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MNOACHUTEJIBHAS 3AIINCKA
Pabouas mporpamma no Ouonoruu (yriyOn€HHBIH YpOBEHb) COCTaBlieHa Ha

ocHOBe TpeOoBaHWII K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHON
IpOrpaMMBbl CpeHero o0Iero o0pa3oBaHMs, MPEACTaBICHHbIX B dDeaepaabHOM
rocyapCTBEHHOM 00pa3oBaTEeIbHOM CTaHAApTE CPeaHEro oOuiero oopa3zoBaHuUs
(ITpukaz MwunoOpHayku Poccum ot 17.05.2012 r. Ne 413, 3apeructpupoBaH
MunucrepctBoM toctuninu Poccuiickoit deaepanun 07.06.2012 r., per. HoMep —
24480), ¢ yu€rom Konneniuu npenomaBanust yaeOHOTO mipeamera «buomorusy» B
o0meoOpa3oBaTeIbHBIX OpraHu3anusax Poccuiickoit deneparnmu, pearn3yroline
OCHOBHBIE 00pa3oBaTelbHBIE MPOrpaMMbl (0Z0OpeHa perieHueM (enepaabHOro
y49e0HO-METOIMYECKOTO OOBEAMHEHHUS MO O0IeMy O00pa3oBaHUIO TPOTOKOI OT
29.04.2022 r.Ne2/22).

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O NPEJIMETA
«BHOJIOT'USI»

VY4eOHslil npeamer «buonorus» Ha CTYNEHU CpeJHEro o0ero oopa3oBaHUs
3aBeplIaeT OMOJIOTMYECKOE O00pa3oBaHME B IIKOJE W OPHEHTHPOBAaH Ha
pacimMperne U yriayOJjeHne 3HaHWK OOy4arouIuxcs O >KMBOW MPHUPOJIE, OCHOBAX
MOJIEKYJIIPHON W KJIETOYHOW OHOJOrMu, SMOPHUOJOTHMH M OUOJIOTMHM Pa3BUTHUS,
TEHETUKH, CEIEKIUH, ONOTEXHOJIOTUH, SBOIIOIMOHHOTO YUYEHUS U SKOJIOTHH.

Nzyuenne yueOHoro mpenmera «buosorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYaIOIIMXCS K MOCIEAYIOLIEMY MOJYyYEHUIO
OWoJOrMYecKoro  oOpa3oBaHUsi B By3aX W OpPraHU3AIMSIX  CPEIHETO
npodeccuonansHOoro 00pasoBanus OCHOBY €T0 COACpKaHHs COCTaBJISET cUCTEMa
OMONOTHYECKUX  3HAHWHA, TIONYYEHHBIX TMPH H3YYCHHUH  OOYyJarOIUMUCS
COOTBETCTBYIOIIMX CHUCTEMATUYECKUX pa3/ie]oB OMOJIOTHH B OCHOBHOM ImKoje. B
10-11 xnmaccax ATH 3HAHUS TOJY4YarOT pa3BUTHE. Tak, pacHIMpPEHbI U yriayOJeHBI
OMOJOTUYECKHUE 3HAHUSL O PACTCHUSX, KUBOTHBIX, TpHOaX, OaKTepUsX, OpraHu3Me
YyelnoBeKa, OOUIMX 3aKOHOMEPHOCTSAX JKHU3HM; JIOMOJHUTENIbHO BKIIOUEHBI
OMOJIOTMYECKHUE CBEJIEHUsl MPHUKIAJHOTO M IIOMCKOBOIO XapakTepa, KOTOphIE
MOJKHO HMCIOJIb30BaTh KaK OPHEHTUPHI IS MOCIEAYIONEro BeiOopa mpodeccun
Bo3MokHa Tak)ke HWHTErpanvs OHMOJOTHYECKHX 3HAHUM C COOTBETCTBYIOIIMMU
3HAHUSMHU, TOJYYCHHBIMH OOYYAIOMIMMHUCSA TIPH W3YyYEHUH (PU3UKH, XUMHUH,
reorpaduu ¥ MaTeMaTUKH.

Crpykrypa mporpamMmbl yuyeOHOro mpenmera «buonorus» oTpaxaer
CUCTEMHO-YPOBHEBBIH M HSBOJIOLMOHHBIA MOAXOJbl K H3YyYEHHUIO OHOJIOTUU
CornacHO MM, U3y4alOTCSl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIE JIsl )KUBBIX
CHCTEM Pa3HOTO YPOBHS OpPTaHU3AINU, SBOIIOIMN OPTraHMYECKOTO MHUpa Ha 3emiie,
COXpaHEeHHusi OHMOJIOTMYECKOro pa3HooOpa3usi miaHeTel. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJSIPDHOM M KJIETOYHOW OHOJOTrHMH, SMOPHOJIOTUU U



OMOJNIOTMM Pa3BUTUSA, TEHETUKHU U CEJEKIMH, OMOTEXHOJOTMH U CHHTETUYECKOU
OMOJIOTMH; aKTyalIM3UPYIOTCS 3HaHUSA oOydarolmuxcs Mo OOTaHMKE, 300JI0THH,
aHatoMuu, (Qusnonoruu ueinoreka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4€HHUE, OCHOBBI SKOJIOTHH U yueHue o onocgepe.

YueOuplii  mpeamer  «buonorus»  mpuszBaH  00ecmeYUTh  OCBOCHHE
00y4aroIUMHUCs OMOJIOTMYECKUX TEOPUN M 3aKOHOB, UACH, MPUHIIUIIOB U TIPABHIL,
JIEkKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA; 3HAHUH O
CTPOEHMHM, MHOTOOOpa3MM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IOIYJISALHUH,
OMOLIEHO3a, IKO-CUCTEMBI; O BBIIAIOIINXCS HAYUYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCJIEJOBAaHMSIX B OMOJIOTUY, IPUKIIAIHBIX aClIEKTax OMOJIOTMYeCKUX 3HaHUM. Jlis
pa3BUTHA M NOJJEpXKAHUS HHTEpeca OO0ydaromMxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuana B COJAEPKAHUM YYEOHOIO
npeamMera «bHOJOTHs MPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBJIICHUS W
pa3BUTHS TOW WJIM HHOM 00JIaCTU OHMOJIOTMM, BKJIAJOM OTE€YECTBEHHBIX H
3apyOEKHBIX YUYEHBIX B PEIICHHE BAKHEUIIUX OMOJIOTMUECKUX U 3KOJOTHYECKHX
npooem.

HEJN U3YYEHUSA YYEBHOTI'O IIPEJIMETA «BUOJIOT USI»

Lenp u3ydenus yuyeOHoro mpeamMera «buonorus» Ha yriiyoJIEHHOM ypOBHE
— OBJaAeHHME OOYYaIOMIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(QDYHKIIMOHAIBHOM
OpraHM3allid J>KMBBIX CHCTEM pa3HOTO paHra u NpuoOpeTeHne yMEHUi
UCITIOJIB30BaTh 3TU 3HaHUS B (DOPMUPOBAHMM MHTEpECA K OINpeAesIEHHON 00sacTh
poecCHOHANTLHON JIeATeNTbHOCTH, CBSI3AHHOW C OWOJIOTHEH, WU K BBIOOPY
y4eOHOT0 3aBeACHUS JJI MPOIOKEHHS] OMOJIOTHYECKOTO 00pa30BaHMS.

Joctmxenne wenau u3ydeHHs ydyeOHoro mnpeamera «buomorus» Ha
yrayOn€éHHOM ypoBHE 00€CTIEUMBAETCS PEHICHUEM CIIEIYIOUIUX 3a0a4:

—OCBOEHHE OOYYarOUMMUCS CHUCTeMbl OHOJOTHYECKUX 3HaHUU: 00
OCHOBHBIX  OHMOJIOTHYECKMX TEOpUAX, KOHICMIMSIX, THUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX W TpaBujiaX, COCTaBJISAIONIMX COBPEMEHHYIO €CTECTBEHHO-
HAayyHYI0 KapTUHY MHpa; O CTPOCHHH, MHOrooOpa3uu U OCOOEHHOCTSIX
OMONIOTMYECKUX CHUCTeM (KJIETKa, OpraHu3M, MOMyJSIUs, BHA, OHOTeOLEHO3,
ouocdepa); O BBLIAIOMIMXCSA OTKPBITUSAX M COBPEMEHHBIX MCCIEIOBAHUAX B
OMOJIOTHH;

—O3HaKOMJICHHE OOYyYalolIuXcs ¢ METOJaMU TO3HAHUS YKUBOW MPHUPOIBL:
UCCJIEIOBATEILCKUMU  METOJIaMU  OMOJIOTMYECKMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OWONOTHH, SMOpPUOJIOTMM W OWOJOTHH pa3BUTUSA, TCHETUKH U
CEeJIeKIIMM, OWOTEXHOJOTMM M CHHTETHYECKOM OHOJIOTHMH, TMaJCOHTOJIOTHUH,
HKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIbBHOTO  IMPOBENEHUS  OMOJOTHYECKHX
UCCleIOBaHU B Jabopatopun ©U B mpupone (HaOIOACHHE, HU3MEpEHHE,



HKCIIEPUMEHT, MOJICJIMPOBAHUE);

—OBJIaJIcHUE OOYyYalOIUMHCS YMEHUSIMU: CaMOCTOSTEIbHO HAXOJUTh,
aHAJIM3UPOBaTh U UCIOJIB30BaTh OMOJOTHYECKYI0 WH(MOPMAIUIO; MOJIb30BATHCS
OHoJIOoTrNYeCcCKOn TEPMHUHOJIOTHENl W CHUMBOJIMKOW; YCTAHABIWBATh CBS3b
MEXIYy pa3BUTUEM OUOJIOTMM U COLUATBHO-3KOHOMUYECKHUMH M HKOJIOTHYECKUMU
npo0biieMaMy 4YeJIOBEUECTBA; OLIEHWBATH IOCJEICTBUS CBOCH ACSITENBHOCTH IO
OTHOIIICHUIO K OKpY’Kalolled NpUpOTHOM cpene, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO0  OKPYXKAIOIIMX  JIIOACH; OOOCHOBBIBAaTH M  COOMIOJATH  MEpbI
npoPHIaKTUKA MH(EKIMOHHBIX 3a00JIeBaHMM, TIpaBUiIa OBEACHUS B MPUPOJE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENESITEIIbHOCTH B UPE3BbIYANHBIX
CUTyallMsX MPHUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITUS B 00J1aCTU OMOJIOTUH;

—pa3BuTHEe |y OOydYaroUuXxcsl  HMHTEJUIEKTyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM B MpPOLECCEe 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSMU U
COBPEMEHHBIMH HCCIEAOBAHUSIMU B OHOJIOTHMH, pPEIIaEMbIMU €10 MpolJeMaMu,
METOJI0JIOTHEN OMOJIOTHYECKOTO MCCIIEA0BaHNUS; POBEACHUS dKCIIEPUMEHTAIbHBIX
UCCIJIEJOBaHUM, peleHus: OMONIOrMYECKUX 3a/1a4, MOAEINPOBAHUS OMOJIOTUYECKIX
OOBEKTOB U MPOLIECCOB;

—BOCHHUTAaHUE Y O0yYAIOIINXCS LIEHHOCTHOIO OTHOWICHMS K KMBOW MPUPOJE
B LEIOM M K OTACIbHBIM €€ O0ObeKTaM U SBICHUSIM; (OPMHUPOBAHUE
HKOJIOTUYECKOM, TEHETHYECKOW TpaMOTHOCTH, OOIIEH KyJbTyphl MOBEJACHHS B
NPUPOE; MHTErPALlMU €CTECTBEHHO-HAYUYHBIX 3HAHUMH;

npuobpereHue  OOy4yarOUUMHUCS  KOMIETEHTHOCTH B  PAallMOHAIBHOM
IPUPOJIOTNIOIB30BaHUM (COOJIOICHUE MpaBWJI TOBEACHUS B MPUPOJE, OXpaHbl
BHJIOB, KOCHCTEM, OMocdepbl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpYXXaloIUX  Jrojer  (coOmomeHuss Mep NpoPUIaKTUKKA — 3a00JIeBaHUIM,
oOecrieyeHne O€30MacCHOCTH JKU3HEACSITEIbHOCTH B YPE3BBIYAMHBIX CHUTYaLHSIX
OPUPOAHOTO M  TEXHOIEHHOIO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUM U YMEHUI B MOBCETHEBHOM KU3HU;

—CO3/IaHle  YCJOBUH  JUISI  OCO3HAHHOTO  BBIOOpA  OOYYAIOIIUMHUCS
VIH/INBU1yaJIbHOU oOpa3oBaTenbHOI TPAEKTOPUH, CIIOCOOCTBYIOIIEH
NOCHEAYIOMEMY MPOPECCHOHATBLHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
WHIMBUTyaIbHBIMUA WHTEPECAMU M MOTPEOHOCTSIMHU PETHOHA.

B3auMocBs3b ¢ mporpaMMoil BOCUTaHUS.

PabGouass mnporpamma pa3paboraHa ¢ yyeToM palOodeil mporpammbl
Bocnutanuss MKOY COIIl Ne 2 r. Maiickoro. [IporpamMmma npenHazHadyeHa Jis
IJIAHUPOBAHUSI M OpraHU3allid CHUCTEMHOW BOCHUTATEIBbHOW JEATEIBHOCTH C
HENbI0 JOCTHKEHHsI OOYy4YalolUMUCS JMYHOCTHBIX PEe3yJlbTaTOB 00pa3oBaHUs,
onpeneneHHblx PI'OC; peanusyercs B €IUHCTBE YPOUHOM H BHEYPOUHOMU



nestenbHoCcTH. [IpemycmaTpuBaer npuoOileHre OO0ydYarolMXCd K POCCUHUCKUM
TPaJAMIIMOHHBIM JYXOBHBIM LIEHHOCTSIM, BKJIIOUYas KyJIbTYpPHBIE LIEHHOCTH CBOEH
ATHUYECKOU TPYIIIbI, TpaBuUjIaM U HOpMaM IOBEJEHUS B POCCUUCKOM OOIIECTBE.
Pe3ynbpTaThl NOCTHXKEHUS LIETU, PEIICHUs 3aJad BOCIHUTAHMS JaHbl B Qopme
LEJEBbIX OPHUEHTUPOB, MPEJICTABICHHBIX B BHJAE O0O0OOLIEHHOrO HOPTpPETa
BBIIYCKHUKA HAa YPOBHE CpeaHero oOmero oOpa3oBaHHs M OTPaKEHbl B
JUYHOCTHBIX pe3yibTaTax JaHHON pabodeil mporpaMMel.

MECTO YYEBHOI'O NIPEJIMETA «BHUOJIOI'US)» B YYEBHOM
IIJIAHE

[Iporpamma cocTtaBieHa ¢ Y4ETOM KOJMYECTBA YacOB, OTBOAMMOrO Ha
uzydyeHue mnpeamera «buonorus» yd4eOHbIM IUIAHOM Ha YriyOJIEHHOM YpOBHE B
10—11 xmaccax. [Iporpamma paccuntTana Ha MPOBEACHHUE 3 U 3aHATUN B HEACIIO
Ipy U3ydyeHUU npenmera B TedeHue aByx JieT (10 u 11 xmaccer). Ob6miee yucio
y4eOHBIX 4YacoB 3a 2 roja oOydeHus: coctapisieT 204 4, u3z Hux 102 4 (3 u B
Henemo) B 10 kimacce, 102 4 (3 u B Heneno) B 11 kimacce.

OT0op OpraHuM3allMOHHBIX (POPM, METOAOB M CPEICTB OOY4YEHMs] OMOIOTHU
OCYILECTBISIETCS ¢ Y4ETOM CHELM(PHUKU €ro COoAEpk aHHWs M HaANpaBJIECHHOCTU Ha
IPOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHMA B  OpraHU3alUAX CpPEAHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM IIPH OOYYEHHH OMOJIOTUU Ha YriyOJIEHHOM ypOBHE
ABJIIETCSl TIPOBEJIEHUE JTA0OPATOPHBIX M MIpakTUYecKux pador. Takxke ydactue
OoOy4aronMXxcsi B BBIMOJHEHUU MPOEKTHBIX M YYEOHO-HUCCIEAOBATENbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENsIeTCs y4YuTelIeM Ha OCHOBE  HMEIOLIUXCS
MaTepuaIbHO- TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUHM.

B TeMarmyeckoM MJIaHUPOBAHUM U1 KaXJIOTo Kjacca MpeArnoaaraercs
pe3epB yueOHOro BPEMEHH, KOTOPBIA YYHMTENIb MOXET MCIOJIb30BaTh MO CBOEMY
YCMOTPEHHUIO, B TOM YHUCJE JJis1 MPOBEACHUS] OO0OOIIAIONIUX YPOKOB, 3alUTHI
00y4YaroImMUMUCS MMPOEKTHBIX U YUEOHO-UCCIIEIOBATEILCKUX PAOOT.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
NPEAMETA
«BbNOJIOT'US)» HA YPOBHE CPEJAHEI'O OBLHIEI'O
OBPA30OBAHUA

N3yuenne OWoONOTMU B CPEAHEH IIKOJE HAmpaBJIeHO Ha JOCTHUXKEHUE
OOyYaromMUMUCS CJICAYIOMMUX JIMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX
pe3ynbTaTOB OCBOEHHUS Y4€OHOI0 MpeAMETA.

JINYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX PE3yJbTATOB OCBOECHUS IMpeaMera «bHuosiorus»
BBIJIEJICHBI CIIEAYIONINE COCTABIISIIOIINE: 0CO3HAHUe OOYYaIOIIMMUCS POCCHUICKON
Irpa)XJaHCKOU WJIEHTUYHOCTH — TOTOBHOCTHU K CaMOpPa3BUTHIO,
CaMOCTOSITEIFHOCTH U CaMOOTPEICNICHUIO; Hanuuue momusayuu K OOyUEHHUIO
OHMOJIOTUY; yYelleHanpasieHHoe pa3eumue BHYTPEHHUX YOeXKIEHU JMYHOCTH Ha



OCHOBE  KJIIOUEBBIX IIEHHOCTEH MW  HMCTOPUYECKUX  TPATULMUM  Pa3BUTHUSA
OMOJIOTMYECKOTO  3HAHUS, 20MOBHOCMb U  CHOCOOHOCMb  O0yYarONTUXCs
PYKOBOJICTBOBaTbCSI B CBOCH  JEATEIBHOCTH  I[EHHOCTHO-  CMBICJIOBBIMHU
YCTAaHOBKaMHM, MPUCYIIUMH CHCTEME OHOJIOTMYECKOr0o OOpa3oBaHUS, HaIUYHE
9KOJI02UYECKO20 NpABOCO3HAHUS, CIOCOOHOCTH CTaBUTh II€IM W  CTPOUTH
’KU3HEHHBIE IIJIaHBL.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS TMpenMera «bHojorus» AoCTUTAIOTCS B
CANHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUHUCKUMH COITMOKYJIBTYPHBIMHA, UCTOPUUECKAUMH U TyXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATHIMHA B OOIIECTBE MPaBWJIAMHU M HOPMaMHU
MOBEJCHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUS, PAa3BUTHUS BHYTPEHHEH TO3WIMU JIMYHOCTH, MATPUOTH3MA,
YBAXEHUS K 3aKOHY WM TIPABOIOPSAKY, YEJIOBEKY TPYy/la M CTapuieMy MOKOJICHHIO,
B3aMMHOTO YBa)XCHHUs, OEpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACICIUIO H
TpaguIlsIM MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuiickoit ®denepanuu, Tpupoje |
OKPY’KAIOIIEH Cpee.

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHUSA ydeOHOro mnpeaMera «buomorusy»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCsI PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH IIO3MIMEH JUYHOCTH, CHCTEMOM IICHHOCTHBIX
OpHEHTAIl{, TIO3UTHUBHBIX BHYTPCHHUX  YOEXIEHWH, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINECTBA, PACIIUPEHUE KU3HEHHOTO
OTIBITA W OTBITA JCATCIBHOCTH B MPOIECCE peaTn3allid OCHOBHBIX HaIlpaBICHUI
BOCITUTATEJILHOMN JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1. I'pa:knanckoro BoCnuTaHus:

— c(hOPMHUPOBAHHOCTh TPAXKJAHCKOW TIO3WIHMKM OOYYalomerocs Kak
AKTHBHOT'O U OTBETCTBEHHOT'O YJIEHa POCCUHMCKOTO OOIIECTBA;

— OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TIIpaB MW O00S3aHHOCTEH,
YBaKCHHE 3aKOHA U TIPABOIOPSIKA;

— TOTOBHOCTh K COBMECTHOM TBOPUYECKOHN JEATCIBHOCTH IPHU CO3JaHUH
y4eOHBIX MPOCKTOB, PEIICHUN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

— CIIOCOOHOCTh OMPEAEIISITh COOCTBEHHYIO TO3UIIMIO TI0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HHU U OOBSICHSITH €€;

—YyYMEHHE YYHTHIBATh B CBOUX JICHCTBHUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIFOJICH ¢ Pa3HBIMU YOSKICHUSAMH, KYJIbTYPHBIMH IICHHOCTSIMH U
COLIMAIBHBIM ITOJIOKEHUEM

— TOTOBHOCTb K COTPY/THUYECTBY B IIPOLIECCE COBMECTHOT'O BBITTOJIHEHUS
y4eOHBIX, TO3HABATENIbHBIX U UCCIEOBATEIbCKUX 3a/]a4, YBAXKUTEIbLHOE
OTHOIIICHHE K MHEHUIO ONIMOHEHTOB MPH OOCYX IEHUU CIIOPHBIXBOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

— TOTOBHOCTb K TYMAHUTAPHOU U BOJOHTEPCKOU NEATEIHHOCTH.

2. ITaTpuoTH4YECKOr0 BOCIMTAHMS:

— c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakTaHCKOW HJISHTHYHOCTH,

NaTpUOTU3MA, YBAKEHUS K CBOEMY HApoOJly, YyBCTBA OTBETCTBEHHOCTH IEPE.
PonuHou, ropaoctu 3a CBOM Kpau, CBOXO POoIMHY, CBOM SI3bIK U KYJIBTYPY, IMPOILIOE



Y HACTOsIIEe MHOIOHAMOHAIBLHOTO HaponaPoccuy;

— LIEHHOCTHOE OTHOILIECHHWE K INPUPOJHOMY HACIEIUIO U IaMITHUKAM
IPUPOABL; JOCTHKEHUAM Poccun B Hayke, HCKYCCTBE,

CIIOpPTE, TEXHOJIOTUSX, TPYJIE;

— CIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKHUX yUYEHBIX B CTAHOBIICHUE U
pa3BuTHE OHOJOTHH, MOHUMAaHHWE 3HAuY€HUs OHOJOTMM B TO3HAHMM 3aKOHOB
IPUPOABL, B dKU3HU YEIOBEKA U

COBPEMEHHOT0 00OIECTBA;

— uzeiHas yOexIEHHOCTb, TOTOBHOCTh K CIyXeHUI0 OTEUecTBY U €ro
3alUTe, OTBETCTBEHHOCTH 3a €T0 CyAbOY.

3. JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

— OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPO/Ia;

— chOpPMHPOBAHHOCT, ~ HPABCTBEHHOTO  CO3HAHMS,  ATHYECKOTO
MTOBEJICHUS;

— CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHbBIC
pELIEHHUs], OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIECHHOCTH;

— OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

— OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJIUTEIISIM, CO3JAaHUIO

CEMbH Ha OCHOBE OCO3HAHHOIO IPUHATHS LIEHHOCTEW CEMEHWHOW »KWU3HU B
COOTBETCTBUUC TpaAULUsAMHU Hapo10B Poccum.

4, ICTETUYECKOT0 BOCTIMTAHMS:

— ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUas 3CTETUKY ObITa,

HAyYHOTO M TEXHUYECKOrO TBOPYECTBA, CIOpPTA, TPyJa, OOIIECTBEHHBIX
OTHOIIICHU;

— MOHMMAHUE 3MOIMOHAIBLHOTO BO3ACHCTBUS >KMBOM HPUPOIBI U €€
[IEHHOCTH;

— TOTOBHOCTh K CaMOBBIP@XKEHHUIO B pPa3HbIX BHUJAX MCKYCCTBa,
CTpEMJICHUE MIPOSIBIIATH KAYECTBA TBOPUECKOM JIMUHOCTH.

5. DuU3NYECKOro BOCIIMTAHMS:

— MOHUMAaHUE U peau3alus 30pOBOro u 6e30macHoro oopasa

KU3HU(3I0POBOE THTaHHUE, COOJIIOACHUE TUTMEHUYECKUX MPaBWI H

HOPM,CcOaTaHCUPOBAHHBIA PEXXHUM 3aHATUN U OTIbIXA,

peryinsipHas pu3nyeckasi akTUBHOCTh), O€PEKHOI0, OTBETCTBEHHOTO U
KOMIIETEHTHOTOOTHOILICHHS] K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY
3JI0pPOBBIO;

— MOHMMAaHUE IEHHOCTU MPABUJI WHIWBHUAYATBHOTO M KOJJIEKTHUBHOTO
0€30MacHOTOTIOBEICHUS B CUTYAIIHSIX, YTPOKAIOIITIX

310POBBIO U )KU3HU JIFOJICH;

— OCO3HAHUE MOCIEICTBUI U HEMPUSATHUE BPEIHBIX IPUBBIYECK
(ymoTpeOaeHust aKoroJisi, HAPKOTUKOB, KypEHHUS ).

— TpyaoBoro BocnuTaHus:
— TOTOBHOCTH K TPY/y, OCO3HaHUE IIEHHOCTU MacTePCTBa, TPY10IH00HE;

—T'OTOBHOCTh K AKTHUBHOM ACATCIBHOCTH TEXHOJIOTUYECKON U COHHaHBHOﬁ

HAIpPaBJIEHHOCTH, CIOCOOHOCTh HHULIUUPOBATD,
BUOJIOI'UA. bazossiit ypoBens. 10—11 knaccer 11
IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATh TaKylO JESTEIbHOCTD;



— UHTEpeC K pa3iauyHbiM cdepaM NpodecCHOHATBHOU IEeSTENbHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBIA BbIOOp Oyayiiell mpodeccuu U peann30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TUIAHBI;

— TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha
IIPOTSKEHNUN BCEU KU3HHU.

6. IKOJIOTHYECKOr0 BOCIIMTAHMSA

— HKOJIOTUYECKHU 11eJIecO00pa3Hoe OTHOIICHHE K MPUPOJE Kak
VCTOYHHKY >KM3HU Ha3emile, OCHOBE €€ CYIIECTBOBAHUS;

— MOBBILICHUE YPOBHS 3KOJOTHUYECKON KyJIbTYPhL: IPUOOPETEHUEOIIBITA
IUIAHUPOBAHUS IOCTYIIKOB M OLICHKH UX BO3MOKHBIX TIOCJIEACTBUMN IS
OKPYKaIOUIEN CPEIbL;

— OCO3HaHUE rI00aIbHOTO XapaKTepa HIKOJIOTUYECKUX MPOOIEM U MyTei
UX pELICHMUS;

— CIOCOOHOCTH UCIIOJIB30BATh PHUOOpETaEMble IPU U3YUEHUN

OMONOrMM 3HAaHUS M YMEHHUS MpPU peHIeHUH MNpoOJeM, CBA3AHHBIX C
palMOHaIbHBIM PUPOJONOIb30BaHUEM (COOJIOJCHUE TpaBUJl IOBEACHUS B
IIPUPOJE, HAIPABJICHHBIX HA COXPAaHEHHE PABHOBECHS B DKOCUCTEMAX, OXpaHy
BUJIOB, DKOCUCTEM, OnoCchephl);

— AKTUBHOE HEINPUATHE JEWCTBUW, MPUHOCAIINX BpEI OKPYKAIOIIEH
IPUPOAHON Ccpelie, YMEHUE NPOTHO3UPOBATh HEOIArONPUSTHBIE SKOJOTUYECKUE
MOCJIEICTBUS MPEAIPUHUMAEMBIX AEHCTBUI U PEIOTBPAIIATh UX;

— HaJIMYHUE pPa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKON
KyJbTYpBl, ONBITA JEATEIBHOCTH 3KOJIOTMYECKOW HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSl UMM B MO3HABATEJIbHOM, KOMMYHUKATHUBHOW M COLMAJIBHOU
IIPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKON JESITEIIbHOCTH 3KOJIOTMYECKOU

HaIPaBJICHHOCTH.
7. IleHHOCTH HAYYHOTO MO3HAHMS:
— chOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO pa3BUTHSI HAayKd U  OOIIECTBEHHON MpPaKTUKH,
OCHOBAaHHOTO Ha JIUAJIOTe KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
HOJIUKYJIbTYPHOM MUPE;

— COBEPIICHCTBOBAHMUE SI3bIKOBOM U UNTATEIILCKON KYJIbTYPHI

KaK Cpe/ICTBa B3aUMOJCHCTBUS MEXKY JIFOIbMU U TIO3HAHUS MUPA;

— MOHUMAaHUe crienuPrK OMOJIOTHHM KaK HAayKW, OCO3HAHUE €€ poJik B
(GbOopMUPOBAHUN PALMOHATIFHOTO HAYYHOTO MBILIUICHUS, CO3JaHUM IEIOCTHOrO
IpeJCTaBiICHUs 00 OKPY’KAIOLIEM MHUpE KaK O €IMHCTBE MPHUPOAbI, YeOBEKa U
oOIIecTBa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHHH MpoOiieM
COXpPaHEHUs IPUPOTHOTO PABHOBECHS;

—y0exAEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJIsi COBPEMEHHOW IMMBHUIIN3AIINN:
oOecrieueHrss HOBOTO YpPOBHS Pa3BUTHUS MEIUIIMHBI, CO3[aHUS TMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb pPEecypcHble  MpPOOJEeMbl  Pa3BUTHS
YeJI0OBEYECTBA; MOKCKA MyTeH BBIXOJa U3 TIO0ANBHBIX YKOJIOTUYECKUX MPOOIeM U
o0ecrieyeHrss  MepexoJa K  YCTOMUMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HU;



— 3aMHTEPECOBAHHOCThH B MOJYyYEHUU OMOJOTWYECKUX 3HAHUU B IENSAX
MOBBIIMICHUS OONIEH KYJIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMupyemMoit
IpU U3y4EeHUU OMOJIOTHH;

— NMOHMMAHUE CYUIHOCTH METOJOB TIIO3HAHMS, WCIOIb3YEMBbIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTh HCIIOIb30BaTh MOJydyaeMble 3HAHUSA MJIs
aHanM3a U OOBSICHEHUS SIBICHUM OKPYXKAIOIIETO MHUpa U MPOUCXOASAIHNX B HEM
U3MEHEHUH; yMEHHE JellaTh OOOCHOBaHHBIC 3aKJIIOYCHHMS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIITNXCS TAHHBIX CIENBIO TTOJYICHHS TOCTOBEPHBIX BHIBOJIOB;

— CIOCOOHOCTH CaMOCTOSTEIBHO MCIOIB30BaTh OMOIOTUYECKUE 3HAHUS
JUTSL pelieHus TPo0JIeM B PEATbHBIX JKU3HEHHBIX CUTYAIHsX;

— OCO3HaHHE I[EHHOCTU HAyYHOU JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AESTEIHOCTD

WHUBUTyaJIbHO U B TPYIITIC;

— TOTOBHOCTh U CHOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HaHWA 1O OWOJIOTUH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

B  mpomecce  mOCTMXKEHHS ~ JIMYHOCTHBIX  PE3yJbTaTOB  OCBOCHUS
OoOy4YaromMuMHUCs TPOrpaMMbl CPEIHETOo OO0IIero 00pa3oBaHUsl y OOyYarOUIUXCs
COBEPILICHCTBYETCS IMOYUOHANLHBIL UHmMesIeKm, MpEANnoararonmii
Cc(OpMUPOBAHHOCTD:

— CAMOCO3HAHUA, BKIIOYAIONIETO CIHOCOOHOCTh TOHHMMATh  CBOE
HOMOIIMOHAJILHOE COCTOSIHME, BHUJCTh HAIMpaBICHUS pa3BUTHs COOCTBEHHOMU
AMOILIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B ce0€;

— camope2yauposansl, BKIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJACHHE, CIOCOOHOCTh QJaNTUPOBATHCA K
OMOITMOHAIEHBIM U3MEHEHHSIM | TPOSBIISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

— 6HYMpeHHel MOmueayuu, BKIIOYAOIEH CTPEMIIEHUE K JTOCTHXKEHUIO
eI W YCIeXy, ONTHMH3M, WHHUIIMATUBHOCTh, YMECHHE ICHCTBOBATH, MCXOMS W3
CBOMX BO3MOKHOCTEH;

— oMnamuy, BKIIOYAIOMIEW CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JIPYyTUX, YYUTHIBaTh €ro TMpPH OCYIIECTBICHUH KOMMYHHUKAIIUH,
CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

— COYUATIbLHLIX HABLIKOG, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTPAUBATH
OTHONICHUS C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISTH

WHTEPEC U pa3periaTb KOHPIUKTHI.

METANIPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3yJabTaThl OCBOEHHUs ydeOHOro mpemmera «buomorus»
gKaOYaiom. 3HauUUMble 1 (OPMUPOBAHMS MHMPOBO33PEHMSI O0Yy4arOUIUXCs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHbIC MOHSATHSA, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M COeruduKy METOJOB IIO3HAHMS,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHsI, SIBJICHHE,

mpolecc, CUCTeMa, HaydHbId (DAKT, MPUHIINI, TUTOTE3a, 3aKOHOMEPHOCT,
3aKOH, TEOpHsl, WCCIENOBAaHUE, HAONIO/CHNE, M3MEPEHUE, SKCIIEPUMEHT H Jp.);
yHUBEpCalbHble Yy4yeOHble JeHCTBUS (TO3HABaTeIbHbIE, KOMMYHUKATHUBHBIE,
peryJsTUBHBIE), obOecrieunBaroIIe dhopmupoBaHue GyHKIIMOHATBHOM



I'paMOTHOCTH U COHH&HLHOﬁ KOMIICTCHIIN U O6y‘IaI-OHII/IXC}I; CITOCOOHOCTh
06y‘IaIOHII/IXCH HCIIOJIB30BaTh OCBOCHHBIC MCXKINCHOUITIIMHAPHBIC,
MHUPOBO33PCHYCCKUC 3HaHUA H  YHHUBCPCAJIBHBIC y‘le6HI>I€ I[GﬁCTBHSI B
MMO03HABATEILHOU U COHH&J’IBHOﬁ IMIPAaKTHUKC.

MeTtanpenMeTHbIe pe3yabTaThl OCBOSHUS IPOTPAMMBI CPETHETOO0IIEr0
00pa30BaHMsI TOKHBI OTPAXKATh:

OByajieHHe YHUBEPCAJIbHBIMHU Y4e€OHBIMH MO3HABATEIbHBIMU
AeCTBUSIMM:

1) Oazo6vie n02uiecKue 0eucmeusl.

— CaMOCTOATENBHO (DOPMYITUPOBATH U AKTYaJIU3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€BCECTOPOHHE;

— WCITOJIB30BATh TIPH OCBOECHUHW 3HAHHUM MPUEMBI JIOTHYECKOTO
MBIIIICHUS (aHAIM3a, CAHTE3a, CPaBHEHUS, KilaccuuKaIuu, 0000IIeHHs ),
PacKphIBaTh CMBICI OMOJIOTHYECKHUX TMTOHATHH (BBIICIATh UX XapaKTEPHBIC
MIPU3HAKH, YCTAHABIMBATE CBSI3U C APYTUMHU ITOHATHSIMH ),

— OTIPEICISITh e ACSITSIBPHOCTH, 3a7aBas MapaMeTphbl U KPUTEPHUH
UX JIOCTHXKEHHS,COOTHOCUTH PE3YyJIbTATHI IEITEIIbHOCTH C TTOCTABIIEHHBIMU
HEJSIMU;

— UCIIOJIb30BATh OMOJIOTUYECKUE MOHATUS JUIsl OOBSICHEHUS (PaKTOB U
SBJICHUM )KUBOWIIPUPO/BIL,

— CTPOUTH JIOTHUECKUE pacCyXJIeHUs (MHAYKTUBHBIC, TEAYKTUBHBIE, IO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEUHMS B paccMaTpUBAEMBIX
SIBJIICHUSIX, )OPMYIIUPOBATH BBEIBOBI U 3aKITFOUCHIS;

— MPUMEHSATh CXEMHO-MOJICTIbHBIC CPEIACTBA JUISI  TPEICTaBICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIIECHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a
TaK)K€  TPOTUBOPEUYMH  Pa3HOrO0  poja, BBIABJICHHBIX B  Pa3JIMYHBIX
UH(OPMAITMOHHBIX UICTOYHHUKAX;

— pa3pabaThIBaTh IUIAH PEIICHUs MPOOJIEMBI ¢ yUETOM aHAIH3a
UMEIOIINXCS MaTePUAIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

— BHOCUTH KOPPEKTHBBI B JESATEIHLHOCTH, OIIEHUBATH COOTBETCTBHE
PE3YNBTATOBIIENSIM, OIIEHUBATH PUCKH MOCIIEACTBUMN NESITEIbHOCTH;

— KOOPJIMHUPOBATh W BBIMOIHATH PabOTy B YCIOBHSIX PEabHOTO,
BUPTYAJIbHOTO MKOMOWHUPOBAHHOTO B3aWMOJICHCTBUS;

— pa3BUBATh KPEaTHBHOE MBIIIIJICHUE TIPH PEIICHUH KU3HCHHBIX
npoOJieM;

2) bazoevie ucciedosamenbckue Oelcmaus.

— BJIAJCTh HAaBBIKAMH yYEeOHO-HCCIICIOBATEIBCKOH H  TPOCKTHOU
NeSATETbHOCTH, HAaBBIKAMH pa3pelieHusi MmpoOjeM; o00JamaTh CHOCOOHOCTBHIO H
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PEIICHUS MPaKTUYECKUX
3aJ1a4, MPUMEHEHHIO PAa3JIMYHbIX METOJIOB MMO3HAHMUS;

— WCIIOJIb30BaTh PA3JMYHBIE BUIBI JEATEIBHOCTH 110 TOJYYCHHUIO
HOBOTO 3HaHMSI, €T0 WHTEPIPETALNU, TPEOOPA3OBAHUIO U TPUMEHEHHUIO B yUeOHBIX
CUTYaIHMsIX, B TOM YHCJIE TIPU CO3TaHUH YICOHBIX M COIUATBHBIX ITPOCKTOB;

— dbopMHpOBaTh HAYYHBIA THI  MBIIUICHUS, BIAACTh HAyYHOH
TEPMUHOJIOTHEN, KITFOUEBBIMU MOHATUSIMHU U METOJIAMU;

— CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIEC 3a/1aul B 00pa30BaTEIbHON



ACATCIIBHOCTHU U JKU3HCHHBIX CUTYAllHsAX

— BBIABJIATL NPHYUMHHO-CICACTBCHHBIC CBA3M MW aKTyaJIM3UPOBAThH
3a1a4y, BbIABUI'daTb THUIIOTC3Y e€ peUICHUA, HAXOAUTb ApPryMCHTHI  JJIA
JO0Ka3aTCJIbCTBA CBOUX YTBCp)KﬂeHHﬁ, 3aaBaThb IIApaMCTPbI U KPUTCPUHU PCIICHUA,

— aHaJM3UPOBATh MOJTYUYCHHBIC B X0JI€ PEILICHUS 3a/1a4ud Pe3yJIbTaThl,
KPUTHYECKUOLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

— JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

— OCYILECTBJISITh 1IEJIE€HAIIPABIICHHBIN MTOMCK IEPEHOCA CPEACTB U
CIIOCOOOB JIEUCTBUSAB MPOPECCUOHAIBHYIO CPELY;

—YyMETh MIEPEHOCUTH 3HAHWS B TIO3HABATEIHLHYIO U IPAKTUYECKYIO 00J1acTH
KU3ZHEIEATEIbHOCTH;

— YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 001acTel;

— BBIJIBUTAaTh HOBBIE UJEH, MPEIJIaraTh OPUTMHAIBHBIE MTOAXObI U
pelIeHus; CTaBUTHIIPOOIEMBI U 33724, JOMYCKAIOIINE aIbTePHATUBHBIC PEIICHNUS;

3) Oeticmsus no pabome ¢ uH@opmayueti.
— OpPUEHTUPOBATHLCS B PA3IMUHBIX HCTOYHUKAX UHPOpMALIUU
(Tekcre y4eOHOTO nocoowus, Hay4YHO-TIOMYJISIPHOM JuTEepaType,

OMOJIOTHYECKUX CJIOBapsAX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHeTe), aHaNM3UpoBaTh HMHPOPMALUIO pA3IUYHBIX BHUAOB U  (PopM
IpEICTaBICHHUS, KPUTHUYECKH OIICHUBATH e JIOCTOBEPHOCTH "
HENPOTUBOPEUUBOCTB;

— (GopMynupoBaTh 3ampoChl U MPUMEHATh PaA3IUYHbIE METOJbl IMpPHU
MOMCKe U 0TOOpe Ouonorudeckoil nHdopmaiuu, HeOOXOAUMON MJIsi BHIMTOJTHEHUS
y4eOHBIX 3a/1a4;

— TPHOOPETaTh OMBIT MCIOIH30BAHHUS HHPOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3INIHBIX
MIOMCKOBBIX CHUCTEM;

— CaMOCTOSITENIFHO BHIOMpaTh ONTHUMAIBHYIO (HOpPMY MpEeACTaBICHUSI
ounonornyeckor mHpopmanuu (cxemsl, rpaduku, AUarpaMMsbl, TaOIULbI, PUCYHKA
H 1p.);

— UCIOJIb30BaTh HAy4YHBIH SI3bIK B KAaueCTBE CpPEACTBA Hpu padoTe ¢
Oounonornyeckon nHbopMaIeil: IPUMEHSITh XUMHUECKHE,

bu3nYecKue U MaTeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIIbl, a0OpeBHATYPY,
HOMEHKJIaTypy, HCIIOJIb30BaTh W TpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE
CpeICTBa HArJISAHOCTH;

— BJIAJICTh HABBIKAMU PACIIO3HABAHUS M 3AIIIUTH HHPOPMAIIUH,
nH(pOpMAITMOHHOM 6€30MaCHOCTH JTUYHOCTH.

OByaieHHe YHUBEPCATbHBIMU KOMMYHUKATHBHBIMHM 1€HCTBUSIMM:

1) obuenue:

— OCYIIIECTBISITh KOMMYHHUKAIIMKA BO BCeX chepax KU3HU; aKTUBHO
y4acTBOBATh BJUAJIOTe WIH JUCKYCCHH IO CYIIECTBY

oOcykaaemMoi TeMbl (YMEHHUE 3aJ]aBaTh BOIIPOCHI, BHICKA3bIBATH CY>KICHHUS
OTHOCHUTENILHO BBITIOJHEHUS MpeiaraeMoi 3ajaul, yYUThIBaTh HHTEPECHI U
COTJIACOBAaHHOCTDH MO3UIMMAPYTUX YIACTHUKOB JTUAJIOTA UM JUCKYCCHH);



— PaCIIO3HaBaATh H€B€p6aHbele CpcaAcCTBa O6H_ICHI/IH, ITIOHUMAaTb
S3HAYCHHUC COLHUAJIBHBIX 3HAKOB, IPCAIIOCBIIIOK BO3HHUKHOBCHHSA KOH(i)JII/IKTHBIX
CI/ITyaHI/If/'I; YMCTb CMATYATDh KOH(i)J'II/IKTBI H BCCTHU IICPCTOBOPLI;

—BJIaJIeTh PA3IUYHBIMU CTIOCO0AMU OOIICHUS W B3aWMOJCUCTBUSA; MOHUMATD
HaMEPEHUs JAPYTUX JIOJIEH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOU BO3PAKEHUS;

—pa3BEPHYTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHHUs C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

2) coemecmuas 0esimenrbHOCmb.

— IIOHMMATh W  HCIOJb30BaTh IMPEUMYIIECTBA KOMAaHIHOM U
WHIUBUIYyAIbHOM  paOOThl  MPU  PEIICHUH  OMOJOTHYECKOW  MPOOJIEMBI,
000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHHUsI TPYIIOBBIX (OPM B3aUMOCHCTBUSA
IIpU pEIIeHNU YYeOHOM 3a1auu;

— BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX IEHCTBHM, ¢ y4éTOM
OOILIMX MHTEPECOB U BO3MOKHOCTEH KaXI0r0 YieHa KOJJIEKTHBA;

— IIPUHUMATB LIEJIb COBMECTHOM JAEATEIBHOCTH, OPTaHU30BbIBATH

U KOOPAMHUPOBATH JEUCTBHS MO €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH
JNEUCTBUM, paclpelensiTh poJiM € y4€TOM MHEHUW YYaCTHUKOB, OOCYKIaTh
pEe3yNbTaThl COBMECTHOM pabOTHI;

— OLICHMBATh Ka4yeCTBO CBOETO BKJAJa M BKJIAJa KaXKJIOTO Y4aCTHHKA
KOMaH/1bl B OOLIMI pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

— Npeajarartb HOBBIE NPOEKTHI, OLEHHWBATh HJEH C TO3ULIUU HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

— OCYILECTBIIATH TO3UTUBHOE CTPATETUYECKOE MOBENCHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaKE€HUE, ObITh MHUIIUATUBHBIM.

OgByaieHue YHUBEPCAJIbHBIMU PEryJsiTUBHBIMH J1eHCTBUSIMU:

1) CamMoOOp2aHu3ayus.

— UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS1 BBISABICHUS MPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

— BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUI 11€€BbIE U CMBICIOBbBIE
YCTAaHOBKH B CBOMX JEHUCTBHSIX M MOCTYIKaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

— CaMOCTOSITEJIBHO ~ OCYILECTBJISATh  ITO3HABATEIIBHYIO  JIESITENBHOCTD,
BBISIBJIATH MPOOJIEMBbI, CTaBUTh M (HOPMYJIUMpPOBaTh COOCTBEHHBIE 3a7auyd B
00pa30BaTeIbHOMN AEATEIbHOCTH U JKU3HEHHBIX CUTYyAIIUX;

— CaMOCTOATENbHO COCTAaBJSITh IUIAH PEIICHHUS MPOOJIEMbl C y4ETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

— JIaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

— pacimupsTh paMK1 yueOHOTo MpeMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTCHUN;

— JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTUPOBATh €ro, OpaTh
OTBETCTBEHHOCTh 3apPECIICHUE;

— OLIEHUBATh MPUOOPETEHHBIH OIBIT;

— CIIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO MIUPOKOHN IPYIUITUN
B pa3HbIX 0O0JACTSIX 3HAHHM, MOCTOSHHO MOBBIIIATH CBOM 0Opa3oBaTENbHBIA U



KyJbTYPHBIN YPOBEHB;

2) CaAMOKOHMPOJIb.!
— JaBaTh OLICHKY HOBBIM CUTYaLUsIM, BHOCUTH
KOPPEKTHUBBI B JIEATENBHOCTD,O0LICHUBATh COOTBETCTBUE

pe3yJIbTaTOB LIETSIM;

— BJIAJICTh HABBIKAMHU MTO3HABATEILHON peIICKCUU KaK OCO3HAHUS
COBEPIIIAEMBIX ICHCTBUH U MBICIUTEIBHBIX ITPOIIECCOB,

WX pe3yJbTaTOB M OCHOBAHMIA, HCTIOJIB30BATh MPUEMBI PEIICKCUU IS
OIICHKH CUTYaIllH1, BEIOOpa BEPHOTO PEIICHUS;

— YMETh OLICHUBATh PUCKU ¥ CBOCBPEMEHHO ITPUHUMATh PEIICHUS 110 UX
CHIDKEHHUIO;

— MPUHUMATh MOTHUBBI M apTYMEHTHI APYTUX MPHU aHATU3E Pe3yIhbTaTOB
JeSITEIIbHOCTH;

3) npunsmue ceos u Opyeux.

— MPUHUMATH ceOsl, MOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

— MPUHUMATh MOTHBBI M aPTYMEHTHI IPYTUX MPU aHATN3E PE3yIbTaTOB
NEeATETLHOCTH;

— MIPU3HABATh CBOE MPaBO M MPABO JAPYTUX HA ONTHOKH;

— pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOroUYeIOBeKa.

MNPEAMETHBIE PE3YJIbTATDI (10-11 knaccsr)

[IpenmeTHbIe pe3yibTaThl OCBOEHHUSA COAEPKAaHHUS Y4eOHOro mpeaMeTa
«buonorusi» Ha yrayOJEHHOM ypOBHE OpPUEHTUPOBaHbI Ha oOecledeHue
npo@uIbHOrO O00y4YeHHUs CTaplIeKIacCHUKOB Ouosiornd. OHU  BKJIIOYAIOT:
cnenuuyeckue a1 OUOJIOTMM HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA 1O
OCBOEHUIO, UHTEPIIPETAllMK U NMPeoOpa30BaHUIO 3HAHUW, BHUJIbI ACSTEIBbHOCTU IO
MOJyYEHHUIO HOBBIX 3HAHUM U MX MPUMEHEHUIO B Pa3IMYHbIX yU4eOHBIX, a TAKXKE B
peanbHBIX >KM3HEHHBIX cuTyanusax lIpeaMeTHble pe3yibTaThl MPEACTABICHBI IO
roJlaM U3y4eHHusl.

INPEAMETHBIE PE3YJIBTATBI 110 KIIACCAM:

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus»
JOJKHBI OTPAXKaTh:

1) chopMuUpPOBAHHOCTb 3HAHUN O MECTE U POJIK OHMOJIOTUH B

CUCTEME€ HAy4yHOTO 3HaHUS €CTECTBEHHBIX HayK, B (HOpPMHpPOBAHHUU
COBPEMEHHOU €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa U HAyYHOT'O MUPOBO33PECHUS;
O BKJaJIe¢ POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHU;
(GYHKIIMOHAJIBHON IPaMOTHOCTH Y€JIOBEKa JIJIsl pEeLICHHMsI )KU3HEHHBIX 33]1a4;

2) BIIAJICHUE CHCTEMOW OHMOJIOTUUECKHX 3HAHHM, KOTOpas BKIIOYACT:
OCHOBOIIOJIArarone OHWOJIOTUYECKUEe TEPMUHBI M TMOHATHS (PKU3Hb, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE); OMOJOTMUECKHE TEOPUU
(xnetounast teopust T. [lIBanna, M. Illneiinena, P. BupxoBa; xpoMocomHasi Teopus
HacnencTBeHHocTH T. Moprana); ydenuss (H.M. BaBuinoBa — o 1eHTpax
MHOTO00pa3usi W TMPOUCXOXKACHUS  KYJIbTYpPHBIX  pacTeHWil);  3aKOHBI



(enmHOOOpa3KWsi MOTOMKOB IEPBOTO TMOKOJCHHUS, PaCHISIJICHUs, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacieaoBanusi [. MeHuens; TOMOJIOTUYECKHUX PSAJIOB B
HacJIeICTBEHHON NU3MEHUYNBOCTH H.N. Basuiosa); IIPUHIUATIBI
(KOMILJIEMEHTapHOCTH );

3) BJIaJICHUE OCHOBHBIMU METOJIaMH HAyYHOTO MO3HAHUSI, UCIOJIb3YEMbIX
B OHOJIOTUYECKUX HCCICIOBAHUAX JKUBBIX OOBEKTOB (OINUCAHHUE, H3MEpEHHe,
HaOJIOICHHE, SKCTICPUMEHT);

4) yMEHHE BBLIEHATh CYLIECTBEHHbIE IPU3HAKU: BHUPYCOB, KIETOK
IPOKAPUOT U SYKapUOT; OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM
yucie 0akTepuil, rpuOOB, pacTeHU, ’KUBOTHBIX U YEJIOBEKA; CTPOEHUSI OPraHOB U
CUCTEM OpraHoOB pacTeHui, KUBOTHBIX, YeJIOBEKa; IPOLIECCOB
AKU3HEJCATENIPHOCTH, NPOTEKAIOIMX B OpraHM3Max pacTeHUHl, XUBOTHBIX MU
yeJgoBeKa; OWOJOTMYECKUX IMPOIECCOB: OOMeHa BemiecTB (MeTaboJiu3M),
NpPEBpAIICHUs] SHEPIUH, OpPOKEHUS, ABTOTPOPHOTO M TIeTEPOTPOPHOrO THIIOB
nuTanus, QOTOCHMHTE3a W XEMOCHUHTE3a, MHUTO3a, Melo3a, TraMeToreHesa,
IMOpHOTeHe3a, MOCTAMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUA,
WHANBUIYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOT€HE3a), B3aUMOJCHUCTBUS TEHOB,
reTepo3uca; HCKyCCTBEHHOTO 0TOO0PA;

5) YMEHHE YCTaHABIMBATh B3aWMOCBS3H MEXIY OPraHOHMIaMHU KIIETKU
U UX (PYHKUHUSAMH, CTPOCHHUEM KJIETOK Pa3HbIX TKaHEW M UX (YHKIUAMH; MEXIY
OpraHaMd U CHCTEMaMH OpPraHOB y pAcCTEHHH, XMBOTHBIX U 4YeJIOBEKa U MX
GYHKIUSAMU; MEXIY CUCTEMAMHM OpPraHOB M UX (YHKUMSAMHU, MEXIY 3TalaMu
oOMeHa BEUIECTB; TallaMU KJIETOUHOTO KA U )KU3HEHHBIX [IUKJIOB OPraHU3MOB;
TanaMu 3MOPUOHAIBHOTO PA3BUTHUS; TEHOTUIIOM M (PEHOTHIIOM, (DEHOTHUIIOM U
dbakTopamu cpelibl OOUTaHUS;

6) yMEHHE BBISBIATH OTIMYUTEIBHBIC TMPU3HAKU JKUBBIX CHUCTEM, B TOM
YHCIIe PACTEHUH, )KUBOTHBIX M YEIIOBEKA;

7) yYMEHHE UCTIONIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI,
OMOJIOTMYECKYI0O TEPMHUHOJIOTHI0O M CHMBOJIMKY JJis JIOKAa3aTeJNbCTBA POJICTBA
OpPraHHU3MOB Pa3HBIXCUCTEMAaTUYECKUX IPYIII;

8) yMeHue pemarb OHOJOTMYECKHE 3aJauM; BBIABIATh INPUYUHHO-
CIIEICTBEHHBIE CBSI3M MEXKJIY HCCIEAYEMBbIMU OHOJOTMUYECKHMMH IpoLeccaMu U
SBJICHUSIMU; JleJaThb BBIBOJbI W TPOTHO3bl HAa OCHOBAHWHU IOJTYYEHHBIX
pe3yabTaTOB;

9) yMeHHME BBITIOJNHATH JIAOOPATOPHBIE W  TpPaKTHUYECKHe paboTHl,
coOJII01aTh ITpaBuiIa nMpu padoTe ¢ y4eOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

10) YMEHHE BBIIBUTATh THUIOTE3bI, MPOBEPSITh WX IKCIEPUMEHTATHLHBIMU
cpencTBamMu, (QOpMyIUpys IeNb HCCICAOBaHWs, aHAIM3HPOBATh MOTyUYCHHBIC
PE3YNIBbTaThI U JeNaTh BBIBOJIBL;

11) yMeHue ydacTBOBaTb B Y4YeOHO-HCCIEAOBATEIbCKOM paboTe 10
OMOJNIOTHH, HKOJIOTMH W MEAMIIMHE, MPOBOAMMOI Ha 0a3e MIKOJBHBIX HAy4YHBIX
o01IecTB, U MyOIMYHO MPEACTABIATh MOJYYEHHBIE PE3yJbTaThl HA YYEHUYECKHUX
KOH(DepeHIusX;

12) YMEHHE OLIEHUBATh ITHYECKUE aCIIEKThl COBPEMEHHBIX MCCIIEI0BaHUI
B oOmactu Ouomormd ¥  MEOUIMHBI  (KJIOHHUPOBAaHUE, HCKYCCTBEHHOE



OIINIOAOTBOPCHHUEC, HAIIPABJICHHOC HM3MCHCHHC TI'CHOMA M CO3JaHUC TPAHCICHHBLIX

OpraHu3MOB);

13)  ymeHwue OCYIIECTBIISTh OCO3HaHHBIH BBIOOD Oymymieit
npo(eCCHOHANBFHOW  JACSITENTPHOCTH B 00JAcCTH  OWOJIOTHH,  MEIWIIMHEI,
OMOTEXHOJIOTHH, BETCpUHAPHH, CEJIbCKOTO XO3SHUCTBA, 1117001 (S:10)7

IPOMBIIIICHHOCTH; yIIyOJNATh TO3HABaTENbHBIM HHTEpPEC, HamNpaBlCHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOJIKECHHE
OMOJOTHYECKOT0 00pa30BaHUS B YUPEXKICHUSX CPEIHEro MpodheCcCHOHATBLHOTO U
BBICIIIETO 00Opa30BaHUS.

11 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHUSI Y4yeOHOTro mnpenmera «buomorus»
JOJKHBI OTPaXKaTh:

1) chopMUpOBaHHOCTH 3HAHUWA O MECTE€ W POJU OHOJOTUU B CHUCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUS; B MO3HAHUHU
3aKOHOB MPUPOJIBI U PEIICHUU YKOJOTHYECKUX MPOOIJIEM YEIOBEYECTBA, a TAKKE B
pEIIeHUN BOIMPOCOB PAlMOHATIBLHOTO MPUPOJONOIL30BaHMS; U B (HOPMUPOBAHUU
[IEHHOCTHOTO OTHOIIEHUS K MPUPO/JIE, OOIIECTBY, YEIOBEKY; O BKJIaJ€ POCCUUCKHUX
U 3apyOeXHBIX YYEHBIX-OMOJOTOB B pa3BUTUE OWUONOTUU; (PYHKIHUOHAIBHOU
rPaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS KU3HEHHBIX 3a]1a4;

2) yMeEHHuE BIaJCTh CUCTEMON OMOJOTHUUECKUX 3HAHUM, KOTOpask BKIIOYAET
OTpEJEICHUs] M TOHMMAHHUE CYIIHOCTA OCHOBOIIOJATAIOIIMX OMOJIOTUYECKHUX
TEPMUHOB W TIOHATHM (BHI, IKOCHUCTeMa, Ouocdepa); OMOIOTHYECKHUE TEOpUU
(aBomroniionHas Teopus Y JlapBuHa, cCMHTeTHYECKash TEOPHs SBOJIOIUN); YUCHUS
(A. H. CeBeprioBa — 0 myTsx M HampasiieHusx 3Bojionnu, B.M. Bepnanckoro —
o O6mocdepe); 3akoHbI (reHeTudeckoro paBHoBecus J[x. Xapau u B. BaitnOepra;
3apoabiieBoro cxoactsa K.M. boapa); npaBuna (mMunumyma . JluGuxa,
HKOJIOTUYECKON MUpaMUIbl DHEPrum); rumnoTesbl (rumore3a «vupa PHK» VYV
['unGepra);

3) yMeHHe BIaJeTh OCHOBHBIMM METOJAMH HAy4YHOTO IO3HAHUA,
UCIIOJIb3YEeMbIMHU B OMOJIOTUYECKUX UCCIIEAOBAHUAX KUBBIX 00OBEKTOB U IKOCUCTEM
(onucaHue, U3MepeHue, HaONIOJACHUE, SKCIEPUMEHT); CIOCOOaMU BBISBICHUS U
OIICHKH aHTPOIIOTCHHBIX U3MEHEHHU B TIPUPOJIC;

4) yMEeHHE BBIJICIATh CYIICCTBEHHBIC MPU3HAKU: BUIOB, OMOTEOIICHO30B,
DPKOCUCTEM M OHMOC(epbl; CTAOMIM3HPYIOMIEro, ABWXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O oT0opa; aJJIONAaTPUYECKOTO u CUMITIATPUIECKOTO
BUJI000pPA30BaHUs;, BIUSHUSA JBWKYIIUX CHJI OBOJIONMM HA TeHO(DOHI
MOMYJISIIAN; TPUCTIOCOOTICHHOCTH OPTaHU3MOB K cpefie OOMTaHMs, YepelOBaHUs
HaIMpaBJICHU  ABOJIONMM; KPYroBOpOTa BEHIECTB M TIOTOKAa DSHEPruud B
HIKOCUCTEMAX;

5) yMeHHE yCTaHaBIMBATh B3aMMOCBS3M MEXIY IMPOIIECCAaMU 3BOJIIOLINH;
JBIDKYIIMMHA CHJIAMH aHTPOINOTeHe3a; KOMIOHEHTAMU Pa3JIMYHBIX IKOCHUCTEM H
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

6)  yMEHHE BBISBIATh OTJIMUUTENbHbIE TMPU3HAKU IKUBBIX CHCTEM;



MPUCIOCOOJICHHOCTh BHUJIOB K Cpelle OOUTaHMs; aOMOTUYECKHX U OMOTHYECKHUX
KOMIIOHEHTOB ~ JKOCHUCTEM; B3aMMOCBSI3€M  OpraHuM3MOB B  COOOILECTBAX;
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

7)  yMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHUECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII; B3aUMOCBSI3U OPIraHU3MOB U CPeJibl OOUTAaHMS; €TUHCTBA
YeJIOBEYECKMX pac; HEOOXOJMMOCTH COXPaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUECTBA,

8) ymeHue pemarh OHOJIOTHYECKHE 3a/adH; BBIABIATH NPUUYUHHO-
CIICJICTBEHHBIEC CBSI3U MEXKAY HCCICAYEMbIMH OHOJIOTUYECKUMHU TPOIECCaMHU U
SBIICHUSIMU; JIeJaThb BBIBOJbI W TPOTHO3bI HAa OCHOBAHWU TOITYYCHHBIX
pe3yIbTaToB;

9) yMmeHHE BBINOJHATH JAOOpPaTOpPHBIE U  IPAKTHUYECKHE pPabOTHI,
coOJII01aTh TIpaBuIIa Mpu padboTe ¢ y4eOHBIM U Ja0OpaTOPHBIM 000PYAOBAHUEM;

10)  yMeHHE BBIIBUTaTh TUIOTE3bI, MPOBEPATh UX IKCHEPUMEHTAIbHBIMU
cpeacTBaMH, (QopMyJupys Lelb HCCIEAO0BaHUS, AHAIW3UPOBATh MOJyYEHHBIE
pe3ynbTaThl U JeaTh BHIBOIBI,

11) yMeHue y4yacTBOBaTb B Yy4eOHO-HMCCIENOBATEIbCKOW pabdoTe 110
OMOJIOTHH, HKOJIOTMM W MEAMIMHE, MPOBOJAMMON Ha 0a3ze HIKOJBHBIX HAyYHBIX
O0IIeCTB, W MyOIMYHO MPEACTABIATh MOTYyYEHHBIE PE3yabTaThl HA YYECHUYECKHX
KOH(epeHUusX;

12) yMeHue OIlEHMBATh THIOTE3bl W TEOPUU O TPOUCXOXKICHUH KHU3HHU,
YelloBeKa M UEeJOBEUECKHUX pac, O TMPUYMHAX, MOCIHEACTBUIX U CIOCO0aX
MpeI0TBpaIIeHUs TJI00AIbHBIX U3MEHEHUI B Onocdepe;

13) ymeHue OCYIIIECTBJISITh OCO3HAHHBIN BBIOOD Oymyrieit
npodeCCUOHAILHOW ~ JIESITEIbHOCTH B 00JacTH  OMOJIOTHH,  DKOJIOTHH,
MPUPOJIOTIOIB30BAHUS, MEIULIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPUH,
CEJIbCKOTO XO35MCTBA, MUILEBON MPOMBILIIEHHOCTH; YriayOJsaTh MO3HABaTEIbHBIN
MHTEpEC, HANpaBJICHHBIH HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH podeccuu u
IPOJOJKEHHEe  OMOJOTMYEeCKOro 00pa3oBaHUs B YUPEXKACHHUSIX  CPEIHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30oBaHUs.

COJAEPKAHUE YYEBHOI'O ITPEJJMETA «bBUOJIOTUS»10 KJIACC

3 4 B Hezento, Bcero 102 4, u3 Hux 1 4 — pesepBHOE BpeMs

Tema 1. Buosorus kak Hayka (1 )

CoBpemeHHast OMOJIOTHsT — KOMILICKCHast Hayka KpaTkasi uCTopust pa3BUTHSI
Oouonorun  buojornyeckue  HayKM M W3y4aeMble ~ UMH  MPOOJIEMBI
dyHIaMeHTaIbHbIC, MPHUKIAJHBIE W TOWUCKOBBIC HAy4YHBIC HCCIICIOBAHHUS B
ounonoruu

3HaveHre OMOJOrHU B POPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbel Mupa I[Ipodeccun, cBs3aHHbIe ¢ Ouosoruel 3HaueHHe OWOJOTHH B
NPAKTHYECKON JICATCILHOCTH YeJOBEKa: MEIHUIIMHE, CEIbCKOM  XO3SHCTBE,
IPOMBIIIUIEHHOCTH, OXPaHE MPHPOIBI.



JlemoHcTpanuu:

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. {apsuH,
VY. TI'apeeun, I'. Mennens, B.11. Bepnanckuii, W. I1. [TaBnos, U. 1. Meunukos,
H.W. BaBunos, H.B. Tumodees-Peconckuii, /[x. Yorcon, @. Kpuk, /[.K. benses.

Tabauyvr u cxemvi: «CBsi3p OMOJIOTMU C IpPYyruMu Haykamu», «Cucrema
OMOJIOTHYECKUX HAYK)

Tema 2. JKuBble cuctemMbl M X U3ydeHue (2 1)

KuBbie cuctembl Kak mOpeaMeT u3ydeHus: Ouosioruu. CBOMCTBA JKHUBBIX

CHUCTEM: €IMHCTBO XHMMHYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3allid JKUBBIX CHUCTEM: MOJIEKYJSAPHBIM, KIETOUYHBIH,
TKaHEBBIH, OPTaHU3MECHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuocdepusiii. Ilpoueccbl, mpoucxondiue B KUBBIX
cucremax. OCHOBHBIC MpH3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Matepuu. Hayku, u3ydaromue ,K1uBbl€ CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3aIlUU.

N3ydenne xuBbIX cucteM. Meroasl Ouosiornyeckoid Hayku. HaGmroneHue,
M3MEpPEHHE, SKCIIEPUMEHT, CUCTEMAaTHu3allus, MeTaaHainus. Ilonarue o 3aBUCUMON U
HE3aBUCUMOW TiepeMeHHOM. IlnaHupoBanue »skcnepumenta. IlocTtaHoBKa H
npoBepka rumnote3. HyneBas runore3a. [loHsiTue BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOIYYEHHBIX
pe3yabTatoB. [IpUuYMHBI HUCKaOXKEHUST pPE3yNbTaTOB JKcrnepumeHTa. l[loHsTHE
CTaTUCTUYECKOIO TECTa.

JlemoHCcTpanumn

Tabmuibel U cxembl: «OCHOBHBIE MPHU3HAKH KU3HU», «bHoIorHYecKue

cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3alMU KUBOUN
npuponb», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU KHUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opranusmay», «buoreonenos», «buochepa», «Metosbl
V3y4EHUs )KUBOU MPUPOJIBD».

OoGopynoBanue:  jnaboparopHoe  oOOpyJOBaHUE  JJisi  IPOBEICHUS

HaOJII0/ICHUM, U3MEPEHUM, SKCTIEPUMEHTOB.
[Ipaktuueckas pabota «Mcmnonap30BaHne pa3TUuIHBIX METOJIOB MTPU U3YUCHHUH

JKHUBBIX CUCTEM».

Tema 3. BuoJiorust kjaeTku (2 1)

Knerka — cTpykTypHO-(DyHKIIMOHANbHAA enuMHULa >kuBoro Hcropus
oTkpbiTusi kietku PabGotel P. I'yka, A. JleBenryka.  Kiierounass teopus (T.
[IBann, M. Ineiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOMU
KJIETOYHOU TEOPHUH.

Meroapl  MOJIEKYJISPHOM W KJIETOYHOW  OHWOJOTMU:  MHKPOCKOIIHSI,
xpomatorpadus, 3mekTpodope3, METOJ MEUEHBIX aToMOB, au(depeHIHaTbHOE



HEeHTpU(PYTUpOBaHUE, KYJIbTUBUPOBaHUE KIETOK WM3yueHue QUKCHUPOBAHHBIX
KJIETOK. DJeKTpoHHasi Mukpockomnus KondoxanbHas Mukpockomnus. ButanbHoe
(MpUKU3HEHHOE) U3YUYEHUE KIIETOK.

JdeMoHcTpanuu:

Ilopmpemuwi. P. I'yx, A. Jleenryk, T IlIBann, M. Illneiinen, P. Bupxos,
K. M. bap.

Tabauysr u cxemvt: «CBETOBOM MUKPOCKOI», DIEKTPOHHBIA MUKPOCKOIDY,

«HMctopust pa3BUTHSI METOJ0B MUKPOCKOTIHI

Obopyoosanue. CBETOBOM MHMKPOCKOIl, MHUKPONpPENapaTbl PacTUTENbHBIX,
YKUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlabopaTopHbie U NPaAKTHYECKHE PA0OTHI

Ilpakmuueckasa paboma  «/3ydeHHne METONOB  KIECTOYHOMOMOJIOTHH
(xpomartorpadus, snekrpodopes, audbdepeHaTbHOe EHTPUGYTHPOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi opranuszanus kjaerku (10 u)

XHAMHUYECKHM COCTaB KIETKH Makpo-, MUKPO- U YJIbTPAMUKPO- 3JIEMEHTHI.
Boma n e€ ponp Kak pacTBOpPUTENS, PEAreHTa, y4acTHE B CTPYKTYpPHPOBAaHHUU
KJIETKU, TEIUIOperyysiunud. MuHepanbHble BEIIECTBAa KIETKH, UX OHOJIOrHyeckas
poJib. POIb KATHOHOB ¥ AHMOHOB B KJIETKE.

Oprannueckre BeHIECTBAa KIETKU. buonormyeckne mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Monekyibl. [lepBuunast
CTpyKTypa Oenka, MeNnTUIHas CBs3b BTopuuHas, TpeTU4YHAas, YETBEPTHUUHAS
ctpyktypel  Jlenatypauusa  CpoiictBa OenxoB  Kiaccudpukauus — O6enkoB
buonorunueckue ¢pyHkiuu 6enkoB. [IpuoHsI.

VrieBoasl. MoHocaxapuasl, Icaxapuibl, OJIMTOCaxXapuabl u
nonucaxapuabl. OOmMIA TUIaH CTpoeHuss U (PU3HKO-XMMHYECKHE CBOMCTBA
yraeBoAoB. buonornueckue GyHKIHUN YIiI€BOIOB.

Jluunel.  TmapodunbHO-THAPODOOHBIE  CBOMCTBA. Knaccuduxanus
munuAoB. Tpurnuuepuabl, (ocpoaunuabl, BOCKH, CTEpOUbl. buomormueckue
byakuun aunuaoB. OOMEe CBOMCTBA OHOJOTHYECKUX MEMOpaH — TEKy4decTb,
CHOCOOHOCTh K CaMO3aMbIKaHUIO, MOJIYTPOHUIIAEMOCTb.

Hyxneunnossie kucnotrsl JJHK u PHK. CTtpoeHne HYKIEHHOBBIX KHUCIOT.
Hykneotunpl, munykieoruasl. Ilpunumn  kommuiementapHoctu.  IIpasuio
Yapradhda. Crpykrypa JHK — ngBoitHas crompans. MecTOHaXOXIEHUE W
ouonornueckue ¢pynkuuu JJHK. Bunst PHK. ®ynkunun PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B MoJiekysie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kierke pyrue nykineosuarpudocharsl (HTD). CekBennpoBanue [JHK. Metoss
TreHOMUKH. T paHCKPUNITOMUKHU, TPOTEOMUKH.

CrpyktypHas Ouosorvs: OMOXUMHUYECKUE U OMO(PU3UYECKUE HCCIeIOBaHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OWOMOJeKyn. Mooenuposanue
CMpPYKmMypsbl U QYHKYUti OUOMONIEKY U ux Komniekcos. Komnviomepuwiii ouzatin
U OpeaHUYecKUuticunmes OUOMOIEKY U UX HENPUPOOHBIX AHAILO20E.

JdemoHcTpanuu:

llopmpemwi: JI. ITlommur, Hx. Yorcon, @®. Kpuk, M. VYwunkunc, P.



®pauknuH, @. Conrep, C. [Ipy3unep.

Juacpammur:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOIE»

Tabauywr u cxemvi: «Ilepuoanyeckast TadOJINIA XUMUYECKHUX DIIEMEHTOB,

«CTpoeHre MOJEKyJIbl BOAbD», «BemectBa B cocTaBe OPraHU3MOBY,
«Ctpoenne MoJekynbl Oenka», «CTpyKTypbl OenKOBOl Moiekynb», «CTpoeHue
MOJIEKYJT YIJIEBOJAOBY», «CTpOEHHE MOJIEKYI JIUIUA0BY, «HyKIeMHOBBIE KUCTOTHI»,
«Ctpoenue Monekyabl ATOy.

Obopyodosanue. XUMUYECKas Iocyia U 000py0BaHUE

JlabopaTopHble U NPAKTHYECKHE PA0OTHI:

1. Jlabopamopuass paboma «OOHapykeHHe O€JIKOB C TMOMOUIBIO
KaueCTBEHHBIX PEAKIIHI.

2. Jlabopamopuass paboma «VccnemoBaHue HYKJIEHMHOBBIX  KHCIOT,
BBIJICJICHHBIX U3KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pynkuun kiaetku (8 4)

Tunel KIETOK: 3yKapuoTHuecKas M mnpokapuotuueckas. CTpyKTypHO-
(yHKUIHMOHAJIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue mnpokapuotuueckoil kineTku. Kierounas crteHka Oaxktepuil u

apXxeu. OcoOeHHOCTH ~ CTpPOEHHS  TreTepoTpopHO U aBTOTPOHOMN
IPOKAPUOTUYECKUX KJIETOK.MECTO U poJib POKApUOT B OMOLIEHO3aX.
Crpoenue U (YHKIIMOHUPOBaHHE YKapUOTHYECKOU KJIETKH.

[Mnazmatuueckass wmemOpana (razmanemma). CTpykTypa IJIa3MaTHYeCKOn
MeMOpaHbl. TpaHCHOPT BELIECTB Yepe3 MIa3MaTHUYECKyr0 MeMOpaHy: MacCUBHBIN
(muddys3us, obneru€nnas auddysus, o0cMoc), AaKTUBHBIA (MEPBUYHBIA U
BTOPUYHBIN aKTUBHBIA TpaHcnopT). I[lomynponunaemocts memOpanbl. Paborta
HATpUN-KaJIMEeBOro Hacoca. ODHJIOLMTO3: MHUHOLUUTO3, (arouuTo3. IK3OIMTO3.
Knerounas crenka. CTpykTypa U GyHKIHMH KIETOYHOW CTEHKH pacTeHUM, IpuOOB.

[uronnasma. Lluto3omne. [utockener. J[Buxkenue nuroniasmbel. OpraHou bl
KJIeTk. OgHOMEMOpaHHbIE OpPraHOMIbI KJIETKU: HHAO0- IUIa3MaTUYEeCcKas CeTb
(BIIC), anmapat I'onblkK, TU30COMBI, UX CTpoeHUue W (yHKUHMH. B3anMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KiIEeTKH. CTpoeHue rpaHyJsipHOrO PETUKYIyMa.
Mexanusm HampasiieHust 6enkoB B OIIC. Cunte3 pacTBopuMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpa”yfsipHBIA)  DHIOIUIA3MATHYECKUN
petukynyM. CekperopHas ¢pyHkius anmnapata ['onbmxu. Moaudukarus 0eIKoB B
anmmapare [ompmxu. CoptupoBka OenkoB B ammapare [ombmiku. Tpancmopt
BEIIECTB B KJIETKE. Bakyonu pacturensHbIX KieToK. Kietounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKU:  MHUTOXOHJPHUH,  IIACTHUIBI
[Tpoucxoxnenne mutoxouapuit u miactu. Cumobuorene3 (K.C. MepexxkoBckuid,
JI. Maprynuc). Ctpoenue u (yHKIHMM MUTOXOHApPUN W Tuiactun. [lepBuuHbIe,
BTOPUYHBIE M  CJOXKHbIE  IUIACTUIBI  (POTOCMHTE3UPYIOUIMX  DYKAPHOT.
XJIOpOMmIacThl, XpOMOIJIACTHI, JIEUKOIUIACTHI BBICIIIUX PACTEHUM.

HememOpanHnbie opranouab! kiaeTkd. CTpoeHre u GyHKIUA HEMEMOpaHHBIX
OpraHOUIOB KJIETKHU. Pubocompl. [IpomexxyTouHbIE (buIaMEHTHI.
MukpoduiamMeHTbl. AKTUHOBBIE MUKPO(PUIAMEHTHl. MBIIIEUHbIE  KJIETKH
AKTUHOBBIE KOMITOHEHTHI HEMBIIIEUHBbIX KJIeTOK. Mukporpybouku KieTouHsiii
neHtp CrTpoeHwe ¥ JABWKEHHUE KIYTUKOB H PEeCHHUYEK MUKpOTpyOOUKH



nutoruiasmel  LlenTpuons benku, acconuupoBaHHbIE ¢ MUKpOpUIaMEHTaMU U
MUKPOTpyOOUKaMu. MOTOpHBIEC OETKH.

SAnpo. OGonouka sipa, XpoMaTHH, KapHoIIa3Ma, SAPHIIIKA, UX CTPOCHUE U
bynkuun SAnepHbiii  O0enkoBbIM  MaTpuke I[IpocTpaHCTBEHHOE pacHoOIOKEHHE
XpOMOCOM B HHTEppazHOM snpe. DyXpoMmMaTUH M TeTrepoxpomaTuH. benku
XpoMaTMHa — THUCTOHBI JlMHAMUKa sIepHOM OO0O0JIOUYKM B MHUTO3e. SaepHbIi
TPaHCHOPT.

Kierounsle  BkmtoyeHus. CpaBHHTENIbHAs  XapaKTEPUCTUKA  KJIETOK
AYKApHUOT, pACTUTEIBHOM, >)KUBOTHOM, TPUOHOA.

JdeMoHcTpanuu:

Ilopmpemsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabauyvr u cxemvi: «CTpOoEHHE JYKAPUOTHUECKON KIeTKW», «CTpoeHue
JKUBOTHOM  KiIeTKW», «CTpOE€HHE  pacTUTEIbHOM  KIeTKW»,  «CrpoeHue
MHUTOXOHAPHUNY, «Aapo»,

«CTpoeHune mpoKapruOTUIECKOUN KIIETKI.

Obopyoosanue.: CBETOBOM MHUKPOCKON; MHUKpPONpPENapaTbl PACTUTENbHBIX,
YKUBOTHBIX KJIETOK; MUKpPOIIpEnapaTbl OaKTepHUaIbHBIX KIETOK.

JlabopaTopHbie U NPaAKTHYECKHUE PA0OTHI

1. Jlabopamopnas paboma «W3yueHue CTpOEHUS KIETOK pa3InYHBIX
OpraHU3MOB).

2. Ilpakmuueckas paboma «I3yueHre CBONCTB KJIETOUHONH MEMOPAHbBD.

3. Jlabopamopnasa  paboma «HccnenoBanue ma3Mojin3a |
JeTIa3MOJIM3a BPACTUTENIbHBIX KIETKAX».

4. Illpakmuueckas paboma «VI3ydeHue [ABWKEHHUS IUTOIUIA3Mbl B
PACTUTENbHBIXKIIETKAX.

Tema 6. O6MeH BelecTB M MpeBpalieHue YHeprum B KieTke (9 u)

AccuMWIISALIMS M TUCCUMWIALIMS — JBE CTOPOHBI MeTaboiau3ma. TuIribl
oOMeHa BelIecTB: AaBTOTPO(QHBIA MU TeTepoTpO(dHBIA. YyacTue KUCIOpoAa B
OOMEHHBIX Tpoleccax. JHEPreTHUecKoe oOecneyeHre KIETKH: MpeBpalleHue
AT® B oOmeHHBIX nporieccax. epMEHTATUBHBIN XapaKTep peakiuil KJIETOYHOTO
Merabonu3ma. DepMEeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsr OTnnuust GepMEHTOB OT HEOPTAHMUYECKHX KaTaiu3aTopoB. benku-
aKTUBATOPHI U OCTKU — WHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PEpPMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBruuHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB B KIEeTKe {OOTOCUHTES.
AHOKCHTCHHBIN U OKCUTEHHBIN (POTOCHHTE3 Y OaKTEPHIA.

CBeTocoOuparoniye MUrMEHThl M MUTMEHTHl PEaKIMOHHOro IeHTpa. Poib
xjoporactoB B mporecce ¢oTtocuHTe3a. CBeroBas W TeMHOBas  (asbl.
®oroasixanue, C3-, C4- u CAM-tunel Qorocunrteza. IIpoaykTUBHOCTH
doTtocunTe3a. BrnusHue pasznuuHbix (AKTOPOB HA CKOPOCTh (POTOCHMHTE3A.
3HadeHne poToCUHTE3A.

XEeMOCHHTES. Pa3noob6pa3ue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepUH, >KEIe300aKTepuHu, CEpOoOAKTEPUH, BOJOPOIHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3a.

Ana’pobnbie opranu3mbl. Bunpl Oposkenus. IIpogykTsl OpokeHHs W HX
UCIIOJb30BAaHUE UEJIOBEKOM. AHA’pOOHBIE MHMKPOOPTaHU3MBbI KaK OOBEKTHI



OMOTEXHOJIOTUH M BO30YAUTENHN O0JIE3HEH.

AspoOHBIE OpraHU3MBbl. Orarbl SHEPIreTUYECKOIO oOMeHa.
[ToaroroBuTenbHbIN 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACIICINICHUE TITIOKO3bI.

buonornyeckoe oKucIEHUE, WK KIETOYHOE JbIXaHue. Pojab MUTOXOHApHI B
nporeccax Omojoruueckoro okucienus. Luknuueckue peakunu. OKUCIUTETHEHOE
dbochopunupoBanue. JHepruss MeMOpaHHOTO TpagueHTa mpoToHoB. Cunte3 ATO:
pabota npotoHHoi AT®-cuntaspl. IIpeumyriecTBa a’poOHOro mnyTH OOMEHa
BEIECTB Iepes] aHa3pOOHbIM. DPGHEKTUBHOCTh SHEPIETHUECKOTO OOMEHa.

JdeMoHcTpanuu:

llopmpemuwi: x. Ilpuctiu, K.A. Tumupszes, C.H. Bunorpaackuii, B.A.
Ourensrapar, [1. Mutuem, I'.A. 3aBap3uH.

Tabauywl u cxemvl: «POTOCUHTE3», « JHEPTETUUCCKUN 0OMen», «bruocuHTe3
oenka», «CTtpoeHue pepMeHTa», «XEMOCHHTE3

O06opynoBaHue: CBETOBOM MHKPOCKOM; 00OPYIOBAHUE JJII MPUTOTOBICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHbie M IpaKTHYeCKHe PadoThI

1. Jlabopamopnas paboma «VI3ydeHHe KaTaIUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB(HA TpUMEpPE aMUJIa3bl WJIA KaTajasbl)»

2. Jlabopamopnasa paboma «V3ydyenue (HepMEHTATUBHOTO paclICIICHUs
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

3. Jlabopamopnass paboma «CpaBHeHHE TIpollecCOB (POoTOCHMHTE3a U
XEMOCHHTE3a»

4. Jlabopamopuas paboma «CpaBHEHUE MIPOILIECCOB OPOKEHUS U JIbIXaHUS»

Tema 7. HacineacrBeHHasi uHopmanusi M peanu3anus eé B KJeTKe
9)

Peaknuu maTpudHOro cuHresa. [I[pyuHINI KOMIUIEMEHTAPHOCTH B PEAKLUSAX
MaTpUYHOIO CHHTEe3a. Peanuzanusa HacineAcTBEHHON MHpopMaluu. I eneTnyeckuii
KOJI, ero cBoucTBa. TpaHckpunuusa — MartpuuHbii cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPUIILMHU: KOMILJIEMEHTAPHOCTh, AHTUIAPAIUIEIBHOCTb, ACUMMETPUYHOCTD.
CospeBanne wmatpuudblx PHK B sykapuormueckoin kierke. Temomepsl u
tenoMmepasza. Hekonupyronme PHK.

Tpancnauus u e€ sranel. Yuactue TpancnopTHeix PHK B 6nocunTtese 6enka.
VYcnoBuss OuocuuTe3a Oenka. KoaupoBanwe amuHOKHCIOT. Ponb pubocom B
OuocuHTe3e OenKa.

CoBpeMeHHbIE MPEACTABICHUS O CTPOEHUU IreHoB. OpraHuzanus reHoma y
IIPOKApHOT U 3YKApUOT. Perymsanus akTUBHOCTH I€HOB y MpoKapuoT. ['mmores3a
orepoHa (d. XKaxo6, XK. Mano). MonekynsapHble MEXaHU3MbI SKCTIPECCUU TEHOB Y
3ykapuoT. Ponb XxpoMaTuHa B peryisiiuud paboThl reHoB. Perymsiuss oOMEHHBIX
MpoILECcCcOB B KieTke. KieTounsiii roMmeocTas.

Bupycel — HekierouHble (QOpPMbI KU3HM M OOJUTaTHBIE MApPa3HTHI.
CtpoeHre TPOCTBIX W CJOXHBIX BHPYCOB, PETPOBUPYCOB, OakTeprnodaros.
Kuznennsni mukn JIHK- comepxamux BupycoB, PHK-comepxkamux BupycCOB,
O0akTeprodaros. OOpaTHasI TPAaHCKPUIILUS, peBEPTA3a, HHTETrpas3a.

BupycHbie 3a0oneBaHusi yenoBeka, )kUBOTHbIX, pactenuid CITN/, COVID-
19, conmanbHbIe ¥ MEAUITUHCKUE TTPOOIIEMBI.

buoundopmarrka: wHTErpanus M aHanau3 OOJBIINX MaccuBOB («bigdatay)



CTPYKTYPHBIX OHOJIOTMUECKMX JaHHbIX. HaHoTexHonoruu B OHUOJOTHH U
meauiuHe. [Iporpammupyemelie hyHkuun 6enkoB. CriocoObl 1OCTaBKH JIEKAPCTB.

JleMmoHcTpanuu:

Ilopmpemwi: H. K. Konbuos, JI.1. BaHOBCKUH.

Tabnuyst u cxemst: «bruocunTe3 0enka», «I'eHeTHUeCKUl Koa»,«Bupycho»,

«bakTepuodarm.

JlaGopaTopHble M mnpakTHYeckue PpadoTbl [Ipakmuueckas paboma
«Co3nanue monenu Bupyca». Tema 8. JKuzHeHHbIN UK KJIETKH (6 1)

Knetounslii 1uki, ero mepuoabl M perymsnus. Matepdaza u MuTO3.
Oco0eHHOCTH MPOLIECCOB, MpOTEKaromux B uHTepdaze. [loAroToBka KIETKH K
nenenuto.  I[Ipecuntetmyeckuii  (MOCTMUTOTUYECKUN),  CUHTETUYECKUH WU
MOCTCUHTETHYECKUN (TPEMUTOTHUECKUI) TIEpUOIbI HHTEP(a3bI.

Martprunbeii cunte3 [JHK — pemmkanumsa. [IpuHnune! pernmukanun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Termomepsl u

TeroMepaza. XPOMOCOMHBIM HA0Op KICTKM — KapuoTUM. JIUIUIOMIHBIA W
rarylOuIHBIA ~ HAOOpbl  XpoMocoM. ['oMojiorumuHble  XpoMocoMmbl.  IloioBbIe
XPOMOCOMBI.

Jenenne kneTku — wMuTo3. CTaguyM MUTO3a M MPOUCXOJAIIME B HHX
MIPOLIECCHI.

Tumer muTo3a. Kaprokunes u nuTokuHe3. buonornyeckoe 3HayeHUEe MUTO3A.

Perymsammst MUTOTHYECKOTO TMKIA KJIETKU. [IporpamMmmupyemast KieTodHas
rudenb

—  amromnTos3.

Knerounoe smpo, XpoMocombl, (yHKIIMOHAIbHAS T€HOMHKA. MeXaHW3MBbI
nposmdeparnuu, auddepeHInpoBKy, crapeHus W rudenu kietok. «lludposas
KJIETKa»

—  OuoundopmaTuyeckue Moaenn GyHKIIMOHUPOBAHUS KIICTKHU.

JlemoHcTpanuu:

Tabnuyer u cxemwvl: «KU3HEHHBIA IUKI KIETKW», Mutosz», «CtpoeHue
xpomocom», «Permukanusa JJHK».

Obopydosanue. CBETOBOM MHMKPOCKOIl, MHKpompenapaTsl: «MHUTO3 B
KJIETKaxX KOpelika JIyKay.

JlaGopaTopHble ¥ NpaKkTH4ecKne padoThl

1. Jlabopamopnas  paboma  «W3yuyeHme XpoMOCOM Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

2. Jlabopamopnas paboma «HaOmogeHne MuTO3a B KIETKaX KOHYHKA
KOpelIKaTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenne u pynkuuu oprann3mosn (17 )

buonoruueckoe pa3zHooOpasue OpraHU3MOB. OnHoKNEeTOYHBIE,
KOJIOHHAJIHBIE,MHOT OKJIETOYHbIE OPTaHU3MBI.

OcOoOEHHOCTH  CTPOEHUSI U KU3ZHEAESTEIIbHOCTH  OJIHOKJIETOYHBIX
opranu3moB. bakrepuu, apxed, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHbBIE
BOJIOPOCIH, Apyrue npotuctel. KosoHuaneHbele opranu3mbl B3anMocBssbs yacten
MHOT'OKJIETOYHOI'O Opranu3Ma. TKaHM, OpraHbl U CUCTEMbl OpraHoB OpraHusMm Kak



eqnHoe 1nenoe lomeocras TkaHu pacTeHUM. THNBI PACTUTENBHBIX TKAHEH:
oOpazoBaTeibHas, TMOKPOBHAs, IPOBOJMIINAS, OCHOBHAas, MEXaHHYECKas
Ocob6eHHOCTH CTpOoeHUS, GYHKIIMN U PACIIOIOKEHHUS TKaHEH B OpraHax pacTCHUIA.

TkaHW XKUBOTHBIX M 4YeJIOBeKa. THIBI >KMBOTHBIX TKaHEH: DIHMTEIHAIbHasl,
COCIMHUTEIbHAS, MblllleuHas, HepBHas. OCOOCHHOCTH CTpoeHus, (PYHKIUNA U
pAaCoJIOKEHUS TKAHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TeHEpaTHBHBIE OpraHbl pacTeHud. Opransl u
CHUCTEMBI OPTaHOB KMUBOTHBIX U 4eOBeKa. OYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranuzmoB. Kapkac pactenuii. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapyHblli U BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEUHEHUS KOCTEH.

JIBr>keHWEe  OpraHu3MoB. [IB)KEHHME  OJHOKJIETOYHBIX  OpPTraHU3MOB:
aME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:
TPONU3Mbl W HACTUU [[BMKEHHE MHOTOKJIETOYHBIX MHWBOTHBIX M YEJIOBEKA:
MbliieyHas cucrema Peduexc CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. llornomenue BOABI, YIJIEKUCIOrNO ra3a H
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. [lutaHue >XKMBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPUKIIETOUYHOE TMUIlleBapeHue. IIuTtaHne MNO3BOHOYHBIX >KUBOTHBIX. OTIEmbI
[ULIEBAPUTENBLHOTO TpakTa. [IumeBapurenbHble kenesbl. llumeBapurenpHas
CUCTEMA YEJIOBEKA.

JpixaHue opraHu3MoB. JlpixaHue pacreHul. JlpIxaHuWe IKUBOTHBIX.
Huddy3us razoB yepe3 NmoBepXHOCTh KieTku. KoxHoe apixanue. [[pixarenbHas
noBepxHocTh. KabGepHoe u Js€rouyHoe JpixaHue. JIpIXaHWe NO3BOHOYHBIX
JKABOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE YCIOKHEHHE CTPOCHHS JIETKUX
IIO3BOHOYHBIX JKMBOTHBIX. /JIpIxaTenpHas cucTeMa d4elloBeKa. MexaHusMm
BCHTWJIALIMM JIETKUX Y MNTUIl W MJEKONUTAIOIUX. Perynsuus JbIXaHWus.
JIpixaTeabHble 00bEMBI.

TpaHCcHOpT BEIIECTB y OPraHU3MOB. TpPaHCHOPTHBIE CUCTEMbI PACTCHUMU.
Tpancnopt BewmwecTB y KHUBOTHbIX. KpoBeHOCHas cucremMa U €€ Oprassl
KpoBeHocHass cucTemMa ITO3BOHOYHBIX JKMBOTHBIX M 4Yenoseka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KkpoBooOpauieHus. DBOJIOLHOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX KUBOTHBIX. PaboTta
cepaua v €€ perysius.

Beigenenue y opramu3moB. BelneneHue y pacteHui. BeineneHue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Oprassl BelaesieHus. DOuipTpanus,
cekpenuss 1 o0paTHOE BCACHIBAHME KaK MEXaHU3Mbl pa0OThl OPraHOB BBIIEICHUS
CBs3b MOJOCTU TE€JIa C KPOBEHOCHOM W BBIACIUTENIBHON cucTemMaMu Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX U ueioBeka. [louku. CtpoeHune u QPyHKIIMOHUPOBAHUE
He(dpona. OOpazoBaHKE MOYH yUellOBEKa.

3ammTa y OpraHu3MOB. 3allliTa Y OJHOKJIETOYHBIX OpraHu3mMoB. CrHopbl
OakTepuii W UUCTHI MPOCTEHIMX. 3alluTa y MHOTOKIETOYHBIX PAaCTCHUH.
Kyrtukyna. CpencrBa nacCUBHOM M XUMHYECKOM 3aIUThI. DUTOHIUABI.

3ammTa y MHOTOKIJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NPOU3BOAHBIE.
3amuTa opranu3ma ot OonesHedl. ImmyHHas cuctema udenoBeka. Knetounsiit u
TYMOpPAJbHBIA HMMMYHHUTET. Bpoxa€HHbIN, nNpuoOpeTEHHBIN crenupuIecKuii



UMMYHHTET. Teopusi KioHaJIbHO-celeKTuBHOTO MMMyHHUTeTa (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocnnayiurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUMCUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumMocTe W perymsinMs |y OpraHu3moB. PazgpaxumocTts y
OHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTe W peryianus y
pactenuil. PocToBbI€ BelecTBa MUX 3HAYCHUE.

HepBHast cuctema u pedaekrtopHass perymsuus y XUBOTHbIX. HepBHas
cUCTEMA U €€ OTAENbl. DBOJIOLHOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
peduiekTopHas nyra. be3ycnoBHbIE U yCIOBHBIE PE(IICKCHI.

I'ymopanbHas peryiasauus U SHAOKPUHHAs CUCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CUCTEMBI M KX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3anmocBsI3p HEpBHOW U SHIOKPUHHOW cucteMm. [umotamamo-runoduszapHas
CUCTEMA.

JleMmoHcTpanuun:

llopmpem: Y. 11. TlaBnoB

Tabauyvl u cxemvr. «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHbBIE
Bojopociny», «baktepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PACTEHUID,
«CucTteMbpl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pacreHuit», «KopHeBble cucreMbl», «CTpoeHHE CTEOII»,
«CTpoeHue JMCTOBOM TIUIACTUHKM», «TKaHW >KUBOTHBIX», «CKEIET 4elOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHCTEMAY, «HepBHas CHCTEMAY, «Koxa», «MplieyHass  cHUCTEMay,
«BplaenurenbHas CUCTEMay, «IDHAOKPUHHAsA cuUCTEMa», «CTpO€HME MBIIIIBDY,
«Ammynuter»,  «KumeyHononoctHeie»y, «(CxeMa  TUATaHUA  PACTECHUIN»,

«KpoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpOEHUE THAPHIY,
«CTtpoeHue 1utaHapun», «BHyTpeHHee cTpoeHue N0XkaeBoro uepBs», «HepBHas
cucteMapeiO», «HepBHas cucrema  JISTYIIKWAY, «HepBHas cucrema
npecMmbikatomuxcs», «HepBuas  cucrema  ntuny», «HepBHas — cucrema
MiekonuTaromux», «HepBHas cucremauenoBekay, «Pediiexcy.

Obopyoosanue. CBETOBOW MHUKPOCKOIT; MUKpPOIPENapaThl OHO-KICTOYHBIX
OpraHU3MOB; MUKpONpEnapaTbl TKAHEW; PAKOBUHBI MOJUIIOCKOB; KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHUX; YKUBBIE DK3EMIUIAPhl KOMHATHBIX pacTeHUM; repdbapuu
pacTeHWH pa3HBIX OTMAEJOB; BIIAKHBIC TMpenaparbl JKUBOTHBIX; CKEJICTHI
MO3BOHOYHBIX; KOJUICKIIMH OECIO3BOHOYHBIX JKMBOTHBIX; CKEJIET YEJIOBEKa;
o0opyaoBaHUE IS IEMOHCTPAIIMH IIOYBEHHOTO W BO3IYIITHOTO MTUTAHUS PACTECHUH,
pacuieruieHus Kpaxmasia u OelIKoB Mo IelcTBHEM (GepMEHTOB; 000PYI0BaHUE IS
JIEMOHCTPALMU OTBITOB MO U3MEPECHUIO )KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX IBUKCHUHN; MOJICIIA TOJJOBHOTO MO3Ta Pa3INYHBIX KUBOTHBIX.

JlabopaTopHbie U NPaAKTHYECKHUE PA0OTHI

1. Jlabopamophas paboma «3yueHre TKaHEW pacTCHUIN.

2. Jlabopamopnas paboma «3yuenne TKaHEH KUBOTHBIXY.

3. Jlabopamopnasa paboma «3ydeHue opraHoB LIBETKOBOTO PACTEHUSI.

Tema 10. PazmHo:xeHune u pa3BuTHe opranusMos (8 u)

DopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrosioe (BKIIIOYasi BEreTaTUBHOE) U



nosioBoe. Buael  Oecnosioro  pa3MHOXKEHUS:  MOYKOBaHUE,  CIOPYJSLUA,
dbparmeHTaius, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. IlonoBeie kieTku, win ramersl. Meito3. Craguun
Meiio3a IToBenenne xpomocom B Mero3e. Kpoccunroep. bruonorndeckuii CMbIC
Melio3a W TMOJOBOTO Ipouecca. Meilo3 W ero MecTo B >KU3HEHHOM IIHKIIE
OpTaHU3MOB.

[Ipen3aponpimieBoe paszButue. ['amerorene3 y xuBOTHBIX. [losoBbie
xene3pl. O0pa3oBaHre U Pa3BUTHE MOJOBBIX KJIETOK. CriepMaroreHes M OOreHe3.
CtpoeHue MoJ0BbIX KIETOK.

OmIom0TBOpEHHEe ¥ 3IMOPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.

NHauBHyalbHOE pa3BUTHE OPraHU3MOB (OHTOrEHE3). OMOpPHUOIOrUs —
HayKa O pPa3BUTUH oOpraHu3MoB. Mopdorenes — oaHa M3 TJIaBHBIX MPOOIEM
smOpuosnoruu. Konnenmus MopdoreHoB u  wmojenu mopdoreHesa. Cramuu
AMOpUOTeHe3a )KUBOTHBIX (Ha MpumMepe Jrymku). Ipodnenue. Tumbl npobieHus.
JleTepMUHUpPOBAaHHOE U HEJACPMHUHHUpPOBAHHOE JpoOieHue. bnacryna, Tumbl
onactyn. OcoOeHHOCTH JpOOJIEHUsT MIICKONMUTAIOMIMX. 3apObIIIEBhIE JIMCTKU
(racTpyssiius). 3akiiajika OPraHOB U TKaHEH W3 3apOJIbIIIEBBIX JTUCTKOB. B3anmHoe
BIIUSIHME 4YacTell pa3BUBAIOIIETOCA 3apoibllia (dMOpUOHAIbHAS WHIYKIIUS).
3akilagka IUIaHAa CTPOEHUS JKMBOTHOTO KAaK  pe3yJbTaT HEPAPXUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 3>MOpPHUOHAIBHOE pPA3BUTHE PaA3JIMYHBIX
(haKTOPOB OKPYXkKAIOIICH Cpe/bl.

Poct u pazButue xkuBOTHBIX. [locTaMOpHOHANIBHBIA MEPUOA.

[Ipsmoe wu Hempsimoe pasBuTHe. PaszButne ¢ wmeramopdozoM y
0€CIO3BOHOYHBIX M MMO3BOHOYHBIX JKUBOTHBIX. bHojOrnyeckoe 3Ha4eHHE MPSMOTO
Y HENPSIMOTO PA3BUTHS, UX PACHIPOCTPAHEHUE B MPUpOAE. TUIBI poCcTa KUBOTHBIX.
DakTopbl PETYISIIIUU POCTA )KUBOTHBIX U UyenoBeka. CTaauu MOCTIMOPHUOHAIEHOTO
pa3BUTHA Y KUBOTHBIX U yesnoBeka. [lepronbl oHTOreHe3a yenoeka. CrapeHue u
CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

Pa3smHoxeHune W pa3BuTue pacreHuid. ['ameropur u crnopodur. Meiio3z B
JKU3HEHHOM IuKJe pacteHuid. (OOpazoBaHMe CHOp B Ipollecce Meko3a.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHUE UM PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. [[BoliHOe OII00TBOPEHUE y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
Pa3BUTHUE CEMEHU.

MexaHu3Mbl PETyIsIIUA OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdemoHcTpanuu:

Ilopmpemuwr: C. I'. Hapammn, X. IIInemaH.

Tabnuyvt u cxemwvi: «BereraTuBHOE pa3MHOXKEHHE», «TuUmbl Oecronoro
pa3MHOXeHUs», «Pa3MHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOXEHHUE 3BIJICHBDY,
«Pa3MHOXeHue TUAPBY, «Melosy, «XpoMocoMmbl», «I'ameroreHes», «CTpoeHue
AUIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaguu OHTOreHezay», «lIpsamoe u
HenpsiMoe pasButue», «Pa3BuTue Manckoro xyka», «Pa3Butue capaHum»,
«Pa3BuTne JArymkn», «JlBOMHOE OIUIOAOTBOPEHHE Y ILBETKOBBIX PACTECHUI,
«CTpoeHue cemsiH OAHOMIOIbHBIX U JABYAOJBHBIX pacTeHUiD», «KU3HEHHBIN IUKII
MOPCKOW  KamycTbl», <OKW3HEHHBIM UHUKI Mxa», <«OKU3HEHHBIM LUK



NanoOpOTHUKA, « KU3HEHHBIN IIUKI COCHBDY.

Obopyoosanue. CBETOBOM MHMKPOCKOIl, MHUKpPOIpenaparbl SMUIEKICTOK U
CIIEpPMATO30U]I0B; MOAEIb «L{UKIT pa3BUTHSI JIATYILIKI.

JlabopaTopHble U NPaAKTHYECKHE PA0OTHI

1. Jlabopamopuas paboma «VI3ydyeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha
TOTOBBIXMUKPOTIPETapaTax».

2. Ilpakxmuueckas paboma «BplsiBIeHHE MPU3HAKOB CXOACTBA3apOAbIIICH
MO3BOHOYHBIX )KUBOTHBIX).

3. Jlabopamopnaa paboma «CTpoeHHE OPraHoOB Pa3MHOXKEHHUS BBICIIUX
pacTeHHUI».

Tema 11. I'eHeTMKa — HayKa 0 HACJEACTBEHHOCTH M M3MEHYHMBOCTH
opranusmos (2 u).

Hcropust craHOBIEHUS M pPa3BUTHUs TEHETUKU Kak Hayku PaGoter I
Menpens, 1'. le ®pusza, T. Moprana. Posib OTe4eCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pa6oter H. K. Konbmosa, H. 1. Basunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ummnuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE  TE€HETMYECKHE TIOHSTUSA W  CUMBOJIBI. [ OMOJIOTMYHBIE
XPOMOCOMBI, aJlJIeJIbHbI€ TE€HBbI, albTEPHATUBHBIC MPU3HAKH, JTOMHUHAHTHBIN WU
pPELIECCUBHBIN TMPU3HAK, TOMO3WUI0Ta, TETEPO3UrOoTa, YUCTas JUHUSA, TUOPHUIBI,
reHotun, ¢eHotun. OCHOBHBIE METOJbl TE€HETHUKU: THUOPUIO0JIOTHYECKUM,
LATOJIOTUYECKUI, MOJIEKYJISIPHO-T€HETHYECKHUU.

JeMmoHcTpanuun:

llopmpemuwi: I'. Menpnens, I'. Jle @pus, T. Mopran, H. K. Konxsuos, H. W.
Basunos, A. H benozepckuni, I'. JI. Kapneuenko, 1O. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabauysl u cxemwvl: «MeTOABI TEHETUKNY, «CXEMBbI CKPEIITUBAHUS.

JlabopaTopHbie U NPaAKTHYECKHUE PA0OTHI

Jlabopamopnass  paboma  «Jlpozodusna kKak OOBEKT TEHETUYECKUX
UCCIIEIOBAHUI

Tema 12. 3akoHomMepHOCTH HacaeacTBeHHOCTH (10 1).

Monorubpunnoe ckpenBanue. IlepBbiii 3akoH MeHgens — 3aKoH
eAMHO00pa3usi ruOpUI0B nepBoro nokojeHus. [Ipasuno goMmuHupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacIlleIUICHUs] NMPU3HAKOB. LluTonornyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. ['unoresa 4ucToThl raMer.

AHanm3zupyomuiee CKpELUBaHUE. ITpoMeKyTOUHBIN Xapakrep
HACJICIOBAHMUS.

Pacmienienne npu3HakoB TPy HEMOJIHOM JOMUHHUPOBAHUH.

JlurnOpugHOe  CKpemnuBaHWe. Tpermit 3akoH MeHaenss —  3aKoH
HE3aBUCUMOTO  HACJIENOBaHHs  IPU3HAKOB. [lutonornueckue  OCHOBBI

JUTUOPUIHOTO CKpPEIMBaHUS.

CuernieHHOe HaclnenoBaHue Npu3HakoB. Pab6otel T. Moprana. CrernieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CILEIUVIEHUS MEXIy TeHaMu. XPOMOCOMHAs
TE€OpHUsI HACIIECICTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIN MEXaHU3M OIPEEIICHU 1oy1a. AyTOCOMBI U



MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTeporaMeTHhI moJ. ['eHernueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HaclienoBanue nNpu3HaKoOB, CHEIUICHHBIX C MOJIOM.

l'enotun kak menoctHas cucrema. IlieiioTponuss — MHOXKECTBEHHOE
JIeMcTBUE TIeHa. MHOXECTBEHHBIM ajuieau3M. B3anMojelcTBHE HealaeabHbIX
reHoB. KommiemMenTapHocTh. Onuctas. [lonmumepus.

['eHeT4yeCcKkuii KOHTPOJIb PAa3BUTUA PACTCHUH, >KMBOTHBIX M YEJIOBEKa, a
TakkKe (PU3NOIOTHYECKUX TIPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (DYHKITHIA.
['eneTnueckue MeXaHM3MBI CHMOMOrE€HEe3a, MEXaHHU3MBI  B3aHMMOJCHCTBHSA
«XO35IMH — Mapa3uT» U

«XO3SIMH — MHKPOOHOMY. ['eHeTHYecKne aceKThl KOHTPOJS U M3MCHCHHUS
HACJIEICTBEHHOW MH(POPMAITUU B TTIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu:

lopmpemuwi: I'. Mennens, T. Mopras.

Tabauywvl u cxemol: «IlepBblil 1 BTOpoi 3akoHbl Menaens», « Tpetuil 3akoH
Menpaens», «AHanu3upyloliee CkpemmBanue», «HemomHnoe moMuHUpOBaHUEY,
«ClemieHHOe HacleoBaHUE IIPU3HAKOB Yy Jpo30duiib», «l'€HeTHMKa IIoyiay,
«Kapuotun dyemoBeka», «Kapuotunm gpo3oduisl», «Kapuwotunm nOTHIB,
«MHOX€eCTBEHHBIN aJlJIeIn3M», « B3auMoaecTBUE TEHOBY.

Obopydosanue. MOAeAb JUIsl JEMOHCTpAIlMd 3aKOHOB €IMHOOOpa3us
rUOpHUJIOB TIEPBOTO TIOKOJICHUS M PACIICIUICHUS MPU3HAKOB; MOJIENIb IS
JIEMOHCTPAlMM 3aKOHA HE3aBUCUMOTO HACJIECAOBAHUS IPU3HAKOB;, MOJICNb JJIA
JIEMOHCTpPAIlMM CUETUIEHHOTO HAcCJEIOBaHUS ITPU3HAKOB;, CBETOBOM MHMKPOCKOII,
MUKponpenapar: «Jpo3zoduinay.

JlabopaTopHbie U NPaAKTHYECKHUE PA0OTHI

1. Ilpakmuueckas paboma «W3yueHue pe3yJbTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUS Y IPO30(PHIBDY.

2. Ilpakmuueckas paboma «W3ydeHue pe3yJlbTaToOB JAUTHUOPUIHOTO
CKpEIIMBaHUS Y APO30(PHIBDY».

Tema 13. 3aKOHOMEPHOCTH U3MEeHYMBOCTH (6 )

B3aumogeiictBue reHotuna W cpeiasl mpu  GopMupoBaHuUM (HEHOTHUIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NPU3HAKU. Buabl
M3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACIICICTBECHHASI.

MoaudukanonHas U3MEHYUBOCTh. Ponb cpeasl B (opMupoBaHUU
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnumoHHbIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PHUKALMOHHOM
U3MEHYUBOCTH.

I'enoTunmnueckas N3MCHUYHMBOCTD. CBoiicTBa T'€HOTUIIMYECKOM
W3MEHYMBOCTH. BHAbl TeHOTHMIHWYECKOM M3MEHUYMBOCTH: KOMOWHATHBHAS,
MYTallMOHHAS.

KomOunaTtuBHass M3MEHUYMBOCTh. Meilo3 M TOJIOBOM MpoIlecc — OCHOBa

KOMOMHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON U3MEHYHUBOCTH B CO3IaHUU
TCHETHYECKOr0 pa3Ho00pa3us B Mpejiesiax OJTHOrO BUA.

MyTanuoHHasT W3MEHYMBOCTh. BHAbl MyTalMi: T€HHBIC, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIYUUMPOBaHHbIE MyTauuu. SaepHbie U
nurTora3MaTuyeckue mMyranuu. CoMaThuyecKkue U MojoBble MyTanuu. [IpudnHb



BO3HUKHOBEHUs MyTanuil. MyTareHol M HMX BIHMSHHE HAa OPraHU3MBI.
3aKOHOMEpPHOCTM MYTAlMOHHOI'O IMpoLecca. 3aKOH TOMOJIOTMYECKUX pPSIOB B
HacnenacTBeHHoM u3meHunBoctH (H.M. BaBumnoB). BHesaepHas M3MEHYMBOCTh U
HACJIEICTBEHHOCTb.

ONnUreHeTuka W SIUTEHOMHUKA, pOJIb JMUTCHETHYECKUX (aKTOPOB B
HACJIEI0BAHUA UM3MEHUYMBOCTU (DEHOTUITUYECKUX MPU3HAKOB Y OPTraHU3MOB.

JdeMoHcTpanuu:

Hopmpemuwi: I'. Jle ®pus, B. Morauncen, H. 1. Basuios.

Tabauyvr u cxemvi: «Bugsl u3MeHUHMBOCTH», «MomudukanuoHHas
M3MEHYUBOCTH», «KOMOMHATUBHAS U3MEHYUBOCTHY, «Melo3», OmioqoTBOpEHUE,
«I"eneTndeckuesaboneBaHus YenoBekay, « Bumpl mytanuii».

Obopyoosanue: *KuBble U repOapHbIE SK3EMIUISIPhl KOMHATHBIX PACTEHUM;
pucyHku (dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHble M NpaKkTH4ecKne padoTbl

1. Jlabopamopmuas paboma «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON  u3MeHYMBOCTH [locTpoeHue BapHallMOHHOTO psiga U
BAPUALIMOHHOW KPUBO».

2. llpakmuuecxkas paboma «Mytauun y Apo30oguiabl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yenoBeka (3 4)

Kapuotun yenoBeka. MexayHapojHas MporpaMma HCCIEIOBaHUS T'€HOMA
4yejaoBeKa. MeToJbl  M3YYeHHMsI TEHETHMKM  4YeJIOBEKAa: TIEeHEaJOTMYEeCKUH,
OJIM3HEIOBBIH, IMTOTCHETHUCCKU, MOMYJIALIMOHHO-CTAaTUCTUUECKUM,
MOJICKYJISIPHO-T€HETUUECKUIA. CoBpeMeHHOE omnpeeeHue IeHOTHIIA:
MOJJHOT€HOMHOE CEKBEHHPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[1IIP-ananu3a. HacineacTBeHHbie 3a00yi€BaHUsl YesioBeKa. [ eHHbIE U XPOMOCOMHBIE
Oosie3HU 4YenoBeka. boyie3HW ¢ HACIEACTBEHHOW MPEeapaciioioKeHHOCTHIO.
3HayeHUe MEAUIIMHCKON T€HETHKHU B MPEAOTBPAIICHUU U JICUCHUH T€HETUYECKUX
3a00JieBaHUI 4YesioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIeTKU. [lOHATHE «TeHETHYECKOro rpy3a» DTHUUECKHUE ACHEKThl UCCIICIOBAHUI B
00J1acTU peJlaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTopbl MOBBIIIEHHONW YYBCTBUTEJIBHOCTH 4YEJOBEKA K
($bU3NYECKOMY U XUMHUYECKOMY 3arpsS3HEHUIO OKpYKarolen cpefnl. ['eneTnueckas
MPEIPACIIOIOKECHHOCTD YEJIOBEKA K MAaTOJOTUSIM

JdeMoHcTpaUU:

Tabauysvr u cxemwvi: «Kapuotun udenoBekay, «MeToJbl U3y4eHUS T€HETUKHU
YesioBeKay, «l eHeTHYeCcKue 3a00JIeBaHUS YETTOBEKa.

JlaGopaTopHble M IpaKkTHYecKHe padoThl

Ipaxmuueckas paboma «COCTaBJICHUE U aHAJIU3 POJIOCTIOBHOMNY.

Tema 15. Cenexuusi opranusmMos (4 1)

JlomecTuKanus M CeleKus. 3apoKJICHHE CEJICKIMU W JIOMECTHKAIIUH.
VYuenue H.M. BaBunoBa o IleHTpax npOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Poyib cemekunu B CO31aHUMM COPTOB PACTEHUH WU IOPOJ
*uBOTHBIX. CopT, mnopoda, IITaMM 3aKOH TOMOJOTHYECKUX PSJOB B
HacneacTBeHHo n3MenunBoctu H.M. BaBuioBa, ero 3naueHue js CEICKIIMOHHOM



paboThI.

Metoanl cenekiMoHHOM paboThl. VcKkyccTBEeHHBIH OTOOpP: MacCOBBIM U
WHIUBUIYAbHBIA.  DJTambl ~ KOMOMHAIMOHHOW  cenekuuu.  McmblTanue
MpOU3BOAMTENICH MO TMOTOMCTBY. OTOOp MO TEHOTHUIY C IOMOIIBIO OIIEHKU
¢dbeHoTuna NOTOMCTBA U OTOOP MO FEHOTHUITY C ToMoIIbIo aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CENEKIMOHHOM  paboThl.
PannanmoHHpIi 1 XUMHYECKUN MyTareHe3 Kak HCTOYHUK MYyTalui y KyJIbTYPHBIX
¢opm opranusmoB. Mcmonb30BaHHE TEHOMHOTO PEAAKTHPOBAHUS M METOJOB
pexomOunanTHbIX JJHK m1st moxydenust ucxognoro Marepuana AJis CEIeKIUH.

ITonyuenue MTOJIUIUIOUIOB. BuyTpuBuaoBas TUOpUIN3AIIHS.
bnuszkopoacTBeHHOEe  CKpemiuMBaHuWe, uiau  uHOpuauHr.  HepoacTBenHoe
CKpelMBaHue, win ayTopuauHr. ['erepo3uc m ero mnpuuuHbsl. Mcnonb3zoBaHue
rerepo3uca B ceneknuu. Otnanénuas rubpuausanus. [Ipeogonenue Oecrioaus
MEXBUJIOBBIX TUOPHUIOB. JJOCTHKEHHS CEJEKIIUU PACTEHUN U )KUBOTHBIX «3eNéHas
PEBOIIOLIUSY.

CoxpaHeHrEe U U3yYCHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
UX JUKAX  pOAMYEd JUIsl  CO3/IaHUS  HOBBIX  COPTOB U TUOPHUIOB
CEIbCKOXO3SIICTBEHHBIX ~ KyJNbTyp. I3yueHune, COXpaHEHHME W yIpPaBJICHUE
F€HETUYECKUMU PECYPCaMU CEIIbCKOXO035UCTBEHHBIX U MTPOMBICIIOBBIX KUBOTHBIX B
LENSAX YIYUIIEHHUS CYIIECTBYIOIUX U CO3JaHuUsl HOBBIX MOPO/, JIMHUM U KPOCCOB, B
TOM YHCJIE€ C NPUMEHEHHUEM COBPEMEHHBIX METOJOB HAYYHBIX HCCIEAOBaHUM,
MEPEIOBBIX UJIEH U MEPCIEKTUBHBIX TEXHOJIOTHM.

JdemoHcTpanuu:

llopmpemwvi: H.WA. Basuno, U.B. Mwnuypun, I'.Jl. Kapmneuenko, ILII.
Jlykbsinenko, B.JI. AcrtaypoB, H. bopnoyr, .K. benses TaOmuibl U CXEMBbI:
«LleHTpbl TPOUCXOXKIECHUS M MHOT000pa3usi KyJbTYPHBIX pacTEHUI», «3aKOH
TOMOJIOTUYECKUX  PSIIOB B HACIEACTBEHHOM  HW3MEHUMBOCTH», «MeToabl
cenekuum», «Otnanéunas rudpuanzanus», « Myraresesy.

JlaGopaTopHble ¥ NpaKkTH4ecKne padoThl

1. Jlabopamopnas paboma «W3ydueHue cOpTOB KyJbTYpHBIX PAaCTEHUH U
MOPOJT JOMAITHUX )KUBOTHBIX).

2. Jlabopamopnas paboma «13yueHre METO10B CENEKIIMHN PACTEHUI».

3. Ilpaxmuueckas paboma «IIpuBUBKa pacTeHUII».

4. Okckypcusi «OCHOBHBIE METOJBI U JOCTHIKEHHS CEJIEKUMU PAacTEeHUN U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34HCTBO, B JIaDOpaTOPHIO
arpOYHHBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuOTeXHOJIOTUS M CHHTeTHYecKasi GuoJiorus (4 1)

OOBEKTHI, UCIOJIb3yeMble B OMOTEXHOJIOIMH, — KJIETOUYHbIE U TKAHEBBIE
KYJbTYPBI, MUKPOOPTaHU3MBI; ux XapaKTEePUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIeOOMeueHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJIeNMe. MukpoOuonoruueckuit cuHTe3 OOBEKTHI MHUKPOOHOIOTHYECKUX
texHosoruil Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMUHOB.

Co3aHre TEXHOJIOTM M MHCTPYMEHTOB LIEJIEHANIPABICHHOIO U3MEHEHHUS U
KOHCTPYHPOBAHUSI TEHOMOB C IIEJIbIO MOJYYEHHsI OPraHU3MOB M UX KOMIIOHEHTOB,



COJEpIKaIMX HE BCTPEYAOIIMECs B IPUPOJE OMOCUHTETUYECKUE TTYTH.

Kierounas nmxeHepus. MeTonbl KyJbTypsl KIETOK M TKaHEH PAacCTEHUH U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss H  COMaTHYECKHUN
smOpuoreHe3. lcnonp3oBaHuEe TamjouI0B B celeKuM pacteHuil. [lomydenue
MOHOKJIOHAJIbHBIX aHTUTEIL. VICIIOIb30BaHNE MOHOKJIOHAJIBHBIX Y TOJUKIOHAIBHBIX
aHTUTEN B MeauuuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKkoHCTpykuus
AWIEKIIETOK U KIOHWPOBAHME JKUBOTHBIX. METOA TpaHCIUIAHTALMM SIEP KIETOK.
TexHomorum  0310POBJIEHUSA,  KyJIBTUBHPOBAHUS U  MHUKPOKIOHAJIBHOIO
Pa3MHOXKEHUSL CEIBCKOXO3SIMCTBEHHBIX KYJIBTYD.

XpOMOCOMHAasi M Te€HHasg HHXEHEpusA. VICKyCCTBEHHBIM CHHTE3 TIe€Ha U
KoHCTpyupoBanue pekomOuHaHTHbIX JJHK. Co3nanne TpaHcreHHBIX OpraHHU3MOB.
JlocTmkeHrnss W NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOM  WHYKEHEPHH.
DKOJOrHYeCKHEe U ATHUECKHUE TPOOJIEMbI TeHHOM UHXKEHEPHUH.

MenunmHckre 6notexHoyoruu. Iloctrenomuas mudponas meautinnaa. TTLP-
IUarHocTuka. MeraOOoJOMHBIM aHanu3, TEHOLIGHTPUYECKHM aHajau3 MpoTeoMa
YeJI0BEKa JUIA OLICHKU COCTOSIHUSA €ro 310poBbiA. VICIOJIB30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-Oumouwmkenepus g pa3pabOTKU
(GyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTUH, CO3/1aHUsl KOMILUIEKCHBIX
TKaHEW COYETaHHUEM TEXHOJIOTUH TPEXMEPHOro OMONMPHUHTUHTra M ckaddonauHra
JUISL PELIEHUS 3a4a4IIEPCOHATTM3UPOBAHHON MEAULIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJIbI0 OOECreueHUus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBIEHHE MOJEKYISIPHBIX MEXaHU3MOB
¢bynkunonupoanusi PHK-conepkaimyx BHUpYCOB, BBI3BIBAIOLIIMX OCO00 OMAacHbIE
3a00JIeBaHUsl YEJOBEKA U KUBOTHBIX.

JdemoHcTpanuun

Tabauywvl u cxemvl: «Vcnonb30BaHNE MUKPOOPTAHU3MOB B ITPOMBIIINIEHHOM
POU3BOJCTBEY, «KieTounast unxkenepus», «I eHHass UHKEHEPUs».

JlabopaTopHbie U NPaAKTHYECKHUE PA0OTHI

1. Jlabopamopuas paboma «3yuenne o0bEeKTOB OMOTEXHOJIOTUI.

2. Ilpakxmuueckas paboma «IlomydyeHre MOTOYHOKHUCIBIX TPOAYKTOBY.

3. Okckypcus «bUOTEXHONOTUS — Ba)KHEHIAs MPOM3BOJIUTENbHAS CHJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOJICTBO).
11 KJIACC

102 4, u3 HEX 8§ 4 — pe3epBHOEC BpeMs.
Tema 1. 3apoxaenne U pa3sBUTHE IBOJIOIMOHHBIX NpeACTABJIeHU B
ouosiornu (4 1)

OpomonnonHas teopus Y. JlapunHa. Ilpenmnocbuikn BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb W HaydHas aestenbHOoCcTh Y JlapBuHa. [[BMXKyliue CHITbI
oo BuAoB mo Y. JlapBuHy (BbICOKAass MHTEHCHBHOCTH Pa3MHOMXKEHUS
OpraHU3MOB, HACJICJICTBEHHAss W3MEHYMBOCTh, OOprOa 3a CyYIIECTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIM OTOOD).

Odopmienne cunteTndecko Teopun sBomtonuu (CT3). Heltpanbhas
Teopusi 3Bomtonuu. CoBpeMEeHHas JBOJIOLMOHHAS  Ouojorusa. 3HAUYeHHE



HBOJIIOIIMOHHON T€OpUH BHOPMUPOBAHUM HAYYHOU KapTUHBI MUPA.

JleMmoHcTpanuu:

llopmpemuwi: Apuctorens, K. Jlunneit, 2K.-b. Jlamapk, 3.K. Cent-Unep, XK.
Kiosbe, Y. [Hapsun, C.C. YerBepukos, N.1. HImansraysen, Jx. Xonaein, J.K.
benses.

Tabauyvr u cxemvi: «Cucrema xuBod npupoasl (mo K. Jlunuero)»,
«JlectHuma xuBbBIX cymectB (mo Jlamapky)», «Mexanusm ¢GopMUpOBaHUA
MPUCIIOCOOJICHUIT y pacTeHud U kUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nmytemectBus Y. lapsuna», «Haxonku Y. {apBuna», «®opmbl 60pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHOroobpasue KyabTypHBIX (hopm
KarmycThl», «[1opopl JOMAIIHUX KUBOTHBIXY», «CxeMa 00pa3oBaHusl HOBBIX BUIOB
(mo Y. J[lapBuny)», «Cxema COOTHOILIEHHUS JABUXKYIIUX CHJI DBOJIIOIUI,
«OCHOBHBIE ITOJIOKEHUSI CHHTETUYECKON TEOPUHU IBOJIFOLIUN.

Tema 2. Mukpo3Bosonus u e€ pe3yabrathl (14 1)

[Tonynsiuus kak 3JeMeHTapHasi €IMHUIA SBOTOIUU. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETHUYECKOr0 pa3HoOOpa3usi W CTPYKTYphl mnomyssiuuil M3meHenue
reHooH/a TMOMYJSIUUA KaK »JIIEMEHTapHOE 3BOJIIOIMOHHOE SIBJICHUE. 3aKOH
reHeruueckoro paBHosecus Jx Xapau, B BaitnOepra.

DOneMeHTapHble (PaKTOpbl (ABMXKYIIUE CHIIBI) 3BOJIIONUU. MyTalmOHHBIHN
npouecc. KomOunatuBHas u3MeH4YMBOCTb. Jlpeilp reHoB — ciyvaliHble
HEHAIpaBJICHHbIE HW3MEHEHWS YacTOT ajuiesed B momyusmusx. Oddekt
ocHoBarensi. DddekT OyTbuioyHOro ropibimka. CHIKEHHWE TeHETUYECKOTO
pa3zHooOpasusi: mpuuuHbl U cieactBud. IlposiBnenue sddexra apeiidpa reHoB B
OOJIBIIMX W  MaJbIX Honmyisauusx. Murpanuu M3ondauuss  momyJisiui:
reorpaguyeckas (IpoCTpaHCTBEHHAs ), OMOJIoTUYecKast (PEpoOIyKTUBHAS).

EctecTBenHbiit 0TOOp — HampaBnswonmii  ¢akTop HBOMONUU. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIHMM, CTaOWIM3UPYIOIIMKM,  pa3phIBAIOMINAN
(mm3pynTuBHbIi). [lonoBoit oTOOP. BO3HMKHOBEHWE W DBOJIOLUS COIMAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OpPraHM3MOB  Kak  pe3ydabTaT  MHUKPOIBOIIOLHUU.
Bo3HukHOBEHHE — MpUCNOCOOJEHUH y  opraHu3MoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl nmpucnocobeHnii y opranu3MoB: MOPQOJIOTHYECKHE,
busnonoruyeckue, - OMOXMMHYECKHE,  MoBeleH4Yeckne.  OTHOCUTENbHOCTh
MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepum u crpykTypa. BumooOpazoBaHue Kak pe3yibTaT

MUKpOdBONIIOIMHU. M3omsmus — ximrodeBoit gaktop BumoodpazoBanus. [lytu u
CIIOCOObI BHUJ1I000pa30BaHMUS: aJUIoNaTPpUUYECKOe (reorpaduueckoe),
CUMITATPUUECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE» (moyMIIOu IU3aIHS,

FI/I6pI/I,Z[I/I?>aHI/I$I). I[JII/ITCHI)HOCTI) 9BOJIFOIUMOHHBIX ITPOLICCCOB.



Mexanusmbl  GopMHpOBaHUS ~ OHOJIOTHUYECKOro  pa3HooOpasus. Pomb
HBOJIIOIMOHHONW OWOJIOTMM B  pa3pabOTKe HAy4YHbIX METOJOB COXpPaHEHUs
OouropazHooOpasusi. MUKpPOIBOMIOIMS M KOABOJIOIUS IMAPA3UTOB U HX XO35EB
Mexanu3mbl GOPMUPOBAHUS YCTOMYHUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPBOBI C
HEW.

JdeMoHcTpanuu:

Ilopmpemuwi: C. C. YeTBepukos, 3. Maiip.

Tabauyvl u cxemvi: «MyTallMOHHAs U3MEHYUBOCTHY, «llomynsuuonHas
CTpyKTypa Buaa», «Cxema TIpOsSBICHHS 3akoHa Xapau—BaitHOepray,
«JIBUWKyIllME CHUJIBI  BBOJIOIUN», «DKOJOTUYECKAasT M30JSLUS  MOMYJSIUN
ceBaHckoi (openm», «I'eorpaduyeckass W30JANMS JTUCTBCHHUIIBI CHOMPCKOW W
JMCTBEHHULIBI AaypcKoi», «llonmylaiMOHHbBIE BOJHBI YUCIECHHOCTH XUIIHUKOB U
xKepTB», «Cxema JEHCTBUA E€CTECTBEHHOro oTOopa», «DopMbl OOpbOBI 3a
cyliecTBoBaHue», «MHaycTpuanbHblii MenaHu3M», «KuBble HCKOMAeMBbIEY,
«ITokpoBUTENBCTBEHHAA OKpacka KUBOTHBIX», «lIpeaymnpexnaromas oOKpacka
KUBOTHBIX», «DU3HOI0THUECKHE aganTanuny, «[Ipucnoco61eHHOCT, OPraHU3MOB
U €€ OTHOCUTEINBHOCTHY», «Kpurepuum Bupa», «Bumbl-nBoMHUKW», «CTpyKTypa
BUIa B mpupone», «CmocoObl  BumooOpazoBanus», «l'eorpaduueckoe
BUJI000pa30BaHue TPEX BHUJOB JIAHJIBIIICH», «DKOJIOTMYECKOE BUI000pa30BaHUE
BUJIOB CUHUI, «[lonmumnonasl pacteHuity, «KamycTHO-penedHblid THOPUT.

Obopyodosanue: TepOapun PaCTCHHUM; KOJUICKIIMM HACEKOMBIX; Uydelia MTHI]
U 3BEpeil ¢ MpuUMepaMu Pa3IUYHbIX MPUCIIOCOOJICHUI; Yydelia NTHUIl U 3Bepei
pa3HBIX BHJOB; TepOapuu pacTeHU OJU3KUX BUJOB, O0OpPa30BABIIMXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlaGopaTopHble U NpaKkTH4ecKne padoThl

1. Jlabopamopuas paboma «BbisiBIeHUE U3MEHYMBOCTH y 0COOEH OJHOTO
BUJIAY.

2. Jlabopamopnas paboma «llpucnocoOneHuss OpPraHU3MOB U  HX
OTHOCHUTEJbHAS 1EJI€CO00Pa3HOCTDY.

3. Jlabopamopuas paboma «CpaBHEHHE BHIOB IO MOP(HOIOTHUYECKOMY
KPUTEPHUIOY.

Tema 3. MakposBosonusi u €€ pe3yabrarbl (6 1)

Meronpl u3yyeHus MakposBoyroLMU. [laneoHTONOrMYECKHME  METOHBI
u3ydeHus: oHBomoruu. llepexomnpie  GopMbI W (QUIOTEHETUYCCKHUE — PSIBI
OpraHU3MOB.

buoreorpaduyeckue meroapl m3zydeHus spojtonuu. CpaBHeHHE (DIOpHI U
dbayHsl MaTepuKOB M OCTPOBOB. buoreorpaduueckue ob6mactu 3emiau. Bumbi-
SHAEMUKHU U PEJIUKTHI.



OMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTUYECKUE METOIbI U3yUECHHUSI
BOMIOIMU. ['eHeTHUecKue MEXaHW3Mbl 3BOJIIOIMM OHTOTEHE3a M MOSBIEHUS
HBOJIIOIMOHHBIX  HOBIIECTB. [ 'OMOJIOTMYHBIE W  aHAJOTUYHBIE  OpraHbl
PyaumenTapHble OpraHbl U aTaBU3MBI.

MonekynsapHO-TeHeTUYECKHE, OMOXUMUYECKUE W MAaTEMAaTUIECKUE METOJIbI
u3ydeHus: dBooNuK. ['omonornynbie TeHbl. COBPEMEHHBIE METOJBI MOCTPOCHUS
(UITOTeHETUYECKUX ICPEBHEB.

XPpOMOCOMHBIE MYTalUH U YBOJIIOIUS TEHOMOB.

OO6mue 3aKkOHOMEPHOCTH (TIpaBuiia) 3BOJIOIUH. [IpUHITUIT CMEHBI (PYHKITHA.
HeobOpatumocTs 3BoJoMKU. AnanTuBHAas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJTIOIU Y.

JemoHcTpanuu:

Lllopmpemuwi: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. ['ekkenb

Tabauyvl u cxemvl. «PUIOTEHETUUECKUN PSIT JOMIAINY, «APXEONTEPUKCH,
«3Bepo3yOble  SIIEpBDY, «Creronedanby, «Punnopute», «CeMeHHbIE
nanopoTHUKW», «buoreorpapuueckue 30HB 3emin», «Jlpelid KOHTHUHEHTOBY,
«Penmukte», «HauanbHble cTaguu SMOPUOHAIBHOTO Pa3BUTHUSA I103BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAJIOTMYHBIE OpraHb, «PyIuMEHTHI»,
«ATaBU3MBY, «XpPOMOCOMHBIE Ha0Opbl 4YelOBeKa M IUMIaH3e», «[aBHbIE
HaIpaBJIeHUs IBOIIOIUNY, «OOIIMe 3aKOHOMEPHOCTH 3BOJTIOLIMI.

Obopydosanue: KOIEKIIUU, TepOapuu, MYJSKH HCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB; MYJISDKM T'OMOJIOTMYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB U
aTaBU3MOB; KOJUIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:xaeHue u pa3putue ;ku3Hu Ha 3emute (15 4)

Hayunbple TUMOTE3bl NPOUCXOXKIEHUS >KU3HU Ha 3emie AOHOreHe3 u
naHcnepMusi. JloHaydHble peCTaBICHUS O 3apOXKACHUU KU3HU (KPEalnOHHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOXKIECHHSI )KU3HU U €€ OITPOBEPKEHNE onbITaMu D.
Penu, JI. Cnannanuanwy, JI. I[Tactepa. [IponcxoxaeHue xKu3HU U aCTPOOUOIOTHS.

OcHOBHBIE JTaIlbl HEOPraHUYECKOU 3BOJIIOLIHM. [InanerapHas
(reonmoruueckasi) HBOJIONMS. XHUMHYECKas DBOJIONMA. AOHOTEHHBIH CHHTE3
opraHuueckux BemiecTB u3 Heopranumdeckux. Omeir C. Mumiepa u I'. FOpu.
OobpazoBanue noaumepoB u3 MoHomepoB. Koarepeatnas runoreza A.W. Onapuna,
runorte3a nepBuyHoro OynboHa JIk. XonneliHa, reHeruyeckas rumnore3a [
Ménnepa. Pubosumsr (T. Yex) um rumoresa «vupa PHK» V. TunGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopusa 3emmu m Meronsl e€ u3ydyeHus. VckomaeMmble OpraHMyYecKue
octatku. ['eoxpononorus u e€ wMeroabl. OTHoOcHUTeNbHAas U aOCOIIOTHAs
reOXpOoHOJIOrus. ['e0XpoHoIornuecKas Kasia: 30Hbl, 3pbl, IEPUOABI, JTOXH.

Hauvanbuble sTansl opranmueckod sBomonuu. [losiBieHne u 3BOIONUA



NEPBBIX KJIETOK. DBOJIOLUA MeTaboian3Ma. BO3HMKHOBEHHE NEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKH KaK aHaJjor MEPBBIX Ha 3eMje cOOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapUOTHI.

[Tpoucxoxnenune DYKapUOT (cumbuoreHes). DBOJIFOIIUOHHOE
IPOUCXOXKJIEHHE BHUPYCOB. IIponcxokaeHne MHOTOKIETOYHBIX OpPraHU3MOB.
BO3HUKHOBEHHE OCHOBHBIX IPYIII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIEC 3Tanbl 3BOJIIOIMU BBICHIMX pacTeHU. OCHOBHBIE apoMOpP(dO3b
pactenud. Beixon pacteHuii Ha cymry. IlosiBieHWE CIOPOBBIX PacTeHUM U
3aBoeBaHKE UMU cyliu. CemeHHble pacTeHus. [I[poncxoxaeHne IBETKOBBIX.

OcCHOBHBIE 3Tambl IBOJIIOIUHU >KUBOTHOrO MHpa. OCHOBHBIE apoMOpGO3bI
*KUBOTHBIX. Benpckas ¢ayna. KemOpuiickuii B3pbIB — IOSIBIICHUE COBPEMEHHBIX
tunoB [lepBrie XOpaoBbie KUBOTHBIC. JKH3HB B BOJE. DBOJIOIUS MMO3BOHOUHBIX.
[Ipoucxoxaenne ampubuii u pentwiuil. [IpoucxoxkaeHue MIEKOMUTAIOUUX U
ntuil. [lpunuun kmroyeBoro apomopdosza. OcBoeHHe O€CMO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM W NEPUOAAM: apXel, MPOTEpPO30H,
najgeo3oi, Me3030M, KaWHOo30i. OOmas xapakTepUCTHKa KIUMarta H
reoJIOTMYECKUX TMporeccoB. llosiBlieHHE W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs UBIUSHUE HA Ta30BbI COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUSI — HKOJOTHUECKUE KPU3UCHI TTpouuioro. [Ipuunnsl u
CJIIEACTBUS MAacCCOBBIX BbBIMHpaHHMl. COBPEMEHHBIN JKOJOTMYECKUA KPHU3HUC, E€r0
ocobenHnoctu. [Ipobiema coxpaneHus 6GuopazHooOpaszusi Ha 3eMIie.

CoBpeMeHHas cucTemMa opraHnueckoro mupa. [IpuHuunel knaccupukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKNE IPYIIIbI OPraHU3MOB.

JdemoHcTpanuu:

llopmpemwvi: ®©. Pemnm, JI. Cnamnanuanu, JI. Ilacrep, . 1. MeuHukos,
A.N.Onapun, [Ix. Xonaein, I'. Ménnep, C. Mumiep, I'. FOpu.

Tabauywl u cxemol: «Cxema onbita @. Penn», «Cxema onsita JI. ITacTepa no
M3YUYCHUIO CaMO3apoXIeHUs ku3HW», «Cxema ombiTa C. Mwumnepa, I'. Opwn»,
«JTanbl ~ HEOPraHWYECKOW  HBoIOLMMN»,  «l'€0XpOHOJOrHYecKass  IIKajaay,
«HauanpHble dTambl OpraHWyYeckoil  sBoomum», «Cxema  oOpa3oBaHUs
YKapuoT MyTEM cumOHoreHeza», «Cucrema KuUBOW MpUPOAbDy, «CTpoeHue
BUpyca», «Apomopdo3sl  pacteHui», «Punnodute», «OTHOKIETOUHBIC
BOJOpOoCHN», «MHOrOKIEeTOUHblE  BOmopocim»y, «Mxuy», «llamopoTHUKNWY,
«l"omocemenHbIe pacTeHus», «Opranbl IBETKOBBIX pacTeHUI», «Cxema pa3BUTHS
YKUBOTHOI'O MHUPD», «ApomMopdo3bl KABOTHBIX», «IIpocrenimmey,
«Kumeunononoctueie», «Ilnockue depBu», «UneHucronorue», «PwIOB,
«3eMHOBOJIHBICY, «IIpecMbIKarOIMeCs», «I I, «MJEeKOIIUTAIOIIHNE),
«Pa3BuTne KXn3HU B apXeuCKOU dpe», «Pa3BuTue )KU3HU B IPOTEPO30MCKOU 3pey,



«Pa3BuUTHE KU3HU B MAJIEO30MCKOU 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pE,
«Pa3BuTHe KU3HU B KAMHO30MCKOU 3pey», «COBPEMEHHAs] CUCTEMA OPTAHUYECKOTO
MHUpPay.

Obopyoosanue: TepOapuM PACTEHUM pPA3IMYHBIX OTIEJIOB; KOJUICKIIUU
HACEKOMBIX; BJIQXKHBIE MIPEINAPAThl )KUBOTHBIX; PAKOBUHBI MOJUIFOCKOB; KOJUICKIIMU
WTJIOKOXKHX; CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX; Yyuella ITHI] U 3BEpEW;
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX HMCKOMAEMbIX; MYJSI)KH OPTaHUYECKUX
OCTaTKOB OPTaHU3MOB.

JlaGopaTopHblie ¥ NpaKkTH4ecKne padoThl

1. Bupmyanvnasa nabopamopuas paboma «MoaeIupoBaHHE OIBITOB
Mumiepa— FOpu 1o u3ydeHnro aOMOTeHHOTO CUHTE3a OPraHUYeCKUX COEeTMHEHUN
B MIEPBUYHOMN aTMocheper.

2. Jlabopamopuas paboma «VI3ydeHue M OMUCaHUE MCKOIMAEMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

3. Ilpaxmuueckas paboma «3yueHne oCOOEHHOCTEU CTPOEHUS paCTEHUM
Pa3HBIX OTHEIIOBY.

4. Ilpakmuueckas  paboma  «/3yyeHue  OCOOCHHOCTEW  CTpOEHUs
MTO3BOHOYHBIX )KUBOTHBIX).

Tema 5. Ilpoucxoxkaenue yeaoBeka — antTponorenes (10 u)

Paznensl n 3amaum antpomnosiorun Meroasl aHtpornongorud CTaHOBJIEHHE
MPEJICTABJICHUM O NPOUCXOXKICHUM 4eJlOBeKa PenurnosHele  BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUHU.

CxoacTBO UenoBeka ¢ )KMBOTHBIMUA CHCTEMAaTUUYECKOE MOJIOKEHHE YEI0BEKA
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKMBOTHBIMH:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M010r0-OMOXUMHUECKHUE,
noBeaeHYeckre. OTINYMs YEI0BEKa OT KUBOTHBIX. [IpAMOXO0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIIBHOU
CUCTEMBI.

JIBrokytue cuibl  (dakTopel)  aHTpomoreHe3a:  OHWOJIOTHYECKUE,
comrasibHbie. COOTHOIIEHHWE OWOJOTUYECKUX M COLUAIBHBIX (PaKTOpOB B
AHTPOIIOIE€HE3E

OcHOBHBIC CTaaWU aHTPOTOreHe3a. PaHHME YeIoBEeKOOOpa3Hbie 00€3bSHBI
(MPOKOHCYJIbI) U paHHUE TOHTUIBI — OOIINE MPEAKU YET0BEKOOOPa3HbIX 00€3bsH
U JIIOAeHd. ABCTpPaJONUTEKH — JIBYHOTHE MPEAKU JtoJei. YUeloBeK yMmembli,
MIEPBBIE U3TOTOBIICHUSI OPYAUN TpyAa. YeloBeK NpsMOXOASIINUNA U HEPBBIA BBIXO
monen 3a mpenensl Adpuku. UenoBek reinenbOeprckuii — oOmUNA MPeaoK
HEAHJEPTAJIbCKOTO YEJIOBEKa M YEJIOBEKA PasyMHOro. YenoBeK HeaHIepTaIbCKHUI
KaKk BHJ JIFOAEH XOJIOJHOrO KiauMara. YenoBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JNEHUCOBCKUM uenoBek. (OCBOEHHE KOHTHMHEHTOB 3a TmpenenamMu Adpuku.



[TaneoreHeTrka u NajseoOreHOMHUKA.

DBOJIIOLIMSI COBPEMEHHOTO 4esoBeka. EcTecTBeHHBI OTOOP B MOMYJISIIUSX
yesioBeka. MyTalMoHHbIN mpouecc U noaumopdusMm. [lonynsiroHHBIE BOJHBI,
npeiid reHoB, murpanus U «d3PGEeKT OCHOBATEIS» B MOMYJSALUSIX COBPEMEHHOTO
YEIIOBEKA.

UYenoseueckne pacel. Ilonarne o pace. bonbmme pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpallo-HErpoujHas  (PKBaTOpUalIbHAS),  MOHTOJIOUHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelnieHHsl 4YeloBEKa IO IUIaHETE.
EnuHctBO  yenoBedeckux —pac. HayyHad  HECOCTOSITENTBHOCTh  pacu3Mma.
[IpucnocoOeHHOCTh YeNnoBeKa K pa3HbIM YCJIOBHUSIM OKpY)Karolehd Ccpebl.
Bnusnue reorpaduyeckoit cpenbl U apeiida reHoB Ha MOPGOJIOTHIO U (PHU3UOJIOTHIO
yejgoBeKa. MeXAUCHUIIMHAPHBIE METOAbl B (Puinueckod (OMOJOTUYECKONN)
AHTPOMOJIOTUH.  DBOJIOLMOHHAS ~ AQHTPOINOJIOTUST W MAJICOAHTPOIOJIOTHUS
YEeJIOBEYECKUX MOMYJSIUA. broconualibHble HCCIEIOBAHUS MPUPOJLI YeTIOBEKa.
HccnenoBanrie KOABOTIONMN OMOIOTHYECKOTO U COLMAIBHOTO B YEJIOBEKE.

JemoHcTpanuu:

Ilopmpemuwi: Y. {apBun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuyer u cxemvl: «MeToasl aHTpPOMHOJOTHN», «[ OJOBHOH MO3T
yejoBekay, «YemoBekooOpasHbie 00€3bsHb), «CKeneT 4YeloBeKa U CKEJeT
muMIan3e», «PyIUMEHTh U aTaBU3MBIY, «J[BHOKyIME CUJIBI aHTPOIOTEHE3a,
«IBOJIOIIMOHHOE IPEBO UYETIOBEKA,

«ABctpanonutek», «YenoBek ymenblit», «UYenoBek MPAMOXOISIIHIN,
«JlenncoBckuri yenmoBek» «Heangepranmbupy, «KpomanboHIb», «lIpenku
YeJI0BEKa», «ITallbl IBOJIOLUH YeTIOBEKay, «Packl ueaoBekay.

Obopyoosanue. MyISKA — OKaMEHEIIOCTEeH, MPeaIMETOB MaTepHabHOU
KyJIbTYphl ~TPEAKOB 4YEJNOBEKa; penpoaykuuu (pororpaguu) KapTuH C
MUQOJIOTUYECKUMU U OUOJICHUCKUMHU CIOKETaMU TPOUCXOXKJICHUS YEJIOBEKa,;
dboTorpaduu HAXOJOK MCKOMAEMBIX OCTAaTKOB UYEJOBEKA; CKEJIET 4YeIOBEKa;
MOJIEJIb Yepena YeIOBEeKa U ueperna MHUMIAaH3€; MOAEIb KUCTH YEJIOBEKA U KUCTH
IMMITaH3€; MOJIENIM TOpca MPEIKOB YEIOBEKA.

JlabopaTopHbie H NPAKTHYECKHE PA0OTHI

1. Jlabopamoprnas paboma «V3ydeHue 0COOCHHOCTEH CTpPOCHUS CKejeTa
YEJI0BEKA, CBSA3AHHBIX C MPSIMOXOXKIECHUEM).

2. Ilpaxmuueckas paboma «V3ydeHWE OSKOJOTUYECKHX  aJamnTarluii
YEJI0BEKaY.

Tema 6. Jkoyiorusi — Hayka 0 B3aUMOOTHOIIEHUAX OPraHU3MOB U
HAJOPTraHU3MEHHBbIX CUCTEM € OKpY:Kawuiei cpenoii (3 1)

3apoxknenne U paszBuTHe dKojorud B Tpynax A. I'ymbonsara, K. @.
Pynse, H. A. CesepuioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensr u



3a1a4u 3KoJIoruu. CBS3b SKOJIOTUHU C APYTUMH HAyKaMH.

Meroabl skonoruu. IloneBbie HabOMOnEHUS. DKCIEPUMEHTHI B 3KOJIOTHH:
OpUpOAHbIE W JlabopaTopHble. MoJeaupoBaHUEe B HKOJIOTUU. MOHUTOPHUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHAIBHBIN U TJI00ATbHBII.

3HaUE€HHE OSKOJOTMYECKHX 3HAaHWUM U1  4YeJOBeKa. JKOJOTHYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBA3EH 4enoBe4yecTBa ¢ npuponor. dopmupoBaHue
JKOJIOTUYECKOM KYJIBTYPbI H 3KOJOTHYECKON IPAMOTHOCTH HACEIEHUS.

JdeMoHcTpanuu:

TIlopmpemsi: A. T'ymbonsar, K. @. Pynse, H. A. Ceseprios, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabauyvr u cxemwvi: «Paznensl skonorum», «Metoasl skonorun», «Cxema
MOHUTOPHUHIA OKPYKatOLIEH CpeIb»

JlaGopaTopHble U NpaKkTH4ecKne padoThl

Jlabopamopnas ~ paboma  «/3ydeHue = METOJOB  3KOJIOTMYECKHUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsbl u cpena ooutanus (9 v)

DKoJsiornueckue (hakTopbl U 3aKOHOMEPHOCTU X aercTBus Kiaccupukanms
HKOJIOTUYECKUX (PaKTOpPOB: aOMOTHUECKHE, OMOTUYECKUE, aHTpOIOreHHsle O01ue
3aKOHOMEPHOCTH JAEUCTBUA 3Kojormueckux Qaxropon. IlpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepanTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue (aktopel. CBeT Kak sKkojormyeckuil ¢akrop. JleiictBue
Pa3HbIX YYACTKOB COJIHEYHOTO CIIEKTPa Ha OPraHu3Mbl. DKOJIOTHYECKUE TPYIIIbI
pacTeHUN W JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHaibHas poOJib CBETa
doTonepruoausM.

Temneparypa kak skojoruueckuit ¢daktop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKUIIOTEPMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTs kak skosormdeckuil (akrtop. Ilpucnocobnenust pacteHuid K
NoJAJIep>KaHUI0 BoAHOro Oananca. Kiaccudukaiuss pacTeHUH MO OTHOUIEHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl 00MTaHUS OPraHHU3MOB: BOJHAs, HAa3€MHO-BO3IYIIHAs, MMOYBEHHAs,
ryOMHHAasT  TOAMOYBEHHAs, BHYTpUOpPraHU3MeHHas.  DU3NKO-XUMUYECKUE
0COOEHHOCTH cpesi oouTanus opranu3mMoB. [IpucnocobseHuss OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U
roJu4yHble pUTMBL. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU )KU3HU.

XKuznennoie Qopmbl opranuzMoB. llonarue o ku3HeHHOM (opme.



Kusnennoie  QopMbl  pacTeHUM:  JEpeBbs, KYCTapHUKH, KYCTapHHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJIETHHE TpaBbl. JKW3HEHHBbIE (POPMBI KUBOTHBIX:
TUAPOOUOHTHI, TE€OOUOHTHI, a’3pOOMOHTBHL. (OCOOEHHOCTHM CTpoeHus U olpaza
KU3HH.

buotnueckue  ¢daxktoppl.  Buabl  OMOTHMYECKMX  B3aMMOJEHUCTBHIA:
KOHKYPEHIIUSA, XUIIIHUYECTBO, CUMOM03 U ero (opmel. [lapasutusm, koomeparus,
MyTyaln3M, KOMMEHcaln3M (KBapTUPAHTCTBO, HaxjeOHnuecTBo). Herpoduueckue
B3auMoOJecTBUS  (Tomuyeckue, Qopuyeckue, ¢dadbpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJICHCTBUN [JIsl CYIIECTBOBAHUS OpPraHU3MOB B CpeJe
obutanus. [IpuHIUI KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHcTpanuu:

Tabauyvr u cxemwl: «Ikonorudyeckue (axTtopb», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYIIBI JKUBOTHBIX MO OTHOIICHHUIO K CBETY», «TeIIOKpOBHBIE
KUBOTHBIEY», «XOJOJAHOKPOBHBIC >KUBOTHBIC», «DHU3MONIOTMYECKHE aanTaliu
KHUBOTHBIX», «Cpeapl OOWTaHHS OpPraHU3MOBY», «bHOIOTHYECKUE PUTMBIY,
«Kusznennole  ¢opmbl  pacteHui», «KuzHeHHble  (OpPMBI  JKHUBOTHBIX»,
«2KocHucTEMA IHUPOKOIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOTO Jiecay, «Llenn
nuTaHus», «XunHuuectBo», «llapazutuam», «Konkypenmusy, «Cumounosy,
«KommeHncanuzmy.

Obopydosanue: TepOapun pacTEHUU W KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTUYECKHX (PAKTOpPOB; repOapuu CBETONIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHMIA; CBETOJIIOOMBBHIC, TEHEIIOOUBBIE U
TE€HEBBIHOC/IMBBIE KOMHATHbIE pAacTEHUs; repOapui U KOJUIEKIIMH TEIUIOII0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM; dyduena MTUIl U 3BEpel; repdapuu
pacTeHul, OTHOCSIMXCA K rurpoduram, kcepoduraMm, mMe3odutam; KOMHATHBIC
pacTeHus NaHHBIX TPYMI;, KOJJIEKIUU KUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpenax;
repOapu M KOJUIEKIIMM pACTEHWH M IKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM KU3HM, repdapuud u
KOJUIEKIIUM PACTEHUH M >KUBOTHBIX Pa3IMYHBIX >KU3HEHHBIX (HOPM; KOJUIEKIIMU
KUBOTHBIX, YYACTBYIOIIMX B PA3IUYHBIX OMOTHUECKUX B3aUMOACHCTBUSIX.

JlabopaTopHbie U NPAKTHYECKHUE PA0OTHI

1. Jlabopamophas paboma «BBISBICHUE MPUCTIOCOOJICHUN OpPraHU3MOB K
BIIUSIHUIO CBETA.

2. Jlabopamopnas paboma «BbIsBIeHHE NPUCTOCOOIECHUI OPraHU3MOB K
BIIMSTHUIO TEMIIEPaTypPhD».

3. Jlabopamopnas paboma «AHaTOMHYECKHE OCOOCHHOCTH pPACTEHUN U3
Pa3HbIX MECT OOUTAHUS».

Tema 8. Dxosorusi BUA0B U nomyasuii (9 1)

DKOJIOTUYECKHEe  XapakTepucTuku — nonynsauuu.  [lomynmsmuss  kak



Oouonoruueckas cucrema. Ponb HEOTHOPOAHOCTH cpenbl, PU3NIECKUX OapbepoB U
0COOEHHOCTEN OMOJIOTMU BUIOB B (JOPMUPOBAHUU IPOCTPAHCTBEHHOMN CTPYKTYpBI
nonyisauuid. OCHOBHBIE TIOKa3aTeld IOMYJSILHUUA: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHas M II0JOBas CTPYKTypa, POXAAEMOCTb, IPUPOCT, TEMII pOCTa,
CMEPTHOCTb, MATPALUS.

DKoJlornyeckas CTpykTypa nomnyssiiui. OLeHKa YUCIEHHOCTU MOIYJISIIUH.
JlvHamuka nomynsnvu M €€ peryisiuud. bHOTMYECKUM MOTEHIHA MOIYJISALHAH
MopnenupoBaHue TMHAMUKHU NMONMYJAUU. KpHUBbIe pOCTa YUCIEHHOCTH MOMYJISLANA
KpuBbie BbDKMBaHMs. Perynsuus 4YuMCIEHHOCTH MNONYJISAUUN: poib (PaKTOpOB,
3aBUCSILIUX U HE 3aBUCAIUX OT IJIOTHOCTH. DKOJOTUYECKUE CTPATETUU BUIOB (I- U
K-ctparerun).

[lonsiTue 00 3Ko0JIOrMUecKol HuIIEe BUAA. Mecroobutranue. MHoromepHas
Mozenb dKkosiormyeckon HumM Jx. M. XartumHcoHa. Pa3mepsl 3KOIOrMyYecKou
Humy. [loTeHnnanbHas u peaan30BaHHAs HUILIN.

Bun kak cucrema nomyisinuid. Apeanbl BUAOB. Buabl M HX JKU3HEHHBIC
CTpaTeruu JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEICHUS W MUIpPalUi >KUBOTHBIX. bHosornueckue
WHBA3UH Y4Y>KEPOIHBIX BUJIOB.

JdemoHcTpanuu:

Iopmpem: [1x. 1. XaTunHCOH.

Tabauywl u cxemvl: «IKOJIOTUYECKUE XAPAKTEPUCTUKHU TOMYIISLUNY,
«IIpocTpaHcTBEHHasi CTPYKTypa MOMYJSIUN», «Bo3pacTHble MUpaMUIbI
nonynasiuumn», « CKOpoCTh 3aceIeHus] MOBEPXHOCTU 3€MJIIM Pa3IMYHBIMU
opranuzmammn», «Mozenb skonorndeckor nuimu Jx. M. Xatunncona»

Obopyodosanue: repOapuu pacTCHUHN; KOJJICKIINH )KHBOTHBIX.

JlaGopaTopHble ¥ NpaKkTH4ecKne padoThl

Jlabopamopnas paboma «IIpucnocoOneHust ceMsH pacTeHHH K
PACCETICHUIOY.

Tema 9. Dkostorus cood1ecTB. JKoJOrNIecKHe cucTeMbl (12 1)

CoobuiectBa opranu3mMoB broreHos u ero crpykrypa CBsizu MEXIy
OpraHu3MaMHB OHOIIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jlx. Tencnu.) OyHKUHMOHATBHBIC
OJIOKM OpraHu3MOB B HKOCHUCTEME: MPOAYLUEHTbI, KOHCYMEHTBI, PEIyLCHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetdu. AOUOTHUECKHE OJOKU
skocucteM [louBbl 1 mibl B 3kocucTeMax. KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTreld 3KOcHCTeMbl. buomacca w  mpoaykuws.
DKOJIOTMUECKUE MUPAMUIBI YU CEeI, OMOMACChl U DHEPTHH.

Hunamuka skocucteM. Karactpoduueckue mnepectpoiiku. Dmykryaruu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COO0IIeCTB — cykiueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTEeHHbIE BO3JCUCTBUS Ha
cykneccuu KimmmakcHoe coobiiectBo. bropazHooOpasue u mojiHoTa KpyroBopora
BEIL[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOpEU U
OKEaHOB.

DKOCHUCTEMBI TYH/IP, JIECOB, CTENEH, TyCThIHbD.

AHTPONIOTEHHBIE JIKOCHCTEMBI. ATPOIKOCHCTEMA. ArpoueHos3. Paznmuuus
MEX1y aHTPONIOTE€HHBIMU M IPUPOJAHBIMU IKOCUCTEMaMHU.

Ypb6o3kocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteMm. [opojckas
baopa u ¢ayna. CuHaHTpomuzalus TropoJickor ¢ayHbl. buomorundeckoe u
X03MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB
B 3KocHucTeMax. Ponb kackamHoro 3¢gdekra u BHAOB- Y IUPUKATOPOB (KITFOYEBBIX
BUJIOB) B (YHKIIMOHUPOBAHUH KOCHUCTEM. [IepeHOC PHEprur U BEIIECTB MEXIY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTraHU3MOB, MOIYJISIUN U Y9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIIOTE€HHBIX BO3JEHCTBUI.

MexaHu3MBbI BO3JCHUCTBHUSI 3arpsi3HEHUN pa3HbIX THUIIOB Ha
CyOOpraHu3MEHHOM, OPTaHU3MEHHOM, TMOMNYJAIMOHHOM UM  AKOCUCTEMHOM
YPOBHSX; OCHOBBI SKOJIOTHYECKOTO HOPMHUPOBAHHS aHTPOIIOTEHHOTO BO3/ICUCTBUSI.
MeTo10710T1si MOHUTOPUHIA €CTECTBEHHBIX U @HTPOIIOTCHHBIX SKOCHUCTEM.

JeMmoHcTpanuun:
Ilopmpem: A. Ix. Tencnu.
Tabnuyer u  cxemwvr:  «CTpykTypa  OumoreHO3a»,  «IDKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jieca», «DyHKIIMOHAIbHBIC
TPYIINbl OPraHU3MOB B 3KOcUCTEeME», «KpyroBopoT BeIIECTB B HKOCHCTEMEY,
«llenu nuranus (macTOUIIHAS, JETPUTHAS)», « IKOJOTHIECKAs MUpaMUIa dUCe,
«IKoJIoTHYeCcKash mUpamMua OMOMacchl», « DKOJIOTrHYecKas MUpaMHUaIa dHEPTHHY,
«O0bpazoBanne Oosotay, «IlepBuuHas cykieccus», «BoccTaHOBICHHE Jieca TOCIIe
noxapa», «JKOCHCTEMa o03epa», «ArpoleHo3», «KpyroBopor Bemiects u
MIOTOK DHEPruu B arpoleHosey, «[Ipumepsl ypOoIKoCHCTEMY.

Obopyodosanue: TepOapUn PACTCHHUM; KOJUICKIIMM HACEKOMBIX; Uydelia IMTHI]
U 3Bepel; repbapuu KyJbTYPHBIX M JUKOPACTYIIUX PACTCHHM; aKBapHMyM Kak
MO/JI€JIb SKOCUCTEMBI.

JlaGopaTopHble M IpaKTHYecKHe PpadoThl

1. Ilpaxmuueckas paboma «VI3ydeHue u onucanue ypoo3KOCUCTEMbI».

2. Jlabopamopnas paboma «3ydeHune pasHOOOpa3usi MEJIKHX MOYBCHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCHUCTEMAX).

3. Okckypcusi «IKCKypcusi B THUNUYHBIA OuoreoueHo3 (B ayOpaBy,
Oepe3HsK, ebHUK, HAa CyXOAO0JbHBIN HIIM TOMMEHHBIH JIyT, 03€p0, O0JIOTO).
4. DOxckypcus «IKCKypCUsl B arpo3KocHCTeMY (Ha IOJI€ WIA B TEIUIMYHOE

XO03MCTBO)».
Tema 10. Buocdepa — riaod6anbHasi 3kocucrema (6 1)
buocepa — obOmemnanerapHas 0601049ka 3eMiH, TAe CYMIECTBYET WIIH

CylllecTBOBaJia ku3Hb. PazButne mpeacraBienuii o Ouocdepe B Tpyaax J. 3rocca.
VYuenue B. W. Bepuanckoro o ouochepe Obnactu 6uochepst u e€ cocran. XKupoe
BeIECTBO Onochepsl U ero PyHKIUU.

3aKOHOMEpPHOCTH cylecTBOBaHUs Onochepsl. OcodeHHOCTH Orocdepbl Kak
rinobanpHON 3KOocHcTeMBl. J[MHaMuyeckoe paBHOBecue B Onocdepe. KpyroBopotst



BEILECTB U OMOT€OXUMHUYECKHE LUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUN
B Ouocdepe.

3oHansHOCTh OMOchepbl. [lonstue o Ouome. OCHOBHbIE OMOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IUPOKOJIUCTBEHHBIC Jieca, CTEIH, CAaBAHHBI,
MyCTBIHU, TPOMMYECKHUE JIeca, BRICOKOropbs. KiuMmar, pacTuTeIbHbIA U JKUBOTHBIN
MHUpP OMOMOB CYIIIH.

CrpykTypa ¥ QyHKIHS KUBBIX CUCTEM, OI[EHKA UX PECYpPCHOIO MOTEHIIHAJIA
u 6uochepHbIX QyHKIUH.

JdeMoHcTpanuu:

llopmpemuwi: B. 1. Bepnanckuii, 3. 3rocc.

Tabauywr u cxemsi: «I'eochepsr 3emnn», «KpyroBopoT azora B mpHupomae»,
«KpyroBopoT yriepona B mnpupoiae», «KpyroBopor kuciopoaa B TPUPOIAEH,
«KpyroBopoT Bozbl B mpupojie», «OcHOBHbIE OMOMBI cymny, «Kiaumartuueckue
nosica 3emun», «TyHapa», «Tairay, «Cmemannsiii gec», «IIInpoKoJIUCTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTbiHsay, « Tponuyeckuii gec.

Obopyoosanue. repbapum pacTeHUU Ppa3HbIX OHOMOB;  KOJUICKIIUU
KUBOTHBIX.

Tema 11. YenoBek u okpy:karomas cpeaa (6 1)

OKOJIOTUYECKUE KPHU3WUCBI M WX MpUYUHBL. Bo3nencTBue yenoBeka Ha
ouocdepy. 3arps3HeHre BO3AYyMIHOW cpeabl. OxpaHa Bo3ayXxa. 3arps3HEHUE
BOOHOM cpenpl OxpaHa BOAHBIX pecypcoB. Paspymenne mnousel. OXxpaHa
MIOYBEHHBIX PeCYpcoB. MI3MeHeHHe KiIumara.

AHTPOIIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIN U KUBOTHBIA Mup. OXxpaHa
PACTUTENBHOTO U KUBOTHOrO MHpa. OCHOBHBIE NPUHLHUIIBI OXPaHbl MPUPOABI
Kpacasie kHuru. Ocob0o oxpansembie mpupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J0THYECKHE MTAPKH.

OCHOBHBIE NIPUHIUIBI YCTONYMBOTO Pa3BUTHUS YEIOBEUECTBA M IPUPOJIBI.
PanmoHaneHO€  MPUPOAONOJB30BAaHME UM COXpaHEHHE  OMOJOTHYECKOIrO
pazHooOpasust 3emun. OOmMeE 3aKOHOMEPHOCTH TJIOOAIBHBIX JKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €r0 BEPOSTHBIE IOCIEACTBHUSI.

Pa3BuTre METOIOB MOHMTOPMHIA Pa3BUTHUS ONACHBIX TEXHOTCHHBIX
npoueccoB. CHUCTEMHBIE HCCIENOBaHUSI TEpexoja K pecypcocoOeperaromein u
KOHKYPEHTOCTIOCOOHOM dHepreTrKe. buonornyeckoe pasHooOpasue u OMOpecypcChl.
HanuonanbHele HWHGOPMALIMOHHBIE CHUCTEMbI, OOeCHeuMBalOlIUMe JIOCTYN K
uH(QOpMAIUU TIO COCTOSIHUIO OTIEIbHBIX BHAOB U 3KocucTeM. (OCHOBBI
HPKOpeaOUIIUTAIMM DKOCUCTEM U CIOCOO0B OOpHOBI C OHMOMOBPEKICHUSMHU.
PeKoHCTpYyKIIMS MOPCKUX M HA3€MHBIX SKOCHUCTEM.

JdeMoHcTpauu:

Tabauysl u cxemul: «3arpsi3HeHre aTMochepbl», «3arpsi3HeHne
ruapocdeps», «3arpsasHeHue nouBby, «llapaukoBsiil 3pdext», «Ocodo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOIeNN YIPABISIEMOT0 MUPA»
Obopyoosanue: pororpadun OXpaHsIeMbIX PACTEHUHN U KUBOTHBIX KpacHoii
kHUTY P®,KpacHol KHUTHY pernoHa.



TEMATHUYECKHUM ILJIAH

10 KJIACC

KoanuecTBO 9acoB

DJieKTpoHHBbIe (1u¢poBbIe)
o0pa3oBaTe/IbHBIE PeCcypPChI

Ne HanmeHoBaHue pa3aesioB U TeM
n/ O KOHTDONLHEL IIpakTuyeckue
n Bcero p "
padoThbI
J1adopaTopHbIe
padoThI
Tema 1. Buosiorusi Kak Hayka
buosnorust kak KOMIUICKCHAS HAyKa U KaK https://infourok.ru/biblioteka/biolo
1.1 1 0 0 -
YacTh COBPEMEHHOT'0 O0IIIECTBA gija
Hroro 1 0 0
Tema 2. ’KuBble cUCTEeMbI U UX U3yUeHHE
21 JKuBBIE CHCTEMEBI U KX CBOMCTBA 1 0 0 https://infourok.ru/biblioteka/biol
' ogija
https://videouroki.net/video/biologi
VpoBHEBas opraHu3aiys >KUBBIX CHCTEM
2.2 P P 1 0 1 a/10-class/
Hroro 2
Tema 3. buoJjiorust KieTku
- VICTOPHS OTKPBITHS 1 H3YUEHHS KICTKH. . . . ht_t_ps://infourok.ru/biblioteka/biolo
' Krnerounas teopus gija
MeToIb MOTIEKYIAPHOM 1 KIETOUHOI ht_t_ps://infourok.ru/biblioteka/biolo
3.2 1 1 1 gija
OHMOJIOTUH
Hroro 2
Tema 4. Xumnueckasi opraHu3amus KJIeTKu



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

XuMugecKHii cocTas KIeTkH. Boma i h?t_ps://infourok.ru/biblioteka/biolo
4.1 2 gija
MUHCPAJIbHBIC BCUICCTBA
4.2 | Opranuyeckue BEIECTBA KIETKH — OEIIKH 2 https://infourok.ru/biblioteka/biolo
O gija
43 pFaHI/I‘-ICCKI/Ie BCIICCTBA KIICTKU — 1
YTJICBOAbI
OpraHudeckie BeIecTBa KIETKH — https://infourok.ru/biblioteka/biolo
4.4 1 gija
JIMITNIbI
45 HykienHOBEIe KHCTOTEL CTpocHie 1 ; hqps://infourok.ru/biblioteka/biolo
' dbysaxuun JIHK, PHK, AT® anya
https://infourok.ru/biblioteka/biolo
4.6 MeTo1bl CTpYKTYpHOU OHOSIOTHUN 1 gija
Hroro 10
Tema 5. Ctpoenue u pyHkuun kiaerku (8 1)
51 Tt knetok. HIpoxaproTHieckas KieTKa 1 https://resh.edu.ru/subject/5/10/
5 Cﬁ%f;‘j{l?)ﬁap“f’?%:;(’ﬁ K”ZTKH' ) https://infourok.ru/biblioteka/biol
. HBIN aIlll aT KJIICTKHN -
ogija
5.3 Huromnnasma u e€ opraHou I 2 https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biolo
5.4 HememOpaHHbBIe OpraHOUABI KIETKH 1 agija
55 Crpoenrie U GyHKIHU AApa 1 https://infourok.ru/biblioteka/biolo



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

CpaBHI/ITeHBHa}I XApaKTCPUCTHUKA KIICTOK

5.6 1
3YKapuoT
Htoro 8

Tema 6. OOMeH BelllecTB U MPeBpalieHne YHEPTUHN B KJIETKe

OGMEH BEIECTE — METaboIH3M ht_t_ps://infourok.ru/biblioteka/biolo

ABTOTpOGHBIN THIT 0OOMEHA BEIICCTB. https://infourok.ru/biblioteka/biolo
6.2 | doTocuHTE3. 2 gija

ABTOTpOQHBII TUIT 0OMEHA BEIIIECTB. https://infourok.ru/biblioteka/biolo
6.3 | Xemocunres 1 gija

DHepreTUIeCKUii 0OMEH — AUCCUMUIISAIIHS https://infourok.ru/biblioteka/biolo
6.4 3 gija
Hroro 9

Tema 7. HacneacTrBeHHass mH(poOpManus U peajn3anus eé

B KJIETKE

Peakiun MaTpuyHOTO CUHTE3a

https://infourok.ru/biblioteka/biolo

7.1 2 gija
Cunares 6enka ht_t_ps://infourok.ru/biblioteka/biolo
1.2 2 gija
MexaHu3MbI SKCITPECCHUU TEHOB h?tpS://iﬂfOUfOk.l’U/bib'iOtEkEl/biOlO
7.3 2 gija
7.4 | OcHoBBI BUpyconoruy. MadopmannonHas 3 https://infourok.ru/biblioteka/biolo



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

ounoJIoTus

Hroro

Tema 8. JKu3HeHHBII UK KJIeTKH

8.1 JKU3HEHHBIN UKIKIETKA https://infourok.ru/biblioteka/biol
' ogija

89 Marpuunsrii cuares JJHK. https://videouroki.net/video/biologi
““ | Xpomocomsr a/10-class/

JleneHue KIETKH — MUTO3 https://videouroki.net/video/biologi

8.3 a/10-class/

8.4 Perynsiius )KM3HEHHOTO IIUKJIA KIIETOK https://infourok.ru/biblioteka/biol
' ogija

Hroro

Tema 9. Ctpoenne u GpyHKIIMH OPraHU3MOB

OpraHusMm Kak eIuHOE IeJI0e https://infourok.ru/biblioteka/biolo

9.1 ”
gia

9.2 | Txanu pacteHuit
9.3 | [KAHM KHBOTHBIX I HETOBCKA https:/resh.edu.ru/subject/5/10/
9.4 Opransl. CHCTEMBI OPTaHOB https://resh.edu.ru/subject/5/10/
9.5 | Omopa Teia OpraHU3MOB https://resh.edu.ru/subject/5/10/
9.6 | JIBHKeHHE OPraHH3MOB https://resh.edu.ru/subject/5/10/
9.7 | IuTanue OPraHM3MOB https://resh.edu.ru/subject/5/10/



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

9.8 | JlBIXaHHE OPraHU3MOB 2 https://resh.edu.ru/subject/5/10/
9.9 TpaHcIopT BElIECTB y OpraHu3MOB 9 https://resh.edu.ru/subject/5/10/
9.10 Brijenenre y opraHu3MoB 1 https://resh.edu.ru/subject/5/10/
9.11 ' 3amura y OpraHn3MoB 2 https://resh.edu.ru/subject/5/10/
9.12 Pa3apakuMoCThb ¥ peryisiius y OpraHu3MOB 9 https://infourok.ru/biblioteka/biol
: ogija
Hroro 17
Tema 10. Pa3amHoKeHHe H pa3BUTHE OPTaHNU3MOB
https://videouroki.net/video/biologi
10.1 | dopmbl pa3MHOKEHUS OPTAaHU3MOB 1 a/10-class/
https://videouroki.net/video/biologi
10.2 | TlonoBoe pa3zmHOxkeHHE. Meiio3 2 a/10-class/
I'ameTorene3. OOpazoBaHUE U PA3BUTHE https://infourok.ru/biblioteka/biolo
10.3 | 1OJIOBBIX KJIETOK 1 gija
WnauBunyansHOE pa3BUTHE OPTaHU3MOB — https://infourok.ru/biblioteka/biolo
10.4 | ownTOreHE3 2 gija
POCT H PA3BHTHE KHBOTHBIX htt_ps://infourok.ru/biblioteka/biolo
10.5 1 gija
106 Pa3sMHOKEHHE U Pa3BUTHE PACTEHHII . h@t_ps://infourok.ru/biblioteka/biolo

gija



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

Hroro 8
Tema 11. I'eHeTMKa — HayKa 0 HACJEJICTBEHHOCTH M HU3MEHYHMBOCTH OPraHW3MOB

HcTopust CTaHOBICHUS U Pa3BUTHS 0 0 https://infourok.ru/biblioteka/biolo

11.1 | reHeTHKH KaK HayKu 1 gija
0 1 https://videouroki.net/video/biologi

11.2 | OcHOBHBIE ITOHATHS U CUMBOJIBI T€HETUKHU 1 a/10-class/
Hroro 2 0 0
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

3aKOHOMEPHOCTH HACJIE€0BAHUS 0 1 https://videouroki.net/video/biologi
12.1 | npusHakoB. MOHOTHOPHUIHOE CKPEIINBAHUC 2 a/10-class/

AHnanusupytoniee ckpemrBanue. Henonxnoe _ )
12.2 | nomumupoBanme 1 0 0 https://resh.edu.ru/subject/5/10/
123 JuruOpuIHOEe CKpPEIMBAHUE 9 1 https://resh.edu.ru/subject/5/10/
12.4 CueryieHHOE HaclieIOBaHHE TIPU3HAKOB. 9 0 0 https://resh.edu.ru/subject/5/10/

' XpomMocoMHasi TEOpHs HACTEACTBEHHOCTH

125 | Tenernka mona 1 0 0 https://resh.edu.ru/subject/5/10/
12,6 | TeHOTHI KAk HENOCTHAL CHCTEMA 2 1 0 https://resh.edu.ru/subject/5/10/
Hroro 10

Tema 13. 3akoHOMEepPHOCTH U3MEHYUBOCTH



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

V3MEHYHBOCTD IPU3HAKOB. https://videouroki.net/video/biologi
13.1 1 a/

Buabsr n3MeHYHUBOCTH &«
13.2 | MoaudukanmoHHas "3AMEHIHBOCTh 2
13.3 I'enorunuyeckas ©3MEHYHBOCTb. 1 https://resh.edu.ru/subject/5/10/

' KomOuHaTuBHAs N3MEHUYHUBOCTD

MyTanoHHas U3MEHYUBOCTb. _ .
13.4 | 3axOHOMEpPHOCTH MYTAIIIOHHOTO MPOIIecca. 2 https://resh.edu.ru/subject/5/10/

OIUreHeTnKa
HUroro 6
Tema 14. 'eHeTHKA YeJI0BEeKa
141 I'eHeTnka yenoBeka. MeToabl MEIUIIMHCKOMN https://videouroki.net/video/biolo

' ['eneTnku gia/10-class/
Hroro 3
Tema 15. Cenrexkuusi opraHusMoB
OCHOBHBIE IOHATHS CEIEKIIHN ht_t_ps://infourok.ru/biblioteka/biolo
15.1 1 gija
. https://infourok.ru/biblioteka/biolo
MeTobl CeNeKITMOHHOW paOboTHI. r
gija

15.2 | CoxpaHeHue, U3y4eHUE U UCTIOIb30BaHUE 3

TEHETUYECKHUX PECYPCOB
Hroro 4

Tema 16. BuorexHosioruss U cuHTeTHYecKasi ouosorus (5 4.)

BroTtexHOIOrHs Kak HayKa U OTPaciib https://infourok.ru/biblioteka/biol
16.1 1 I
TIPOM3BOJICTBA ogija
16, | OCHOBHbIC HANIDABIICHHS CHHTETHYECKO] 1 https://lvideouroki.net/video/ biologi
' Onooruu a/10-class/



https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/

0 https://videouroki.net/video/biologi
XpoMocOMHas ¥ TeHHAsI HH>KEHEPHS
163| P P 1 0 a/10-class/
MeHIpHCKAe GHOTEXHOIOrHHY 0 https://videouroki.net/video/biologi
16.4 2 1 a/10-class/
Uroro 102
[IpakTuyeckue paboThI 12 0 0
JlabopatopHbie paboThI 22 0 0
HToroBbie KOHTPOIBHBIE PAOOTHI 9 0 0
[ToaroTroBKa u 3amuTa MPOEKTOB 1 0 0
PesepBHBIE ypokH 1 0 0
OBILEE KOJIMYECTBO YACOB I10 102 9 34

I[TPOI'PAMME



https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/

11 KJIACC

KoaunuecTBO yacon DJIeKTPOHHbIE
No IIpakTuyeckue (undposbie)
' HaumeHoBaHMe pa3iesi0B H TeM NPOrpaMMbl Beero KoHTpoJbHbIe " 06pa3oBaTEbHBIE
padoThI
JabopaTopHbie pecypchl
padoThI
Tema 1. 3apo:kaeHue u pa3BuTHE IBOJTIOIHOHHBIX NpPeICTABJIeHUN B 0M0JIOrHI
https://resh.edu.ru/subject/5/1
11 OpomonnonHas teopus Y. lapBuHa 1 0 0 1
JIBIKyIIME CHITBI DBOJTFOLIUHA BUIOB 110 Y. 0 0 https://resh.edu.ru/subject/5/1
dopMupoBaHUE CHHTETUYECKOW TEOPUH 0 0 https://resh.edu.ru/subject/5/1
1.3 | sBosmonnu 1 1/
Hroro 4
Tema 2. MUKpo3BOJIIOLMS U €€ pe3yabTaThl
DTarbl SBOIOIMOHHOTO MpoIecca: 0 https://infourok.ru/biblioteka/
5 q | MHKDODBOIIOUUS H MAaKPOIBOJIOIIHL. 3 1 biologija
' [Tonynsiuust — >neMeHTapHasi eqUHUIA
9BOJIIOLIMH
DneMeHTapHbIe (aKTOPBIIBOIIOLUH 0 0 https://infourok.ru/biblioteka/
2.2 3 biologija
ECTeCTBEHHbIiT 0T6Op — HATPABJISIOLIMIA 0 0 ht_tps://_i pfourok.ru/biblioteka/
2.3 (dbaxTop 3BOIIOIUN 2 biologija
24 [Tprcroco61eHHOCTh OPraHU3MOB KaK pe3yJIbTaT 3 0 2 thDS:/ / _i_nfourok.ru/ biblioteka/
' MHUKPOIBOIIOLHH biologija



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

https://infourok.ru/biblioteka/
2.5 Buna, ero kputepun u CTpyKTypa 2 biologija
Bunoobpa3zoBanue kak pe3yabTaT https://infourok.ru/biblioteka/
2.6 MHUKPO3BOTIONNHN. CBSI3b MUKPOABOJIIOLIMH 2 biologija
Y SIHJIEMUAOJIOTHH
Htoro 15
Tema 3. Makpo3BoJIIOLNS U €€ pe3yabTaThl
31 MakposBosronus. [TageonTomornaeckme 9 https://resh.edu.ru/subject/s/1
' METO/bI U3yUCHHUSI IBOJIIOIIUN 1
buoreorpadudeckne MeTOabl U3YUCHUS https://resh.edu.ru/subject/5/1
3.2 | somonun 2 1/
OMOPHOIOTUYECKHAE ¥ CPABHUTEIHLHO- 2 https://resh.edu.ru/subject/5/1
3.3 | MopdoorngecKkue METOIbl H3Y4EHNUS SBOITIOINH 1/
OGiIIHe 3aKOHOMEPHOCTH BOIOIHH 2 https://infourok.ru_/_biblioteka/
34 biologija
Htoro 8
Tema 4. IIpoucxoxaeHue W pa3BUTHE KU3ZHM Ha 3emJie
['MnoTe3sl BOSHUKHOBCHUS YKU3HHU Ha 3eMJie https:_/ [videouroki.net/video/b
4.1 2 iologia/
OCHOBHBIE ATaIbl HEOPTAHUYECKOH IBOJIOIUN https:_/ /videouroki.net/video/
4.2 2 iologia/
VcTopust 3eMIH U METOJIBI 68 H3yqeHHs 2 https:_//videouroki.net/video/b
4.3 iologia/
4.4 | HavanbHble 3Tanbl OPraHUYECKOMN 3BOIOLUN 1 https://videouroki.net/video/b



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

iologia/

DBOITIOIHS YKAPHOT 1 https://videouroki.net/video/b
4.5 iologia/

OCHOBHBIE Tarbl YBOIOLUHA PACTUTEITHLHOTO 2 https://infourok.ru/biblioteka/
4.6 | mupa biologija

OCHOBHBIE ATalbl 3BOJIOIHMH KUBOTHOT'O MUPa 2 ht_tps:/ / _i_nfourok.ru/ biblioteka/

4.7 biologija

PasBHTHE SKI3HY Ha 3eMIie 3 https://infourok.ru/biblioteka/
4.8 biologija

CoBpeMeHHas CHCTEMa OPraHHIECKOTO MHPa 2 https://infourok.ru/biblioteka/
4.9 biologija
Htoro 17

Tema 5. IIpouncxoxkaeHne 4yejioBeka — AHTPONOreHe3

AHTPOTIONOTHS — HAYKA O HYeIoBeKe 1 https://infourok.ru/biblioteka/
5.1 biologija

PassuTHe NpPEACTABICHUN O TIPOUCXOXKICHUU 1 https:/ info_ur()k-m/ antropoge

qeIOBEKa nez-razvitie-vzglyadov-na-
5.2 proishozhdenie-cheloveka-

3312562.html

MecTo YenoBeka B CHCTEME OPraHHIECKOTO 2 https://infourok.ru/biblioteka/
5.3 Mupa biologija

JBwxytiue cuiibl (hakTOphl) aHTPOIIOTEHE3a 2 h'gtps:/ / _i_nfourok.ru/ biblioteka/
5.4 biologija



https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

5.5

OCHOBHBIE CTalu1 aHTPOIIOTCHE3a

https://infourok.ru/biblioteka/
biologija

5.6

9BOJIIOHI/I}I COBPCMCHHOI'O YCJIOBCKA

https://infourok.ru/biblioteka/
biologija

5.7

Yenoseueckue pacbl. MexIUCIUITIMHAPHBIC
METOJbI AHTPOIIOJIOTUU

https://infourok.ru/biblioteka/
biologija

Hroro

12

TEMA 6. 9KOJIOT'USI — HAYKA O BBAUMOOTHOIIEHUAX OPTAHU3MOB U HAJIOPTAHU3MEHHBIX CUCTEM C

OKPYXAIOIIEW CPEJION
3aposKICHHE H PA3BHTHE SKOTOTHH 1 0 http://www.myshared.ru/slide
6.1 /203342/
6.2 MeTo/1bl 5K010THH. 3HAYEHUE YKOTOTHUECKHUX 2 0 https:/ infogro:('ru_/_ biblioteka/
. 3HAHUH I YEJIOBEKa 210%0aia
Hroro 3
TEMA 7. OPTAHU3MbI U CPEJIA OBUTAHUSA
DKonorudeckue PaxTopsl 1 0 https://videouroki.net/video/b
7.1 iologia/
Abunotnueckue paktopsl. CBET Kak 1 0 https://videouroki.net/video/b
1.2 | sxonormueckuit GakTop iologia/
73 Aobuotnueckue pakropsl. TemmnepaTypa kax 1 0 httpS:_/ [videouroki.net/video/b
™~ | skonoruueckuii (hakTop lologia/
Abuornueckue (I)aKTOpBI. BnaxxHocTh Kak 1 0 _https:_//videouroki.net/video/b
7.4 iologia/

IKOJIOTUIECKH (HaKTOP



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
http://www.myshared.ru/slide/203342/
http://www.myshared.ru/slide/203342/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

7.5

Cpenpbl oOuTaHusi OpraHU3MOB

https://videouroki.net/video/b
iologia/

7.6

buonoruueckue PUTMBI

https://videouroki.net/video/b
iologia/

7.7

JKuzHnennsie HOpPMBIOPTaHU3MOB

https://videouroki.net/video/b
iologia/

7.8

buotnueckue Qaxtops

https://videouroki.net/video/b
iologia/

Htoro

TEMA 8. 9KOJIOTHUA BUIOB Y OIS

8.1

DKOJIOTHYECKHE XAPAKTCPUCTUKHU ITOITYJIALNHN

https://videouroki.net/video/b
iologia/

8.2

DKOJIOTMYECKasl CTPYKTYpa NOMYJIALNH.
JlnHaMKKa NOMyYJISALNAN U €€ PErysaius

https://videouroki.net/video/b
iologia/

8.3

DKOJIOTHYECKasT HAIIIA BUIA

http://www.myshared.ru/gsea
rch/?90=%D0%B1%D0%B8%
D0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8

F

HUtoro

Tema 9. Ikoj0rus co00HIECTB. DKOJOTHYECKHE CHCTEMbI

9.1

Co00111eCTBO OPraHu3MOB — OHOIICHO3

https://videouroki.net/video/b
iologia/



https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

DKocucrtema

9.2

http://www.myshared.ru/gsea
rch/?q=%D0%B1%D0%B8%
D0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8

F

DKOJIOTHYECKHE IMUpaMHu bl

9.3

http://www.myshared.ru/gsea
rch/?0=%D0%B1%D0%B8%
D0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8

F

9.4 N3menenus cooO111ecTB — CYKIIECCUU

https://videouroki.net/video/b
iologia/

95 HpI/IpOIIHBIC O9KOCHUCTCMbI

https://multiurok.ru/files/biog
hieotsienoz-ekosistiema.html

AHTPOITOTCHHBIE YKOCUCTEMBI
(arpo3’KoCcUCTEMBI)

9.6

http://www.myshared.ru/gsea
rch/?q=%D0%B1%D0%B8%
D0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8

F

YpOoskocucTeMbl. DKOMOHUTOPUHT

9.7

http://www.myshared.ru/gsea
rch/?q=%D0%B1%D0%B8%
D0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8

F

HUtoro

13

Tema 10. Buocepa — riodaabHasi IKocHCTEMA



http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://multiurok.ru/files/bioghieotsienoz-ekosistiema.html
https://multiurok.ru/files/bioghieotsienoz-ekosistiema.html
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F

Buochepa. CTpykTypa 1 coctas 6Hochepbl 2 0 0 http://www.myshared.ru/slide
10.1 [793569/
3aKOHOMEPHOCTH CYILIECTBOBAHHS OHOChEpHI. 2 0 0 http://www.myshared.ru/slide
10.2 793569/
KpyroBopots! BemecTs —
30HaNBHOCTH Ouochepsbl. OCHOBHBIC OHOMBI 2 0 0 http://www.myshared.ru/slide
10.3 cywmu. YCTOWYMBOCTH Onocgepsl 1793569/
Hroro °
Tema 11. YesoBexk M OKpy»Kamwiasi cpeaa
BoseiicTBIE YenoBeKa Ha Grocde 2 0 0 https://videouroki.net/video/b
111 bery iologia/
AHTPOTIOTEHHOE BO3ACHCTBHE HA 2 0 0 https://videouroki.net/video/b
11.2 | pacTUTENHHBIHA iologia/
¥ J)KUBOTHBIN Mup. OXpaHa IpUPOIbI
13 PalmoHATbHOE TIPHPOIOTION30BAHME 1 2 . . https:_//videouroki.net/video/b
"~ | yCTOMYMBOE pa3BUTHE iologia/
Hroro 6
[IpaxTrueckue paboTsI 16 0 0
JlaGopaTopHbIe pabOTHI 4 0 0
HToroBbie KOHTPOJIbHBIE PAOOTHI 7 0 0
[ToaroroBka u 3amuTa MPOEKTOB 2 0 0
PesepBHbIC ypokH 1 0 0
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102 7 20



http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'OITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

« buonorus, 10 kmacc/ [laceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u
apyrue; mnon pepakuueidt [laceunmka B.B., AxkuuonepHoe 0011eCTBO
«M3narenscTBO «lIpocBemienue».

 buonorus, 11 kmacc/ [laceunuk B.B., Kamenckuii A.A., Pybmnos A.M. u
apyrue; mnon penakuuedt [laceunmka B.B., AkumonHepHoe 0011eCTBO
«M3narenscTBO «lIpocBemienue».

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI
CETUUHTEPHET

https://resh.edu.ru/subject/5/11/

https://videouroki.net/video/biologia/
http://www.myshared.ru/gsearch/?9g=%D0%B1%D0%B8%D0%BE%D0%BB%D0
%BE%D0%B3%D0%B8%D1%8F

https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/lesson/3827/start/118940/
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