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MOSICHUTEJIbBHAS 3AITUCKA

[Iporpamma paspabotana B cooTBeTcTBUU ¢ DeaepanbHBIM TOCYAapCTBEHHBIM
00pa3zoBaTenbHBIM CTaHAApTOM cpeaHero obmiero obpaszoBanus (PI'OC COO), (Ilpukas
Munmnpocserienus ot 12.08.2022 Ne 732) u ¢ yuetom:

1) OEJIEPAJIBHASL  OBPA3OBATEJIbHAS  [TPOTPAMMA  CPEJJHEI'O
OBILIET'O OBPA3OBAHUS (ITpuka3 Munmpocsemenust Poccun ot 18 mas 2023 r. N 371),

2) QenepanbHas  paboyas mporpamMma 1o ydyeOHOMY mpenmMery buonorus
(yrinyOneHHBIH YpOBEHB),

3) [Tonmoxxenus o paboueii mporpamme MBOY «Mexnypeuerckast CLLL Ne,6»

4) Paboueit nporpammsl Bociutanuss MbOY «Mexaypeuenckas CILI Ne6y.

Ieap uzyuenust yuebHoro npeamera «buosorus» Ha yriiyOJI€HHOM ypOBHE — OBJIaJIEHHUE
00y4aromuMHUCs 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHU3allid >KUBBIX CHCTEM
pasHOro paHra U NpuoOpeTeHre YMEHHUH MCIOIb30BATh 3TH 3HAHUA B (POPMUPOBAHUU MHTEpECa
K OIpeneseéHHON 06sacTu npodecCHOHAIbHONW eATeIbHOCTH, CBA3aHHOW ¢ OMOJIOTHEH, Uiu K
BbIOOpY y4eOHOT0 3aBeJIeHHs I POIOJIKEHUsI OMOJIOTHYECKOTr0 00pa30BaHuUs.

JlocTukeHue 1enu u3ydeHus ydueOHoro npeamera «buonorusi» Ha yriayOJI€HHOM ypOBHE
oOecrieunBaeTcs pelIeHUEM CIEAYIOIUX 3a/8a4:

OCBOCHHE OOYyYaroIIMMHUCS CHCTEMbl OMOJIOTMYECKMX 3HaHM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpUAX, KOHLEMIUAX, TMIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IpaBHJaX,
COCTAaBJIAIOLIMX COBPEMEHHYK) €CTECTBEHHO-HAy4YHYI KapTHHY MHUpPA; O CTPOCHHHU,
MHOI000pa3uu 1 0COOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKa, OpraHu3M, MOIMYJsALus, BUI,
OmoreorieHo3, Ouocdepa); O BBITAIONIMXCS OTKPBITHSX W COBPEMCHHBIX HCCIICIOBAHHUSX B
OuoJioruu;

O3HAaKOMJIEHHE  O0ydJaromMxcsi €  MeToAaMM  IO3HAHWS  KUBOM  IPUPOJBIL:
MCCJIEIOBATEILCKUMU METOAAMH OMOJIOITMUECKUX HAyK (MOJIEKYJISPHOM M KJIETOYHOU OHOJIOruH,
HMOPHOJIOTUU M OMOJIOTUU Pa3BUTHUS, TCHETUKU M CEJEKLIHUU, OMOTEXHOJIOTUU U CUHTETUYECKOM
OuoNoTMM,  TaJCOHTOJOIMM,  HKOJOTHM); METOJaMH  CaMOCTOSITEIbHOIO  IPOBEIEHUS
OMOJIOTHYEeCKUX HCcceloBaHUH B Ja0opaTopun W B mpupoae (HaOmroneHue, H3MEepeHue,
HKCHEPUMEHT, MOJIECTUPOBAHNUE);

OBJIaJieHUEe OOYyYarOIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HaXOJWUTbh, AHAJIU3UPOBATh U
MCIIOJIb30BaTh OMOJIOTMYECKYI0 HH(OPMALINIO; MTOJIB30BAThC OMOJIOTMYECKON TEPMUHOJIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBA3b MEXIy pa3BUTHEM OHOJOTMM U  COLIMAJIBHO-
HSKOHOMHUYECKUMHU M DSKOJOTMYECKMMH MpoOJIeMaMy YeJIOBEYECTBA; OIEHUBATh IOCIEICTBUS
CBOEM JEeATEJIbHOCTH 10 OTHOIICHHWIO K OKpY’Karlolled NpUpOJHON cpene, COOCTBEHHOMY
3I0pOBbI0 M 3JIOPOBBIO  OKPY)KAIOLIUX JIOJIel; OOOCHOBBIBATH U COOMIOAATH  MEphl
npopMIAKTUKN WHPEKITMOHHBIX 3a00JI€BaHUM, NpaBUIa MOBEIEHUS B MPHUPOJIE U 0OecreueHHs
0€30MacCHOCTH COOCTBEHHOM >KM3HEAEATENbHOCTH B UPE3BBIYAMHBIX CHUTYallUsSX MPHPOIHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepU30BaTh COBPEMEHHBIE HAay4dHbIe OTKPBITHS B 00JacTH
OHOJIOrnH;

pa3BUTHE Yy 00yYaIOUINXCS WHTEUIEKTYaIbHBIX U TBOPUYECKHUX CIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBLIAIOLIIUMHCA OTKPHITHUSAMU M COBPEMEHHBIMHM MCCIIEJOBAHUSMHU B OHMOJIOTHH,
pelaeMbIMH €10 MpOo0JieMaMH, METOJOJIOTHEeH OMOJIOTMYECKOTO HCCIIEAOBAHUS, MPOBEICHHS
HKCIEPUMEHTAIBHBIX HCCIICOBAHUM, pelleHus OMOJIOTMYECKUX 3ajlad, MOJETUPOBAHMS
OMOJIOTNYECKUX 0OBEKTOB U MPOLIECCOB;



BOCIUTAHHE y 00YYarOMIMXCs LIEHHOCTHOTO OTHOIIEHUS K UBOW MPUPOJE B IIEJIOM U K
OTIIETbHBIM €¢ O0OBeKTaM U SBJICHHUSAM; (OPMUPOBAHUE DKOJIOTUYECKOM, TEHETUYECKOM
rPaMOTHOCTH, OOMICH KYyJIbTYphI MOBEIACHHS B MPHUPOJEC; MHTETPAlMU ECTECTBCHHO-HAYUHBIX
3HAHUMH;

npruoOpereHre 00y4JarIUMHUCS KOMIETEHTHOCTH B PAalliOHAILHOM MPUPOIONOIB30BaHUU
(coOnrosenue mpaBWJI TOBEACHHWS B MPHPOJE, OXPaHbl BHUJOB, SKOCHCTEM, Ouochepsl),
COXPAHCHHHU COOCTBEHHOTO 3JIOPOBbS M 3JI0POBbS OKPYKAIOMIUX IOJCH (COONMIOACHHUS Mep
npodunaktuku  3aboneBaHuid, oOecredeHHe  0€30MacHOCTH  KU3HEACITCIbHOCTH B
YpEe3BBIYANHBIX CUTYAIUSAX MIPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUH B MIOBCETHEBHOM KU3HU;

CO3/IaHHME YCJIOBHMM Ui OCO3HAHHOTO BbIOOpa O0O0yYarOIIMMHUCA WHIAUBUAYAIbHON
0o0pa3oBaTeNbHON  TPAaeKTOpUU, CHOCOOCTBYIOLIEH MOCIHEAYIOUEMY MPOPECcCCUOHATBHOMY
CaMOONPEIEIICHUI0, B COOTBETCTBUU C HWHAMBHAYAJIbHBIMH HWHTEpECaMU M MHOTPEOHOCTIMHU
peruoHa.

OOmiee 4uCiIO 4acoB, OTBEACHHBIX HAa HM3yuyeHUE OHOJOTMU Ha YriayOJIE€HHOM YpOBHE
cpemHero obmiero oopazoBanus, cocrasisier 204 yaca:

B 10 ximacce — 102 gaca (3 gaca B Hez1e0),

B 11 kiacce — 102 yaca (3 yaca B HeZEITIO).



INJIAHUPYEMBIE PE3YJBTATbBI OCBOEHUS YYEBHOI'O IPEJIMETA
®I'OC ycraHaBiuBaeT TpeOOBAHUS K PE3YJIbTATaM OCBOCHUS 00YYAIOIIMMHUCS MTPOTPaAMM
OCHOBHOTO 00IIIeT0 00pa30BaHMS:

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType JTMYHOCTHBIX pE3yJbTaTOB OCBOEHUS MPOrpaMMbl MO OMOJOIMM BbIJECIIECHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHME OOYYalOUIMMMCA  POCCHHMCKOM  Ipa)kIaHCKOM
UJCHTHYHOCTU — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIPEIEIICHHUIO,
Hanuyue Momusayuu K OOy4eHHIO OHOJIOTUH, yereHanpaeieHHoe paszeumue BHYTPEHHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TpaJuLUi pa3BUTUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCMb OOYHAIOIIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAaMH, IIPUCYIIUMU  CHCTEME
Ouosornyeckoro  oOpa3oBaHUs, Haluuue  NPABOCOZHAHUS ~ HKOJOTHYECKOM  KYJIbTYpBI,
cnocobnocmu cmagumy LEIHU U CTPOUTH KU3HEHHBIE IIIaHBI.

JINYHOCTHBIE PE3YJIbTAaThl OCBOCHMSI MPOTPAMMbI 110 OMOJIOTUM JOCTUTAIOTCSA B €IUHCTBE
y4eOHOI U BOCHUTATEIbHON JESATEIbHOCTH B COOTBETCTBHM C TPAJAULIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UICTOPUYECKHMH U JTyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, IIPUHSATBIMHU B
oOuiecTBe NIpaBUJIaMH W HOPMaMU IOBEJEHHUS U CHOCOOCTBYIOT IIpolieccaM CaMOIIO3HaHMS,
CaMOBOCIIMTaHUs M CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEUW ITO3ULIMH JIMYHOCTH, NTATPUOTU3MA U
YBaXXEHUs K 3aKOHY M IIPABOIOPSAKY, YEIOBEKY TPyZa M CTaplleMy IOKOJIEHHUIO, B3aUMHOI'O
yBaKEHMs, OEpeKHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleAMI0 U TPaAULUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, NpUpOAE U OKPYKAIOIIEH Cpele.

JIMgHOCTHBIE PE3yAbTATHl OCBOSHHS Y4€OHOTO mpenMeTa «BHOoIoTHs TOJKHBI OTpaXarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpPHUEHTALMM, IIO3UTUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJAUIUOHHBIM IIEHHOCTSIM  POCCHIICKOro  0OlIecTBa,
paCIIMPEHHUE KU3HEHHOIO OIBITa U OIBbITA AEATEIBHOCTH B IPOLECCE Pealu3alid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEILHOU IEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KnaHCKOro BOCHIUTAHUS

C(OPMHPOBAHHOCTh  TPAXJAHCKOM TMO3MLMU  OOydalollerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIE€HA POCCUICKOro 00IIeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX NpaB M OOS3aHHOCTEH, yBakKeHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM NEATEIBHOCTH MPH CO3JaHUM YUE€OHBIX IMPOEKTOB,
pelieHny yueOHbIX U IO3HABAaTEIbHBIX 3a/a4, BBINOJIHEHUN OMOJIOTMYECKHUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpeNeNATh COOCTBEHHYIO MO3HMIMIO 110 OTHOLIEHHIO K SBJICHUAM
COBPEMEHHOM JKU3HU U OOBSCHSTH €€;

YMEHHE  YUYUTBIBaTh B  CBOMX JICHCTBUSX  HEOOXOAMMOCTH  KOHCTPYKTHBHOT'O
B3aUMO/JICHCTBUSA JTIOJIeH ¢ pa3HbIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSMHU M COLMAIBHBIM
MTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBIIIOJHEHHUS YUeOHBIX,
IIO3HABATENIBHBIX W MCCIIENIOBATEIbCKUX 3a/1ad, YBAXUTEIBHOTO OTHOIICHHS K MHEHHIO
OIIOHEHTOB MPH 00CYK/IE€HUU CIIOPHBIX BOIIPOCOB OMOIOTHUECKOI0 COAepKAHUS;

TOTOBHOCTb K T'YMaHUTapHOMN U BOJOHTEPCKON JESITENbHOCTH;



2) NaTPHOTHYECKOr0 BOCITUTAHUS

c(hOpPMHUPOBAHHOCTH POCCHICKON TPaK TAHCKOW UACHTUYHOCTH, TATPUOTHU3MA, YBAKCHHS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHOMN, ropaoctu 3a cBOM Kpail, CBOIO
Ponuny, cBOM SI3bIK U KYJIBTYPY, POIIJIOE U HACTOSIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHWE K NPUPOJHOMY HACICAMI0 UM NaMSATHHUKAM MPUPOIbI,
nocTkeHusIM Poccrn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKMX YYCHBIX B CTAaHOBJICHHE M pPa3BUTHE
OMOJIOrHH, TOHUMAHUS 3HAYCHUSI OMOJIOTMH B TTO3HAHUU 3aKOHOB MPUPO/IbL, B ’KU3HU YEIOBEKA U
COBPEMEHHOT0 O0IIEeCTBA;

ujeitHas yoe:KICHHOCTh, TOTOBHOCTb K CITY>KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyapoy;

3) 1yXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

OCO3HaHHE TYXOBHBIX IEHHOCTEH POCCUICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHMBATH CHTYAIMIO0 W NMPUHUMATh OCO3HAHHBIC PEHICHHS, OPUCHTHPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMEBI U IICHHOCTH,

OCO3HaHHE JIMYHOTO BKJIaJ|a B IOCTPOCHHUE YCTOMYUBOTO OYYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM PpOAUTENSIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIMAMH HApOIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIOUYas ICTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLIEHUI;

MOHUMaHNE YMOIIMOHAIIEHOTO BO3/ICHCTBHS KMBOU MTPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPAXKEHUIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMJICHUE TPOSBIIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA  KYJLTYPbl  3[0POBbSI M
IMOLMOHAJIBLHOTO 0J1arONOJIyYHs:

MOHMMAaHHE W peain3alus 3J10pOBOro M 0€30MacHOro 00pasa KU3HU (3[0pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHN U OTIBIXA,
perynsipHasi (uU3WYECKas aKTUBHOCTh), OEpEekKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE [EHHOCTH TMPaBWJI WHIUBUAYATHHOTO U KOJUIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/IOPOBBIO U JKU3HU JIFOJICH;

OCO3HaHWE TOCIEACTBUI M HENPUSTHS BPEAHBIX MPHUBBIUEK (YMOTPEONCHUS alKOroJs,
HapKOTHKOB, KypeHus);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTb K TPY/y, OCO3HaHKE IIEHHOCTH MaCTepCTBa, TPYI0JI00He;

TOTOBHOCTb K aKTHUBHOU JIEATEILHOCTH TEXHOJIOTUYECKON U COIMAILHON HAMIPABICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATH, IUIAHUPOBATH U CAaMOCTOATEIBHO  BBIMOJHATH  TaKYIO
NeSITENIbHOCTD;

HWHTEpeC K pa3nuyHbiM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BRIOOP OymyIiel mpodeccuu U peaTn30BbIBATH COOCTBEHHBIE )KH3HECHHBIE TUIAHBL;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPA30BaHHMIO Ha MPOTSHKCHUH BCEH
KHU3HU;

7) 3KOJIOTHYECKOTO BOCIIUTAHUS S

9KOJIOTMUYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOE KaK UCTOUYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpbl: IPUOOPETEHHE ONBITA TJIAHUPOBAHUS
MOCTYIKOB M OIICHKU MX BO3MOXKHBIX MTOCIIEACTBHM JIJIsl OKPY>KAIOLIEH cpeabl;

OCO3HaHHUE TTI00aTBLHOrO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U TyTeH MX PelIeHUS;

CIIOCOOHOCTH HMCIIOIB30BaTh MPHUOOPETaeMble MPU U3YUCHUH OMOJIOTUU 3HAHUS M YMEHHUS
IpU pelIeHuU MNpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONONIb30BAHUEM (COOIIIO/IEHNE
MpaBWJ TOBEJEHUSI B MPUPOJEC, HANPABIECHHBIX HA COXpPAaHEHHE PAaBHOBECHUS B IKOCHCTEMAX,
OXpaHy BHJIOB, IKOCUCTEM, Orochephl);

aKTUBHOE HENpUSATHE [EHCTBUM, MPUHOCSIIMX Bpel OKpYXKarolleld MpUPOTHON cpere,
yMEHHUE MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JICMCTBUM U NIPEAOTBPAILATD UX;

HaJU4he Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHHS, JKOJIOTHYECKOM KYJIbTYpPhI, OIBITA
JEATETbHOCTH  SKOJIOTMYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJACTBOBAThCA HUMHU B
MO3HABATE/IbHON, KOMMYHUKATUBHOW M COLIMAJIbHOW TMPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JAEeITeTbHOCTH YKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKM H  OOIIECTBEHHOW TMPAKTUKU, OCHOBAHHOTO HA JHAJNOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHPE;

COBEpIIIEHCTBOBAHHUE S3bIKOBOI M YNTATENbCKON KyJIbTYphl KaK CPEJICTBA B3aUMOICHCTBHUS
MEXTY JIFOJAbMHU U TTIO3HAHUS MUPA;

MOHUMaHHUEe crenupuK OUOJIOTUM KaK HayKH, OCO3HaHHs €€ polu B (HOpMHpPOBaAHHUH
PAlMOHATILHOTO HAYYHOT'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHpE Kak O €eIUHCTBE NPHUPOIBI, UEIOBEKa W OOIIECTBA, B IO3HAHWHM MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIIeHUH MPoOIIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS,

yOXICHHOCTh B 3HAYMMOCTH OMOJIOTHU JJII COBPEMEHHOM NMBIIIM3AIMU: 00eCTIeueHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JAaHHE MEPCIEKTUBHBIX OMOTEXHOIOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaemMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 II00ATBHBIX
HKOJIOTMUYECKUX TPOoOsieM U o0ecrieueHus nepexoa K yCTOMYUBOMY Pa3BUTHIO, PAlIMOHAIEHOMY
MCIIOJIb30BAHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B TMOJIYYCHUU OMOJIOTHYECKUX 3HAHHWM B IIEJIAX IMOBBIIICHUS OOIIEH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, KaK COCTAaBHOW dYacTH (YHKIIMOHAIHHOMN
rPaMOTHOCTH O0yuyaromuxcs, GopMUpPyeMOil pu U3y4yeHUU OUOJIOTHH;

MMOHUMAaHUE CYITHOCTH METOJIOB IIO3HAHHS, HCIOJIB3YEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONydyaeMble 3HAHUS JJIs aHamu3a W OOBSCHEHUS SBJICHUN
OKPYKAIOIIET0 MHUpPAa M MPOUCXOANIMX B HEM H3MEHEHWI, YMEHHE JelaTh OO0OCHOBaHHbBIC
3aKJTIOYEHHUS HA OCHOBE HAYYHBIX (DAKTOB W UMEIONIMXCSA JAHHBIX C IENbI0 TOTYYCeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOIB30BaTh OMOJOTHYECKHE 3HAHUS Ui PEIICHUS
po0JIeM B PeasTbHBIX )KH3HEHHBIX CUTYAIUsAX;



OCO3HaHME LIEHHOCTU HAay4YHOH JEeSATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH IMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUI0 M CaMOOOPa30BaHHUIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHUK 1O OHOJIOTMH B COOTBETCTBUM C JKHU3HEHHBIMH
NOTPEOHOCTSAMM.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3ylibTaThl OCBOCHHUS Y4eOHOro mpeaMera «bHONOTrHs» BKIIOYAIOT:
3HaYMMble JUIs  (OPMHPOBAHUS MHPOBO33PEHHUS  OOYHYAIOMIMXCS  MEXKIUCIHUILTUHAPHBIC
(MeXmpenMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIONIUE IEJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U cnenu(uKy METOAOB MMO3HAHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHs,
ABJIEHUE, TPOIECC, CUCTeMa, HAay4HbIH (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIIeJOBaHHE, HAONIOJIEHNE, U3MEPEeHUEe, IKCIEPUMEHT U ApPYyrue); yHUBEPCAIbHbBIE
yueOHbIe JeicTBUS (MO3HABaTeIbHbIe, KOMMYHUKATHBHBIC, PETYISTUBHBIEC), 00ECIEUUBAIOIINE
dbopmupoBanre (QPyHKIMOHAIBHON T'PaMOTHOCTH M COLIMANBHOM KOMIIETEHIIMU OOY4YarolInuXcCs;
CIIOCOOHOCTh oOyyaromuxcst HCII0JIb30BaTh OCBOCHHBIEC MEXAUCIUTIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWSI W YHUBEPCAIbHBIC Yy4YeOHbIE JIEHCTBUS B IO3HABATEIBHOW W
COLIMAIbHON ITPAKTHKE.

B pesynbprare wu3yueHuss OMOIOTMM Ha YPOBHE CcpeAHero olmiero oOpa3oBaHHUS Yy
oOyuaromierocsi Oyayt copmupoBaHbl MO3HABATEIbHBIE YHUBEpCAJIbHbIE y4eOHBIE NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JCHCTBHS, pETYISTHBHBIC YHHBEpPCATbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ATEIbHOCTD.

MertanpeamMeTHble pe3ysibTaThl OCBOEHUS IMPOTPaMMBbl CPEIHEro o0Iero o0pa3oBaHUs
JIOJIKHBI OTPaXKATh:

OBgi1ajieHHe YHUBEPCAIbHBIMHI Y4eOHBIMH MO3HABATEIbHBIMU /1€CTBUSIMH:

1) 6a30Bble JJOTHYECKHE TeCTBHSI:

CaMOCTOSITENNFHO (POPMYTUpPOBaTh M aKTyalM3MpOBaTh MpoOJeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

WCTIOJNB30BaTh TPU OCBOCHHHM 3HAHWUH TPUEMBI JIOTHYECKOTO MBINUICHUS (aHaju3a,
CUHTE3a, CpaBHEHUs, KiacCUPUKauu, OO0OOIIEHHS), pPACKpPbIBaTh CMBICH OHOJOTHYECKUX
MOHSITH (BBIJICISTH X XapaKTepHbIC TIPU3HAKH, YCTAHABIIUBATE CBS3H C JPYTUMHU OHITHSIMH);

OTIpEETATh 1ENH JEATENbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHTD PE3YJIbTAThI IEATEILHOCTH C TOCTABICHHBIMH IIETISIMH;

UCIOJIb30BaTh OHMOJOTHUYECKHE TMOHATHS Il OObSICHEHHsS (AaKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYXKICHHUS (MHIyKTHUBHBIC, MICIYKTUBHBIC, [0 AaHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PACCMATPUBACMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICIBHBIE CPEACTBA ISl MPEICTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTUYECKHX OOBEKTax, a TaKKe MPOTUBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(HOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTrhiBaTh TUIAH PEUICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIONINXCS MaTepUATbHBIX
Y HEMaTepPHAIIbHBIX PECYPCOB;



BHOCHUTb KOPPEKTHBBI B IEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB LIEIISAM,
OLIEHUBATh PUCKH MTOCIIEICTBUH AEATEIbHOCTH;

KOOPJAMHUPOBATh U BHIIOJIHATH pabOTy B YCIOBUSAX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJAEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE IIPU PEIICHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCIEI0BATEILCKHE AeCTBHS:

BJIaJIeTh HaBbIKAMU Y4E€OHO-HCCIIEI0BATENbCKONM U MPOEKTHOW JEATEIbHOCTH, HaBBIKAMU
paspenieHust nmpoodsieM, COCOOHOCTBI0 U TOTOBHOCTBHIO K CAMOCTOSITENIbHOMY TIOMCKY METOJIOB
pelIeHUs] IPAKTUYECKUX 3aa4, IPUMEHEHUIO PA3IMYHbIX METOOB [T03HAHUS;

UCIOJIb30BaTh pa3jIUYHblEe BUABI JEATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HaHMsS, €ro
UHTEpIpeTalyy, Npeo0pa3oBaHUI0O U INPUMEHEHHMIO B YYEOHBIX CUTYalMsX, B TOM 4HUCIIE IpU
CO3JIaHUM Y4EOHBIX U COLIMATIBHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBIH THI MBILIUICHUS, BIaJeTh HAYYHON TEPMUHOJIOTUEH, KITFOUEBbIMU
HOHATUSMH U METO/IaMU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJaud B OOPa30BaTENbHOW NEATEILHOCTH U
KU3HEHHBIX CUTYallUsX;

BBISIBJISITh MPUYMHHO-CJIECTBEHHBIE CBA3M M AaKTyaJlM3UpOBaTh 3ajady, BbIIBUraTh
TUIIOTE3Y €€ pEeILIeHUs, HAaXOAWUTh AapryMEHThl JUIsl JOKa3aTelbCTBa CBOUX YTBEP)KIECHUH,
3ajJlaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

aHAJTM3UpPOBaTh IIOJYYEHHBIE B XOJAE PpEIICHUS 3aJaud pe3yibTaTbl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETCHHBIN OIIBIT;

OCYILECTBIIATh LEJICHAINIPABICHHBIN MOUCK IEpEeHOca CPEACTB M CIOCOOOB JEHUCTBUS B
npodeCCHOHATILHYIO CPeay;

yMeTh TEpEeHOCUTh 3HaHMA B  I[O3HABATENbHYI0 M  IPaKTHUYECKYl0  00JacTu
KU3HEJCATEIbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

BBIIBUTATh HOBBIE WJEH, MpeAsiaraTb OPUTMHAIbHBIE MOAXOAbl W PELIEHUS, CTABUTH
npoOJIeMbl U 3ajauu, JOMTyCKAIONUE aJbTePHATUBHBIE PELICHHUS.

3) padora c undopmanueii:

OPHEHTUPOBAThCS B PA3IMUYHBIX MCTOUYHHKAX HMH(OpManuu (TeKcTe y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JHUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CIPaBOYHMKAX, KOMIIbIOTEPHBIX
0a3ax gaHHbIX, B VIHTepHeTe), aHaNM3UPOBaTh HHQPOPMAIMIO pa3IUYHbIX BUAOB U (opm
IIPEJICTaBICHUSI, KPUTUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTS;

¢dbopMynHMpOBaTh 3ampochl M NPUMEHATh pPA3JIUYHBIE METOABI NPU IIOUCKE U OTOOpe
Ouosiornueckoi nHPpopMaIuu, HeOOXOAMMOM JIJIsl BEITIOJTHEHUSI YIEOHBIX 3a/1a4;

npUOOpeTaTh OMBIT HCIOJB30BaHMUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPUIEHCTBOBATH KYJIBTYPY AKTUBHOT'O UCIIOJIB30BAHMSI PA3JIMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMY TpEICTaBICHUSI OHUOIOrHMYECcKOi
uH(popManuu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

WCIIOh30BaTh HAYYHBIM S3BIK B KadeCTBE CpEeACTBA MpuU paboTe ¢ OHOIOTHYECKOM
uH(popMaliel: NPUMEHITh XUMUYeckue, (GU3NYeCKue W MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBL,
dbopmyrel, ab0peBUaTypy, HOMEHKIATypy, HCIIOJNB30BaTh H MPEeOOpa3OBBIBAThH 3HAKOBO-
CHUMBOJINYECKUE CPEACTBA HATIISIIHOCTH;



BIAJIeTh HABbIKAMM PACHO3HABAHUSA M 3allUTHl HMHQOpMANMM, HHPOPMALMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OsJiaieHHe YHUBePCaJbHbIMH KOMMYHMKATHBHBIMH JAeiiCTBUSIMH:

1) o6menne:

OCYILLIECTBIISATh KOMMYHHKAILIUU BO BceX cepax >KU3HU, aKTUBHO Y4acTBOBATh B JHMAJIOre
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoOll TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKAa3bIBAaTh
CYKIEHHUSI OTHOCUTEJIbHO BBIIOJHEHHUS IIpeajgaraéMoil 3ajaud, Y4MTHIBaTh MHTEPECHl U
COIIACOBAHHOCTH MMO3ULUI IPYIMX YYaCTHUKOB AMAIIOTA WK AUCKYCCUN);

pacrio3HaBaTh HeEBepOaTbHBIE CPEACTBA OOLICHHS, MOHUMATh 3HAYEHHE COLMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(PJIMKTHBIX CUTYallul, yMETh CMAT4aTh KOH(QIUKTHI U
BECTH I1EPErOBOPBI;

BJIAJIeTh PA3JIMYHBIMU CHOcO0aMM OOIIEHUS U B3aUMOJCWCTBUS, NOHUMAaTh HaMEpEeHHUs
JpYTuX JOAEH, IPOSIBIATh YBaXUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOM BO3PAXKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAaHUEM S3bIKOBBIX
CpPEICTB.

2) coBMeCTHAs 1eATeIbHOCTD:

IIOHMMAaTh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U MHAUBHUYalbHOH pabOThl MpHU
pemeHn OMoI0rnYecKoi mpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHHUST TPYIITIOBBIX
(dbopM B3aUMOAEHUCTBUSI IIPU PELIEHUH YyUeOHOW 3a1auH;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX NEHCTBHH C y4eTOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0r0 4ieHa KOJJIEKTHUBA,

IPUHUMATh LEJIM COBMECTHOM JesITeIbHOCTH, OPraHU30BBIBATH WU KOOPJIMHHPOBATH
NeHCTBUS MO €€ JOCTM)KEHUIO: COCTaBJATh IUIAaH JIEHCTBHM, paclpelensTh pojad C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThl;

OLIEHMBATh Ka4eCTBO CBOErO BKJIAJA M KaXKJIOTO y4aCTHHMKA KOMaH/bl B OOLINI pe3yabTaT
10 pa3zpabOTaHHBIM KPUTEPHSIM;

npeaaraTb HOBBIE MPOEKTHI, OLIEHMBATh WAEH C IMO3UIMKM HOBHM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B PAa3jMYHBIX CHUTyalusX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

OgiaieHHe YHUBEPCAJbHBIMH PeryJIATHBHBIMH A€l CTBUSIMMU:

1) camoopranu3amnms:

HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUSA Ui BBISBICHHUS MpoOJEeM U HMX pElIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJOrMYECKHX 3HAHUU LIEJIeBbIe M CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKAaX IO OTHOLIEHUIO K >KUBOW IMPHUPOJE, CBOEMY 3/10POBBIO M 3J0pPOBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILIECTBJISATh MO3HABATEIbHYIO NEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (HOPMYyIUPOBATH COOCTBEHHBIE 3aJadydl B OO0pa30oBaTEIBHOM JEATEIHHOCTH |
’KU3HEHHBIX CUTYyaIUsIX;

CaMOCTOSITENILHO COCTABIIATH IJIaH PELICHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAIHsIM;



pacHIMpATh paMKH y4€OHOTO ITpeIMETa Ha OCHOBE JIMUHBIX NPEIIIOYTEHNH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATDH MTPUOOPETECHHBIN OIIBIT,

CIOcOOCTBOBaTh (POPMUPOBAHUIO M IIPOSIBICHUIO IIMPOKON 3PYAULIUN B pa3HbIX 00JIaCTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LICIISAM;

BJIaJIeTh HAaBbIKAMHU [103HABATEJIbHON peduIeKCUN KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBUI
U MBICIIUTENBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM, HCIOIB30BATH IPUEMBI peduieKCuu
JUIsl OLIEHKU CUTYalluH, BIOOpA BEPHOTO PELLCHMS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATH MOTHBBI M aPTyMEHTHI IPYIMX IIPHU aHAJIU3€E PE3YJIBTATOB JEATEIbHOCTH;

3) npunsiTHe cedsl U IPYTUX:

NPUHUMATD ce0s1, TOHUMasi CBOM HEJJOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IIPU aHAJIN3€E PE3YJIbTATOB JAESITEIbHOCTH;

IPU3HABaTh CBOC MPABO U MPaBO APYIMX HA OLIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TIO3ULIUU JPYTOro 4eaoBeka.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHUS COAEp)KaHUS ydeOHoro npenmera «buonorus» Ha
yIiIyOJ€HHOM YpOBHE OPUEHTHPOBAHBI Ha obecneyeHrne npopuiibHOro 00yd4eHus: 00yJyaroImuxcs
6uonornu. OHM BKIIOYAIOT: crneuuduyeckue s OUMOJOrMM HaydyHble 3HAHUS, YMEHHsS U
crocoObl JeMCTBUH IO OCBOEHHMIO, MHTEpPIIpPEeTaluy M IpeoOpa3oBaHUIO 3HAHUM, BHJIBI
JESATEIbHOCTH 10 TOJYYEHHIO HOBBIX 3HAHUN U UX MPUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX, a
TaK)K€ B PEAIbHBIX KU3HEHHBIX CUTyalusx. [IpeaMeTHble pe3yabTaThl MPEACTaBICHbI [0 rojlaM
U3YYEHHUS.

[IpenmerHbIe pe3ynbTaThl OCBOCHHs YyueOHoro mnpeamera «buonorms» B 10 kuacce
JIOJIKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTe U POJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHUN €CTECTBEHHO-HAyYHONH KapTUHBI MHpa, B IIO3HAHUM 3aKOHOB MPHPOJBI U
peleHny mpobeM palMoHaIbHOIO IPUPOAONOIb30BAHNUS, O BKIIA/I€ POCCUHCKUX U 3apYOEKHBIX
YUCHBIX B pa3BUTHE OUOJIOTUH;

BJIaJICHHE CUCTEMOW OMOJIOrMYEeCKMX 3HaHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATraiolye
OuoyornYeckue TEPMHHBI M TOHATHUSA (PKU3Hb, KJETKa, OpraHu3M, MeTa0oJu3M, IOMeocCTas,
cCaMOpeTryJIsIIMs, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, H3MEHUNBOCTh, POCT U Pa3BUTHE),
Oouonoruueckue teopun (kierouynass teopus T. IlIBanna, M. Illneiinena, P. Bupxoga,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenus (H. V. BaBunoBa — o menTpax
MHOT000pa3usl U MPOUCXOXKICHUS KYJIbTYPHBIX PAacTEHHil), 3aKOHBI (€IMHO00pa3us MOTOMKOB
IIEPBOIO MOKOJIEHMS, PAaCIIECIIEHUs], YUCTOTHI TaMET, HE3aBUCUMOT0 HacienoBanus I'. Mennens,
TOMOJIOTMUECKHUX PpAJOB B HacielIcTBeHHOM wu3meHunBocth H. U. Baswiosa), nmpuHIMNBI
(KOMILIEMEHTAPHOCTH);

BJIaJICHHME OCHOBHBIMH METOJAaMU HAY4YHOTO MO3HAHUS, UCHOJIb3YEMBIX B OMOJIOTHYECKUX
UCCIIEIOBAaHMSIX JKUBBIX O0OBEKTOB (ONKCaHKe, U3MepeHHe, Ha0II01eHUe, SKCIIEPUMEHT);



YMEHHUE BBIJEIATh CYILECTBEHHbIE NMPH3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOUHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
KUBOTHBIX U YEJIOBEKa, CTPOCHUS OPTaHOB U CHCTEM OpPraHOB PacTEHUi, KMBOTHBIX, YEIOBEKA,
IPOIIECCOB JKU3HEAEATEIIBHOCTH, MPOTEKAIOIMIMX B OpPraHW3Max pacTeHUH, XHUBOTHBIX U
4eJI0BeKa, OMOJOTMUYECKUX MPOLIECCOB: 0OMEHa BeulecTB (MeTaboau3M), IpEeBpaleHUs SHEPTUH,
OposkeHusl, aBTOTPO(HOro M rerepoTpo(HOro TUIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHUHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOpUOreHesa, NOCTIMOPUOHATIBHOIO Pa3BUTHS, PA3MHOXKEHUS,
UH/MBUYAJIbHOTO DPAa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3aUMOACHUCTBUS T'€HOB, IeTepo3Hca,
UCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTAHABJIMBATH B3aWMOCBS3M MEXKIy OpPraHOMJAMH KIETKH U UX (YHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKLUUAMHU, MEXAY OpraHaMH U CUCTEMaMHU OPIaHOB Y
pacTeHMi, >KMBOTHBIX W 4YeNOBEKa M HMX (DYHKIUSAMH, MEXIy CHCTEMaMH OPraHoOB M HX
(GyHKIMSAMHU, MEXIy dTamaMyd OOMEHa BEIIECTB, dTalaMy KJIETOYHOTO IUKJIA W >KU3HEHHBIX
[UKJIOB OPTraHU3MOB, OJTallaMH SMOPHUOHAIBHOTO pAa3BUTHS, TEHOTHIIOM W (EHOTHUIIOM,
(deHoTuioM U (pakTopamu cpeabl OOUTaHMUS;

YMEHHUE BBISBIATh OTIMYUTENIbHBIE MPHU3HAKH >KUBBIX CHUCTEM, B TOM 4YHCJE PACTEHHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCHOJIb30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTHUECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII;

yMEHHUE pelarb OMOJIOTMYECKHE 3a/lauM, BBIABIATH IPUYUHHO-CIEIACTBEHHBIE CBA3M
MEXIy HCCIEAYEMBbIMH OHMOJIOTUYECKHUMH MPOIECCaMH M SIBICHUSIMH, JeNaTh BBIBOABI U
IIPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3YIIbTaTOB;

YMEHHE BBINOJIHATH JIA0OPATOPHBIE W MPAaKTUYECKHE PaldOThI, COONIONATh MpaBWiIa IMPU
paboTe ¢ yueOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIIBUTaTh TUIOTE3bl, NPOBEPATh HUX SKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys 1esb UCCIeI0BaHNs, aHAIU3UPOBATh MOJIyUYEHHbIE PE3yIbTaThl U J1€1aTh BHIBOJIBI;

YMEHHE y4yacTBOBaTh B yueOHO-HCCIENOBATENbCKON paboTe Mo OHWOJIOTHH, 3KOJIOTHU U
MeIUIUHe, NMPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, W MYOJIMYHO MPEICTaBIISATH
MOJTy9YECHHBIC PE3YIIbTAaThl HA YICHUYECKUX KOH(EPEHIUX;

YMEHHE OLEHUBATh OSTHYECKHUE AaCMEKThl COBPEMEHHBIX HCCIENOBAaHUKA B  OOJIACTH
OWosornu W MeIWIUHBI (KJIOHWPOBAaHWE, WCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpPaBICHHOE
W3MEHEeHHE TeHOMa U CO31aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIIATh OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuoHalbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH, CEIBCKOTO X035 CTBa, MUILEBON
IPOMBIIIJICHHOCTH, YIIIYOJSTh IO3HABATENbHBIM HMHTEPEC, HalpaBIEHHBIH Ha OCO3HAHHBIH
BBIOOp COOTBETCTBYIOIIEH Mpodeccu U MPOAODKEHHE OHOJIOTHYEeCKOro o00pa3oBaHUs B
OpraHu3aIUsIX CPETHEro MPO(PECCHOHATBHOTO U BBICIIIETO 00pa30BaHUsI.

[IpenmerHble pe3ynbTaThl OCBOeHHs YyueOHoro mnpeamera «buonorus» B 11 knacce
JIOJDKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MeCTe U POJIM OUOJIOTUHM B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTHHBI MHUpPA, B IO3HAHHUM 33aKOHOB
OPUPOJIBI U PEHIEHUH SKOJIOTHYECKUX MPOOJIEM YeIOBEYEeCTBA, a TaKKe B PELICHWU BOIPOCOB
palMOHAIBHOTO IPUPOAONOIb30BaHUSA, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIIEHUS K



pUpojie, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHMCKHUX W 3apyOC)KHBIX YUCHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OWOJIOTMYECKUX 3HAHWU, KOTOpAas BKIIOUACT OMPEICIICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOTIOJAraloluX OHOJIOTHYEeCKUX TEPMHHOB M TIOHATUH (BUI,
sKocucTema, Ouocdepa), Omonormueckue Teopuu (IBomronmoHHass Teopus Y. JlapBuHa,
cuHTeTHYeckass teopus sBoiionuu), yueHus (A. H. CeBeproBa — 0 myTsSX WU HampaBICHUSX
spostonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoBecus Jx. Xapau
u B. BaiinOepra, 3apoapimeBoro cxoactsa K. M. bapa), npaBmia (Mmunumyma 1O. JIuGuxa,
9KOJIOTUYECKOW MTUPaMUIbl SHEPTHUH ), THUIIOTE3bI (TUmoTe3a «vupa PHK» V. ['unbepra);

YMEHHE BJaJeTh OCHOBHBIMH METOJaMU HAay4YHOIO I[I0O3HAHUS, HCIHOJIb3YEMBIMU B
OMOJIOTMYECKUX HCCIEAOBAHUSAX JKHUBBIX OOBEKTOB W JKOCUCTEM (OINHCAHHME, H3MEpPEHHE,
HaOII0/IEHUE, SKCIIEPUMEHT), CITIOCO0aMH BBISBIICHUSI M OIICHKH aHTPOIMOTEHHBIX M3MCHCHH B
IPUPO/IE;

YMEHHUE BBIJICIATh CYIIECTBEHHBbIC IPU3HAKU: BHUAOB, OHWOTE€OLIEHO30B, JKOCHUCTEM W
ouocheppl, CTaOMIM3UPYIOUIETO, IBUXKYIIETO M Pa3pbIBAIOIIErO E€CTECTBEHHOTO OTOOpa,
AJTOMATPUIECKOT0 ¥ CUMIATPUIECKOT0 BUI000pA30BaHUsl, BIUSHUS JABIKYIIUX CHJI IBOJIOLUN
Ha TeHO(OH] MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPraHW3MOB K Cpele OOMTaHUS, YepeIOBaHUs
HaIpPaBIIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U MMOTOKA SHEPTUU B DKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aMMOCBSI3M MEXIY IPOIIECCAMH SBOJIOLNH, IBUKYIIUMU
CHUJIaMHU aHTPOIIOT€HEe3a, KOMIIOHEHTAMU Pa3JIMYHBIX SKOCUCTEM M TMPHUCIOCOOJIECHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISIBISITH OTIIUMYHTEIBHBIC MPU3HAKK )KUBBIX CUCTEM, TIPUCIIOCOOJICHHOCTh BUJIOB
K cpene obutaHus, aOMOTHYECKUX U OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3el
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOT'€HHBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE UCTOIb30BaTh COOTBETCTBYIOIIUE aPTYMEHTHI, OMOJIOTHUECKYI0 TEPMUHOIOTHIO U
CUMBOJIUKY [UISl JIOKAQ3aTEelbCTBA POJCTBA OPraHU3MOB PAa3HBIX CHUCTEMATHUYECKUX TPy,
B3aMMOCBSI3M OPTaHU3MOB M CpeAbl OOMTAHMS, €IUHCTBA YEIOBEUECKHX pac, HEOOXOAUMOCTH
COXpaHEHUsI MHOTO0Opa3usi BUJOB M JKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHHUS MPHUPOILI U
YeJI0BEYECTBA,

YMEHHE peliaTh OHOJIOTHMYeCKHe 3a7aud, BBIABIATH NPUIMHHO-CIICCTBEHHBIC CBS3U
MEXYy HCCIICTyeMBIMU OWOJOTUYCCKUMH TIPOIECCAMH ¥ SIBJICHUSMH, JIeJaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUHU TTOJIYYE€HHBIX PE3YyIbTATOB;

YMEHHE BBIMIONHATh Ja0OpaTOpHbIE M MpaKTHUYecKue padoThl, COOMIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U JTa0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, TMPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
bopMyIUpYyS 11ETTb UCCIIeT0BAHMS, AaHATTM3UPOBATD MOJIYYCHHBIC PE3YIHTATHI U JIEJIaTh BHIBOJIBL;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEIHCKONH paboTe MO OMOJIOTHH, DKOJOTHU H
MEJIMIIMHE, MMPOBOJMMONM Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, M IMyOJUYHO IMPEICTaBIATH
MOJTyYEHHBIC PE3YJIbTAThI HA YUCHUICCKUX KOH(EPCHITHSIX;

YMEHHE OIICHMBATh THUIIOTE3bI W TEOPHH O MPOMCXOXKJICHUHM JKU3HH, YEJIOBEKa |
YeIIOBEUYEeCKHX pac, O MPUYMHAX, TMOCIEACTBUAX U CIOCO0aX MPEAOTBpAIEHUs TIOOATbHBIX
W3MEHEHUl B buocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp Oymymiel mpodhecCHOHATbHON JesTeNbHOCTH B
obnacTu GMOJOTHH, YKOJIOTUH, PUPOAOIIOIF30BAHUS, MEIUIIUHBI, OMOTEXHOJIOTHH,



IICUXOJIOTHH, BETEPUHAPUH, CEIICKOTO XO3sCTBA, MHUIIEBOH NPOMBIIUIEHHOCTH, YIIIyOJISATh
NIO3HABATENbHBIA HMHTEpEC, HAINpaBJICHHbI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH
npodeccun M TPONOJDKEHHE OHOJOTHMYECKOro OO0pa3oBaHHMsl B OpraHU3alMAX CPETHETro
po(heCcCHOHANILHOTO | BBICIIET0 00pa3oBaHUS.



COJAEP)KAHUE OBYYEHUSA
10 KJIACC
CopepxkaHue MPOrpaMMbl, BBIICICHHOE  KYpcueéom, HE BXOIUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBoit arrecranuu (I'MA).
Tema 1. Buosorusi kKak Hayka
CoBpemenHas Ouojorusi — KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BUTUs OHOJIOTHH.
buonornueckue Hayku M H3ydaemble UMH MpobieMbl. DyHIaMEHTalbHbIE, MPHUKJIAJHbIE U
MOMCKOBBIC HAYYHBIE UCCIICJOBAHUS B OMOJIOTHH.



3HavyeHre OWonoruu B (OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBszannple ¢ Ouonorueid. 3HaueHHEe OWOJNOTHMM B  MPAKTUYECKOM
JESTEIIbHOCTH 4YEJIOBEKA: MEIUIMHE, CEJIbCKOM XO3SICTBE, IPOMBILUIEHHOCTH, OXpaHE
IPUPOJIBI.

JleMoOHCTpaL Ul

[Toptpetsr: Apuctotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I'.
Meunnens, B. U. Bepuanckuii, U. II. ITaBnos, M. 1. MeunukoB, H. 1. Basunos, H. B.
Tumodees-Peconckuii, [Ixx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBs3b OMOJIOTUHU C IPYTMMHU HayKaMu», «CucreMa OMOJIOTHYECKUX
HaYyK».

Tema 2. JKuBble CHCTEMbI H UX U3yUeHHE

JXKuBbie cucTembl Kak mpeamer u3ydeHus ouonoruu. CBOMCTBA JKUBBIX CUCTEM: €IMHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M ILEIOCTHOCTb, CJOXKHOCTb M YIOPSIJAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CaMOOPraHU3allis, CaMOBOCIPOM3BEIEHUE,  Pa3IPa)kUMOCTb,
WU3MEHUYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHuM3alyH JKUBBIX CHCTEM: MOJIEKYJAPHBIA, KJIETOYHbIA, TKAHEBBIM,
OpraHU3MEHHBIH, HOIYJIALIUOHHO-BUIOBOH, HKOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
6uocdepnsbiil. Ilpoueccsl, npoucxosmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKU KUBOTO.
XKuznp kak opma cymecTBoBaHus Marepuu. Hayku, u3yvaromue >kKMBble CUCTEMbI Ha pa3HbIX
YPOBHSX OpPraHU3aLNN.

N3ydenne xuBbIX cucTeM. MeToasl Omonormueckoi Hayku. HaOmoneHue, m3MmepeHue,
DKCIIEPUMEHT, CUCTeMaru3auus, MeraaHanu3. lIoHsaTme O 3aBUCMMOM M HE3aBHCUMOMU
nepemeHHo. IlmanupoBanne skcnepumenta. IlocranoBka u npoBepka rumore3. Hynesas
runore3a. [loHsaTue BEIOOPKU U €€ JOCTOBEpHOCTh. Pazdpoc B Ouonornueckux gaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yNbTaToB. [IpuuMHBI HCKa)KE€HUS pE3yJIbTaTOB JKCIIEPUMEHTA.
[ToHsITHE CTATUCTUUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HU», «bHOIOTHYECKHE CHCTEMBI»,
«CBoiiCcTBa )KMBOW MaTEpUMN», «YPOBHHU OPraHU3ALMHU KUBON NPpUPOIbD», «CTpoeHUe KUBOTHOM
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEUECKOTO  OpPraHU3May,
«buoreonenos3», «buocdepar, «MeTobl U3yUEHUS] KUBOU IPUPOABI».

Ob6opynoBanue: 1abopaTopHoe 000pyJOBaHUE JUIsl TPOBEACHUS HAOII01€HUH, H3MEpeHui,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pPa3IUYHBIX METOJOB IPH H3YyUYEHUHU JKUBBIX
CUCTEM.

Tema 3. BuoJiorust KjieTku

Knerka — cTpykTypHO-(yHKIIMOHATbHAS €IMHULA XUBOTO. VICTOpUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeToapl MONEKYJISpPHOM U KJIETOYHOM OHMOJOTHMU: MHKpPOCKOMNMs, Xpomarorpadus,
anekTpodope3, METOA  MEUYeHBIX aTroMoB, Ju(QepeHIHraIbHoe  HEHTPUPYTUpPOBaHUE,
KyJbTUBUPOBAHUE KIETOK. M3yuenue QukcuposanHvlx Kiemox. DIEKTPOHHas MHKPOCKOIIHS.
Koungoxanvnasa muxpockonus. Bumanvhoe (npudsxcuznennoe) uzyueHue Kiemox.

JleMoOHCTpaLun



[Toptpetsi: P. I'yk, A. Jlesenryk, T. llIsanu, M. llnelinen, P. Bupxos, K. M. bap.

Tabnuupr 1 cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBII MUKpOCKOMm», «cTopus
pa3BUTUSA METOJOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKPOIIpENapaThl PACTUTEIbHBIX, dKUBOTHBIX U
OakTepuaIbHBIX KIIETOK.

IIpakTnyeckas padora «/3yueHne METOAOB KIETOYHOM Ononoruu (xpomartorpadus,
anextpodopes, mubdepennranbaoe nenTpudyruposanue, [TLIP)».

Tema 4. XumMmuyeckasi OpraHu3anus KIeTKH

XUMHUYECKU cOoCTaB KIETKU. Makpo-, MUKPO- U yJIbTPAMUKpPO3JIEeMEHThl. Bosia u e€ poJib

KaK pacTBOPUTENS, peareHTa, y4yacTUE B CTPYKTYpPUPOBAaHMM KIIETKH, TEIUIOPETYJIALUU.
MuHepalibHbIE BEIIECTBA KJIETKH, UX OMOJornyeckast pojib. Poilb KAaTHOHOB M aHHOHOB B KJIETKE.
Opranuyeckue BellecTBa KJIETKU. buonornueckue mnonnMepsl. benku. AMUHOKHUCIOTHBIN
cocTaB 0esnkoB. CTpyKTypbl Oe1KoBOM MoneKyinbl. [lepBuuHast cTpykTypa Oenka, nenTuHast
cBs3b. BropnuHnas, TpeTuyHas, yeTBepTUYHAsA CTPYKTYphl. JleHarypanus. CBoiicTBa O€IKOB.
Knaccugukarus 6enkoB. buonornyeckune pynkunu 6enkoB. [lpuonul.

VYrneBoabl. MoHOcaxapubl, Aucaxapuiabl, OJMrocaxapujipl M mosncaxapuabl. OOmumii
IUIaH CTPOEHUs M (PU3MKO-XMMHUYECKHE CBOIcTBa yrieBojoB. buonornyeckue ¢(yHKuuu
YIJIEBOJOB.

Jlunuaer. IMuapodunsHO-THIPOPOOHBIE CBOIiCTBA. Knaccudukammst  nummmos.
Tpurnunepuasl, pochonunuiel, BOCKH, creponisl. buonornueckue ¢pyHkumu aunuaos. Ooume
CBOWCTBAa OHMOJOTMYECKMX MEMOpaH — TEKy4ecThb, CIIOCOOHOCTh K CaMO03aMBIKaHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

HyxneunoBble xucnotel. [IHK u PHK. Crpoenue HykiienHoBBIX KuciaoT. HykneoTuasl.
[Mpuntun komruiementapaoctu. llpaBuno Yapradga. Crpykrypa JAHK — nBoitHas cnmpais.
Mectonaxoxaenue u ouonornueckue pynxkuuu JHK. Bunst PHK. @yukinuu PHK B kiertke.

Crpoenne monekynsl AT®. Makposprudeckue cBsa3u B Mojiekyine AT®. buonornueckne
¢ynkuuun AT®. BoccTaHOBIEHHBIE MEPEHOCUMKH, WX (QYHKIMH B KJIeTke. /[pyeue
HYKIeo3uompugocghamuol (HT®D). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosiorus: OMOXMMHYECKHE U OMO(U3MUECKHE HCCIIEOBaHUS COCTaBa M
IPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Mooeruposanue cmpykmypsvl u  QYHKYul
Ouomonexyn u ux komniekcos. Komnvromepuwiii ouzatin u opeanudeckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbvIX AHALO206.

JleMoHCTpanun

IToptpetsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ©. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHue XUMHUYECKMX DJIEMEHTOB B  HEXHBOW IPHUPOAE»,
«PacnpeneneHrne XUMUYECKHX 3JIEMEHTOB B )KMBOU IPUPOJIEN.

Tabmuis! u cxemsl: «Ileproguueckast Tabaua XMUMHUYECKUX 3JI€MEHTOBY», «CTpoeHHe
MOJIEKYJIbl BOJBI», «BelecTBa B cocTaBe OpraHu3MoB», «CTpoeHHE MOJIEKYNbl OeKay,
«CTpyKTYpbI 0€JIKOBOM MOJIEKYIbI», «CTpoeHHEe MOJIEKY YIIeBoA0BY», «CTpoeHHE MOJIEKYJT
TunuaoBy, «HykiienHOBbIE KUCTOTBDY, «CTpoeHne MoJIeKybl ATD.

Ob6opynoBaHue: XUMUYECKas IOCy/a U 000pyAOBaHHE.

Jladoparopnasi padora «OO6HapyxeHHEe OCIIKOB ¢ TTOMOIIBIO KAYECTBEHHBIX PEAKIIAII.



JlaGoparopHas padora «/ccinegoBanne HYKJIEMHOBBIX KHUCIIOT, BBIICJICHHBIX U3 KJIETOK
pa3IMYHBIX OPTraHU3MOB).

Tema 5. CTpoeHue n PyHKIIUHN KJIETKH

Tunsl KIETOK: dyKapuoTHYecKass W IMpokapuoTuueckas. CTpyKTYpHO-(YHKIMOHAIbHBIE
00pa3oBaHus KJIETKH.

CrpoeHue mpokapuoTHuecKoi kieTku. Kilerounass creHka Oaktepuii W apxei.
OcoOeHHOCTH CTPOCHUS TeTepOoTpOoPHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIICHO3aX.

Crtpoenue u QpyHKIMOHHpPOBaHHE dyKapHOTHYecKoi kieTku. [lna3zmarnyeckas memOpaHa
(mna3manemma). CTpykTypa I[1a3MaTH4ecKod MemOpaHbl. TpaHCHOpPT BelIecTB 4depes
MJIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIA (muddy3us, obOnerye¢HHas nuddys3us), aKTHBHBII
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIM TpaHcmopt). [lomynponurnaemocts memOpanbl. PaGota
HATPHUII-KaJIMeBOro Hacoca. DHAOIUTO3: MUHOUTO3, paronnuTto3. Ix301uTo3. Kilerounas creHka.
Crpykrypa v QyHKUMHU KJIETOYHON CTEHKU pacTeHUi, rpu0oB.

Huromnnaszma. Ilutozonb. Ilutockener. JIBmxkeHue nuroruiazmMbl. OpraHOMIBI KIIETKH.
OnHOMeMOpaHHBIC OpraHOMBI KIETKHU: 3HaoriazMatudeckas ceth (DIIC), ammapar [osbmxw,
JM30COMBI, UX CTpoeHHe U (yHKUMU. B3anMocBA3b OJHOMEMOpAHHBIX OPraHOUJOB KJIETKH.
CtpoeHue TpaHyNSIpHOTO pPETUKYylTyMa. Mexanusm Hanpasienus 6eakos ¢ JIIC. Cunres
pactBopuMbIXx  OenkoB. CuHTe3  KIeTOUHbIX MeMmOpaH. ['maakuit  (arpanHynsipHbBIN)
SHJOIIa3MaTH4eCcKuii peTukyiayM. CekpetopHas QyHkuus ammapatra ['onbmku. Modugukayus
benxos 6 annapame I onvoacu. Copmuposka benxos ¢ annapame I 01v0xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pacTtutenbHbIX KiIeTOK. Kiterounsiit cok. Typrop.

[loniyaBTOHOMHBIE OpraHoOMbl KJIETKU: MHUTOXOHAPUH, IUIACTUABL. [Ipoucxodxcoenue
mumoxonoputi u naacmuod. Cumdbuocenez (K.C. Mepeosckosckuti, JI. Mapeynuc). Ctpoenue u
GYHKIMM  MUTOXOHApWM W 1actun. [lepBUyHBIE, BTOPUYHBIE W CIOXHBIC TUTACTHU]IBI
(OTOCUHTE3UPYIONINX DYKApUOT. XJIOPOIUIACTHI, XPOMOIIJIACTHI, JIEHKOMIACTHl  BBICIIUX
pacTeHUN.

HememOpannbie opranoupl kietku CTpoeHHe W (YHKIMH HEMEMOpPAHHBIX OPTraHOM]IOB
Kietku. PubGocombl.  [lpomesicymounvie  unamenmoli. MukpoduiaaMeHTbl. AKmuHosble
Muxpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEYHbIX KIEeMmOK.
MuxkpotpyOouku. Kinerounsnii wnentp. CrTpoeHue u JBUKEHHE KIYTUKOB M PECHHUYEK.
MuxkpotpyOouku ruTorasmel. Llentpuons. beaku, accoyuuposannvle ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHule benku.

SAnpo. OGonouka siapa, XpOMATUH, KApUOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B MHTEp(a3zHOM
aape. dyxpomamun u 2emepoxpomamut. benku XpoMaTHHA — TUCTOHBL. JuHamuka A0epHOl
0001104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkimtoueHusi.  CpaBHUTENbHAs  XapaKTePUCTHKA  KJIETOK  DYKApUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHOIA).

JleMoOHCTpan Ul

IToptpetsr: K.C. MepexxkoBckuii, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE SYKAPHOTHUECKOM KIeTKu», «CTpoeHHe KUBOTHOMN
KJIeTKN», «CTpOEHHE PACTUTEIBHON KIETKN», «CTpoeHue MUTOXOHApUW», «SAapo», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKM.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENApaTbl PacTUTENIBHBIX, >KHBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0aKTepHUaJIbHBIX KJIETOK.

JlabopaTopHasi padora «3yueHne CTpoeHMs KIIETOK pa3IndHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «/3ydeHne CBOMCTB KIETOUYHON MEMOpaHbI».

JlabopaTopnas padora «/ccinenoBaHue Ia3mMoian3a U AEMIa3MOJIN3a B PACTUTEIbHBIX
KIIETKax».

IIpakTnyeckas padora «M3ydeHne qBUKEHNS LIATOILIA3Mbl B PACTUTEIbHBIX KIIETKAX.

Tema 6. O0MeH BelllecTB U NpeBpallleHle JHEPTUH B KJIETKe

AccuMUISIIMS M AUCCUMIIIALUS — JIBE€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTPOGHBIH W  TeTepoTpodHBIH. YyacTue KUCIOpoJa B OOMEHHBIX  IPOLECCaXx.
Ounepreruyeckoe obecrieueHne KieTku: mnpeBpamenne AT®D B 0OMEHHBIX MpoLEcCax.
DepMeHTATUBHBIN XapakTep peakiuii KJIeTOYyHOro MerabonmuszMa. DepMEeHTHI, X CTPOCHHE,
cBoiicTBa W MexaHu3M gerctBus. Kodepmentsl. OTnnums (EepMEHTOB OT HEOPraHUYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl M OEIKU-UHTMOUTOpPBHI.  3aBUCUMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEaKLHi OT Pa3InYHbIX (HaKTOPOB.

[lepBuuHbI CHHTE3 OpPraHMYECKUX BEUIECTB B KieTke. DOTOCUHTE3. AHOKCULEHHbIU U
oxcueennwlli  omocunmes 'y obakmepuii. Ceéemocodbupaiowue nueMeHmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xymopomactoB B mpouecce porocunTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs. u CAM-munsi ghomocunmesa. IIponyKTUBHOCTH (POTOCHHTE3A.
Bnusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (OTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHrte3.  Pa3HooOpazue  OpraHM3MOB-XE€MOCHMHTETHUKOB:  HUTpHU(PHULHUpPYIOIINE
OakTepuu, xene300aKkTepuu, cepoOaKTepHH, BOAOPOJHbIE OaKkTepUn. 3HaUYEHHE XEMOCHUHTE3A.

Ana3pobHble opranusMel. Bunel Opoxenus. [IpogykTel OpoxkeHHs U MX UCHOJIb30BAHUE
YeJIOBEeKOM. AHa’pOOHBIE MHUKPOOPTaHMW3MBI KaK OOBEKTHI OMOTEXHOJIOTHM W BO30YAMTENH
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTanbl 3Hepreruyeckoro oOmeHa. IloaroToBuTenbHBIA 3Tar.
['mukonn3 — OECKUCIOPOIHOE PACIIETIIEHUE TITIOKO3bI.

buonoruueckoe okuciaeHue, UM KIETOYHOE JAbIxaHue. Poiab MUTOXOHJIpHM B mpolieccax
O6uonornyeckoro okucieHus. Lluknuueckue peakuuu. OxkucnutenbHoe (HochopuIupoBaHUE.
Onepeust membpannoeo zpaouenma npomonos. Cunmez ATD: paboma npomonnou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro myTd oOMEHa BEIIECTB TMEepel  aHa’pOOHBIM.
D hHEeKTUBHOCTh YPHEPTETUIECKOTO OOMEHA.

JleMoOHCTpaLuu

[optpersr: [Ix. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoToCHHTE3», «IHEpreTHueckuii odmen», «buocunres Oenkay,
«Ctpoenne pepMeHTa», «XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYAOBaHHE JIJIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

JlaGopaTtopHas paGora «/3ydyeHue KaTalUTUUYECKON aKTUBHOCTH ()epMEHTOB (Ha
IIpUMEpE aMMJIa3bl WM KaTanas3bl)».

JlabopaTtopnasi pabGora «l3yuenue (QepMEHTAaTMBHOTO pAaCIICIUICHUS MEPOKCHIA
BOJIOPOJia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX.

Jladoparopnasi padora «CpaBHeHHE MPOIECCOB (POTOCUHTE3a K XEMOCUHTE3a».



Jladoparopnasi padora «CpaBHEHHE MPOIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHasi HH(poOpMAaLKs U peajin3anus e¢ B KJIeTKe

Peaknun matpuunoro cunres3a. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKLUSIX MATPUUHOTO
cuHTe3a. Peanmuzamus HacneACTBEHHON wWHpopManuu. ['€HETHYECKHMH KOJ, €ro CBOWMCTBA.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMIBI TpaHCKpUMNIIUK: KOMILJIEMEHTApPHOCT,
aHTUNAPAIUICIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnauus u e¢ dranbl. Yuactue TpancnopTHeix PHK B GuocunHTe3e Oenka. YcioBus
ouocunTe3a 6enka. KonupoBanne aMuHOKHCIOT. Posik prbocom B OnocuHTe3e Oenka.

Cogpemennvie npedcmagnenus o cmpoenuu 2enos. OpraHuzanus reHoMa y IpoKapHoT U
9yKapuoT. Perymsiiusi akTMBHOCTH TE€HOB y mpokapuoT. I'mmore3a omepona (®. XKakoO, XK.
Mano). MonekynapHvle mexanuzmvl 3Kcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
peayrayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOIECCOB B KieTKe. KieTounslii romeocTas.

Bupychel — HekeTouHbIe (OPMBI KU3HH M OOJMTaTHBIE Tapa3uThl. CTpoeHUE TMPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHPYCOB, Oaktepuodaros. JKusnennwviti yuxn J{HK-codepocawux
supycos, PHK-cooepaicawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasda,
uHmezpasa.

Bupycubie 3a0oneBaHusi 4eloBeKa, JKUBOTHBIX, pactenuii. CIIWJ, COVID-19,
COIMAIHHBIE U METUIIUHCKHUE TIPOOIIEMBI.

buoungopmamura: unmezpayus u ananruz 6orvuiux maccugos («bigdatay) cmpyxmypruix
buonoeuueckux Oaunvix. Hanomexuonoeuu 6 o6uonocuu u meduyure. Illpocpammupyemvle
@ynxyuu 6enxos. Cnocobwt 00cmasKu 1eKkapcms.

JdeMoHcTpannmn

[Toptpetsi: H. K. Konbios, /. 1. UBanHOBCKUIA.

Tabmuuplt u  cxembl: «buocunTes Oenkay, «['eHeTmueckuit Koay, «Bupycei»,
«bakrepuodarm».

IIpakTuyeckas padora «Co3nanue MOJIEIU BUPYCAy.

Tema 8. /Ku3HeHHBIH UKJI KIETKH

Knerounsnii mukmn, ero mepuonsl u peryisius. Mutepdaza m muto3. OcobeHHOCTH
MpoIeccoB, mpoTekatonmx B uHTepdaze. [loaroroska kietku k aeneHuto. IlpecunTeTnueckuit
(TOCTMUTOTUYECKHIT), CHUHTETUYECKMM M MOCTCUHTETHYECKUH (IIPEMUTOTHYECKHUI) IEePHOIbI
uHTEp(PAa3bl.

Marpuunsiii  cunte3  JHK -  pemmmkammsa.  [lpuwnnuner  permmkanmn — JTHK:
KOMIJIEMEHTAPHOCTh,  TOJYKOHCEPBATUBHBIA  CHHTE3, AaHTUNAPAJIICIBHOCTh. MexaHu3m
permukammu - JIHK.  Xpomocombl. Ctpoenue xpomocoMm. Temomepsl U TeloMepasa.
XpOMOCOMHBIN HAbOp KIETKH — KapuoTul. [IUMIOMAHBIN M TaluloMAHBIA HAaOOphl XpOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbBIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTagum MHUTO3a U MPOUCXOJSALIME B HUX MPOLECCHl. THIIbI
muto3a. Kapuokunes u rutokuHes. buomornueckoe 3Ha4eHHE MUTO3a.

Perynmsamust mutoTMUecKOTO IMKIA KieTkd. [Iporpammupyemasi KieTO4YHas THOENbh —
arornTo3.

Knerounoe s1po, XpoMOCOMBI, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmuvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas knemka» — buoungopmamuueckue
MoOenu YYHKYUOHUPOBAHUS KIeMKU.



JeMoHCTpPauMu

Tabmumel 1 cxembl: <« OKU3HEHHBIA UK KIETKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pennmukanust JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpOMIpenaparbl: «MHUTO3 B KJIETKaxX KOpeIIKa
JIyKay.

Jlaboparopnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenaparaxy.

JlabopaTopHnasi pa6ora «HaOnrofgeHne MuTO3a B KIIETKaX KOHYMKA KOpENIKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnaparax ).

Tema 9. CTpoeHue u PyHKIMH OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHbBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHUS U KU3HEACITSILHOCTH OJHOKIETOYHBIX OpPraHu3MOB. bakrepuw,
apXxeu, OJIHOKJICTOYHbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIIH, Apyrue npotuctel. KononuanbHbie
OPTraHU3MBI.

B3auMocCBA3b yacTell MHOTOKJIETOYHOIO OpraHu3ma. TkaHH, opraHbl U CUCTEMbI OPI'aHOB.
Opranusm kak enuHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEl: oOpa3oBareibHas, IOKpPOBHas,
MPOBOJINIAs, OCHOBHAsA, MexaHuueckasd. OCOOCHHOCTH CTpOeHMsI, PYHKLIUNA U PACHIOTOKEHUS
TKaHEel B opraHax pacTEHUH.

TkaHM JKMBOTHBIX M  4eJOBeKa. THUIBI JKMUBOTHBIX TKAHEW: SIHTEIUaIbHAasi,
COEIMHUTENIbHASA, MbllleuHas, HepBHasA. OCOOCHHOCTH CTpOeHUs, (YHKIMI U PACIOIIOKEHUS
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U TeHEpAaTUBHBIC OpraHbl pacTeHuil. OpraHbl U CUCTEMbl OPTAaHOB
JKUBOTHBIX U YeJ0BeKa. @YHKIIMU OPTraHOB U CUCTEM OPraHOB.

Omopa Tema opranusmoB. Kapkac pactenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIl 1 BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEM.

JIBrokeHue opraHu3MoB. JIBMKEHHWE OJIHOKJIETOYHBIX OPTraHU3MOB: aMEOOHUJIHOE,
JKTYTUKOBOE, PECHUYHOE. JIBMIKEHHME MHOTOKJIETOYHBIX PACTEHUI: TPOMU3Mbl M HACTHH.
JIB>KeHHEe MHOTOKJIETOYHBIX )KHBOTHBIX M U€JIOBEKa: MbllieuHast cuctema. Pediekc. CkeneTHbie
MBIIIIIIBI ¥ UX padora.

[Iuranune opranusmos. [lornomnieHne BoJbl, YTIEKUCIOrO ra3a U MUHEPAJIbHBIX BEILECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTPUIIOJOCTHOE W BHYTPHUKIETOYHOE MHUILIEBAPEHUE.
[luraHre NMO3BOHOYHBIX >KMBOTHBIX. OTAENbl MUILEBAPUTETBLHOTO TpakTa. [luineBapuTenbHbIe
»kenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3mMoB. [[pixanue pactenuid. [Ipixanue sxuBoTHBIX. Juddy3us ra3os yepes
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHas MOBEPXHOCTh. JKaOepHOe M JIEroyHoe
IbIxaHue. JlpIxaHWEe TMO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. DBOJIIOIMOHHOE YCIO0KHEHUE
CTPOCHHUS JICTKUX TO3BOHOYHBIX >JKUBOTHBIX. JlpIXaTrenbHas cucreMa 4eloBeka. MexaHu3Mm
BEHTUJISIIIMM JICTKUX y TITHI] U MJIIEKOTIUTAIONTNX. Perynsuust neixanus. J{pIxaTenbHble 00bEMBI.

TpaHCHIOPT BEIIECTB y OPraHu3MOB. TpPaHCIOPTHBIE CHCTEMBI pacTeHUi. TpaHcHopT
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucremMa u e¢ opranbel. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX W uenoBeka. Cepare, KpOBEHOCHBIE COCYIbl W KpoBb. Kpyrm



KpOBOOOpaIieHus..  ODBOJIONUOHHBIE  YCIOXHEHHS  CTPOCHHMSI KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e¢ perynsuus.

Beinenenne y opraHu3moB. BeineneHue y pacTeHud. BeineneHue 'y KUBOTHBIX.
CokparutensHble Bakyodu. Opranbl BblieneHus. QOuiubTpanus, cekpenus H oOpaTHOe
BCAChIBaHME KaK MEXaHMU3MbI pabOThl OPraHOB BhIJeNeHHs. CBSA3b MOJOCTH TeNa C KPOBEHOCHOU
U BBIICIUTENBHON cUCTEMaMU. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. lloukn.
Crpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHEe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIJIETOYHBIX opraHu3mMoB. Cropsl OakTepuil u
IUCTHI IPOCTEHIINX. 3alllTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOH 3aIUTEl. OUTOHIIUIEL.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. IIOKpOBBI M MX MPOU3BOHBIE. 3alllUTa OPraHU3Ma
or Oomesneil. MmmyHHas cucrema denoBeka. KIleTOYHBIH W TyMOpaNbHBI HMMYHHTET.
BpoxaeHuelii u  npuoOpeTeHHBIN  cnenuduyeckuii UMMYHHTET. Teopus KIOHAJIBHO-
cesiektuBHOro ummynurera (I1. Opnux, @. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Pojb BpoXXICHHOTO UIMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHUM.

Pazgpaxxumocte W perynsiius 'y OpraHu3mMoB. Pa3gpakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBble BelecTBa U UX
3HAYCHHE.

HepBHast cucrema u pediexTopHas peryisius y >KUBOTHBIX. HepBHas cuctema u e
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3Ta NO3BOHOYHBIX XHUBOTHBIX. Peduiekc u pedrexropnas ayra. besycioBHeie u
YCIIOBHBIC PEQIICKCHI.

['ymopanbHas perymsiiusi U SHIOKPUHHAs CHUCTEMa JKMBOTHBIX M 4esioBeka. JKenessl
SHJIOKPUHHOM CHUCTEMbl M HUX TOpMOHBL /[lelicTBMe TOpMOHOB. B3auMMoOCBSI3b HEpPBHOU U
SHJIOKpUHHOH cucTeM. ['unoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOIOKJIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl IIBETKOBBIX pacTeHuit», «CHCTeMBbl OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpOEHME HACEKOMbIX», «TkaHUM pacTeHH»,
«KopueBble cuctembl», «CtpoeHue credmus», «CTpoeHHe JUCTOBOW IUTACTUHKNY, «TkaHH
KUBOTHBIX», «CKener uenoBeka», «llumeBaputenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHass cucrtema», «HepBHas cucrema», «Koxka», «MpllmiedHas cHCTEMaY,
«BpinenurenpHas cucreMay», «JHAOKPUHHAs cucTeMay», «CTpoeHue MbIIb», «MMyHHTET»,
«KumeynononoctHeie», «CxeMa NUTaHUs pacTeHU», «KpoBEHOCHBIE CHCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHE IUIaHapun», «BHyTpeHHee CTpoeHHE A0XKAEBOIO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBras cucrema nTuny, «HepBHas cucreMa MIIEKONUTAOIINX,
«HepBHas cuctema uenoBekay, «Pediekcy.

Ob6opynoBaHue: CBETOBOH MHUKPOCKOI, MHKPOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKUX, KHUBBIE
HK3EMIUIAPHl KOMHATHBIX pacTeHUi, repOapuu pacTeHH pa3HbIX OTIENIOB, BIAXHBIE MTPETapaThl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUH OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opyoBaHue sl AEMOHCTPALMK MOYBEHHOT'O U BO3JIYIIHOTO MUTaHUS PaCTEHUH,



pacuHieTuieHHsl Kpaxmajia u OelIKOB ToA JAelcTBHEM (EepMEHTOB, 0OOpyIOBaHUE IS
JIEMOHCTPALIMH OMBITOB M0 U3MEPEHUIO )KM3HEHHON €MKOCTH JICTKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBU>KEHUM, MOJIEJIA TOJIOBHOTO MO3Ta Pa3IMYHbBIX )KUBOTHBIX.

JlaGoparopHas padora «/3yueHne TKaHeil pacTEHUI».

JlaGoparopHas padora «/3yueHne TKaHeil )KUBOTHBIX».

Jlaboparopnas padora «/3yueHrue opraHoB IBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOKeHHMe U Pa3BUTHE OPTaHNU3MOB

@®opMbl pa3MHOKEHHUS OpraHU3MOB: Oecrosoe (BKIIIoYas BEreTaTUBHOE) U 10JIoBoe. Buibl
0ecro10ro pa3sMHOKEHUS: TOYKOBaHHUE, CIOPYIsALUA, hparMeHTaIHs, KIOHUPOBAHUE.

[TonoBoe pasmHoxenue. llomoBble kieTkw, win ramersl. Meio3. Craguum Menosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornueckuili ¢cMbICi Mel03a U MOJIOBOIO
nporuecca. Meio3 1 ero MecTo B )KHU3HEHHOM LIMKJIE OPTaHHU3MOB.

IIpenzaponpiueBoe passutue. I'amerorene3 'y kuBOTHBIX. IlonoBble — Kele3sl.
OO6pa3oBanue W pa3BUTHE TMOJIOBBIX KiEeTOK. CriepmatoreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

O1m1010TBOPEHHE U IMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOIOTUs — HayKa O Pa3BUTUU
opranu3MoB. Mopghoeenez — o0na u3 enasnvix npoonem samopuonoeuu. Konyenyus mopghoecernos
u moodenu mopghozenesa. Cranuu >MOpUOreHe3a KUBOTHBIX (Ha puUMepe Jarymkn). Jpobnenue.
Tumbel npobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH POOJICHHUS MIICKOMUTAIOIINX. 3apOJBIIIEBhIE JTUCTKUA (TacTPyJISIus).
3aknajKa OpPraHoB M TKAaHEW W3 3apOABIIIEBBIX JMCTKOB. B3auMHOE BIMSHHE 4YacTei
pPa3BUBAIOIIETOCS  3apojbliia (dMOpPHOHANbHAS HMHAYKIMS). 3akjiajka IUIlaHa  CTPOCHUs
J)KUBOTHOTO Kak pe3yJbTaT HEepapXUUeCKUX B3aUMOJEHCTBUM TEHOB. BnusHue Ha
YMOPHOHANIEHOE PAa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOIIECH CpEeIbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbIl mepuon. [lpsmoe u Hempsmoe
pazButue. Pa3Butue ¢ MmeTamopdo3oM y OECIO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO U HEMPSIMOTO Pa3BUTHA, UX PACHpPOCTpPaHEHUE B MPHUPO/IC.
Tunbel pocta XUBOTHBIX. DaKTOPBl PETYISIMU POCTa >KUBOTHBIX M uernoBeka. Craauu
MOCTAIMOPHUOHAIBFHOTO PAa3BUTHS y JKUBOTHBIX W dYesioBeKa. Ilepronbl OHTOreHe3a deloBeKa.
CrapeHue 1 cMepTh KaKk OMOJIOTHUYECKHUE MPOIECCHI.

Pa3smHoxenue u pasButHe pacteHuid. ['amerodur m cnopodur. Melo3 B KU3HEHHOM
nukie pacreHuid. OOpa3oBaHue cmop B TMpolecce Meio3a. [‘ameroreHes y pacTeHHIA.
OmnnofoTBOPEHNE M Pa3BUTHUE PACTUTEIBHBIX OPraHu3MoOB. J[BOWHOE OIIOAOTBOPEHUE Y
[[BETKOBBIX pacTeHuit. OOpa3zoBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBI PETYJIAINN OHTOT€HE3a Y PACTCHHI M )KUBOTHBIX.

JleMoHCTpaL UK

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

Tabmumpl 1 cxemsl: «BereratuBHOE pa3zMHOXKEHHE», « THIBI OECTIONOTO Pa3MHOKECHHS,
«Pa3MHOXEHHE XJIaMUJOMOHAAB», «Pa3MHOXkeHWe »HBrIeHbl», «Pa3MHOXEHUE TUIPBI»,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHue SHUEKIETKH M CIEpMaTO30Maa,
«OCHOBHBIE CTaJUU OHTOTeHe3a», «[Ipsimoe u Hempsimoe pa3BuTHE», «Pa3BuTHE MaliCKOro
Kykay, «Pa3Butue capanumy», «Pa3Butue JATYIIKNY, «/|BOMHOE OIMIOJOTBOPEHHE Y IIBETKOBBIX



pactenuit»y, «CTpoeHHe CEeMSIH OJHOIOJIbHBIX U JIBYJIOJBHBIX PacTeHU», «KU3HEHHBIA IUKII
MOPCKOM  KamycTbl», <OKWU3HEHHBIA LMK Mxa», <OKW3HEHHBIA UMK MarnopOTHUKAY,
«OKW3HEHHBIN LUK COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl sIMIIEKIETOK U CIIEPMAaTO30UI0B,
Mojienb «L{uKi pa3BUTHS JIATYLIKN Y.

JlabopaTropnasi pabora «/I3yuyeHue CTpO€HHS TIOJOBBIX KJIETOK Ha T'OTOBBIX
MUKpOIIpenaparaxy.

IIpakTnyeckas padora «BplsBlIeHNE IPU3HAKOB CXOJCTBA 3apOAbIIIEH T03BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OPraHOB pa3MHOKEHMSI BHICIIMX PACTECHUI.

Tema 11. 'eneTnka — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

HcTopus craHOBIIEHUS W Pa3BUTUSl TeHETUKU Kak Hayku. Pabotel I'. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX YU€HBIX B pa3BuTHH reHetuku. Pabdorer H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE TE€HETUYECKUE MOHATHUS U CUMBOJIBIL. ['OMOJIOTHYHBIE XPOMOCOMBI, ajlIeIbHbIE
IeHbl, aJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBI M pELECCUBHBIA NIpPHU3HAK, I'OMO3UIOTA,
reTepo3UroTa, 4ucTas JIMHUSA, TUOPUIbL, TeHOTUll, (peHoTun. OCHOBHBIE METONbl T'€HETHUKH:
TUOPUAO0IOTHYECKHM, TUTOIOTUUYECKHM, MOJIEKYISIPHO-T€HETHIYECKHIA.

JleMoOHCTpaL U

[optpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapneuenko, 0. A. ®wmummnuenko, H. B. Tumodees-PecoBckuii.

Tabmuis! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

Jlaboparopnasi padora «/[pozoduia kak 00bEKT reHEeTUYECKUX UCCIICTOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. llepBblii 3akoH MeHnenss — 3akoH eAMHOOOpasus
ruOpuioB nepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoi 3akoH MeHnens — 3akoH
pacuienjeHus npu3HakoB. L{utonoruyeckne 0OCHOBbI MOHOIMOPUIHOTO CKpeluBaHus. [ 'unoresa
YHCTOTBI T'AMET.

AHanmusupyroniee — ckpemuBaHue.  [IpoMexyTOuHBI ~ XapakTep  HacjeIOBaHUS.
Pacmienyienne npu3HakoB IpyU HEMOJHOM TOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpertudt 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJieI0BaHMs TPU3HAKOB. LlUuToN0Ornyeckre OCHOBBI TUTHOPUAHOTO CKpEIUBaHUS.

CuermuienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CiierieHHOe Hacle0BaHue
TeHOB, HapyIIEHHUE CUEIUICHUS MEX/1y TeHaMU. X POMOCOMHAasi TEOPHUS HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M ONpeAeNeHusl Mmoia. AyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbI MoJ. ['eHeTnueckas CTPyKTypa IOJIOBBIX
xpomocoM. HacnenoBanne npu3HakoB, CLENJIEHHBIX C IIOJIOM.

I'enotun kak wnenoctHas cucrema. IlnelioTponusi — MHOXECTBEHHOE NEHCTBUE TIEHA.
MHoXeCcTBEHHBIN amienu3M. B3auMopelcTBue HeaUIeNbHBIX TI'e€HOB. KOMIIEMEHTAapHOCTD.
Onucra3s. [Tormmepus.

'eHeTndecknii KOHTPOJIb pPa3BUTHS PACTEHHUM, MXMUBOTHBIX WM 4YEJIOBEKa, a TaKXKe
(GU3MONIOrMYeCKUX TMPOLIECCOB, TMOBEACHUS U KOTHUTHBHBIX (QyHKumid. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35MH — MapasuT» M «XO35MH —



MuKpoOrnom». ['eHeTHUYecKue acreKkThl KOHTPOJISI 1 U3MEHEHUs HacleACTBeHHON nHpopmanuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JdemMoHcTpauMu

[Toptpetsi: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBblif 1 BTOpoit 3akoHbsl Menaensy», «Tpetuii 3akon MeHnemns»,
«Ananuzupymoliee ckpenmBanuey», «Henonnoe qomuHupoBanuey, «ClerjieHHOE HacaeA0BaHUe
MPHU3HAKOB Yy Ipo3oduiiely, «['eHeTnka monay, «Kapuorum yenoekay, «Kapuotun 1po30duisn,
«Kapuotun ntuub», « MHOKECTBEHHBIN aluienu3m», «B3anmMoaencTBie reHoBY.

Ob6opynoBanue: MOJENb JUIsl JEMOHCTpAIMKA 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
MOKOJIEHUS] U PACLIEIJICHUS NPHU3HAKOB, MOJENb [JIs JIEMOHCTpPAalUU 3aKOHAa HE3aBUCHUMOTO
HACJIEI0BAHMS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM CLEIJICHHOTO HACIEOBaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporipenapar: «Jpo3zodumar.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTHMOPHIHOTO CKpEUIMBAHUS Y
JPO30(OUITBD».

IIpakTuyeckass padora «l3ydyeHue pe3yabTaToB JUTHOPUIHOTO CKpEIIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEePHOCTH U3MEHUYHUBOCTH

B3anmopneiicTBue TeHOTHIIa M Cpeasl Hpu (GopMHpPOBaHWHU (PeHoTumna. M3MEeHYHBOCTH
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE MpPU3HAKUA. Buabl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanuonHass U3MEHUYUBOCTh. Pollb cpenpl B (DOPMUPOBAHUHM MOIUPUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanmoHHslll psn v BapuanuoHHas kpusas (B.
Horanucen). CpoiicTBa MOIU(DUKAIIMOHHON U3MEHUYHUBOCTH.

l'enHoTunuueckass u3MeHYMBOCTh. (CBOMCTBA T'€HOTHMIMYECKOM W3MEHUYMBOCTH. Bujpbl
TEHOTHUITMYECKON N3MEHYUBOCTH: KOMOMHATHBHASI, MyTaIllMOHHASI.

KoMOuHaTtuBHasT U3MEHUMBOCTh. Mel03 M TMOJIOBOM MPOLIeCC — OCHOBa KOMOMHATUBHOMN
M3MEHYUBOCTU. POIb KOMOMHATUBHON N3MEHYMBOCTH B CO3/IaHUU T€HETHUYECKOTO Pa3HOOOpa3us
B IIpe/iesIax OJTHOTIO BH/IA.

MyTauroHHass W3MEHYMBOCTh. BuIbl MyTalMii: TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYyTalMU. SIepHbIEe W NUTOIUIA3MATUYECKUE MYTAIlUH.
ComMarnueckre M TOJIOBbIE MyTanuu. [IprUunMHBI BO3ZHUKHOBEHHUs MyTanuid. MyTareHbl U UX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
psagoB B HacinencTBeHHOW wu3aMeHunBoctd (H.M. BaBumnoB). BuesgepHas W3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa u 3NULEHOMUKA, PONb INULEHEMUYECKUX ¢Hakxmopos 8 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOB.

JleMoHCTpanun

IToptpertsr: I'. ne @pus, B. Moranucen, H. 1. Bapuios.

Tabmuiel 1 cxeMmbl: «BuIbl M3MEHUHMBOCTHY, «MoAupUKAIMOHHAS HM3MEHUYUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meiio3»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a0oJieBaHus YenoBeKay, «Buasl MyTanuii».

OO6opynoBanue: )KUBbIE B TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTEHUN, PUCYHKH
(dotorpadun) >KHBOTHBIX C PA3IMYHBIMU BUJIAMUA U3MEHYUBOCTH.



JlabopaTtopnasi padora «lcciaenoBaHue  3aKOHOMEPHOCTEH  MOIU(DUKAITMOHHOM
M3MEHUYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO PsAJia U BApUAIMOHHOW KPUBOW».

IIpakTnyeckas padora «MyTtanuu y 1po30Quiisl (Ha TOTOBBIX MUKPOIIPETIApaTax ).

Tema 14. I'eHeTHKA Ye0BeKa

Kapuotun denoseka. MexayHapoaHasi NporpaMMa MCCIEAOBAHHUS TE€HOMA 4YEJIOBEKa.
Metonbl n3ydyeHHUs] FeHETUKU YelIOBEeKa: MeHealornyecKuil, OJIM3HEeOBbIH, IUTOIC€HETHUECKU,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJIEKYJISIpHO-TeHeTHUecKUid. COBpEMEHHOE OIpezesieHue
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM 4YucIie ¢ moMouipro [11P-
ananmu3a. HacnencrBennsie 3a0oneBanus 4enoBeka. [ eHHbIe 1 XpOMOCOMHBIE OOJIE3HH YEIIOBEKa.
bone3nu ¢ HacineaCTBEHHOW MPeapacloiOKEHHOCThIO. 3HAYCHUE MEIULMHCKOM TeHETHKU B
IPEIOTBPALICHUN W JICYEHUU TEHETHYECKHX 3a00iieBaHMi denoBeka. MeauKO-reHETHUeCcKoe
KOHCyJbTUpOBaHue. CTBOJIOBBIE KiIETKH. [IoHATHE «TeHEeTHYEeCKOro rpy3a». OTUYECKUE aCIEeKThI
UCCIIEIOBAaHUH B 00JIACTH PeJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akToOphl MOBBILIEHHON YYyBCTBUTEIBHOCTH YeJIOBEKa K (U3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpyXarouiend cpenpl. ['eHeTnMdeckas mpenpacroyioRKEHHOCTh
YEJI0BEKa K ITaTOJIOTUSM.

JdeMoHcTpannmn

Tabmuubl u cxemsl: «Kapuotun yenoBeka», «MeToAbl U3y4eHHUs] T€HETUKU YeJIOBEKay,
«['enernueckue 3a00eBaHMs YETOBEKAY.

IIpakTuyeckas padora «CocraBieHUE U aHAJIU3 POJOCIOBHOM».

Tema 15. Cesiekuusi OpraHusMoB

JloMecTukanus M CeNeKUus. 3apoXkACHHUE CEeNeKUUM M nomecTukanuu. Ydyenue H. M.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3us KyJabTypHBIX pacTeHuid. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHM M 1mopoj KkUBOTHBIX. Copr, nopoja, IITaMM. 3aKOH
TOMOJIOTMYECKUX DPSIIOB B HaciencTBeHHOW n3meHunBocTd H. M. BaBuiioBa, ero 3HaueHue Juis
CEJIEKLIMOHHOM pabOTHI.

Mertoab! ceneKnoHHOM paboThl. VickyccTBEHHBIN OTOOp: MAacCOBBIM M MHIWBUIYaJIbHBIMN.
Oransl KOMOMHAIMOHHOHN cenekiuu. VcnblTaHue mpou3BoauTesell mo moromMctBy. Ot6op mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIAa TOTOMCTBA U OTOOP 10 TEHOTHITY C IIOMOIIBIO aHaIn3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ] CEJICKIIMOHHOW paloThl. PamuanuoHHBIN 1
XUMHYECKMM MyTareHe3 Kak HCTOYHMK MyTaluil y KyJIbTYpHBIX (OpM OpraHM3MOB.
Hcnonb3oBaHue TE€HOMHOIO pEAAKTHUPOBAHUS M MeToAoB pekomOuHaHTHbIX JHK — mms
MIOJIyYEHUSI UCXOAHOIO MaTepuana JUisl CEJIEKLNN.

[Tonyyenne mnonuruionoB. BHyTpuBumoBass ruOpuauzanus. biaM3kopoacTBeHHOE
CKpelrBaHue, Wi MHOpuIuHr. HepoacTBeHHOe CKpelBanue, win ayTopuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3zoBanue rerepo3uca B cenekuumd. OTnaieHHas TUOpUAM3ALMS.
[Ipeononenue Oecruiogusi MEXBHUAOBBIX THOPUIOB. JIOCTHXKEHUS CENEKIMH pacTeHUl Hu
KUBOTHBIX. «3€/1eHaAsl pesontoyusy.

CoxpaHeHNe U HU3y4YEHHE T'€HETUYECKHX DPECYpCOB KYJIbTYPHBIX PACTEHMH M UX IUKUX
poauueil A7 co34aHUsl HOBBIX COPTOB M TMOPUIIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
coxpaneHue u YnpasieHue 2eHemu4ecKUMU pecypcamu celbCKOX03AUCEEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YEIAX YIVUUEHU CYWEeCMEYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8



MOM Yucie ¢ NpUMeHeHUeM CO8PEMEHHbIX Memo008 HAYUHbIX UCCTIe008AHUL, Nepedosblx udel U
NnepcneKmuBHbIX MexHoI02Ul.

JdemMoHcTpauMu

[Toptpetsr: H. U. BaBunos, 1. B. Muuypumn, I'. [I. Kapneuenko, I1. I1. JIykbsinenko, b. JI.
Acraypos, H. bopinoyr, /1. K. benses.

Tabmuiel u cxeMbl: «L{eHTpBI MPOUCXOXKICHHUS U MHOTO00pa3us KyJIbTYPHBIX PACTCHHID,
«3aKOH TOMOJIOTMYECKUX PSJA0B B HACJIEACTBEHHOW M3MEHUMBOCTH», «METOIbl CEneKuun»,
«OT1nanénnas rudpuauzanusy, «MyrareHes».

JlaGoparopHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUUA M MOPOJ JOMAIIHUX
JKUBOTHBIX).

JlabopaTopnasi padora «/3yueHrue METO0B CENEKIIUU PACTEHUI.

IpakTnyeckas padora «lIpuBuBKa pacTeHU».

Ikekypeust «OCHOBHBIE METOJBI M JIOCTHXKEHUS CENIEKIIMM PACTeHHUN W >KMBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIMUIO, IJIEMEHHYI0 (epMy, COPTOMCIIBITATEIbHBIA yJ4acTOK, B TEIUTMYHOE
XO035I1CTBO, B J1a0OPaTOPHUIO arpPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo0rus 1 CHHTeTHYeCKasi OMOI0THS

OOBEeKTHI, HCIIOJIb3yeMble B OHOTEXHOJOIMH, — KJIETOYHBIE U TKAaHEBBIE KYJbTYpHI,
MUKpPOOPTraHU3Mbl, HUX XapakTepucTuka. TpaauuuoHHass OHOTEXHOJNOIHs: XJyeOoleueHue,
MOJTy4eHHE KUCIIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. MukpoOroisorndeckuii cute3. OObeKThI
MUKpoOHosiornyeckux TexHosaoruil. [IpousBoactso 0enka, aMUHOKHCIOT M BATAMUHOB.

Co3naHve  TEXHOJIOTMM M MHCTPYMEHTOB  LIEJICHANIPaBICHHOTO  HM3MEHEHHUS U
KOHCTPYUPOBAHHUS T€HOMOB C LI€JIbIO MOJYYEHUsI OPraHU3MOB U X KOMIIOHEHTOB, COJIEpKAILIUX
HE BCTpEYaroIuecs B MPUPoIe OMOCUHTETHYECKHUE MYTH.

Kinerounas unxenepus. MeToabl KyJabTypbl KJIETOK M TKaHEW PACTEHUM U JKUBOTHBIX.
Kpuobanku. ComaTtnueckas rudpuausanuss U comaTuyeckuid smOpuoreHes. lcmoabzoBanue
TariOWJI0B B CEJIEKUHMHM pacTeHui. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U NOJNUKIOHAILHLIX anmumen 6 mMeouyune. VICKyCCTBEHHOE OIJIOJIOTBOPEHHE.
PexkoHcTpykuus AHWIIEKIETOK M KJIOHUPOBAaHUE JKUBOTHBIX. MeETOA TpaHCIUIAHTALUK  SIAEp
KIETOK. TexHonocuu 0300poGieHus, KYIbMUBUPOBAHUSL U MUKPOKIOHAILHO2O DPASMHONCEHUS.
CeNbCKOXO3AUCBEHHBIX KVIbIYD.

XpOMOCOMHAs1 ¥ T'€HHAasl MHKEHEpHUs. VICKyCCTBEHHBIN CHHTE3 I€éHa M KOHCTPYHpPOBaHUE
pexomOunantHeix JAHK. Cosdanue mpanceennvix opeanusmos. JlocTukeHus U NEpCHEKTHUBbI
XPOMOCOMHOM M TE€HHOM MWH)KE€HepUU. OKOJIOTMYECKHE U JTUYECKHEe MNpoOJeMbl T€HHON
WHXEHEPUHU.

Menaununckue 6uorexnonoruu. [loctrenomuas nudposast meaununa. [1IP-nuarnocruxka.
MeTab010MHBIN aHaTN3, TEHOIIEHTPUIECKH aHaIN3 IPOTEOMa YeNIOBEKa JJIsi OIICHKU COCTOSTHUS
ero 370poBbs. lcmonb3oBaHWE CTBOJNOBBIX KJIETOK. TaprerHas tepanus paka. 3D-
OMouHXeHepuss i pa3pabOTKH (PyHAAMEHTAJIbHBIX OCHOB MEIULMHCKUX TEXHOJOTHH,
CO3JaHMSI KOMIUIEKCHBIX TKaHEeW coueTaHWeM TEXHOJOTUH TPEXMEPHOro OWONPUHTHUHTA U
ckaddonaunra s peuieHus 3a1a4 NepCoOHATN3UPOBAHHON MEIULIUHBI.

Co3manrie BEKTOPHBIX BaKIMH C IIEJIbI0 OOECIeYeHUs] KOMOMHHPOBAHHOW 3aIlUTHI OT
B030ynuteneit OPBU, yctaHoBieHHEe MOJIEKYJISPHBIX MEXaHHU3MOB (yHKumoHupoBanus PHK-
COJIepKAalX BUPYCOB, BBI3BIBAIOIIMX 0COO0 ONacHbIe 3a00J€BaHNs Y€TIOBEKA U )KUBOTHBIX.

JleMoOHCTpaLun



Tabmuer  u cxembl: «/cmonb3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIIEHHOM
pou3BOJCTBEY, «KieTouHas nHxkeHepus», « 'eHHas HHKEHEPUs».

JlaGopaTopHas padora «/3ydeHrne 0ObeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonydyeHre MOTOUHOKUCIBIX TPOTYKTOBY.

Ikckypens «bruoTexHoI0rus — BaKHENIasi IPOU3BOAUTEIbHASI CUJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apo:kneHue U pa3BUTHE IBOJIONUOHHBIX NPEICTABJIEHUI B 0HO0JIOTHHI

OpomonmonHas teopust Y. Jlapeuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3MA. JKU3Hb
Y Hay4Has JesarenbHocTh Y. JlapBuHa.

JBrwkymue cwibl 3Boiouuu  BugoB 1o Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTH
Pa3MHOXXEHHSI OPTraHHW3MOB, HACJIEJICTBEHHAs W3MEHUYMBOCTb, OOpb0a 3a CyIIEeCTBOBaHUE,
€CTECTBCHHBIN M HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuaTeTndaeckor Teopuu dBoimonuu (CTI). HeltrpanbHasi T€OpUsT SBOFOIHH.
CoBpeMeHHas HBOJIOIMOHHAS OMOIOTHA. 3HAUYEHUE HBOJIOIMOHHONW TEOpUH B (HOPMHUPOBAHHU
€CTECTBECHHO-HAYYHO! KapTHUHBI MUPA.

JleMoOHCTpaL U

[loptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kriosbe, Y.
HapsuH, C. C. Yerepuxos, U. U. HImansraysen, JJx. Xonnein, /. K. benses.

Tabmuuer u cxemsl: «Cucrema xuoi npupoasl (o K. Jlunnero)», «JlecTHHLA KUBBIX
cymectB (mo Jlamapky)», «MexaHusM (GOPMHPOBAHUS TPHUCIIOCOONICHUH y pPAaCTCHHHA WU
#KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay», «Haxoaku Y.
HapBuna», «®Dopmbel 60pbObI 3a cymectBoBanue», «llopoasr romybeit», «Muoroobdpasue
KYJIbTYPHBIX (opM KamycTbl», «[lopoabl JOMaNTHUX XKUBOTHBIX», «Cxema 00pa30oBaHMsI HOBBIX
BuaoB (nmo Y. [lapBuny)», «Cxema COOTHOLIEHMS JBHXKYIIUX CHUJ 3BOJIOLUNY», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpo3BOTIOLMS H €€ Pe3yJIbTAThI

[Tomynsimust kak sneMeHTapHas eauHHIa 3BooIUH. COBpEMEHHBIE METOJAbl OLIEHKHU
TeHETUYECKOr0 pa3Ho00pa3us U CTPYKTYphI Monyssiiuid. Mi3meHenune reHooH1a MOMyIIsIuN Kak
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBJICHHME. 3aKOH TIeHeTHdeckoro pasHoBecus k. Xapau, B.
Baitn6epra.

DOnemeHTapHble (akTOpbl (ABWXKYILKME CHUJIbI) SBOMIONUM. MyTalMOHHBIN Ipolecc.
KomOunatuBHass u3aMeHUuBOCTh. Jlpelid reHoB — ciyuyaiiHble HEHANpaBJICHHbIE W3MEHEHMS
qacToT ajuiene B momymsauusax. Oddexr ocHoBarens. Dghgexm OGymuvliouno2o 2o0paviuiKa.
CHudiceHue 2enemuuecko2o pasHoodpasus: npuduusvl u cieocmeus. Ilposaenenue s¢gexma
Opeucgha 2enoé 6 Oonvwux u Mmanvlx nonyiayusax. Murpanuu. M3omsM0us  MOMyISIMA:
reorpaduueckas (mpocTpaHCTBEHHAs ), OMojornyeckas (penpoayKTUBHAs).

EctectBennblii oT00p — Hampasisitomuil (akrtop 3BoionuH. DOopMbl €CTECTBEHHOTO
orOopa: JABWXYIIMHA, CTAOWIM3UPYIOUIMHA, paspbiBatomuidi (Au3pynTuBHBINA). [lonoBoit oTdop.
Bo3HMKHOBEHME U DBOJIIOLUS COLIMATILHOTO NTOBEACHUSI JKUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pPe3ylbTaT MHUKPOAIBOJIONMH. BO3HHKHOBEHME
npucnoco0aeHuit y opranuzMoB. ApoMopdo3sl U unuoanantanuu. [lpumepsr npucnocoOiaeHnit



y opraHusmoB: Mopdosiornyeckue, (GpU3NONIOTHYECKHE, OMOXHMHUYECKHE, TIOBEJICHUECKHE.
OTHOCUTEIBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBaHue kak pe3ysiabTaT MUKPO3BOJIIOLUH.
Wzomsiiust — kimoueBoil  aktop BUAooOpazoBanus. Ilyth u cnocoObl BUI000pa30BaHUS:
ajtonaTpuieckoe  (reorpauyeckoe), CHUMIATpUYecKoe (IKOJIOTMYECKOe), «MTHOBEHHOE)
(monmuronu3anus, rubpuan3anus). JIuTenbHOCTh IBOIIOIMOHHBIX TIPOLIECCOB.

Mexanu3mMbl GOPMHPOBAHUS OMOJIOTHYECKOTO PA3HOOOPa3HS.

Ponp 3BONIOIMOHHON Ouonoruu B pa3pabOTKE HAyYHbIX METO/JOB COXpPaHEHMs
O6nopazHooOpaszus. MUKPOIBOIIONUS U KOIBOJIOLHUS IMAPA3sUTOB M UX XO035€B. MeXaHU3MBI
(GhopMUPOBAaHUS YCTOWIMBOCTU K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

[Toptpetsi: C. C. UeTBepukos, D. Maiip.

Tabmue! u cxembl: «MyTaloOHHas U3MEHYUBOCTHY, «[lomyssIMOoHHas CTPYKTypa BUAAY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOGepray, «JIBuKyliwe CHIIBI  IBOJIOLUNY,
«DKOJIOTHYECKasT M30JSIUs TOMYJSIIuiA ceBaHCKOH (openm», «['eorpaduueckas H30ISAIHS
JUCTBEHHHIIBI CUOMPCKOM M TUCTBEHHUIIBI JaypcKoit», «[lomymsimoHHbIe BOJTHBI YUCIEHHOCTH
XUIIHUKOB M JKepTB», «(Cxema MOeWCTBUSA ecTeCTBEHHOro orbopay», «Dopmbl OoprOBI 3a
CYILIICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «Kusspie HCKOIIaeMBIEe»,
«ITokpoBUTENbCTBEHHAs OKpacka >XUBOTHBIX», «lIpemympexnaromias oKpacka >XUBOTHBIXY,
«Duznonoruueckue amanranum», «[IpucrnocodIeHHOCTh OPraHMU3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CTpykTypa Buaa B npupone», «CrnocoObl
BUJ000pazoBanus», «l'eorpapuyeckoe BUAO0Opa3oBaHWME TPEX BUJOB  JIAHJBIIIECH,
«OJKOoJIIOTHYECKOe BUI000pa3oBaHue BUAOB CHHHI, «[lomurionasl pactenmii», «KamyctHo-
peneyHbId TUOPHUIY.

Ob6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelna NTHIl U 3Beped C
IpUMepaMu pa3iNMYHbIX MPUCIOCOOJIEHNH, yydyena NTHUIl U 3Beped pasHbIX BMJIOB, repdapuu
pacTeHuii OJIM3KUX BUJIOB, 00PA30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHas pa6ora «BpIsgBlIeHHEe H3MEHYUBOCTH y 0COOEH 0THOTO BUAAY.

JlaGopaTtopuas padora «[IpucrnocoOieHust OpPraHu3MOB M HX OTHOCUTENbHas
[EIeCO00Pa3HOCTHY.

JlaGopaTopnas pa6ora «CpaBHEeHUE BUJIOB IO MOP(POIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onus 1 e¢ pe3yJabTaThl

MeTtoas! n3ydeHns Makpo3Botonuu. [laneoHTonornueckne METo bl U3y4E€HHS SBOJIIOLH.
[Tepexonnbie popmbl U PUTOTEHETHUECKHUE PSIIbI OPraHU3MOB.

buoreorpaguueckue Meronpl uszydeHus s3Bomonuu. CpaBHeHue ¢Gopsl U QayHBbl
MaTepUKOB U OCTPOBOB. buoreorpaduyeckue obnactu 3emin. BUabI-9HIEMUKH U PETUKTHI.

OMOPHOJIOTHUECKUE U CPaBHHUTEIBHO-MOP(OIOTUYECKHE METO/Abl M3YUYEHHUS SBOJIOLUH.
['eHeTnyecKkMEe MEXaHU3MBI DBOJIIOLMM OHTOI€HE3a M IOSBIEHUS DBOJIIOLMOHHBIX HOBILIECTB.
['oMosiornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MoJekyspHo-
reHeTUYeCcKrue, OMOXMMHMYECKHEe U  MaTeMaTHUYeCcKue METOJAbl H3Y4YeHHs]  SBOJIOLUU.
["omonornynsie reHbl. CoOBpeMEHHbIE METO/IbI TOCTPOEHHUS (PUITOTEHETHUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallH U 3BOJIIOLUS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBWiIa) dBOMOUMH. [Ipunyun  cmeHvl  QYHKYULL.
HeoGpatumocTs 3BomonuK. AnantiuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOIIOIHH.



JeMoHCTpPauMu

IToptpetsr: K. M. Bap, A. O. Kosanesckuii, ®. Mromnep, O. I'ekkens.

Tabmuier U cxeMbl: «DUIOTEHETHYESCKUH PsI JIOMATN», «APXEONTEPUKCY, «3BEpO3yObIe
auepsl», «Crerouedans», «Punnodure», «CeMeHHble MAanopoTHUKNY, «buoreorpapuyeckue
30HBl 3emun», «/pelid xoHTHHEHTOBY», «PenukTel», «HavanbHble cTazauum 3MOPHUOHAIBHOTO
pa3BUTHUSA NTO3BOHOYHBIX KUBOTHBIX», «I OMOJIOTMYHBIE ¥ AHAJIOTUYHBIE OPTAHBDY,
«PynumeHTs», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI YeJOBEKAa M IuMIaH3e», «l1aBHbIE
HalpaBJIeHUs 3BOIOLUNY, «O0IIKe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

OO6opynoBaHue: KOJJICKLMH, IepOapuM, MYJSDKA HCKONAEMbIX OCTATKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUICKIIMH
HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BUTHE JKU3HU Ha 3emuie

Hayunple THMOTE3bl MPOMCXOXKACHUS KU3HH Ha 3emiie. AOHOTEHE3 U TMAHCIEPMHUSL.
JloHayuHble TpPEJICTaBICHUSI O 3apPOXKACHUU SKU3HM (KpealnoHH3M). ['Mmoresa MOCTOSHHOTO
CaM03apOoKJICHHUS KU3HU U e¢ onpoBepkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. [Tactepa.
[TponcxosxaeHune Ku3Hu U acTpOOUOJIOTHSL.

OcHoBHbIE 3TaIbl HEOpraHuyeckoi Botonuy. [InanerapHas (reojaoruyeckas) BOJIOLHS.
XuMHUecKasi 3BOJIONMSA. AOUOI€HHBIM CHHTE3 OPraHMYECKUX BELIECTB M3 HEOPraHMYECKHX.
Omneir C. Mumepa u I'. IOpu. OOpa3zoBanue mnoaumMepoB u3 MoHOMepoB. KoarepBarHas
runore3a A. W. Onapuna, rumore3a mnepBuuHoro OynboHa JIx. XoisijeilHa, reHeTHYecKas
runore3a I'. Memnepa. Pub6osumsr (T. Yex) u rumoresa «vupa PHK» V. T'unbepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE ITPOTOKIIETKH.

Hcropus 3emnnm u Meronsl €€ u3ydeHHs. lickomaemble OpraHM4ecKUE OCTaTKH.
['eoxponoyorust u e¢ Meroapl. OTHOcuTenpHass U aOCOJIIOTHAsE  I'€OXPOHOJIOTHSL.
['eoxpoHOIOrMUecKas MIKajaa: 0HbI, 3pbl, IEPUOBI, JITOXH.

HavanpHble sTansl opranuueckoil sBomronuu. [losBieHne m 3BOMIOLUSA MEPBBIX KIETOK.
Opomtonusi Merabonu3zMa. BosHukHOBeHHME mepBbIX 3kocucteM. COBpeMEHHbIE MUKPOOHBIE
OMOIJICHKM KakK aHajor nepBbix Ha 3emie cooOuiectB. CtpomaTtonuTsl. IIpokapuorsr u
9YKapuOTBHI.

[Ipoucxoxaenue sykapuoT (cUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOXKJIECHHE BUPYCOB.
[IpoucxoxkaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHME  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHbIE 3Tanbl 3BOJIIOLMU BHICIIUX pacTeHUd. OCHOBHbIE apoMop(o3bl pPacTECHHH.
Beixon pacrennii Ha cymy. [losiBieHHMe CHOpPOBBIX pacTeHMH W 3aBOEBAHME HMH CYIIH.
CemeHnHbIe pacTeHus. [IponcxoxkaeHne NBETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tambl 3BOJIONMU KMBOTHOrO Mupa. OCHOBHBIE apoMOp(}O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuil B3pbIB — MOSIBIIEHHE COBPEMEHHBIX THMOB. IlepBbie XOp10BbIE
*KUBOTHBIC. JKH3Hb B Bojie. DBOMIONUS MO3BOHOUHBIX. [Iporcxoxaenue ampuouii n penTuinii.
[Tpoucxoxaenune wmiekonurarommx u ntull. [lpunnun xmoueBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU ¥ T03BOHOYHBIMU KMBOTHBIMH CYILIH.

PazBuTue )xu3Hu Ha 3emIie 10 3paM U IepruoaaM: apXxeil, IpoTepo30ii, majneo30i, Me3030H,
KaitHO30M. OOImmIas xapakTEepUCTHKa KIMMara M TeOJIOTHUYEeCKUX TpoieccoB. l[losiBiaeHue wu
paclBeT XapaKTEepHbIX OPraHU3MOB. YTJIe00pa3oBaHHE: €ro YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMOC(]ephl.



MaccoBble BBIMUPAHHS — HKOJIOTMYECKHE KPHU3HUCHI Npouuioro. IIpuyuHel B ciiencTBus
MacCcOBBIX BbIMUpaHU. COBpEeMEHHBIH IKOJOTHUECKUH KpH3HC, ero ocodeHHocTH. [Ipobiema
COXpaHeHHs OMopa3HooOpasus Ha 3emiie.

CoBpeMeHHas cucreMa opraHuyeckoro mupa. IlpuHnuns! kiaccudukanum opraHu3MOB.
OcHOBHBIE CHCTEMaTUYECKUE IPYIIIBI OPTAHU3MOB.

JleMoOHCTpaL U

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [Tacrep, . 1. Meunukos, A. U. Onapun, J[x.
Xonpeitn, I'. Mennep, C. Munnep, I'. FOpu.

Tabmuubl u cxemsl: «Cxema onbita @. Penn», «Cxema onbita JI. IlacTepa mo uzydeHuto
camo3apoxkJeHust xu3zHu», «Cxema omnbita C. Muiepa, I'. FOpu», «OTansl HeopraHMuecKon
sposonn», «l'eoxpoHonoruyeckas wmkana», «HadanpHble 3Tanbl OPraHUYECKOM JBOIIOLUNY,
«Cxema o0Opa3oBaHHMS JYKapuoT IyTeM cuMOuoreHe3a», «CuctemMa >KUBOU TMPUPOIBI»,
«Ctpoenue BHpyca», «Apomopdosbl pactenuity, «Punmodute»,  «OTHOKIETOYHbIE
BOZOpOCIN», «MHOIOKJIETOYHBIE BOIOpOCHn», «Mxm», «llamopotHukn», «l'0g0ceMeHHBIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHS HKUBOTHOTO MHUDPAY,
«ApomMopo3bl  KUBOTHBIX», «[Ipocteitmme», «KumeunononoctHsie», «llmockue uepsmy,
«YneHucToHOTr1e, «PBIOEIY, «3eMHOBOHEICY, «IIpecMmbikaromuecs», «IITuneny,
«Mnekonuraromuey, «Pa3Butue KU3HM B apxeuMcKonm apey», «Pa3BuTMe KHU3HH B
MPOTEPO30MCKON 3pey, «Pa3BuThMe KU3HM B MNAJICO30MCKOW 3pe», «Pa3BuTue KHU3HU B
ME3030MCKOM 3pe», «Pa3BuTHe JKM3HM B KalHO30MCKOM 9pe», «CoBpeMeHHas cHucTeMa
OpPraHUYECKOTO MUPaA».

ObopynoBanue: repOapuy pacTeHUN pa3IMYHBIX OTIENIOB, KOJJIEKIMM HACEKOMBIX,
BJIQKHBIE IpenapaThl >XKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIMU WITIOKOXKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, Yydejla NTHUI] M 3BEpeil, KOJUIEKIUU OKaMEHEJIOCTEH, IOJIE3HbIX
HCKOIAeMBbIX, MYJISKU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnasa JgaGoparopHasa padora «MoaenupoBanue omnbiToB Musuiepa—tOpu no
U3y4EHHIO a0MOT€HHOI0 CUHTE3a OPraHNYEeCKUX COeIMHEHH B IEPBUYHOM aTMOchepe.

JlabopaTopHnasi pabGora «lI3yueHMe U ONHCAaHUE MHCKONAEMBIX OCTAaTKOB JAPEBHUX
OpPraHU3MOB.

IIpakTnueckass padora «/3yueHue OCOOCHHOCTEH CTPOEHMS pACTEHUH  pa3HbIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHne ocoOeHHOCTEN CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. [IpoucxoxkaeHne 4yea0BeKa — AaHTPOINOreHe3

Pazpensl u 3agaun aHTpONOIOTUUA. METONBI AHTPOIIOJIOT M.

CraHOBJIEHHE NPEACTABICHUN O INPOUCXOKICHUM YEJIOBEKA. PelMruo3Hble BO33pEHUS.
CoBpeMEHHbBIE HAYUHBIE TEOPHH.

CxoacTBO 4enoBeKa € JKUBOTHBIMU. CHCTEMAaTM4eCKOE IOJOKEHHE  4YeJIOBEKa.
CBuaeTenbCTBa CXOJCTBa 4YeNOBEKa C JKUBOTHBIMU: CPaBHHUTEIBHO-MOP(HOIOTHYECKHE,
sMOpHoNornyeckne, (HU3NoIOro-OMoXUMUYeckre, moBeaeHueckue. OTauuus 4YeloBeka OT
KUBOTHBIX. [IpMOXO0K/I€eHHE W KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOIO
MO3Ta U BTOPOW CUTHAJIBHOW CUCTEMBL.

JBuwxymue cuiabl  (pakTopel)  aHTpOIIOTe€He3a:  OMOJNIOrMYecKue,  COIMalIbHBIE.
CootHorieHne 6MOJI0rMYEeCKUX U COIUAIBHBIX (DaKTOPOB B aHTPOIIOT€HE3E.



OcHOBHBIE CTaauu aHTpororeHe3a. PanHue yenoBexooOpa3Hbie 00€3bsHBI (ITPOKOHCYJIBI)
U paHHHE TOHTUBI — OOIIHE MPEAKN YeIOBEKOOOPAa3HBIX 00€3bsH U JOJICH. ABCTPATIONMUTEKH —
JIBYHOTHE NpenKu JroAci. YeloBeKk yMelnblid, NEPBbIE M3TOTOBICHUS OpyAUN Tpyna. UemoBek
IPSIMOXOJIAIINI U TIEPBBIN BBIXOJ Jitojel 3a mpernensl Adpuku. YenoBek reiaenbOeprckuii —
o0l peoK HeaHIePTaIbCKOr0 YEI0BEKa U YeI0BEKa pa3yMHOro. YenoBek HeaH1epTallbCKU
KaK BHJ JIOJCH XOJIONHOIO KIMMara. YenoBeKk pa3yMHBI COBPEMEHHOI'O THIIA, JNECHUCOBCKUMN
YeJI0OBEK, OCBOCHHE KOHTUHEHTOB 3a npenenaMu Adpuku. [Taneorenerrka v najieoreHOMHKa.

DBOIIIOLUS COBPEMEHHOTO 4YelioBeKa. ECTeCTBeHHBI OTOOp B MOMYISIMAX YeOBEKa.
MyTanuoHHbI| npotiecc U noaumopdusm. [lomynsiumnonnsie BOIHBI, Apei¢ reHOB, MUTpAIUS U
«3¢(exT ocHOBATEIIS» B MOMYJIALMAX COBPEMEHHOIO YeJIOBEKa.

UYenoseueckue packl. [lonarue o pace. bonbiime pacel: eBporeougHast (eBpasuiickas),
aBCTpaJIO-HErpouHas (9KBATOpUANIbHAS), MOHTOJIOMHAs (a3uMaTCKO-aMepHuKaHcKas). Bpems u
IyTH pacCelIeHus 4YeloBeKka 10 IulaHere. EnmHCTBO dYenmoBedeckux pac.  Hayunas
HECOCTOSITENIFHOCTh ~ pacu3Ma. [IpUCTOCOOIEHHOCTh  YelNOBEKa K  PasHbBIM  YCIIOBHSIM
OKpYXaroliel cpenbl. Biausaue reorpadudeckoid cpeapl U apeiia reHoB Ha MOPQOIIOTHIO H
(U3HOJIOTHIO YEIOBEKa.

MeXIUCUMIUIMHAPHBIE METOAbl B (U3WYECKOl (OMOIOTMYECKOi) aHTPOIOJIOTHH.
OBOJIOMOHHAS ~ AQHTPOIOJIOTMST M HaJCOAHTPOINOJIOIHMSl  YEJIOBEUECKUX  HOIYJISIIMM.
bruoconnansHple  HCCIENOBAaHMA  IPUPOABI  4YesloBeka.  MccimenoBaHue — KORPBOJIOLMU
OMOJIOTMYECKOT0 M COLIUAIBHOTO B YEJIOBEKE.

JleMoOHCTpaL U

IToprpetsr: Y. [JapsuH, JI. JIuku, A. 5. Porunckuit, M. M. I'epacumos.

Tabmuer uw  cxembl: «MeETOIBI  aHTPOMOJIOTHNY», «l OJIOBHOM MO3r  4YelOBEKay,
«YenoBekooOpa3Hble 00e3bsHbI», «CKeNeT YeI0BeKa U CKeJeT MUMIaH3e», «PyauMeHTs! u
aTaBU3Mbl», «/IBWKyIlME€ CHIIBI AHTPOIIOTE€HE3a», «OBOIIOLMOHHOE JpPEBO YEIIOBEKa»,
«ABcTpanonuTek», «HenoBek ymenbli», «HenoBek MpsIMOXOIALIil», «JleHUCOBCKHUI YeI0BEK»
«Heannepranbups», «KpomanboHub», «IIpenku yemoBeka», «ITambl SBONIOINUHN YEIOBEKay,
«Pacspl uenoseka».

Ob6opynoBaHue: MyJIsHKM OKaMEHEJIOCTEH, MpeIMETOB MaTepHabHONW KYJIbTYphl MPEIKOB
4yejoBeKa, penpoaykuuu (¢dororpaduu) KapTUH € MHUGDOJOTHYECKUMU U OuOsIeHCKUMU
CIOXKETaMM MPOUCXOXKICHUSI YelloBeKa, poTorpaduu HaxXoJ0K UCKOMAeMbIX OCTaTKOB YEJIOBEKa,
CKEJIET YeJIOBEKa, MOJIENb Yepera 4YelIOBEeKa M Yeperna IMMMIIaH3€, MOJEIb KHCTH 4YeJIOBEeKa U
KHMCTH IIMMIIaH3€, MOJIEIN TOPCa IPEIKOB YEIOBEKA.

JlaGopaTtopnas padora «l3yueHne o0cOOEHHOCTEH CTpOEHHs CKeleTa uYelloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM.

IIpakTuyeckas padora «3ydeHune 3K0JIOrMYEeCKUX aJalTalui 4YeJIOBEKa.

Tema 6. Okojormss — Hayka O B3aHMOOTHOUIEHHSIX OPraHU3MOB M
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kawueil cpeaoi

3apoxaeHue W pas3BuUTHE dSKojoruu B Tpyaax A. ['ymbomsara, K. ®@. Pymee, H. A.
CeseproBa, J. I'ekkensi, A. Tencnmm, B. H. CykaueBa. Paznmensr u 3agaum skonoruu. CBs3b
9KOJIOTHH C IPYTHMH HAyKamHu.

Metoasl skonoruu. [loneBbie HaOmOAEHNUS. DKCIEPUMEHTHI B AKOJIOTMU: MPHUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY’KaloLeH CpeJibl: JIOKaIbHBIMN,
PETHOHANBHBIN U T100aIbHbII.



3Ha4YeHHE SKOJIOTMYECKUX 3HAHUU JUIsl 4YElIOBEKa. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€H desoBeuecTBa € mpupoaor. POpMHUPOBAHME 3HKOJIOIMYECKOM KYJIBTYpPHl U
HKOJIOTMUYECKOM IPaMOTHOCTU HACEJICHUSI.

JdemoHcTpauMu

[Moptpetsr: A. I'ym6onbar, K. ®@. Pynee, H. A. CeBepuios, 2. I'ekkenb, A. Tencnu, B. H.
Cykaucs.

Tabnuubl U cxeMbl: «Pazzaensl skojgorumn», «MeTtonabl sKojaorun», «CxeMa MOHUTOpPUHTA
OKpYKaroLIeH CpeibD».

JlabopaTopnasi padora «/3ydyeHue METOZ0B IKOJIOTHYECKUX UCCIIEI0OBAHUII.

Tema 7. Opranu3mbl U cpeaa 00UTAHUS

Okonorndyeckue (akTopel M 3aKOHOMEPHOCTH HX jAedcTBus. Kiaccuduxanms
OKOJIOTHYECKUX  (akTopoB:  abuoTWyeckue, OHOTHYECKHE, aHTpomoreHuHsle.  OOmme
3aKOHOMEPHOCTH JACHCTBUA dKoJornueckux (paxropos. [IpaBuno muaumyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abunotnyeckue gaktopbl. CBeT Kak sKojoruueckuii ¢akrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OKOJOTMYECKHE TpYIMIbl PACTEHUW U JKUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CUrHaibHas pojib cBera. oronepuoausm.

Temmeparypa kak skonormdyeckuii ¢axrtop. JleiicTBue Temmeparypbl Ha OPTraHU3MBL.
[lolikniioTepMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxaocTs Kak dkojorudeckuit ¢dakrop. IIpucnocobneHus pacTeHHiA K IMOAICPKAHUIO
BOJHOTO OanaHca. Kiaccupukanus pacTeHHM IO OTHOMIEHWIO K Boje. llpucrocoOieHus
JKUBOTHBIX K H3MEHEHUIO BOJIHOTO PEXHUMa.

Cpenpl oOuTaHMsI OPraHU3MOB: BOJHAsA, HA3€MHO-BO3YILIHAS, MOYBEHHAs, TIyOHMHHAS
MOJMOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3NKO-XUMUYECKHE OCOOCHHOCTH Cpell OOMTaHHS
opranu3moB. [IpucrocobaeHmss OpraHu3MoB K )KU3HU B Pa3HBIX Cpe/iax.

buonornueckue purmbl. BHemHue n BHyTpeHHUE pUTMbI. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUN KU3HH.

XKuznennvle Gopmbl opraHuzMoB. [lonstue o xusHeHHOU (hopme. KuzHeHHBIE (OPMBI
pacTeHui: JaepeBbsl, KYCTapHUKH, KYCTapHMYKH, MHOTOJIETHUE TpPaBbl, OJHOJETHUE TPaBHI.
Kuznennole GOpPMBI JKUBOTHBIX: THIPOOMOHTHI, TE€OOHMOHTHI, a’dpOOMOHTHL. (OCOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotuueckne  daxroppl. Buasl OMOTHYECKMX  B3aUMOJEHCTBHMI:  KOHKYpPEHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koonepauus, MyTyalu3M, KOMMEHCAIN3M
(kBapTHpaHTCTBO, HaxyieOHMYecTBO). Herpoduueckue  B3auMoaeWcTBUS  (TONUYECKHE,
dopuyeckue, dadbpuyeckue). 3HauyeHHE OMOTHYECKUX B3aMMOACHCTBHIA MMl CYIIECTBOBaHUS
OpraHu3MOB B cpesie ooutanus. [[puHIINTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JleMoHCTpaL UK

Tabnuiel u cxeMbl: «DKonmoruueckue GaxTopbl», «CBETOBOW CIEKTPY», «IKOIOTHUECKUE
TPYIIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €IIOKPOBHBIE KUBOTHBIE», «XOJIOAHOKPOBHbBIE
KUBOTHBIEY», «DHU3NONOTUYECKUE ANaNTallid XUBOTHBIX», «Cpeapl OOWTaHUS OPTraHU3MOBY,
«buonoruueckue putMbl», «KuzHenHbsle popmbl pacTeHUI», «Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«9KocHCcTeEMa MIMPOKOJIMCTBEHHOTO JIecay, «IKOCHCTEMAa XBOWHOro Jeca», «llemu nutanus»,
«XumanaectBoy, «I[lapazutuzmy», «Koukypeniuss», «Cumonosy, «KommeHcammzmy.



O6opynoBanue: repbapuu pPACTEHHH W JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIHSHHUIO
Pa3IMYHBIX ~ SKOJIOTUYECKUX  (AKTOpPOB, TIepOapUH  CBETONIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOC/IMBBIX PACTEHUH, CBETOJIIOOMBBIC, TCHEIIOOWBHIE M TCHEBBIHOCIWBHIC KOMHATHBIC
pacTeHusi, repbapud U KOJUICKIIMHM TEIJIONIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTOMYUBBIX
pacTeHWii, dydela MTUIl W 3BEpei, TrepOdapuu pacTeHH, OTHOCSIIMXCS K TUTpodUTaMm,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYHH, KOJJIEKUHUU >KUBOTHBIX,
o0UTaIOMX B pa3HbIX cpefax, repOapuu U KOJUIEKIUH PACTeHUU M KUBOTHBIX, 00JIaJaIOIINX
YyepTaMu MPUCIIOCOOTICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUH IKH3HH, Tepbapuu Hu
KOJUICKIIUM PACTEHUN U JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (DOPM, KOJIJIEKIUU >KUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMYHBIX OMOTHUECKUX B3aUMOJICHUCTBUSX.

JlabopaTropnasi padora «BpisBiIeHHE TPUCITOCOOIEHU OPraHU3MOB K BIUSTHHIO CBETAY.

JlabopaTtopHasi pabora «BbisBiIeHHE MNPUCIIOCOOIEHUNH OpPraHU3MOB K BIIUSHUIO
TEMIIEpaTyphbI».

JlabopaTopHnasi padora «AHAaTOMHYECKHE OCOOCHHOCTH pPACTEHUH M3 pPa3HBIX MECT
oOHuTAHUY.

Tema 8. Jkos10rust BUI0B U NONMYJASI LM

DKOJIOTHYECKUE XapaKTePUCTUKU Tomyisiuu. [lomymnsius kak OWosoruyeckas cUcTema.
Pons HeomHOpoaHOCTH Cpefbl, (U3UYECKUX OapbepoB M OCOOCHHOCTEH OMOJIOTHM BHJIOB B
(GbopMHUPOBAHUH MPOCTPAHCTBEHHOM CTPYKTYpPHI onyJisaiuii. OCHOBHBIE IMOKAa3aTEIHN MOMYIISIUH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3PAacTHas M IOJOBasi CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUS.

DKkoyioruueckasi CTpykrypa nomyinsnud. OneHka YMCIEHHOCTH mNonyssuuu. JuHamuka
MONYJSILUY U €€ peryysiius. buotndeckuil nmoreHyan nonyasanud. MoaenupoBaHue TMHAMUKA
nonymsiuun. Kpusbsle pocta uuciaeHHocTH mnonynsuud. Kpuble BbDKHBaHUS. Perymnsius
YUCIEHHOCTH TOMYNALUNA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAIIUX OT TIJIOTHOCTH.
DKosornyeckue crpareruu BuaoB (r- u K-ctpaterun).

[TonsitTue 00 osKkojormueckoi Huiie Bupa. Mectoobutanue. MHoOroMepHas MOJENb
skosorndyeckor HumM JIx.M. XartunHncona. Pazmepsl skosiornyeckoi HUIM. [loTeHuunansHas u
peann30BaHHAs HUIIIH.

Bun kak cucrema nonynauuii. Apeansl BUAOB. Buabl M MX KM3HEHHBIE CTpaTErUU.
DKOJIOTUYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTH TOBEACHUS W MHUIpalui JKUBOTHBIX. buHONOrMyeckue HHBA3UU
YY>KEPOJIHBIX BUJIOB.

JleMoOHCTpaLuu

[Toptper: k. N. XartunHCOH.

Tabnuibl 1 cxembl: «IKOJTOTHIECKUE XapaKTePUCTUKH TTonysiuuny, «IIpoctpancTBenHas
CTPYKTypa monynsnun», «Bo3pacTHple mmpamMunabl mnonyiasuun», «CKOpOCTh 3acelieHHs
MOBEPXHOCTH 3€MJIM PaA3JIMYHBIMU OpraHu3Mamm», «Mogenb skonormyeckor Humm k. H.
XaT4MHCOHAY.

O6opynoBanue: repoapun pacTeHUM, KOJUICKIIMH KUBOTHBIX.

JlabopaTopnasi padora «lIpucrnocoOieHus ceMsH paCTeHHUI K PaCCEICHHIO.

Tema 9. Dkon0rus cood1IECTB. IKOJIOrHIECKHE CHCTEMBI.

CooOmiecTBa opraHu3moB. buoiieHo3 u ero crpykrypa. CBs3u MexXIy OpraHHM3MaMu B
OuoreHose.



OxocuctemMa Kak OTKpeiTas cucrema (A. JIk. Tencnam). DyHKIMOHAIBHBIE OJOKH
OpPraHuU3MOB B HKOCHUCTEME: IMPOJYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduyeckne ypoBHH.
Tpoduueckue nenu u cetu. Abnorndeckue O10KK dKocucTeM. [10YBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopot BemiecTB 1 MOTOK SHEPTUU B SKOCHCTEME.

OcHoBHbIE TTOKa3aTeNu 3KocucTeMbl. broMacca u nmpoaykius. JKOJI0rH4eckie mupaMubl
yuces, 0MOMacchl U SHEPTUU.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HarpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccuu. IlepBuyHbIE M BTOPUYHBIE CYKIIECCHH M HMX
OPUYMHBL. AHTPONOreHHbIe BO3JCHCTBUS Ha cykueccuu. KimmakcHoe coo01ecTBo.
buopasHoobpasue u noiaHoTa KpyroBopoTa BEIIEeCTB — OCHOBA YCTOMYHBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKocucmemsbl 03ép U peKk. IKocucmemvl Mopeti U OKeaHos.
DKocucmemvl myHOp, 1ecos, cmenet, NyCmbitb.

AHTpPOIIOTEHHBIE  SKOCUCTEMBbI. ATrposkocuctema. ArponeHo3. Paznuuus Mexay
AHTPONOTEHHBIMU U MPUPOJHBIMU IKOCHCTEMAaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOo3kocucteM. ['opoackas ¢uiopa u dayna.
CunanTponuzauus ropojckoi ¢ayHbl. buonornueckoe U XO34HCTBEHHOE 3HAUYEHHUE
arpodKOCHCTEM U YPOOIKOCUCTEM.

3aKkOHOMEpPHOCTH  (OPMHPOBAHUS  OCHOBHBIX  B3aUMOJCHCTBUH  OpraHU3MOB B
KocHUCTeMax. Ponb Kackaonozo s@pgexma u 6ud08-30upuxamopos (Kiouesvix 6udos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM U  BEIIECTB MEXKAY CMEXKHBIMU
9KOCUCTEMaMH. YCTOWYUBOCTh OPraHU3MOB, TOMYNALMA U OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTCHHBIX BO3/IEHCTBUH.

Mexanuzmvl  8030eticmeus  3a2psA3HeHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM VPOBHSAX, OCHOB8bl IKOJIOSUYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTo0I0rus MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX YIKOCHUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmune! u cxembl: «CTpyKTypa OMOLIEH03a», «DKOCUCTEMA IMIMPOKOJIMUCTBEHHOTO JIECa,
«DKOoCcUCTEMa XBOMHOTO Jseca», «DyHKIMOHAIBHBIE TPYIIBI OPraHU3MOB B OIKOCHCTEMEY,
«KpyroBopor BemecTtB B 3kocucteMe», «llenmn mnuTaHus (macTOMINHAsA, JETPUTHAs),
«DKoJOrHUecKas MUpaMua Yucen», « IKOJIOrndeckas nupamuia OuoMacce», «9KOJIOTHUEcKas
nupamuia sHeprum», «OOpasoBanue Oonora», «llepBuunas cykmeccusi», «BoccranoBieHue
Jeca Toclie ToXkapa», «IKOocHcTeMa 03epa», «ArpomeHo3», «KpyroBopoT BemecTB W TOTOK
DHEPTHUU B arporeHosey, «I[Ipumepsr ypOoskocucTem».

Ob6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMA HACEKOMBIX, dydesia MTUI] 1 3Bepeil,
repOapuu KyJIbTypHBIX U IUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJIENTb SKOCUCTEMEI.

IpakTnyeckas padora «/3ydyeHnue u onrcanne ypo0oIKOCHCTEMBD.

JlabopaTopHas pa6ora «/3yueHnne pazHOOOpa3usi MEIKUX MOYBEHHBIX YJICHHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX).

JKCKypeust «IKCKypcusi B TUIMUHBIA OuoreoreHo3 (B AyOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJOJBHBIN WM IOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKYpPCHsI B arpodKOCUCTEMY (Ha MOJIE UITH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — riio6anbHasi IKOCHCTEMA



buocdepa — obmennmanerapHas o0osiouka 3eMiid, TIIe CYHIECTBYET WJIM CYIIECTBOBaJIa
*u3Hb. Pa3BuTHe npeacraBnenuii o buocdepe B Tpyaax 3. 3iocca. Yuenue B. U. Bepnazackoro o
o6uocdepe. Obmactu 6uocdeps! u e¢ coctas. KuBoe BemecTBo 6Mochepsl U ero GyHKIHU.

3aKOHOMEPHOCTH CymiecTBoBaHMS Onocheprl. OcobeHHOCTH Ouocdepbl Kak TII00aTbHON
sKocucTeMbl. Jl[MHamMu4eckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOreOXMMHUYECKHE UKITBI (YIiIepo/ia, a30Ta). PUTMHYHOCTH siBIIeHUH B Onocdepe.

3onaneHOCTh OUOChepsl. [lonsaTre o Guome. OCHOBHBIE OMOMBI CYIIU: TYHJApA, XBOWHBIC
jeca, CMEUIaHHbIE U HMIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHbI, IyCThIHU, TPOIIUYECKUE JIeca,
BBICOKOTOpBs. Kimar, pacTuTeNbHbBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKUIUS SJKHBBIX CHCTEM, OLEHKa HMX PECYpCHOrOo TMOTEHIHala H
O6uochepHbIX QYHKIIHM.

JleMoOHCTpaL U

[Toptpetsi: B. . Bepnaackuii, 3. 3tocc.

Tabmuiet u cxemsl: «I'eocheprr 3emnny», «Kpyroopot azorta B nmpupojae», «KpyroBopot
yriepojsia B mpupozae», «KpyroBoport kuciopoaa B npupoje», «KpyroBopoT BoJbI B PUPOJIEY,
«OcHoBHBIE OuOMBI cymmy», «Kmumarudeckue mosica 3emumy, «Tynmpaw, «Taiiray,
«CMmemannbii - nec», «lllupokonuctBenubii necy, «Ctenb», «CaBanHa», «llycThiHSY,
«Tponnueckuit necy.

O6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YennoBek u okpy:xamomas cpeaa

DKOJIOTHYECKHe KpU3UChl W HMX MpuuuHBL. BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE BOJHOM cpeabl. Oxpana
BOJHBIX pecypcoB. Pa3pyiienue noussl. OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHue kimumara.

AHTpOIIOT€HHOE  BO3JCHCTBME HA pACTUTENbHBIM U JKUBOTHBIM Mup. OxpaHa
PACTUTEILHOTO M XUBOTHOTO MUpa. OCHOBHBIC MPUHIUITBEI OXpaHbI IPUPOIbl. KpacHble KHHUTH.
Oco60 oxpansiembie npupojnbie Tepputopun (OOIIT). borannyeckue caapl U 300JI0TUYECKUE
MapKH.

OCHOBHBIE TTPUHITUIIBI YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA M MPHUPOAbL. PamrioHansHOe
MPUPOJONIONB30BAaHIUE M COXpaHEHHWE Ouoyiormueckoro pasHooOpasus 3emuu. OOmme
3aKOHOMEPHOCTHU TIIO0ATBHBIX IKOJOTUYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €0 BEepOSTHBIC TIOCTIEICTBHSI.

Pa3BuTHe METOMOB MOHHMTOPMHTA pPa3BUTHS OMACHBIX TEXHOTEHHBIX TMPOIIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaroujell U KOHKYPEHMOCNOoCOOHOU
snepeemuxke. buonozcuueckoe pasnoobpazue u o6uopecypcvl. Hayuonanonvie ungopmayuontule
cucmemvl, obecneuusarowue O00CMYn K UHGOpMAYUU NO COCMOAHUIO OMOENbHbIX BU008 U
akocucmem. OcHo8bl IKOpeaburumayuu SKOCUCmem u cnocooo8 6opvobl ¢ OUONOBPEHCOECHUAMU.
Pexoncmpyxkyusa mopckux u HazemMHbix 9KOCUCTEM.

JleMoHCTpanun

Tabmuiel ©  cxembl: «3arpsizHeHUE aTMmochepbl», «3arpsi3HEHUE TUAPOCHEPH,
«3arps3HeHre mouBbl», «[lapHukoBelli 3ddekr», «Ocobo oxpaHseMble MPHUPOJHBIE
TeppUTOpUN», «MoOJenu yrnpaBasieMOro MUPay.

O6opynoBanue: (otorpaduu oOXpaHsSEMbIX pPACTEHUH U IKUBOTHBIX KpacHOil KHUTH
Poccutickoit @enepannu, KpacHol KHUTHM pervoHa.



Yyert patoyeii nporpaMmMbl BOCIUTAHUSA

Peanuzanus BocUTaTENbHOTO MOTEHIMAIA YPOKOB OMOJIOTUH TPEAyCMaTPHBAET:

1.

MaxkcumanbHOE HCIOJIb30BAHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJIEpXKAaHUA Y4eOHOTO
npeamera «buosorus. YriyOneHHBIH ypoBeHb» Uil (POPMHUPOBAHMS y OOYHaIOLIMXCS
POCCUICKHX TPaJULUOHHBIX JyXOBHO-HPABCTBEHHBIX M COLMOKYJIBTYPHBIX LEHHOCTEH,
POCCHICKOI0 MCTOPUYECKOI0 CO3HAHMsI Ha OCHOBE MCTOPUUYECKOIO IMPOCBELIEHUS; 110100D
COOTBETCTBYIOILIEIO COAEP)KAHHUSA YPOKOB, 3aJaHMM, BCIIOMOTaTEJIbHBIX MAaTEpUANOB,
MPOOJEMHBIX CUTYAIUH I 00CYXKIACHUM;

BxiroueHne 1L€IeBbIX OPUEHTUPOB PE3YJIbTATOB BOCIMTAHUSA, UX YYET B OINPEACICHUU
BOCIIMTATEJIbHBIX 3a1a4 YPOKOB, 3aHITHH;

BxiroueHne B cojepikaHu€ YpPOKOB IPAa3JHUYHBIX U NaMATHBIX AT B COOTBETCTBUU C
KaJICHJapHBIM TUIAHOM BOCIIUTATEIbHOIN paboThI;

Bb10op MeTO0B, METOIMK, TEXHOJOTHM, OKa3bIBAIOLINX BOCIIUTATEIbHOE BO3/IEHCTBHE Ha
JMYHOCTb B COOTBETCTBUM C BOCIIUTATEJIBHBIM UACAIOM, LEIbI0 U 33Ja4aMH BOCIIUTAHUS,
LIEJIEBBIMU OPUEHTUPAMU PE3YyJIbTAaTOB BOCIIUTAHMUS;

[TpuBneueHre BHUMaHUs OOYYaIOIIUXCSA K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypokax
NPEMETOB, SIBICHUH M COOBITHIA, WHUIIMUPOBAHUE OOCYKIICHHH, BBHICKA3bIBAHUN CBOETO
MHEHHUS, BBIPAOOTKU CBOETO JINYHOCTHOTO OTHOILEHUS K N3Y4aeMbIM COOBITUSIM, SBJICHUSM,
Iuam;

[lpuMeHeHHe WHTEPAKTHBHBIX (GopM  yueOHOH paboThl —  HMHTEIICKTYAIbHBIX,
CTUMYJIMPYIOLIMX [TO3HABATEJIbHYI0 MOTHBALMIO, UTPOBBIX METOIUK, AUCKYCCUH, NAIOIINX
BO3MOXKHOCTb IPUOOPECTH OMBIT BEJAECHUS KOHCTPYKTHUBHOI'O JUaora; rpyninoBoi padoTsl,
KOTOpasi yYUT CTPOMUTH OTHOLIEHHS U JEHCTBOBATH B KOMaHJE, CIIOCOOCTBYET PAa3BUTHIO
KPUTHYECKOIO MBIILICHHUS;

[ToGyxnenue oOyuarommxcsi coONI0aTh HOPMBI IOBEAEHUS, MpaBuUia OOIIEHUS CO
CBEPCTHUKAMH U TEIarOorMuYeCKUMHU paOOTHUKAMH, COOTBETCTBYOIIME ykiany MBOY
«Kaproropckass CII Nell8», ycraHoBIeHHME U TOAJAEPXKKY JA00pOKeIaTebHON
aTMocQepBhl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U Koanvecrso dyeKkTpoHHbIe (LM (POBbLIE)
n/n TE€M NpOorpaMMbI JacoB o0pa3oBaTe/bHbIE pecypchl
Bcero

bubmuorexa [JOK
1 Buosorus kak Hayka 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

JKuBbIe CHCTEMBI U UX bubmorexa LIOK
2 S 2 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [JOK
3 buonorus KneTku 2 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

XuMu4eckas Opranusanus bubmorexa [OK
4 OLCTKIL 10 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmuoreka [JOK
5 CrpoeHre U QyHKITHH KICTKH 8 https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a

OOMeH BelecTs 1 bubnmoreka [JOK
6 npeBpalieHre YHEPTUU B 9 https://m.eds00.ru/863e6122
KJICTKE https://m.edso00.ru/863e632a

Hacnencteennas nndopmarus Brbmorexa LIOK
7 1 peamm3amIs 68 B KIETKE 9 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

bu6nmmorexa [JOK
8 JKW3HEHHBIN UK KIETKH 6 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

T T m— bub6nuorexa [IOK
9 J—— 17 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

PazMHOxkeHue u pa3BuTHe bubmuorexa LIOK
10 8 https://m.edso0.ru/863e6122
OpTaHH3MOB https://m.eds00.ru/863e632a

I'eneTnka — Hayka o bubmmoreka [IOK
11 HACJIEICTBEHHOCTH U 2 https://m.edso0.ru/863e6122
U3MEHYMBOCTH OPTaHU3MOB https://m.edso0.ru/863e632a

3aKOHOMEPHOCTH bubmorexa LIOK
12 10 https://m.edso0.ru/863e6122

HAaCJIeJICTBEHHOCTH

https://m.edso0.ru/863e632a
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https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK

13 ijﬁ;iﬁi Z:;TH 6 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
bubmuoreka [JOK
14 ['eHEeTHKA YETOBEKA 3 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
bubmuoreka [JOK
15 Cerekiust OpraHu3MOB 4 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
buorexHnonorus n bubmmorexa [IOK
16 R 4 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
17 HTtorosoe 3ansarue 1
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

11 KJIACC

KoauuecTBo
Ne HanmeHoBaHMe pa3iesioB U YACOB DJIeKTpOoHHbIe (HM(ppoBbIE)
n/n TeM MPOrpamMMbl o0pa3oBaTe/ibHbIE pecypchl
Bcero

3apoKICHUE U pa3BUTHE bubmuoreka [JOK
1 SBOJIFOIIMOHHBIX 4 https://m.eds00.ru/863e6122
[IPEACTaBICHHUN B OHOJIOTHH https://m.eds00.ru/863e632a

MUKpPOIBOIIONUS U €€ bubmorexa HOK
2 S— 14 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

MakponsBosntonus u e¢ bubmmorexa LIOK
3 — 6 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

[IpoucxoxaeHue u pasBuTue Bubmmorexa [TOK
4 U3 1A 3 15 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

[IpoucxoxaeHue yenoBeka — Bubmmorexa LIOK
5 10 https://m.eds00.ru/863e6122
AHIPOTIOTEHES https://m.edso0.ru/863e632a

DKOJIOTHS — HayKa O

B3aMMOOTHOILIEHUAX bubnmoreka [JOK
6 OpPraHHU3MOB U 3 https://m.edso0.ru/863e6122
HAJIOPTaHU3MEHHBIX CHCTEM C https://m.edso0.ru/863e632a

OKpYy>Karollen cperon

bu6mmoreka [IOK
7 OpraHu3Mmebl U cpeia OOUTaHUs 9 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

bu6mmoreka [IOK
8 DKOJIOTHS BUIOB U MOIYJISIIMI 9 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

DKOJIOTHS COOOIIECTB. bubmmorexa LIOK
9 KONOLHMECKME CHOTEMEL 12 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

buocdepa — rmobanpHas bubmorexa LIOK
10 6 https://m.edso00.ru/863e6122
JrocHeTeMa https://m.edso0.ru/863e632a

bu6mmorekxa [IOK
11 YesoBek U OKpyXKarolas cpeia 6 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
12 O0o0011IeHTEe ¥ TOBTOPEHUE TI0 8



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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