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MOACHUTE/IbHAA 3ANUCKA

Mporpamma no yuebHomy npeamety "Buonorusa" (aanee - 6uonorva) Ha ypoBHe cpeaHero obuiero
obpa3oBaHusA pa3paboTaHa Ha ocHoBe PeaepasbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «06
obpasoBaHuu B Poccuiickoit deaepauymm», Proc COO, KoHuenumm npenogasaHns yuebHoro npegmeTa
«brnonorma» n oCHOBHbIX NOJI0XKeHU deaepanbHOM paboyen Nporpammbl BOCIUTAHUA.

YyebHblit npegmeT «buonorma» yrnybnéHHoro ypoBHA naydeHus (10—11 Knaccobl) ABAAETCA OAHUM U3
KOMMOHEHTOB NpeaMeTHOM obnactn «EcTecTBEHHO-Hay4YHble npeameTbl». CornacHo nonoxeHmam Oroc
COO npodunbHble yuebHble NPeaMETbI, U3ydaemMble Ha YraybNEHHOM YPOBHE, ABAAIOTCA CNOCObOM
anddepeHumaumm obydeHma Ha ypoBHe cpeaHero obwero o6pasoBaHusa U NpusBaHbl obecneynTb
NPeemMCcTBEHHOCTb MeXAY OCHOBHbIM 06LLMM, CpegHUM 06LLMM, cpeaHUM NPOdPECCUOHANBHBIM U
BbICLLIMM 0bpa3oBaHMeM. B TO e BpemaA KaxAablii U3 3TUX y4ebHbIX NpeamMeToB A0KEH ObITb
OPMEHTUPOBAH Ha NPUOPUTETHOE peLleHne 06pa3oBaTe/ibHbIX, BOCMUTATE/IbHbIX M Pa3BMBatOLWMX 3343y,
CBA3AHHbIX ¢ NpodopmreHTaumelt obydatoWwmxca U CTUMYANPOBaHMEM MHTEPECA K KOHKPETHOW 061acTu
HAy4YHOro 3HaHWA, CBA3AHHOrO C bMosiornen, MeauLMHOM, SKONOTMEN, NCUXON0rnelr, CNopToM NN
BOEHHbIM e/10M.

Mporpamma no yuebHomy npeameTty "buonorua" gaér npeacTaBaeHme O Lean 1 3ag3a4ax UyyeHums
yyebHoro npegmeTa «bruonorusa» Ha yrnyb1EHHOM ypOBHe, onpeaensaeT obs3aTenbHoe (MHBAPMAHTHOE)
npeaMeTHoOe coAepKaHune, ero CTPYKTYPUPOBAHWE MO passesiam U TeMam, pacnpesesieHne no Knaccam,
peKoOMeHAYEeT NOCNeL0BaTe/IbHOCTb U3yYeHMA y4eBHOro maTepmana ¢ y4ETOM MeXNPeaMETHbIX U
BHYTPUNpPEeAMETHbIX CBA3EN, NOrMKM y4ebHOro npouecca, BO3pacTHbIX ocobeHHocTen obyyatowmxcs. B
nporpamme no 6MoNOrMN peannsoBaH NPUHLUN NPEEMCTBEHHOCTU C U3yYeHMeM BUONOMMK HA YpOBHE
OCHOBHOTO 06LLero obpasoBaHus, 61arogapsa Yemy NPOCMaTPUBAETCA HAaNPaBAEHHOCTb Ha
nocneaytollee passutTme BUONOTMYECKMX 3HAHWUI, OPUEHTUPOBAHHbLIX HA GOPMUPOBAHME ECTECTBEHHO-
Hay4YHOro MMPOBO33PEHMUA, SKONOTMYECKOTO MbILLIEHMA, NPEACTAaBNEHUIN 0 30POBOM 06pase KU3HW,
Ha BOCNWTaHMe BeperKHOro OTHOLWEHMA K OKpYXKatoLLel NnpupoaHon cpeae. B nporpamme no 6mnonoruu
TaK»Ke NoKasaHbl BO3MOXHOCTU yuebHoro npeameTa «bnonorusa» B peanusaunmn tpebosaHuit ®roc CO0O
K NNaHUPYEMbBIM TIMYHOCTHBIM, MeTanpeaMeTHbIM M NPeAMETHbIM pe3yibTaTam 06y4YeHUs 1 B
bopMMpPOBaHNM OCHOBHbIX BUAOB y4ebHO-NO3HABATE/IbHOM AeATE/NIbHOCTU 06yYatoLLMXCS NO OCBOEHUIO
coaepaHua bruonornyeckoro o6pasoBaHmA Ha YpoBHe cpeaHero obuiero o6pas3oBaHus.

YuebHbIt npeameT «bruonorna» Ha ypoBHe cpegHero obuiero obpasoBaHua 3aBepluaeT buosoruyeckoe
06pasoBaHMe B LIKO/IE U OPUEHTUPOBAH Ha pacluMpeHune 1 yraybieHme 3HaHMI 06yYaloWMXCSA O }KUBOW
npupoae, OCHOBax MONEKY/IAPHON U KNEeTOYHOM bronorum, smbpunosnornn n 6UoorMn pasBuTUA,
reHeTUKM, CeNeKkLmn, BUOTEXHONOMNK, SBOIOLMOHHOTO YYEHWUS U SKONOTUMN.

N3yyeHmne yyebHoro npeameta «bnonornsa» Ha yrnybneHHOM ypoBHE OPUEHTUPOBAHO HA NOArOTOBKY
obyuarouwmxca K nocaegyowemy nosy4yeHunio 61Moornyeckoro o6pasoBaHMa B By3ax M OpraHM3aLUmnax
cpepHero npodeccuoHanbHoro obpasosaHma. OCHOBY ero coaeprkaHusa COCTaBASET CMCTEMA
610N10rMYECKUX 3HAHUI, NONYYEHHbIX NPU U3yYeHUN 0ByYaOLWLMMUCA COOTBETCTBYHOLLMX
CcMCTEMATUYECKUX pa3aenioB 6MON0rMM Ha ypoBHE OCHOBHOIO obuiero obpasosaHus, B 10—11 Knaccax
3TW 3HAHMA NOAYYatOT pa3BuTUE. TaK, pacluMpeHbl U yraybaeHbl 6UONOrMYecKMe 3HaHMA O PACTEHUSX,
YKMBOTHbIX, rpnbax, 6akTepusax, opraHM3me YesloBeKa, 06LLMX 3aKOHOMEPHOCTSAX YKU3HM,
[ONONHUTENbHO BKAKOYEHbI BUONOIrMYECKME CBEAEHUA NPUKAALHOMO M MOUCKOBOTO XapaKTepa, KoTopble
MOHO UCMOJIb30BaTb KaK OPUEHTMPbI 415 NocieayoLlero Bbibopa npodeccuun. BoamorkHa Takke



WHTErpauusa 6MoON0rMYECKMX 3HAHUIM C COOTBETCTBYHOLLMMM 3HAHUAMM, NONYHYEHHBIMU 0BYYatOLLMMMCS
npu nsydyeHnn GUsMKKU, XMMUU, reorpadmm n maTemaTUKM.

CTpyKTypa nporpammbl No yyebHomy npeameTty "Buosorna" otparkaet CUCTEMHO-YPOBHEBbIN U
3BOJIIOLMOHHbIV Noaxoabl K U3yyeHuto buonornn. CornacHo Um, n3y4aroTca CBOMCTBA U
3aKOHOMEPHOCTU, XapaKTepHble A/1A }MBbIX CUCTEM PA3HOrO YPOBHA OpPraHU3aLLmMn, 3B8010LUN
OpraHNYecKoro Mmpa Ha 3emne, coxpaHeHus 6MoorMyeckoro pasHoobpasma naaHeTbl. Tak, B 10 Knacce
M3y4aloTCcA OCHOBbI MOJIEKYIIPHOW M KNeToYHOoMN 6uonornmn, ambpronornm n buonorum passuTus,
reHeTUKU U CeNekumn, BUOTEXHOIOTUM U CUHTETUYECKON BUOIOTNK, aKTYaIM3UPYIOTCA 3HAHUA
obyyatowmxcs no 60TaHUKe, 300/10TMK, aHaTOMKK, GM3MoNorMM YenoBeka. B 11 knacce msyyatorcs
3BOJIIOLMOHHOE YYEHME, OCHOBbI 3KONIOTMKU U yYeHne o buocoepe.

YuebHbIt npegmeT «bronorna» npnsBaH obecneymtb ocBoeHMe 0bydaroWwmMmmca GUONOrNYEeCKNX
TEOPUIA U 3aKOHOB, UAEN, MPUHLMMOB U NPABUA, NEKALLMX B OCHOBE COBPEMEHHOM eCTeCTBEHHO-
Hay4YHOW KapTUHbI MUPa, 3HAHUI O CTPOEHUMN, MHOTO0BPa3nM M 0COBEHHOCTAX KNETKW, OPraHU3ma,
nonynaummn, buoueHo3a, 3IKOCUCTEMBI, O BbIAAKOLWMXCA HAYYHbIX OCTUKEHMUAX, COBPEMEHHbIX
nccneaoBaHmax B 6MoN0rMK, NPUKNALHbIX aCNeKTax 6UONOrMYeCcKMX 3HaHUI. [InA pa3BuTUA U
noagepaHna nHTepeca obyyatoWwmxca K 6MoaorMm Hapaay co 3Ha4nTeIbHbIM 06 bEMOM
TEOPEeTMYECKOro MmaTepuana B CogepaHum NporpaMmbl no 6Monorun npesycMoTpeHo 3HAaKOMCTBO C
NCTOpUEl CTAHOBIEHUA U PA3BUTUA TOW AN MHOM 061acT BUONOTUK, BKIALOM OTEUYECTBEHHbIX U
3apybeKHbIX YY4EHbIX B pelleHne BaXKHENLINX BMONOTMYECKUX U IKONOTMYECKMX Npobaem.

Llenb n3yyeHus yuebHoro npegmeta «brnonorma» Ha yrnybnéHHOM ypoBHe — OBlafeHMe
06Yy4YaloLWMMMNCA 3HAHUAMMK O CTPYKTYPHO-OYHKLMNOHANbHOM OpraHn3aLmnm }KMBbIX CUCTEM Pa3HOTo paHra
M npruobpeTeHne yMmeHni NCNob30BaTh 3TU 3HaHWUA B GOPMMPOBAHUM UHTEpPeca K onpeaenEHHOM
ob61acTn npodeccuoHanbHOM AeATeNIbHOCTU, CBA3AHHON C BMoNOrMei, Uan K BbIbopy y4ebHoro
3aBefeHuaA ANna NPoao KeHns buonormyeckoro obpasoBaHus.

JocTnxeHmne uenm nsydeHnsa yuebHoro npeameta «bronorna» Ha yrny61EHHOM YpoBHe
obecneuymBaeTca pelleHMem Cneayomx 3aaauy:

ocBoeHMe 0by4aloWUMNCA CUCTEMbI BMONOTMUYECKUX 3HAHUI: 06 OCHOBHbIX BUOMOrMYECKMX TEOPUAX,
KOHUENUMAX, TMnoTesax, 3aKoHax, 3aKOHOMEPHOCTAX M NPaBWU/Iax, COCTaBAAIOWMNX COBPEMEHHYIO
€CTeCTBEHHO-HaYy4YHYI0 KapTUHY MUPaA; O CTPOEHUKN, MHOroobpasnn U 0cobeHHOCTAX BUONOTUYECKUX
cuctem (KneTKka, opraHusm, nonynsuus, sua, buoreoueHos, buocdepa); 0 BblAAKOLNXCA OTKPLITUAX U
COBpPEMEHHbIX UcCAefoBaHMAX B BUonoruu;

03HaKoM/IeHWE 0BYyYaloLWMXCA C METOAAMM NO3HAHUA KUBOW NPUPOAbI: UCCIEL0BATENBCKUMMU
MeToAammn 6MONOrMYECKMX HayK (MONEKYNAPHOM U KneTouHol 6ruonormm, ambpronorumn u buonorum
PasBUTUA, FEHETUKM U CeNeKLMM, BUOTEXHOIOMMM N CUHTETUYECKOW BUONOTUN, MaSIEOHTOIOMUN,
3KO/I0MMM); METO4aMMN CAMOCTONATE/IbHOTO NPOBeAEHNA BMONOrMYECKUX UCCea0BaHMIA B 1abopaTopun 1
B npupoae (HabnoaeHne, UsmepeHue, SKCNEPUMEHT, MOAENNPOBAHUE);

oBnageHue obyyaloLMMMCA YMEHNAMMU: CAMOCTOATENbHO HAaX0AMTb, aHaIM3UPOBATb M UCMONb30BaTb
61onorMyeckyro MHGOPMaLLMIO; NOIb30BaATLCA BMONOrNMYECKON TEPMUHONOTNEN N CUMBOJIUKON;
yCTaHaB/AMBaTb CBA3b MEXAY Pa3BUTUEM BMONOTUMN N COLNANBHO-3KOHOMMYECKUMM U SKONOTUYECKMMM
npobiemamm 4eI0BEYECTBA; OLLEHUBATb NOC/NeACTBUA CBOEMN AeATEIbHOCTM NO OTHOLIEHUIO K
OKpYy)KaloLei NpupoaHon cpeae, cobCTBEHHOMY 340PO0BbI0 U 340P0BbI0 OKPYXKalOLWMX Ntoaei;



060cHOBbIBaTb U cob0AaTL Mepbl NPOPUNAKTUKM MHDEKUMNOHHBIX 3a601eBaHN, NpaBMIa NOBeAEHNS
B Npupoae u obecnevyeHnss 6€30NacHOCTN COBCTBEHHOM }KN3HEAEATE/IbHOCTU B YPE3BbIYaMHbIX
CUTYyaLmAX NPUPOLHOIO U TEXHOTEHHOIO XapaKTepa; XapaKTepM3oBaTb COBPEMEHHbIE Hay4YHble
OTKpPbITUA B 061acTn Bruosiornu;

pasBuUTHE Y 0BYUAIOLLMXCA MHTENNEKTYaNbHbIX M TBOPYECKMUX CNOCOBHOCTEN B NpoLLecce 3HaKOMCTBA C
BbIZAOLWMMMUCA OTKPLITUSMWU U COBPEMEHHBIMWU UCCNEAOBAHUAMM B BMONOMMM, pellaembiMu eto
npobaemamu, meTogon0rMen 6MONOrMYECKOro UCCNef0BaHNA, NPOBEAEHNA SKCNEePUMEHTAIbHbIX
nccaenoBaHUi, peleHmns BoNorMYecknx 3agady, MoAeIMpPoBaHUA 6MOA0rMYECKNX 06 EKTOB U
npoL,eccos;

BOCMUTAHME Yy 0OYYAIOLLMXCA LEHHOCTHONO OTHOLLEHMA K XMBOM NPUPOAE B LLENOM U K OTAENbHbIM eé
ob6beKkTam u aBAeHUAM; GOPMUPOBAHNE IKOSIOTMYECKOMN, FEHETUYECKOM rPaMOTHOCTH, 06l el KyabTypbl
noBeAeHuA B NPUPOAE; UHTErPaLLMmn eCTeCTBEHHO-HaYYHbIX 3HaHUI;

npuobpeteHme obyyaloWMMNCA KOMNETEHTHOCTM B PALMOHANBHOM NPUPOAON0Ib30BaAHUM
(cobntopeHune npaBun NnoBeaeHUs B NpMpoae, OXpaHbl BUA0B, SKOCUMCTEM, Brocdepbl), coxpaHeHUmn
COBCTBEHHOrO 3/10P0OBbA 1 310POBbA OKPYXKAIOLLMX NtoAel (cobnoaeHUa mep NPOoGUNAKTUKM
3aboneBaHui, obecneyeHne 6e30NaCHOCTU KMU3HELEATENbHOCTM B Ype3BblYalHbIX CUTYALMUAX
NPUPOAHOro M TEXHOreHHOro XapaKTepa) Ha OCHOBE UCMOJIb30BaHUA BMONOrMUYECKUX 3HAHUI U YMEHUIA
B NOBCEAHEBHOM KU3HU;

CO3aHue yC/I0BMI AN OCO3HAHHOTO Bbibopa 0byyaoWwmmmca MHANBNAYyabHOW 0bpa3oBaTeIbHOM
TpaeKkTopuu, cnocobcTayloLLel Nnocneaytollemy npopeccMoHanbHOMY camoonpeaeneHuio, B
COOTBETCTBUWN C UHANBUAYAIbHbIMU UHTEPECAMM U NOTPEBHOCTAMM perMoHa.

Obuiee yncno Yacos, OTBEAEHHbIX Ha U3yYeHUe BUOI0OrnKM Ha YraybaeHHOM YpoBHe cpeaHero obuiero
obpasoBaHus, coctaBnset 204 yaca: B 10 Knacce — 102 yaca (3 yaca B Hegentwo), B 11 kKnacce — 102 yaca
(3 yaca B Hegento).

OT60p OpraHM3aUMOHHbIX GOPM, METOA0B M CPeacTB 0byyeHNn 6MONOrMM OCYLLECTBAAETCA C YH4ETOM
cneumoUKM ero coaepraHuna U HanpPasBeHHOCTU Ha NPoLo/IKeHne Bruonormyeckoro o6pasosaHus B
opraHu3aumax cpegHero npodeccMoHabHOro M BbicLero ob6pasoBaHms.

O6s3aTeNbHbIM yc1oBMEM MPU 06yYeHUM BUoNorMn Ha yrnyb61EHHOM YpOBHE SIBNSETCA NPOBEAEHNE
NnabopaTopHbIX M NPaKTUYECKMX paboT. TaKKe ydacTme 06yyarowmxca B BbINOJAHEHUN NPOEKTHbIX U
yuyebHO-Uccnef0BaTeNbCKUX PAabOoT, TeMaTHKa KOTOPbIX ONPeaesaeTca yuuTesieM Ha OCHOBE MMEIOLLMXCS
MaTepMaNbHO-TEXHUUYECKMX PECYPCOB U MECTHbIX MPUPOAHbIX YCIOBUIA.



COOEPHAHUNE OBYYEHUA

10 KJTACC

CopaepskaHue Nporpammsl, BblAeNEHHOE KYPCUBOM, HE BXOAMUT B NPOBEPKY roCyaapCTBEHHOW MTOrOBOM
attectauuu (TUA).

Tema 1. buonorma Kak HayKa

CoBpemeHHan buonornsa — KOMNAeKcHan Hayka. KpaTkaa uctopusa passutusa 6muonorum. buonormyeckune
HayKU 1 n3yyaemble UMK Npobsiembl. PyHAaMEHTaIbHbIE, NPUKNAAHbIE U MOUCKOBbIE Hay4YHble
nccnenoBaHua B buosiornu.

3HauyeHne bruonorum B popMmUpPoOBaHUN COBPEMEHHOM €CTECTBEHHO-HAaY4YHOWM KapTUHbI MUpa.
Mpodeccuu, cBAzaHHble ¢ BUonornein. 3HayeHne 6MONOrMK B NPAKTUYECKON AEATENBHOCTU Ye0BeKa:
MeauLMHE, CE/IbCKOM X035MCTBE, MPOMbILLIEHHOCTM, OXpaHe Npupoabl.

JemoHcTpaumm

MopTpeTbl: Apuctotens, TeodppacT, K. JinnHen, K. b. Jlamapk, Y. AapsuH, Y. Fapsei, . MeHaensb, B. U.
BepHagackuit, W. M. Nasnos, UN. N. MeuHukos, H. W. Basunos, H. B. Tumodees-Pecosckuii, K. YOTCOH,
@. Kpuk, . K. benses.

Tabanupbl 1 cxembl: «CBA3b 6MONOMMK C APYTMMM HAyKammKy, «CucTeMa BUONOTMYECKMX HAYK».
Tema 2. XKunsble cuctembl U UX N3yveHume

KuBble cuctembl Kak npeameT nsyvyeHumsa 6uonornn. CBOICTBA *KUBbIX CUCTEM: €ANHCTBO XMMUNYECKOTo
COCTaBa, ANCKPETHOCTb N UENOCTHOCTb, CZTOXKHOCTb U YNOPAOO4YEHHOCTb CTPYKTYPbI, OTKPbITOCTDb,
CamoopraHn3aumna, CamoBocnpounssengeHune, pasgpa*kMmMmocCTtb, U3MeHYNBOCTb, POCT U Pa3BUTUE.

YPOBHM OpraHM3aLmm XUBbIX CUCTEM: MONEKYNAPHbIN, KNETOYHbII, TKAHEBbIN, OPraHU3MEHHbIN,
NonynsaUMOHHO-BU0BOM, SKOCUCTEMHbIN (BUoreoLeHoTUUYECKNIM), BuochepHbIit. Mpoueccsl,
npoucxoasLime B XuBbIX cuctemax. OCHOBHble MPU3HAKK KUBOro. Mn3Hb Kak Gdopma cylecTBoBaHMA
maTepun. Hayku, n3yyaioLlme K1Bble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHU3aLmm.

M3yueHune *KunBbIX cuctem. MeTtoabl bMonormyeckoit Hayku. HabaogeHue, usmepeHume, SKCNepUMEHT,
cucTemaTtusaums, MetaaHanus. NMoHATUE 0 3aBUCUMMON M HE3aBUCUMMOI NepemeHHON. MaaHnpoBaHue
3KcnepumeHTa. NocTaHOBKA M NpoBepKa runoTes. Hynesasa runoTesa. MoHATUE BbIBOPKMU U eé
[0CTOBEPHOCTb. Pa3zbpoc B 6Uonornyeckmx gaHHbix. OLeHKa 40CTOBEPHOCTM NOJIYYEHHbIX Pe3y/bTaToB.
MPUYMHBI UCKAXKEHWUA Pe3yIbTaToB IKCNepumeHTa. MoHATME CTaTUCTUYECKOro TecTa.

JemoHcTpaumm

Tabnunupl 1 cxembl: «OCHOBHbIE MPU3HAKM XMU3HN», «Bronormyeckne cuctembl», «CBOMCTBA MUBOM
MaTepum», «YPOBHU OpPraHU3aLmnn XnBon Npupoabl», «CTpoeHMe 3KUBOTHOM KNETKM», « TKaHW



YKMBOTHbIX», «CUCTEMbI OPFraHOB Ye/10BEYECKOrO OpraHn3ma», «brnoreoueHos», «buocdepa», «Metoabl
N3y4YeHMUA }KMUBOM NPUPOLbI».

O6opyanosaHue: nabopatopHoe ob6opyaoBaHue AN NPOBEAEHMA HabMOAEHNIN, U3SMEPEHU,
3KCNEepPUMEHTOB.

MpaKTuyecKkas pabota «Mcnonb3oBaHMe pa3INYHbIX METOA0B NPU U3YYEHMMU KUBbLIX CUCTEMY.
Tema 3. Bnonorusa kKnetkum

KneTka — cTpyKTypHO-PYHKLMOHANbHAsA eaMHNLA KUBOTO. MCTOpUs OTKPbITUA KNeTKn. PaboTbl P. MNyKa, A.
NleseHryka. KnetouHas Teopua (T. LLUBaHH, M. LLneiaeH, P. Bupxos). OCHOBHbIE MO/IOXKEHUSA
COBPEMEHHOW KNeTOYHOW TEOPUN.

MeToabl MOIEKYNAPHOM U KNETOYHOMN BMONOMMU: MUKPOCKONUA, XpOoMaTorpadpus, sNeKTpopopes, MeTos,
MeueHbIX aTOMOB, AndbdepeHumManbHoe LEHTPUDYTMPOBaHNE, KyNbTUBUPOBAHMUE KNETOK. M3ydyeHune
bUKCUPOBAHHbIX KETOK. DNEKTPOHHAA MUKPOCcKonua. KoHdoKanbHaa MUKPOCKonuaA. ButanbHoe
(NPWKM3HEHHOE) U3YyYEeHUNE KNETOK.

JemoHcTpaunm
MopTpeTbl: P. Tyk, A. JleBeHryk, T. LLsaHH, M. LLUneigen, P. Bupxos, K. M. bap.

Tabamnupl 1 cxembl: «CBETOBOM MUKPOCKOMNY, «INIEKTPOHHbIN MUKPOCKON», «McTopua passntna MeToaoB
MUKPOCKOMUM».

O6opyaoBaHuMe: CBETOBOM MUKPOCKOMN, MUKpPONpenapaTbl PacTUTE/IbHbIX, 3KUBOTHbIX U BaKTEPManbHbIX
KNEeTOK.

MpakTnyeckan paboTa «M3ydeHne MeToL0B KNeTouHOM Buonoruu (xpomatorpadus, anektpodopes,
anddepeHumanbHoe LeHTpudyrnposaHue, MLP)».

Tema 4. Xummnyeckana opraHu3saLma KNeTkm

XMMUYECKNI cOCTaB KAeTKU. MaKpo-, MMKPO- 1 YIbTPAMUKPO3AeMeHTbl. Boga v eé€ ponb Kak
pacTBopuTeNA, peareHTa, ydactue B CTPYKTYPUPOBAHUN KNETKK, Tennoperynaumm. MmHepanbHble
BELLECTBA KNETKM, UX BUONOrMYecKan poab. Poab KATMOHOB M AHMOHOB B KNETKE.

OpraHunyecKkne BeL,ecTBa KNeTkn. Buonornyeckune nonmmepbl. benkn. AMMHOKUCNOTHbBIN cocTaB 6enKoB.
CTpyKTypbl 6€1K0BOM MoneKybl. NepBUYHAA CTPYKTypa 6enka, nenTuaHas ceAsb. BropmyHas,
TPETUYHAsA, YeTBEPTUYHAA CTPYKTYpbI. [leHaTypauma. CeolictBa 6enkoB. Knaccudumkauma 6enkos.
Buonornyeckne dyHKunm 6enkos. MpPUOHbLI.

Yrnesoapl. MoHOCaxapuabl, Aucaxapuabl, onnMrocaxapuabl M nonvcaxapuasl. O6WwmniA nnaH cTpoeHns u
bU3MKO-XMMMYECKME CBOWCTBA Yr1eBogoB. buonornyeckne GyHKLMM yrneBoaos.

Nvnugpl. TuapodunbHo-rnapodobHble cBolicTBa. Knaccupukaums aMnugos. Tpuranuepugbl,
dochonnnmabl, BOCKK, cteponapl. Buonormyeckne dpyHKumm amnugos. Obuwme cBoiicTBa BUONOTUYECKMX
MeMbpaH — TEKyYeCTb, CNOCOBHOCTb K CAMO3aMbIKaHMIO, MOYNPOHNLLAEMOCTb.



HykneunHosble kucnotbl. AHK n PHK. CtpoeHne HykKnenHoBbIX KMCcAoT. Hykneotuapl. MpuHumn
KomnsiemeHTapHocTu. Mpasuno Yapradpda. Crpyktypa AHK — gBoiHasa cnupasb. MecToHaxoxaeHune u
6uonormnyeckune ¢oyHkumm AHK. Bugbl PHK. ®yHKkunm PHK B KneTke.

CtpoeHune monekynbl ATO. Makpoapruyeckue ceasmn B monekyne AT®O. buonormyeckme pyHkummn AT,
BoccTaHoBAEHHbIe NepeHOCYMKM, Ux GYyHKLMK B KneTke. [pyrue Hykneosmatpudocdatol (HTD).
CekseHunpoBaHue [IHK. MeToabl reHOMWKKN, TPAHCKPUNTOMMUKN, MPOTEOMUKMU.

CTpyKTypHasa 6uonoruna: bnoxmmuuyeckune n bnodusmyeckme nccnefoBaHUA coctaBa u
NPOCTPAHCTBEHHOW CTPYKTYpbl B1oMonekyn. MoaenmposaHue CTPYKTYPbl U GYHKLMIA BUOMONERYN U UX
Komnaekcos. KOMNbIOTEPHbIM AM3aMH U OPFraHUYECKUA CUHTE3 BMOMONEKYN N UX HEMPUPOLHbIX
aHanoros.

JemoHcTpaunm
MNopTpeTbl: /1. MonuHr, K. YotcoH, ®. Kpuk, M. YunkuHc, P. ®paHknumH, ®. CaHrep, C. Mpy3uHep.

Onarpammbl: «PacnpegeneHne XMMUYeCcKMX 3N1EMEHTOB B HEXKMBOW Npupoge», «PacnpeaeneHune
XMMUYECKUNX 3/IEMEHTOB B XXMBOW Npupoae».

Tabaunupl 1 cxembl: «lMepuoanyeckasa Tabanua XMMUYECKUX 31eMeHTOB», « CTPOEHNE MOJIEKY/1bl BOAbI»,
«BewecTBa B cocTaBe opraHM3moB», «CTpoeHne monekynbl 6enka», « CTPYKTypbl 6€/IKOBOW MOEKYbIY,
«CTpoeHne MoJIeKyN yrneBoaoB», «CTpoOeHNE MONEKYN NIMNNA0BY, « HYKNEeNHOBbIE KUCNOTbI»,
«CtpoeHune monekysibl ATO».

O6opyaoBaHue: xummuyeckan nocyaa u obopygosaHue.
Na6opaTopHas paboTta «O6HapyKeHne BENKOB C MOMOLLLbIO KaYeCTBEHHbIX PeaKLuii».

J'Ia6opaTopHaﬂ pa60Ta «MccnepoBaHue HYKNENHOBbIX KNC/NOT, BblAE/NEHHbIX U3 KNETOK PAa3/ZINYHbIX
OpraHN3moB».

Tema 5. CTpoeHune n pyHKUMN KNeTKN

TUNbl KNETOK: 3yKapMoTUUYECKan U NpoKapuoTuyeckan. CTpyKTYpHO-OYHKUMOHaNbHble 06pa3oBaHmsA
KNETKU.

CTpoeHne NpoKapnoTnyYeckon Knetkn. KnetouHas cteHKa 6aktepuin n apxeii. OcobeHHOCTU CTPOEeHMs
reTepoTpodHOI 1 aBTOTPODHOM NPOKAPNOTUUECKMX KAETOK. MecTo 1 posib NPOKApMOT B BMOLLEHO3aX.

CTpoeHue n GYHKLMOHUPOBAHMNE 3YKapUOTUYECKOW KNeTKU. Mnasmatuyeckas membpaHa
(nnasmanemma). CTpyKTypa naasmatnyeckon membpaHbl. TpaHCNOPT BELWECTB Yepes NAa3MaTUYeckyto
membpaHy: naccuBHbIM (anuddysua, obneryéHHas guddysnsa), akTUBHbIN (MEPBUYHbBIN U BTOPUYUHBIN
aKTUBHbII TpaHcnopT). MoaynpoHuuaemocTs membpaHbl. PaboTa HaTpuii-KaaneBoro Hacoca.
JHAOLMTO3: NUHOUUTO3, harounTos. IK3oumnTo3. KneTouyHas cteHKa. CTpyKTypa U GpyHKUUU KNETOYHO
CTEHKM pacTeHui, rpnbos.

Uutonnasma. LmuTtosons. Lntockenet. [guxeHne uutonnasmbl. OpraHonapl Knetku. OgHomembpaHHble
opraHouAabl KNeTku: aHgonAasmatuyeckas cetb (IMNC), annapat FoNbAMKMU, NM30COMbI, UX CTPOEHUE U
byHKUMN. B3anmocenasb ogHOMeMBpaHHbIX OpraHonaoBs Knetkn. CTpoeHme rpaHyiapHOro peTukyayma.



MexaHn3m HanpasseHua 6enkos B IlC. CMHTE3 pacTBOPUMbIX 6eKoB. CUHTE3 KNeTOoYHbIX MeMbpaH.
Fnagkuin (arpaHynspHbIA) aHA0NNA3MaTUYECKUIA peTUKYAyM. CeKkpeTopHasa GyHKLUMA annapaTta Fonbasku.
Moaundukauma 6enkos B annapate Nonbaxu. CopTupoBKa 6enkos B annapaTe NonbaKu. TpaHcnopT
BELLECTB B KNeTKe. Bakyonu pacTutenbHbIX KNeToK. KneTouHbin cok. Typrop.

MoNyaBTOHOMHbIE OpPraHOMAbI KNETKU: MUTOXOHAPUM, NNacTUAbIl. MPOUCXOXKAEHNE MUTOXOHAPUI U
nnactng,. Cumbuoreres (K.C. Mepexkosckuid, /1. Mapryauc). CtpoeHue n GyHKLMU MUTOXOHAPUMN U
nnactug,. MepsuYHble, BTOPUYHbIE U CAOXKHbIE NAACTUAbI GOTOCUHTEIUPYIOLMX 3YKAapMOT. X1I0ponaacTbl,
XPOMOMAACTbI, IEMKONNACTbI BbICLLIMX PACTEHWIA.

HemembpaHHble opraHongbl Knetku CTpoeHne 1 GyHKLUM HemeMBpaHHbIX OPraHoOUA0B KAETKMU.
Pnbocomsl. MpomerKyTouHble dunameHTbl. MUKpodunameHTbl. AKTUHOBbIE MUKPODUAAMEHTI.
MbiLeYHble KNETKN. AKTUHOBbIE KOMMOHEHTbI HEMbILIEYHbIX KNeTOK. MUKpOTpyboUuKM. KNneTouHbli
ueHTp. CTpoeHne U ABUMKEHWE KIYTUKOB U pecHUYeK. MUKpoTpyboUKK uuTonaasmsl. LleHTprons.
Benkn, accouMmpoBaHHble C MMKpodUIaMeHTaMM U MUKPOTPYBouKamu. MoTopHble 6enKku.

Aapo. O6onoyka aapa, XPOMaTHH, Kapnonaasma, AAPbILKKU, UX CTPOEHME U QYHKLMU. AAepHbIN
6enKoBbIi MaTpUKC. MPOCTpaHCTBEHHOE Pacno/IoXKeHMe XPOMOCOM B MHTepdasHoM Aape. DyXxpomaTuH
N reTepoXpoMaTUH. Benkn XxpomaTnHa — rTMCTOHBbI. [JMHaMKUKa A4epHON 060/104KM B MUTO3E. AaepHbIN
TPaHcnoprT.

KneTouHble BKAOYEHMA. CpaBHUTENbHAA XapaKTePUCTMKA KNETOK 3YKapMOT (pacTUTENbHOM, }KMBOTHOW,
rpubHom).

JemoHcTpaumm
MopTpetbl: K.C. MeperkkoBckui, J1. Maprynuc.

Tabnnubl U cxembl: « CTPOEHME 3YKaPUOTUUECKOM KNEeTKU», «CTPOEHUE KMBOTHOM KNeTkn», «CTpoeHue
PaCTUTENbHOM KNeTKN», «CTPOEHME MUTOXOHAPUNY», «A8p0o», «CTPOEHME NPOKAPUOTUUECKON KNETKN Y.

O6opyaoBaHMe: CBETOBOM MUKPOCKOMN, MUKPONPeNnapaThbl PacTUTENbHbIX, })KUBOTHbIX KNETOK,
MUKponpenapaTtbl 6akTepuanbHbIX KNETOK.

NabopaTtopHas paboTa «M3yyeHne CTpOeHUA KNETOK Pas3NYHbIX OpPraHM3MOBY.

MpakTnyeckasa paboTa «M3yyeHne CBOMCTB KNETOYHON MeMBpaHbI».

NabopaTtopHasa paboTa «MccneaoBaHme NNasMmosM3a U AENNa3MO/M3a B PAaCTUTE/IbHbIX KNeTKax».
MpakTnyeckan paboTa «M3yyeHne ABMKEHUA LUTONIAa3Mbl B PACTUTENbHbIX KNETKax».

Tema 6. ObmeH BelLLecTB M NpeBpaLleHne SHEPTUM B K1eTKe

AccMMUAALMA U ANCCUMUNALMA — BE CTOPOHbI MeTabonmama. Trunbl o6meHa BeLecTs: aBTOTPODHbIN U
reTepoTpodHbIN. YyacTne KMcaoposa B 06MeHHbIX Npoueccax. IHepreTuyeckoe obecneyeHme KNeTku:
npespaweHne ATO B 06MeHHbIX npoueccax. DepMeHTATUBHbLIN XapaKTep Peakuuii KNeToYHoro
MeTabonmnsma. DepMeHTbl, UX CTPOEHME, CBOMCTBA U MexaHn3m aeicteus. KopepmeHTbl. OTAnYMA
bepmMeHTOB OT HEOPraHMYECKMX KaTann3aTopoBs. benkn-akTMBaTopbl U 6ENKU-UHTMOUTOPBI. 3aBUCUMOCTb
CKOPOCTN GEPMEHTATMBHDIX PEaKLMNI OT PasanYHbIX GaKTOPOB.



MepBUYHbIA CUHTE3 OPraHMYECKNX BELLECTB B KneTKke. PoTocMHTE3. AHOKCUTEHHbBIN M OKCUFEHHbIN
¢doTocuHTe3 y 6akTepuin. CBeToCcobMpatoLme NMUrMeHTbl U MUTMEHTbI PeakLMOHHOrO LeHTpa. Posb
Xxnioponaactos B npouecce poTocnHTesa. CBetoBaa n TemHoBadA ¢asbl. PoTogpixaHue, C3-, C4- u CAM-
TMnbl doToCUHTE3a. MPoAYKTUBHOCTL POTOCMHTESA. BanaHME pa3nnyHbix paKTOPOB Ha CKOPOCTb
¢doToCcnHTE3a. 3HaueHne GoToCUHTESA.

XemocuHTes. PasHoobpasre opraHM3MoB-XeEMOCUHTETUKOB: HUTpUbMLMpYIoLWMe BakTepuy,
}enesobakrtepuu, cepobaktepun, BOAOPOAHbIE BaKTepmnn. 3Ha4YEeHNE XeMOCHUHTE3a.

AHaspobHble opraHn3mbl. Buabl 6poxkeHua. NpoayKTbl 6POXKEHUA N UX NCMONb30BaHNE YEOBEKOM.
AHaspobHble MUKPOOPraHM3Mbl Kak 06bEKTbI BMOTEXHO/I0TMK U BO36yanTenm 6osesHen.

A3p0o6Hble opraHun3mbl. ITanbl SHepreTnyeckoro obmeHa. MoaroToBuUTeNbHbIN 3Tan. [MKOANS —
6ecKkMcIopoaHOe pacLLenieHne roKo3bI.

Buonornyeckoe okucneHne, UAN KNETOYHOE AbixaHue. Poib MUTOXOHAPUI B NpoLLeccax
6uonornyeckoro okncaeHua. Limknmyeckne peakummn. OkmcnmtenoHoe ¢pochopuanposaHune. IHeprusa
membpaHHoro rpagneHTa NPoToHoB. CuHTe3 AT®: paboTa npoToHHOM AT®-cunHTasbl. Mpenmyuiectsa
a3pobHoro Nyt obmeHa BelLecTB nepes, aHaspPobHbIM. IPPEKTUBHOCTb SHEPrETUYECKOTO 0OMeEHa.

JemoHcTpaunm

MopTpeTbl: . Mpuctau, K. A. Tummnpsnaszes, C. H. BuHorpagckuii, B. A. SHrenbrapat, M. Mutuenn, I'. A.
3aBap3uH.

Tabanupbl M cxembl: «POTOCUHTE3», «IHEPreTUYECcKnin obmeH», «BnocnHTes benkar», «CTpoeHne
dbepmeHTa», «XeMOCUHTE3».

Ob6opyaoBaHuMe: CBETOBOM MUKPOCKON, 060pyA0BaHNE A4/1A NPUFOTOBAEHMA NOCTOAHHbIX U BPEMEHHbIX
MUKponpenapaTos.

NabopaTtopHas paboTa «M3yyeHne KaTaIUTUYECKOW aKTUBHOCTU GepMeHTOB (Ha Npumepe amunasbl nan
KaTanasbl)».

NabopaTopHas paboTa «U3yyeHne GpepMeHTAaTUBHOIO pacLLenNIeHns NepoKcMaa Bo4opoaa B
PacTUTENbHbIX U }KUBOTHbIX KNETKax».

NabopaTtopHasn paboTa «CpaBHeHUe NpoLeccoB GOTOCMHTESA N XEMOCUHTE3AY.
NabopaTtopHana paboTta «CpaBHEHME NPOLLECCOB HPOXKEHMA U AbIXaHUAY.
Tema 7. HacneacrteeHHas MHpopmauma 1 peanmsaumna eé B KeTke

Peakumn maTpmn4HOro cmHTesa. MpUHLUN KOMNIEMEHTAPHOCTM B peaKkLLMAX MaTPUYHOIO CUHTE3A.
Peanusauma HacneacTseHHoM MHpopmaumm. FeHeTUYeCKMiA Kog, ero CBoMCcTBa. TpaHCKpMnLma —
MaTpUUHbI cuHTe3 PHK. MpuHUMNbI TPAHCKPUNLWK: KOMNIEMEHTAPHOCTb, aHTUNAPANNENbHOCTD,
acummeTpuyHocTb. Co3peBaHmne maTtpuyHbix PHK B ayKaproTmnyeckon knetke. Hekogupytowme PHK.

TpaHcnauma n eé atanbl. Yyactme TpaHcnopTHbIX PHK B 6uocnHTese 6enka. Ycnosua buocmHTesa besika.
KoauposaHue aMMHOKKUCAOT. Posib pubocom B BuocuHTe3e benka.



CoBpemeHHble npeacTaBAeHUA O CTPOeHUM reHoB. OpraHmM3aumna reHoma y NpoKapuoT 1 3yKapuoT.
Perynauusa akTMBHOCTM FeHOB Yy NPOKapuoT. NMnotesa onepoHa (. }Kakob, K. MaHo). MonekynspHbie
MeXaHM3Mbl SKCNPECCUN FEHOB Y SYKApMOT. Poib XpomaTuHa B peryaaummn pabotbl reHoB. Perynauma
0bMeHHbIX NPoLEccoB B KAeTKe. KneTouHbli romeocTas.

Bupycbl — HeKNeToUYHble GOpMbl XKM3HM U 0b6AnraTHbIe NapasnTbl. CTpoeHMe NPOCTbIX N CNOXHbIX
BMPYCOB, peTpoBupycos, bakTepuodaros. KunsHeHHbI umkn JHK-copepkawmx supycos, PHK-
copeprawmnx supycos, baktepmnodaros. ObpaTHan TPaHCKPUNUMSA, peBepTasa, MHTerpasa.

BupycHble 3a60/1eBaHMA YENOBEKA, }KUBOTHbIX, pacTeHnin. CMNLA, COVID-19, coumnanbHbie u
MeaNUMHCKUE Npobiembl.

BuonHdpopmaTmnKa: HTErpaumsa u aHanus bonblmx maccuBoB («bigdata») cTpyKTYpHbIX 6MONOTrMYECKUX
JAaHHbIX. HaHoTexHoNorMmM B 6Monorumn u meguumHe. Nporpammupyemoie GyHKUMKM 6enkoB. Cnocobbl
[OCTaBKMW NeKapcTB.

JemoHcTpaunm

MopTpeTsbl: H. K. Konbuos, [. U. BaHOBCKMNA.

Tabnuupl 1 cxembl: «brnocnHTes 6enka», «FeHeTUYeCcKnin Koay», «Bupycbl», «baktepnodarm».
MpaKktnuyeckas pabota «Co3gaHne moaenun Bupyca».

Tema 8. M3HEHHbIN LUK KNETKU

KneTouHbli uykn, ero nepuogbl n perynauma. MHTepdasa n mmtos. OcobeHHOCTM NpoL,eccos,
npoTeKatoLwmx B UHTepdase. MoAroToBKa KNETKM K AeneHnto. MpecnHTeTUYECKUIA (MOCTMUTOTUYECKUIA),
CUHTETUYECKMIA M NOCTCUHTETUYECKUIA (NPEMUTOTUUECKNIM) Nepuoabl MHTepdasbI.

MaTpuuHbin cnuHTe3 AHK — penankauua. MpuHumnnel penavkaumm AHK: KomnaemeHTapHOCTb,
NOJIYKOHCEPBATUBHbIN CUHTE3, aHTUMNAPaNAenbHoCcTb. MexaHmam penavkauumn AHK. Xpomocomsl.
CTpoeHue xpomocom. Tesiomepbl 1 Teomepasa. XpOMOCOMHbIA Habop KAETKU — KapuoTtun.
OunnonaHbii M rannomaHbli HA6opPbl XPOMOCOM. FOMONOTNYHbIE XPOMOCOMBI. [10/10BblE XPOMOCOMBI.

JeneHue Knetkn — munTo3. CTagmm mmMTo3a U Nponcxogsaiume B HUX npoLeccol. TUnbl MUTO3a.
KapnokmHes n untokmHes. buonornyeckoe 3HayeHMe MUTO3a.

Perynauma mMTOTUYECKOTO LUMKAA KNeTKW. lNporpammmpyemasn KneTouyHas rmbenb —anonTos.

KnetouHoe Agpo, XpoMocoMbl, GYHKLMOHAbHAA reHOMMKa. MexaHn3mbl nposandepaLmu,
anddepeHUNpPOBKM, CTapeHUa U Tnbenm KneTok. «ndpposan knetka» — buomHpopmaTnyeckme moaenm
GYHKLMOHMPOBAHUA KNETKMU.

JemoHcTpaumm

Tabanupbl n cxembl: « KUSHEHHbIN LMKA KNEeTKN», «Mutos», «CTpoeHue xpomocom», «Penamkaums
AHK».

Ob6opyaoBaHue: CBETOBOM MMKPOCKON, MUKponpenapaTbl: « MUTO3 B KNETKaxX KOpeLIKa AyKa».



NabopaTopHas paboTa «M3ydeHrne XPOMOCOM Ha rOTOBbIX MUKpONpenapaTax».

NabopaTtopHas paboTa «HabaogeHre MUTO3a B KNETKAX KOHYMKA KOPeLLKa JIyKa (Ha roToBbIxX
MMKponpenapaTax)».

Tema 9. CTpoeHue n GyHKLUMN OPraHU3IMoB

Buonormnyeckoe pa3Hoo6paame OpPraHN3mos. OAHOKNEeTOYHble, KOJIOHMA/IbHbIE, MHOTOK/AETOUYHbIe
OpraHM3meol.

OCcob6EeHHOCTU CTPOEHUA N KU3HEAeATEeNbHOCTU OAHOKNETOUYHbIX OpraHM3MoB. baktepuu, apxen,
OAHOKNETOUHble rpubbl, OAHOK/IETOYHbIE BOAOPOCAN, APYrMe NpoTUCTbl. KONOHWaNbHbIE OPraHU3MbI.

B3anmocBA3b YacTe MHOTOK/IETOYHOIO OpraHn3ma. TKaHK, opraHbl U CUCTEMbI OpraHoB. OpraHmMsm Kak
eauHoe uenoe. flomeocras.

TKaHW pacTeHuii. Tunbl pacTUTENbHbIX TKAHEW: 06pa3oBaTeibHas, MOKPOBHas, NPOBOAALLANA, OCHOBHas,
mexaHu4yeckan. OcobeHHOCTH cTpoeHus, GYHKLMA 1 PacroIOKeHUA TKaHel B opraHax pacTeHUN.

TKaHM }KMBOTHbIX U YenoBeKa. TUMbI }KUBOTHbIX TKAHEN: annuTennanbHaa, coeaguHnTenbHaAa, MmbillevyHas,
HepBHaA. OcobeHHocTH CTpO€eHwuA, d)yHKLI,Mﬁ M pacnonoxeHnA TKaHen B OpraHax MBOTHbIX N YENNOBEKA.

Opl’aHbI. BereTtaTusHble 1 reHepaTuBHbIE OpPraHbl paCTEHMﬁ. Opl’aHbI N CUCTEMDbI OPraHoOB XXUBOTHbIX U
4ye/sioBeKa. CDyHKLI,MM OpraHoB N CUCTEM OpPraHoOB.

Onopa Tena opraHn3moB. KapKac pacteHuit. CKkesieTbl O4HOKIETOUYHbIX U MHOTOK/NETOUHbIX }KUBOTHbIX.
Hapy»KHbllh U BHYTPEHHUI cKesieT. CTpoeHME U TUMbl COeAUHEHUSA KOCTE.

[BuKeHne opraHM3moB. [1BMKEeHNEe OAHOKNETOYHbIX OPraHM3MOB: aMébongHoe, KryTMKoBoe,
pecHuYHoe. [1BUKeHME MHOTOKAETOUHbIX PACTEHUIA: TPONU3MbI U HACTUW. [BUKEHNE MHOFOKNETOYHbIX
YKMBOTHbIX M Ye/I0BEKA: MblleyHas cuctema. Pednekc. CkeneTHble Mmbilwupbl U UX paboTa.

MutaHue opraHusmos. lMornoweHne Boabl, YrN1eKUCAOro rasa M MMHEpPasibHbIX BELWECTB PAacTEHUAMM.
MUTaHMe }KNMBOTHbIX. BHYTpMFIOJ'IOCTHOe N BHYTPUKNETOYHOE NUuLeBapeHune. MuUTaHMe NO3BOHOYHbIX
*MBOTHbIX. OTAEenbI nuuLeBapuTesIbHOro TpakTa. MNuuwesaputenbHble Xenesbl. [TuwesaputenbHan
CnUCTtemMa 4enosekKa.

[bixaHue opraHnamos. [pixaHne pacteHunit. [bixaHue KUBOTHbIX. Anddy3una razos yepes NnoBepXHOCTb
KneTkn. KoxkHoe gbixaHue. ObixaTenbHas NoBepxHOCTb. abepHoe 1 néroyHoe apixaHue. [pixaHue
MO3BOHO4YHbIX }XNBOTHbIX N YeNOBEKa. 3BOI‘IIOLJ,VIOHHO€‘ YCNOXHeHne CTpoeHunA NErkmx N03BOHOYHbIX
KMBOTHbIX. [bIxaTenbHaa cuctema YyesioBeka. MexaHU3m BEHTUAALNU NETKMX Y NTUL, U MJIEKOMUTAIOLLUX.
Perynauus abixaHus. ObixaTenbHble 06bEMbI.

TpaHCNopT BELLECTB Y OPraHM3MOB. TPaHCMOPTHbIE CUCTEMbI PacTEHWI. TPAHCNOPT BELWECTB Y
XMBOTHbIX. KpOBEHOCHas cucTema 1 e€ opraHbl. KpoBeHoCcHaA cMcTema NO3BOHOYHbIX }KMBOTHbIX U
yesnoBeKa. Cepaue, KPOBEHOCHbIE COCYAbl M KPOBb. Kpyrn KpoBoobpaLLeHUs. IBONOLMOHHbIE
YCNIOXKHEHUA CTPOEHMA KPOBEHOCHOW CUCTEMbI MO3BOHOYHbIX }KMBOTHbIX. PaboTa cepaua u eé
perynaums.



BblgeneHue y opraHM3moB. BbigeneHue y pacteHuin. BoiaeneHune y ;unBoTHbIX. COKpaTUTe/IbHble
Bakyonn. OpraHbl BblaeneHusa. PunbrTpaums, cekpeums n obpaTHoOe BcacbiBaHNE KaK MEXaHU3Mbl
paboTbl opraHoB BblaeseHns. CBA3b NONOCTU TeNa C KPOBEHOCHOW U BblAENUTE/IbHOM CUCTEMAMM.
BblgeneHue y No3BOHOUYHbIX XMBOTHbIX U Yenoseka. Mo4ykn. CTpoeHue 1 GyHKUMOHMPOBaHUE HedpoHa.
Ob6pas3oBaHMe MOYM Y YesioBeKa.

3almTa y OpraHM3moB. 3allmTa y OAHOKIETOUHbIX OpraHM3moB. Cnopbl 6aKTepPUiA U LUCTbI NPOCTEMLLMX.
3almTa y MHOTOKIETOYHbIX pacTeHni. Kytnkyna. Cpeacrea NacCMBHOM M XMMMUYECKOW 3aLLMUTLI.
dutoHUNABI.

3aWmTa Yy MHOTOK/IETOUHbIX YXMBOTHbIX. [TOKPOBbI 1 X MPOU3BOAHbIE. 3alLUTa OpraHM3ma oT 6onesHe.
MMMyHHasa cucTema yenoBeKa. KNeTouHbIN M rymopanbHbIi UMMYHUTET. BPOXKAEHHbIN U
NPUoB6peTEHHbIN cneunduieckmini UMMyHUTET. TeOPUA KNOHAIbHO-CeNeKTUBHOro nmmyHuteta (I.
dpaux, ®. M. bepHer, C. ToHerasa). BocnanutenbHble OTBETblI OPraHU3mMoB. Ponb BPOXKAEHHOTO
WMMYHUTETa B Pa3BUTUMU CUCTEMHBbIX 3a601eBaHUA.

PasgpaskMmocTb U perynauus y opraHnamoB. PasapaKMmMoCTb Y OAHOKNETOYHbIX OPraHU3mMoB. TaKcuchl.
Pa3apa*kMmocTb 1 peryasums y pacteHuin. PoctoBble BeLecTBa U UX 3HadYeHue.

HepBHana cuctema un pepaeKkTopHas peryaauma y XXMBoTHbIX. HepBHasA cuctema 1 eé otaenbl.
IBOJIIOLMOHHOE YCNOXKHEHWE CTPOEHNA HEPBHOM CUCTEMBI Y *KMUBOTHbIX. OTAEbI FOJIOBHOFO MO3ra
NMO3BOHOYHbIX XMBOTHbIX. Pednekc n pepnektopHaa gyra. besycnosHble 1 ycnoBHble pedneKcobl.

F'yMmopanbHasa peryaauma n sHAOKPUHHAA CUCTEMA XMUBOTHbIX U YenoBeKa. Henesbl SHAOKPUHHOM
CUCTEMBI U UX FOPMOHbI. [leicTBre ropMOHOB. B3anmMocBA3b HEPBHOW W SHAOKPUHHOMN cUCTEM.
r'Mnotanamo-runopusapHan cuctema.

JemoHcTpaunm
MopTtpet: W. IN. MNasnos.

Tabnnupbl M cxembl: «OAHOKNETOUYHbIE BOAOPOCANY», « MHOTOK/NETOUYHbIE BOAOPOCANY, «BaKkTepumy,
«lMpocTenwne», «OpraHbl UBETKOBbIX pacTeHUn», « CUCTEMbl OPraHOB NMO3BOHOYHbIX }KUBOTHbIX»,
«BHYTpeHHee cTpoeHWe HaceKoMbIX», « TKAHW pacTeHunii», «KKopHeBble cucTeMbl», «CTpoeHue cTebnn»,
«CTpoeHMe NCTOBOM NNACTUHKNY, «TKaHW XKMBOTHbIX», «CKeneT yenoseka», «luwiesapmutenbHan
cuctema», «KposeHocHasa cuctemar, «IbixatenbHasa cuctema», «HepsHaa cuctema», «Koxa»,
«MblweyHana cuctema», «BblaenntenbHaa cuctema», « JHAOKPUHHAA cuctema», «CTpoeHMe MblLLLLbI»,
«MmmyHUTET», «KnweyHononocTHbie», «CxemMa NUTAHUA pacTeHnn», «KpoBeHOCHbIE cUCTEMDbI
NMO3BOHOYHbIX XMBOTHbIX», «CTpoeHue rugpbl», «CTpoeHne naaHapumn», «BHyTpeHHee cTpoeHue
[oxaesoro yepsa», «HepBHasA cuctema pbib6», «HepBHas cuctema NArylkny, «HepsHas cuctema
npecmbikatowmxca», «HepBHasa cnctema ntuuy, «HepBHasa cMctema maekonuTarowmx», « HepsHas
cMcTemMa YyenoBeka», «Pepnekcy.

O6opyaoBaHue: CBETOBOM MUKPOCKOMN, MUKPONpPenapaTbl 0AHOKNETOYHbIX OPraHU3MOB,
MUKponpenapaTtbl TKAaHEN, PaKOBUHbI MOITIOCKOB, KONNEKLMMU HACEKOMbIX, UF/TOKOMKUX, KUBbIE
3K3eMNIsAPbl KOMHATHbIX PAacTEHM, repbapum pacTeHui pasHbIX OTAEN0B, BJ1a*KHbIe NpenapaTsbl
YKMBOTHbIX, CKE/IETbl MO3BOHOYHbIX, KONEKLUM BECNO3BOHOYHbIX }KUBOTHbIX, CKE/IET YENIOBEKA,
obopyaoBaHue 419 AeMOHCTPALUM NOYBEHHOIO W BO3AYLIHOIO NUTAaHUA PacTeHU, paclenieHus



Kpaxmana u 6enkos noa aencrenem pepmeHTos, obopyaoBaHue AN AEMOHCTPALMM ONbITOB NO
N3MEPEHMUIO }KUSHEHHOM EMKOCTU NIETKUX, MEXAHMU3MA AbIXaTebHbIX ABUXKEHWUM, MOAENN TO/IOBHOIO
MO3ra Pas/INYHbIX }KUBOTHbIX.

NabopatopHasn paboTa «M3yyeHne TKaHeln pacTeHuiny.
NabopaTtopHas paboTa «M3ydeHne TKAHEN HKUBOTHbLIX».
NabopaTtopHasa paboTa «M3yyeHMe opraHoOB LLBETKOBOIO PACTEHMUAY.
Tema 10. Pa3smHOKeHWe 1 pa3BUTME OPraHU3mMOoB

dopmbl Pa3MHOXKeHMA OpraHM3MoB: becrnonoe (BKtoYan BereTaTMBHoE) 1 nososoe. Buabl 6ecnonoro
Pa3MHOXKEHMSA: NOYKOBAHWE, CNOPYAALMA, pparmeHTaums, KNOHMPOBaHWeE.

Monosoe pasamHoxKeHue. MNonosble KNETKK, nan rametol. Meiio3. Ctagum meiiosa. MosegeHune
Xpomocom B meiose. KpoccuHrosep. bruonoruyecknin cmbicn meosa 1 NonoBoro npouecca. Meos u
ero mecTto B XU3HEHHOM LUK/1e OPraHN3MOB.

Mpea3apoapiieBoe pas3BuTMe. FameToreHes y *MBOTHbIX. [onosble xenesbl. O6pasoBaHMe U pa3BUTHE
NoNoBbIX KNeToK. CnepmaToreHes 1 ooreHes. CTpoeHMe NONOBbIX KNETOK.

OnnofoTBOpeHUe 1 sMBPUOHaIbHOE Pa3BUTME KUBOTHbLIX. CNOCO6LI ONNOAOTBOPEHUSA: HAPYKHOE,
BHyTpeHHee. NapTeHoreHes.

NHpuBrnAayanbHOEe pasBUTUE OPraHM3MoB (OHTOreHes). IMBPMONIOrNA — HayKa O Pa3BUTUM OPraHM3MOB.
MopdoreHes — ogHa u3 r/1aBHbIX Npobaem ambpuonornn. KoHuenuusa mopdoreHos 1 mogenm
mopdoreHesa. CTaguun ambpuoreHesa *KMBOTHbIX (HA Npumepe narywku). pobneHve. Tunol
apobneHuns. [letTepMMHMPOBaHHOE N HeaepPMUHUPOBaHHOe apobneHue. baactyna, Tunol baactyn.
OcobeHHOoCTH ApobneHna maeKkonuTaloLWmx. 3apoabllueBble IUCTKK (racTpynauma). 3aknaska opraHos u
TKaHel 13 3apoAbleBbIX JIMCTKOB. B3anMHOe BIMAHME YacTell pa3BMBaOLLEroca 3apoabllla
(3mbpuoHanbHaa MHAYKUMSA). 3aKNagKa NaaHa CTPOEHMA KMBOTHOTO KaK pes3y/ibTaT MepapXmyeckmnx
B3aMMOLENCTBMI reHOB. BanaHme Ha ambpmnoHanbHOe pa3BuUTUE pPasinyHbIX GaKTOPOB OKpyKatoLei
cpeabl.

PocCT 1 pa3BuTUE }KMBOTHbIX. [OCTaIMBPMOHaNbHbIN Nepuoa. Mpamoe n Henpamoe pa3suTue. Paseutue c
meTamopdo30m y 6ECro3BOHOUHbIX M MO3BOHOUYHbIX NBOTHbIX. BMOIOrMYecKoe 3HaYeHme NPAMOro M
HEeNpPAMOro PasBMTMA, UX PAcNPOCTPaHEHUE B Npupoae. TUNbl PoCcTa }KMBOTHbIX. PaKTOPbI peryaaumm
pOCTa }XMBOTHbIX M Yenoseka. CTaanm NoCTaMBPMOHANBHOTO PA3BUTUA Y X KUBOTHBIX M YeNOBEKa.
Mepuoabl OHTOreHe3a yenoBeka. CTapeHne n cMepTb Kak b1uosiormyeckme npoLLecchl.

PasmHOXeHMe 1 pa3BUTHE pacTeHnin. FameTodpuT 1 cnopoduT. Meinos B JKU3HEHHOM LMKIAE PACTEHWIA.
O6pasoBaHue cnop B Npouecce meiosa. FametoreHes y pacteHuit. ONNo40TBOPEHUE U pa3BUTHE
pacTUTeNbHbIX opraHM3mos. [lBoiHoe On1040TBOPEHME Y LIBETKOBbIX pacTeHnin. O6pasoBaHue u
pa3BUTUE CEMEHW.

MexaHu3mbl perynaumm oHToreHesay paCTeHMﬁ N XKUBOTHbIX.

JemoHcTpaunm



Moptpetobl: C. I'. HasawwuH, X. LUnemaH.

Tabnunupl M cxeMbl: «BereTaTMBHOE pasmMHOXKeHUE», « Tunbl 6eCcno/1I0ro pasMmHOXKeHMA», «PasmHoKeHne
XTaMUA0MOHaAbI», « PasmHOMKeHue 3BrieHbI», «PasmHoXKeHune rmgpbi», « Menos», «X XpoMoCoOMbI»,
«lameToreHes», «CTpoeHMe ANLEKNETKN N cnepmaTo3onaa», « OCHOBHbIe CTaAUN OHTOreHesa»,
«Mpamoe n Henpamoe pa3suTMe», «PazBuUTMe MaliCKOro XyKa», «Pa3Butne capaHum», «Passutue
NArywkun», «[JBoiHoe onao0TBOPEHME Y LBETKOBbIX pacTeHuii», «CTpoeHue cemsaH O4HOAO0NbHbIX U
OBYOONbHbIX PAacTeHU», « KU3HEHHbIN LMK MOPCKOW KanycTbl», « KU3HEHHbIM LMKA MXa»,
«*KM3HEHHbIN LUK NAanOPOTHUKAY, « KU3HEHHbIN LKA COCHbI».

O6opyaoBaHue: CBETOBOM MMKPOCKOMN, MUKpONpenapaTbl ANLLEKIETOK U CepmMaTo30Ma08, MOAE/b
«LMKN pasBUTHA NATYLLIKNY.

NabopaTopHas paboTa «M3yyeHne CTPOEHUSA NONOBbLIX KNETOK HA rOTOBbLIX MUKpONpenapaTax».
MpaKkTnyeckan paboTa «BbiaBaeHME NPU3HAKOB CXOACTBA 3apOablllei MO3BOHOUYHbIX }KUBOTHbIX».
NabopaTopHas paboTta «CTpoeHMe OpPraHOB PasMHOMKEHWA BbICLUMX PACTEHUIN».,

Tema 11. TeHeTHKa — HayKa O HacNeACTBEHHOCTN U U3MEHUYMBOCTU OPraHNM3MOB

NcTopua cTaHOBNEHUA N Pa3BUTUA TeHETUKM KaK HayKku. PaboTbl . MeHgens, I'. ae ®pusa, T. MopraHa.
Po/ib oTeYEeCTBEHHbIX YY4EHBIX B Pa3BUTUM reHeTUKKU. PaboTbl H. K. Konbuosa, H. U. Basunosa, A. H.
benosepckoro, I'. [. KapneueHkKo, H0. A. dunmnyerko, H. B. Tumodpeesa-PecoscKoro.

OCHOBHble reHeTU4ecKme NOHATUA U CMUMBOAbI. fTOMONOrMYHbIE XPOMOCOMbI, annesibHble reHbl,
a/1bTepHaTUBHbIE MPU3HAKMU, ILI,OMI/IHaHTHbIl\/ﬁ n pELLECCMBHbIﬁ NMPWU3HaK, rOMO3UTroTa, retTepo3nroTa,
YUCTAA IUHUA, FVI6pM,CI,bI, reHoTun, d)EHOTVIﬂ. OcHOBHble MeToAbl FTEHETUKMK: FVI6pM,CI,OI'IOFVILIECKVIf;1,
LI,MTO!'IOI'W-IECKVIIZ, MO!'IEKy!'IFIpHO-FEHeTM‘-IECKM171.

JemoHcTpaunm

MopTpeTbl: . MeHaensb, I'. ae Ppus, T. MopraH, H. K. Konbuos, H. U. Basunos, A. H. benosepckui, I'. A.
KapneueHko, 0. A. duannyerko, H. B. Tumodees-PecoBcKuit.

Tabanupbl 1 cxembl: «MeToabl reHETUKM», «CXeMbl CKPELLMBAHUAY.
NabopatopHasna paboTa «/lpo3oduna Kak 06 bEKT reHETUYECKUX UCCAeA0BaHNINY.
Tema 12. 3aKOHOMEPHOCTM HACNeACTBEHHOCTHU

MoHornbpugHoe ckpewmsaHue. Mepsblit 3aKoH MeHaens — 3akoH eanHoobpasna rmbpuaos nepsBoro
nokoseHus. MNpaBuno 4OMUHUPOBaHUA. BTopoi 3akoH MeHaens — 3aKoH paclienieHns npu3HaKkos.
LiuTonornyeckne ocHOBbl MOHOTMBPUAHOIO CKPEeLWwMBaHUA. MTMNOTe3a YNCTOTbI ramerT.

AHanusunpyollee ckpelwmBaHume. MpomMeKyTOUYHbIN XapaKkTep Hacnea0BaHMA. PacwensieHme NpuUsHaKkos
npu HENOJIHOM AOMUHUPOBAHUU.

,ﬂ,MI’M6pM,£I,HO€ CKpelwmnBaHue. TDETMﬁ 3aKoH MeHaena — 3aKoH He3aBUCMMOro Haclef0BaHMA
Npu3HaKoB. Lutonornyeckme ocHoBbI lCI,MI'VI6|L'Jl/I,LI,HOI'O CKpelwmnBaHuA.



CuenneHHoe Hac/neoBaHWe NpM3HakKoB. PaboTbl T. MopraHa. CuensieHHoe HacneaoBaHMe reHos,
HapyLWeHne cuenieHnsa mexay reHamu. XpomoCcoMHas TeopUA Hacl1eaCTBEHHOCTH.

F'eHeTMKa nosia. XpOMOCOMHbIA MeXaHW3M onpeaeneHus nona. AyTocombl 1 NOJIOBbIE XPOMOCOMbI.
FomorameTHbI 1 reTeporameTHbIN NoA. FeHeTuyecKan CTPYKTypa NosoBbIX XpOMOCOM. HacneaosaHue
NPU3HaKOB, CLEM/IEHHbIX C NOJIOM.

FeHOTMN KaK LenocTHasa cuctema. MNnenoTponns — MHOXKeCcTBEeHHOe AeicTBMe reHa. MHOXKeCTBEHHbI
annennsm. Bsanmogencreme HeannenbHbIX reHoB. KomnaemeHTapHOCTb. InucTtas. MNoanmepus.

FeHEeTUYECKUIN KOHTPOJIb PAa3BUTUA PACTEHWN, XUBOTHbIX M YE/I0BEKA, A TaKKe PU3N0I0rMYecKmX
MPOLLeCCOB, NOBEAEHUA N KOTHUTUBHbIX GYHKLMIA. [eHeTMYecKne mexaHM3Mbl cCMMbUoreHesa,
MeXaHW3Mbl B3aMMOAENCTBMA «XO3ANH — NaPasnUT» M «X03AUH — MUKPOBMOM». FeHeTUYeCcKne acrneKTbl
KOHTPOA N U3MEHEHUA HacNeACTBEHHOM MHPOPMALLMKN B NOKONEHUAX KNETOK M OPraHU3MOB.

JemoHcTpaunm
MopTtpetbl: . Mengenb, T. MopraH.

Tabnuupbl n cxembl: «MepBbiii U BTOPOK 3aKoHbI MeHaens», « TpeTuit 3akoH MeHaensy,
«AHanusupyoulee ckpewmsaHue», «HenonHoe gomnHnposaHue», «CuenneHHoe Hacnef0BaHWe
NPU3HAKoB Yy Ap030dubl», «eHeTMKa nona», «Kapnotnn yenoseka», «Kapmotmn aposodunbi»,
«Kapuotmn ntuubi», « MHOXeCTBEHHbIV annennsm», «Bsammogeiicteme reHoB».

O6opyaoBaHuMe: moaenb A8 AeMOHCTPaLUKM 3aKOHOB eanHOo06pa3nsa rmbpuaos NEPBOro NOKOIEHUA U
pacLiensieHus NpusHakos, MoAe b 411 AeMOHCTPaUUM 3aKOHa HEe3aBUCMMOTO Hac/le4,0BaHusA
NpuU3HaKoB, MoAe b A/1A AeMOHCTPaLUK cLenieHHoro Hacnea0BaHna NPMU3HaKoB, CBETOBOM
MUKPOCKOM, MUKponpenapar: «Jpo3odpuna».

MpakTnyeckasa pabota «M3yyeHne pe3ybTaToB MOHOIMOPUAHOIO CKPELMBAHMA Y AP030PUbI».
MpakTnyeckasa pabota «M3yyeHne pesyibTaToB AUTMOPUAHOTO CKPELLMBAHUA Y APO30PUbI».
Tema 13. 3aKOHOMEPHOCTU N3MEHYNBOCTH

B3samumogelicteme reHOTUNA M cpeabl Npu opMmmnpoBaHum deHoTMna. MI3MeHUNBOCTb MPU3HAKOB.
KauecTBeHHbIe M KONNYECTBEHHbIE NMPU3HAKW. BUAbl UISMEHUMBOCTU: HEHACEACTBEHHAA U
HacneACTBEHHas.

MoaunduKaumoHHaa N3MeHUYMBOCTb. Posb cpeabl B dopmmnpoBaHnm moandrKauMoHHOM N3MEHYNBOCTU.
Hopma peakuunun npmsHaka. BapnaumoHHbIR pas 1 BapnaumoHHana Kpueas (B. MoraHHceH). CBolicTBa
MOANDUKALUMOHHOM U3MEHUNBOCTH.

leHoTMNKNYeCKaa N3MeH4YMBOCTb. CBOMCTBA FEHOTUMNYECKON N3MEHYMBOCTH. Buapbl reHoTUNMYecKom
N3MEHYNBOCTMW: KOM6VIHaTVIBHaﬂ, MyTaLlMOHHaA.

KomburHaTuBHas n3meH4YnBoCTb. Melio3 1 No/I0BOM NPOLLECcC — OCHOBa KOMOUHATUBHON N3MEHYMBOCTU.
Posib KOMBMHATUBHOWM M3MEHYMBOCTM B CO34aHUU rEHETUYECKOro pa3sHoobpasus B Npeaenax ogHoro
BMAA.



MyTaUMOHHasA U3MEHYMBOCTb. BUabl MyTaLMiA: FeHHble, XPOMOCOMHbIE, FreHOMHble. CNOHTaHHble U
WMHAYLMPOBaHHbIE MyTauun. aepHble U LUTOMNIa3maTuyeckne myTtaumm. Comatuyeckue u nonosble
MyTauun. NMpUYnHbI BO3SHUKHOBEHMA MyTauun. MyTareHbl U UX BAUSHUE Ha OPraHU3Mbl.
3aKOHOMEPHOCTU MYTaLUMOHHOIO NPOLLecca. 3aKOH FOMOIOTMYECKUX PAAOB B HAaCAeACTBEHHOM
nsmeHumsoctu (H.N. Basunos). BHesgepHas MU3MEeHYMBOCTb U Hac/eACTBEHHOCTb.

dnureHeTMKa U aANUreHOMMKA, PONb aNUTEHETUYECKUX d)aKTOpOB B HacnegoBaHUnN N UISMEHYNBOCTU
d)EHOTMI'IVILIECKMX NMPU3HAKOB Y OPraHM3mosB.

JemoHcTpaunm
Moptpetobl: I'. ae ®pus, B. MoraHHceH, H. U. Basnnos.

Tabnunupl U cxemMbl: «Buabl 13meHUNBOCTUY, «MoaNDUKALMOHHAA U3MEHYMBOCTLY, «KOMBUHATUBHAA
M3MEHYNBOCTbY», «Meio3», «OnnogoTeopeHne, «feHeTuYeckme 3aboseBaHns YenoBeka», «Buapl
MyTaLnin»,

Ob6opyanoBaHue: }KuBble U repbapHble 3K3eMNAAPbl KOMHATHBIX PAaCTEHUI, PUCYHKK (doTorpadun)
MBOTHbIX C Pa3INYHBIMWN BUAAMMU U3MEHUNBOCTM.

NabopatopHasna paboTa «MccnegoBaHne 3aKOHOMeEPHOCTEN MOAUPUKALMOHHON N3MEHUYMBOCTH.
MocTpoeHne BapMaLMOHHOIO PALA U BapUaLMOHHOM KPUBOMY.

MpaKTuyecKkas pabota «MyTauum y gpo3odunbl (Ha roToBbIX MUKpOMpenapaTax)».
Tema 14. l'eHeTKa YenoBeKa

KapuoTtun yenoseka. MexayHapogHas nporpamma ucciefoBaHus reHoma YesnoBeka. MeTtogpbl
M3y4YeHUA reHEeTUKKN YesloBeKa: reHeanormyeckuii, 61M3HeL0BbIN, LUTOreHeTUYECKMIA, MONYAALNOHHO-
CTAaTUCTUYECKMI, MOJIEKYNAPHO-TeHeTUYecKuii. CoBpemMeHHoe onpeaeseHne reHoTMna: NoJIHOreHOMHoe
CEKBEHMpPOBaAHWE, FTEHOTUNMPOBAHME, B TOM YmMcie ¢ nomoubto MLP-aHanu3a. HacneacteeHHble
3a260/1€BaHNsA YesioBeKa. [eHHble U XPOMOCOMHbIe 60/1e3HM YesioBeKa. bonesHu ¢ HacneacTBEHHOM
npeapacnonoXeHHOCTb0. 3HaYeHne MeaANLMHCKON FeHETUKKN B NPeAO0TBPALLEHNN N NeYEHUM
reHeTUYecKmx 3aboneBaHuii Yenoseka. MeagMKo-reHeTMYECKOe KOHCYbTUpoBaHMe. CTBOJIOBbIE KNETKN.
MOHATUE KTeHEeTUYECKOro rpy3a». ITUYECKME acneKTbl UCCNen0BaHMii B 061acTM peaakTMpoBaHmA
reHoma m CTBONIOBbIX KJETOK.

F'eHeTMYecKkne GpaKTopbl NOBbILEHHOW YyBCTBUTENbHOCTM YeN0BEKA K GU3NYECKOMY U XMMUYECKOMY
3arpAsHeHNIo OKpY»KatoLwen cpeapl. FeHeTMYecKan NpeapacnooKeHHOCTb YeloBeKa K NaToNormaAMm.

JemoHcTpaumm

Ta6}'IVILI,bI N CXembl: «I-(apmomn yenoseKa», «MeTtogbl n3yyeHunA reHeTuKn 4yenoBeKa», «[eHeTnyeckme
3a6o0s1eBaHMA YeoBEKaY.

MpakTnyeckan pabota «CocTaBneHe U aHaIN3 POSOCIOBHOMY.
Tema 15. CeneKkuma opraHnsmos

JomecTuKauma n cenekums. 3apoxaeHne cenekunmn n gomectmkaumm. Yuedme H. U. Basmunosa o
LieHTpax NpoUCXOXKAEeHNA U MHOT00BPasna Ky/bTYPHbIX PacTeHuit. Ponb cenekumm B Co3aaHnmM COpToB



pacTeHWni 1 Nopos *MBOTHbIX. COpT, Nopoaa, WTaMm. 3aKOH TOMOIOTUYECKUX PAAOB B HacNeACTBEHHOM
nsmeHuymsoctu H. U. BaBniosa, ero 3HayeHue gasa cenekumoHHomn paboTbl.

MeToabl cenekumMoHHoM paboTbl. MCKycCTBEHHbIM 0TOOP: MaccoBbIN U MHANBUAYA/IbHbIN. ITanbl
KOMBMHaUMOHHOM cenekuunun. UcnbitaHne npounssoauTenei no notomcrsy. OT6op no reHoTUny ¢
NOMOLLbIO OLEHKN PpeHOoTMNA NOTOMCTBA M OTOOP MO reHOTUNY ¢ NoMoLLbto aHanusa AHK.

MCKYCCTBEHHbIM MyTareHe3 Kak MeTof cenekUMoHHON paboTbl. PaanauMoHHbIN U XMMUYECKUIA
MyTareHes Kak MCTOYHUK MyTaLMi y KyAbTypHbIX GOpm opraHM3moB. Mcnonb3oBaHMe reHOMHOro
penakTMpoBaHMA N MeToA0B PeKoMBbUHaHTHbIX HK ana nonydyeHma ncxogHoro matepuana ans
cenexkunu.

MonyyeHune noaunnonaos. BHyTpuBmaosasa rubpuamsaums. baMskopoacTBeHHOE CKpelnBaHue, Uamn
MHBpPMANHT. HeEpoACTBEHHOE CKpeLLMBaHWNE, AN ayTOPUANHT. [eTepo3nc 1 ero NPUYKnHLI.
Ncnonb3oBaHuMe reteposunca B cenekumun. OtaanéHHasa rmbpuamnsaumsa. NpeogoneHne becnnogma
MEKBULOBbIX TMOpnA0B. [LOCTUNKEHUS CENEKLUN PACTEHUI U }KUBOTHbIX. «3eN1EHasA PEBONIOLUAY.

CoxpaHeHue ¥ U3yyeHne reHeTUYECKUX PeCYPCOB KY/IbTYPHbIX PACTEHWUIA U UX ANKUX poandel ans
CO34aHMA HOBbIX COPTOB M TMBPUAOB CEbCKOXO3ANCTBEHHbIX KYbTYp. M3yyeHne, coxpaHeHue u
ynpasaeHue reHeTUYeCKMMM PECYpPCamm CE/TbCKOXO3ANCTBEHHbIX M MPOMbBIC/IOBbIX }KUBOTHbIX B LIEAX
YAYULIEHMA CYLWECTBYIOLMX U CO34aHMNA HOBbIX MOPOA, IMHWUIA U KPOCCOB, B TOM YKC/IE C NPUMEHEHMEM
COBPEMEHHbIX METOA0B Hay4HbIX UCCeA0BaHUI, NepeaoBbIX MAEN U NepCneKTUBHbIX TEXHOOTUN.

JemoHcTpaunm

MopTtpetbl: H. U. Basunos, N. B. MuuypuH, I. [. KapneyeHko, I1. I. JlykbaHeHKo, b. /1. AcTtaypos, H.
Bbopnoyr, A. K. benses.

Tabanubl U cxembl: «LLeHTPbI MPOUCXOKAEHUSA U MHOTOOBPA3UA KYNbTYPHbIX PACTEHUI», «3aKOH
rOMOJIOrMYECKMX PALOB B HACNEACTBEHHON M3MEHUYMBOCTUY, «MeTogbl cenekuumn», « OTganéHHasn
rmbpuamsaumnna», «MytareHes».

JNTabopaTtopHas paboTa «M3yyeHme cOpTOB KyAbTYPHbIX PACTEHUA U NOPOL LOMALLIHUX XKUBOTHBIXY.
NabopatopHana paboTa «M3yyeHne MeToA0B Ce/IeKUMU PAaCTEHUN Y.
MpakTnyeckasa pabota «puBMBKa pacTeEHUN».

IKcKypeuma «OCHOBHbIE METOAbI U AOCTUNKEHUA CENEKLMM PACTEHUI U 3KUBOTHbIX (Ha CENEKLMOHHYIO
CTaHLUMIO, NIEMEHHYI0 pepMy, COPTOUCMbITATE/IbHbIN YY4ACTOK, B TEN/IMYHOE XO3AACTBO, B 1abopaTopuio
arpoyHuBepcuUTeTa MAN HAYYHOTO LEHTPa)».

Tema 16. BnotexHonorna n cMHTeTUYecKasa buonorusa

O6beKTbI, UCMONIb3yeMble B BMOTEXHOOMMN, — KNETOUYHbIE U TKAHEBbIE KY/bTYPbl, MMKPOOPTraHW3MbI, UX
XapaKTepuctTuka. TpaguumoHHaa buoTexHonormaA: xneboneyeHne, Noay4eHNE KUCIOMOIOUHbIX
NpPoAyKToB, BUHoAenne. Mukpoburonornyeckunii cuHtes. O6bEKTbl MMKPODHUOIOTMYECKNX TEXHOIOTUIA.
Mpounssoacteo 6enKka, aMMHOKUCAOT U BUTAMUHOB.



Co3gaHue TeXHONOMIM U UHCTPYMEHTOB LiesieHanpasBAeHHOro U3MeHeHMA U KOHCTPYMPOBaHMA reHOMOB
C Le/1blo MOy4eHMA OPraHn3MOoB M X KOMMOHEHTOB, COAEPMKaLLMX HE BCTPeYaloLmMecs B pmMpoae
6MOCUHTETMYECKME NYTW.

KnetouHas nHxxeHepua. MeToapbl KyNbTypbl KNETOK U TKAHEN pacTeHUI U *KUBOTHbIX. KpnobaHKu.
ComaTtmyeckas rubpumamnsaumns n cComaTmyeckuii ambpuoreHes. Micnosb3oBaHWe ranionMaos B CeeKumm
pacTteHuin. NMonyvyeHne MOHOKNOHA/IbHbIX aHTUTEN. Mcnosib30BaHME MOHOK/IOHA/bHbIX U
MOJIMK/IOHAIbHBIX aHTUTEN B MeanUmnHe. McKyccTBEHHOE ONN0A0TBOPEHME. PEKOHCTPYKLMA ANLLEKNETOK
M KIOHMPOBaHME XUBOTHbIX. MeToa TpaHCNIaHTaLMK A4ep KNETOK. TEXHO0MMM 0340POBEHMA,
KYNbTUBUPOBAHMA U MUKPOKAOHANbHOIO PAa3MHOMXKEHWUSA CEbCKOXO3ANCTBEHHbIX KY/bTYp.

XpOMOCOMHas U reHHasa UHXeHepus. ICKycCTBEHHDbIM CUHTE3 FreHa U KOHCTPYUpOBaHMe
pekombuHaHTHbIX AHK. Co3aaHne TpaHCreHHbIX OpraHM3moB. JOoCTUXEHMA U NepCneKkTUBbI
XPOMOCOMHOM M FEHHOW MHXKEHEePUU. DKONOTMYECKME U STUYECKNE NPOBAEMbI FEHHOMN MHMKEHEPUMN.

MeanumnHckme buoTtexHonormu. NoctreHomHan undposas meguumHa. MNUP-guarHoctTuKa.
MeTaboNOMHbIN aHaNM3, FTEHOLLEHTPUYECKMI aHaIM3 NPOTeoMa Yel0BeKa /1A OLEHKN COCTOSHMA ero
340poBbA. Micnoib3oBaHWE CTBONOBbIX KAETOK. TapreTHaa Tepanua paka. 3D-6uounHxeHepus gna
pa3paboTkn dyHAAMEHTaNbHbIX OCHOB MEAULMHCKUX TEXHOIOTUIA, CO34aHNSA KOMIMIEKCHbIX TKaHeM
COYETaHUEM TEXHOJIOMUIM TPEXMEPHOTO BUONPUHTUHTA U cKadPonanHIa ANs pelleHns 3aaau
nepcoHaIN3npPoOBaHHOM MeaULUHBI.

Co3faHuMe BEKTOPHbIX BAKLMH C Lesibio obecneyeHna KOMBMHNMPOBAHHOM 3alWmTbl OT BO36yautTenemn
OPBMW, ycTaHOBNEHME MONEKYNAPHbIX MEXaHU3MOB QYHKUMOHMpPOoBaHMA PHK-coaeprKalumx BUPYCOB,
BbI3bIBaloLLMX 0cO60 onacHble 3a60/1eBaHMA YE10BEKA U X KUBOTHbIX.

JemoHcTpaumm

Tabanupbl 1 cxembl: «Mcnob30BaHNE MUKPOOPFraHM3MOB B NPOMbILLAEHHOM NPOU3BOACTBEY,
«KneTtouHaa nHxxeHepua», «FeHHaA NHXeHepua».

NabopatopHasn paboTa «M3yyeHne 06beKTOB BUOTEXHONOTUMY.
MpakTnyeckasn pabota «MosyyeHne MOAOYHOKUCBIX MPOAYKTOBY.

IKcKypcua «BUOTEXHONOIUA — BayKHELLAA NPOM3BOAUTENIbHAA CU1A COBPEMEHHOCTU (Ha
6MOTEXHOIOrMYECKOEe NPOU3BOACTBO)Y.

11 KJTACC

Tema 1. 3apoxaeHune 1 pasB1MTUE 3BOAIOLMOHHBIX NPeacTaBAeHn B Guonornm

dBontoUMOHHaA Teopua Y. JapsuHa. NpeanocbiikKM BOSHUKHOBEHMA JapBUHN3MA. KU3Hb U Hay4HaA
peAatenpHocTb Y. JapBuHa.



JBuKyLwme cubl 3BoNoUMKM BUA0B no Y. [lapBuHy (BbICOKaa MHTEHCUBHOCTb Pa3MHOMKEHMA
OpPraHM3MoB, Hac/eACTBEHHAA U3MEHUYNBOCTb, bopbba 3a CyLLecTBOBAHME, ECTECTBEHHbIV U
WCKYCCTBEHHbIV 0THOP).

OdopmneHune cuHTeTUYECKOM Teopum aBoatoummn (CTI). HeliTpanbHasa Teopus ssoatounn. CoBpemMeHHasn
3BOJ/IOLMOHHAn 61Mo10rnA. 3HaYeHMe 3BONOLMOHHON Teopun B GOPMMUPOBAHNMN €CTECTBEHHO-HAYYHOM
KapTWHbI MUpa.

JemoHcTpaumm

MopTpetbl: ApuctoTtens, K. JinHHel, K. b. lamapk, 3. XK. Cent-Unep, K. Kiosbe, Y. JapsuH, C. C.
YetBepukos, N. U. LmanbrayseH, . XongeiiH, . K. benses.

Tabnnupbl n cxembl: «Cuctema Kueoii npupoabl (no K. JInHHeo)», «JlecTHULA KUBbIX cyLlecTs (no
Namapky)», «MexaHnsm GopMnpoBaHMUA NPUCNOCOBAEHUIA Y PAaCTEHWUI U X KMBOTHbLIX (Mo JTamapky)»,
«KapTa-cxema mapuwpyTa nytewectsus Y. JapeuHa», «Haxogku Y. JapsuHa», «Popmbl 60pbbbi 3a
cywecrtBoBaHue», «Mopoabl ronyben», «MHoroobpasme Ky/abTypHbIX GOpm KanycTbl», «Mopoabl
OOMALLHUX KMBOTHbIX», «Cxema obpasoBaHMA HOBbIX BUAO0B (No Y. [lapsuHy)», «Cxema COOTHOLLEHUA
OBVKYLLMX CUN 3BONOLMNY, K OCHOBHbIE NONOXKEHUA CUHTETUYECKON TEOPUM IBOTOLUNY,

Tema 2. MUKpo3aBoaouna 1 eé pesynbtaTbl

Monynauma Kak anemeHTapHana eanHMLa 3sontounn. CoBpemMeHHble MeToAbl OLLEHKN reHeTUYeCKoro
pa3Ho06pasua 1 CTPYKTYpbI Nonynsaumii. UameHeHne reHodoHAa NONYAALUMUN KaK 31eMeHTapHOe
3BOJIIOLMOHHOE ABNeHMe. 3aKOH reHeTu4eckoro pasHosecus K. Xapau, B. BaliHb6epra.

dnemeHTapHble paKTopbl (4BUKYLLME CUAbI) 3BONOUMU. MyTaumoHHbIM npouecc. KombnHaTMBHasA
M3MEHYNBOCTb. [lpeind reHoB — cay4valiHble HeHanpaB/eHHbIe U3MEHEHMA YacToT anenen B
nonynaumax. 3¢dekT ocHoBaTens. dPPeKT byTbINOYHOTO ropblllKa. CHUNKEHNE FeHETUYECKOTO
pa3Hoobpasua: NpuumHbl 1 cneacteus. MNpoasnerHne adpdekTta gperida reHos B 60NbLINX U MAbIX
nonynaumax. Murpauuu. M3onauma nonynsumii: reorpadmyeckasn (NpocTpaHcTBeHHas), buonornyeckas
(penpoaykTMBHaA).

EcTecTBeHHbI 0TOOP — Hanpasastowmin GakTop asoaouun. PopmMbl ecTecTBEHHOTO 0T60OPA: ABUKYLLUNA,
CTabuUnusnpylowWwmin, paspbiBatoLlnii (An3pynTuBHbLIN). NMonosBoi oT60p. BO3HUKHOBEHME U 3BONIOLIUA
COLMANbHOIo NOBEAEHUSA KUBOTHbIX.

Mprcnocob1eHHOCTb OPraHN3MOB KaK pesy/ibTaT MUKPO3BOOLMU. BO3HMKHOBEHME npucnocobnexHnin y
opraHmMamoB. Apomopdosbl 1 namMoagantaumu. Mpumepbl NPUCNOCcobAEHNA Y OPraHU3MOB:
mopdonoruyeckme, pusmnonornveckme, broxmmmnyeckme, nosegeHyeckme. OTHOCUTENBbHOCTb
npMcnocob61eHHOCTM OPraHN3MOB.

Bupa, ero Kputepum u cTpykTypa. BugoobpasosaHue Kak pesynbtaT MUKpPO3BoOAtOUNKU. U3onauma —
KNtoueBon ¢pakTop BMAoobpasosaHua. Mytn n cnocobbl BMAOOO6Pa30BaHMSA: annonatTpmyeckoe
(reorpaduueckoe), cumnaTpmyeckoe (3konornyeckoe), « MrHoBeHHoe» (noavnaouamusaums,
rmbpuamnsauma). AnMTenbHOCTb 3BONOLMOHHbIX NPOLLECCOB.

MexaH13Mbl GopmMMpPoBaHUA BMONOrMYECcKOro pasHoobpasus.



Po/b 3BONOLMOHHOM 6MON0MMKM B pa3paboTKe HayYyHbIX METOA0B COXpaHeHna buopasHoobpasus.
MMKpPO3BOIIOLMA U KO3BOOLMA NAapasmUToB U X Xxo3seB. MexaHn3Mbl GOPMUPOBAHUA YCTOMUNBOCTH K
aHTMBMOTMKaM 1 cnocobbl 6opbbbI C HE.

JemoHcTpaunm
MopTpeTsbl: C. C. YeTBEpUKOB, 3. Malip.

Tabnnupbl u cxembl: « MyTaLMOHHaAA U3MEHUYMBOCTbY, «[onNynaUMOHHAn CTPYKTypa Buaa», «Cxema
nposAB/ieHNs 3akoHa Xapau—BailiHbepra», «ABUKYLLME CUJIbl IBOOLUNY», « IKOAOIrMYEcKan n3onaumsa
nonynsunn ceBaHckol dopenn», «feorpaduyeckan U30nauMA IMCTBEHHULbI CUOUPCKON U NUCTBEHHMLLbI
Aaypckon», «MonynaumMoHHble BO/HbI YACAEHHOCTU XULLHUKOB U XKepTB», «Cxema AencTBUuA
ectecTBeHHoro otbopa», «Popmbl 60pbbbI 33 cylecTBOBaHMEY», «MHAYCTPUANbHbIA MENAHU3MY,
«umBble nckonaemole», «[NOKPOBUTENbCTBEHHAA OKPACKa XMBOTHbIXY, «[TpeaynperkaatoLLan okpacka
KUBOTHbIX», «PU3Mosiornyeckne agantaunm», «MpmcnocobaeHHOCTb OpraHM3MoB U eé
OTHOCUTENbHOCTbY, «KpuTepun Buaa», «Bnabl-aBoiiHMKN», «CTPYKTYypa BMAA B npupoae», «Cnocobbl
BMA006pasoBaHun», «Feorpadpuyeckoe BnaoobpasoBaHme TPEX BUAOB NaHAbIWeN», «IKONOrMyeckoe
BMAoobpasoBaHMe BUAOB CUHULY, «[Toannionabl pacTeHuiny, «KanyctHo-peaeydHbln rnbpuna».

ObopyaoBaHue: repbapumn pacTeHMin, KONEKLUN HACEKOMbIX, Yyvena NTULL U 3Bepein C NpumMmepamu
Pa3NMYHbIX NPUCNOCOBAEHNI, Yyyena NTUL, U 3Bepen pasHbIX BUA0B, repbapum pacTeHnit 6ansKmx
BMA08B, 06pa30BaBLIMXCA Pa3ANYHbIMK cnocobamu.

NabopaTtopHana paboTa «BbiaBAeHNE N3SMEHUYMBOCTU Y 0cObEN OAHOTO BUAAY.

NabopatopHasna paboTa «[MpucnocobseHns opraHM3MOB U UX OTHOCUTE/IbHAsA LLenecoobpasHOCTbY.
NabopatopHana paboTta «CpaBHeHMe BUAOB N0 MOPGHO/IOTMYECKOMY KPUTEPUION.

Tema 3. Makpoasontouma v eé pesynbTaTbl

MeToabl U3ydeHUA MaKpOo3BOAOLUMK. [1aleoHTOIOrMYECKME METOAbl M3ydYeHUs 3BooLMK. NepexoaHble
dopmbl 1 duNoreHeTMYecKMe psALbl OPraHNM3MoB.

Buoreorpapuyeckme meToabl M3ydeHus aBostoummn. CpaBHeHne Gaopbl M GpayHbl MaTEPUKOB U OCTPOBOB.
Buoreorpaduueckme obnact 3eman. Bugbl-sHAEMUKU U PEIVKTI.

3N\6pmonormqecwe n CpaBHVITe!'IbHO-MOpCI)OﬂOFVILIECKMe meToAbl n3yvyeHusa apontounmn. NleHetTnyeckmne
MEeXaHM3Mbl 3BOIIOLMM OHTOreHe3a M NOABAEHUA 3BONOLMOHHbIX HOBLLECTB. [OMOIOrMYHbIE U
aHaJIornYHble opraHbl. PyaMmeHTapHble opraHbl U aTaBu3mMbl. MONeKynApHO-reHeTuYeckue,
bMoxMmmMyeckme U matemaTuyeckmne MeTOoAbl N3y4yeHua apoaoummn. FlomonornyHble reHbl. CoBpemeHHble
MeTo4bl MOCTPOEHUA d)MﬂOI'EHeTI/I‘-IECKVIX AepeBbeB.

XpOMOCOMHbIe MyTauunn 1 3BonoLmnAa reHoOMmos.

O6uwue 3akoHOMepHOCTHK (Npasuaa) asonouun. MpUHLKUN CMeHbl PYHKLMIA. HeobpaTUMOCTb 3BONIOLMM.
ApanTtusHana pagnauma. HepaBHOMEPHOCTb TEMMOB 3BONIOLMM.

JemoHcTpaunm

MopTpeTbl: K. M. Bap, A. O. Kosanesckuit, ®. Mionnep, d. lekkenb.



Tabnnupbl u cxembl: «PuUnoreHeTUYECKUIM paa nowwaam», «ApxeonTepuKke», «3Beposybble Auepbly,
«Crerouedanbl», «PUHMOPUTLI», «CeMeEHHble NanoOpPOTHUKKY», «Bruoreorpadpuyeckmne 30Hbl 3eman»,
«[peiid KOHTUHEHTOBY», «PeNINKTbI», «HayanbHble CTagMM SMOPUOHANBHOIO Pa3BUTMUA MO3BOHOYHbIX
KUBOTHbIX», «[OMONOrMYHbIE U AHANIOTUYHbIE OPraHbl», «PyanmeHTbI», «ATaBU3MbI», K XPOMOCOMHbIE
Habopbl YesloBEKa M WKMMaH3ey», «[1aBHble HanpaBaeHUs 3BoOLNNY, «ObLLMEe 3aKOHOMEPHOCTH
3BOIIOLMN Y,

O6opyp,OBaHme: Konnekuun, rep6apm4, MYNAXN UCKOMAEMbIX OCTAaTKOB OPraHM3MOB, MYNAXKN
FTOMOJ1I0TUYHbIX, aHAa/NOMM4YHbIX, PYAUMEHTAPHbIX OPraHoOB U aTaBM3MOB, KO/1Z1eKUNN HaCEKOMbIX.

Tema 4. MNponcxoxgeHue u pasBuUTHE XN3HU Ha 3emne

Hay4Hble runoTesbl NPOUCXOXKAEHMA KU3HW Ha 3emne. AbroreHes 1 naHcnepmus. JJoHay4yHble
NPeACTaBNEHNA O 3aPOKAEHUM KU3HU (KpeaunoHnsm). M'mMnoTesa NOCTOAHHOIO CaMO3apPOXKAEHMUA
U3HN N eé onpoBeprkeHue onbiTamu @. Peau, J1. CnannaHuyanm, J1. Mactepa. NMponcxoxaeHme KU3Hu n
actpobuonorus.

OCHOBHbIE 3Tanbl HeopraHM4ecKon agonounn. NnaHeTapHaa (reonornyeckan) spostoLMA. XMMUYECKan
3BoIOLMA. ABUMOTeHHbIN CUHTE3 OPraHMYEeCKMX BELEeCTB U3 HeopraHudeckux. OnbiT C. Munnepa u .
tOpu. O6bpasosaHMe noanmepos ns moHomepos. KoauepsaTHaa runoTtesa A. . OnapuHa, rmnoTtesa
nepeBuYHoro bynboHa K. XongenHa, reHetuyeckan runotesa . Ménnepa. Pubosumel (T. Yek) u
runotesa «Mmupa PHK» Y. Tmnbepta. PopmmpoBaHme membpaH M BOSHUKHOBEHME NPOTOKIETKU.

Uctopna 3emnm n metoapbl eé nsydeHuma. Mickonaemble opraHM4YecKkme ocTaTku. FeoxpoHonorua n eé
meToabl. OTHOCUTEIbHAA M abCONOTHAA reOXPOHON0MMA. [€OXPOHONOIMYECKAnA LLKANA: S0HbI, 3Pbl,
nepuoAapl, 3NoOxu.

HavanbHble 3Tanbl opraHUYecKoi aBotoLmMm. MosBAeHNE U 3BOOLMA NEPBLIX KAETOK. IBOAOUMA
MeTabonnsma. BosHMKHOBeHME nepBbix 3KocucTem. CoBpemeHHble MUKPODOHbIe BMONNEHKN KaK aHanor
nepsbix Ha 3emne coobuyecTs. CTPOMATONUTbI. [IPOKAPUOTbI M 3YKapMUOTHI.

MpouncxoxaeHue syKkapuoT (cumbuoreHes). IBONIOLMOHHOE NPOUCXOXKAEHME BUPYCOB. NponcxoKaeHne
MHOTOK/IETOYHbIX OPraHM3mMoB. BO3HMKHOBEHWE OCHOBHbIX FPYNM MHOTOK/IETOYHbIX OPraHM3MOB.

OCHOBHbI€ 3Tanbl 3BO/OLMM BbICLUNX pacTeHUiA. OCHOBHble apomopd0o3bl pacTeHWit. Bbixog, pacTeHNnit Ha
cywy. MNoABaeHne cnopoBbIX PacTeHWt 1 3aBoeBaHme MK cylin. CemeHHble pacteHus. MpouncxoxaeHue
LBETKOBbIX PaCTEHUN.

OCHOBHbIe 3Tanbl 3BOOLMU XKMBOTHOrO MUpa. OCHOBHble apomopdo3bl }KUBOTHbIX. BeHACKas dayHa.
KembpuincKkmin B3pbIB — NOSIB/IEHME COBPEMEHHbIX TUMNOB. [epBble XopAoBble }KMBOTHbIE. KU3Hb B BOAE.
3BotoLMA NO3BOHOYHbIX. MponcxoxkaeHne amdnbunin n pentTnanin. MpomncxoKaeHne MAeKonuTarLLNX 1
nTmu. MpuHUMN KNtoyesoro apomopdosa. OcBoeHMe 6ecno3BOHOYHLIMU U NO3BOHOUYHbLIMU KUBOTHbLIMM
cywu.

Pa3BuTME KN3HU Ha 3emJ/ie Mo 3pam 1 NepModam: apxei, NpoTepo3oi, Nasneo3om, Me3o30M, KaMHO30M.
O6Lan xapaKTepmUCTUKa KAMMaTa U reoormyeckmx npoueccos. MossaeHme 1 pacuBeT XapaKTepHbIX
opraHmM3mos. YrneobpasoBaHUe: ero yc/oBua 1 BAMAHWE Ha ra3oBblii COCTaB aTMocdepbl.



MaccoBble BbIMUPAHWUA — 3KOJIOFMUYECKNE KPU3KUChI NPOLLNOTro. MpUYmMHbI U CneacTBUA MacCOBbIX
BbIMMpPaHUi. COBPEMEHHbIN 3KOJIOTMYECKNI Kpu3nc, ero ocobeHHocTn. Mpobaema coxpaHeHusn
61opasHoo6pasna Ha 3emne.

CoBpeMeHHasa cucTema opraHM4eckoro mupa. MpuHUMnbl KnaccudurKaumm opraHnamos. OCHOBHble
CUCTEMATUYECKME TPYNMbl OPraHU3MOB.

JemoHcTpaumm

MopTpeTbl: ®. Peau, /1. CnannaHuauu, /1. Nactep, N. U. MeuHunkos, A. . OnapwuH, XK. Xongewnn, I.
Ménnep, C. Munnep, I'. FOpwn.

Tabnnupbl n cxembl: «Cxema onbitTa @. Pegn», «Cxema onbiTa J1. Nactepa no M3y4eHUIo CaMo3apoXKaeHUA
*KU3HU», «Cxema onbiTa C. Munnepa, I'. FOpu», «3Tanbl HEOPraHMYECKOM 3BONOLUNY,
«leoxpoHosiornyeckan Wwrana», «HavanbHble 3Tanbl OPraHNUYecKor aBoaunmn», «Cxema obpasoBaHmA
3YKapmoT NyTém cumbuoreHesa», «CUCTEMA XKuUBOM Npupoabl», «CTpoeHue Bupyca», «KApomopdosbl
pacTteHuin», «PUHMOPUTBI», « OAHOKNETOUYHbIE BOAOPOCANY», « MHOTOKNAETOUYHbIE BOAOPOCAUY», « MXU»,
«ManopoTHMKN», «fonocemeHHble pacTeHna», «OpraHbl LBETKOBbIX pacTeHui», «Cxema pasBuTma
*KUBOTHOIFO MMpa», «ApoMopdo3bl KUBOTHbIXY, «[TpocTeliwmne», «KuweyHononocTHbie», «Mnockne
yepBu», «4neHucToHorme», «Poibbl», «3eMHoBOAHbIEY», «[Ipecmbikatowmecs», «MTULbI»,
«MneKkonuTatowme», «PasBuTne KU3HU B apXENCKON 3pe», «PasBUTUE KM3HM B NPOTEPO30IACKON 3pe»,
«Pa3BuTME KU3HU B NaNIe030MCKOM 3pe», «PasBuTnE }KNU3HM B MEe3030IMCKOM ape», «Pa3zBuTne *KnsHu s
KaMHO30MCKOM ape», «CoBpeMEHHan CMCTEMA OPraHMYECKOro MUpa».

Ob6opyaoBaHue: repbapum pacTeHNn PasANYHbIX OTAEN0B, KONNEKLUUU HACEKOMbIX, BNaXKHble
npenapatbl }XMBOTHbIX, PAKOBUHbI MOIIIOCKOB, KONNEKLMN UFNOKOXKUX, CKENEeTbl NO3BOHOUYHbIX
YKMBOTHbIX, Yy4yena NTuL, 1 3Bepei, KONMEeKLMN OKaMeHeNoCTeN, NONE3HbIX MCKONAEMbIX, MY/SXKM
OpraHMYecKux OCTaTKOB OPraHM3MOB.

BupTyanbHan nabopatopHasn paboTa «MogenvposaHue onbiToB Munnepa—tOpu no nsyyeHuto
abMoreHHOro cMHTE3a OpraHNYecKMx CoeamMHeHU B NepBUYHOM aTMmochepey.

NabopatopHas paboTa «M3yuyeHne n onncaHMe NCKONAaeMbIX OCTAaTKOB APEBHUX OPraHU3MOBY.
MpakTnyeckana pabota «M3yyeHne ocobeHHOCTEN CTPOEHMA PACTEHUIM Pa3HbIX OTAEN0BY.
MpakTnyeckasa pabota «M3ydyeHne 0ocobEeHHOCTEN CTPOEHMA NO3BOHOUHbIX *KUBOTHbIX».

Tema 5. lNpouncxoxaeHne YyenoBeKa — aHTpornoreHes

Pasgenbl 1 3aga4m aHTpononorum. MeTtogbl aHTPOMNOIOMUN.

CraHoB/IeHME NPeACcTaB/eHMI O NPOUCXOXKAEHUMN YenoBeKa. PennrmosHole Bo3sperHna. CoBpemMeHHble
Hay4yHble Teopuu.

CXoA4cTBO YenoBeKa C *KMBOTHbIMU. CUCTEMATMYECKOE NONOXKEeHMe YenoBeKa. CBUAETeNbCTBA CXOACTBA
YyesioBeKa C XXUBOTHbIMU: CpaBHMTe}'IbHO-MOpd)OﬂOFW-IECKVIe, 3M6pmonorw4ecxme, (I)VI3VIO}'IOFO-
6MOXMMW~IECKME, nosegeH4yeckne. OTAnYmnA YesnoBeKa OT XKUBOTHbIX. [TpAMOXOXKAEHME N KOMMNIEKC
CBA3AHHbIX C HUM MPU3HAKOB. Pa3BnTne roN10BHOro Mo3ra um BTOpOl‘;I CUIHANIbHOM CUCTEMBI.



Aeuvkywme cunbl (PpakTopbl) aHTponoreHesa: 6uonormyeckme, coumanbHble. COOTHoWEHME
6MONOMMYECKUX U COLMANbHBIX GaKTOPOB B aHTpOMOreHese.

OCHOBHbIe CTaauK aHTpororeHesa. PaHHMe YenoBeKkoobpasHble 06e3bsAHbI (MPOKOHCY/bI) U PaHHME
NoHrMAbl — 06LMeE NpeaKn YeNOBEKOODPA3HbIX 06e3bAH U Ntogein. ABCTPaNONUTEKN — ABYHOTUE NPeaKU
nogen. YenoBeK ymenblii, nepsbie U3roToBAEHUS opyaMi Tpyaa. YenoBek NpAMOXoaaLluii U NepBbln
BbIXoA, Ntoael 3a npeaenbl Abpuku. Yenosek reiaenbbeprcknin — obwmin npesok HeaHaepTaabCKoro
ye/loBEKa W YesioBeKa pasymHoro. YenoBeKk HeaHAEPTaNbCKUIM KaK BUA, N0AEN XON04HOrO KAMMaTa.
YenoBeK pasyMHblii COBPEMEHHOIO TMNA, AEHNCOBCKUI YEI0BEK, OCBOEHNE KOHTMHEHTOB 3a npegenamu
AdpuKkun. ManeoreHeTnKa U NaneoreHoOMMKa.

JBOIIOLMA COBPEMEHHOTO YesioBeKa. EcTecTBEHHbIM OTOOP B NONYAALMAX YeNOBEKA. MyTaLUMOHHbIM
npouecc U nonmmopdusm. NonyaaumMoHHble BOIHbI, Apend reHoB, murpaums u «addeKkT ocHoBaTensa» B
NonynAuMAX COBPEMEHHOTO YeN0BeKa.

Yenoseyeckue pacobl. [loHATUE 0 pace. Bonblume packl: eBponeonaHasn (eBpasuiickas), aBcTpasno-
HerpouaHas (3KBaTopuasbHas), MOHroNoMAHanA (a3naTcKo-amepuKaHcKas). Bpema v nyTu pacceneHus
YyenioBeKa no nnaHete. EAMHCTBO YesoBeyecKkmx pac. HayyHaa HecoCcToATeNbHOCTb pacm3ma.
Mprcnocob1eHHOCTb YEeNOBEKA K Pa3HbIM YCN0BUAM OKpY»KatoLLei cpeapbl. BanaHue reorpadpuyeckoi
cpeabl U apenda reHoB Ha mopdoaormo n GU3MoNornIo YenoBeKa.

MexXancumnanHapHble meToabl B GU3MUECKOM (BUONOTrMUYECKO) aHTPOMNOAOrMU. IBONOLMOHHAA
aHTPOMO/IOTMA U NANE0AHTPOMNONOMMA Ye0BEYECKUX NONYNALUMIA. BuocoumanbHble nccnesoBaHus
npupoabl Yenoseka. MccnegoBaHue Ko3BoloLMM BMONOMMUYECKOro M COLMANbHOMO B YENOBEKE.

JemoHcTpaunm
MopTpeTbl: Y. JapsuH, /1. [inkn, A. A. PornHckuit, M. M. l'epacnmos.

Tabnuupbl u cxembl: «MeToabl aHTPONOAOTMU», « FONOBHOM MO3T YenoBeKay, «4enosekoobpasHbie
o06e3bsiHbI», «CKesiIeT YesloBEKa U CKeNEeT WMMNaH3e», « PyanmeHTbl n aTaBu3Mbl», « ABUNKYLLME CUbI
aHTponoreHesa», «3BO/IIOLMOHHOE APEBO YE/IOBEKA», KABCTPANONUTEKY, «HeNoBEK yMesblin»,
«Yenosek npamoxoaaminy, «leHNcoBCcKMi YenoBeK» «HeaHaepTanbLbl», « KpomaHbOHLUbI», «[Mpeaku
yenoBeKa», «3Tanbl 3BONOLMKN YesioBeKa», «Pacbl yenoBeka».

O6opyaoBaHMe: MyAsaXM OKaMeHeNoCTel, NPeAMETOB MaTePUasibHOMN KyNbTypbl NPEeAKOB YeN0BeKa,
penpoayKumnn (potorpadun) KapTnH ¢ MMOONOTNYECKUMU N BUBNENCKMMM CIOXKETaMM NPOUCXOMKAEHNA
yesnioBekKa, poTorpadmm Haxo40K MCKOMAEMbIX OCTaTKOB Ye/I0BEKA, CKe/IeT Yel0BEKa, Mode b Yyepena
yenoBeKa M Yepena WUMnaH3e, MoAe/lb KUCTU YeNoBeKa U KUCTU LWIMMNaH3e, MoZenn Topca Npeakos
yenoBseka.

NabopaTopHasn paboTa «M3ydeHrne 0cOBEeHHOCTEN CTPOEHUA CKeleTa YeNoBeKa, CBA3AHHbIX C
NPAMOXOXAEHNEMY,

MpakTnyeckana pabota «M3yyeHne 3KOIOrMYeckux aganTtaumnin YenoBeKay.

Tema 6. IKo1I0rMA — HAyKa O B3aMMOOTHOLLEHMAX OPraHM3MOB W HaZOPraHM3MEHHbIX CUCTEM C
OKpYyKatoLen cpegomn



3apoxaeHue u pa3BuTHe 3Konornu B Tpyaax A. f'ymbonbara, K. ®. Pynbe, H. A. CeBepLoBa, 3. lekkens,
A. TeHcan, B. H. Cykauésa. Pasgennbl 1 3aga4m akonormu. CeBAsb 3KOAOTMM C PYTMMU HAYKaMK.

MeToabl s3konoruu. Monesble HabMOAEHNA. IKCNEPUMEHTbI B SKOIOTUN: MPUPOAHbIE U 1TabopaTopHbIE.
MogaenmpoBaHue B 3KoI0rMn. MOHUTOPUHT OKPY»KatoLLEN cpeabl: NOKabHbIN, pErMoHabHbIN U
rnobasnbHbIN.

3HayeHne 3KONOTMUYECKUX 3HAHUI 418 YeNoBeKa. JKO/I0MMYECKOe MMPOBO33PEHME KaK OCHOBa CBA3el
yenosevyecTsa c NpUpoaoin. PopMmnpoBaHME SKONOTUYECKOWN KYNbTYPbl U SKONOTMYECKON FPaMOTHOCTH
HaceneHus.

JemoHcTpaunm
MopTpeTbl: A. T'ymbonbar, K. ®. Pynbe, H. A. CeBepuos, 3. lekkenb, A. TeHcan, B. H. Cykaués.

Tabnunubl n cxembl: «Pasgaenbl 3Kon0rMn», « MeToabl 3KOAOTMNY, «CXxema MOHUTOPUHIA OKpYKatoLiel
cpeabi».

NabopaTtopHasa paboTa «M3yyeHrne MeTOL0B IKONOTMYECKUX UCCNEA0BAHNNY.
Tema 7. OpraHu3amebl M cpeaa obuTaHusA

3Konornyeckune GakTopbl U 3aKOHOMEPHOCTU UX AeincTeus. Knaccndumkaums skonormyecknx GakTopos:
abuotnueckune, bUoTUUYECKME, aHTponoreHHble. ObLMe 3aKOHOMEPHOCTU AENCTBUA IKONOTMYECKUX
dakTopos. Mpasuno muHumyma (K. LLinpeHrens, 0. /Inbux). TonepaHTHOCTb. IBPUBUOHTHbIE U
CTEHOBOMOHTHbIE OpPraHU3MbI.

AbunoTnyeckune pakTopbl. CBET KaK 3KONOrMYECKNI paKTop. [lecTBME pas3HbIX YYAaCTKOB CO/HEYHOTO
CMEeKTpa Ha OpraHn3mbl. IKONOTMUYECKME TPYNMbl PACTEHWNI U }KMBOTHbIX MO OTHOLIEHMIO K CBETY.
CurHanbHan posb ceeTa. PoTonepnoamnsm.

TemnepaTypa KaK 3KoNorMyeckunin paktop. [eicreme TemnepaTypbl Ha OpraHM3mMbl. MOMKUAOTEPMHbIE U
rOMOMOTEPMHbIE OPraHU3Mbl. DBPUTEPMHbBIE N CTEHOTEPMHbIE OPraHU3Mbl.

BnaKHOCTb Kak aKosormyeckuii gpaktop. MNMpucnocobaeHns pacTeHUn K noaaepkaHuio BogHoro 6anaHca.
KnaccndurKkaumsa pacteHunit No oTHOLWeEHMIO K Boge. MprucnocobieHns 3)KUBOTHBIX K U3MEHEHMIO BOAHOIO
pexunma.

Cpegabl 06UTaHMA OPraHM3MOB: BOAHAA, HA3eMHO-BO3A4YLLIHAA, NOYBEHHAA, INYOUHHAA NOANOYBEHHAA,
BHYTpUOpraHn3ameHHas. PU3MKo-XMMMYECKMEe 0COBEHHOCTU cpes 06UTaHUA OPraHNU3MOB.
MpucnocobieHns OpraHNU3MOB K KU3HU B Pa3HbIX cpeaax.

Buonornyeckume PUTMbI. BHewHue n BHYTPEHHUWE PUTMDbI. CYTO‘-IHbIe N rognyvHble pUTMblI.
anCI'IOCO6/'IEHHOCTb OPraHN3mosB K Ce30HHbIM U3SMEHEHNAM YCJ'IOBMﬁ KU3HW.

*unsHeHHble GopMbl OpraHM3moB. MoHATME O KU3HEHHOW popme. MU3HEHHbIe GOPMbI PacTEHMIA:
OepeBbs, KYCTapHUKU, KyCTapHUYKU, MHOTONETHUE TPaBbl, OAHONETHME TPaBbl. KU3HEHHble GopMbl
KMBOTHbIX: TMAPOBUOHTBI, Fe0BUOHTbI, a3P06MOHTLI. OCO6EHHOCTU CTPOEHMA U 06pa3a KU3HMU.

Buotuueckune paktopsbl. Buapl GUOTUUECKMX B3aUMOAENCTBUIN: KOHKYPEHLMA, XULLHUYECTBO, CUMBMO3 1
ero ¢opmbl. MapasnTnam, Koonepaums, MyTyann3m, KOMMEHCAZIM3M (KBapTUPAHTCTBO,



HaxnebHnyecTso). HeTpodurueckune B3anmoaencrema (Tonudueckne, popuyeckue, babpuyeckue).
3HayeHne BUOTMUYECKMX B3aMMOAENCTBUIM AN1A CYLLECTBOBAHMA OPraHM3MoB B cpeae obutaHums.
MPUHLMN KOHKYPEHTHOTO UCKNIOYEHUS.

JemoHcTpaunm

Tabnunubl M cxembl: «IKonormyeckne paktTopbl», «CBETOBOW CNEKTP», « IKOOrMYecKue rpynnsi
KMBOTHbIX NO OTHOLLEHUIO K CBETY», « TEN/IOKPOBHbIE }KUBOTHbIE», «XON0AHOKPOBHbIE }KUBOTHbLIEY,
«®dusmonormyeckmne aganTtalmm KMBOTHbIX», «Cpeabl 06UTaHMA OpraHnM3MoB», «Bronornyeckue
PUTMbI», «*KNU3HEHHblE POopMbI pacTeHnn», « KusHeHHble GOPMbI KMBOTHbBIX», «DKOCUCTEMA
LUMPOKOAMCTBEHHOIO N1eca», «IKOCUCTEMA XBOMHOIO feca», «Llenn nutaHusa», « XMWHUYECTBOY,
«Mapasuntnsam», «KoHKypeHuma», «CumbMo3», «KKoMmeHcanmsm».

Ob6opypnoBaHue: repbapumn pacTeHUN U X KUBOTHbIX, NPUCNOCOBAEHHbIX K BAUAHUIO Pa3/IUYHbIX
3Konornyeckmx GakTopos, repbapmnm cBeToNtobUBbIX, TEHEIIOOMBBIX N TEHEBLIHOC/IUBbIX PACTEHUN,
cseTontobuBble, TEHENOOUBbIE U TEHEBBIHOC/IMBbLIE KOMHATHbIE PACTEHUA, repbapmm U KoANeKLMK
TENNONOOUBBIX, 3SMMOCTOMKMX, MOPO30YCTOMUYMBBIX PACTEHUI, Yyyena NTuL, U 3Bepeit, repbapun
pacTeHM, OTHOCALLMXCA K TUrpoduTam, Kcepodumtam, mesoPpuTam, KOMHATHbIE PACTEHUA AAHHbIX TPynn,
KOITEKLMM }KMBOTHbIX, 0OUTAOLMX B PasHbIX cpeaax, repbapun n KOANEKLUUN PacTEHUIN N KUBOTHBIX,
obnagatoWwmx YepTamm NPUCNOCOBAEHHOCTU K CE30HHBIM U3MEHEHUAM YCI0BUI KU3HM, repbapum un
KONNEKLUMM PACTEHUIN U }KUBOTHbIX Pa3/IMYHbIX *KU3HEHHbIX GOPM, KOMTEKLIMN }KUBOTHbBIX, Y4ACTBYHOLLMX
B Pa3/INYHbIX BUOTUYECKUX B3aUMOLENCTBUAX.

NabopatopHasn paboTa «BbiaBneHMe npncnocobeHnii OpraHM3MoB K BANSAHUIO CBETAY.
NTabopaTtopHas paboTa «BbisBneHMe NpucnocobieHnin OpraHM3MOoB K BAUAHUIO TEMMEPATYPbI».
NabopaTtopHas paboTta «AHaTOMMUYECKME OCOBEHHOCTM PACcTEHWNI U3 PasHbIX MECT 0BUTaHUA».
Tema 8. IKonorma BMA0B 1 NONyNAUNI

JKoNornyeckmne xapakTepucTnkmn nonynaumu. NMonynauma Kkak buonormyeckaa cuctema. Posb
HEeOAHOPOAHOCTU cpeabl, pusmyeckmx bapbepos U ocobeHHocTel buonorum Buaos 8 GOpMUPOBaHNM
NPOCTPaHCTBEHHOW CTPYKTYpPbI Nonyaaunin. OCHOBHble NOoKa3aTeau Nonyaaunn: YACNEHHOCTb,
N/AI0THOCTb, BO3pacTHasA M N0A0BaA CTPYKTYPa, POXKAaEMOCTb, MPUPOCT, TEMMN POCTa, CMEPTHOCTb,

Mmurpagma.

JKoNorMyeckan CTpyKTypa nonyaauun. OueHka YNCAEHHOCTU NONyAALUKU. [IMHaMUKa NONyAaLMm u eé
perynauma. BUoTuueckmii noTeHuman nonynauun. MogenmposaHve AMHAMUKKM nonyaaumm. Kpmsble
pOCTa YNCIEHHOCTU NonynsaumMn. Kpusble BbIXKMBaHMA. Perynauma YncneHHoCcTn Nonyasauunii: posb
($aKTOPOB, 3aBUCALLMX U HE 3aBUCALLMX OT MIOTHOCTU. IKONOTUYECKME CTpaTernm Buaos (r- u K-
cTparterum).

MoHAaTHe 06 sKkonormyeckomn HUwWwe snaa. MectoobutaHne. MHoromepHas MogeNb 3KONOTMYECKOM HULWN
.U, XaTuynHcoHa. Pasmepbl aKo1I0rMyeckon HUWK. MNoteHumManbHas U peasin3oBaHHan HULWK.

BVI,CI| KaK cucrema I'IOI'IVJ'IF!LI,VIVI. Apeanbl BMAOB. BVILI'bI N NX XN3HEeHHbIE CTPpaTErnun. JKonornyeckue
9KBUBANIEHTDI.

3aKOHOMepHOCTM noseaeHmA n Mmrpau,mﬁ *KUBOTHbIX. BUONOrMYEecKkne NHBa3NKM YyKepoaHbIX BULOB.



JemoHcTpaunm
MopTpeT: XK. N. XaTYNHCOH.

Tabanubl M CXeMbl: « IKONOTMYECKME XapPaKTEPUCTMKM Nonyaaunmn», «MpocTpaHCTBEHHAn CTPYKTYpa
nonynauuny, «BospacTHble nMupamunapl nonyaaummn», «CKOpPoCTb 3acesieHns NOBEPXHOCTU 3eMn
PasNUYHbIMKW OpraHn3mamm», «Mogenb 3KoNOrMYecKomn HMLWK K. U. XaTumHCcoHa».

Ob6opyanoBaHue: repbapnn pacTeHUit, KONNEKLMMN }KUBOTHbIX.

NabopaTopHas paboTa «MpucnocobaeHmsa ceMaH pacTeHMI K pacceneHunio.

Tema 9. IKonorma coobuLecTs. IKONOrMYECKNE CUCTEMBI.

CoobuiectBa opraHn3mMoB. broLeHo3 1 ero cTpyKTypa. CBA3N mMexay opraHnsmamu B 6uoueHose.

JKocMcTeMa Kak oTKpbITan cuctema (A. K. TeHcam). PyHKUMOHaANbHbIE 6/10KM OpraHU3MOB B
aKOCUCTEME: MPOAYLLEHTbI, KOHCYMEHTbI, peayLeHTbl. Tpoduryeckme ypoBHU. Tpoduryeckue Lenm u ceTu.
AbunoTnyeckune 610KM akocucTem. MoYBbI M UAbI B IKOCUCTEMAX. KpyroBOpOT BELLECTB M MOTOK 3HEPTUN B
aKocucTeme.

OcHOBHble NokasaTe/in 3KocucTemMbl. BUomacca 1 npoAyKuma. IKoorMYeckne NnMpammnabl YMcesn,
6romacchl 1 sHepruu.

OnHamuka skocuctem. Katactpoduyeckme nepectpoliku. Gayktyaumn. HanpasaeHHble 3aKOHOMeEpHbIe
CMeHbl coobLecTs — cyKueccun. NepsuyHble U BTOPUYHbIE CYKLLECCUM N UX MPUYUHDBI. AHTPONOreHHble
BO34eMCTBMA Ha cyKueccuun. KnnmakcHoe coobuiectBo. buopasHoobpasme M NosHOTa KPyrosopoTa
BelLecTs — OCHOBa YCTOMYMBOCTM coobLiecTs.

MpupoaHble 3KoCUCTEMbI. DKOCUCTEMbI 03EP U PeK. DIKOCUCTEMbI MOPEN M OKEAHOB. IKOCMCTEMbI TYHAP,
Necos, cTenem, NycTbiHb.

AHTpoONoreHHble akocucTeMbl. Arposkocuctema. ArpoueHos. Pasanumna mexay aHTponoreHHbIMU K
NPUPOAHbLIMU 3KOCUCTEMAMM.

Ypb6o3sKocuctembl. OCHOBHblE KOMMNOHEHTbI ypboaKkocucTeM. fopoackas ¢piopa 1 payHa.
CuHaHTpONM3auMa ropoackoi dayHbl. BUonornyeckoe 1 xo3ancTBeHHoe 3HauYeHne arpo3KoCUCTEM U
ypboskocuctem.

3aKOHOMepPHOCTU GOPMUPOBAHNA OCHOBHBIX B3aMMOAENCTBMIA OPraHM3MOB B 3KocUcTeMax. Posb
KacKagHoro apdeKTa 1 BUA0B-34MPGMKATOPOB (KNHOYEBBIX BUAOB) B GYHKLMOHUPOBAHMM SKOCUCTEM.
MepeHoC SHePrmn 1 BELLLECTB MEXAY CMEXHbIMM 3KOCMCTEMAMMU. YCTONYMBOCTb OPraHM3MOB,
NONy/AAUMIA U SKOCUCTEM B YC/TOBUAX €CTECTBEHHbIX M @aHTPOMOTEeHHbIX BO3AENCTBUIA.

MexaHun3mbl BO3,CI,EI7ICTBI/IFI 3arpﬂ3HEHMﬁ Pa3HbIX TUNOB Ha CY60p|'aHI/I3MEHHOM, OPraHN3mMeHHOM,
nonynaumMoHHOM U 3KOCUCTEMHOM YPOBHAX, OCHOBbI 3KO/ION<M4YeCKOro HOpMMNpPOBaAHMA aHTPOMOreHHOro
BOSAEVICTBMH. MeTo[,010rMA MOHUTOPUHIA €CTECTBEHHbIX M aHTPOMOreHHbIX SKOCUCTEM.

JemoHcTpaumm

MoptpeT: A. . TeHcan.



Tabnuupbl u cxembl: «CTPyKTypa 6MoLLeHO3a», «IKOCUCTEMA LUMPOKOIUCTBEHHOTO /leca», « DKOCUCTEMA
XBOMHOTO neca», « PyHKLUMOHa/IbHbIE FPYNMbl OPraHM3MoB B 3KocMcTeMe», « KpyroBopoT BeLLecTs B
3Kocucteme», «Llenm nuTaHma (NnacTbuHan, AeTPUTHAA)», «IKONOTMUYECKasa NMpaMnLa YNCEN»,
«IKonornyeckas nMpammaa bnomaccbi», « JKosorMYeckana nupammaa sHeprum», «ObpasoBaHue
6onoTa», «[epBUYHan cyKkueccun», «BoccTaHOBNEHME fieca NOCae NoXKapa», « IKoCUCTeMa o3epay,
«ArpoueHos», «KpyroBopoT BeLLecTs 1 NOTOK 3Hepruu B arpoueHosey, «Mpumepbl ypboskocucTem».

Ob6opyanoBaHue: repbapun pacTeHU, KOANEKL MU HACEKOMBbIX, Yydena NTuL, v 3Bepei, repbapum
KYNbTYPHbIX U AMKOPACTYLWMX PAacTEHUIA, aKBAaPUYM KaK MOZAE/Ib SKOCUCTEMDbI.

MpakTnyeckasa pabota «M3yyeHne 1 onncaHme ypoosKocucTeMbl».

NabopaTtopHas paboTa «M3yyeHne pasHOOOpPasns MeNKNX NOYBEHHbIX YIEHUCTOHOMMX B Pa3HbIX
3KoCcUCcTEMAX».

IKCKYPCUA «DKCKYPCUA B TUMNYHDBIN BMoreoL.eHos (B AybpaBy, bepesHsaK, e/lbHUK, Ha CYXOA40NbHbIN UK
noimeHHbI nyr, o3epo, 60/10T0)».

IKCKypCHUA «DKCKYPCUA B arpoakocucTemy (Ha nose uam B TeNANYHOE XO3SIMCTBO)».
Tema 10. buocdepa — rnobanbHan akocucTema

Buocdepa — obuwennaHeTapHasa o6on04ka 3emnu, rae CywecTByeT Uan CyLLLeCTBOBAA KU3Hb. Pa3Butne
npeacrasneHunit o buocdepe B Tpyaax 3. 3tocca. YueHue B. U. BepHagckoro o 6uocdepe. Obnactu
buocodepbl 1 eé coctas. *Knpoe BelwecTso bruocdepbl U ero GyHKLUN.

3aKOHOMEpPHOCTH cylLecTBoBaHUA bruocdepbl. OcobeHHOCTN Buochepbl Kak rnobasnbHON 3KOCUCTEMBI.
[OunHamunueckoe pasHoBecue B buocdepe. KpyroBopoTbl BELLECTB U HUOreOXMMUYECKME LIUKbI
(yrnepoga, asoTta). PUTmuuHocTb siBneHnin B buocdepe.

30HanbHoOCTb 6rocdepsbl. MoHATME 0 BMome. OCHOBHbIe 6MOMbI CyLIN: TYHAPA, XBOWHbIE N1eca,
CMELLUaHHbIE U LUMPOKOIUCTBEHHbIE /Ieca, CTEMM, CaBaHHbI, NYCTbIHK, TPOMMUYECKUE /leca, BbICOKOTOpPbA.
KnMmar, pacTuTeNbHbIN U }KUBOTHBIN MUP BMOMOB CyLIM.

CTpyKTypa U GYHKLMA KMBbIX CUCTEM, OLEHKA UX PECYPCHOTO NOTEHUMANa u bnochepHbix GyHKUMIA.
JemoHcTpaunm
MopTpeTbl: B. N. BepHaackuii, 3. 3tocc.

Tabnuupbl n cxembl: «Feocdepbl 3emany, «KpyrosopoT a3oTa B npupoae», «KpyrosopoT yrneposa B
npupoge», «KKpyroBopoT KMciopoaa B npupoae», «KpyrosopoT BoAbl B npupoge», « OCHOBHble BUOMbI
cywmny, «KnumaTtnueckme nosnca 3eman», «TyHgpa», «Tanra», « CMeLaHHbIN nec»,
«LlLnpokonncTeeHHbIn necy, «Ctenb», «CaBaHHa», «[ycTbiHA», « TpONUYECKNI Nec.

O6opyaoBaHue: repbapnn pacTeHUit pasHbIX GUOMOB, KONNEKLUMWN HUBOTHBbIX.

Tema 11. Yenosek u oKkpyKatowana cpea



JKoN0OrMYeckme KpM3nchl M UX NpUUMHbL. Bo3geicTene YenoseKka Ha bBuocoepy. 3arpasHeHue
BO3AyLWHOM cpeapl. OXxpaHa Bo3ayxa. 3arpsA3HeHne BoaHOM cpeabl. OXpaHa BOAHbIX PeCcypcos.
PaspyweHure noysbl. OxpaHa NOYBEHHbIX pecypcoB. M3meHeHMe Knumara.

AHTpOMOreHHOEe BO34EMCTBME Ha PAaCTUTE/NbHbIN U }KUBOTHbIA MUP. OXpaHa pacTUTENIbHOTO U }KUBOTHOTO
Munpa. OCHOBHble NPUHLMMbI OXPaHbl Npupoabl. KpacHble KHUIN. Ocobo oxpaHAemble NPUPOLHbIE
Tepputopmm (OONT). BoTaHUYecKMe caabl U 300/10TMYECKUE NAPKMN.

OcHoBHble npuHUUNbl YCTOD’IHMBOFO Pa3BuUTUA YenoseyecTtsa U Nnpupoabl. PaunoHansHoe
npnpoaono/sib3oBaHne N CoOXpaHeHue buonormyeckoro pa3HOO6p83Mﬂ 3emnu. O6UJ,M€ 3aKOHOMEpPHOCTHU
rno6anbHbIX IKONOrMYECKNX KPpU3ncos. OcobeHHoOCTH COBpPeMEHHOIo Kpusnca n ero BepoATHble
nocneacrteumAa.

PassuTMe MeTOL,0B MOHUTOPMHIA PA3BUTMA ONACHbIX TEXHOFEHHbIX NpoLeccoB. CUCTEMHble
nccnenoBaHMA Nepexona K pecypcocbeperatollen U KOHKYPEeHTOCNOCOOHOM aHepreTuKe.
Buonoruyeckoe pasHoobpasune n bruopecypcol. HaunoHanbHble MHPOPMALMOHHBIE CUCTEMDI,
obecneunsatoLme AOCTYN K UHGOPMALUM MO COCTOAHUIO OTAENbHBIX BUA0B U 3KocucTeM. OCHOBbI
3KopeabunmTaumm skocuctem 1 cnocobos 6opbbbl C GMONOBPEKAEHUAMMN. PEKOHCTPYKLNA MOPCKUX U
Ha3eMHbIX 3KOCUCTEM.

JemoHcTpauymm

Tabnuupbl 1 cxembl: «3arpsasHeHne atmocdepbl», «3arpssHeHmne rngpocdepbl», «3arpasHEHNE NOYBbLIY,
«MapHuUKOoBbIN 3 deKT», «Ocobo oxpaHaeMble NpUpPoaHble TeppuTopUn», «Moaenu ynpasasemoro
Mmupa».

O6opyposaHue: ¢poTorpadmm oxpaHsemMbix PAaCTEHUN U KMBOTHbIX KpacHOM KHUMM Poccuiickom
depepaunn, KpacHoi KHUIM pernoHa.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWMA MPOTPAMMbI MO BUOJ1I0TUN HA YPOBHE CPEJHETO
OBLLETO OBGPA3OBAHUA

JTINYHOCTHBbIE PE3Y/IbTATHI

®roC COO ycTaHaBAMBaeT TpeboBaHMA K pe3ysibTaTaM 0CBOEHMA 06y4atoLLMMNCA NPOrPaMmM CpeaHero
o6Lero 06pa3oBaHUsA: IMYHOCTHbIE, METANPEeAMETHbIE U NPEeAMETHbIE.

B CTPYKType IMYHOCTHbIX pe3y/IbTaTOB OCBOEHMA MPOrpaMmmbl N0 BMOOTMM BblAENEHDI CeaytoLine
COCTaBAAOLWME: OCO3HAHNE 06YYAIOLLMMUNCA POCCUNCKON rParkAaHCKON MAEHTUYHOCTU — FOTOBHOCTU K
CaMOpPa3sBUTUIO, CAMOCTOATENIbHOCTU U CaMOONpPeneeHNo, Hanune MOTUBALLUKN K 0OyYeHUIo
6uonornn, LeneHanpaBaeHHoe pa3BUTUE BHYTPEHHUX YOEXKAEHUI IMYHOCTU HA OCHOBE KNHOYEBbIX
LeHHOCTeN N NCTOPUYECKUX TPAANLNI pa3BUTMA BMONOrMYECKOro 3HaHMA, TOTOBHOCTb M CNOCOOHOCTb
0by4atoLMXCA PYKOBOACTBOBATLCA B CBOEM AeATENIbHOCTU LLEHHOCTHO-CMbIC/I0BbIMUW YCTAHOBKaMK,
npucyLmMmm cucteme brnonornyeckoro obpasoBaHmaA, HaAnYMe NPABOCO3HAHMA SKONOMMYECKO
KYNbTYpbl, CNOCOBHOCTM CTaBUTb LEN U CTPOUTL *KU3HEHHbIE NAaHbI.

JIMYHOCTHbIE pe3ynbTaTbl OCBOEHUS MPOrPamMmMbl MO BMONOMMK AOCTUrAOTCA B e4MHCTBE y4ebHOol U
BOCMMTATENbHOMN AeATeIbHOCTM B COOTBETCTBUM C TPAANLMOHHBIMU POCCUNCKMMM COLMOKYNbTYPHbBIMM,
UCTOPUNYECKNUMU N AYXOBHO-HPABCTBEHHbIMU LLEHHOCTAMMU, MPUHATLIMU B O6LLI,€CTBe npasuaamun 1
HOpMaMM NoBeAEeHMA U CNOCOBCTBYIOT NpoL,EeccaM CaMONO3HAHMA, CAMOBOCMMTAHNA M CAaMOPa3BUTUSA,
pPa3BUTUA BHYTPEHHEN NO3NLMKN IMYHOCTU, NATPUOTU3MA U YBAXKEHMA K 3aKOHY M NPaBOMNOPAAKY,
YesIoBEKY TPyAa M CTapLiemy NOKOJIEHWIO, B3aMMHOTO yBaXKeHMWA, 6epexkHOro OTHOLEHMA K
KY/IbTYPHOMY Hacneamto v Tpaauumam MHOFOHaLMOHaAbHOro Hapoaa Poccuitickoli depepaumm,
NPUPOAE 1 OKpY:KatoLwen cpese.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHMSA y4ebHOro npeamerta «brUonorua» AoNKHbI OTPaXKaTb FOTOBHOCTb U
CNOCoOBHOCTb 0bYyYatoLWMXCA PYKOBOACTBOBATLCA CHOPMUPOBAHHOW BHYTPEHHEM NO3ULMEN INYHOCTH,
CUCTEMOW LEHHOCTHbIX OPUEHTALMM, MO3UTUBHbIX BHYTPEHHUX YOEXKAEHWNI, COOTBETCTBYIOLLMX
TPaAULMOHHBIM LIEHHOCTAM POCCUICKOro obLecTsa, pacluMpeHME }KU3HEHHOTO ONbITa M ONbITa
AeATeNbHOCTU B NPOLLECCe peanmnsaLmm OCHOBHbIX HanpaB/IEHWIA BOCNUTATENIbHOM AeATeNIbHOCTH, B TOM
yuncne B YacTu:

1) rpaxkaaHCKOro BOCNMUTaHUA:

chOPMUPOBAHHOCTb FPaXKAaHCKOM NO3NLMM 06YyYatoLLErOoCA Kak aKTUBHOIO U OTBETCTBEHHOIO Y/1eHa
poccuinckoro obLLecTsa;

OCO3HaHMe CBOUX KOHCTUTYLLMOHHDbIX NpaB n O6ﬂ33HHOCT€l\/‘1, yBaXXeHune 3aKOHa U NpaBonopAaKa,;

rOTOBHOCTb K COBMECTHOM TBOp‘-IECKOVI AeATENDbHOCTU NPU CO34aHUN y‘-IE6HbIX NPOEKTOB, peweHnn
yLIe6HbIX M NO3HaBaTe/IbHbIX 3a4a4, BbINO/IHEHUN buonormyeckmx 9KCNEPMMEHTOB,

CcnocobHOCTb onpeaensaTb COBCTBEHHYIO MO3ULMIO MO OTHOLUEHUIO K ABJIEHUAM COBPEMEHHOM KMU3HU U
06bACHATD €é;



YMeHMe y4nTbIiBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO B3auMoaencTemna noaei c
pPasHbIMU YOEKAEHUAMM, KYJAbTYPHbIMU LLEHHOCTAMM U COLMAIbHBIM MOJIOKEHNEM;

FOTOBHOCTb K COTPYAHMYECTBY B NMPOLECCE COBMECTHOIO BbINOJHEHUA y4ebHbIX, NO3HaBaTE/bHbIX U
nccNeno0BaTeNbCKUX 33434, YBAXKUTENBHOIO OTHOLWEHUA K MHEHWIO ONMOHEHTOB Npu 06CyKAeHMM
CMOPHbIX BOMPOCOB BUONOMMUYECKOrO COAEPIKaHUA;

FOTOBHOCTb K 'yMaHUTAPHOMN M BOJIOHTEPCKOM AeATENBHOCTY;
2) NaTPMOTUYECKOrO BOCMUTAHUSA:

chOPMUPOBAHHOCTb POCCUMCKOM FpaXKAaHCKOM MAEHTUYHOCTU, MATPUOTU3IMA, YBAKEHUA K CBOEMY
HapoAy, YyBCTBa OTBETCTBEHHOCTM Nepes, PoAWHOWM, ropaoCcTH 3a CBOM Kpali, cBOt PoguHy, CBOM A3bIK U
KyNbTYpY, NPOLL/IOEe U HACcToAL,Ee MHOTOHALMOHANbHOTO Hapoaa Poccuu;

LLeHHOCTHOE OTHOLIEHME K NPUPOAHOMY Hac/leantio U NaMATHUKAM NPUpPoabl, A0CTUXeHUAm Poccun B
HayKe, UCKYCCTBe, COPTe, TEXHOI0TUAX, TPYAE;

CNOCcobHOCTb OLeHMUBATb BK1a4 pOCCMVICKMX y‘-IéHbIX B CTaHOBJ/1IEHME N pa3BUTnNE 6I/IOIIOI'MI/I, NMOHUMAHUA
3Ha4YeHus 61Mo10rMm B NO3HAHUM 3aKOHOB npupoabl, B XM3HM 4enoBeKka N COBpPeEMEHHOTO O6LI.I,€CTBa;

naenHan ybexx4EHHOCTb, FOTOBHOCTb K C/IYXKeEHMI0 M 3awwmTe OTeyecTsa, OTBETCTBEHHOCTb 3a ero cyabby;
3) AYXOBHO-HPABCTBEHHOrO BOCMMUTAHUA:

OCO3HaHMWe AYyXOBHbIX LLeHHOCTEN POCCUIMCKOro HapoAaa;

chopMMPOBaAHHOCTb HPABCTBEHHOMO CO3HAHMA, 3TUUYECKOro NOBeAEeHUS;

cnocobHoCTb OLUeHnBaTb CUTYaLLUIO U NPUHNUMATb OCO3HaHHbIE pelleHnA, OPUeEHTUPYACb Ha MOPa/IbHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTWH;

OCO3HaHMe JIMYHOro BK/N1a4da B NOCTPOEHUE yCTOVIHMBOFO 6y,c|,yu.|,ero;

OTBETCTBEHHOE OTHOWEHUNE K CBOUM pogutenam, Co3gaHUo cembn Ha OCHOBE OCO3HAHHOIO NPUHATUA
LJ,EHHOCTEVI CeMeNHOM *KN3HU B COOTBETCTBUM C Tpaguuuammn Hapoaos Poccuu;

4) 3CTETNYECKOro BOCNUTAaHUA:

3CTeTMYECKOE OTHOLIEHME K MUPY, BKOYas 3CTETUKY BbiTa, HAYYHOTO U TEXHUYECKOro TBOPYECTBa,
crnopTa, TPyAa, 06LECTBEHHbIX OTHOLLEHWIA;

NOHWUMaHWE 3MOLMOHANbHOMO BO3AENCTBUA KNBOM NPUPOAbLI U €€ LEeHHOCTK;

FOTOBHOCTb K CamMOBblIPa*KeHUIO B Pa3HbIX BUAAX UMCKYCCTBA, CTpEMJIEHUE MNMPOAB/IATL Ka4yeCTBa
TBOp‘-IeCKOﬁ NTNYHOCTU;

5) ¢M3nyeckoro BocnuTaHun, GoOpPMMPOBAHUA KYbTypbl 340P0BbA Y IMOLMOHANbHOTO Baaronony4mns:

NoHUMaHWE U peannsauma 300pPOBOro M 6esonacHoro obpasa KU3HU (3a40poBoe NUTaHue, cobaoaeHme
TMIMEHNYECKUX MPABU/I U HOPM, COaNaHCUPOBaHHbIN PEXKUM 3aHATUIN U OTAbIXa, PeryaspHasn



du13nYecKas akTMBHOCTb), 6epeXkHOro, OTBETCTBEHHOrO U KOMMETEHTHOrO OTHOLLEHWUA K COBCTBEHHOMY
bU3nYECKOMY U NMCUXMHECKOMY 340P0BbIO;

NMOHMMaHMe UeHHOCTU nNpasuan MHANBUAYA/IbHOTO U KONNEKTUBHOIO 6e3onacHoro noseneHuA B
CUTYyaUunAx, Yrpoxarowmnx 3gopoBbto U XXU3HU J'II'O,D,EVI}

OCO3HaHWe NoCNeACTBUIA U HEMPUATUA BPeaHbIX NpMBbIYeK (ynoTpebneHna ankorons, HapKOTUKOB,
KypeHus);

6) TPy40BOro BOCNUTAHUSA:
FOTOBHOCTb K TPY4Y, OCO3HaHWe LLeHHOCTM MacTepcTea, Tpyaonobue;

FOTOBHOCTb K aKTMBHOM AeATe/IbHOCTM TEXHO/IOMMUYECKOM U COLMaNbHOM HanpaBAeHHOCTU, CNOCOBHOCTb
MHULMUPOBATb, NNaHUPOBATb M CAMOCTOATE/IbHO BbINOJHATL TaKyl AeATENbHOCTb;

WHTEpeC K pasnnyHbim chepam npodpeccMoHaNbHOM AeATeNbHOCTH, YMEHWE COBEPLIATb OCO3HAHHbIM
Bblbop byayLLien npodeccum u peannsoBbiBaTb COOBCTBEHHbIE XKM3HEHHbIE N/aHbI;

rOTOBHOCTb M CNOCOBHOCTb K 06pa30oBaHMIO M CAaMO0bPA30BaHMIO HA MPOTAMKEHUM BCEN KU3HU;
7) 3KONOrMYECKOro BOCMUTAHUA:

3KO/I0rMYeckn LenecoobpasHoe OTHOLWEHMNE K NPUPOAE KaK MCTOYHUKY U3HU Ha 3eme, ocHoBe eé
CYLLEeCTBOBaHMUSA;

NoBbllEeHME YPOBHA 3KOIOMMYECKOM KyNbTypbl: NpruobpeTeHne onbiTa NAaHUPOBaAHUA NOCTYNKOB U
OLLEHKM UX BO3MOXHbIX NOCNEACTBUN ANA OKPYXKatoLen cpesbl;

0CO3HaHMe r106anbHOro XapaKTepa 3KO0rMYECKUX NPoBaemM 1 NyTen UX peLleHns;

CNocobHOCTb NCNONb30BaTh NpUobpeTaemble NPU U3y4eHUM BMONOTMM 3HAHUA U YMEHMUA NPU PeLLIEHUN
npo6siem, CBA3aHHbIX C PaLMOHa/IbHbIM NMPUPOAOMNO/b30BaHNEM (cobl0AeHNe NpaBua NnoseaeHNn B
npupoae, Hanpas/ieHHbIX Ha COXPaHEHMEe PaBHOBECUA B 3KOCMCTEMAX, OXPaHy BMUA0B, S3KOCUCTEM,
6uocdepbl);

aKTMBHOE HeNpuATUE AENCTBUIM, MPUHOCALLMX BPes, OKpYyKatoLwein NpnupoaHom cpeae, ymeHue
NPOrHO3MpoBaTb He6NAroNPUATHbIE SKONOTMUYECKME NOCNEACTBUA NPEANPUHUMAEMbIX AEACTBUN U
npeaoTBpaLLaTh MX;

Ha/ln4ymne pa3BnUToOro aK0J210rM4eCKoro molilneHusa, 3KON0rM4yeckom KY/NbTypbl, ONbiTa 4eATENIbHOCTH
3K0/10TM4eckom HanpaB/1€HHOCTU, YMEHUA PYKOBOACTBOBATLCA MU B I'IO3HaBaTEJ'IbHOl7I,
KOMMYHMKaTMBHOVI n cou,maanoﬁ NPaKTUKe, roTOBHOCTU K y4aCTUIO B I'IpaKTM‘-IeCKOﬁ AeATENbHOCTU
3KON0rM4YecKom HanpaB/1eHHOCTH,

8) LeHHOCTM Hay4YHOro No3HaHUA:

chopMMUPOBaAHHOCTb MMPOBO33PEHUSA, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HayKKU U
061LLecTBEeHHOM NPaKTUKKU, OCHOBAHHOTO Ha AManore KyabTyp, CNOCOb6CTBYHOLLIErO OCO3HAHUIO CBOEro
MecCTa B NOINKYNbTYPHOM MUPE;



COBEPLUEHCTBOBAHME A3bIKOBOM M UNTATE/NIbCKOM KY/bTYPbl Kak CPeacTBa B3aMMOAENCTBMA MeXKay
NI0AbMW M MO3HAHUA MUPa;

NOHUMaHWe cneundukn 6MoNOrMnN Kak HayKM, OCO3HaHUA e€ posn B GOpMUpPOBAHMU PALMOHANBHOIO
Hay4YHOro MbILU/IEHMA, CO34aHUM LLENOCTHOTO NPEACTaBAEHUA 06 OKPYKAOLWEM MUPE KaK O eANHCTBE
npupoabl, YesnoBeKa M 0b6LECTBa, B MO3HAHUM NPUPOAHbIX 3aKOHOMEPHOCTEN M pelleHnn npobiem
COXpPaHeHMA NPUPOAHOro paBHOBECUS;

y6exxaEHHOCTb B 3HAYUMMOCTM BUONOTMK AN COBPEMEHHOM LMBUAM3ALMN: 0becrnedeHna HOBOro YPOBHSA
pa3BUTUA MeAMLMHbI, CO34aHNe NEePCneKTUBHbIX BUOTEXHONOMMIA, CMOCOBHbIX pPeLlaTbh PECYpPCHbIe
npobsiembl pa3BUTUA YeIOBEYECTBA, MOUCKA NyTen BbiXoAa U3 r106anbHbIX 3KOAOMMYECKUX Npobsiem u
obecnevyeHna nepexoaa K yCTOMYMBOMY Pa3BUTUIO, PaLlMOHaNbHOMY UCNONb30BaHUIO MPUPOAHbIX
pecypcos 1 GOPMUPOBAHMIO HOBbIX CTAHAAPTOB XU3HY;

3aMHTEePEeCcoBaHHOCTb B NOYYEHUN OMOOTMYECKUX 3HAHWNI B LLe/1AX NOBbIWEHNA 06LLEN KYNbTypbl,
€CTeCTBEHHO-Hay4YHOM rPaMOTHOCTH, KaK COCTaBHOM YacTu GYHKLMOHANbHOM rPaMOTHOCTH
obyyatowmxcs, opmupyemoin npu nsyveHnn buonorum;

NOHMMaHME CYLLHOCTU METOAO0B NO3HAHMSA, UCNO/b3YEeMbIX B €CTECTBEHHbIX HayKax, CNOCOBHOCTH
MCNONb30BaTh NOyYaemMble 3HaHUA A8 aHANN33 U 06 BACHEHUA ABNEHUI OKPYXKaoLWero Mmupa u
NPOMUCXOAAWMX B HEM U3MEHEHU, yMeHWe AeNaTb 060CHOBaHHbIE 3aK/10OYEHUS HAa OCHOBE Hay4HbIX
baKTOB M MMEIOLLMXCA AAHHBIX C Le/1blo NMoAyYeHNa 40CTOBEPHbIX BbIBOAOB;

CNOCOBHOCTb CaMOCTONATENIbHO MCMNOb30BaTb HMONOrMYECKME 3HAHUA Aana peweHunAa r|p06neM B
pPeasibHbIX XXU3HEHHbIX CUTYaUUAX;

OCO3HaHMe UEHHOCTU Haquoﬁ AeATENbHOCTU, TOTOBHOCTb OCYLLLECTB/IATb MPOEKTHYIO U
ncenenoBaTeNbCRyo 4eATeNbHOCTb UHAMBUAYA/IbHO U B Tpynne;

rOTOBHOCTb M CNOCOBHOCTb K HenpepbiIBHOMY o6pa303aHM|o n CaMOO6pa3OBaHMIO, K aKTUBHOMY
noay4YeHno HOBbIX 3HaHMI Mo BMONOTMN B COOTBETCTBUMN C YKU3HEHHbIMMU I'IOTpe6HOCTﬂMM.

METANPEAMETHbIE PE3Y/IbTATbI

MeTanpegmeTHble pe3y/bTaTbl 0CBOEHMA yuebHOro npeamera «bronorna» BKAKOYAOT: 3HaYNMble AN
$OPMUPOBAHNA MMPOBO33PEHNA 0BYYAIOLLMXCA MEKAMCLUUNNNHAPHbIE (MeXNpeaMeTHble)
obLeHayUHble MOHATUA, OTPaXKatoLme LLeNIOCTHOCTb Hay4YHOM KapTUHbI MUPa M cneundrKy MeToa0B
NO3HaHWA, UCMOJIb3YEMBIX B ECTECTBEHHbIX HayKaX (BELLECTBO, SHEPIUsA, ABJEHUE, MPOLECC, CUCTEMA,
Hay4HbIM GaKT, NPUHLMN, FTMNOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUA, UCCNedoBaHue, HabatogeHue,
n3MepeHue, SKCMePUMEHT 1 ApYyrue); yHMBepcanbHble yyebHble 4eNCTBUA (MO3HaBaTe bHble,
KOMMYHWKaTUBHbIE, PEryaaTuBHbIe), obecneunBatowme GpopmmpoBaHme GyHKLUMOHANbHON FPaMOTHOCTH
M COUMaNbHOM KOMMNETEHUUN 0ByYatoLmMXCA; CNOCOBHOCTL 06YYaKOLLMXCA MCMOAb30BaTb OCBOEHHbIE
MEXANCLUMNINHAPHbIE, MMPOBO33PEHYECKME 3HaHNUA U YHMUBEpPCasbHble yYebHble AeNCcTBuUA B
No3HaBaTeNbHOMN M COLMANbHOW NpPaKTUKe.



B pesynbTaTe M3ydeHUa BUONOTMK Ha ypOBHe cpeaHero obuiero o6pasosaHua y obyyatoweroca byayT
chopmMmmpoBaHbl NO3HaBaTe/IbHble YHUBEPCA/IbHblIE y4ebHble AeNCTBUA, KOMMYHUKATUBHbIE
YHMBepcaibHble yYebHble AeNCTBUA, PErYAATUBHbIE YHMBEPCA/bHbIE yYebHble AeMCTBUA, COBMECTHan
AesATeNIbHOCTb.

MeTanpegmMeTHble pe3yabTaTbhl OCBOEHMA NPOrpaMmmbl cpegHero obuiero ob6pasoBaHms 4OMXKHbI
oTpaartb:

OBnageHne yHuBepcanbHbIMU y4ebHbIMM NO3HaBaTEIbHbIMU AeUCTBUAMU:
1) 6a30Bble IorMYeckne AencTema:
camocToaTenbHO GOpPMYNINPOBaTb U aKTyaansnposaTb Npobaemy, paccMmaTpmBaTb €€ BCECTOPOHHE;

MCNo/b30BaTb MPU OCBOEHMM 3HAHUI NMPUEMBI IOTMYECKOTO MblLLEHUA (aHaNn3a, CUHTE3a, CPaBHEHMS,
KnaccudukaLumm, 0606LWeHns), packpblBaTb CMbICA BMOI0MMYECKMX NOHATMI (BbIAGNATb UX XapaKTepHble
MPW3HaKK, yCTaHaB/IMBaTb CBA3W C APYTMMM MNOHATUAMM);

onpeaenAaTb uenn AeATeNbHOCTU, 3a4aBaA NapamMeTpbl U KpUTepun UxX goCTtneHnAa, COOTHOCUTb
pe3ynbTaTbl A4EATE/IBHOCTU C NOCTAaB/IEHHbIMU LUeNAMU;

NCnonb3oBaTb BUONOTMYECKME NOHATUA ana 06bACHEHMS d)aKTOB W ABNEHUI KNBOW npupoabl,

CTPOWUTb IOrM4YeCcKne paccyxxXageHua (MHAVKTMBHbIe, AeayKTuBHbIE, NO aHa/'IOFMM), BblABNATb
3dKOHOMEPHOCTU U NPOTUBOPEYNA B PaCCMaTPUBaEMbIX AB/IEHUAX, d)OpMyI'IVIpOBaTb BbIBOAbI U
3aK/1lo4eHunA,

NPUMEHATb CXEMHO-MOAE/bHbIE CPEACTBA ANA NPEeACTaBAEHUA CYLLLECTBEHHbIX CBA3EN M OTHOLUIEHWU B
n3y4aemMbix BMONOTMYECKNX 0OBEKTAX, @ TaKXKe NPOTMBOPEYMIA PA3HOTO POAA, BbIABIEHHbIX B PA3/IMYHbIX
MHPOPMALMOHHBIX MCTOYHUKAX;

pa3pabatbiBaTb NAaH pewweHus NpobaemMbl C yYYETOM aHaNN3a UMEIOLLMXCA MaTePUAbHBIX U
HemaTepmManbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B AeATE/IbHOCTb, OLeHNBaTh COOTBETCTBME PE3Y/IbTAaTOB LIeNAM, OLeHNBaTb PUCKK
nocneACcTBUIA AeATENbHOCTH;

KOOPAMHMPOBATb M BbINOIHATL PaboTy B YC/I0BUAX PeasibHOro, BUPTYaNbHOIo U KOMBUHMPOBAHHOIO
B3aMMOAENCTBMSA;

pa3BMBaTb KpeaTUBHOE MblLLAEHWNE NPU PELLEHMM }KU3HEHHbIX Npobaem.
2) 6a3oBble UccneaoBaTenbCckMe AeUCTBUA:

BJ1a4EeTb HaBblKamu y4ebHO-UCCNen0BaTENbCKOM U MPOEKTHOM AeATeIbHOCTM, HaBblKamMu paspeLleHnn
npo6siem, cNOCO6HOCTbIO M TOTOBHOCTbIO K CAMOCTOATE/IbHOMY MOUCKY METOA0B PeLleHMs NPaKTUYECKMX
3344, NPUMEHEHUIO Pa3/IMYHbIX METOA0B NO3HAHWUSA;

MCNOo/Ib30BaTb Pa3/INYHbIE BUAbI AeATeIbHOCTM MO MNOJIYYEHUIO HOBOTO 3HAHWA, €ro MHTEPNPETaLUK,
npeobpa3oBaHMIO M NPUMEHEHUIO B y4EBHbIX CUTYaUMAX, B TOM YACAE NPU CO34aHUN YUEBHbIX 1
COLMabHbIX MPOEKTOB;



bopMMpOBaTb HAayYHbIM TUM MbILWEHMWSA, BNAAETb HAYYHON TEPMUHONOTMUEN, KTOYEBBIMU MOHATUAMM U
MeToLaMu;

CTaBUTb U pOpPMYIMpPOBaTb CO6CTBEHHbIE 334a4M B 06pa3oBaTe/IbHOW AEATENbHOCTU U }KU3HEHHbIX
cUTyaumsx;

BbIABNATL MPUYNHHO-CEACTBEHHbIE CBA3M M aKTYaIM3MPOBATb 33434y, BblABUIaTb rMNoTesy eé
peLleHus, Haxo4MTb apryMeHTbl AN 40Ka3aTe/IbCTBA CBOUX YTBEPXKAEHMWI, 3a43aBaTb NapamMeTpbl 1
KpUTEPUU peLLeHus;

dHa/IN3NPOBATb NOJIYy4EHHbIE B XO4€ PeELUEHNA 3a4a4YM PE3Y/IbTATbl, KOUTUHECKUN OLLEHMBATDL UX
AOCTOBEPHOCTb, MPOrHO3NpPOBAaTb U3IMEHEHUNE B HOBbIX YCN1OBUAX;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHWBATb NPUOBPETEHHDIN OMbIT;

OCYLLECTBAATH LiesieHanpaBaeHHbI MOMUCK nepeHoca cpeacTs n cnocobos AencTena B
npodeccnoHanbHyto cpeay;

YMEeTb NEPEHOCUTb 3HAHNA B NO3HABATEJ/IbHYIO N MPAKTUYECKYHO obnactu KN3HEeOEeATE/IbHOCTH,
YMETb MHTErpnpoBaTb 3HaHNA N3 Pa3HbIX NPegMETHbIX O6I'IaCTel7I;

Bbl4BUIraTb HOBblE NAEN, Npeasiaratb OPpuUrMHasibHblie NnoAxo4bl N pelwieHnA, CTaBUTb I'Ip06}'IEN\bI n
3a4a4un, Agonyckaouwme anbtepHaTUBHbIE pelleHnA.

3) paboTa c MHpopmaumen:

OPUMEHTMPOBATLCA B PA3NIUUYHbIX UCTOYHMKAX MHGOpMaUMK (TeKcTe yuebHOro nocobus, HayyHo-
nonyaapHoi nTepatype, BUONOTMUYECKUX CIOBAPAX U CMPaBOYHNKAX, KOMMbIOTEPHbIX 6a3ax AaHHbIX, B
WMHTepHeTe), aHaNn3MpoBaTb MHPOPMALMIO PA3NUYHBIX BULOB U GOPM NPeacTaBAEHUSA, KPUTUUYECKN
OLEHMBaTb €€ AOCTOBEPHOCTb M HEMPOTUBOPEUNBOCTD;

dopmynnpoBaTb 3anNpochbl N MPUMEHATb Pa3/IMYHblE METOAbl NPU NOUCKe 1 0TOope BMOIOrMYEeCcKoM
nHbopmaunmn, HeobxoanMMon s BbINOJHEHWUS y4ebHbIX 3a4aY;

an06peTaTb onbIT NCNONb30BaHUA VIH(bOpMaLI,MOHHO-KOMMYHMKaTVIBHbIX TEXHOﬂOFMl\;i,
COBepLEeHCTBOBATb KY/1IbTYPY aKTUBHOIO MCMNOJZ1Ib30BaHUA PA3/INYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO BbIOMPaTb ONTUMANbHYIO GOopMy NpeacTaBieHns buonoruyeckom nHdopmaunm
(cxembl, rpaduKmM, anarpammbl, TabAULbI, PUCYHKU U OPYrOe);

MCNOJIb30BaTb Hay4YHbIN A3bIK B Ka4ecTBe cpeacTBa Npu paboTte c buonornyeckon nHpopmaumen:
NPUMEHATb XMMUYEcKne, pusnyeckme u matematuyeckne 3Haku U CMMBObI, Gopmynbl, abbpesunaTypy,
HOMEHKNATYpY, UCMO/1b30BaTb U Npeobpa3oBbiBaTb 3HAKOBO-CMMBOJIMYECKME CPeACTBA HAarNAAHOCTY;

B/IaZleTb HaBblKaMM pacno3HaBaHMA U 3aWMTbl MHGOpMaLMK, MHGOPMaLMOHHON Be3onacHOCTH
JINYHOCTW.

OsnageHue YHUBEPCA/IbHbIMU KOMMYHUKATUBHbIMUA AeﬁCTBMﬂMMZ

1) obuieHue:



OCYLLECTBAATb KOMMYHMKALLMK BO BCeX chepax }KU3HU, aKTMBHO y4acTBOBaTb B AMasnore Uau AMCKyCccum
Mo cyliecTBy obcy»Kaaemol Tembl (yMeHWe 3a4aBaTb BOMNPOCHI, BbICKa3blBaTb CyXKAEHUSA OTHOCUTE/IbHO
BbINO/NIHEHWNA NpeanaraeMoin 3afadum, yuUnTbiBaTb MHTEPECHI U COrNacoBaHHOCTb NO3ULNIM APYrnX
YYaCTHMKOB AManora Uam AUCKyccum);

pacrno3HasaTb HeBepbanbHble cpeacTsa 0bLeHNA, NOHMMaTb 3HaYeHUeE COLManbHbIX 3HAKOB,
NpPeAnoCbINOK BOSHUKHOBEHWUA KOHPAMKTHBIX CUTYaLUMU, YMETb CMATYaTb KOHPANKTbI U BECTU
neperosopsl;

BNafeTb pasnnyHbiMK cnocobamu obLeHnA 1 B3aMMOAENCTBMA, MOHUMAaTb HAMEPEHUA APYrnx Aoaen,
NpoAB/AATb YBaXKMUTE/IbHOE OTHOLIEHNE K cobecegHUKY U B KOPPEKTHOM dopme GopMyInMpoBaTb CBOU
BO3paXeHus;

pa3BEPHYTO M NOTMUYHO M3NaraTb CBOK TOUKY 3pEHUA C UCNO/b30BaHNEM A3bIKOBbIX CPEACTB.
2) coBmecTHanA AeATeNbHOCTb:

NMOHWMATb U MUCNO/Ib30BaTb NPENMYLLECTBA KOMAaHAHON U MHAMBUAYANbHOW PaboTbl NPK peLlleHmnm
6uonormyeckon npobsemol, 060CHOBbIBaTb HEOBXOAMMOCTb NPUMEHEHUSA TPYNNOBbIX GopM
B3aMMOAENCTBUSA NPU peleHnn yyebHoi 3agaum;

BbI6MpaTb TEMATUKY U METOLbl COBMECTHbIX AeﬁCTBMﬁ C y‘-IéTOM 06LLI,VIX nHTEPECOB U BO3MOXKHOCTEM
KaXX40ro 4ieHa KONNeKTUBA,

NPUHUMATb LM COBMECTHOM AeATeIbHOCTU, OPraHM30BbIBaTbh M KOOPAMHMPOBATL AENCTBMA NO eé
OOCTUXEHMIO: COCTaBAATb NJaH AeUCTBUIA, pacnpeaenaTb POAN C YYETOM MHEHUIA YHaCTHUKOB,
ob6cyKaaTh pesybTaTbl COBMECTHOMN paboThl;

OLEHMBATbL KAYeCTBO CBOET0 BKNAAA M KaXKA0r0 YYaCTHMKA KOMaHAbl B 06K pe3ynbTaT no
pa3paboTaHHbIM KpUTEPUAM;

npeasiaratb HOBble MPOEKTbI, OLLEHNBATb UAEN C NO3ULINUM HOBU3HbI, OPUIMHAIBHOCTU, MPAKTUYECKON
3HAYMMOCTW;

OCYLLLECTBAATL NO3UTUBHOE CTPaTErMyeckoe NoBeAeHME B Pa3/IMYHbIX CUTYaLMAX, MPOABNATb TBOPYECTBO
1 BOobpaXkeHue, 6bITb MHULIMATUBHbBIM.

OBnageHune yH1BepCcaabHbIMU PEryAATUBHbIMMN AeNCTBUAMM:
1) camoopraHuM3auus:

MCNo/b30BaTb 6MOAOrMYECKMNE 3HAHMA A1A BbIABNEHMA NPO6AeM U UX PELUEHUA B }KU3HEHHbIX U
y4yebHbIX CUTyaLMsX;

BbI6MpaTb Ha OCHOBE BMONOrMYECKUX 3HAHW Luenesble N CMbiIC/10Bble YCTAHOBKU B CBOUX AeﬁCTBMHX n
NOCTYMNMKax No OTHOLWEHUIO K *Knsom npupoae, cBoemMmy 340p0BbIO 1 340P0BbIO OKPYKAOLWUX;

CaMOCTOATE/IbHO OCYLLLECTB/IATL MO3HABATE/IbHYIO AEATE/IbHOCTb, BbIABAATL NPOBAEMbI, CTaBUTb U
dopmynunpoBaTb cOBCTBEHHbIE 3a4a4M B 06pa3oBaTe/IbHOM AeATe/IbHOCTU U 3 KU3HEHHbIX CUTyauumAXx;



CaMOCTOATE/IbHO COCTABAATb MN/1aH peLleHna Npobaembl C YYETOM MMEIOLLMXCS PECYPCOB, COOCTBEHHbIX
BO3MOXKHOCTEN U NpeanoYTeHUN;

[0aBaTb OLEHKY HOBbIM CUTYaLUAM;
pacWmnpaTb PamMKK y4ebHOro npeameTa Ha OCHOBE JINYHbIX NPeAnoYTeEHUN;

JAenaTb 0CO3HaHHbIN BbIOGOP, aprymeHTUPOBaTb ero, 6paTb OTBETCTBEHHOCTL 3a PeLIeHME;
OL,eHMBaTb NPUOBPETEHHDBIN OMbIT;

cnocob6cTBOBaTH POPMUPOBAHMIO U MPOABIEHUIO LUIMPOKOMN 3PYAMLMMN B Pa3HbIX 061aCTAX 3HAHWIA,
NOCTOAHHO NOBbILWATL CBOM 06pa3oBaTe/IbHbIN U KY/NbTYPHbIN YPOBEHD.

2) CaMOKOHTPO/b:

[aBaTb OLEeHKY HOBbIM CUTYaLUAM, BHOCUTb KOPPEKTUBbI B AeATE/IbHOCTb, OLLEHMBATb COOTBETCTBUE
pe3yNbTaToB LEeNsam;

BNafeTb HaBblKaMW NO3HaBaTEIbHOW pedieKCUM KaK OCO3HAHMA COBEPLUAEMbIX AEACTBUI U
MbIC/IUTENbHBIX MPOLLECCOB, UX PE3Y/IbTaTOB M OCHOBAHMM, UCMOAb30BaATb NPUEMBI pedneKkcun ans
OLLEHKM CMTyaLun, Bbibopa BEPHOIO peLleHuns;

YMETb OLLEHUBATb PUCKM U CBOEBPEMEHHO MPUHUMATb PELLIEHUA MO UX CHUMKEHWIO;
NPUHMMaTb MOTMBbI U apPryMeHTbl APYrMX NPU aHaAn3e pesyibTaToB AeATeIbHOCTY;
3) npuHATHe ceba 1 apyrux:

NPUHUMaTL cebs, NOHMMAA CBOU HEeAOCTaTKMN U AOCTOUHCTBA;

NPUHUMATb MOTUBbI U apPryMEHTbI APYruUX Npu aHan3e pesynbTaToB AeATeIbHOCTY;
npu3HaBaTb CBOE NPaBo M NPaBO APYrMX Ha OWNOKY;

pa3BMBaTb CNOCOOHOCTb MOHMMATb MUP C NO3ULUWN APYroro YesoBeKa.

MPEAMETHDIE PE3Y/IbTATHI

MpeameTHble pe3y/ibTaTbl OCBOEHUA COAEPKaHMA yyebHoro npeameta «buosorna» Ha yrnybnéHHom
YPOBHE OpMEHTUPOBaHbI Ha obecneyeHne NpoduabHOro obyyeHmna obydarowmxca 6uonornun. OHm
BK/IIOYAIOT: cneumduyeckne gna bMonormMm HaydHble 3HaHUs, YyMEHMA 1 cnocobbl AeNCTBUIA MO
OCBOEHUIO, MHTEPNPETALMN U Npeobpa3oBaHMIO 3HAHUIM, BUAbI AEATENbHOCTM NO NOJYYEHUIO HOBbIX
3HaAHWUI U UX MTPUMEHEHUIO B PA3/IMUHbIX YYEBHbIX, @ TAK}Ke B PeasibHbIX }KU3HEHHbIX CUTYaLMAX.
MpeameTHble pe3y/bTaTbl NpeACcTaBAeHbl N0 rogamM U3yYeHus.

MpeameTHble pe3ybTaTbl 0CBOEHMA y4ebHOoro npegmeta «buonorma» 8 10 Knacce A0/KHbI OTPaXKaTb:

CCbOpMMpOBaHHOCTb 3HaHWUI 0 mecTe u ponn 610N10rMn B CUCTEME €CTECTBEHHbIX HayK, B
d)OpMMpOBaHMM ECTeCTBeHHO-HaquOVI KapTUHbI M1pa, B NO3HAaHUN 3aKOHOB Npupoadbl N pelieHnn



npobaem paLMoHabHOro NPUPOAOMNOAL30BaAHNA, O BKNAAE POCCUIACKMX N 3apyBeskHbIX YYEHBIX B
pa3BuTUe 6uosornu;

BNafieHne cucTemolt BMoNorMyeckmMx 3HaHWM, KOToPan BK/IKOYAET: OCHOBOMOArawLwme buonormyeckue
TEPMUHbI U MOHATUA (KU3Hb, KNETKA, OPraHM3m, MeTaboiM3m, roMeocTas, Camoperynaums,
CaMoBOCNpOM3BeAEeHNE, HACeACTBEHHOCTb, USMEHUYMBOCTb, POCT U Pa3BUTHE), BUoormyeckne Teopun
(kneTouHan Teopwms T. LLBaHHa, M. LLUneinaeHa, P. BupxoBa, XpOMOCOMHasA Teopua HacneacTBeHHocTu T.
MopraHa), ydeHus (H. U. BaBnnosa — 0 LeHTpax MHOroobpasmsa 1 NPOUCXOXKAEHUN KyJAbTYPHbIX
pacTeHwuit), 3aKoHbI (egMHO06Pa3NA MOTOMKOB MepPBOro NOKONEHMA, PacLLeNIeHUs, YACTOTbI raMeT,
He3aBUCUMOro HacnenoBaHus . MeHaensa, roMoIorMyeckux paaoB B HaCNeACTBEHHOM N3MEHYMBOCTHU
H. U. BaBnnoBa), NpuMHUMNbI (KOMMNEMEHTAPHOCTU);

BNafieHMe OCHOBHbIMM METOAaMM HayYHOTO NMO3HaHWUA, UCMNO/Ib3YEMbIX B BUOIOrMYECKUX
nccaea0BaHUAX KMUBbIX 0ObEKTOB (onucaHune, nsmepeHune, HabntogeHue, SKCNepPUMEHT);

YMeHWe BblAeNATb CYLLEeCTBEHHbIE NPU3HAKU: BUPYCOB, KNETOK NPOKapUOT U 3YKapuoT, OAHOKAETOUYHbIX
N MHOTOK/IETOUYHbIX OPraHN3MOB, B TOM YmMc/e 6aKkTepuid, rpnboB, pacTeHUI, XMBOTHbIX 1 YeI0BEKa,
CTPOEHMA OPraHOB M CUCTEM OPraHOB PACTEHUN, XMBOTHbIX, Ye/I0BEKA, NPOLLECCOB KU3HEeAeATEeIbHOCTH,
NPOTEKaloLWMX B OPraHNU3Max PacTeHWUI, XUBOTHbIX M YenoBeKa, bMonormyecknx npoueccos: obmeHa
BellecTs (MeTabonnsm), npespalleHns sHeprumn, 6poxeHna, asToTpodHOro 1 reTepoTpodHOro TUNOB
nuTaHuA, GOTOCMHTE3a U XEMOCMHTE3a, MMTO3a, Meio3a, rameToreHesa, ambpuoreHesa,
NOCTaMBPUOHANbHOrO Pa3BUTUA, PAa3MHOMKEHUSA, UHANBUAYANbHOIO Pa3BUTUA OpraHM3ma (OHToreHesa),
B3aMMOAENCTBMA reHOB, reTepo3mnca, CKYCCTBEHHOro oTbopa;

YMeHMe yCTaHaBNMBaTb B3aMMOCBA3WN MeXK Ay OPraHOMAaMM KNETKU U UX GYHKUMAMU, CTPOEHUEM
KNETOK Pa3HbIX TKaHEW U UX GYHKLMAMMU, MeXKAY OpraHaMu U CUCTEMaMM OPTraHOB Y PacTEHUH,
KMBOTHbIX U YeN0OBEKa N UX QYHKUMAMMU, MEKAY CUCTEMAMM OPraHOB M UX GYHKUUAMM, MEXKAY dTanamm
obmeHa BelLecTs, 3Tanamm KNeTOYHOIO LIMKNA U U3HEHHbIX LMK/I0B OpPraHn3MoB, 3Tanamm
3MBpPMOHaNbHOrO Pa3BUTUA, TEHOTUNOM U GeHOTUNOM, GeHOTUNOM U GaKTopamm cpeabl 0bUTaHus;

YMeHUE BblABNIATb OT/IMHUTENbHbIE NPU3HAKWN XKUBbIX CUCTEM, B TOM YUCHeE paCTEHMﬁ, XKNBOTHbIX U
Ye/l0BEKa,

YMeHMEe UCMONb30BaTb COOTBETCTBYIOWME aPryMeHTbl, BUOOrMYECKYHO TEPMUHOIOTUIO U CUMBOJIUKY
ONA AOKa3aTeNbCTBa POACTBA OPraHWM3MOB Pa3HbIX CUCTEMATUYECKUX TPYNM;

yMeHWe pellaTb b1uonormyeckme 3aaum, BbiaBAATb NPUYUHHO-CNEACTBEHHbIE CBA3U MEKAY
nccneayembimm BUONOrMYECKMMM NpoLeccamm 1 ABAEHUAMM, AeNaTh BbIBOAbI U MPOrHO3bl Ha
OCHOBaHWM MOYYEHHbIX Pe3y/bTaToB.;

YMeHMeE BbINOMHATL JabopaTopHble N NpaKkTUYeckme paboTsl, cobtogatb Npasuia npu pabore c
y4ebHbIM 1 1abopaTopHbIM 060pyA0BaAHUEM;

YMeHUE BblABUIaTb rTMNOTE3bl, MPOBEPATb NX IKCNEPUMEHTA/IbHbIMU CPEOCTBAMMU, cbopmynmpyﬂ uenb
nccnenoBaHnAa, aHa1IM3npPoBaTb NOJIy4YeHHbIe pe3ybTaTbl U AeNnaTb BbiBOAbl;

yMeHMe y4acTBOBaTb B y4eOHO-UCCNea0BaTENbCKOM paboTe No 6MoA0rMm, 3KOA0rMN U MeanumHe,
npoBoAnMON Ha H6ase LKONAbHbIX HayYHbIX 06LLecTB, U NYBANYHO NPeacTaBAATb NOJYYEHHble
pe3ynbTaTbl Ha Y4EHUYECKUX KOHpepeHLUAX;



YMeHUe oueHNBATb 3 TUHECKNE aCNEKTblI COBPEMEHHbIX MCCﬂeAOBaHMVI B 0bnactn 6Buonoruu un MmeaunLnHbI
(K}'IOHMpOBaHl/Ie, MCKYCCTBEHHOE on1o40TBOpEHUE, HanpaBi1eHHOEe U3MeHeHNe reHoma U co3aaHne
TPaAHCreHHbIX OpI'aHVI3MOB);

YMEHMe OCyLLEeCcTB/IATb 0CO3HAHHbIN Bbibop byayulel npodeccnoHanbHON AeaTenbHOCTN B ob6i1actm
6uonormm, meanumHbl, BUOTEXHOIOTUM, BETEPUHAPUMN, CENBbCKOTO XO3ANCTBA, NULLEBOW
NPOMbILLIIEHHOCTH, YrNy6AATb NO3HABATE/IbHbIN MHTEPEC, HAaMPaB/I@HHbIN Ha OCO3HaHHbIN BbIGOP
COOTBETCTBYHOLLEN Npodeccumn n NpoaoIKeHNe 6MonorMyeckoro ob6pasoBaHns B opraHnsaLmax
cpepHero npodeccMoHaNbHOro M BbicLero o6pasoBaHums.

MpeameTHble pesy/ibTaTbl 0CBOEHMA yuebHoro npeamera «buosorua» 8 11 Knacce Ao/IKHbI OTPaXKaTb:

chopMMUPOBAHHOCTb 3HAHMIA O MecTe 1 PosiM BUONOTUM B CUCTEME ECTECTBEHHbIX HayK, B
$OPMNPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHbI MUPa, B MO3HAHMM 3aKOHOB NPMPOAbI U
peLlleHnmM 3KoN0orMYecKx Npobaem YesioBeyecTBa, a Tak:Ke B PeLIeHNM BONPOCOB PaLMOHaNbHOMO
NpPMpPOAON0Ab30BaHUA, U B GOPMUPOBAHMU LLEHHOCTHOIO OTHOLIEHMS K NPUPOLE, 06LLECTBY, YENOBEKY,
0 BK/1aZle POCCUIMCKMX M 3apyBeskHbIX y4EHbIX-BMONOroB B pasBuTUe buonornm;

YMeHMe BNafeTb CUCTEMON BUONOIMUYECKUX 3HAHMIA, KOTOpPasA BKAOYAET onpeaeneHmna U NnoHMMaHue
CYLLIHOCTM OCHOBOMO/1araoLmMx 6UONOrMYECcKUX TEPMUHOB U NOHATUIA (BUA, SKOocMcTema, buocdepa),
buonormyeckune Teopmmn (3BoNtOUMOHHAA Teopua Y. [JapBMHA, CUHTETMYECKAsA TEOPMA 3BONOLMN),
yuyeHus (A. H. CeBepLoBa — 0 NyTAX U HanpaB/ieHUAx 3Bonoumn, B.U. BepHaackoro — o 6uocdepe),
3aKOoHbI (reHeTuyeckoro pasHosecus Jx. Xapan n B. BaHbepra, 3apoabliuesoro cxoacTtsa K. M. bapa),
npasuna (MMHMmyma 0. /Inbumxa, 3KoNOrMYecKon Nnupammabl SHepruun), rmnoTesbl (rMnoTesa «Mmnpa
PHK» Y. Tunbepra);

ymeHue Bnagetb OCHOBHbIMU MeTOo4aMUN HAayYHOro No3HaHUA, UCNOoJib3yeMbiMU B 6ronormyeckunx
nccnenoBaHUAX MUBDbIX 06BEKTOB U 3KOCUCTEM (OI'IVICEHVIe, namepeHune, Ha6ﬂI-O,CI,EHV|e, 3KCI'IepMMeHT),
cnocob6amm BbISABNEHUSA U OLLEHKM aHTPONOreHHbIX N3MEHEeHUN B npupoae;

YMeHWE BblAENATb CYLLECTBEHHbIE NPU3HAKKW: BUAOB, OMOreoLeH030B, 3KocucTem n bruocoepsl,
CTabnnmsnpytoLLero, ABUNKYLLETO U Pa3pbIBAOLLEro ecTeCTBEHHOro 0THopa, annonaTpUYeckoro u
CUMMATPUYECKOTrO BUAO00OPA30BaHUSA, BANAHUA ABUNKYLMX CUA IBOOLMN HA reHOoDOoHA Nonyaaumu,
npMcnocob61eHHOCTN OPraHM3MOB K cpede obuTaHus, YepeaoBaHMA HanpPaBAEeHU 3BOOLMN,
KpPYroBopoTa BELLEeCTB U MOTOKa 3HEPrMmM B IKOCUCTEMAX;

YMeHUE YCTaHaB/IMBaTb B3aMMOCBA3UN MeXAY npouecCamu 3BONTHOLUN, OBVNKYLWLNUMU CUN1aMN
aHTponoreHesa, KOMNOHEHTaMW Pa3/INYHbIX SKOCUCTEM U I'IpMCI'IOCO6}'IeHMFIMM K HUM OpPraHn3mos,

YMeHMe BbIABAATb OT/INUMTE/IbHbIE MPU3HAKN KMBbIX CUCTEM, NPUCNOCOBNEHHOCTb BUAOB K Cpeae
0buUTaHMA, abNOTUYECKNX N BUOTUYECKNX KOMMOHEHTOB 3KOCUCTEM, B3aMMOCBA3EN OPraHM3MOoB B
Co0bLLeCTBAX, AHTPONOrEeHHbIX U3SMEHEHWUIN B 3KOCUCTEMAX CBOEN MEeCTHOCTY;

YMeHUE NCNONb30BaTb COOTBETCTBYHOLWMNE apPryMeHThI, 6VIOJ'IOI'MHECKVIO TEPMUHONOTUO U CUMBOJTURY
ANA JOKa3aTe/ibCTBa POACTBA OPraHN3MOB Pa3HbIX CUCTEMATUYECKUX TPpynn, B3aMMOCBA3N OPraHNM3mMoB U
cpeapl O6MTaHMFI, eaunHCTBA YenoseyeCkux pac, HEO6XOAVIMOCTVI COXpaHeHUA MHOI'OO6pa3I/I‘r'I BNOO0B U
9KOCUCTEM KaK yC/s10BMA COCYLWLECTBOBAaHMNA NpHUpoabl n YHeNoBeYECTBa,



YMeHUe pelaTb 6uonormyeckune 3a4a4u, BblABNATb NPUYNHHO-CNEOCTBEHHbIE CBA3U MeXAaYy
ncenegyembimu 6uonornyeckumm npoueccamun n aABneHnamu, aenatb BbiBoAbl U MPOrHO3bl Ha
OCHOBAHUM NONYYEHHbIX Pe3y/1bTaTOB,

YMeHWe BbINONHATL 1abopaTopHbIe M NPaKTUYECKNe paboTbl, cobaoaaTb NpaBuaa Npu pabote ¢
y4ebHbIM U nabopaTopHbiM 060pYyAOBaHMEM;

YMeHMe BblAaBUraTb rMNOTE3bl, MPOBEPATL UX IKCMEPUMEHTANIbHBIMU CpeacTBamMU, GOPMYANpPYA Lienb
nccneaoBaHmA, aHaIM3MPOBaTb NOYYEHHbIE Pe3yNbTaTbl U AeNaTb BbIBOAbI;

YMeHMe y4acTBoBaTh B y4ebHO-UccneaoBaTeNbCcKol paboTe No 6MON0rMK, 3KONOTMU U MeauLMHe,
NpPoBOAMMON Ha Ba3e LWKO/bHbIX Hay4YHbIX 06LLecTs, U Ny6ANYHO NPeAcTaBAATb NONyYeHHble
pe3ynbTaTbl HAa YYEHNYECKUX KOHEepeHUUAX;

YMeHune oueHnBaTb rmnoTe3bl U TEOPUN O MPOUCXOKAEHUN KU3HN, YenoBeKa N YenoBevyeCKux pac, o
NPUYNHaX, NnoCneacrTrsmAax 1 cnocobax npeanoTBpalleHnA rno6anbHbIX UISMEHEHUI B 6M0c¢epe;

YMeHMe OCyLLecTBNATb 0CO3HaHHbIM BbI6Op Byaylieit npodeccnoHanbHoM AeATeNbHOCTN B 061aCTH
6ronormum, sKonorMm, NPUPOAONOAbL30BaAHUA, MeANLMHbI, BUOTEXHONOIMM, NCUXONOTUMU, BETEPUHAPUN,
CeNbCKOro X03AMUCTBa, MULW,EBON NPOMbILLNEHHOCTH, YrAybAATb No3HaBaTeNbHbIN UHTEpeC,
Hanpas/ieHHbI Ha 0CO3HaHHbI BbI6OP COOTBETCTBYIOLLEN NPOodECcCUM 1 NPOA0KEHUE BMONOTMYECKOro
06pa3oBaHUA B OpraHn3aumax cpeaHero npodeccMoHaibHOro 1 Bbiclero o6pasoBaHums.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KJTIACC
Konunyectso yacos
INeKTPOHHbIe (undpoBble)
Ne n/n HanvmeHoBaHWe pa3genos 1 Tem Nporpammel obpasoBaTesibHble
5 KOHTpONbHbIE MpaKTnueckue
cero ecypcbl
paboTbl paboTbl pecyp
1 brvonorma Kak Hayka 1
2 Musble cuctemol N UX U3y4eHue 2
3 Buonorua knetku 2 0.5
4 XMMmnyecKaa opraHmMsauma KNeTku 10 1
5 CTpoeHue 1 GyHKUUN KNETKU 8 2
6 O6meH BeLLLeCTB M NpeBpaLLeHne SHeprum B 9 1
Knetke
. HacnepcreeHHaa nHpopmauma n peanmsauma eé 9 05
B KNeTKe '
8 MU3HEHHbIM LMK KNEeTKK 6 1
9 CtpoeHue 1 GyHKUUM OPraHN3mMOoB 17 15
10 PasmHoOKeHune u passntne opraHM3mos 8 1.5




1 leHeTMKa — HayKa 0 HacNeaCTBEHHOCTU U 5 05
M3MEHYMBOCTN OPraHU3MOB

12 3aKOHOMEPHOCTU HAacNeACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYMBOCTH 6 1
14 leHeTuKa Yenoseka 3 0.5
15 Cenekumna opraHM3mos 4 1
16 BruoTexHonorna n cuHTeTMYeckan bruonorua 4

17 PesepBHOe BpemA 1

OBLLEE KOTMYECTBO YACOB MO NMPOrPAMME 102 13




11 KNACC

Konnuyectso yacos

INeKTPOoHHbIe (LundpoBble)

Ne n/n HavmeHoBaHWe pa3genos v Tem Nporpammel obpasoBaTtenibHble
B KOHTpONbHbIE MpaKTnyeckue
cero ecypcbl
paboTbl paboTbl pecyp

1 3apoxaeHue 1 pasBuUTHE IBOIOLLMOHHbIX 4

npeacTtasaeHuit B buonorum
2 MwuKpo3asoatouma u eé pesynbTaTbl 14 2
3 Makpo3asontouma n eé pesyabTathbl 6
4 MpouncxoxxaeHne v pasBuTUE }KU3HU Ha 3emne 15 1.5
5 MpouncxoxxaeHne YenoBeKa — aHTpornoreHes 10 1

JKoNorma — HayKa 0 B3aMMOOTHOLUEHUAX
6 OpPraHNU3MoB U HagOPraHU3MEHHbIX CUCTEM C 3 0.5

OKpY»KatoLen cpeaomn
7 OpraHuambl 1 cpega obuTaHus 9 1.5
8 dKonorma BUA0B U NONyAAUMn 9 0.5
9 JKonormns coobulecTs. IKONOrMYECKMe CUCTEMbI 12 0.5
10 Buocdepa — rnobanbHas akocucrema 6




11 Yenosek 1 OKpyrKatoLas cpea 6
12 PesepBHOe BpemA 8
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 102 7.5







MOYPOYHOE MNJIAHMPOBAHUE

10 K/TIACC
Konnuyectso vacos DNEeKTPOHHbIe
umdposble
Ne n/n | Tema ypoka
5 KoHTpoAnbHble MpakTnyeckne obpasoBaresibHble
cero
paboTbi paboTbl pecypcbl

1 Brosorna Kak KOMNAeKCHas HayKa U Kak YacTb 1

coBpemMeHHoro obuiecTsa
2 uBble cUCTEMbI U UX CBOMCTBA 1
3 YpoBHeBas opraHM3aLms KUBbIX CUCTEM 1
4 UcTopuA OTKPbITUMA U M3y4eHUA KNeTKn. KneTodHan 1

TeopuA

MeToabl MONIEKYASPHOMN U KNeToYHon buonormu.

MNpaKTuyecKkas paboTa «M3yyeHne metToaoB
5 KnetTouyHon buonornm (xpomaTorpadus, 1 0.5

anektpodopes, auddepeHymanbHoe

ueHTpudyruposanue, MLP)»
6 XMMUYECKNI COCTaB KNETKM 1
7 MwuHepanbHble BELWECTBA KIETKMU, UX 1

buonornuyeckan posb




Opl’aHM‘-IECKMe BewecTtBa KNETKN — 6enku.

8 NabopaTopHana paboTta «O6Hapy»eHne 6enkos ¢ 0.5
NMOMOLLbIO Ka4eCTBEHHbIX peakumnii»

9 CsoiicTBa, Knaccupmkauma n GyHKLMnN 6enkos

10 OpraHun4yeckue BeLLecTBa KNETKN — yriesoabl

11 OpraHn4yecKkune BeLl,ecTBa KNeTKU — Annuabl
HykneunHosble Kucnotbl. AHK 1 PHK.

1 NabopaTtopHas paboTa «MccnegoBaHme 05
HYK/N€UHOBbIX KUCNOT, BblAENEHHbIX U3 KNETOK '
Pa3/INYHbIX OPraHU3MOB»

13 CtpoeHue un opyHKumnm AT®. pyrue
HyKneosnaTpuoocoatol (HTD)

14 CekBeHunpoBaHue [IHK. MeToabl reHOMUKY,

TPAHCKPUNTOMMKM, MPOTEOMUKM

15 MeToabl CTPYKTYpHOM 6uonorum

16 Tunbl KneTok. MpoKapmnoTHMYecKas KneTka
CTpoeHue 3yKapMOTUYECKOM KNETKN.

17 MpaKTuyecKkas paboTa «M3yyeHne cBOMCTB 0.5
KNeToyHon membpaHbi»

18 MoBepPXHOCTHbIM annapaT KAETKM




19

OaHomembpaHHble opraHouAab! KAETKU.
MpakTnueckasa paboTta «M3yyeHne aBUKEHUA
LUMTOMNA3Mbl B PaCTUTE/bHbIX KAETKax»

0.5

20

MonyaBTOHOMHbIE OpraHOUAbI KAETKM:
MWTOXOHA,PUK, NAacTUAbI. JlabopaTopHas paboTa
«WMccnegoBaHve N1asmonmsa U 4ennasmonnsa B
PACTUTENbHbIX KNETKax»

0.5

21

HemembpaHHble opraHOMAbl KNETKU

22

CtpoeHue 1 GpyHKUMKM sapa

23

CpaBHUTENbHAA XapaKTePUCTUKA KNETOK 3yKapuoT.

NabopaTopHan paboTa «M3yyeHne cTpoeHus
K/JIETOK Pa3/INYHbIX OPraHN3MOB»

0.5

24

ACCUMUNALMA N AUCCUMUAALNA — OBE CTOPOHbI
meTabonnsma. Tunbl obmeHa BeLLecTs.
JNabopaTopHan paboTa «M3yyeHune
KaTa/IMTMYECKOM aKTUBHOCTM pepmeHTOB (Ha
npMmepe aMunasbl UK KaTanasbl)»

25

depmeHTaTUBHbIV XapaKTep peakLumii K1eTOYHOro
meTabonunsma. SlabopaTtopHas paboTa «M3yyeHune
bepmMeHTaTUBHOrO pacliensieHns nepokcnaa

BOAOPOLA B PACTUTE/IbHBIX U MBOTHbIX KNETKAX»

0.5

26

BenKku-akTMBaTOpbl U BENKU-UHIMOUTOPSI

27

ABTOTPOdHbLIV TN 0O6MeHa BeLlecTs




28 doTocHHTE3
29 XemocuHTes. JlabopatopHas paboTa «CpaBHeHue 05
npoueccos GOTOCUMHTE3a U XEMOCUMHTE3a» '
AHa3pob6Hble opraHn3mbl. Buabl 6poxkeHus.
30 NabopaTtopHana paboTta «CpaBHEHME NpoLLEccoB
OPOXKEHUA U AbIXaHUAN
31 A3pobHble opraHM3mbl. ITanbl SHEPreTUYECKOro
obmeHa
39 SHeprua membpaHHOro rpagMeHTa NPOTOHOB.
CuHTes AT®: paboTta npoToHHON ATP-cMHTA3bI
33 Peakunn maTpuyHOro cuHTE3a
34 TpaHcKpunumua — maTpudHbIi cuHTe3 PHK
35 TpaHcnauma n eé stansl
36 KoanpoBaHue ammHokucnot. Ponb pubocom B
b6uocmHTe3e Henka
37 OpraHu13auma reHoma y NpoKapuoT M1 SyKapuoT
38 MoneKkynapHble MexaHM3Mbl IKCNPECCUn reHoB Y
ayKapuoTt
Bupycbl — BHeKkneToYHble GOPMbI }KU3HU U
39 0.5

obauratHble napasuTbl. MpakTuyeckas paboTa
«Co3zgaHune moaenu supyca»




BMpyCHbIe 3aboneBaHuA 4yesnioBeKa, XUBOTHbIX,

40 .
pacTeHumn

41 HaHoTexHonorMm B 6uonornm n meauumnHe

42 MU3HEHHbIN UUKN KNETKN

43 MaTpuuiHbIn cuHTes AHK

44 Xpomocomsl. SlabopaTopHas paboTa «M3yyeHne 05
XPOMOCOM Ha FOTOBbIX MUKpONpenapaTax» '

45 JeneHne Knetkn — muto3
Tunbl KNeTok. KapruoKnHes U LUTOKMHES.

46 NabopatopHaa paboTa «HabawogeHne mmuTtosa B 05
KNEeTKax KOHYMKa KopeLlKa /lyKa (Ha roToBbIxX '
MUKponpenapaTax)»

47 Perynaumna M3HEeHHOro UMKAa KNeToK

48 OpraHu3sm Kak eguHoe uenoe

49 TKaHW pacTeHunit. JlabopaTtopHan paboTa 05
«M3yyeHne TKaHeln pacTeHuin» )

50 TKaHW }KMBOTHbIX M YenoBeKa. JlabopaTopHas 05
paboTa «M3yyeHne TKaHen }KUBOTHbIX» '

51 OpraHbl. Cnuctembl opraHoB. JlabopaTopHan paboTa 05

«M3yyeHne opraHoB LLBETKOBOrO pacTeHus»




52

Onopa Tena opraHM3moB

53 [BuKeHne opraHM3moB

54 MuTtaHne opraHM3mos

5t MUTaHWe NO3BOHOYHbIX XKMBOTHbIX.
MNuwesapuTenbHasa cMcTeMa YenoBeka

56 [bixaHne opraHnsmos

57 [bixaHne N03BOHOYHbIX XMBOTHbIX N YeNOBEKa

58 TpaHCcnopT BeLLeCcTB y OPraHM3mMosB

59 KpoBeHoCHasa cMcTema NO3BOHOYHbIX *KUBOTHbIX U
yenoseka

60 BblaeneHue y opraHMamos

61 3awmnTa y opraHM3amos

62 MMMyHHaa cuctema YyenoBeKa

63 Pasapa*knMmocTtb 1 perynauma y opraHMsmos

64 lymopanbHasa perynauma u sSHAOKPUHHAA CUCTEMA
YKMBOTHbIX N YeN0BeKa

65 DopMbl PA3MHOXKEHMA OPraHU3MOB

66 NMonosoe pasmHoOXKeHume




67

Meiio3

68

FameToreHes. Obpa3oBaHuMe U pPasBUTHE NOJIOBbIX
KneTok. JlabopatopHas paboTta «M3yyeHune
CTPOEHMA MONOBbIX KNETOK Ha rOTOBbIX
MMKponpenapaTax»

0.5

69

MHAMBMAyaﬂbHOE pa3suTne OpraHNM3IMoB —
OHTOreHe3

70

3aknagka OopraHos un TKaHen n3 3apodbleBbIX
JTNCTKOB

71

PocT 1 passuTHE }KUBOTHbIX. JTabopaTopHasn
paboTa «BbiaBNEHME NPU3HAKOB CXOACTBA
3apoAbliweit MO3BOHOYHbIX }KUBOTHbIX»

0.5

72

PasmHOMeHMe 1 pa3BUTUE PACTEHUIA.
NabopaTopHana pabota «CTpoeHne opraHos
Pa3MHOXEHMA BbICLLUMX PacTEHUN»

0.5

73

McTopusa CTaHOBNIEHUA U Pa3BUTUA FreHETUKU KaK
HayKK

74

OCHOBHbIE NOHATUA U CUMBOJIbl FEHETUKM.
NabopaTtopHaa paboTa «/lpo3oduna Kak 06beKT
reHeTUYeCcKUX UccnesoBaHmn»

0.5

75

3aKOHOMEpPHOCTU Hac/e40BaHNA NMPU3HAKOB.
MoHorubpuaHoe ckpelmsaHue. MNpaktnyeckas
pabota "M3yyeHne pesyibTaToOB MOHOTMBPUAHOIO

0.5




CKpelmBaHus y gposoduabl”

LuTtonornyeckne ocHoBbl MOHOFM6pI/IFI,HOFO

76
CKpelmBaHua
47 AHanusupytouee ckpewmsaHme. HenonHoe
OOMUHUPOBaHKNe
AnrnbpunaHoe cKkpelwmBaHue. MNpakTnuyeckasn
78 paboTa «M3yyeHne pe3ynbTaToB ANUTMOBPUAHOIO 0.5
CKpeLlmBaHua y 4po3odunibi»
79 LiuTonornyeckne ocHoBbl ANTMOBPULHOTO
CKpeLLmBaHusA
80 CuenneHHoOe HacnefoBaHWE MPU3HAKOB
81 XpomocomHas Teopua HacneaCTBEHHOCTH
82 leHeTnKa nona
83 [eHOoTUN KaK LenocTHasa cuctema
84 [eHeTUYeCKUiA KOHTPOIb Pa3BUTUA PACTEHUIA,
YKMBOTHbIX N YeNI0BEKaA
85 M3meHYMBOCTb NPU3HAKOB. Buabl n3meHUYMBOCTH
86 MoaudurKaLmMoHHaA N3MEHYMBOCTb
87 BapuaLMOHHbIV pag, v BapuaLMOHHaA Kpueas. 0.5

NabopaTtopHas paboTa «MccnegoBaHue




3aKOHOMepPHOCTEN MOANPUKALMOHHON

M3MeHYMBOCTU. NoCcTpoeHne BapmaLMOHHOro pasa

N BapuaLMOHHOM KPUBOI»

FeHoTUNKMYecKasa nsmeH4YnBocTb. KombuHaTnBHaA

88
N3MEHYMBOCTb
MyTauMOHHaA U3MEHUYMBOCTb. MpakTn4ecKas
89 paboTa « MyTauuun y apo3odunbl (Ha roToBbIX 0.5
MMKponpenapaTtax)»
90 3aKOHOMEpPHOCTM MYTaLLMOHHOIO NpoLecca.
dNUreHeTMKa N aNUreHOMMmKa
91 leHeTuKa yenoBeKa. MpaKTnyeckan paboTa 05
«CocTaBneHme u aHanmM3 poaoCI0BHONY '
92 MeToabl MeAULIMHCKON reHEeTUKK
3HaYeHMe MeagUUNHCKON FrEHETUKM B
93 npeaoTBPaLLEHNM N NeYEHUN TEHETUYECKUX
3abosieBaHMIN YenoBeKa
OcHOBHble NOHATUA cenekummn. JlabopaTtopHas
94 paboTa «M3yuyeHne copTOB Ky/NbTYPHbIX PacTeHUN 0.5
M NOPOA AOMALLHUX }KUBOTHBIX»
95 MeToabl cenekumoHHom paboTbl. JlTabopatopHas 05
paboTa «M3yyeHne MeToA0B ceNeKL MU PAaCTEHNN» '
96

JocTuxeHns cenekumm pacTeHn U XKMUBOTHbIX.




MpaKTnyecKas paboTa «MpMBUBKa pacTeEHUN»
97 CoxpaHeHue, M3y4yeHne 1 NCNob30BaHNE 1
reHeTUYeCcKnX pecypcos
BuoTexHONOrMA Kak HayKa 1 oTpacib
98 npoussoAacTea. [MpakTnyeckaa pabota «M3yyeHune 1 0.5
06BbEKTOB BMOTEXHOIOTUNY
99 OCHOBHble HanpaBaeHUA CUHTETUYECKOM 1
6uonormm
100 XpOMOCOMHasA U reHHaa MHXXeHepua 1
101 MeaunumnHcKne bnoTtexHonormm 1
107 PesepBHbIit ypoK. NoBTOpeHUe, 0606LeHME, 1
cuctemaTusaumsa 3HaHUM
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 102 13.5




11 KNACC

Konunyectso 4yacos

DNEeKTPOHHbIe
umdposble

Ne n/n Tema ypoka
B KOHTpO/bHbIE MpakTnyeckme obpasoBaTtenbHble
cero
paboTbl paboTbl pecypcl

1 DBONOUMOHHAA Teopua Y. lapsBumHa 1
2 ABuKywme cmnbl asoaoumm snaos no Y. Japsuny | 1
3 Bopbba 3a cylLecTBOBaHWE, ECTECTBEHHbIN U 1

WCKYCCTBEHHbI 0TOOP
4 PopmupoBaHME CUHTETUYECKON TEOPUM n

3BONIOLLUM
5 STanbl 3BONOLMOHHOrO npoLecca: 1

MWKPO3BOJIIOLMA N MAaKPO3BOOLNA
6 MonynAauma — anemeHTapHaa egMHuLa ssoaounm | 1

3aKOH reHeTU4YecKoro pasHosecua K. Xapam, B.
7 BaliH6epra. JlabopaTopHas paboTta «BbiaBneHue 1 0.5

M3MeHYMBOCTU y ocobeit ogHOro Bnaa»
8 dnemeHTapHble GaKTOpPbl 3BOIOLMMN 1
9 d¢dodekT ocHoBaTenA. IPPeKT 6YTbIIOYHOIo 1

ropablWwkKa




Mwurpaumn. M3onaumnm nonynsumm:

10
reorpaduyeckas, buonormyeckas

1 EcTecTBeHHbI 0T6OP — HanpaBastowmii GakTop
3BONIOLNM

12 Monosoit oTbop
Mpucnocob61eHHOCTb OPraHM3MOB Kak pe3y/ibTaT

13 MWKpo3BoaoLMn. JlabopaTopHan paboTa 05
«M3yyeHne apomopdo308 M MANOaZANTALNN Y '
PacTEHUIN N }KUBOTHbIX»
Mpumepbl NpucnocobaeHnii y opraHM3moB:
mopdonormyeckue, pusmonornyeckue,

14 brnoxmummyeckume, nosegeH4yeckune. SlabopatopHas 0.5
paboTa «lMprcnocobaeHna opraHn3ImMoB U 1x
OTHOCUTE/IbHAA LenecoobpasHoCTbY
Bua, ero Kputepuu n cTpykTypa. JlabopatopHas

15 paboTta «CpaBHeHWe BMAOB MO 0.5
MOPHONOTMYECKOMY KPUTEPUION»

16 CTpyKTypa BMAa

17 BnaoobpasoBaHue Kak pesyabraTt
MMUKPO3BONOLNM

18 CBA3b MMKPO3BONOLMU U SNNAEMNOIOTUN

19 MaKpossoatouus. ManeoHToN0rM4eckme MeToabl

n3y4vyeHumAa asoarounmn




Buoreorpapuyeckme meToabl U3y4eHus

20
3BonoLUUK

’1 3Mb6pMONOrMyYeckne U cCpaBHUTE/IbHO-
Mmopdonormyeckme MeTogbl U3y4eHUs 3BOAOLNM

2 MoneKkynAapHo-reHeTU4ecKne, bUOXMMMYECKNE U
MaTeMaTHuyeckue mMeTobl U3yyeHuMA 3BOLUN

23 O6Lme 3aKOHOMEPHOCTH 3BOOL MU

24 ApanTusHaa paguauma. HepaBHOMepHOCTb
TeMnoB 3BONOUUMU

»5 HayuHble runoTtesbl NPOUCXOXAEHNA XKU3HU Ha
3emne

26 JoHayyHble npeacTaBAeHUA O 3aPOKAEHNN
KU3HU

27 OcCHOBHble 3Tanbl HEOPraHNYECKOoM 3BOIOLUK

28 fMnoTesbl 3apoXKAEHUA KN3HU
NcTopua 3eman n meTtoabl €€ n3yyeHus.

29 NabopatopHasn paboTa «M3yyeHne n onncaHme 0.5
MCKOMaeMbIX OCTAaTKOB APEeBHUX OPraHU3MOB»

30 HavanbHble 3Tanbl OpraHNYecKomn 3BOIOLUN

31 DBONIOLMA IYKapUoT




OCHOBHbI€ 3Tamnbl 3BOOLLMM PACTUTENBHOTO
mupa. Mpaktuyeckan pabota «M3yuyeHne

32 0.5
0COBEHHOCTEN CTPOEHUA PACTEHNI PA3HbIX
oTAEenoB»
33 OcHOBHbIe 3Tanbl 3BONOLUN XKUBOTHOTO MMpPa
dBontoLmMA KMBOTHbIX. MpakTMyeckan paboTa
34 «M3yyeHne ocobeHHOoCTel cTpoeHns 0.5
NO3BOHOYHbIX }KUBOTHbIX»
35 Pa3BuTme *13HWM Ha 3emne No apam 1 nepuogam
36 MaccoBble BbIMMPAHUA — 3KONOTUYECKNe
KpM3UCbl NPOLLNOro
37 CoBpeMeHHbI 3KONOTMYECKUIA KPU3UC, EFO
0cobeHHOoCTU
38 CoBpemeHHas cucTema opraHMYecKoro NpoLaoro
39 OCHOBHble cMcTeMaTU4eCKUe rpynnbl OpraHM3MoB
40 AHTpONONOIrMA — HayKa 0 Yenoseke
a1 PasBuTWe NpeacTaBieHM O NPOUCXOXKAEHUMN
YyenoBeKa
MecTo yenoBeka B cMcteme OpraHMYeCcKoro Mmpa.
42 0.5

NabopaTtopHana paboTa «M3yyeHne ocobeHHOCTel
CTPOEHMA CKesleTa YeNoBeKa, CBA3AHHbIX C




npAMoxXoxXgeHnem»

43 [BuKyLme cnabl aHTponoreHesa

44 CooTHOLWeHMe BUONOIrMYECKMX U COLMaNbHbIX
¢dbaKTOpOB B aHTpOMNoreHese

45 OCHOBHblE CTaAMW aHTPOMOreHesa

46 ManeoreHeTnKa U NaneoreHOMMKa

47 3Bo/OLMA COBPEMEHHOTIO Ye0BeKa

48 Yenoseyeckue pachbl. Mpaktuyeckas paboTta 05
«M3yyeHme 3KONOrMYEeCKUX aganTaLuii YesnoBeka» ’

49 MexamcumnanHapHble MeToAbl aHTPOMNO0rnK

50 3apoKaeHne U pa3BUTME SKONOTUM
MeTopabl 3konorun. JlabopatopHas paboTa

51 «M3yyeHne meToa0B IKONOrMYECKUX 0.5
nccnenoBaHUN»

52 3HayeHne 3KONOIMUYECKUX 3HAHUI ANA YenoBeKa

53 3Konornyeckue pakTopsbl
AburoTtnyeckme paktopbl. CBET KaK 3KOIOrMYECKUIA

54 ¢dakTop. labopatopHas paboTa «BbiaBneHne 0.5

npucnocob6eHnn OpraHM3MoB K BJIMAHUIO CBETA»




AbunoTnyeckue dpakTopsl. TemnepaTtypa Kak
aKosiorMyeckuii paktop. JlabopatopHan pabota

55 0.5
«BblsiBNeHMe npucnocobaeHnin opraHM3moB K
B/IMAHUIO TEMMNEPATYPbI»
AbuoTtnyeckune dpakTopbl. BAaXKHOCTb Kak

56 3Kosnormyeckuii dpaktop. /labopatopHan paboTa 05
«AHaTOMMYECKME 0COBEHHOCTM pacTEHWUI U3 ’
pasHbIX MecT 0buUTaHMA»

57 Cpeabl 06UTaHUA OpraHN3MoB

58 Buonornyeckme puTmbl

59 Kn3HeHHble PopMbl OpPraHnM3IMoB

60 Buotnueckune dakTopsl

61 3Ha4yeHne bUOTUYECKMX B3auModencTBnii ana
CYLLLeCTBOBaHWA OPraHM3MOB B cpese 0buTaHusA

62 DKOIOrMyecKkmne XxapakTepuCcTMKM NonynaLmnm

63 OcHOBHble NOKasaTe M NONYyAALUN: YUCEHHOCTD,
NAOTHOCTb, BO3PACTHaA M1 MOJI0BAA CTPYKTypa
OcHoOBHble NOKasaTenn NONyAALUK:

64 PO 4aemMoCTb, NPUPOCT, TEMN POCTa, CMEPTHOCTD,
MUTpaLum

65 3Kosnornyeckaa CTpyKTypa nonynaumnm




66

AvHamKKa nonyaauun u eé perynaums

KpMBbIe POCTa YNCNEHHOCTU nonyaaunn. HpVIBbIe

67
BbI’KMBAHMA
dKonormnyeckan HUWa Buaa. JlabopaTtopHas

68 pabota «lMpucnocobaeHns cemaH pacTeHU K 0.5
pacceneHuio»

69 Bug Kak cuctema nonyaaymi

20 3aKOHOMEpPHOCTU NOBEAEHUA U MUTPALLUA
KUBOTHbIX

71 CoobuiecTBo opraHnamoB — 6MoLEHO3

72 DKOCUCTEMA KaK OTKpbITaa cuctema

73 KpyroBopoT BeLLecTB U NOTOK SHEPIUM B
aKocucteme

74 OcCHOBHble MOKa3aTeNan 3KOCUCTEMDbI

75 DKOI0rM4Yeckne nupammabl

76 N3meHeHMA coobLuecTB — cyKLeccmm

47 MpnpoaHbie 3KOCMCTEMbI. IKOCUCTEMbI 03€p U
peK. DKocucTeMbl MOPEN M OKeaHOB

78 MpupoaHble 3KOCUCTEMBI. DIKOCUCTEMBI TYHAP,

necos, cTenen, NycTbiHb




79

AHTpOI'IOI'EHHbIe 9KOCUCTEMDI

Ypb6o3kocucTemsbl. MpakTnyeckas pabota

80 0.5
«M3yyeHne n onncaHune ypbosKocuCTEMbI»

81 3aKoHOMepHOCTN GOPMUPOBAHNA OCHOBHbIX
B3aMMOAENCTBUNIN OPraHM3MOB B IKOCUCTEMAX
MexaHM3Mbl BO34€eMCTBUA 3arpPA3HEHNI pPa3HbIX

82 TUNOB Ha cybopraHM3MeHHOM, OPraHU3MEHHOM,
NonyaALMOHHOM U SKOCUCTEMHOM YPOBHAX

83 Buocpepa — obuiennaHeTapHan 060104Ka 3emnm

84 YueHue B. U. BepHaackoro o buocdepe

85 3aKOHOMEpPHOCTU cyLLecTBoBaHMA Brocoepbl

86 KpyroBopoTbl Bewects 1 6uoreoxmmmyeckune
LMKAbI

87 3oHanbHOCTb 6nochepbl. OCHOBHbIE BMOMbI CyLUN

88 YctonumsocTb bruocdepbl

89 DKOIOrM4YecKne Kpmnsmnchbl 1 UX NPUUMHDI

90 Bo3geicTeune yenoseka Ha buocodepy

91 AHTpOMOreHHOEe BO34EeMCTBME Ha PAaCTUTE/NbHBIN U

KMBOTHbIA MUP




92

OxpaHa npupoapl

OcHoBHble npuHUUNbI yCTOVI‘-II/IBOFO pPa3snTUA

93
YyenoBeYEeCTBA U NPUPOLbI
PauyoHanbHoOEe NPUPOAOMN0/Ib30BaHME U

94 coxpaHeHue bBuonormyeckoro pasHoobpasus
3emnu

95 O6o6ueHune no Teme «MUKpoO3IBOAOLUA N €€
pe3ynbTaTbi»

9% 0606u1eHMe No Teme « MaKpo3BoaOLUA U eé
pesynbTaTbi»

97 0606uweHune no Teme «lpouncxoxaeHne u
pasBUTUE }KM3HU Ha 3emne»

98 0606uieHMe no Teme «ponUCXOXKaEeHUE YeNoBeKa
— aHTponoreHes»

99 0O606uieHMe No Teme «IKONOTNA — HayKa O
B3aMMOOTHOLLEHUAX OPraHN3MOB»

100 O606ueHme no Teme «OpraHn3mbl 1 cpesa
obuTaHus»

101 O606LLeHMe No Teme «IKON0rUA BUAOB U
nonyaaunn»

102 O6o6ueHune no Teme «brnocdepa — rnobanbHas

3KOCUCTema»




OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

102

7.5




YYEBHO-METOJMNYECKOE OBECIMEYEHWNE OBEPA3OBATE/IbHOIO MPOLECCA
OBA3ATE/IbHbIE YHEBEHbIE MATEPUA/TbI A1A YHEHUKA

brnonorna. buonormyeckune cuctemol n npoueccol. 10 knacc. Tepemos A.B., MNeTtpocosa P.A. - M.:
MHemo3uHa, 2023

Bunonorua. buonormnyeckme cuctemol u npoueccol. 11 knacc. Tepemos A.B., MNeTtpocosa P.A. - M.:
MHemo3uHa, 2024

METOAWNYECKUE MATEPUAJIbI ONA YYUTENA

MeToanyeckme matepuans cainta «EanHoe coaeprkaHue obuiero ob6pasoBaHma»
https://edsoo.ru/metodicheskie-materialy/

UMDPPOBbLIE OBPA30OBATE/IbHbBIE PECYPCbI U PECYPCbI CETU MHTEPHET

Poccuitckasa aneKkTpoHHas Wwkona https://resh.edu.ru/

Mos wkona https://myschool.edu.ru/




