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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo yuebHOMY mipenmety "buosnorus” (nanee - OUOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHOoBe DenepanbHOTO 3ak0HA OT 29.12.2012 Ne 273-D3
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yuebHoro npeamera «bruonorus» n OCHOBHBIX MOJOXEHHN (eaepanbHOi paboueil mporpaMMel
BOCIIMTaHUSI.

VYueOnslii npeamer  «buonorus» yrinyonéuHoro ypoBHs u3ydenus (10-11  kiaccer)
SBIISICTCSI OJTHUM W3 KOMIIOHEHTOB INpEeIMETHON 001acTu «EcTeCTBEHHO-HAydHBIC TPEAMETHD».
Cornacao monoxkenusim PI'OC COO mnpodunbHble ydeOHBIE TPEAMETHI, H3ydacMble Ha
yriyOlnEHHOM YPOBHE, SIBJISIFOTCS criocoOoM muddepeHnnanuu o0ydeHusl Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM,
CpeIHUM OOIIUM, CpeIHUM MPO(PECCHOHATBHBIM U BHICIIMM O0OpazoBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha MPUOPUTETHOE PelIeHHE
00pa3oBaTeNbHBIX, BOCIIUTATEIBFHBIX W PAa3BHBAIOIINX 3a1ad, CBSI3aHHBIX C MpodopueHTanuein
oOyyaronuxcs M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM 0O0JacTH HAy4HOrO 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEW, MEIUIIMHOW, HKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM KM BOCHHBIM
JIETIOM.

[Iporpamma o yueOHOoMy npenmety "buonorus" gaér mpenctaBieHue O LEIU U 3a7adyax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OIpeeNsieT 00s13aTelIbHOe
(MHBapMaHTHOE) MPEAMETHOE COJAEpKaHHe, €ro CTPYKTYPHUpOBaHUE IO pa3jielaM U TeMaM,
pacnpeziesieHue 1o KiaccaM, peKOMEHyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs YyueOHOTO MaTepuaia
C Yy4éTOM MEKIpPEAMETHBIX W BHYTPHIIPEJIMETHBIX CBsI3€H, JIOTHMKH YYeOHOTO Iporiecca,
BO3pACTHBIX 0coOeHHOcTel oOydaromuxcs. B mporpamme mo OMOJOTHM peaan30BaH MPUHIMIT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpUBAETCSl  HAMpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWW, OPHEHTHPOBAHHBIX HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIIJICHUS, MPEICTaBICHUNA O 3I0pOBOM 00pase *KU3HU, Ha
BOCIIUTaHHE OEPEKHOTO OTHOUIEHUS K OKpYXKaloled NpUpoAHOU cpeme. B mporpamme mo
OMOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH yueOHoOro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TUIaHUPYEeMBIM JIMYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM
pe3ynprataM o0O0ydeHuss U B (POPMHUPOBAHMM OCHOBHBIX BHJAOB Y4eOHO-TIO3HABATEIbHOM
NEeSITEeNIbHOCTH OOYy4aloUIMXCcsl 1O OCBOEHHUIO COZAEpkKaHHs OHOJOTrHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeHero o01iero 06pazoBaHusl.

VYueOusblii npeamer «buosnorus» Ha ypoBHE cpeAHero oOmiero oOpa3oBaHMs 3aBepILIacT
Oouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHUPOBAH HA PACHIMPEHUE U YrIIyOJNeHUE 3HAHUI
oOyuaromuxcs O JKMBOM TMPHPOJE, OCHOBAX MOJIEKYISIPHON U KIETOYHOW Ouoioruwu,
SMOPHUOJIOTUHA U OMOJIOTUU PA3BUTHS, TEHETUKHU, CEJIEKIIMH, OMOTEXHOJIOTUH, HBOJIIOIIMOHHOTO
yUEHUS U IKOJIOTHUH.

N3yuenue yuebHOro mpeamera «buonorus» Ha yriayOlIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOydYaroluxcsi K IMOCIEIYIOIEMY MOJy4EeHUI0 OMOJIOTUYECKOro oOpa3oBaHUs B
BY3ax M OpraHu3alusax cpeaHero npodeccuoHaibHoro oopazoBanus. OCHOBY €ro CoOJAep:KaHUS
COCTaBIJIIET CUCTeMa OHOJOrMYECKMX 3HAaHUHM, MOJTYYEHHBIX NPH H3YYEHHHM OOYyJaroLUMUCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3eioB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, B 10—11 kinaccax 3Tu 3HaHUSA MOJYYarOT pa3BUTHE. Tak, paCIIUPEHbl U yIIyOJeHbI
OMOJIOTHYECKHE 3HAHUSA O PAcTEHUsX, KUBOTHBIX, rpubax, OakTepHsX, OpraHU3Me uelIoBeKa,
OoOMMX 3aKOHOMEPHOCTSAX KHU3HH, JOINOJHHUTENbHO BKJIIOUEHBl OHMOJIOTHYECKHE CBEAECHUS
MPUKIIAJHOTO M MOMCKOBOTO XapakTepa, KOTOPhleé MOKHO HCHOJIb30BAaTh KaK OPUEHTUPHI IS
nocieayomero Beioopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOLIUMH 3HAHUSMU, TTOTYYEHHBIMU OOYYaIOIUMUCS NPH U3YyUeHUU QUNKU, XUMUH,
reorpauu 1 MaTeMaTHKH.

CrtpykTypa mnporpaMmbl 1o ydeOHOMYy mpenmery "buonorus" orpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOLUOHHBIA MOAXOJbl K M3ydeHHIO Ouosoruu. COriacHO WM, HM3Yy4aroTCs



CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIIMM OPraHMYECKOro MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOro pazHooOpa3us
mwiaHeTtsl. Tak, B 10 kiacce u3ydaroTcs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOH OHOJIOrHH,
SMOPHOIOTUN M OMOJIOTUU PA3BUTHS, TCHETUKU U CENICKIH, OMOTEXHOJIOTHHA U CUHTETUYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAHUS OOydaromMxcs Mo OOTaHHWKE, 300JO0TMH, AHATOMUH,
¢usnonorun yenoseka. B 11 kmacce M3ydaroTcsi SBOIONMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yueHue o ouocdepe.

YueOHplii mnpeamer «buonorus» mnpusBaH OOECHEUUTh OCBOCHHE OO0YyYaroIIMMMCS
OMOJIOTUYECKUX TEOPUHA M 3aKOHOB, WJEH, NPUHIMIIOB W TPaBWJI, JISKAMIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHHUH, MHOTOO0Opa3uu H
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJSIUN, OWOIEeHO03a, SKOCHCTEMBI, O BBIIAIOIIUXCS
HAyYHBIX JOCTIKEHUSX, COBPEMEHHBIX HCCIICIOBAHUSIX B OHMOJIOTHH, MPHUKIATHBIX ACTIEKTax
Ouoyornueckux 3HaHUM. [ pa3BUTHS M TOJ/EpKaHMUS MHTepeca 0Oydaroluxcs K OMoJoruu
Hapsily CO 3HAUUTENIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKaHUHU MTPOrPAMMBI IO
OMOJIOTUHM TPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS M PA3BUTUS TOW WM WHOMU
oOnacTu OMOJIOTMH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YYEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIeM.

Henp uzyuenus yue6Horo npenmera «buonorus» Ha yriyOia€HHOM YpOBHE — OBJaJICHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAILHOM OpraHU3allMU S>KHUBBIX CHCTEM
Pa3HOTO paHra U NMpHOOpeTeHne YMEHHUI HUCI0JIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUU UHTEpEca
K ompeaenéHHon o0macTu mpodecCHOHAIBHON JEITeIbHOCTH, CBS3aHHOW C OWMOJIOTHEH, WU K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJIs1 TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

Joctrxenue 1enu u3ydeHus ydebHoro npeamera «buosnorus» Ha yriiyoaéHHOM ypOBHE
obecrieunBaeTcs pelIeHUEM CIETYIOLUX 3a/1a4:

OCBOCHHE  OOYy4aIONMMHCS  CHCTEMBl OHMOJIOTHYECKMX  3HAHWWU: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHMHHU,
MHOT000pa3uu U 0COOCHHOCTSX OMOJIOTHYECKHX CHUCTEM (KJIETKa, OPTaHu3M, MOMYJISAIUs, BU/I,
ounoreorieHo3, Omocdepa); O BBIJAIONIUXCS OTKPBITUSIX M COBPEMEHHBIX HCCIICIOBAHUAX B
OHOJIOr 1Y,

O3HAaKOMJICHHE  OOydJaroImuxXcsi ¢  METOJaMU  TO3HAHUA  KUBOW  IPUPOJIBI:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYJIIPHOM M KJIETOYHOU OMOJIOTHH,
SMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTHM, TaJCOHTOJOTMH, OSKOJOTMH); METOJaMH  CaMOCTOSITEIBHOTO  IMPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHUI B JsabopaTopuu U B mpupoie (HaOmtoleHue, H3MEpeHHe,
AKCIIEPUMEHT, MOICTTUPOBAHUE);

OBJIaJIcHUE OOYYaIOIIUMUCS YMEHHUSIMHU: CAMOCTOSATEIbHO HAaXOJAWUTh, AHAIM3UPOBATH U
MCII0JIb30BaTh OMOIOTUYECKYIO HH(POPMALIKIO; TIOIH30BATHCS OMOJIOTHYECKON TEPMUHOIOTUEHN 1
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OWOJOTMM W  COLHUAJIBHO-
HKOHOMHMUYECKUMHU M SKOJOTMYECKUMH MpoOJieMaMHu YelIOBEYECTBA; OIEHHBATH IOCIEICTBUS
CBOEH [EATENIbHOCTH 10 OTHOLIEGHUIO K OKpYXKarolled MpUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 M 3/I0POBBIO  OKpYXAlOIIUX JIoJel; OOOCHOBBIBATH M  COOJIOAATH  MEpPbI
npodunakTuku MHGEKIIMOHHBIX 3a00JeBaHMi, MpaBuia MOBEIECHUS B MPUPOJIE U OOecTeueHHs
0€30MaCHOCTH COOCTBEHHOM KHM3HEIESTEIbHOCTH B YPE3BbIUANHBIX CUTyallUsX MPHUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBbIE HAayudHble OTKPHITHS B 001acTu
OHOJIOTHH;

pa3BuTHE Y 0Oy4aromuXcs WHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCIEIOBAHUSMU B OHOJIOTHH,
pelaeMbpIMU €10 Mpo0JieMaMH, METOJI0JIOTHEeH OMOJIOTHYECKOTO HUCCIEI0BaHMs, MPOBEICHUS
OKCMEPUMEHTAJbHBIX HCCIEIOBAaHUM, peIIeHUuss OWOJNOTHYECKHX 3aJady, MOJCITUPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;



BOCIIMTAaHUE y OOYUYaIOMIMXCSI [IEHHOCTHOTO OTHOIIEHUS K JKUBOW MPUPOJE B IIEJIOM H K
OTHEeNbHBIM €€ OO0beKTaM | SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETUYECKOH
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEACHUS B NPHUPOJIE; MHTETPAIlMM €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpereHne 00yJaromMUMHUC KOMIIETEHTHOCTH B PAllMOHAIILHOM IPUPO/IOTIONB30BaHUH
(cobmoeHne TpaBWII TOBENEHHWS B MPHUPOJE, OXPaHbl BHJIOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHHUU COOCTBEHHOI'O 3J0POBbSI U 3J0POBbSl OKPYXKarOMIMX JitoJed (COOM0eHHs] Mep
npoduiIakTUKH ~ 3a0oJieBaHUH,  oOecriedeHHe  OC30MACHOCTH  JKM3HEICSATCIIBHOCTH B
Ype3BBIYAHBIX CHUTYalUsX MPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTUYECKUX 3HAHUHN ¥ YMEHUH B MIOBCETHEBHOM JKU3HU;

CO3JaHME YCIOBUH JUISI OCO3HAaHHOIO BbIOOpa OOYYaIOUIMMUCS HWHAWBHIYaIbHOM
00pa30BaTeNIbHOM  TpPAeKTOpUH, CHOCOOCTBYIOIIEH mMocienyomeMy MnpopecCHOHATbHOMY
CaMOOTIPENICICHNIO, B COOTBETCTBUU C WHIMBUAYAJIBbHBIMA HHTEpECAMHU W TMOTPEOHOCTIMHU
peruoHa.

OO1ree 4yuCIIO YacoB, OTBEJEHHBIX Ha M3ydeHHE OHOJIOTMM Ha YriyOJIEHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, coctaBisier 204 uaca: B 10 kmacce — 102 waca (3 uaca B
Henenmo), B 11 kimacce — 102 ygaca (3 yaca B HEZIEIIO).

OTb6op oOpraHu3alMOHHBIX  (GOpM, METOJAOB H  CpPeACTB oOOydeHus OWOJOTHUHU
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KaHUS U HAINpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosoruuyeckoro oOpa3oBaHMsl B OpraHU3ALUSAX CPEIHEro Mpo(ecCHOHAIBLHOIO U BBICHIETO
o0OpazoBaHwUsI.

OO6s13aTeNIbHBIM YCIOBUEM MpU OOy4yeHUU OHMOJIOrMHM Ha YriIyOJIEHHOM YpPOBHE SIBISIETCS
MPOBEJCHUE JTA0OPATOPHBIX U TMpaKTHYeCKuX paboT. Takke ydacTue oOydaromuxcs B
BBIMIOJIHEHUM  TPOEKTHBIX U y4eOHO-HMCCIEIOBATEIbCKMX pabOT, TeMaTHKa KOTOPBIX
ONpEeNeNAeTCsl YYUTENIeM Ha OCHOBE HMEIOIIMXCS MaTepHaJbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOAHBIX YCIOBUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 BUOJIOI'MHU HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUS

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBauBaeT TpPeOOBAaHMS K peE3yJbTaTaM OCBOCHHUS OOYJarOIIUMUCS
IIPOrpaMM CpeiHero oOuiero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIC U MTPEIMETHBIE.

B cTpykType TUYHOCTHBIX pe3y/lbTaTOB OCBOCHUS MPOTPAMMBI IO OMOJIOTUU BBIJICIECHbI
CIIEyIOIIME  COCTABIIAIOIIME: OCO3HAHHE OOYYaIOIIMMHUCA POCCUHMCKON  Tpa)kJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSITEJIbHOCTH u
CaMOOIIPENICNICHUIO, Haluyue  MOMUBAyUU K 00yueHUI0 OUMOJIOTUY, YeleHanpagieHHoe
passumue BHYTPEHHUX yOSKIEHUHN JIMYHOCTH HA OCHOBE KITFOYEBBIX [IEHHOCTEH U UCTOPUYECKUX
TpaauUUi pa3BUTHA OUOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUYAIOIINXCS
PYKOBOJICTBOBaTbCSI B CBOEH  JESITENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH,
MPUCYIIUMH CHUCTEME OHMOJIOTHYECKOTO 00pa3oBaHUs, HaIuyue Npagoco3HAHUs FIKOIOTUIECKOM
KYIBTYPBI, CHOCOOHOCMU CMABUMb LT U CTPOUTH KU3HEHHBIC MJIaHbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMbl MO0 OMOJIOTHH JOCTUTAIOTCSA B €IUHCTBE
y4eOHOM M BOCIHTATENBHON JEATEIHHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCUHUCKUMU
COILIMOKYJIBTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMHU, IPUHSATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMH TMOBEACHUS U CIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUS M CaMOPA3BUTHUS, PA3BUTHS BHYTPEHHEW MO3WMLMUHU JIMYHOCTH, MATPUOTU3MA U
YBaXEHUSI K 3aKOHY U IPABOMOPSAKY, YEJIOBEKY TpyAa U CTaplieMy MOKOJIEHHUIO, B3aUMHOTO
yBOKEHUS, OEpe)KHOT0  OTHOMIEHWUS K  KyJIbTYpHOMY  HACIEOUI0 W TPaJUIUAM
MHOTOHALMOHAJIBHOrO Hapoaa Poccuiickon Denepannu, MpUpOJE U OKPYKAIOLIEH Cpelie.

JIM4HOCTHBIE PEe3yIbTAThl OCBOCHHUS y4eOHOTO mpeaMeTa «buosioTus» J0KHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOy4aloNINXcs PyKOBOJACTBOBATHCSA C(POPMHUPOBAHHOW BHYTpEHHEH



MO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOSKJICHU, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
paciIMpeHUe KU3HEHHOTO OIbITa M OIBITA JESITEIBHOCTH B IIPOLIECCE pEaM3allMM OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIHHOM IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOT0 BOCIIUTAHMSA:

C(OPMHUPOBAHHOCTh TPAKIAAHCKON TMO3WIHMK OOYyYaloIerocss KaKk aKTUBHOTO |
OTBETCTBEHHOT'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IIpaB U OOsA3aHHOCTEH, yBa)KEHHE 3aKOHA U
IIPaBOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOU TBOPYECKOH JACSITEILHOCTH MPH CO3/IAaHUM YIeOHBIX TPOCKTOB,
penieHur y4yeOHbIX U TT03HABATENIbHBIX 3a/a4, BHITIOJTHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEENSITh COOCTBEHHYIO TMO3HMIIMIO TIO OTHOIICHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSACHATH €€,

YyMEHHE YYHUTBIBAaTh B  CBOUX JCUCTBUAX HEOOXOAMUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIIOJICH C pa3HBIMH YOEKJICHUSMHU, KYIbTYPHBIMU IIEHHOCTSIMU U COLIMAIIbHBIM
MOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B TMPOIIECCE COBMECTHOTO BBIMIOJHEHUSI YYEOHBIX,
MO3HABATEIbHBIX M HCCIIEIOBATENbCKUX 3a/lad, YBAXKUTEIBHOTO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTMUECKOT0 COJIEPKaHNUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKON JIEATEITHLHOCTH;

2) NaTPpHOTHYECKOT0 BOCIIUTAHUS :

c(hOpMUPOBAHHOCTh POCCHUMCKOMN TpaKIaHCKOW WACHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS
K CBOEMY Hapo]ly, YyBCTBAa OTBETCTBEHHOCTH mepel PoAauHON, ropAocTH 3a CBOW Kpau, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpPY, MPOILLIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K MPHUPOJHOMY HACIEOUI0 M MaMSITHUKAM IPUPOJIBL,
noctxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OILIGHMBATh BKJIAJl POCCUHCKHUX Y4YEHBIX B CTAHOBJIIGHUE U pPa3BUTHUE
OMOJIOTHH, TOHUMAaHMSI 3HAU€HUs1 OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uneiiHass  yOexJAEHHOCTh, TOTOBHOCTb K CIyXKeHHIO u 3aummTte OredecTsa,
OTBETCTBEHHOCTb 32 €ro cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HaHHE AYXOBHBIX IEHHOCTEH POCCUIICKOTO HApO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAlLlMIO U MPUHUMATh OCO3HAHHBIE PEIICHHUS], OPUECHTHPYSIChH
Ha MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM pOJUTENSM, CO3JaHUIO CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHSTHSA LIEHHOCTEH CEeMEWHOM XKM3HU B COOTBETCTBUU C TPAAUIUSMHU HApOJOB
Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOUAsi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/Aa, OOLIECTBEHHBIX OTHOIICHHIA;

[MOHMMAaHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIP@KEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBISTH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) puznyeckoro  BocnuTaHusi, (OPMHUPOBAHHMS  KYJbTYPbl  3/0POBbI U
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

MIOHMMaHHUE U peaIn3alus 3J0pOBOTO U 6€30MacHOT0 00pasa KU3HU (370pOBOE NMUTAHHUE,
coOroIcHNe TUTHEHHYECKUX MPAaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3MYecKas aKTHBHOCTH), OEpeKHOTr0o, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;



[MOHMMAaHHWE IIEHHOCTU MPABWJI HHAUBUAYAIBHOTO U KOJUIEKTHBHOIO 0€301acHOTro
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIIMUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCJICICTBUN W HENPHUSITHS BPEIHBIX MPHUBBIUCK (YMOTPEOICHUS ATKOTOJIA,
HapKOTHUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE IEHHOCTH MacTEepPCTBa, TPYIOTr00ue;

FOTOBHOCTb K  AKTUBHOM  JEATEIBHOCTH  TEXHOJIOTMYECKOM W COLUAIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIbHO BBITIOJIHATH
TaKyIo JACSTCIIbHOCTD;

UHTEPEC K pa3MyHbIM cepamM NpoPecCUOHANBHON NEATENIbHOCTH, YMEHUE COBEPILAThH
OCO3HAHHBIN BEIOOp Oymymei mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KIU3HECHHBIC TITAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO HA MPOTSKEHUU BCEH
KU3HU;

7) 3KOJIOTHYECKOT0 BOCTIUTAHHUSI:

9KOJIOTMYECKH 11€7IECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK HCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYyIIECTBOBAaHUS,

TOBBIIIICHUE YPOBHS HKOJOTHYECKON KYJIbTYpPHI: MPUOOpPETEHHE OMbITa TJIAaHUPOBAHMS
MOCTYIKOB W OIICHKU WX BO3MOYKHBIX TTOCJICICTBHIA JIJISI OKPY>KAIOIIEH CPEJIbl;

OCO3HaHHKE TJI00aJIbHOr0 XapaKkTepa SKOJIOrHUYEeCKUX MPOOIeM U MMyTel UX perieHus;

CrOCOOHOCTH HCIIOJIB30BATh MIPHOOPETaEMbIC TIPH U3YYCHUH OMOJIOTHH 3HAHWS U YMEHUS
MPU PEIICHUH TPOOJIeM, CBS3aHHBIX C PalMOHATBHBIM IMPUPOJIOTIONIB30BAHUEM (COOIIOICHNE
MpaBUJI TIOBEACHUS B TIPUPOJIC, HANPABJICHHBIX HA COXPAaHEHHWE PABHOBECHUS B JKOCHCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

AKTMBHOE HEMNpPUATHE JEHCTBUH, MPUHOCAIIMX BPEH OKPYXKAIOUIEH MPUPOIHOUN cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKHE MOCIEICTBUS MPEANPUHIMAEMbBIX
JNEUCTBUIN U MPEIOTBPAILATH UX;

HaJIM4ue Pa3BUTOrO HSKOJOTHYECKOTO MBIIIJICHHS, SKOJOTHYECKON KYyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHsS PYKOBOACTBOBATHCA WMH B
MO03HABATEIbHONW, KOMMYHUKATHBHOW M COLMAIbHOM MpPAaKTUKEe, TOTOBHOCTH K Y4YacTHUIO B
MIPAKTUYECKON JESITENbHOCTU YKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) eHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM H  OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOIO Ha JHalliore KYyJIbTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHMUE  SI3BIKOBOM W YHUTATENbCKON  KyJIbTYphl Kak  CpeAcCTBa
B3aMMO/ICHCTBUS MEXTy JTIOJAbMH U IMO3HAHUS MUPA;

MOHUMAaHHe CHelU(PUKH OUOJOTUU KaK HAayKd, OCO3HaHWsS e€ poiau B (OpMUPOBAHUU
paIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY>KaIoIeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B TMO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHrnu IpodiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJIi COBPEMEHHOH IHMBHUIM3ALUU: 00eCreueHUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl Pa3BUTHS YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX MPOoOsieM U oOecrieueHus mepexoa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHAILHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TIOJYYCHHH OMOJOTHYECKUX 3HAHUI B IENSIX MOBBIMICHUs 00Imen
KYJIbTYPbI, €CTECTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOMW dYacTu (GYHKIHOHATHHON
IPaMOTHOCTH O0yJaromuxcs, GopMUPYEMOI PU U3y4eHUHN OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4aeMmble 3HAHUS IS aHaiuu3a W OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOISIIHUX B HEM W3MEHEHUH, yMEHHE JelaTh O00OCHOBAaHHBIC



3aK/IIOYCHUA Ha OCHOBC HAYYHBLIX (l)aKTOB U HUMCHOIIUXCA JOaHHBIX C LCJIbIH MOJYUYCHUSA
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CAMOCTOSATENIBHO HCIIOJIb30BaTh OHOJOTMYECKUE 3HAHUS Ul PELICHUS
Hp06ﬂeM B PCAJIBHBIX JKU3HCHHBIX CUTYallUsIX;

0CO3HAHME LEHHOCTH HAYYHOH AEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH MPOCKTHYIO H
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHAUBUAYAIbHO U B TPYILIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY O0pa30BAaHUIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUA 10 OHMOJIOTMM B COOTBETCTBUHM C JKU3HEHHBIMHU
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ynbTaThl OCBOCHHUS yueOHOro rnpeamMera «buosjorusy BKIIOYAIOT:
3HaUYUMBIC IS (OPMHPOBAHWS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) 0OIIEHAYYIHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI MHUPa
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHHE, IPOIeCC, CHUCTeMa, HAyYHBIA (AKT, MPHUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHHE, U3MEPEHUE, SKCIIEPUMEHT U JpYyrue); yHUBEpcallbHbIE
yueOHbIe JIeHCcTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), 00ECIeUNBAOIINE
dhopmupoBanne (HYHKIIMOHATLHONW TPAMOTHOCTH W COLMAJIBHOW KOMIIETCHIIMH OOYJaroIIuXcs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITTHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC YUeOHBIC JCHCTBUS B TIO3HABATECIHLHOW W
COLIMAIBHON MTPAKTHKE.

B pesynapraTe u3ydyeHuHs OHWOJOTHMM Ha YpPOBHE CpeAHEro oOImero oOpa3oBaHUSA Y
oOyuarorerocss Oyayt chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC y4eOHBIE IEHCTBUS,
KOMMYHHMKATHBHBIE YHHBEpCaJbHble YydeOHblEe JCHCTBHS, PEryJIATUBHbIE YHHBEpCaIbHbIE
yueOHbIe IeHCTBUS, COBMECTHAS JEATEIbHOCTb.

MertanpeameTHble pe3ylbTaThl OCBOEHHUS MPOTPaMMbl CPEAHETO OOLIEro 0O0pa30BaHUS
JOJIKHBI OTPAXKATh:

OBiaeHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6azoBble JOrHYeCKHUe TeHCTBHS:

CaMOCTOSITENIBHO (OPMYIHPOBATh M AaKTyaJIM3UpPOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh IpPU OCBOCHHUM 3HAHUN NPUEMBI JIOTHYECKOrO MBINUICHUS (aHAIW3a,
CUHTE3a, CpaBHEHMS, Kiaccu(UKaIuu, OO0O0OIIEeHUs), PACKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBLACTATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C JPYTUMU MOHITUSIMH);

OTIPEIeNIATh IIeNIU JIeATENbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPHUH HUX JOCTHKECHUS,
COOTHOCHUTH PE3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCII0JIb30BAaTh OMOJIOTUYECKUE TOHATUSA [UIsI OOBSICHEHUS (DAKTOB M SIBICHUN KUBOM
MIPUPOJIBI;

CTpPOUTH JIOTMYECKUE paCCYXIeHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSITh CXEMHO-MOJIENIbHBIE CPEJICTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBSI3EU U
OTHOIICHHWI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUYUI Pa3HOro poja,
BBISIBIICHHBIX B PA3TUYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

pazpabaTeiBaTh IUIaH pemieHUs mpoOiaemMbl ¢  Y4€TOM aHaIM3a HMMEIOIUXCA
MaTepHUaTbHBIX U HEMaTEePHAILHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JESATEILHOCTH, OIICHWBATH COOTBETCTBHE PE3YJIHTATOB IIEINISM,
OIICHUBATh PUCKU TOCIEICTBUN ACITETbHOCTH;

KOOPJMHUPOBATh W BBHITIONHATH pPabOTy B YCIOBHUSX pPEaTbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE TIPU PEICHUH KU3HEHHBIX TIPOOIIeM.



2) 6a30BbIe HCCJIEN0BATEILCKHIE el CTBHA:

BIIQJICTh HABBIKAMU Y4€OHO-HCCIIEI0BATEIHCKOW U MPOCKTHOW ACSITeTbHOCTH, HABBIKAMH
paspernieHus mpoosieM, CocoOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUYECKHX 3329, TPUMECHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHBIC BHUJBI JEATCIHHOCTH 1O TOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(hopMHPOBATh HAYYHBIH THIT MBIIIJICHUS, BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITFOYCBBIMU
MOHATHSMH ¥ METOJIaMU;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 33aJ[aud B OOpA30BATEIBHON ACATEIBHOCTH U
KU3HEHHBIX CHTYAIHSIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M W aKTyaJU3WpPOBATh 3a1ady, BBIIBUTATH
TUNOTe3y €€ pelIeHHs, HaXOIUTh apTyMEHTHI JUISl JIOKA3aTelhCTBA CBOMX YTBEP)KJICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJNYYCHHBIC B XOJC PpCEIICHHS 3a7add pPe3yJbTaThl, KPUTHUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CUTYAIIHSIM, OIICHUBAThH MIPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IeJICHANPABICHHBIH MONUCK TEPEHOCA CPENCTB M CIOCOO0OB NICHCTBHS B
poheCcCHOHANTBHYIO CPEY;

YMETh TEPCHOCHUTh 3HAHWS B TI03HABATCIBHYIO W  MPaKTHYECKyl0  oOnacth
KU3HECSITSIILHOCTH,

YMETh HHTETPHPOBATH 3HAHWS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJCH, IMpeiaraTb OPUTHHAJIBHBIC IMOJXOJbI W PEIICHUS, CTaBHTh
poOJIEMBI ¥ 3a]1a4H, IOTTYCKAIOIINE alTbTePHATHBHBIC PEIICHHSL.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3TMYHBIX MCTOYHHKAX WH(POpManuu (TEKCTe y4eOHOTO TOocoOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JnaHHbIX, B MHTepHeTE), aHaIM3UpOoBaTh HMH(POPMAIMIO PA3IUYHBIX BUIOB W (HOpMm
MPEJCTaBICHUS, KPUTUYECCKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTHBOPEYHBOCT;

(dbopMynHpOBaTh 3ampochl M TPUMEHSTh pa3IMYHbIE METOJbI NPH TIOUCKE U O0TOOpE
onosornyeckoit nHpopMaIuu, He0OX0IMMOH JIJIsl BRITIOJTHEHUST Y4eOHBIX 33/1a4;

nproOpeTaTh OMBIT MCIOJIb30BaHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEpILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIEHO BBIOMPATh ONTHMAJIbHYIO (OPMY TIPEACTABICHUS OHUOJIOTHYECKOM
nHpopMmanuu (cxembl, TpaduK, JuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOEC);

WCIIOJb30BaTh HAYYHBIA SI3bIK B KAUECTBE CPEICTBA IpH pPabOTe C OHOJIOTMYCCKOMN
uHbOpMaIMel: TPUMEHITh XUMHUCCKUE, (PU3MUECKUE M MATEMATHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKJIATYPY, HCIOJb30BaTh M TpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKUE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HAaBBIKAMHM pACIO3HABaHHWS W 3allUThl WHPOpPMANUU, HHPOPMAIMOHHON
0€30IaCHOCTH JIMYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) oOuenme:

OCYILIECTBIISITh KOMMYHHKAIIUU BO BceX cepax >KM3HU, aKTUBHO y4aCTBOBAThH B JIUAJIOTE
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJECHUS OTHOCHUTEIBHO BBITIONHEHHUS TMpeajaraeMoil 3ajaud, YYUTHIBAaTh WHTEPEChl U
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJTIOTA WA JUCKYCCHH);

pacmo3HaBaTh HeBEpOAJbHBIE CpEACTBA OOIICHUS, MOHMMATh 3HAYEHHE COIUATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYAIMH, YMETh CMSATYATh KOH(MIUKTHI U
BECTHU MIEPETOBOPHI;



BJIJETh Pa3JIMYHBIMM clloco0amMu OOIEHUs U B3aUMOJAEHUCTBUS, IOHUMAaThb HaMEpPEHUs
IPYrUX JIOJIEH, MPOSBIATh YBOKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme
(bopMyIHpOBaTh CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTUYHO HU3JIaraTh CBOK TOYKY 3PEHHS C HMCIOJb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1esITeJIbHOCTh:

[IOHUMAaTh U UCNOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U MHJMBUIYalIbHOW pabOThl Mpu
peneHnn OMOIOTHYECKON TPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOCHCTBUS MPH PEIICHUH Y4eOHOH 3a/1a9u;

BBIOMpATh TEMAaTHUKy M METOJIbI COBMECTHBIX JCHCTBUI C Y4E€TOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MPUHUMATh 1€ COBMECTHOM J1eATENbHOCTH, OPraHW30BbIBATH M KOOPAWHUPOBATH
JEUCTBUSA MO €€ JOCTMKEHMIO: COCTAaBIATH IUIAH JEHUCTBUM, PACHPEACNISATh POJIU C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIIEHMBATh Kaue€CTBO CBOETO BKJIA/a U Ka)KJIOTO YYaCTHUKA KOMaH/Ibl B OOIIMI pe3yapTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBbIE IPOEKThI, OLIEHUBATh MJIEU C MO3MIMKA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TO3UTHUBHOE CTPAaTErHMYECKOE IOBEJACHHE B pPA3IMYHBIX CHUTYalUAX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIUATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiTUBHBIMH /1€ICTBUAMM:

1) camoopranu3anms:

WCII0JIb30BaTh OMOJIOTMYECKUE 3HAaHUS JUISl BBIABIEHUS MpOOJEeM M UX pElIeHUs B
KM3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUN LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYNKaxX IO OTHOLIEHUIO K JKMBOM IPHUPOJE, CBOEMY 3IO0POBBIO M 3J0POBBIO
OKPYKaIOIUX;

CaMOCTOSITEJIBHO OCYILLIECTBIIATh IO3HABATEIIBHYIO IEATEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTh COOCTBEHHBIC 3aaud B O0Opa30BATEIBHOW NEATCILHOCTH U
JKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSTEJIBHO COCTABIIATh IUIAH PELICHUs IPOOIEMbI C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPENIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLHsIM;

paclIupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUMN;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO ILIUPOKOW JPYIULMH B Pa3HbIX
001acTsAX 3HAHUH, NOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIaJIeTh HaBBIKAMH [T03HABATEIbHON peduieKCU Kak OCO3HAHUS COBEPIIAEMBbIX JAEHCTBHM
Y MBICIMTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI peduIeKCuu
JUISl OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PELICHMS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€ PE3YNIbTaTOB AESATEIBHOCTH;

3) npuHsiTHE cedsl M APYIUX:

MIPUHUMAThH ce0s, TOHUMasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;

IIPUHUMAaTh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.



NPEIMETHBIE PE3YJIbTATBI

[IpenmeTHbie pe3ynbTaThl OCBOSHHS COJAEpKaHHs yuyeOHoro mpeamera «buonorus» Ha
yrIIyOnéHHOM YpOBHE OPHUEHTUPOBAHBI Ha obecrieueHue npoduIBHOTO
oOyuenus oOyyaromuxcs 6uonorud. OHU BKIIIOYAIOT: crienuduyeckue s OMOJOTHH HAyYHBIE
3HaHUS, YMEHHUSI U CHOCOOBI JEHCTBHIA 1O OCBOCHHIO, MHTEPIIPETAMH U TpeoOpa3oBaHUIO
3HAHWUM, BUJIbI JESITEIBHOCTU MO MOJYYEHHUIO HOBBIX 3HAaHUW U MX NPUMEHEHHUIO B PA3IUYHBIX
yUeOHBIX, a TaKKe B pEWIbHBIX JKU3HEHHBIX CHUTyalusx. llpeaMerHble pe3ylbTaThl
IIPEJICTaBJIEHbI 110 FOJIaM U3yUECHHUSI.

[IpenmerHbple  pe3ynapTaThl OCBOEHUs ydeOHoro mpenmera «buonorus» B 10
KJ1acce JIOJKHBI OTPaXaTh:

c(OpPMHUPOBAHHOCTH 3HAHUI O MECTE M POJI OMOJIOTUHN B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHUpPOBAHMM E€CTECTBEHHO-HAyYHOW KAapTUHBI MHUpA, B TO3HAaHUM 3aKOHOB MPUPOJBI U
pelIeHny MpodiieM palMoHalIbHOTO IPUPOIOTIOIB30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOekKHBIX
YU€HBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOW OMOJIOTMYECKMX 3HAaHUM, KOTOpas BKJIIOYAeT: OCHOBOIIOJIATraroIlne
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboMu3M, TOMEOCTas,
cCaMOperyJslns, caMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonormueckue Teopun (kierouyHas Teopus 1. llIBanna, M. [llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneacTBeHHOocTH 1. Moprana), yuenus (H. U. BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PAaCTeHMIt), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOrO MOKOJIEHUS, PACUIEIUIEHUs, YUCTOTHI TaMEeT, HE3aBUCUMOT0 HacienoBanus . Mennens,
TOMOJIOTUYECKHX PSAJIOB B HAcleACTBeHHOW wu3MeHunBoctd H. U. BaBunopa), mpuHITUTIBI
(KOMIJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHUS, UCIIOJIb3YeMbIX B OMOJIOIHUECKUX
HCCIE0BaHUSX JKUBBIX OOBEKTOB (OMMCAaHNE, U3MEPEHUE, HAOMIOCHUE, DKCIIEPUMEHT);

YMEHHE BBIJIENSTh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpu0oOB, pacTeHUM,
KUBOTHBIX U YE€JIOBEKa, CTPOEHHUS OPraHOB M CHUCTEM OPraHOB PACTEHMI, )KMBOTHBIX, YEIOBEKA,
MIPOLIECCOB  KHU3HEACIATEIbHOCTH, MPOTEKAIOIUX B OpPraHM3Max pacTeHUH, >KUBOTHBIX U
YelioBeKa, OMOJIOTUYECKUX MPOIECCOB: 0OMEeHa BeulecTB (MeTabo0Iu3M), IPEBpallleHus] SHEPTUH,
OposkeHHsl, aBTOTPO(HOTO0 U TeTepoTPO(PHOro TUMOB NMHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, MeH03a, raMeToreHes3a, YMOpUOreHesa, mocTIMOPHOHATBHOTO PAa3BUTHS, PA3MHOXKEHUS,
WHIUBUAYAIBHOTO pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJCHCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOODA;

YMEHHE YCTAHABIIMBATh B3aMMOCBSI3U MEXKAY OpPraHOMUJAMHU KJIETKH U UX (PYHKUIUIMU,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHeW U UX QYHKIHUSIMU, MEXK]Ly OpPTraHaMU U CUCTEMaMH OPraHOB y
pacTeHMii, >KMBOTHBIX U 4YelIOBEKa M UX (QYHKIHSIMH, MEXKIy CHCTEMaMd OPTraHOB U HX
GYHKIUSAMHE, MEXKIy dTanmaMu OOMEHa BEUIECTB, STalaMH KJIETOYHOTO LMKJIA U KU3HEHHBIX
LUKIOB OPraHu3MOB, OJTalaMH SMOPUOHAILHOTO Pa3BUTHs, TEHOTUIIOM U (DEHOTHIOM,
(dheHoTuIOM U aKTOpaMu Cpeibl OOUTAHNS,

YMEHHE BBISBIATH OTIUYUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCJE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIIUE APTYMEHThI, OMOJOIMUYECKYI0 TEPMHHOJIOTHIO
Y CUMBOJIUKY JUISl I0Ka3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

YMEHHUE pellaTh OMOJIOTUYECKHUE 3aJayd, BBIABIATH NPUUYMHHO-CIEICTBEHHBIE CBS3U
MEXJly HCCIIeAYeMbIMH OHMOJIOTHYECKHUMHU NpoIleccaMd M SBJICHUSMHM, JeJaTb BBIBOJABI U
IIPOrHO3bl HA OCHOBAHUM IIOJIyYE€HHBIX PE3Yy/IbTATOB;

YMEHHUE BBINOJIHATH JAOOPAaTOPHBIE U MpPAaKTUYECKUe paboThl, cOOMIOATh MpaBUiIa MpU
paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYOBAHUEM;

YMEHHME BBIJBUIAaTh TUIIOTE3bl, IPOBEPSATh HX DSKCIEPUMEHTAIBHBIMH CPEICTBAMU,
(bopMynupys 1eNb UCCIEI0BAHNS, aHATTM3UPOBATh MOJYYEHHBIE PE3YJIbTATHI U JIeJIaTh BHIBOJIBI,



YMEHHE Y4acTBOBATh B Y4€OHO-HCCIIEIOBATEIHCKON paboTe 1Mo OMOJIOTHH, IKOJIOTUU H
MEHIIMHE, TPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MMYOJIMYHO MPEACTaBISATH
MOJTy4YEHHBIC PE3YJbTAThl HA YYCHUYECKIX KOH(DEPCHIINSIX;

YMEHHE OIICHWBATh OSTHUYECKHE AaCIEKThl COBPEMEHHBIX WCCIEAOBaHWA B 001acTH
OMOJIOTUM W MEAWIHMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIPABICHHOE
W3MCHECHHE TCHOMA M CO3/JaHKE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOP Oyaymiel mpodeccHOHATBHON IesSTeIIbHOCTH
B o0macth OWOJIOTHH, MEIUIMHBI, OWOTEXHOJIOTHUH, BETEPHHAPHH, CEIICKOTO XO3SHCTBA,
MUIICBOW MMPOMBININIEHHOCTH, YIIYOJIATh TI03HABATENBHBIM HMHTEPEC, HANPaBICHHBIN Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH mpodeccuu W MPOJOJDKEHHE OHOJOTHYECKOTO
00pa3oBaHus B OPraHU3ALHUAX CPETHETO MPO(HECCHOHAIFHOTO U BBICIIEr0 00pa30BaHHUS.

[IpenmerHble  pe3ynpTaThl OCBOEHHs y4yeOHoro mpenmera «buonorus» B 11
KJ1acce TOJDKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE M POJI OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUpPOBAaHUN COBPEMEHHOW E€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPA, B IO3HAHWU 3aKOHOB
MPUPOJIBI M PEHICHUH SKOJIOTUYECKUX MPOOJIeM YeloBeYecTBa, a TaKKe B PEHICHUH BOIPOCOB
paIMOHATFHOTO TPUPOJIOTIONB30BaHus, W B (OPMUPOBAHMM IICHHOCTHOTO OTHOIIEHHS K
MpHUpojie, OOIIECTBY, YEIOBEKY, O BKJIaJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH,

YMEHHUE BJIAJETh CUCTEMOM OMOJOTHMYECKHX 3HAHHA, KOTOpas BKIIOYAET ONpPEICIICHUS U
MOHWMaHHUE CYITHOCTH OCHOBOMOJAraloMUX OHOJIOTHYECKUX TEPMHUHOB W TOHITHH (BHI,
sKocucTeMa, Ouocdepa), Owomornueckwe Teopun (dBosrormoHHas Tteopust Y. JlapBuHa,
CUHTETHYECKass Teopus sBomtonuu), ydeHus (A. H. CeBepmoBa — 0 TyTSX W HampaBJICHUSX
ssosonnn, B.U. Bepnanckoro — o 6uocdepe), 3akonsl (reHeTnueckoro paBHoBecus Jx. Xapau
u B. BaitnOepra, 3apoasmmeBoro cxonactBa K. M. bapa), mpasuna (Muaumyma lO. JIubuxa,
AKOJIOTUYECKOU MUPAMUIBI SHEPTHH ), TUTIOTE3bI (THroTe3a «mupa PHK» V. 'unbepra);

YMEHHME BJAJE€Th OCHOBHBIMH METOJAaMH HAy4HOTO TMO3HAHMS, HCIOJb3YEeMbIMU B
OMOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB WU 3KOCHCTEM (OMHCaHUE, HU3MEpEHHE,
HaOJI0/IeHNE, SKCIIEPUMEHT), CIOCO0aMU BBISBICHUS M OLICHKH aHTPONOTEHHBIX W3MEHEHUU B
MIPUPOJIE;

YMEHHE BBIJCNATH CYIIECTBEHHbIC NPU3HAKH: BUIOB, OHMOTEOIICHO30B, IKOCHCTEM U
ouoctepsl, CTaOMIM3UPYIOIIET0, MBMXKYILETO U Pa3phIBAIOIIET0 €CTECTBEHHOIO 0TOOpa,
AIJIONATPUYECKOT0 M CUMIATPUUYECKOTO BUI000pA30BaHUS, BIUSHUS JIBHKYIIUX CHJI SBOJIOLUU
Ha TeHO(OH]I MOMYJISIUU, MPUCTOCOOIEHHOCTH OPraHU3MOB K Cpelie 0OUTaHusl, YepeloBaHUs
HaIpaBJICHUN IBOJIOLNHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHU B SKOCUCTEMAX;

YMEHHME YCTaHABIMBATh B3aMMOCBS3M MEXKJY IMPOLIECCAMHU SBOIIONUH, ABMKYIIUMHU
CHJIaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU Pa3UYHBIX SKOCUCTEM M MPHUCHOCOOICHUSIMHU K HUM
OpPraHU3MOB;

YMEHHE BBISBIATh OTIMYUTENIbHbIE MPU3HAKUA JKUBBIX CHUCTEM, IMPUCHOCOOICHHOCTH
BUJIOB K cpele oOutaHus, aOMOTUYECKUX M OHOTHYECKUX KOMIIOHEHTOB OJKOCHUCTEM,
B3aMMOCBS3€il OPraHU3MOB B COOOIIECTBAX, AHTPOIOT€HHBIX U3MEHEHUH B 9KOCHCTEMax CBOEH
MECTHOCTH;

YMEHHE HMCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO
YU CHMBOJUKY Ui JOKa3aTelbCTBAa POJACTBA OPraHM3MOB PAa3HBIX CHCTEMATHUYECKUX TPYIIIL,
B3aMMOCBSI3U OPTaHU3MOB M CpeJibl OOUTaHMs, €IMHCTBA UYEIOBEUECKUX pac, HEOOXOJAUMOCTU
COXpaHEHHUsT MHOroo0Opasus BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI U
YeJI0OBEUEeCTBA;

YMEHHE pelIaTh OWOJIOTMYECKUE 3aJaud, BBISBISATh MPHUUMHHO-CIEACTBEHHBIE CBS3H
MEXIY HCCIEeIyeMbIMU OHOJOTHYECKUMH TIpOIlecCCaMU M SIBJICHUSIMH, JI€laTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUH TMOJIYYEHHBIX PE3yIbTaTOB;



YMEHHUE BBINOIHATH JTAOOPAaTOPHBIEC U MPAaKTUYECKUE paboThl, COOMIOATh MpaBUiIa MPU
paboTe ¢ yaeOHBbIM U 1a00PATOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIABUIaTh TUIIOTE3bI, MPOBEPATh MX OSKCIHEPUMEHTAIBHBIMH CpPEICTBAMH,
bopmMynupys 1eNb UCCIEI0BAHNS, aHATTM3UPOBATH MOJTYYEHHBIE PE3YJILTATHI U JICNIaTh BHIBOJIBI,

YMEHHE YYacTBOBATh B Y4€OHO-HCCIIEIOBATEIHCKON paboTe 1Mo OMOJIOTHH, IKOJIOTUU H
MEIMIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, M IYOJIMYHO MHPEICTABIATH
MOJTyYCHHBIEC PE3YIbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OILIEHUBATh THUIOTE3bl W TEOPHH O NPOMCXOXKICHUHM JKU3HHU, YEIOBEKAa U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEAOTBPALICHHS TII00ATbHBIX
W3MCHEHHI B Onocdepe;

YMEHHUE OCYILECTBIIATH OCO3HAHHBIN BBIOOP OymyIiei mpodecCHoHaTbHOM e TeIbHOCTH
B o0Omacth OWOJIOTHH, OKOJOTHH, MPHUPOJONOIH30BAHNS, MEIAUIMHBL, OHOTEXHOJOTHH,
TICUXOJIOTUH, BETEPUHAPUH, CEILCKOTO XO3SHCTBA, MHUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATE/IbHBI MHTEPEC, HANpPaBIEHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccun M MPOJOJDKEHHE OHOJOrMYecKoro oOpa3oBaHMs B OpraHU3alUsIX CpPETHEro
po(hecCHOHATFHOTO M BBICIIIETO 00pa30BaHMUS.

COJEPKAHUE OBYYEHMUSA

10 KJIACC

ConepkaHre  TPOTPaMMBI,  BBIJICTIEHHOE KYPCUBOM, HE  BXOJAWT B  TPOBEPKY
rocynapcTBeHHoOU utorooi arrecrauuu (I'MA).

Tema 1. buoJsiorust Kak HayKa

CoBpemeHnHast 6uosorust — KoMIiekcHas Hayka. KpaTkas uctopust pa3BUTHsI OHOJIOTHU.
buonoruueckne Hayku M u3ydaemble UMHU Tpobiembl. DyHIaMEeHTaIbHBIC, MPUKIATHBIE U
MTOMCKOBBIE HAyYHbIE UCCIIEOBaHMsI B OMOJIOTHH.

3HadyeHne OWOJOTUU B (DOPMHUPOBAHMHM COBPEMEHHON E€CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. Ilpodeccun, cBsa3aHHbie ¢ Ouosorueil. 3HaueHHWe OWOJIOTMM B IPAKTUYECKOU
NEeSITeIbHOCTH  YeJIOBEKa: MEIUIIMHE, CeJIbCKOM XO3iWCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOIBI.

JdemoHcTpauuu

optpetsl: Apuctorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. Jlapsun, V. I'apseid,
I'. Mennens, B. W. Bepnaackuii, WM. II. IlaBnoB, W. W. MeunukoB, H. W. Basunos, H.
B. Tumodeer-Pecosckuii, . Yorcon, ®. Kpuxk, /. K. benses.

Tabauiel 1 cxembl: «CBA3b OMOJIOTUU C IPYTUMU Haykamu», «CrucreMa OMOIOTHYECKUX

HayK».

Tema 2. JKuBble cucTeMbl U X H3yYeHUE

JKuBble cucTeMbl Kak rpeaMeT n3ydeHus Ouonoruu. CBONCTBA )KUBBIX CHCTEM: €JMHCTBO
XMMHUYECKOTO COCTaBa, ITUCKPETHOCTh U 1EJIOCTHOCTb, CIOKHOCTh U YIOPSAOYEHHOCTD
CTPYKTYpBl,  OTKPBITOCTb, CaMOOpraHU3alusi, CaMOBOCIPOU3BEICHHE, Pa3ApaKHUMOCTh,
U3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSAPHbIN, KJIETOUHbIM, TKaHEBBIH,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIA ),
ouoctepnsiid. [Iporeccsl, mpoucxoasiiye B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKH >KUBOTO.
Kuzsp kak ¢opma cyiiecTBOBaHUSI MaTepuu. Hayku, u3zydaroniyue ,UBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHu3aluu.

N3ydenne xuBBIX cucteM. Metopl Ouonornueckoit Hayku. HaOmroneHue, u3MepeHue,
JKCIIEPUMEHT, CUcTeMaru3anus, MeraaHanu3. lloHsTue o 3aBUCUMON M HE3aBUCHUMOU
nepemeHHol. [lnanupoBanue skcnepumenta. llocranoBka u mpoBepka rumote3. Hynepas
runore3a. [lonaTue BEIOOPKU U €€ JOCTOBEpHOCTh. Pazbpoc B Guonornueckux JaHHbIX. OleHKa



JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ysibTaToB. [IpuunHbBI HCKaKeHUs pe3yabTaTOB AKCIEPUMEHTA.
IToHATHE CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanuu

Tabmuubl 1 cxembl: «OCHOBHBIE TpPHU3HAKH KU3HU», «bHoiornyeckue CUCTEMBD»,
«CBoiicTBa KMBOW MaTepumn», «YPOBHU OpraHU3aLUH KUBOU NpUpOabl», «CTpOEHHE )KMBOTHOM
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToabl U3yUEHUs KUBOU IPUPOIBI».

OGopynoBanue: labopaTopHOoe  O0OpyIOBaHWUE  JUIsi  MPOBEICHUS  HAOIIOACHMIA,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHyeckass padora «/cnoyb30BaHME Pa3IUYHBIX METOAOB IPH M3YYEHUU >KHUBBIX
CUCTEMM.

Tema 3. Buosorus kjieTku

Knetka — cTpykTypHO-(QyHKIIMOHANbHAs €IMHULIA KUBOTO. MICTOpUS OTKPBITHUS KIETKHU.
Pa6oter P.I'yka, A.JleBenryka. Knerounas teopust (T.IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHOM KJIETOUHOM TEOpuHu.

MeToipl MOJIEKYJISPHOM W KJIETOYHON OHOJIOTMH: MHMKPOCKONUS, XpomaTorpadus,
anekTpodope3, METoJ MEYEHbIX aToMoB, JuddepeHunaibHoe eHTpudyrupoBaHue,

KYJIbTUBUPOBaHUE KJIETOK. M3yuenue QukcuposanHvix KIemoK. ONeKTpOHHas
MUKpockonust. Kongoxkanvras muxpockonus. Bumanvroe (npusicuznennoe) uzyueHue Kiemox.
JdeMoHcTpanuun

IMoptpertsr: P. T'yk, A. Jleenryk, T. llIann, M. nelinen, P. Bupxos, K. M. bap.

Tabmauiel 1 cxembl: «CBETOBOI MUKPOCKOI», «DIEKTPOHHBIN MUKpockom», «ctopus
Pa3BUTHSI METOJI0B MUKPOCKOITHUIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpENapaTbl PacTUTENbHBIX, KUBOTHBIX U
OaKTEepPHATBHBIX KIETOK.

IpakTnuyeckas padora «l3yueHue MeTOJOB KJIETOUHOUM Ouojoruu (xpomatorpadus,
anektpodopes, nupdepennranbroe nentpudyruposanue, [TLP)».

Tema 4. XuMuyeckasi OpraHu3aums KJIeTKU

XVMHYECKUH COCTaB KIETKU. MaKkpo-, MUKPO- U yJIbTPAMHUKPOIEMEHTHL. Bona u €€ ponb
KaK pPACTBOPUTEIA, pEearcHra, y4aCcTHE€ B CTPYKTYPHUPOBAHUHM KIETKH, TEIUIOPETYJIALUN.
MuHepanbHbI€ BeIlleCTBa KJIETKH, UX OMojoruyeckas pojb. Pojib KAaTHOHOB M aHHOHOB B KJIETKE.

Opranunueckue BeulecTsa KieTku. buonornueckue nonumepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mouiekyinbl. IlepBuunas crpykTypa Oenka, menTHaHas
cBs3b. BropuuHnas, TpeTnyHas, 4yeTBepTUUHAs CTPYKTypbl. [leHarypauus. CBoiicTBa O€JIKOB.
Knaccudukanus 6enkos. buonoruueckue GpyHKIu 6e1KoB. [Ipuonoi.

VYraeBonsl. MoHOcCaxapuabl, JUCAaXapHibl, OJUrocaxapuipl U mnoyucaxapuibl. OOmui
IUIaH CTPOEHUS M (PU3MKO-XMMHUYECKUE CBOMCTBAa yrieBoAoB. buonornyeckue ¢GyHKIuu
YIJIEBOJIOB.

Jlunuaer.  ['mapodunsHO-ruapodoOHBIE  cBolicTBa.  Kiaccudukamus — JIHIHIOB.
Tpurmuuepuasl, pochoaunuipl, BOCKU, cTepouibl. buonornyeckue GpyHknuu aunuao. O0mue
CBOMcTBAa OMOJOrMYECKMX MeMOpaH — TEeKy4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHHUIO,
MIOJIYTIPOHUIIAEMOCTD.

Hyxneunossie kucnotsl. JIHK n PHK. Ctpoenne HyknenHoBbIX kuciaoT. Hykiaeornabl.
[Tpunnun kommuiementapHoctu. IIpasuno Yapradda. Crpykrypa JJHK — nBoifnas crnupaib.
Mecronaxoxaenue u o6nonorndeckue pynkuuu JJHK. Buast PHK. @ynkiun PHK B knetke.

Crpoenne Monekynsl AT®. Makposprudeckue cBsizu B MoJiekyine AT®. buosnornueckue
¢ynkuuu  AT®. BoccraHOBIEHHBIE TEPEHOCYMKH, WX (QYHKUMUM B  KIeTKe. /pyeue
HYK1e03uompugocgpamoi (HT®). CekBeHUpOBaHHE JHK. Memoow 2eHOMUKLU,
MPAHCKPUNRIMOMUKY, NPOMEOMUKU.



CrpykTypHass Onojorus: OMOXMMHYECKHE U OMO(PHU3MUECKUE HCCIEIOBAHUS COCTaBa M
MPOCTPAHCTBEHHOW CTPYKTYpbl OHMOMOJIEKYN. Mooderuposanue cmpykmypvl U — @QYHKYuUll
ouomonexkyn u ux komniexkcos. Komnvromeprnulii ouzavin u opeanuieckuii cunmes 6UOMONEKYI U
UX HenpupOOHbIX AHALO208.

JdeMoHcTpanuu

Hoptpertst: JI. Tlomunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ®. Crnrep,
C. Ilpy3unep.

/lnarpammel: «Pacnpenenenne XMMHUYECKUX J3JIEMEHTOB B  HEXHBOW  IPUPOJIEN,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW IIPUPOJIEN.

Tabmuuer u cxembl: «lleproguueckas Tabiuna XUMHYECKHX DJIEMEHTOBY, «CTpoeHue
MOJIEKYNBl BOJbI», «BeliectBa B cocTaBe OpraHu3moB», «CTpOeHHE MOJIEKYJbl Oenkay,
«CTpyKTYyphl O€NKOBON MOJIEKYJbD», «CTpOoeHHE MOJIEKYN YIJeBOJOBY», «CTpOEHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCTOTH, «CTpoeHne MoseKyinbl ATO».

O6opynoBaHue: XuMu4eckast ocyia 1 000py10BaHHe.

JlabopaTopHasi padora «OO0HapyXeHHEe OEJTKOB ¢ OMOIIbIO KAUYECTBEHHBIX PEaKIIUi».

JlabopaTopHasi pa6ora «lccienoBaHne HyKJIEMHOBBIX KUCIIOT, BBIIEJICHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema S. Ctpoenne n pyHKIUMN KIETKH

Tumel KIETOK: dyKapuoOTHYEeCKas W Mpokapuotuueckas. CTpyKTypHO-()YHKIIMOHATBEHBIE
00pa3oBaHUs KIETKH.

Ctpoenne mnpOKapUOTHYECKOW KiIeTKU. KieTtouHnas cTeHka OakTepuii ©  apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTo U
POJIh MPOKAPUOT B OMOIIEHO32aX.

Crtpoenue u GyHKITMOHUPOBAHUE DYKApUOTUUECKON KieTku. [lnazmarnyeckas memOpana
(mazmanemma).  CTpykTypa IuIa3Matuueckod MeMmOpaHbl. TpaHCHOpPT —BEHIECTB  Yepe3
MJIa3MaTHIeCcKyl0 MeMOpaHy: maccuBHbIA (muddy3us, obneruénnas auddy3us), aKTUBHBIN
(mepBUYHBIA M BTOPWUYHBIA aKTHBHBIM TpaHcmopt). [lomymponuriaemocts MemOpanbl. PaGorta
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MMHOIUTO3, haronuros3. Dk3onuTo3. Kiierounas creHka.
CtpykTypa ¥ PyHKIIMH KJIETOYHON CTEHKH PaCTEHUM, TpUOOB.

Huromnazma. [luto3oisb. Lutockener. J[Bmxenue uurtoriazmbl. OpraHoujibl KJIETKH.
OnHomeMOpaHHBIe OpraHOMIBI KJIETKHU: sHAomasMarudeckas ceth (DIIC), anmapar ['ombmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TpaHYJISIPHOTO peTuKyiayma. Mexanusm nanpaenenus oenxoe ¢ JOIIC. Cunres
pactBopuMbiXx  OenkoB. CuHTE3  KIETOYHBIX MeMmOpaH. [magkuit  (arpaHyssipHBIi)
SHAOIUIa3MaTHUeCKuil peTukyiayM. CekperopHas ¢yHkius annapara ['onbmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkog 6 annapame I 01v0ocu. TpancnopT BEIIEeCTB
B KJIeTke. Bakyonu pacturenbHbix kieTok. Kierounsrii cok. Typrop.

[TonmyaBTOHOMHBIE OpPraHOUABI KJIETKH: MHUTOXOHIPHUH, TIIACTHIBL. [Ipoucxodicoenue
mumoxouopuii u naacmuod. Cumbuocenez (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u 1minacTuia. [lepBuuHbIe, BTOpPUYHBIE U CJOXKHBIC IJIACTH/]IBI
(OTOCHHTE3UPYIONINX DYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEMKOIMIACTHI  BBICHIMX
pacTeHuN.

HememOpannbie opranousisl kietku CtpoeHue u GyHKIIUU HeMeMOpaHHBIX OPraHOHIOB
KIeTku.  Pubocomsl. Ilpomescymounvie  unamenmsi.  MukpodunaMeHTsl. Akmunogvie
Muxkpoguramenmol.  MBbIIIEUHBIE  KICTKU. AKMUHOBble ~ KOMNOHEHMbl  HeMbIUEUHbIX
k1emox. MukpoTtpy6ouku. Kierounsrii nentp. CTpoeHrue U JBUKEHHE KTYTHUKOB M PECHHYEK.
MuxkpoTpyOouku nutorniasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momophvie b6enxu.

Anpo. O6onouka sapa, XpOMaTHH, KapHoIIa3Ma, SIPBIIIKYA, UX CTPOeHUE W () YHKIIUU.
SAnepusiii 6enkoBbIi MaTpukce. [IpocTpaHCTBEHHOE PACMONIOKEHHE XPOMOCOM B MHTep(ha3HOM



aape. Jyxpomamun u 2emepoxpomamut. belKku XpoMmaTuHa — TUCTOHBL JuHamuka s0epHol
obonouku 8 mumose. A0epuwviti mpancnopm.

Knerounsle  BkmtoueHus. CpaBHUTENbHAs  XapaKTEpUCTUKA  KIETOK  DYKapHOT
(pacTuTeNbHOM, )KUBOTHOH, I'PUOHOIA).

JdeMoHcTpanuu

Hoptpetst: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuuel u cxembl: «CTpOEHHE OSYKapHOTHYECKOW KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIEeTKH», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
MPOKAPUOTUYECKON KIETKH.

O6opynoBaHKe: CBETOBOM MUKPOCKOI, MMKpPOIpPENaparbl PacTUTEIbHBIX, KMBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaJIbHBIX KIETOK.

JlaGopaTopHasi padota «/3ydeHue cTpoeHus KJIETOK pa3IMUHbIX OPraHU3MOBY.

IMpakTnyeckas padora «/3ydyeHue CBONCTB KIETOYHON MEMOpaHbI».

JlaGopaTopnas padora «VccienoBanue miuasmMoiansa U JEIUIa3MOJIN3a B PACTUTEIbHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHue ABM)KEHUS LUTOIIIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB U MpeBpPAaLliCHUE JHEPTUHU B KJIETKe

AcCUMWIALNS U TUCCUMWIALNS — JBE CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
DHepretuyeckoe oOecrnieueHue kieTku: npeBpaimeHue AT® B 0OMEHHBIX Mpolleccax.
@depMeHTaTUBHBIM XapakTep peakuui KIETOYHOro Mmerabonusma. DepMeHThl, UX CTPOCHHE,
cBoiicTBa W MexaHusM jeWctBus. KodpepmeHTsl. OTnnums (QepMEHTOB OT HEOPraHUYECKUX
KaTain3atopoB.  benku-akTuBaTopel M OEIKU-MHTHOUTOPBI.  3aBUCHUMOCTb  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIIUN OT Pa3IMYHBIX (PaKTOPOB.

[TepBuuHbIl CHMHTE3 OpraHUYECKUX BeHIeCTB B KieTke. DoTtocuHTe3. AHOKCUCEHHbIU U
okcucennvlll  pomocunmes y  baxmepuu. Ceemocobupaiowue nueMeHmvl U  NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xiopomnactoB B nporecce (poTocuHTe3a. CBETOBass U TEMHOBas
dazpl. @omoovixanue, Cs, Cs. u CAM-munvt pomocunmesa. TIpoayKTUBHOCTH (POTOCHHTE3A.
Bnusiaue pa3nnyHbeIX GaKTOpPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3zHooOpa3ue  OpraHM3MOB-XEMOCHUHTETHUKOB:  HUTPU(PHUUPYIOIIHE
OakTepuu, xene300aKTepun, cepodaKkTepru, BOJOPOAHbIE OaKTeprH. 3HaYEeHUE XeMOCHHTE3a.

AnaspoOHble opranu3mbsl. Bunabl 6posxenus. [IpoaykTsl OpokeHHsI U MX UCIIOJIb30BaHUE
YeJI0BEKOM. AHa’pOOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM U BO30yIUTENU
0ose3Hei.

AspoOHBIE OpraHu3Mbl. JTalbl 3HEpreTudeckoro oobmeHa. IloaroroBuTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOHOE PACIICIUIEHUE [TIFOKO3bI.

buonoruyeckoe oKuciIeHUE, UM KJIETOYHOE JbIXaHue. PoJIb MUTOXOHIpUH B IIpoLieccax
OMOJIOTUYECKOTO OKHCJICHUS. [Muknuueckue peaxkuuu. OxucnurenpHoOe
bochopunupoBanue. Juepeus membpanHo2o epaduenma npomonos. Cunmez ATD@: paboma
npomonnot  AT®-cunmasel. [lpenmyiiectBa  a’poOHOro MmyTd oOOMeHa BEIIECTB Iepea
aHa’poOHBIM. D(PPEKTUBHOCTH FIHEPreTHUECKOTO OOMEHA.

JdeMoncTpanuu

Hoptperst: [Ix. [Ipuctiun, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutyenn, I'. A. 3aBap3uH.

TaOmuuel u_cxembl: «POTOCHHTE3Y», «IDHEepreTuueckuii ooMmen», «buocuntes Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000pyJ0BaHUE JJIsl TPUTOTOBJICHUS OCTOSHHBIX
U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopuasi pa6ora «/3ydeHne KaTaJIUTHYECKON AaKTHUBHOCTH (EepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».




JlaGopaTtopuass pa6ora «/3yyeHne QGepMEHTATUBHOTO PpACIICIUICHUS IEPOKCHIA
BOJOPOAa B pACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX).

JlabopaTtopuas pa6ora «CpaBHeHHE IPOLECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE IPOLIECCOB OPOIKEHUS U JBIXaHHSD».

Tema 7. HaciieactBeHHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHOoro cuHresa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSIX MATPUUYHOTO
cuHTe3a. Peammsanusi HacieACTBEHHOW WHPOpManuu. ['eHeTWyeckWid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbii cuHTe3 PHK. IIpuHOUIBI TpaHCKPUIIMU: KOMILJIEMEHTAPHOCTD,
aHTUNApPAJUIEIbHOCTh, acUMMETpUYHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ stansl. Yuactue tpancnopTHeix PHK B OnocunTese Oenka. YcinoBust
o6uocunTesa 6enka. Koauposanue aMmuHokuciaoT. Ponbs pubocom B GuocuHTe3€ Oenka.

Cospemennvie npeocmasgnenuss o cmpoenuu 2enog. Opranuzaiys reHoMa y IpoKapuoT U
9yKapuoT. Perymsiuus akTUBHOCTM TIeHOB y mpokapuoT. ['mnore3a omepona (®P. XKako0,
XK. Mano). Monekynsapusie mexanusmvl dKcnpeccuu 2enos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHbIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupychl — HexsieTouHble (pOpMbI JKU3HHU M 00IUratHble napasutbl. CTpoeHHe IPOCThIX U
CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnennviti yuxn JIHK-cooepocaujux
supycos, PHK-coodepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3a0oneBaHus 4YelloBeKa, KMBOTHBIX, pacteHuit. CIINI, COVID-19,
COLIMANIbHBIE U MEULIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayus u  amanuz  boavwux — maccueos  («bigdatay)
CMPYKMYPHBIX — Ouonrocuyeckux  Oanuwlx. Hanomexunonoeuu 6 oOuonoeuu u  Meouyume.
IIpoepammupyemoie gpynxkyuu 6enkos. Cnocodvl 0ocmasKu 1eKapcms.

JdemoHcTpauuu

IMoptpetsr: H. K. Konsuos, [. . UBaHOBCKUIA.

Tabmuupl ~ u  cxembl: «buocunTes  Oenkay, «l'eHeTmdeckuit komy», «Bupyce»,
«baxTepuodarmy.

IpakTHyeckasi padora «Co3gaHue MOJIEIN BUPYCay.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounsrii 1wk, ero mepwoabl u perynsiius. Mutepdaza m muro3. OcobeHHOCTH
poreccoB, mporekaronux B uHTepdase. [loaroroBka kieTku K neneHuto. [IpecuHTeTn4ecKuit
(TTOCTMHTOTUYECKHI), CHUHTCTHYCCKHH W TOCTCHHTETHYCCKUH (MPEMUTOTUYCCKUN) TIEPHOIBI
nHTEep(Da3hI.

Marpuunbiii  cunte3 JHK — penukanusa.  [lpunmuner  perumkauuu — JIHK:
KOMIUIEMEHTAPHOCTh,  TOJIYyKOHCEPBATUBHBIA  CHUHTE3, aAHTHIIAPAJUICIBHOCTh.  MeXaHu3M
perwmukaruu - JIHK.  Xpomocombl.  Crpoenne xpomocom. Temomepsl W Tenomepasa.
XpPOMOCOMHBII HA0Op KICTKH — KapuOTUN. JMIUIOWIHBIA W TalulOMIHBIA HAOOPBI XPOMOCOM.
I'oMonoruuHbie XpoMOCcOMBI. [10JI0BBIE XPOMOCOMBI.

Jlenenne wietku — Muto3. CTaauyd MUTO3a M MPOUCXOIAIIME B HHUX IMPOIECCHI. THITBI
MuTO3a. KapnokuHes u mutokuHe3. bronornueckoe 3HaueHHE MUTO3A.

Perynsiuss MUTOTHYECKOTO NWKIA KIETKH. [IporpamMmmupyeMasi KJIeTOYHas THOEIb —
arorTo3.

Knerounoe siipo, XpoMOCOMBI, (DYHKIIMOHAIIbHAS TeHOMUKA. Mexanusmbl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «Lugpposas knemkar» — 6uoungopmamuvecxue
Mooenu YYHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHcTpanuu

Tabnuibl U cxembl: «JKU3HEHHBIN NUKI KIETKH», «MuUTO03», «CTpOCHHE XPOMOCOMY,
«Pemmukanus JTHK.




OO6opynoBaHue: CBETOBOI MUKPOCKOT, MHUKpompenapaTsl: «MHTO3 B KJIETKax KOpEIIKa
TyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax».

JlaGopaTopHas padora «HaOmonenrne MUTO3a B KIETKaxX KOHYMKA KOpEHIKa Jyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMH OPraHu3MOB

buonornueckoe  pasHooOpasue  opranu3mMoB. OJHOKJIETOUYHBIE, KOJOHHUAJIBHEIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOGEHHOCTH CTPOCHHS M KU3HEACATEIILHOCTH OTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOUYHbIE I'PUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucthl. KosloHnaibHbIe
OpraHU3MBl.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esnoe. 'omeocras.

Tkanu pacrenudt. Tumbl pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHAas, MOKPOBHAs,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PacroIoKeHHs
TKaHE! B OpraHax pacTEHUM.

Tkanu OKMBOTHBIX W  4YeloBeKa. TuMbl JKUBOTHBIX TKaHEW: AIUTETUaAIbHAs,
COEJIMHUTENIbHASA, MbllleyHas, HepBHasi. OCOOEHHOCTH CTpOeHMs, (PYHKIMI U pacroyoKeHUs
TKaHeW B opraHax >KMBOTHBIX U YeJIOBEKa.

Opransl. BereraTuBHbIE W TE€HEpAaTWBHBIE OpraHbl pacTeHHd. Opranbl U CHUCTEMBI
OpraHoB UBOTHBIX U yeoBeKa. DyHKIIMN OPraHOB U CHCTEM OpPTaHOB.

Onopa Tena opranuzmoB. Kapkac pacrenuid. CkeneTbl  OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbIi 1 BHyTpeHHH ckesieT. CTpOEHUE U TUIbI COSAMHEHUS
KOCTEHN.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: amMEOOHUIHOE,
KTYTUKOBOE, pECHUYHOE. J[[BW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl W HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pedexc. CkeneTHbie
MBIIIIIBI U UX paboTa.

[Iuranune opranu3mos. I[lorjomenne BObl, YIJIEKUCIOrO ra3a U MUHEPAJIbHbBIX BELIECTB
pacteHusmu. [lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[Iuranne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBapurenbHble
xenesbl. [IumeBapurenbHas cucremMa 4eaoBeka.

Jlpixanue opranu3moB. Jlpixanue pactenmil. Jlpixanwe >XMBOTHBIX. J(uddy3us razor
yepe3 MOBEPXHOCTh KieTku. KoskHoe npixanue. JlpixarenbHas moBepXHOCTh. KabGepHoe u
NEroyHoe JpIxaHue. JlpIxaHWe TO03BOHOYHBIX MKUBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE
YCIIOKHEHUE CTPOEHUS JIEFKUX ITO3BOHOYHBIX MXMBOTHBIX. J[pIXaTelbHas cCUCTEMa YeJIOBEKa.
MexaHu3M BEHTWISUUU JETKUX Y ITHUL] U MIIeKONUTaromuX. Perynsauus apixanus. JpixarenbHble
00BEMBIL

TpancnopT BemecTB y OpPraHu3sMoB. TpaHCHOpPTHBIE CHCTEMbl pacTeHHid. TpaHcmopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpOBEHOCHbIE cocyabl M KpoBb. Kpyru
KpOBOOOpalIeHUs.  DBOJIIOLMOHHBIE  YCIOXKHEHHUS  CTPOCHMS  KPOBEHOCHOH  CHCTEMBbI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenne y opranusMoB. Belnenenue y pacteHuil. BblieneHue 'y IKMBOTHBIX.
CoxparutensHble Bakyoiu. Opranbl BblieneHus. @OuibTpanus, cekpeuuss U oOpaTHoe
BCACBhIBAaHUE KaK MEXaHU3Mbl pabOThl OPraHoB BhlAEIeHUS. CBA3b MOJIOCTU Tea C KPOBEHOCHOU
U BBIJCINTEIBHON cHUcTEMaMu. BbiaeneHue y MO3BOHOYHBIX )KMBOTHBIX M uesoBeka. lloukn.
Crpoenue u QpyHKIIMOHUpOBaHUE HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKa.

3ammTa y OpraHu3MoOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopel OakTepuil u
LUCTBI IPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUUYECKOH 3a1UThl. DUTOHIUIBI.



3ammTa y MHOTOKIJIETOYHBIX >KMBOTHBIX. [IOKpOBBI W WX NPOU3BOJHBIC. 3aluTa
opranusmMa oT Oose3Heil. MMmyHHass cuctema uenoBeka. KieTOuHbIi M TyMOpaJIbHBII
UMMYHHUTET. Bpox1€HHBIN 1 TPHOOPETEHHBIN criennruyecknii UMMYHHUTET. Teopus KIOHAIBHO -
cenektuBHoro ummynurera (I1. Opmux, @. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3200JI€BaHUM.

Paznpaxxumocts W perymsuus y OpraHusMoB. Pa3zapakuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts u peryisinus y pacteHuid. PocToBble BemiecTBa M Mx
3HAuYEHUE.

HepBras cucrema u pediekropHas peryisinus y XKUBOTHBIX. HepBHas cuctema m eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHHUSI HEPBHOM CUCTEMBI Y JKHUBOTHBIX. OTHeb
TOJIOBHOTO MO3Ta TO3BOHOYHBIX KXHBOTHBIX. Peduiekc u peduekropHas myra. besycnoBusie u
YCIIOBHBIE pedIIeKCHI.

['ymopanbHas perynsiius W SHIOKPUHHAS CHCTeMa XKUBOTHBIX M dYelloBeka. JKenesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JleicTBME TOpMOHOB. B3aMMOCBSA3b HEpPBHOM U
SHIOKPUHHOM cucteM. [ unoranamo-runoduzapHas cuctemMa.

JdeMoHcTpanuu

IMoprper: U. I1. ITaBnoB.

Tabmuiel 1 cxembl: «OTHOKIETOYHbIE BOJAOPOCITN», «MHOTOKIETOYHBIE BOJIOPOCIN,
«bakrepuny», «lIpocrerimue», «Opranbl 1BETKOBBIX pacTeHuit», «CHUCTeMBl OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe HacekoMmbix», «TkaHM pacTeHMi»,
«KopueBwie cuctembr», «Ctpoenue crebns», «CTpoeHnWe ITUCTOBOW IIACTUHKMY, «TkaHuU
XKUBOTHBIX», «Ckener 4yemoBekay, «lIumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplmedyHas cHUCTEMay,
«BplienurenpHas cucremMa», «JHIOKPUHHAsA cucreMma», «CTpoeHue MbIub», «MMMyHHATETY,
«KumeunononoctHsle», «Cxema nuTaHusl pacteHHi», «KpoBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE H0KIAEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHast cuctema msrymku», «HepBHas cucrema
npecMbIkaomuxcsa», «HepBHasg cucrema nruny, «HepBHas cuctemMa MIIEKONUTAIOLINAXY,
«HepBHas cuctema denoBekay, «Pediaekcey.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpOMpEnapaThl OJHOKIECTOYHBIX OPraHu3MOB,
MHUKpOIIpenapaTsl TKaHei, paKOBHHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UIJIOKOXKHUX, KUBbIE
9K3eMILISIPbl KOMHATHBIX PAaCTEHU, TepOapuu pacTeHUN pa3HbIX OTIENIOB, BIaKHbIE MTpernapaTsl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
obopynoBaHue s JAEMOHCTpAallMd TOYBEHHOTO W BO3AYILIHOIO THUTaHUS PACTECHUH,
pacieryieHus: Kpaxmaia u OelIkoB moj jaeicTBUeM (EepMEHTOB, OO0OpYyIOBaHHE IS
JEMOHCTPALIMK OIBITOB MO W3MEPEHUIO KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBUKEHUM, MOJIEIIN FOJIOBHOTO MO3Ta PAa3IMUHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHne TKaHEN pacTEHUID.

JladopaTopHas pa6ora «/3ydyeHne TkaHEl KUBOTHBIX).

JlaGoparopHasi padora «/3yueHne opraHoB LIBETKOBOTO PACTCHUS».

Tema 10. Pa3mHoKeHHe M pa3BUTHE OPTraHU3MOB

@opMBI pa3MHOMKEHUS OpPraHu3MOB: Oecroyioe (BKIIOYash BEreTaTUBHOE) M TOJIOBOE.
Buner 6ecrionioro pa3MHOKEHHUS: IOYKOBAHKE, CTIOPYIISIIIHS, pparMeHTalus, KIOHUPOBAHUE.

[TonoBoe pazmuoxkenue. IlonoBbie kieTkw, wiu rameTtsl. Meio3. Craguu Meiio3a.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonoruueckuid cMpICii Mei03a U TOJIOBOTO
npouecca. Meio3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpemzaponbiieBoe  pasBurue. ['ameToreHe3 y KHUBOTHBIX. [loJIOBBIE — KENE3BL.
OOpa3oBaHue U pa3BUTHE TOJOBBIX KJIETOK. CrmepmaTtoreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omnon0TBOpeHHE U SMOPUOHAILHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIIOIOTBOPEHHUS:
HapyXHO€, BHyTpeHHee. [laprenorenes.



WNHuBuayanbHOE pa3BUTUE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HAyKa O Pa3BUTHH
opranusMoB. Mopghozcenes — o0Ha u3 enasnvix npooaem smopuonoeuu. Konyenyus mopghozernos
u mooenu mopghocenesa. Ctaaun >MOpHOTEHE3a )KUBOTHBIX (Ha MpUMeEpe JIATyIKn). J{pobnenue.
Tunbel apoGnenus. [Jemepmunuposannoe u Hedepmunuposannoe opoonenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH JPOOJICHUS MIICKOMUTAIOUINX. 3apOJBIIIEBBIC JUCTKU (TAaCTPYIIALNs).
3akiagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHOe BiMsHHME YacTeil
pPa3BUBAIONIETOCS 3apojblima (3MOpUOHANBHAS MHAYKIMS). 3akjiajka IUlaHa CTPOCHUS
KUBOTHOTO KaK pe3yJbTal HWEpPapXU4eCKUX B3aUMOJEWCTBMM TIeHOB. BimsHue Ha
AMOPUOHAIEHOE PA3BUTHE PATHMYHBIX (PAKTOPOB OKPYKAIOIICH CPEJIbI.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHnanbHblii nepuoa. Ilpsmoe u Hempsimoe
pasButHe. PasButHe c Meramopo30M y OECIO3BOHOYHBIX M TIO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOTO U HENPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl pPEryaslMU pPOCTa KUBOTHBIX W denoBeka. Cramuu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. [leproabl OHTOreHE3a ueloBeKa.
CrapeHue u cMepTh Kak OMOJIOTMYECKUE TIPOLECCHI.

Pa3smHokenne u pasurue pacreHuil. I'ametodut m cnopodut. Meio3 B KMU3HEHHOM
nukie pacreruii. OOpa3oBaHue CrHoOp B Ipoilecce Menosa. ['ameroreHes y pacTeHUH.
OIIoI0TBOpEHNE U PA3BUTHE PACTUTEIBHBIX OpraHu3MOB. [[BOWHOE OIJIOAOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil. OOpa3zoBaHuE U pa3BUTHE CEMEHH.

MexaHu3MBI PEryIISINN OHTOTEHE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuun

IMoptpetsr: C. I'. HaBamun, X. [lIneman.

Tabnuiel U cxembl: «BereraTuBHOE pa3sMHOXKeHHE», « TUIBI OECTIONOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXEHUE 5BIUVIEHB», «Pa3MHOXEHHE THIPBDY,
«Menos», «Xpomocombly», «l'amerorenes», «CTpoeHHE SUIEKIETKH W CIEPMATO30HUIa,
«OcHOBHBIE CcTaguu OHTOTeHe3a», «lIpsimoe W Hempsimoe pa3BuTHE», «Pa3BUTHE MaKCKOTO
Kyka», «Pa3zButue capanum», «Pa3BUTHE JATYIIKW», «/[BOITHOE OTUIOIOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHue CeMsIH OJHOJOJbHBIX M JIBYJIOJBHBIX pacTeHUiD», «KU3HEHHBIN UK
MOPCKON  KamyCTbl», <OKW3HEHHBIM MUK MXa», <OKW3HEHHBIM IUMKI ManopOTHUKAY,
«OKW3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOI MHUKPOCKOIL, MUKpOIpenaparsl AULIEKIETOK u
CIEpPMaTO30MI0B, MOJENb «L{MKII pa3BUTHS JIATYILIKIY.

JladbopaTopHasi pa6ora «/3ydeHne CTpo€HUsT TOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpernaparax.

IIpakTHyeckasi padora «BbIsBlIeHHE NPU3HAKOB CXOJCTBA 3apOJBIINIEH MO3BOHOYHBIX
YKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOMXEHUS BBICIIUX PACTCHUI».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH M HI3MEHYMBOCTH OPraHN3MOB

Ucropus craHoBieHHMS M pa3BUTUS TEHETUKM Kak Hayku. Paborer ['. Menpens,
I'. ne ®puza, T. Moprana. Ponb oTeuecTBEHHBIX YYEHBIX B pa3BUTUU TeHeTUKH. Paborer H.
K. Konbuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H.
B. Tumodeea-Pecosckoro.

OCHOBHBIE T€HETUYECKHE TIOHATHS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI, aJIJIEIbHbIE
TeHbl, AJIbTEPHATUBHbIE NPU3HAKU, JAOMHUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4ucras JWHUS, THOPUABI, TeHOTHUMN, (eHoTurl. OCHOBHBIE METOJIbl TE€HETHKHU:
TUOPUA0TIOTMUECKUM, ITUTOIOTUYECKHI, MOJIEKYISPHO-T€HETUYECKHIA.

JdeMoHcTpanuu

Hoptperst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konbnos, H. U. BaBunos, A.
H. benozepckuit, I'. JI. Kapneuenko, FO. A. @unumuenko, H. B. Tumodees-PecoBckuii.

Tabmuirel u cxembl: «MeTO Il TEHETHKI, «CXEeMbI CKPEITUBAHUS.

JlaGopaTopuas padora «/lpo3oduia kak 00bEKT reHeTUYECKUX UCCIIEJOBAHUI.




Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpa3us
ruOpuoB nepBoro nokojenus. [lpaBuino momuHuMpoBanus. Bropoii 3akoH Menzaens — 3aKoH
paciuernieHus npusHakoB. L{uTonornueckre 0CHOBbI MOHOTMOPUIHOIO CKpeluBanus. [ unoresa
YUCTOTHI T'aMeET.

AHanuzupyromiee  ckpemuBaHue.  IIpoMexXyTOudHbId  XapakTep  HacJeJIOBaHUS.
Pacmennenne npu3HakoB PH HENIOJIHOM JJOMUHUPOBAHWH.

JurubpunHoe ckpemuBanue. Tpernid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HacJieJ0BaHus Npu3HaKoB. LluTonornyeckre 0CHOBBI JUTMOPUIHOTO CKPELUBAHUS.

CuernienHoe  HacienoBaHue — npusHakoB.  PabGorsl  T. Moprana.  CremieHHoe
HAacje0BaHUE TEHOB, HApYyUICHUE CHEIUIEHUS MEXAy TIeHaMH. XpPOMOCOMHAs TeOopus
HAaCJIEACTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIM MEXaHU3M OIIpPENENeHUs Iojia. AyTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHblii M TreTeporaMeTHbI MOoJ. [eHeTudeckas CTPYKTypa IOJOBBIX
xpoMocoM. HaciienoBanne Npu3HaKoB, CHETUICHHBIX C ITOJIOM.

l'enotun kak menoctHas cucrema. llnedoTponusi — MHOXKECTBEHHOE JEWCTBHUE T€HA.
MHOKECTBEHHBIN ayuienu3M. B3auMoJencTBue HeauleNIbHbIX T€HOB. KOMIUIEMEHTapHOCTS.
Onucras. [TosmMmepus.

['eHeTMdecknii KOHTpPOJIb PpA3BUTHSA PACTEHHUW, JXKUBOTHBIX M YEJIOBEKa, a TaKXKe
(GU3MOJIOrMYEeCKUX TMPOLECCOB, TMOBEAEHUS W KOTHUTHUBHBIX (yHKuuH. ['‘eHeTmueckue
MEXaHHU3Mbl CUMOHOTEHE3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35SMH — Mapa3UT» U «XO3IUH —
MUKpOOHOMY. ['eHeTHUeckne acreKThl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nHdopManuu B
ITOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

IMoptpetsl: I'. Mengaens, T. Mopras.

Tabmuibl u cxembl: «IlepBeiii U1 BTOpOii 3akoHBI MeHnens», « Tpetuilt 3akoH MeHaens»,
«AHanu3upymlee ckpemupanue», «Henonnoe nomuHrpoBanney», «CLereHHOE Hacaeq0BaHue
MIPU3HAKOB y Ipo30duiib», «I'eHeTuka nonay, «Kapuorumn yenosekay, «Kapuotun Apo30Quiib»,
«Kapuotun ntuis», «MHOKECTBEHHBIN ajienn3M», «B3aumoaeiicTBrue reHoBy.

O6opynoBanue: MOJENb ISl IEMOHCTPALMK 3aKOHOB €IUHO00pa3us ruOpUI0B IEPBOTrO
MOKOJIEHUSI U PACLIEIJICHUS NPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBHUCHUMOIO
HacJeA0BaHUs NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMH CLEIJICHHOrO HACIEA0OBAaHUS PU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/Ipozodunay.

IIpakTuueckas padora «/3yueHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPELIUBAHUSA Y
JPO30(UITBI».

IpakTuueckas pa6ora «3ydeHue pe3yabTaToB AUTMOPUIHOIO CKpPEIIMBAHUS Y
JPO30(UITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotuna u cpeabl npu GopmupoBaHUHM (GeHoTurna. M3MEeHUYUBOCTD
npu3HakoB. KauecTBeHHbIE U KOJWYECTBEHHbIE NpPHU3HAKUM. BuIbl  M3MEHUYMBOCTH:
HEHACJIEJICTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas u3MeHYMBOCTh. Poib cpenbl B hopMUpOBaHUM MOIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peaknuu npusHaka. BapuanumoHHBIM psii M BapualMOHHAs KpUBas
(B. Horanncen). CoiicTBa MOIU(UKAIMOHHON U3MEHYUBOCTH.

l'enoTunuueckass W3MeHYMBOCTh. (CBOWCTBA T'€HOTUIIMYECKOW HM3MEHUYMBOCTU. Bujbl
TeHOTUITNYECKOW U3MEHYUBOCTH: KOMOMHATUBHASI, MyTallMOHHASI.

KoMOuHaTiBHass M3MEHYMBOCTh. Mei03 U MOJI0BOM MPOIlECC — OCHOBAa KOMOMHATUBHOM
W3MEHUYUBOCTH. POJh KOMOMHATHBHOM M3MEHYHBOCTH B CO3JJAHHH T€HETHYECKOTO Pa3HO00pas3us
B IIpeJAeIax OJHOTO BUA.



MyrauroHHass W3MEHYMBOCTb. BuUIbl MyTanuil: T'€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHble W WHAYIUPOBAHHBIE MYyTallUU. SAepHbIE U LUTOIUIA3MAaTHYECKHUE MYTaIUU.
Comaruueckue W MOJOBble MyTanuu. [IpuyumHBl BOZHUKHOBEHMS] MyTanuid. MyTareHbl U UX
BJIUSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpolecca. 3aKOH TOMOJOTUYECKUX
psanoB B HacieiacTBeHHOM wu3meHuuBoctd (H.W. BaBunoB). BHesinepHas uW3MEHUMBOCTH U
HAaCJIEACTBEHHOCTD.

Onucenemuka u MUSEHOMUKA, PONb INUSEHEMUYECKUX (HaKmopoe 6 HACIe008aHUuU U
UBMEHYUUBOCIU PEeHOMUNUYECKUX NPUSHAKOS8 ) OP2AHUIMOS.

JdeMoHcTpanuu

Ioprperst: I'. ne ®pus, B. Moranncen, H. Y. BaBuos.

Tabmuiel u  cxembl: «Buapl W3MeHUHMBOCTHY, «MoaudUKamuoOHHAS W3MEHYUBOCTHY,
«KoMOuHaTUBHAA  U3MEHYHUBOCTLY, «Metiio3y, «OMm1010TBOPEHUEY, «['eHeTUecKue
3a00JieBaHUs YelloBeKay, «Buabl myTanuii».

OO6opynoBanue: )KMUBbIe U TepOapHbIE HSK3EMIUISIPHl KOMHATHBIX PACTEHUM, PUCYHKH
(dboTorpadun) >KMBOTHBIX C PA3IMUYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopuasi  pa6ora «VccienoBaHne — 3aKOHOMEPHOCTEH  MOAM(PUKAIIMOHHOM
n3MeHYuBOCTH. [locTpoeHre BapraliMOHHOTO psiJia M BApUALIMOHHON KPUBOW».

IMpakTnuyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eneTnKa yejioBeKa

Kapuotun denoBexka. MexayHapoaHas MporpaMma HMCCIEAOBAHMS T€HOMa 4YeJOBEKa.
MeToapl M3ydeHHs] TEHETUKH YeJIOBEKa: T€HEATOrHYeCKUi, OJU3HEIOBBIN, ITUTOTeHETHYSCKUN,
MOMYJISIIMOHHO-CTATUCTUYECKUN, MOJICKYIsipHO-TeHeTndecknii. COBpEeMEHHOE OImpeesieHre
TE€HOTHIIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUITUPOBAHKE, B TOM YKciie ¢ momoibio [T1P-
ananu3a. HacnenactBennbie 3a001eBaHms YenoBeka. [ eHHbIE B XpOMOCOMHBIE 00JIC3HU YEIIOBEKA.
bone3snn ¢ HacieACTBEHHOW NPEeApacHoOIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW TeHETHUKH B
MPEAOTBPAIICHUA M JICYCHHH TEHETHYECKUX 3a00JIeBaHWN YeIoBeKa. MeIKO-TeHETHYECKOe
KOHCYyNnbTHpOoBaHUEe. CTBOJIOBBIE KIETKH. [[OHATHE «T€HETUYECKOTO Ipy3ay. ITHUYECKHUE aCIIEKThI
uccaea0BaHui B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnveckue GakTOphl MOBHIINICHHOW YyBCTBUTEIBHOCTH Ye€JIOBEKa K (DU3UYECKOMY U
XUMHUUYECKOMY 3arpsA3HEHHUIO OKpYy)Karoumed cpenpl. ['eHeTuyeckas NpeapacnoioKEHHOCTb
YyeJIoBEeKa K ITaTOJIOTHSM.

JdemoHcTpauuu

Tabmunpl 1 cxembl: «kKapuoTum yenoBeka», «MeToabpl U3YYCHHS TCHETHKH YEIOBEKay,
«"eneTnyeckue 3a001€BaHNS YETIOBEKAY.

IpakTHyeckasi padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOM.

Tema 15. Cesiekniusi OpraHu3sMoB

JlomecTukauus M CeJleKUMs. 3apoKICHHE CEJIEKIMH M JoMecTuKauuu. YdueHue H.
. BaBwioBa o lleHTpax NpOUCXOXKIEHHS M MHOIooOpaszus KyJIbTypHBIX pacTeHuid. Poib
CEJIEKIIMM B CO3JAHMM COPTOB PAacCTEHHH M MOpPoA KMBOTHBIX. CopT, mopoja, mTtamMMm. 3aKOH
TOMOJIOTUYECKHUX PALOB B HacleICTBEeHHOW u3MeHuuBoctyu H. M. BaBuiioBa, ero sHayenue s
CENIEKIIMOHHOM paboTHI.

Mertoabl  cenekIMOHHOM  paboTbl.  McKyccTBeHHBI — OTOOp:  MAaccoBbI M
WHAMBUIYAIbHBIM. OTanbl KOMOWHAIMOHHOM cenekiuu. lcneiTanue mnpousBoauTeneil 1o
notoMcTBy. OTOOp MO TI'€HOTHIy C TMOMOUIbIO OIIEHKM (EHOTHNA TOTOMCTBA WU OTOOp MO
TEHOTHUITy ¢ ToMoibio aHanuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeJNEeKUMOHHOM paloThl. PaguanuoHHBIA U
XUMUYECKUH MyTareHe3 Kak MCTOYHUK MYyTalud y KyJIbTYPHBIX (OpM OpraHu3MOB.
Hcnonp3oBaHWEe TEHOMHOTO PpEJAaKTUPOBAaHUS M MeToJoB pexkoMmOuHaHTHBIX JIHK mms
IIOJTY4YEHUS UCXOJHOIO MaTepuaa Il CEJICKIUN.



[lomyyenne monmruionoB. BuyrpuBumoBas rubpuamzanusa. bauskopoacTBeHHOE
CKpelllMBaHUe, WM UHOpUIuHT. HepoacTBeHHOE CKpeluBaHue, Win ayropuauHr. ['ereposuc u
ero npuuuHbl. lcnonb3oBaHnue rerepo3uca B cenekuuu. OtpanéHHas ruOpuau3anus.
[Ipeononenue Oecrionusi MEXKBUAOBBIX THOPUIOB. JIOCTHXKEHHUS CENEKIUMH pacTeHU u
KUBOTHBIX. «3€1€Has pesooyusy.

CoxpaHeHHe U HU3Y4YEHHE I'€HETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHMM U HUX AUKHUX
poIMYei Ui CO3AaHUsI HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SIMCTBEHHBIX KYIBTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemuvecKuUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCI0GbIX
HCUBOMMHBIX 8 YEJIAX VAYUULEHUS] CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEHEeHUeM COBPEMEHHBIX Memo008 HAYUHbLIX UCCIe008aAHUL, Nepedosblx udel u
NepCneKmueHbIX MexXHOL02UII.

JdeMoHcTpanuu

Hoptpersr: H. 1. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, II. II. JIykesHenko, b.
JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabauie! 1 cxeMbl: «L{eHTpbI TPOUCX0XKAEHUS U MHOT000pa3Hst KyIbTYPHBIX PACTEHUIY,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH», «METOJbl CENEeKINN»,
«Otnanénnas rubpunuzanus», «MyrareHes».

JlabopaTopHasi padota «/3ydeHne copToB KyJIbTYpHBIX PACTEHHUI U MOPOJ JOMAIIHHUX
KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydeHrne METOJIOB CENIEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

Ikckypenst «OCHOBHbIE METOJIbI U JIOCTHKEHUS CEJEKIIMM PAaCTeHUM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035IICTBO, B 1a00OpaTOPHIO arpOYHUBEPCUTETA MIIM HAYYHOTO IIEHTPA)».

Tema 16. BoTeXHOI0TUsSl U CHHTeTHYeCKasi 01010 U

OOBeKThI, HUCNONb3yeMble B OHUOTEXHOJIOTUH, — KJIETOUHBbIE M TKAHEBBIE KYJbTYpBHI,
MHUKPOOPraHU3MBbI, WX XapakTepucTHKa. TpaaunuoHHas OHUOTEXHONIOrus: XxJeOoleueHue,
MIOJTy4eHHE KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOJEINE. MukpoOuosorudyeckuii cuate3. OObEKThI
MHUKPOOHOJIOTHYECKUX TeXHOJIOTUM. [Ipon3BoacTBO O€sika, aMMHOKUCIIOT U BUTAMUHOB.

Co3lanue TEXHOJOTMM W HMHCTPYMEHTOB  LEJICHAIIPABICHHOTO HM3MCHEHMS U
KOHCTPYMPOBAHHUsI T€HOMOB C LIEJIbIO MOIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJEPKAIINX
HE BCTPEUAIOIIHNECs B IPUPOIEe OUOCUHTETUYECKHUE ITYTH.

Knerounas unxeHepus. MeTonbl KylnbTypbl KIETOK M TKaHEH PACTEHUN U KUBOTHBIX.
Kpunobanku. Comaruyeckas rubpuauszanuss U coMaTuyeckuil smOpuoreHes. lcnosb3oBaHue
raliOuIoB B CEJIEKUMM pacTeHuil. [lonyuenue MOHOKNIOHANbHbIX anmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NOAUKIOHAIbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexkoHcTpyKIMsl AMLEKIETOK W KIOHMPOBAaHUE JKMBOTHBIX. MeTOJ TpaHCIUIAHTAUUU SAEp
KJIETOK. Texnonocuu 0300posnenus, KylbMueUpoSanus U MUKPOKIOHAIbHO2O PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsl U T€HHasl MHXKEHepus. VICKyCCTBEHHBINM CHHTE3 T€Ha U KOHCTPYUPOBAHHE
pexomOuHanTHbIX [IHK. Coz0anue mpanceennvix opeanuzmos. JIOCTMKEHHMS U TEPCIEKTHUBBI
XPOMOCOMHOW ¥ TEHHOW MHXEHEPUH. OKOJIOTHYECKHE W HSTUYECKUEe MpoOsieMbl TE€HHOU
UHXEHEPUU.

Menuuunckue  OmotexHonoruu. IloctreHomuass uudposas  MegununHa.  [TLP-
JMarHoCTHKa. MeTaOOJIOMHBI aHalu3, TeHOLIEHTPUYECKUH aHAM3 MpoTeoMa ueloBeKa s
OLICHKHU COCTOSIHMSI €T0 3740p0Bbsl. VcIo/Ib30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-6uounkeHepust A pa3paboTKu (yHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcodYeTaHWeM TEXHOJIOIMi TpPEXMEpPHOro OMONPUHTHHIA U
ckadoaauHTa Ui pelIeHns 3a7a4 MepCOHATN3UPOBAHHON METUIIMHBI.



Co3naHue BEKTOPHBIX BAaKIMH C IEJBI0 OOecredeHus: KOMOMHUPOBAHHOW 3allUThl OT
Bo30yauteneit OPBU, ycraHoBieHHEe MOJEKYISIPHBIX MEXaHU3MOB (yHKIHoHupoBanus PHK-
CoJIepKaluX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J€BaHMsI YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuel ~ u  cxemsbl: «Mcronp30BaHuE  MHUKPOOPraHW3MOB B MPOMBIIIICHHOM
IpOU3BOJICTBEY, «KileTrouHast uHxkeHepus», «I'eHHas HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomydyeHne MOJIOYHOKUCIBIX IPOJTYKTOBY.

Ikckypeust «bHOTEXHONIOrUS — BaXKHEHIIas NPOM3BOAUTENbHAS CHJIA COBPEMEHHOCTHU
(Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xkaeHue U pa3BUTHE IBOJTIOIHOHHBIX MPeACTABIEHUI B OM0JIOTHI

OpomoumonHas teopust Y. Jlapuna. [lpennochbuikd BO3HMKHOBEHHS JIapBUHU3MA.
JKnsnb n HayuHas nestenbHOCTh Y. [lapBuHa.

JBuxymue cwibl sBosmonuu  BugoB 1o Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTD
Pa3MHOXEHMsSI OPraHM3MOB, HACJIEJICTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunretuueckoir Tteopuu osBomouun (CTD). HeilitpanbHas Teopus
sBommonii. CoBpeMEHHAasi HBOJIIOLIMOHHAsE OHOJOTHs. 3HAYeHHE OHBOJIIOLMOHHONW TEeopuu B
(hOopMHUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdeMoHcTpanuun

[Moptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. KioBne,
Y. lapsun, C. C. YetBepuxos, . U. [lImanerayzen, x. Xonaeitn, /1. K. benses.

Tabmuipl u cxembl: «Crucrema >xuBoi nipupozs! (o K. JIuaner)y, «JlecTHuia »KuBbIx
cymectB (o Jlamapky)», «MexaHusMm (GOpMHPOBAaHUS TPHUCIOCOOICHUNH y paACTCHUH |
KUBOTHBIX (1m0 Jlamapky)», «Kapra-cxema mapmpyra myremectBus Y. JlapBunay, «Haxomku
Y. Jlapuna», «Dopmbl 00ppOBI 3a cymiectBoBaHue», «llopoasr romybOeit», «MHuoroobpasue
KYJIbTYpHBIX (popMm KamycTel», «Ilopoapl ToMalIHUX KUBOTHBIX», «Cxema 00pa30BaHMsI HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOILIEHHUS [BIXKYLUIUX CHJI 3BOJIOLUUNY, «OCHOBHbBIE
MOJIOKEHUS CHHTETUYECKOW TEOPHUH 3BOJIIOLIMN.

Tema 2. MuUKpo3BoIIOIMS U €€ pe3yJabTaThbl

[Monmymsius kak sneMeHTapHas eAuHula 3BOIIONUH. COBpPEMEHHbIE METOJIbl OLICHKH
TeHETUYECKOTO pa3HO0Opa3us U CTPYKTYpbI nomyisiuil. U3meHenue reHo(oHaa MOMyNSIIUK KaK
AJIEMEHTApPHOE SBOJIOIMOHHOE sIBIEHHE. 3aKOH TreHeThdeckoro pasHoBecus JIx. Xapaw,
B. Baiin6epra.

DOnemeHTapHble (AKTOPbI (ABMKYIIME CHUIIBI) SBOJIOUMU. MyTalMOHHBIN MpoIecC.
KomOunaTtuBHas u3MeHUYMBOCTh. Jlpeiid reHoB — ciydaiiHble HEHamnpaBlICHHbIE W3MEHEHUs
4acTOT ajuieniell B momymsauusax. OPQexT ocHoBaTensd. Ipgexkm OYmMuLIOUHO20 20PIbILUKA.
CHudicenue 2eHemuuecko2o pasHooOpasus: npudunvl u ciredcmeus. Illposenenue s¢hghexma
opeligha 2cenoé 6 Oorvwiux u Mmanvix nonyrayuax. Murpauun. M3onsauus nomynsuumit:
reorpaduueckas (IpocTpaHCTBEHHAs ), Onoornyeckas (penpoayKTUBHAS).

EctecTBenHblil 0T00p — Hampaistomuil (aktop 3BoJtorud. PopMBl €CTECTBEHHOTO
oTOOpa: NBWXKYIIUH, CTaOMIM3UPYIOIIMK, pa3pbiBatoluii (qu3pynTuBHbI). [TomoBoit oT6op.
Bo3HUKHOBEHHE M 3BOJIIOLUS COLIMATIBHOTO MOBEAECHUS )KUBOTHBIX.

[IpucnocobIeHHOCTh OPraHU3MOB KaK pe3yJbTaT MHKPOABOJIONHMU. BO3HHMKHOBEHUE
npucrnocobaeHuit y opranuzmoB. Apomopdo3ssl u uanoaganrtanuu. Ipumepsr npucnocoOnenuit
y OpraHumsMoB: Mopdonorndyeckue, QGU3NOIOrUYECKHE, OHOXMMHUYECKHE, IOBEICHUYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOICHHOCTH OPraHU3MOB.



Bun, ero xputepuu u crpykrypa. BumooOpazoBaHue Kak pe3yabTaT MUKPOIBOJIIOLUHU.
W3onsmmst — kimoueBoit  ¢aktop BHIooOpazoBanus. [lytm u cnocoObl BUA000pa3oBaHUS:
ajuionatpuyeckoe  (reorpaduyeckoe), CHUMIATPHUUECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monurmonan3zanus, rtudbpuau3sanus). JnuTebHOCTh IBOIOIMOHHBIX POLIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OUOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp »BosOLIMOHHON OMOJIOTMHM B pa3padOTKE HAY4YHBIX METOJOB COXPaHEHMUs
O6ropazHooOpasuss. MUKPOIBOIIONUS W KOIBOJIOIMS MApa3sUTOB M HMX X03i€B. MeXaHU3MBI
(hopMHPOBaHHS YCTOWIMBOCTH K aHTHOMOTHKAM U CITOCOOBI OOPBOBI C HEM.

JdeMoHcTpanuu

Hoptperst: C. C. UeTBepukos, . Maiip.

Tabmuiel u cxeMbl: «MyTanmoHHasT W3MEHYMBOCTHY», «llomynsmuoHHas CTpyKTypa
BHaa», «Cxema mposBieHHUs 3akoHa Xapau—BaiinOepra», «JIBWKylue CHIIBI DBOJIIOIUN,
«OKOJIOTHUYECKasi HM30JIALMS MOMYJIALMA ceBaHCKOM Qopenny», «l'eorpapuueckas H30IALUSL
JIUCTBEHHUIbI CUOMPCKON M JIMCTBEHHUIIBI Jaypckoil», «[lomynsiuoHHbIe BOJHBI YUCIEHHOCTH
XUIIHUKOB M JKepTB», «(Cxema JeHCTBUSI €CTECTBEHHOro oTOopay, «DopMbl OOpbOBI 3a
CYLIECTBOBAHUEY, «MHaycTprabHbII METAHU3M, «KuBble HACKOTIAEMBIEY,
«[lokpoBuTENbCTBEHHAs OKpacka KHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Dusnonoruyeckue aganranumny, «I[IpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIILHOCTHY,
«Kputepun Buma», «Bunsl-noitnukn», «CTpykTypa Buga B mpupoae», «CrocoObl
BUJI000pa3oBanus», «l'eorpaduueckoe BumooOpasoBaHHe TPEX  BHUJOB  JIAHJBIIICH»,
«DKO0JIOTUYECKOE BHU000pa3oBaHue BUAOB cHUHHUL, «[lomummounsl pacrenuity, «KamyctHo-
peneyHbId THOPUI.

O6opynoBanue: repdapuy pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yyuyesna NTHI] U 3Bepeil ¢
pUMepaMy pa3IUYHbIX MPUCIIOCOONICHUHN, Yydena NTHIl U 3Bepei pa3HbIX BUIOB, repbapuu
pacTeHui ONMM3KUX BUIOB, 00Pa30BABIIMXCS PA3TUIHBIMH CIIOCOOAMH.

Jla6opaTopHasi padora «BblsiBlIeHHE U3MEHYUBOCTH Y 0COO€H 0THOTO BUAAY.

JlabopaTopuasi pab6ora «[Ipucnocobiienuss OpraHu3MOB U HUX OTHOCHUTENbHAs
11eTIECO00Pa3HOCTHY.

JladopaTopHasi padora «CpaBHEHHE BUJOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoJsouus u eé pe3yJibTaThl

Metonpl  u3ydeHus MakpodBoironuH. [laneoHTonorMueckue METOIbl  M3YyYCHHS
sBommonuu. [lepexonnbie Gopmbl U PUIIOTEHETHUECKHUE PSAAbI OPTraHU3MOB.

buoreorpaduueckue meronsl wuzydenus osBomouuu. CpaBHeHue Gaopsl U (payHbI
MaTepHUKOB 1 OCTpoBOB. broreorpaduueckue obdnactu 3emiu. Buabl-sHAEMUKH U PEIIUKTHI.

DOMOpPHUOJIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOTUIECKHE METOAbl U3YyYCHUS IBOJIOIHH.
I'eneTnyeckue MeXaHU3MbI HBOJIIOLIMM OHTOTE€HE3a M TMOSBJICHHS SBOJIOIMOHHBIX HOBILIECTB.
I'oMonornuHble M aHaJOTHUYHBIE OpraHbl. PyauMeHTapHbie Opranbl U aTaBU3Mbl. MOJIEKYISpHO-
reHeTUYeCKUue, OMOXMMHMYECKHE U  MaTeMaTH4YeCKHe METOAbl HU3YYeHHUS  HBOJIIOLIHU.
I'omonoruunsie rerbl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XpPOMOCOMHBIE MYTAIIMH U SBOJIIOIHS T€HOMOB.

OOmue  3akOHOMEpHOCTW  (IpaBWiIa)  IBOJOUMM. [lpunyun  cmeHvl  QYHKYUU.
HeobpaTtumocTs 3Bomtoninu. AnantTuBHas paauaius. HepaBHOMEpHOCTH TEMIIOB 3BOTIOIUH.

JdeMoncTpanuu

Hoptpersl: K. M. bap, A. O. KoBanesckuii, @. Mromep, J. ['ekkensb.

Tabnuiel u cxembl: «DUITOTEHETHYECKUN P JTOMIAIN», K APXEONTEPUKCY», «3BEpO3yObIe
smepb», «Creronedansy, «Puanodurey, «CeMeHHBbIE ManmopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «lpelid xoHTHHEHTOB», «PenukThl», «HauanpHBIE CcTagUM SMOPHUOHAIBLHOTO
pa3BUTHUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOTMYHBIE ¥  AHAJIOTUYHBIE  OPraHbI»,
«PyauMeHTB», «ATaBU3MBI»Y, «XpPOMOCOMHBIE HAOOpHI YelOBEKa W IUMMaH3e», «l 1aBHBIC
HaMpaBJICHUS YBOTIONUNY, «OOIIHE 3aKOHOMEPHOCTH IBOJOLIAN.




O6opynoBaHue: KOJUICKIIUN, TepOapuu, MYSDKH HCKOMAEMBIX OCTAaTKOB OPTaHHU3MOB,
MYJSDKH TOMOJIOTMYHBIX, AHAJIOTHYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIUU
HaCEKOMBIX.

Tema 4. IIpoucxoxnenne u pa3BuTHe )KU3HU Ha 3emJie

Hay4nbple TUMOTE3bI MPOMCXOXKACHUS KU3HH Ha 3emiie. AOHMOTEHE3 M HaHCIEPMUS.
JloHayuHble TPEICTABJICHUSA O 3apOXKACHUM XU3HU (KpealuoHu3M). ['Mmore3a mocTOsIHHOTO
camo3apo>KJIeHUs KU3HU U e€ onpoBepkeHue onbitamu @. Penu, JI. Crnamtanuanmy, JI. [lactepa.
[IpoucxoxxaeHue KuU3HU U aCTPOOUOJIOTUS.

OcHoBHbIE J3Tanbl HeopraHuyeckoil sBosmouuu. IlnanerapHas (reosnoruueckas)
IBOMIIONMS. XHUMHUYECKas HBOJIOLUUSA. AOHOTE€HHBIM CHHTE3 OpraHWYecKUX BEIIECTB U3
Heoprannuecknx. Ompir C. Mmmepa u I'. FOpu. OOpa3oBanue moauMepoB U3 MOHOMEPOB.
KoanepBatnast runoreza A. W. Onmapuna, rumorte3a nepBuyHoro OynboHa JIxk. XoisaeitHa,
reHerudeckas runotesa ['. Ménnepa. Pubozumsl (T. Uek) u runoresza «mupa PHK» V. I'unbepra.
®opmupoBaHne MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

Uctopus 3emumm u wmetonsl e€ wusydeHus. lckomaemble oOpraHMYecKH€ OCTATKH.
l'eoxpononoruss u e€ Meronpl. OTHOcuTenbHAasE W aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHonoruyeckast mKasna: 30Hbl, 3pbl, EPUOJIbI, FTOXH.

HavanpHbie sTanbl oprannyeckoil 3Bostonuu. [losiBneHre 1 3BOIIONUS NEPBBIX KIIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOIIEHKM Kak aHajor mepBbix Ha 3emiie coobmiectB. CrpomartonmuTsl. [IpokapuoTel u
3YKapuOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOMoOreHes). DBOIOIMOHHOE MPOUCXOXKICHHE BUPYCOB.
[IpoucxoxxaeHrue MHOTOKJIETOYHBIX  OpraHu3MoB. BO3HHMKHOBEHHE OCHOBHBIX  T'PYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl ABOJIONHUHA BBICIINX pacTeHui. OCHOBHBIE apoMOp(dO3bl pacTCHHUH.
Brixon pacrenuii Ha cymy. IlosiBieHne cnopoBBIX pacT€HHWd M 3aBOCBAHWE HMU CYIIH.
Cemennblie pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTEHUM.

OcHOBHBIE ATambl ABOJIIOLMUA XKUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHHE COBPEMEHHBIX TUTIOB. [lepBbie XOpa0BbHIC
KUBOTHBIC. JKU3Hb B BOJE. DBOJIIOIMS MMO3BOHOYHBIX. [Iponcxoxaenne ampuOuii 1 penTUiIni.
[Ipoucxoxxnenne miexkonurammux u ntuill. [Ipunoun kimoyeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3zBuTue xu3Hu Ha 3emje MO 3paM M IEpUOAAM: apXeH, MPOTEpPO30M, MaIC030i,
Me3030H, KaifHo30i. O0Ias XxapakTepuCcTHKa KJIMMaTa 1 reoJIorTndeckux npoieccoB. [losBienue
U paciBeT XapaKTepHBIX OPraHHW3MOB. YTiieoOpa3oBaHHE: €ro yCJIOBHUS U BIUSHUE Ha T'a30BbIi
cocTaB aTMOC(]ephl.

MaccoBble BBIMHpPAHUSI — HKOJIOTMUYECKHUE KPU3UCHI MPOouuioro. [IpuduHbI U cieacTBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIN 3KOJOTMYECKUi Kpusuc, ero ocobennoctu. [IpoGrema
coxpaHeHus 6MopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa oprannyeckoro mupa. [IpuHnumnel knaccudukanuu OpraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoncTpanuu

Hoptpetsl: @. Peau, JI. Cnannannanu, JI. [lacrep, WM. WM. Meunukos, A. W. OnapuH,
JIx. Xonneitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabauiel u cxembl: «Cxema ombita @. Penuy, «Cxema omnbita JI. [Tactepa nmo u3ydeHuro
camo3apoxJieHus xku3Hu», «Cxema ombita C. Mumnepa, I'. IOpu», «OTansl HeopraHudecKou
3BOJIIOLIMMY, «l'eoXpoHosornueckas mikana», «HauanpHble 3Tanbl OpraHUYECKON SBOJIOLUNY,
«CxemMa o00pazoBaHUsi DYKapuoT MyTéM cuMOHoreHesza», «CuctemMa 3>KUBOW TIPUPOJIBD»,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOYHBIE
BOJIopocHn», «MHOrokieTouHble Bojopociany, «Mxuy», «llanopotHuku», «lonoceMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS IKHUBOTHOIO MHUpPay,




«Apomop¢o3sl  KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueiey, «llmockue uepBm»,
«YeHucToHOTrHEeY, «PBIOELY, «3eMHOBOIHEICY, «lIpecmpikaromuecs», «lItuupy,
«Mnekonuraronuey», «Pa3BuTue JKM3HM B apXeHMCKou dpe», «Pa3Butme KU3HH B
MPOTEPO30MCKON 3pe», «Pa3BuThe KU3HM B MANEO30MCKOWM 3pey», «Pa3BuTHe XKU3HU B
ME€3030MCKON 3pe», «Pa3BuTHe KU3HM B KaillHO30MCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYeCKOr0 MUPa».

OO6opynoBanue: repbapu  pacTeHUM pa3IMYHBIX OTACJIOB, KOJUIEKIIMH HACEKOMBIX,
BJIQYKHBIE IIpENapaThl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HITIOKOXKHX, CKEJIEThI
II03BOHOYHBIX JKMBOTHBIX, 4ydela NTULl U 3BEpPEH, KOJUIEKUMU OKAMEHEJIOCTEH, IIOJIE3HBIX
HCKONAEMBIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaiabnas na6oparopHasi padora «MogenupoBanue onbiToB Musiepa—tOpu 1o
M3Y4YEHHIO a0MOTEHHOT0 CUHTE3a OpPraHMYeCKUX COEAMHEHUI B IEPBUYHOM aTMocdepey.

JladbopaTtopHasi padora «/3ydyeHne ¥ OmnMCaHUE MCKONAEMBIX OCTAaTKOB JPEBHHUX
OpPraHU3MOBY.

IpakTnueckass padora «M3yueHne o0coOEHHOCTEH CTPOEHUS PACTEHHM pa3HbIX
OT/IEIIOBY.

IpakTnueckass  padora «/3yueHne  ocoOeHHOCTEH  CTPOEHHS  TO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pazgens u 3amaun anTpomnosioru. MeTo bl aHTPOTIOJIOTHH.

CraHOBJICHHE TIPEJICTABICHUM O TPOUCXOXKJICHUW YeTOBeKa. PeIurno3Hbie BO33pEHUSI.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxoncTBo 4enoBeka €  KUBOTHBIMU. (CHCTEMaTHYecKOe IMOJIOKEHHE 4YelIoBeKa.
CBuzeTenbcTBa  CXOJCTBA 4YEJIOBEKAa C  JKMBOTHBIMM: CPAaBHUTEIBHO-MOP(OIOrHUECKUE,
sMOpHuosIoTUYECKUE, (PU3HOIOro-OMOXHUMHUYECKHUe, TMoBeAeHYecKkue. OTiauuus uenoBeKka OT
KUBOTHBIX. [IpsAMOX0K/IeHNE U KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHEe rojaoBHOTO
MO3ra ¥ BTOPOU CUTHAJIbHON CHCTEMBI.

JBwxkymue cuibl  ((pakTOphl)  AHTPOIOTEHE3a:  OMOJIOTMYECKHE,  COIUAJbHBIE.
CooTHolieHre OMOJIOrMYECKUX U COIUAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OcHoBHBIE CTaJMH aHTpoTOreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (IIPOKOHCYJIbI)
U paHHHUE MOHTUbl — O0IIKE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPATIONUTEKU —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIUNA U TIEPBBIA BBIXOJ JItojeH 3a mpenenbl Adpuku. YenoBek reiaenbOeprekuii —
o0l MpeoK HeaHAePTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTalbCKHi
KaK BUJ JIOJCH XOJOJHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
Yel0BeK, OCBOCHHE KOHTMHEHTOB 3a npeaenamu Adpuku. [laneorenetnka u maaeoreHOMHUKa.

DBOJIOLUS COBPEMEHHOr0 4YelioBeka. EcTecTBeHHBI OTOOp B MOMYNSALHMAX YEIOBEKa.
MyranuoHHslii iporiecc U noaumopdusm. [lomymnsaioHHbIe BOIHBI, Apeii() reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bomnbiime pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJO-HETPOUIHAS (PKBaTOpHAalbHAsH), MOHTOJIONIHAs (a3MaTCKO-aMepHuKaHckas). Bpems u
MyTH paccelieHHs 4YeloBeka Mo IulaHere. EauHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOmeHHOCTh  4YeloBeKa K  pPa3HbIM  YCIOBUSAM
OKpyxarlei cpensl. Bnusiaue reorpadudeckoi cpensl U apeiida reHoB Ha MOpdoIOTHIO U
(U3HOJIOTHIO YeTIOBEeKa.

MeXIucuuIInHapHble METOJbl B (u3nueckoil (OMOJIOTHYECKOW) aHTPOMOJIOTHH.
DOBOJIIOIIMOHHAST ~ AHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKHMX  MOMYJISIUH.
buoconuaneHpie  WcCcleNOBaHUS ~— NOPUPOJbI  uyenoBeka.  MccrmenoBaHue — KOPBOJIOLUU
OMOJIOTMYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu

Hoprpersl: Y. dapsun, JI. Jluku, A. 5. Porunckuii, M. M. I'epacumos.



Tabmuiel W cxeMbl: «MeToAbl  aHTPOIOJIOTHH», «[ OJIOBHOW MO3T  YEIOBEKa,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeJeT 4eloBeKa M CKeJleT IHMMIaH3e», «PyauMeHTsl u
aTaBU3Mbl», «JI[BIDKyIlME€ CHJIBI aHTPONOIEHE3a», «IBOJIOLMOHHOE JIPEBO  4YEJIOBEKay,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpAMOXOIAuin», «JIeHUCOBCKHN YEII0BEK»
«Heanpepranbup», «KpoMmanboHpb», «Ilpeaku uenoBekay, «ITallbl 3BOJIOLUN YEIOBEKAY,
«PacslI yenoseka».

O6opynoBaHue: MYJIS)KU OKAMEHEIOCTEH, IPEIMETOB MaTEPUAIILHON KYJIbTYPhI MPEIKOB
qenmoBeka, penponyknuu (dotorpadum) KapThH ¢ MHUQPOJOTUYCCKUMH H  OHOJICHCKUMU
CIO’KETaMH MPOUCXOKICHHUS YeloBeka, (poTorpadun HaXOIOK MCKOTIAEMBIX OCTATKOB YEIOBEKA,
CKEJIET 4eJIOBEKAa, MOJIEIb Yepela 4YelOBeKa M Yepela IIMMIIAH3€, MOJIEIb KHCTH YEJIOBEKA U
KHMCTH IIHMMIIaH3€, MOJIEIIN TOPCa MPEAKOB YEJIOBEKA.

JlabopaTopHasi padora «/3yueHne OCOOEHHOCTEl CTpPOEHHUsI CKeJleTa 4eJOBEeKa,
CBS3aHHBIX C MIPSMOXOKICHUEM.

IpakTHyeckas padora «/3yuyeHne SKOJOTHUECKHUX aAaNTAUN YEITOBEKay.

Tema 6. Dxojoruss — Hayka O B3aMMOOTHOLICHHMAX OPraHU3MOB U
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxxkeHue W pa3BuTHe OdKosormu B Tpynax A. ['ym6onpara, K. @. Pymse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3agaum skojoruu. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Mertonpl sxonoruu. [loneBbie HaOMIOACHNUA. DKCIEPUMEHTHI B 9KOJIOTHU: MPUPOIHBIE U
naboparopuble. MojienupoBaHue B 3K0JOTUH. MOHUTOPUHT OKpPYKaIOLIEH CpeJibl: JOKAIbHBIMH,
pPEruOHAIBHBIN U TJI00ATBHBIN.

3Ha4YE€HHE SKOJIOTMYECKUX 3HAHWUW JUIS YEJIOBEKAa. DKOJOTMYECKOE€ MHUPOBO33PEHHE Kak
OCHOBa CBS3€H YeNOBEUeCTBA C MPUPOJoN. DOPMUPOBAHHE HKOJOTHYECKOW KYJIbTYPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUSL.

JdemoHcTpauuu

optpetsl: A. 'ymbonsar, K. @. Pynse, H. A. Ceepros, 3. I'ekkens, A. Tencnu, B.
H. Cyxkaués.

Tabauiel u cxeMmbl: «Pazaensl skonorun», «MeTobl 3kojoruny, «CxeMa MOHUTOPUHTA
OKpYXaIOLEH Cpeabl».

JladopaTopHas pa6ora «/3ydueHre METOJIOB IKOJIOTMYECKUX UCCIEIOBAHUIY.

Tema 7. Opranusmbl U cpejaa oOMTAHUSA

Okonorndeckue (GakTopbl W 3aKOHOMEPHOCTH UWX JeiictBus.  Kiaccupukarnus
JKOJIOTHUECKUX  (pakTopoB:  abuoTHyecKue, OuoTHYecKue, aHTpornoreHHele.  OOmue
3aKOHOMEPHOCTH JCUCTBHS dKoyorndeckux ¢akropos. IlpaBuino muaumyma (K. Illnpenrens,
1O. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOHMOHTHBIE OPraHU3MBI.

Abuotuueckue paktopsl. CBeT Kak sKkojorudeckuii ¢pakrop. JleiicTBue pa3HbIX y4aCTKOB
COJTHEYHOTO CIIGKTpa Ha OPraHU3Mbl. JKOJIOTUYECKUE TPYIIBl PACTCHUM W JKUBOTHBIX II0
OTHOIICHUIO K cBeTy. CUrHasiabHas poJib cBeTa. DoToneprous3M.

Temnepatypa kak skonmoruueckuil ¢axrtop. [eiicTBue Temmeparypbl Ha OpPraHHU3MBL
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTh kak akosornueckuit dakrtop. I[IpucnocobmeHuss pacTeHH K MOASpKAHUIO
BogHoro Oamanca. Kiaccudukanus pacTeHuid Mo OTHOIIEHHIO K Boje. [IpucnocobneHus
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYIIHAsA, MOYBEHHAs, TIIyOWHHAas
MOAMOYBEHHAsI, BHYTPUOPTaHW3MEHHas. DU3HKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOWTaHUS
opraau3moB. [IpucnocobmaeHust OpraHu3MOB K KH3HU B Pa3HBIX CpPeliax.

buonornveckne putmbel. BHemnHue u BHyTpeHHUE pPHUTMBI. CyTOYHBIE W TOIHYHBIC
putMbL [IprcocoO0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM yCIOBUH JKU3HH.



XKuznennsie ¢popmbl oprann3moB. [lonarue o xuzneHHoit (opme. XKXusHeHHsie GOpMbI
pacTeHMii: JAepeBbs, KyCTAPHUKU, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPABBI.
XKuznenuoie (GOpPMBI IKUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOMOHTHL. (COOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HHU.

buotnueckne  Qakroppl. Buasl OHOTHUECKMX  B3aMMOJEHCTBHIA:  KOHKYpEHLHS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmbl. [lapazutusm, Koomepamnus, MyTyalIn3M, KOMMEHCATN3M
(KBapTUPAHTCTBO, HaxJeOHWYecTBO). Herpoduyecknme  B3ammomelCTBUS  (TONMHUYECKHUE,
dopuueckue, ¢pabpuueckue). 3HaueHHE OMOTHYECKUX B3aUMOJICHCTBHUN Ui CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [[puHINIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JdeMoHcTpauuu

Tabmuiet U cxembl: «IKoJoruueckre Hakropen», «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
IPYIIIBI )KUBOTHBIX TI0 OTHOILLIEHHIO K CBETY», «TerIoKpOBHBIE )KUBOTHBIEY, «X0JIOJTHOKPOBHbIE
KUBOTHBIEY», «DU3MOJIOTUYECKUE aJalTallMi >KMBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue putMb», «KnusHeHHsle GopMbl pacTeHUI», «KU3HEHHbIE (OPMBI )KUBOTHBIXY,
«JKocHucTeMa MIMPOKOJIUCTBEHHOTO Jieca», «DKOcHcTeMa XBOMHOro yecay, «llemu nurtanusy,
«XumuanuectBoy, «Ilapasutuzmy, «Konkypenius», «Cumonosy», «Kommencanmnzm.

OO6opynoBanue: repOapu pacTEHUH € IKUBOTHBIX, MPUCIIOCOOJIEHHBIX K BIHUSHUIO
pPa3IMYHBIX  JKOJIOTUYECKUX  (aKkTOpOB, TepOApUU  CBETOIIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repOapuM U KOJUIEKIIMHU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYUBBIX
pacTeHMii, 4Yydena NTUL U 3Bepei, repOdapuu pacTeHHM, OTHOCSIIMXCS K TUTpopUTaM,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHsS JaHHBIX TPYII, KOJUIEKIMH KUBOTHBIX,
oOWTaIOUIMX B pa3HbIX cpefax, repOapuu M KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JaJal0lInuX
YepTaMHd MPUCHOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUH JKU3HHU, repOapuu U
KOJUICKIIUM PACTEHUH M JKUBOTHBIX PA3JIMYHBIX J>KU3HEHHBIX (OPM, KOJUIEKLIUU KUBOTHBIX,
YYaCTBYIOUIMX B PA3JIUYHBIX OMOTUYECKUX B3aMMOAEHCTBUIX.

JlaGopaTopHasi padoTa «BblsiBieHHe Mpucnoco6IeHU OPraHu3MOB K BIUSHUIO CBETa.

JlabopaTopHasi pa6ora «BbisiBIeHHEe NPUCHIOCOOICHUII OPraHu3MOB K BIIHUSHUIO
TEMIIEPATYpPhI».

JlabopaTopHasi padora «AHATOMUYECKHE OCOOCHHOCTH pPACTEHUH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. IkoJ10rusi BU0B U MOILYJIS U

DKOJIOTHYECKHE XapaKTEPUCTUKU Tomyssiuun. [lonmymsaius kak Ouojoruyeckas CucTeMa.
Pons HeomHOpoaHOCTH cpefbl, (U3HYECKHUX OapbepoB M OCOOCHHOCTEW OMOJIOTHHM BHUIOB B
(hopMHUpPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI MOMyIsAuii. OCHOBHBIE TOKA3aTEIH MOMYJISAIINN:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAs M IOJIOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTh, MUTpaIlus.

DKoJloruyeckas CTpykTypa nomyiauud. OLieHKa YUCIEHHOCTH nonyiasauud. JluHamuka
MONYJSALMU U €€ peryysauus. buoTniyeckuil noTeHuuan nonyasiuuu. MoaenanpoBaHue TUHAMUKA
nonyimsauuu. Kpusbsle pocra uuciaeHHoctw mnonyisuuu. Kpusbsle BbbDKuMBaHMs. Perynmsaums
YUCIEHHOCTH TOMYNALUNA: pOib (AKTOPOB, 3aBUCSIIMX M HE 3aBHUCAIIUX OT IJIOTHOCTH.
DKoJoruvecKkue crpareruu BuaoB (r- u K-crparerun).

[Tonsitne 00 »sKoMOrMuecKkoil Humie Buaa. MectooOuTanue. MHOTOMepHas MOJEThb
skoJsiornyeckot Humm Jx. M. Xarunncona. Pazmepsl skosornyeckoid Humu. [loTeHuuansHas u
peanu30BaHHas HULLIH.

Bun xak cucrema nomynsuumid. Apeansl BUJIOB. BHIBI M HMX KU3HEHHBIE CTpPATErHH.
DKOJIOTHYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHMS W MHUIpAlUil JKABOTHBIX. bBHONOrMYeckue HHBA3HU
Yy)KEPOJHBIX BUJIOB.

JdeMoHcTpanuu

Hoprper: [Ix. K. XaTunHCOH.



Tabaunbt u CXEMBI: «DKOJOTUYECKUE XapaKTEPUCTUKU MOIYJISILIUM,
«I[IpocTtpaHcTBEHHast CTpyKTypa Honyisiuuu», «Bo3pacTHele nHMpaMuibl — HOIYJSALUANY,
«CKOpOCTh ~ 3acelIeHHs IOBEPXHOCTU 3€MJIM  pa3IUM4HbIMU  OpraHusmamu», «Mojenb
skoioruyeckoi numu Jx. M. XarunHcoHay.

O6opynoBanwue: repbapuu pacCTCHUA, KOJUICKIIUN )KUBOTHBIX.

JlaGopaTopHasi padora «IIpucnocobseHust ceMsiH paCTeHUI K pacCeIeHUIO».

Tema 9. Dxoji0rus coo61eCTB. IKOJIOTHYeCKHE CUCTEMBbI.

CoobmecTBa oprann3MoB. buorieHo3 u ero cTpykrypa. CBsi3u MEXIy OpraHn3MamMH B
onoreHose.

Oxocuctema kKak oTkpbiTas cuctema (A. JDkx. Tencnu). DyHKIIMOHAIBHBIE OJOKH
OpraHMW3MOB B JKOCHCTEME: MPOJIYIIEHThI, KOHCYMEHTHI, penyleHThl. Tpoduyueckue ypoBHH.
Tpoduueckue nenu u ceru. Abuotruyeckue 0JI0KM 3kocucteM. [TouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemiecTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TOKa3aTeNM »dKOCUCTeMBL. buomacca u mHpoaykuus. OKOJIOTHMUECKHE
MMUPaAMUJIBI YMCe, OMOMACChI M DHEPTHH.

Jlunamuka 9KOCUCMEM. Kamacmpodghuueckue nepecmpouKu.
@nyxmyayuu. HanpapiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKieccuu. [lepBudHbie U
BTOPHYHBIC CYKIIECCHU M WX TPHYUHBL AHTPOTIOTCHHBIC BO3JICHCTBUS HA CYKIIECCHHU.
KnumakcHoe coobuiectBo. buopaznooOpasue M MOJHOTa KpPYyroBOpOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIECTB.

[Ipupoansie 3KOCUCTEMBL. JKOCUCmeEMbl 03€p U peK. DKOocucmembl Mopeli U OKeaHo8.
Oxocucmemvl myHop, 1ecos, cmenetl, NyCmbviHb.

AHTpOIIOTEHHbIE  JKOCUCTEMBI. ATrposkocucteMa. ArporueHo3. Pazmuuusa wmexay
AHTPONOTEHHBIMU U MPUPOTHBIMU IKOCHCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas dmopa u dayHa.
CunanTponu3amusi TOpojckoil  (ayHbl. buomormyeckoe W  XO34WCTBEHHOE 3HA4YEHUE
arpo3’KOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEPHOCTH  (OPMHUPOBAHUS OCHOBHBIX  B3aUMOJICUCTBHUH  OPraHu3MOB B
aKocucTteMax. Poib  kackaonoeo 3ggexkma u 6u008-30uhpukamopos (Kuouesvix 6udos) 6
@yHrkyuonuposanuu  sxocucmem. IlepeHOC SHEPruM W  BEUIECTB MEXKAY CMEXKHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYMSIUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3/ICHCTBUH.

Mexanuzmol  8030eticmeus  3aepA3HEeHUll  pA3HbLIX MUN08 Ha CYOOP2aAHUBZMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCINEMHOM YPOBHAX, OCHOBbl IKOJO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeus. MeToI0JIoTH MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOTIOTEHHBIX SKOCUCTEM.

JdeMoHcTpanun

[optpert: A. JIxx. Tencnu.

Tabnuiel u cxembl: «CTpyKTypa OMO1IEH03a», « IKOCHCTEMA IIMPOKOJIUCTBEHHOTO JIecay,
«JKocHucTeMa XBOWHOTO Jiecay, «DyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemecTB B dkocucteMey», «llemu mnuTaHus (macTOuIHAs, JETPUTHAs),
«DKoJIOTHYECKasl TUPAMUJIA YUCe», « IKOJorudeckasl mupaMmuaa Ouomaccon, «IKOJIOTHYeCcKas
nupamuaa sHeprum», «OOpasoBanue Oonota», «llepBuunas cykmeccus», «BoccTanoBrneHue
jeca mocie Moxkapa», «IKOCHUCTEMa 03€pa», «ArpoueHo3», «KpyroBopoT BeHIECTB M MOTOK
SHEpPruM B arporeHosey, «I[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapu pacTeHU, KOJIEKIIMM HACEKOMBIX, Uydesla NTHI[ U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJIENIb YKOCHCTEMBI.

IpakTuueckas padora «3ydenue u onucanue ypo03KOCHCTEMBI».

JlaGopaTopHasi padora «/3ydyeHue pazHooOpaszusi MEJIKUX IMOYBEHHBIX WICHHUCTOHOTUX
B Pa3HBIX YKOCUCTEMAX).




IKCKypeust «IKCKypcHs B TUIMYHBIA OHOTeolieHo3 (B ayOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 60JI0TO)».
IKCKypeus «IKCKypcHs B arpodKOCUCTEMY (Ha I0JIE WK B TEININYHOE X031 CTBO)».

Tema 10. Buocdepa — rinodanbpHas 3kocucTeMa

buocdepa — obmeruianerapuas o0osouka 3eMid, e CyHNIECTBYET WM CYIIECTBOBAJA
*u3Hb. PasButHe npencrasieHuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. 1. Bepranackoro o
o6uocdepe. Obmactu 6nocdeps! u e€ cocran. JKuBoe BenecTBo OHOChEphl U ero QyHKITUH.

3aKOHOMEPHOCTH CyIecTBOBaHus ouocdepsl. OcobeHHOCTH OHochephl Kak TI00amTbHON
sKocucTeMbl. JluHamMuuyeckoe paBHOBecwme B Omocdepe. KpyroBopoTel BemiectB  u
OMOTEOXMMHUYECKUE IUKITBI (YTepoia, a3oTa). PUTMUYHOCTH sBIeHMI B Ouocdepe.

3oHanpHOCTh Onocdepsl. [lonsatue o Onome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOHHBIE
Jieca, CMeIllaHHbIe U HIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHbBI, ITyCThIHHU, TPOIIMUYECKUE JIeca,
BbICOKOTOpbs. Kiumar, pacTutenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QyHKIUS SKMBBIX CHUCTEM, OLIEHKA HUX PECYpPCHOTO IMOTEHIMala H
onochepHbIX PYHKIUHI.

JdeMoHcTpanuu

IToptpetsl: B. W. Bepuanckuii, 3. 3rocc.

Tabmuiel u cxemsl: «I'eocdepnr 3emnny», «KpyroBopot azota B mpupoae», «Kpyrosopor
yriaepoja B npupoze», «KpyrosopoT kuciopoaa B mpupoae», «KpyroBopot Bojabl B PUPOJEY,
«OcHOBHBIE OuOMBI cymmny», «Kimumarnaeckue mosica 3emmmy, «Tynapa», «Taiiray,
«Cwmemannbiii  nec», «lllupokomuctBennsiii  nec», «Cremby, «CaBaHHay, «IlycTbIHY,
«Tponmuecknii mecy.

OO6opynoBanue: repoapuy paCTeHU pa3HBIX OMOMOB, KOJUICKITUU )KUBOTHBIX.

Tema 11. YesroBek M OKpYy:Kaloias cpeaa

DKOJIOTHYECKHE KpU3UCHI W WX MNpUYUHBL. BosnmelicTBue dYenoBeka Ha Ouocdepy.
3arpsizHEeHUEe BO3AYIIHOW cpeabl. OxpaHa Bo3Ayxa. 3arps3HeHHEe BOJHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymienre nouBsl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne KiumMara.

AHTpPOINIOr€HHOE BO3JICUCTBUE Ha PACTUTEIbHBIA M JKMBOTHBIA Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHbIE MPUHIUIBI OXpaHbl NMPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Teppuropuu (OOIIT). boranuveckue caubl U 300J0THYESCKUE
MapKH.

OcHOBHBIE PUHITUIBI YCTOWYUBOTO Pa3BUTHS YellOBEYECTBA U MPUPOAbl. PalnonansHoe
MIPUPOIOIOJIL30BAHUE M COXpaHeHHe OuoJiorudyeckoro pasHooOpaszus 3emun. OOumiue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3nca
U €ro BEpOSTHBIC MOCIEACTBHUSL.

Pa3Butne METOJIOB MOHHUTOPUHTA pa3BUTHS OTIACHBIX TEXHOT€HHBIX
npoueccoB. Cucmemmbie ucc1e008ansl nepexooa K pecypcocbepezarowyeli u
KOHKYPEHMOCNocobHol  3Hepeemuke. buonocuveckoe  pasnoobpasue  u  6uopecypcewi.
Hayuonanvnvle ungopmayuonnvie cucmemol, obecneuusaiowjue 00Cmyn K uHgopmayuu no
COCMOSHUI0 OMOeNbHbIX 6U008 U 3Kkocucmem. OCHOBbL dKopeaburumayuu SKOCUcmem u
cnoco608 60pvobI ¢ buonospedcoeHuaIMU. PexoncmpyKyus MopcKux u Ha3emMHblX IKOCUCHEM.

JdeMoncTpanuu

Tabnuiel  u  cxewmbl: «3arps3HeHre aTMocdepbl», «3arpsi3HEHUE TUAPoCchepbI»,
«3arpsizHeHue 1ouBbl», «llapHukoBeli  3ddekT», «Ocobo oxpaHsSEMble MPUPOTHBIC
TeppuTOpUn», «Moaenu yrnpapiasieMoro MUpa».

Ob6opynoBanue: pororpaduu OXpaHseMbIX pacTeHHH U )KUBOTHBIX KpacHo#t kauru Poccuiickoit
®enepaunn, KpacHol KHUTM perroHa.




TemaTn4eckoe IJIAHUPOBAaHHUE.

Yyeouo-tremaTnueckuii miaan 10 kiaacc:
KoaunuectBo yacos — 102 gaca (3 gaca B Heem0).

KonnuecTBo KOHTPOJIBHBIX padoT -

KommuectBo npakTrueckux pador — 13

No | TembI Kon- | Kom-Bo | Koi-Bo Kon-Bo yacos, Koin-Bo gacos
BO | KOHTP.p | TpaxT. OTBEJAEHHBIX Ha c
yaco | abor pabot IPOEKTHYIO U | NPUMEHEHHEM
B HCCIICIOBAT. HUKT
JIEATETLHOCTE

1 | BuoJsiorusi kKak Hayka 1

2 | YKuBble cUCTEMBI U UX 2
U3y4yeHHne

3 | BuoJsiorus KJeTKu 2 0,5 1

4 | XuMmu4deckad 10 1 3
OopraHu3alys KJIEeTKH

5 | CTpoenue U GyHKIUU 8 2 2
KJIETKHU

6 | O6MeH BellecTB U 9 1 2
npeBpalieHne
3HEPTrUH B KJIETKE

7 | HacnencrBeHHada 9 0,5 2
nHbopmanusa 1
peasiusanud eé B
KJIETKe

8 | YKu3HEeHHbIN LUK 6 1 2
KJIETKHU

9 | Crpoenue u pyHkuuu | 17 0,5 3
OpPraHu3MOB

10 | Pa3aMHOXeHHE U 8 15 2
pa3BUTHE
OpPraHu3MOB

11 | T'eHeTHKa - HayKa O 2 0,5
HaCJeICTBEHHOCTH U
M3MEHYUBOCTHU
OpPraHu3MoOB

12 | 3akoHoMepHOCTH 10 1 2
HacJe,CTBEHHOCTH

13 | 3akoHOMepHOCTH 6 1 2
M3MEHYUBOCTHU

14 | TeHeTHKa YesloBEKa 3 0,5

15 | Cenekuus 4 1
OpPraHu3MoOB

16 | BuoTexHoJsiorua u 5
CUHTEeTHYEeCKast
GHOJIOTHA
HToro 102 13 21




TemaTn4eckoe IJIAHUPOBAaHHUE.

Yueono-remarnueckuii miaan 11 kiaacc:
KomnuuectBo yacoB — 102 yaca (3 vaca B HeeI0).
KonnuecTtBo KOHTPOJIBHBIX padoT -

KonudectBo nmpaktuyeckux padbor — 7,5

Ne | Tembl

Koun-Bo
JacoB

Koun-
BO
KOHT]
pabot

Koun-Bo
MIPAKT.
pabot

Kon-Bo yacos,
OTBEJIEHHLIX HA
MPOEKTHYIO U
HCCIICOBAT.
JeSITEIbHOCTh

Kon-Bo
JacoB C
MIPUMEHEHHU
em UKT

3apoxaeHue U
pa3BUTHE
3BOJIIOLIMOHHBIX
npejCcTaBJIeHUN B
OHO0JIOTUH

MUKpO3BOIOLUA U eé
pe3y/1bTaThl

14

MakpoaBoJttonus u eé
pe3yabTaThl

[IporcxoxeHue u
pa3BUTHE )KU3HU HA
3eMJie

15

1,5

[Ipoucxoxgenue
YyeJl0OBEKa —
aHTPONOreHe3

10

JKOJIOTUSI — HaAyKa 0
B3aMMOOTHOUIEHUSIX
OpTraHU3MOB U
HaJIOpraHM3MeHHbBIX
CUCTEM C OKpYKarolen
cpenou

0,5

OpraHusMbl 4 cpefia
06UTaHUA

1,5

JKOJIOTUSI BUZIOB U
nonyJsiuu

0,5

JK0JI0THS COOOILECTB.
JKOJIOTUYECKUe
CUCTEMBI

12

0,5

10 | Buocdepa -
rjo6ajbHad
3KOCUCTEeMA

11 | YenoBek u
OKpy:KamwIas cpesia

12 | 06061eHUE

HUToro

102

7,5







	Рабочая  программа

		2023-11-02T14:00:31+0400
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ «СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА С. БЕРЕЗИНА РЕЧКА МУНИЦИПАЛЬНОГО ОБРАЗОВАНИЯ «ГОРОД САРАТОВ»




