UCCNe0BaTeNbCKOM U MPOEKTHON  [eATeNIbHOCTU, HaBblKamu
paspeLueHuns npobiemM, CnoCOGHOCTbIO Y FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOWCKY METOLOB PeLleHus
NpaKTUYecKMX 3agad, NPUMEHEHNIO Pa3INYHbIX METOA0B NMO3HAaHWS;

MCNONb30BaTh  pas/iMyHble BUAbl  [EATENIbHOCTM MO  MOJYYEHUIO HOBOMO  3HaHWA, ero
WHTepnpeTauuy, Npeobpa3oBaHNio 1N MPUMEHEHUIO B YYeOHbIX CUTYaUMsX, B TOM YMC/ie Mpu CO34aHnm
YUeOHbIX M COLMaTIbHbIX NPOEKTOB;

(hopMUPOBaTb HAyYHbIA TUM MbILIEHUS, BMALETb HAyYHOW TEPMWUHONOIMEN, K/IHOYEBbIMU
MOHATMAMW N METOAaMM;



CTaBUTb W (POPMY/NMPOBaTb COOCTBEHHble 3afays B 00pa3oBaTeNlbHOW [eATeNlbHOCTU U
YW3HEHHBIX CUTYaLUAX;

BbISIB/IATb NMPUYMHHO-CNEACTBEHHbIE CBA3W WM aKTyaM3MpoBaTb 3adady, BblABUraTb rmrotesy eé
peLleHns, HaxoauTb aprymeHTbl A1 [OKa3aTeNbCTBa CBOMX YTBEPXAEHWIA, 3afaBaTb MapameTpbl W
KpUTEPUU PeLLEHNS;

aHaM3MpPoBaTb NOJyYeHHble B XOLe pelleHus 3a4ayn pesy/nbTaTbl, KPUTUYECKU OLLEHUBATb WUX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHMWE B HOBbIX YCOBUSX;

[aBaTb OLEHKY HOBbIM CUTYyaLusM, OLEHBaTb NPUOBPETEHHBIV ONbIT;

OCYLLECTB/ATL  LieNleHanpaB/ieHHbIA MOUCK MepeHoca CpeAcTB U CrOCO60B  [eWCTBUS B
NPOMECCMOHANTBHYIO Cpesy;

YMETb MePeHOCUTb 3HAHWS B NO3HABATE/NbHYIO U NPAKTUYECKYH0 06/1aCTN XN3HELEATEIbHOCTHY;

YMETb MHTErPUPOBaTh 3HAHUSA U3 Pa3HbIX NPeAMETHbIX 061acTei;

BblABMIaTb HOBble MAeN, Npegnaratb OpUrMHaibHble NOAXOAbI U PeLleHns, CTaBUTb MPO6IeMbI 1
3afjauun, JonycKaroLme aibTepHaTUBHbIE PELLIEHUS.

3) padora ¢ unopmaumeii:

OPWEHTNPOBATLCA B Pa3/INYHBIX UCTOYHUKAX MH(OpMaUMK (TEKCTe y4ebHOro nocobus, Hay4yHo-
NonynsapHoi nutepaType, 6UONOMMYECKNX CMI0BaPAX N CIPaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax AaHHbIX, B
VHTepHeTe), aHa/M3MpoBaTb WHMOPMAUMIO Pas/IMyHbIX BUOB U (POPM MPeLCTaBIeHUs, KPUTUYECKN
OLeHMBaTb €€ JOCTOBEPHOCTb U HEMPOTUBOPEUMBOCTD;

(hopmMynMpoBaTh 3anpocbl W MPUMEHATb Pas3/IMYHble MeToAbl MpW  MOUCKe W OTOope
6MoN0rnyeckom MHHopMaLMmn, He06XoAMMON A/15 BbINMOHEHUS YYebHbIX 3a4ay;

npuobpetaTb  OMbIT  UCMNOMb30BAHUA  MH(OPMALMOHHO-KOMMYHUKATUBHbIX — TEXHO/OIWA,
COBEPLLEHCTBOBATb KYNbTYpY aKTUBHOIO UCMO/b30BaHNSA Pa3/IMYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATENIbHO BbIGMPaTh ONTUMA/IbHYO (hOPMY MpPeLCcTaBieHns 61UON0rMyeckon NHMopMaLmm
(cxembl, rpadmkn, guarpaMmbl, TabnLbl, PUCYHKN 1 APYTOe);

1CMO/b30BaTb Hay4HbIM A3bIK B KAYeCTBE CPeACTBa Npu paboTe ¢ 61MON0rnyYeckor nHhopmaumei:
NPUMEHATb XUMUYECKNE, (PU3NYECKME 1 MaTEMATUYECKME 3HAKN U CUMBO/IbI, (POPMY/IbI, ab6peBmaTypy,
HOMEHKNATypy, UCMO/b30BaTb U NPeobpa3oBbIBaTb 3HAKOBO-CMMBO/IMHYECKME CPEACTBA HArNALHOCTH;

BMafleTb HaBblKaMW pacro3HaBaHUA U 3aliMTbl MHDOPMaLMKN, MHHPOPMALMOHHOW 6e30NacHOCTH
NMYHOCTMW.

OBJ'la)IeHI/Ie YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU }IeﬁCTBI/IHMH:

1) oOmenue:

OCYLLECTBNATL KOMMYHMKaLMM BO BCeX cthepax >XXM3HW, aKTMBHO y4acTBOBaTb B Auanore uam
OMCKYCCUMM MO CYLLECTBY 06CY)KAaemoi Tembl (YMeHWe 3afaBaTb BOMPOCHI, BbICKA3blBaTb CY)XXAEHUA
OTHOCUTE/NBbHO BbINOMHEHUA MpeAnaraemMoii 3afaqm, YUnTbiBaTb UHTEPEChl U COr/TaCOBaHHOCTL MO3ULMIA
[PYrux y4acTHUKOB Auanora uim UCKyccum);

pacno3HaBaTb HeBepbasibHble CpeAcTBa OOLLEHUSA, MOHUMATb 3HaYeHWe COLMabHbIX 3HAKOB,
NPeAnoCbINOK BO3HWUKHOBEHWUA KOHMAMKTHBIX CUTyauuil, YMeTb CMAryatb KOH()IMKTbl W BECTU
neperosopsl;

B/lafleTb pas/IMyHbIMU crnocobamn O6LEHNA U B3aMMOAEACTBUSA, NOHUMATb HaMepeHus Apyrux
Nofel, NPoSBNATL YBaXKNUTENbHOE OTHOLLEHUE K COBeCeJHNKY MU B KOPPEKTHOM hopme popMynmpoBaThb
CBOW BO3PaXKEHUS;

pa3BEPHYTO M NOrMYHO M3NaraTb CBOK TOUKY 3PEHNS C UCMO/b30BaHMEM A3bIKOBbIX CPELCTB.

2) coBMeCTHaA IeSITeJIbHOCTh:

MOHMMAaTb M NCMNONb30BaTb MPEMMYLLECTBA KOMaHAHOW U UHANBUAYANIbHON paboTbl NPY PeLLeHN
ononornyeckon npob6sembl, 060CHOBbLIBATb  HEOOXOAUMOCTb  MPUMEHEHMS  TPYMNOBbIX  (POPM
B3aVIMOZENCTBUA NPU peLLeHnn y4ebHON 3aaaun;

BblOMpaTb TeMaTWKy W MeTOAbl COBMECTHbIX [eNCTBMI C YY4ETOM OOWMX WHTEPECOB W
BO3MOXXHOCTEIN KaXXJ0ro YneHa KONNEKTUBA,;

NPUHMMATb Lie/IN COBMECTHOWN [eATeNIbHOCTW, OPraHn30BbIBaTb Y KOOPAVHMPOBATb AeACTBUSA MO
e6 [OCTUDKEHWIO: COCTaBMATb NMaH [eWCTBWIA, pacnpefensTb poav € YYETOM MHEHMIA Yy4aCTHUKOB,
06cyXaaTh pe3ynbTaTbl COBMECTHOW PaboThl;



OLeHMBATb KA4yeCcTBO CBOEro BK/afa W KaXAOro yyaCTHMKa KOMaHAbl B 06WWiA pe3ynbtar no
pa3paboTaHHbIM KpUTEpPUAM;

npegnaratb HOBble MPOEKTbI, OLEHWBaTb WAeM C MO3ULMN  HOBW3HbI, OPUrMHAILHOCTY,
MPaKTUYECKOA 3HAYNMOCTU;

OCYLLECTB/ATL MO3UTUBHOE CTPaTernyeckoe MOBEAEHUE B Pa3/IMYHbIX CUTYaUUsX, NPOSBAATb
TBOPYECTBO M BOOOPaXKEHWE, ObITb UHULUATUBHBIM.

OBJ’[a)IeHI/Ie YHUBEPCAJIBHBIMHA PEryJII TUBHBIMU HeﬁCTBHHMH:

1) camoopranu3anus:

1CNOMb30BaTh GMONOrMYECKME 3HAHUSA NS BbISB/IEHWS MPOBIEM U UX PELUEHUS B XMU3HEHHbIX 1
YUYeOHbIX CUTYaLMAX;

BblOMpaTb Ha OCHOBE OWMONOrMYECKMX 3HAHWIA LeneBble W CMbIC/OBbIE YCTAaHOBKM B CBOMUX
[EACTBMAX M MNOCTYNKax MO OTHOLUEHWIO K XKMBOW Npupoge, CBOEMY 3[0POBbIO U 3[40POBbLIO
OKPY>KAtOLLUX;

CaMOCTOATE/IbHO OCYLLECTB/AThL MO3HABATE/IbHYIO AeATe/IbHOCTb, BbIABATL NMPO6/EMbI, CTaBUTL U
(hopmynmpoBaTh COBCTBEHHbIE 3aa4M B 06pa3oBaTe/IbHOM AeSATENbHOCTU U XKMU3HEHHbIX CUTYaLMsIX;

CaMOCTOATE/IbHO COCTaB/IATb M/1aH pelleHns npobnemMbl € YY4ETOM MMEIOLUXCS Pecypcos,
CO6CTBEHHbIX BO3MOXXHOCTEN M NPeANOYTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYyaLMAM;

pacLUMpATb pamMKn y4ebHOro npeameTa Ha OCHOBE SIMYHbLIX MPeAnoYTEHNI;

[enatb 0CO3HaHHbIV BbI6GOP, aprymMeHTUPOBaTb ero, 6patb OTBETCTBEHHOCTb 3a PeLUEHNE;

OLeHMBATb MPUOBPETEHHDIN OMbIT;

Cnoco6CTBOBaTL (HOPMMPOBAHMIO U MPOSIBMIEHWNIO LUMPOKON 3pyAULUN B pasHbIX 06/1acTsX
3HAHW, NOCTOSHHO NOBbLILLATL CBOW 06PA30BaTE/IbHbIN 1 KYNIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

[iaBaTb OLEHKY HOBbIM CUTYyauusM, BHOCUTb KOPPEKTUBbI B [eATeNlbHOCTb, OLeHMBaTb
COOTBETCTBME Pe3y/bTaToB LieNsM,;

BNafeTb HaBblKaMW MO3HaBaTe/IbHOM pedIeKCUM Kak OCO3HaHWSA COBepLUaeMbIX [eACTBUN W
MbIC/IUTE/IbHBIX MPOLECCOB, WX Pe3y/IbTaTOB U OCHOBaHWIA, WCMO/Mb30BaTh MPUEMbI pedrekcun Afis
OLeHKM CUTyauuu, BbI6opa BEPHOTO peLleHus;

YMETb OLLEHUBATb PUCKWN N CBOEBPEMEHHO MPUHMUMATL PELLEHUS MO X CHUKEHWIO;

MPUHUMATb MOTMBbI Y apryMeHTbI PYrX NPV aHan3e pesy/bTaToB AesTe/IbHOCTY;

3) npuHATHE ce0s1 M APYTUX:

NpUHUMATL cebs, MOHMMas CBOM HELOCTAaTKN U LOCTOMHCTBA,;

NMPUHMMATb MOTVBBI U apryMeHTbI ApYruX Npy aHa/n3e pe3ynbTaToB AeATe/lbHOCTY;

npu3HaBaTb CBOE MPaBo 1 NPaBo APYrnX Ha OLUNGKY;

pa3BMBaTb CNOCOOHOCTb MOHMMATL MUP C MO3ULMKN APYroro YesoBeka.

IMPEJIMETHBIE PE3YJIBTATDBI

MpeameTHble pe3ynbTaTbl OCBOEHWS COAepXXaHWs y4vebHOro npeameta «buonorus» Ha
Yyrny6néHHOM YpOBHE OpPWEHTUPOBaHbI Ha obecrieyeHne MPOUILHOIO 00yYeHUs 06y4varoLLnXCs
ononornn. OHW BKNKOYAKOT: crieunduyeckme Ansa OMONOrMU HayuHble 3HaHWSA, YMEHWS W Croco6bl
[EVCTBUIA MO OCBOEHWIO, WHTEepnpeTauum W npeobpasoBaHMIO 3HAHWIA, BUAbl AEATENbLHOCTU MO
MOMYYEHUIO HOBbIX 3HAHWI N UX NPUMEHEHWIO B Pa3/INUHbIX YUYeOHbIX, a TAKXKEe B pea/lbHbIX XU3HEHHbIX
cutyaumsax. MNMpegMeTHble pe3ynbTaTtbl NPeAcTaBneHbl Mo rogam nyyeHus.

MpeameTHble pe3y/ibTaTbl OCBOEHUS Y4yebHOro npegmeta «buonorus» B 10 knacce [LOMKHbI
oTpaXKaTb:

ChOPMMPOBAHHOCTb 3HAHWKA O MeCTe W POAn OMONOrMM B CUCTEME eCTECTBEHHBbIX HayK, B
(hOPMUPOBAHMMN eCTECTBEHHO-HAYYHON KapTWHbI MWpa, B MO3HAHWM 3aKOHOB MNPUPOAbI W peLleHnn
npo6siemM payMoHasbHOro MPUPOAONO/b30BaHNSA, O BK/IaAe POCCUICKUX U 3apYBEeXHbIX YYEHbIX B
pa3suTue buonoruu;

BnafjleHne CUCTeMOM OMOMOTMYECKMX 3HAHWIA, KOTOpas BK/IKOYAeT: OCHOBOMOJaratoLme
ononornyeckme TePMUHbI W MOHATMA  (KM3Hb, K/IETKa, OpraHusM, MeTabonM3Mm, romeocTas,



caMoperynaums, CaMOBOCMPOU3BEAEHNe, HaCNefCTBEHHOCTb, W3MEHYMBOCTb, POCT W  PasBUTKE),
6nonornyeckme Teopumn (knetouHas Teopusi T. LUBaHHa, M. LUneiigeHa, P. BupxoBa, XpOMOCOMHas
Teopusi HacneActeBeHHocTn T. MopraHa), ydenus (H. V. BaBunoBa — 0 LeHTpax MHOroobpasvs u
MPOUCXOXKAEHNSA KYNMbTYPHbIX PacTeHWiA), 3akoHbl (eAMHO0Opasns MOTOMKOB MEPBOr0 MOKOMEHUS,
pacLUern/ieHns, YACTOTbl raMeT, He3aBUCMMOro HacnegosaHusa . MeHzens, romosiorMyeckux psaos B
HacnefCTBEHHON 13MeHUYBOCTH H. . BaBnnosa), NpUHLMNbI (KOMNAIEMEHTAPHOCTW);

B/lafleHNe OCHOBHbIMW METOfamy Hay4yHOro mo3HaHus, WUCMOo/b3yeMbIX B  OMONOrMYECKNX
NCCnefoBaHMAX XMBbIX 00BEKTOB (OMMcaHue, n3MepeHne, HabnLeHre, 3KCNEePUMEHT);

YMEHMe BbIAENATb CYLUECTBEHHbIE TMPU3HAKW: BUPYCOB, KNETOK MPOKapuUOT W  3yKapuorT,
OAHOK/ETOYHBIX Y MHOTOKNETOUYHbIX OpraH13MoB, B TOM Yunc/ie 6aKTepuid, rprboB, pacTeHNIA, XXUBOTHbIX
M Yenoseka, CTPOEHUS OPraHoB M CWUCTEM OPraHOB pPaCTEHWiA, >XMBOTHBIX, YenoBeKa, NpPOLEeccoB
XXM3HELeATelbHOCTU, MPOTEKAOLWMX B OpraHM3mMax pacTeHWi, XXMBOTHbLIX M YenoBeka, 61ON0rmyeckmx
npoLieccoB: o6MeHa BeLlecTB (MeTabosM3M), MpeBpalleHns 3Heprumn, OPOXEHWs, aBTOTPO(HOro W
reTepoTpo(HOro TUMOB MUTaHWsA, (POTOCMHTE3a M XEMOCUHTEe3a, MWUTO3a, Meiio3a, rameToreHesa,
ambpuroreHesa, NOCTIMOPUOHANILHOIO PasBUTUSA, Pa3MHOXEHUS, UHANBMNAYAIbHOTO Pa3sBUTUA OpraHu3Ma
(oHTOreHesa), B3aMMOLENCTBUSA reHOB, reTepo3nca, MCKYCCTBEHHOI0 0TO0Pa;

YMEHWe yCTaHaB/NBaTb B3aMMOCBSA3N MEXAY OpraHonaamMmm KeTKN 1 UX (YHKLUUAMU, CTPOEHNEM
KNETOK pPasHblX TKaHed N UX (PYHKUMAMKU, MeXAy opraHamum 1 CUCTEMaMU OpraHoB Y pacTeHui,
YXMBOTHbIX U YesioBeKa 1 X (DYHKUMAMM, MeXAy CUCTEMaMU OpraHoB U UX (DYHKUUAMU, MeXAy aTanamu
obmMeHa BeLeCcTB, 3TanaMy KNETOYHOr0 LMKIA W HXKM3HEHHbIX UMKIOB OpraHM3MoB, 3Tanamu
3MOPMOHAILHOTO Pa3BUTUSA, TEHOTUMNOM W (DEHOTUMOM, PEHOTUMOM 1 (hakTopamu cpesbl 0buTaHus;

YMeHWe BbISIB/IATb OT/IMUUTESNbHbIE NMPU3HAKW XXMBbLIX CUCTEM, B TOM YMCe PACTEHWNIA, XXMBOTHbIX
1 YenoBeka;

YMEHMe UNCMo/b30BaTb COOTBETCTBYHOLUME apPryMeHTbl, OWOMOMMYECKYd TEPMUHOMOTUIO 1
CUMBO/IKY N8 AOKA3aTeNbCTBA POACTBA OPraHU3MOB pPasHbIX CUCTEMATUYECKUX TPYI;

YMeHMe pellatb OWMOMOrMYecKre 3afayn, BbISBAATb MPUUUHHO-CNEACTBEHHbIE CBA3N MeXAy
nccneayeMbiMy 6M0N0rMYeCKMMI MpoLeccaMy 1 ABNEHUSAMW, AenaTth BbIBOAb! M MPOrHO3bl HA OCHOBAHUM
NoSTlyYeHHbIX Pe3y/bTaTos;

YMeHWe BbINOMHATL labopaTopHble U NpaKTUyeckre paboTbl, cobnogaTe npasuia npyu pabore
y4eOHbIM 1 N1abopaTopHbIM 060PYA0BaAHUEM;

YMeHWe BblABUraTb rmnoTesbl, MPOBEPATb UX 3KCMEPUMEHTa/IbHbIMU CpeAcTBaMu, (hopMynupys
LieNlb MCCnefoBaHNs, aHaIM3MpoBaThb NoJyYeHHbIe pe3ynbTaThl U AenaTb BbIBOAbI;

YMeHMe y4acTBOBaTb B y4eOHO-MCCef0BaTeNNbCKOM paboTe No 61MON0rnK, 3KOOrUn 1 MegULLMHE,
NPOBOAMMOIN Ha 6a3e LWKOMbHLIX Hay4HbIX O060LWecTB, U Ny6/MYHO NPeacTaBNATb MOSyYeHHble
pe3ynbTaTbl HA YYEHNYECKUX KOH(DEPEHLMSX;

YMeHWe OLEeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbIX WCCNefoBaHWi B 06nacTn Guonorum
MeAuLMHbI (KNOHWPOBaHWE, WCKYCCTBEHHOE OfMJIOLOTBOPEHME, HarpaB/ieHHOe W3MEHeHWe TeHoMa
CO3JaHne TPaHCreHHbIX OpraHn3mMoB);

YMEHME OCYLLIECTBNSATb OCO3HaHHbLIN BbIGOP OyAywleli NpPotheccMoHaNbHOM [AeATeNIbHOCTU B
obnactn 6uonorun, MeauLMHbLI, OGMOTEXHONOMMK, BETEPUHAPUK, CEMIbCKOTO XO3ANCTBA, MULLEBOW
MPOMBILLIEHHOCTH, YrNY6MsaTh MO3HaBaTEe/IbHbIA WHTEPEC, HarnpaB/eHHbI Ha OCO3HaHHbLIN BbIGOP
COOTBETCTBYHOLLEN Npotheccmn 1 NPOLO/MKEHVE BUONOrMYeCKOro 06pa3oBaHNs B OpraHmn3aLmsax cpesHero
MPOECCMOHAILHOTO U BbICLLIEr0 06pa30BaHus.

MpeameTHble pe3y/bTaTbl OCBOEHUS Yy4yebHOro npegmeta «buonorus» B 11 knacce [LO/MKHbI
OTpaxarb:

ChOPMMPOBAHHOCTb 3HAHWKA O MeCTe W POAn OMONOrMM B CUCTEME eCTECTBEHHBbIX HayK, B
(hopMUPOBAHMN COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHbI MUPa, B MO3HAHWM 3aKOHOB NPUPOAbI Y
PEeLeHNM 3KOMOTUYECKMX MPO6IeM 4esioBeYeCcTBa, a TakXe B pelleHMM BOMPOCOB PauyOHa/bHOro
NMpPUPOLONO/bL30BaHNSA, 1 B (DOPMUPOBAHNM LLIEHHOCTHOIO OTHOLLIEHWS K NPUPOZE, 0OLLECTBY, YE/IOBEKY, O
BK/1ale POCCUNCKMX U 3apYBeXKHbIX YHEHbIX-OM0M0r0B B pasBuTUE GUOOMNN;

yMeHWe BfafeTb CUCTEMOW OMOMOTMYECKMX 3HAHWIA, KOTOpas BK/IKOYAET OnNpefenieHns 1
MOHWMaHMe CYLLHOCTU OCHOBOMONAratLmMx 6MONOrMYECKUX TEPMUHOB U NOHATUIA (BUA, 3KOCUCTEMa,
bnocgepa), 6uonornyeckne Teopuu (3BOMOLMOHHaA Teopus Y. [lapBuHA, CUHTETMYECKas Teopus
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asonouun), yyeHnsa (A. H. Cesepuosa — 0 NMyTaX M HanpasneHusax ssonouum, B.. BepHaackoro — o
ounocepe), 3aKoHbI (reHeTUYecKoro pasHoBecus k. Xapam n B. BaitH6epra, 3apofbILLeBOro CX0ACTBa
K. M. Bapa), npasuna (MuHUMymMa HO. JInbuxa, 3KOMOrMYECKON nupamnibl 3HEPruu), runotesbl
(rvnotesa «mupa PHK» Y. 'vnbepTa);

YMeHWe BNafleTb OCHOBHbIMU MeTO4aMM HayYHOro MO3HaHWS, UCMO/b3YeMbIMA B BUOIOMMYECKNX
NCCNef0BaHMAX YKUBbIX 0OBLEKTOB U 3KOCUCTEM (OMucaHue, U3MepeHue, HabMofeHVe, 3KCMEPUMEHT),
cnoco6amu BbISBNEHUS Y OLLEHKN aHTPOMOreHHbIX U3MEHEHWIA B MPUPOAE;

YMeHWe BbIAeNATb CYLLECTBEHHbIE MPU3HAKN: BULOB, OMOreoL,eHO30B, 3KOCUCTEM U GroCHeps!,
CTabUNN3NPYIOLLIETrO, ABVXKYLLEro M paspbliBatOLero ecTecTBEHHOro 0Tbopa, annonaTpuyeckoro u
CYMNATPUYECKOro BUA00OPa30BaHWSA, BAUSHUA ABVXKYLUX CUS1 3BONKOLMM HA FeHOMOHA NOnynsuum,
npUcrnocobseHHOCTM  OpraHM3MOB K cpefe O00WTaHWsA, YepefoBaHUA HarnpaBfeHWA  3BOMHOLUN,
KpYroBOpOTa BELLECTB M NOTOKA 3HEPTUM B 3KOCUCTEMAX;

YMEeHMe YyCTaHaBMBaTb B3aMMOCBA3M MeXAy Mpoueccamyt 3BOMOLUMM, ABWKYLLMMU CUMaMU
aHTpOMoreHesa, KOMMOHEHTaMW Pa3/IMYHbIX 3KOCUCTEM M MPUCNOCOBMEHNAMUN K HUM OpraH13moB;

YMEHWE BbISABNATb OT/IMUUTESNbHbIE MPU3HAKM XMBLIX CUCTEM, NPUCNOCO6/1EHHOCTb BUAOB K Cpefe
06UTaHNA, abMOTUYECKMX W OBUOTUYECKMX KOMMOHEHTOB 3KOCUCTEM, B3aMMOCBSI3e OpraHvW3MOB B
COo06LLEeCTBAX, aHTPOMOreHHbIX N3MEHEHWI B 3KOCMCTEMAX CBOE MECTHOCTMU;

YMEHMe UNCMo/b30BaTb COOTBETCTBYHOLLME apPryMeHTbl, OMOMOrMYECKY0 TEPMUHOMOTUIO U
CUMBO/IMKY [ANA A0OKas3aTeNnbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATMYECKUX rpynr, B3avMOCBS3M
OpraHM3mMoB W cpefbl 00MTaHUA, eAMHCTBA Ye/IOBEYECKMX pac, HeobXoAMMOCTM  COXpaHeHUs
MHOroo6pasns BUAO0B M 3KOCUCTEM KaK YC/TIOBUS COCYLLLECTBOBaHWSA NPUPOAbLI 1 YeNOBEYECTBa;

YMeHMe pellatb OWMOMOrMYecKre 3afayn, BbISBATL MPUUUHHO-CNEACTBEHHbIE CBA3N MeXAy
nccnegyeMbiMm 6MON0rMYECKMMI MpoLeccaMn 1 ABNEHUSIMI, AenaTb BbIBOAb! M MPOrHO3bl HA OCHOBaHUM
MosTlyYeHHbIX Pe3y/bTaTos;

YMEHWe BbINOMHATL labopaTopHble U NpaKTUyeckre paboTbl, cobnogaTe npasuia npyu pabote
y4ebHbIM 1 nabopaTopHbIM 060pYA0BaHMEM;

YMEHWe BblABUraTb MMNOTE3bl, NPOBEPATb MX 3KCMEPUMEHTA/IbHbIMU CPeACTBaMU, (POPMYNNPYS
LieNlb MCCNefoBaHNA, aHa/IM3MPOBaThb NOyYeHHbIe pe3ynbTaTbl U AeNaTb BbIBOAbI;

YMeHMe y4acTBOBaTb B y4e6HO-MUCCeA0BaTe/IbCKOIN paboTe No 6UON0rnK, 3KOOrUN 1 MeSULLIMHE,
NPOBOAMMOIN Ha 6a3e LWKOMbHLIX Hay4HbIX O060LWeCcTB, U Ny6/MYHO NPeACcTaBNATb MOSyYeHHble
pe3ynbTaTbl HA YYEHNYECKNX KOH(EPEHUMSIX;

YMeHWe OLeHMBaTb MMMoTe3bl M TEOPUM O NPOUCXOXKAEHNUN XKN3HU, Ye/TOBEKA 1 YeN0BEYECKMNX pac,
0 NPUYMHax, NOCNeACTBUAX U Cocobax NpeaoTBpaLLeHNs rnobabHbIX U3MEHEHWIA B 61octepe;

YMEHME OCYLIECTBNATb OCO3HaHHbIN BbIOOP OyaAyllein MpoeccnoHabHOW AeATeNIbHOCTM B
obnactm 6uonorMK, 3KOMOrUW, MNPUPOLOMNONL30BAHUSA, MeAULMHbI, OGWMOTEXHONOMMK, MCUXONOIUK,
BeTEpPMHapUN, CeNbCKOro X03ACTBA, NULLEBOI NPOMbILLINEHHOCTH, Yry6nATh NO3HaBaTe/IbHbIN UHTEpPEC,
HanpaB/IeHHbIN Ha OCO3HAHHbIV BbIGOP COOTBETCTBYHOLLEN NPOECCMM M NPOLO/MKEHNE BUONOrMYECKOTr0
06pa3oBaHus B OpraHmn3aLmsax cpefHero npogeccMoHanbHOro 1 BbiCLLEro 06pa3oBaHus.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHHMe pa3jenoB H Kontpombmsie  TpakTieckne (uudgposbie)
n/m  TeMm MpoOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoTbl padoThI pecypebi

1 bronoruns Kak Hayka 1
5 XuBble  cuctembl N UX 2

n3yyeHwve
3 Bronoruns KnetTku 2 0.5
4 Xumnyeckas opraHusauus 10 1

KNeTKn




5 CTpoeHMne 1 PYyHKLUMUM KETKK 8 2
O6wmeH BeLLEeCTB 7

6 npeBpalleHne  3Heprum B 9 1
K/eTKe

7 HacnefnctBeHHas uHhopmawms 9 05
N peann3auns eé B KNeTKe

8 YKM3HEHHDIN LMK KNETKM 6 1

9 CtpoeHue 7 (hyHKLUMN 17 15
OpraHn3mMoB

10 PasMHOXeHVMe 1 pasBUTHE 8 15
OpraHnu3mMoB
[eHeTmka —  Hayka O

11 HacneACTBEHHOCTH n 2 0.5
N3MEHYMBOCTM OPraH1M3MoB

12 3aKOHOMEpPHOCTU 10 1
HacneiCTBEHHOCTU

13 3aKOHOMEPHOCTU 5 1
N3MEHYMBOCTU

14 "eHeTnKa yenoBeka 3 0.5

15 Cenekums opraH13mMoB 4 1
buotexHonorus n

16 4
CUHTeTMYeCcKas buonorus

17 Pe3epBHOe Bpems 1

OBUWEE KOJ/MMYECTBO YACOB 102 0 13

Mo NPOrPAMME

11 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaunmenoBanue pasaesioB u (uudgposrbie)
n/m  TeM NPOrpaMMbl Bcero Kontponnubie  Ipakruieckue o0pa3oBaTte/ibHbIE
padoTsI padoThbI pecype

3apoxaeHune  wu passutue

1 3BOJTHOLMOHHbIX 4
npeacTaBneHNn B 6uonorum

9 MwuKpoaBosouus 7 eé 14 9
pe3ynbTaThl

3 MakpoaBontoumsa n eé 6
pe3ynbTaThl

4 [MpoucxoxaeHne W pasBuUTUe 15 15
XXWU3HW Ha 3emne

5 [MponcxoxaeHne Yenoseka - 10 1
aHTpornoreHes
Jkonorma —  Hayka O
B3aMMOOTHOLLIEHUNAX

6 OpraH1M3moB n 3 0.5
HafopraHM3MeHHbIX CUCTEM C
OKpY>XKatoLLeli cpefol

7 OpraHu3mbl 1 cpefa 0buTaHus 9 1.5




8 3konorusa BMA0B 1 NONyNAuuii 9 0.5

9 3Konorus COO6LLECTB. 12 05
3JKO0/10rMYecKme CUCTEMB

10 Buocthepa -  rnobanbHas 5
aKocucTema

11 Yenosek 1 oKpy»karoLLaa cpega 6

12 PesepBHOe Bpems 8

OBWEE KOMMYECTBO YACOB 102 75

Mo NMPOrrPAMME
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