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MNOSACHUTEJIbBHASA 3AIIUCKA

[lporpamma mo ydyebHOMY mpeametry "buosorws" (manmee - Ouosorusi) Ha
YpOBHE cpeaHero oomiero ooOpazoBaHusi paspaboTaHa Ha ocHOBe dDenepaibHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpaszoBanuu B Poccuiickoit deaeparyny,
OI'OC COO, Konuemnuuu mnpenojaBaHus ydyeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHON pabodelt mporpaMMbl BOCITUTAHUS.

VYueOunnlii npenmer «buonorus» yrimyOnénHoro ypoBHa wusydenus (10-11
KJIACChl) SBJISIETCSI OJTHAM M3 KOMIIOHEHTOB MpenMeTHou oOnactu «EcTecTBeHHO-
HayyHele mnpenMetb». CormacHo mnonoxenuasm @OIOC COO npodunbHble
yueOHble MpEeAMEThl, U3y4aeMble Ha YITyOJIEHHOM YpPOBHE, SIBISIOTCS CIOCOOOM
muddepennmanuu  oOydeHHss Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUs |
NPU3BaHbl O0OECTICUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeaHuM TpodeCCHOHAIBLHBIM U BBICIIUM O0Opa3zoBaHHEeM. B To ke Bpems
KOKIbI W3 OTUX YYEOHBIX MPEAMETOB JOJDKEH ObITh OPUEHTHPOBAH Ha
NPUOPUTETHOE peIIeHne O00pa30BaTENbHbIX, BOCHHUTATEIbHBIX M Pa3BHBAOLIUX
3a/lay, CBSI3aHHBIX C MpodopHeHTanueil 00yYaroluxcs M CTUMYJIUPOBAHHUEM
UHTEpECca K KOHKPETHOW OOJIACTM HAYYHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEUIIUHOM, YKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM WM BOCHHBIM JIEJIOM.

[lporpamma mo yuebHomy mnpenMery "buonorus" naér mpeacraBieHuE o
HeJM M 3ajadyax u3ydyeHus ydeOHoro mnpeamera «buosorus» Ha yriayO0ia€HHOM
YpOBHE, OMpeenseT 00a3aTeNbHoe (MHBapUAHTHOE) MPEAMETHOE COJIepKaHUEe, €ro
CTPYKTYpUpOBaHHE IO pa3jenaM W TeMaM, paclpelesieHHe M0 Kiaccam,
PEKOMEHAYET TOCIeI0BATENbHOCTh M3YYCHHS Y4YeOHOTO Marepuana ¢ y4EToM
MEXIIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOTO Ipoliecca,
BO3pACTHBIX OCOOEHHOCTeH oOydaromuxcsi. B mnporpamme 1o Ouonoruu
peanu30BaH NPHUHILMI NPEEeMCTBEHHOCTH C HW3Y4Y€HHEM OHOJIOTUM Ha YpOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHus, Omarogapss 4YeMy MPOCMaTPUBACTCA
HANPABJICHHOCTh  Ha  MOCJENYyIollee  pa3BUTHE  OWOJOTUYECKUX  3HAHUM,
OPUCHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PECHMUS,
HKOJIOTUYECKOTO MBIILIEHUS, TPEACTAaBICHUN O 3J0pOBOM o00Opas3e >KHU3HHU, Ha
BOCIIUTaHWE OEPEKHOTO OTHOIIEHUS K OKpyKalolled mpupoaHoil cpeme. B
nporpaMMme 1Mo OWOJOTHHM TakXe IOKa3aHbl BO3MOXKHOCTH Y4e€OHOTO MpenMera
«buomoruss» B peaymsanuu  TpedboBannit ®I'OC COO K IUIAHUPYEMBIM
JMYHOCTHBIM, METampeJAMETHbIM U TPEAMETHBIM pe3yJbTaTaM OOydYeHUs U B
GbopMUpPOBAaHUM  OCHOBHBIX BHJIOB  Yy4€OHO-TIO3HABATEILHON  JIEITEILHOCTH
00yJaronuxcsi MO0 OCBOCHMIO COJAEpkKaHUS OMOJOTHMYECKOTO O0Opa3oBaHUs Ha
YPOBHE CpPEIHEro 00IIero 0opa3zoBaHusl.

VYuebnbiii npeamer «buosnorus» Ha ypoBHE cpeaHero ooiiero oOpa3oBaHUS
3aBepuiaeT OWOJIOTMYECKOe OOpa3oBaHHE B IIKOJE M OPHUEHTHUPOBAH Ha



pacuipeHre M yriryOjeHue 3HaHUW OOydaroluxcs O KMUBOM MPHUPOJE, OCHOBAX
MOJIEKYJISIPDHOM M KJIETOYHOW OWOJIOTHH, SMOPHUOJOTUM U OHOJOTHH Pa3BUTHS,
TeHETHKH, CEJIEKIIUH, OMOTEXHOJIOTHUH, YBOJIOIMOHHOTO YYEHHUSI M IKOJIOTHH.

M3yuenne yueOHoro mnpeamera «buosnorus» Ha yriiyOJEeHHOM YpOBHE
OPHMEHTHUPOBAHO HA MOJATOTOBKY OOy4arolUXCs K MOCIEAYIOUIEMY MOJIy4EHHUIO
OuoJiorM4eckoro  o0Opa3oBaHMs B  By3aX W OpraHu3alusax  CpEIHEro
npogeccuoHanbHOro oOpazoBaHusi. OCHOBY €ro COJIepkaHHUsI COCTaBISIET CUCTEMA
OMOJOTMYECKUX  3HAHUH, TMOJYYEHHbIX TNPU  HU3Y4YEHUH  OOy4YarolUMUC
COOTBETCTBYIOIIUX CUCTEMATHYECKUX pa3AesioB OMOJOrMH Ha YpPOBHE OCHOBHOTO
obmero ob6pazoBanus, B 10—11 kiaccax 3TH 3HaHMS TOJy4alOT pa3BuTHe. Tak,
pacmivpeHsl M yriyOJieHbl OWOJIOTMYECKHE 3HAaHUS O pPACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3Me€ YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KH3HH,
JOTIOJTHUTENBHO BKIIFOYEHBI OMOJIOTUYECKHE CBEEHHS MPUKIIAJIHOTO U MOKUCKOBOTO
Xapakrepa, KOTOPble MOXKHO HCHOJb30BaThb KAK OPUEHTUPBI JJI MOCIEAYIOUIEro
BbIOOpa mpodeccuu. Bo3moxkHa Takke HMHTErpanys OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMU 3HAHUSIMH, MOJIYYEHHBIMU OOYYAIOIIUMHCA MPU H3YUEHHUH
bus3uKy, XumMuu, reorpadud U MaTeMaTHKU.

CrpykTypa mnporpaMmbl 1o y4yeOHoMy mpenmery "buonorus" otpaxkaer
CUCTEMHO-YPOBHEBBIA U 3BOJIOIMOHHBIA TMOJAXOJbl K HW3YYEHUIO OHOJIOTHH.
CornacHo 1M, M3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE ISl KUBBIX
CHCTEM PA3HOI0 YPOBHS OPraHU3alliM, SBOJIOLMUA OPraHMYECKOro Mupa Ha 3eMile,
COXpaHeHUs OHOJIOTUYECKOro pa3sHooOpa3ust 1uiaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHONW M KJIETOYHOW OMOJIOTHMH, SMOPHUOJIOTHH H
OMOJIOTMH pa3BUTHSA, TE€HETHKH M CEJEKLMH, OMOTEXHOJOTUHM WU CHUHTETUYECKOU
OMOJIOTHH, aKTyaJM3UPYIOTCS 3HAaHUS oOOyyarouuxcs no OOTaHMKE, 300JI0THH,
aHatomuu, ¢Guzuonoruu yenmoBeka. B 11 kmacce wu3ydaroTcs 3BOJIOLMOHHOE
y4€HHE, OCHOBBI DKOJIOTHH U yUY€HHE O Onocdepe.

VYueOnblii  npeamer  «buonorusi»  mpu3BaH =~ 00€CIEYUTh  OCBOEHHE
oOy4JaromuMucs OUOJIOTUYECKHX TEOPHUI M 3aKOHOB, WJEH, MPHUHIUIIOB U MPaBUIL,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, 3HAHUMN O
CTPOEHUH, MHOTOOOpa3sMU M OCOOCHHOCTSX KIETKH, OpTaHW3Ma, IOIYJIAIHH,
OMOIIEHO3a, IKOCHCTEMBI, O BBIJAIOUIUXCS HAYYHBIX JOCTHKEHHAX, COBPEMEHHBIX
UCCIIEIOBAHUSAX B OMOJIOTMH, TIPUKIAIHBIX acleKTaXx OMOJIOTHYEeCKHX 3HaHWM. J[is
pa3BUTUS M MOJJEp)KaHUS HHTepeca OOydaromMxcs K OHOJOTMM Hapsly Cco
3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepuana B COJAEPNKaHUM MPOrPaMMBbl
no OMOJIOTMH TPETyCMOTPEHO 3HAKOMCTBO C HMCTOPHUEN CTAaHOBIEHHS U Pa3BUTHUS
TOW WIM HWHOW 007acTH OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHHE BAXXHEMIINX OMOJIOTMYECKUX M IKOJOTMYECKHX NPOOJIEM.



Llenp u3yuyenus yuebHoro npeamera «buonorus» Ha yriayOoJéHHOM YpOBHE —
OBJaJicHHEe  OOyYalomMMHCS  3HAHUAMH O  CTPYKTYPHO-(DYHKIIMOHAIBHOM
OpraHM3aliyd JKMBBIX CHCTEM pa3HOTO paHra ¢ NpUOOpETEeHHE YMEHH
UCMOJIb30BaTh 3TH 3HAaHUS B (POPMUPOBAHMU MHTEpeca K OMNpeAecsi€éHHON o0iacTu
npoeCCUOHATIBHOM JIeATEbHOCTH, CBA3AHHOM ¢ OHOJIOTHENH, WM K BBIOODPY
y4eOHOTO 3aBEICHUS JJIs1 MTPOJOJDKEHHS] OMOJIOTUYECKOTO 00pa30BaHUs.

Joctmwxkenue 1end  u3ydeHuss ydyeOHoro mpeamera «buonorus» Ha
yriIyOJaEHHOM YpOBHE 00ecneurBaeTCsl PElIeHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYaIOIIUMUCSH CUCTEMBbl OHMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEMIMAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W
NpaBUiIaXx, COCTABISIOMIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTHUHY MHUpA; O
CTPOCHHU, MHOTOOOpa3uu M OCOOEHHOCTSIX OHOJIOTHUECKHX CHCTeM (KJIETKa,
OpraHu3M, MOMYJSIus, BUA, OUOTEOIeH03, Ouocdepa); 0 BBIIAIOMIUXCS OTKPBITHAX
U COBPEMEHHBIX HCCIIEI0BAHUSAX B OMOJIOTUM;

O3HAaKOMJIEHHE OOydYaronuxcs € METOJaMU T[O3HAHUSl >KUBOM MPUPOJIBL:
UCCIIEIOBATEILCKUMHA ~ METOJaMU  OMOJIOTHYECKMX HayK (MOJEKYISIpHOU W
KJIETOYHOW OHOJIoTMH, HMOPHUOJIOTMM U OWOJIOTMM PA3BUTHUSI, TEHETUKH U
CeNIeKIUH, OWOTEXHOJOTUM M  CHUHTETHMYECKOW OHOJIOTHM, MaJeOHTOJOTHH,
9KOJIOTMH);  METOJaMH  CAMOCTOSITEIbHOTO  MPOBEACHUS  OMOJOTMYECKUX
UCCleZJOBaHUN B Jjabopatopud W B 1pupoae (HaOmIoAeHHe, H3MEpPEHUeE,
HKCHEPUMEHT, MOJIETMPOBAHUE);

OBJaJIcHHE  OOYyYalOUIMMHUCS  YMEHHUSIMHU: CaMOCTOSATENbHO  HAXOIWTh,
aHANTM3UPOBATh W HCIOJIB30BAaTh OMOJOTHYECKYI0 HWHGOPMAIHIO; IOJb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH W CHUMBOJIMKOM; yCTaHAaBIUBATH CBSA3b MEXKIY
pa3BUTHEM OMOJOTMM M  COLMAJIBHO-IKOHOMUYECKMMH UM  HKOJOTMYECKUMU
npoOjeMaMy YeOBEYECTBA;, OIEHUBATH MOCIEACTBHS CBOCU JACSITEIHHOCTH IO
OTHOIICHUIO K OKPYXAroMIel TPHUPOTHOU Cpele, COOCTBEHHOMY 3I0pPOBBIO U
3M0POBBI0  OKPYXAlOIIMX  JIIOJed; OOOCHOBBIBAaTH U  COONIIOJATh  MEpHI
npopUIaKTUKH MH(EKIMOHHBIX 3a00JIeBaHUM, MpaBWiia MOBEAEHUS B MPUPOJE U
obOecrieueHusi 06€30MaCHOCTU COOCTBEHHOM KU3HEACSTENBHOCTH B YpPE3BbIYANHBIX
CUTyallusix MPUPOJAHOTO M  TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHbIE HAyYHBIE OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BUTHE y OOYYArOIIMXCS WHTEJUICKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEM
B IPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSIMH U COBPEMEHHBIMU
UCCIIEIOBAHUSAIMM B OHOJIOTMH, pEIIaeMbIMU €10 MpoOJieMaMu, METO/I0JIOTHEN
OHMOJIOTHYECKOTO UCCIIeIOBaHUS, MPOBEICHUS IKCIIEPUMEHTATHEHBIX
WCCIICIOBAHNH, PEIICHUS] OWOJIOTHYECKUX 3aJ1a4, MOJEIUPOBAHMS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTAaHUE Yy OOYyYarOIIMXCS [IEHHOCTHOTO OTHOIIEHUS K YKUBOW MPUPOJE B
IIEJIOM U K OT/ACIbHBIM €€ 00BEKTaM U SBJICHUSAM; (POPMHUPOBAHHUE IKOJOTUYECKOH,
TCeHETUYECKOW TPaMOTHOCTH, OOIeld KyJIbTypbl TOBEICHUS B  IPHUPOJEC;
UHTETpali €CTECTBEHHO-HAYYHBIX 3HAHUIA;

npuoOpereHue  OOyYarOIMIMMHUCS ~ KOMIIETEHTHOCTH B PallMOHAJIBLHOM
NPHUPOAOTIOIB30BaHUN (COOIOICHNE TPaBWJI TIOBEACHUS B TPHUPOJIE, OXPaHBI
BUJIOB, PKOCUCTEM, OMOC(hEphl), COXpaHEHUH COOCTBEHHOTO 370POBbS U 310POBBS
OKpyXKawmux Jojaed  (coOmogeHuss Mep  NpoWIAKTHKH  3a00JIeBaHUM,
obecrieueHrne O€30MACHOCTU KU3HEACSATEIBHOCTH B YPE3BBIYANHBIX CHUTYaIHSIX
OPUPOJHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUs
OMOJIOTUYECKUX 3HAHUU M YMEHHUH B OBCEAHEBHOM JKU3HU;

CO3JaHME  YCJIOBMH Ui  OCO3HAHHOTO  BBIOOpa  OOYy4YaIOIIUMUCS
VHJUBUYaIbHON oOpa3zoBareIpbHON TPACKTOPHUH, CTIIOCOOCTBYIONIEH
NOCIEAYImEeMy NpodEecCHOHATILHOMY CaMOOIPEACIICHUI0, B COOTBETCTBUU C
WHAUBUAYaIbHBIMU HHTEpPECaAaMU U MOTPEOHOCTSIMU PETHOHA.

OO1iee 4KCIO 4acoB, OTBEACHHBIX HAa M3y4YeHHE OUOJIOTUM Ha YIIyOJCHHOM
YpOBHE cpeaHero oomiero oopasopanwus, cocrasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hememo), B 11 kmacce — 102 gaca (3 yaca B HEACNIO).

OT60p OpraHu3alMOHHBIX (HOPM, METOJIOB M CPEIACTB OOy4EeHHs] OUOIOTHH
OCYIIECTBJISIETCS. ¢ Y4YETOM CHEIM(PUKUA €ro COJAep’KaHWs U HAMpaBICHHOCTH Ha
NpOJOJDKEHHE  OMOJIOTMYECKOTr0  OOpa3oBaHMsl B OpraHU3alUsAX  CPEIHEro
poeCCHOHATILHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM yCIIOBUEM TP 00YYEHUHN OMOJIOTHH Ha YTIIyOJIEHHOM YPOBHE
SBJISIETCS IPOBEJIEHNE TaOOPATOPHBIX U MpaKkTHUecKux padoT. Taxxke yuactue
00y4Yarouxcsi B BBHITIOJHEHUHN MPOCKTHBIX U y4€OHO-UCCIIEe0BATEIbCKUX PaboT,

TCMATHUKA KOTOPBIX OIPCACICTCA YIUTCIICM HAa OCHOBC MMCIOIIUXCA
MAaTCPUaIbHO-TCXHUICCKUX

11 KJIACC

Tema 1. Cenekuusi OpraHu3sMoB

JloMecTukanus W CeNEKIUs. 3apoXJICHUE CEJICKIMH W JOMECTHKAIUU.
VYuyenne H. . BaBunoBa o ILleHTpax TMpOUCXOXKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. PoJib cenexkuuu B CO3IaHMM COPTOB PACTEHUH M MOPOJ
#KUBOTHbIX. CopT, TmOpoJa, IWITaMM. 3aKOH TOMOJIOTMYECKUX pSAO0B B
HacjaenacTBeHHOM wm3MmenumBocth H. WM.  BaBmioBa, ero 3HadyeHue s
CEJIEKIIMOHHOM palboThI.

Metonbl cenekuMoOHHOW paboTel. MckyccTBeHHBI OTOOpP: MAaccOBBIA U
VHIUBUyaJIbHBIMN. DTaribl KOMOMHAIIMOHHOM CEJICKIIUU. HcnwiTanue



npou3BoaUTENEH MO TOTOMCTBY. OTOOp MO TEHOTUIY C TOMOILIBIO OLIEHKU
¢deHoTUna moToMcTBa M OTOOP MO reHOTUIy ¢ moMouisio aHanuza JIHK.

HcKycCTBEHHBIA ~ MyTareHe3  Kak  METOJ ~ CEJIEKUMOHHOW  padoThI.
PagyannoHHblli 1 XMMUYECKMM MYyTareHe3 KaKk MCTOYHHUK MYTAlMH y KyJbTYPHBIX
¢opm opranuzMoB. MHcnonb3oBaHME TE€HOMHOIO PENAKTUPOBAaHUS W METOJ/OB
pekomOuHanTHeIX JIHK a1 nomyyeHuss ucXoaHOTo Marepuana JJjisl CEJIEKIHU.

[losmyuenue MOJIMIUTIOUOB. BuytpuBunosas ruOpuan3aLus.
bnuskoposncTBeHHOE — CKpeUlMBaHWE,  WIM  WHOPUIMHT. Heponcreennoe
CKpellluBaHue, wWiu ayTOpuauHr. I'erepo3uc u ero npuyuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpuausanus. [lpeogosienne Oecronus
MEXBHJIOBBIX THOpUIIOB. JJOCTHXKEHHSI CeNeKIIMM PACTEeHUM U KUBOTHBIX. «3enénast
DeGONIOYUAY.

CoxpaHeHuE M HM3YyYEHUE T€HETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTECHHUA U
UX JHUKUX  pOAMYEeN I CcO3J4aHWsl  HOBBIX COPTOB M THOpPUIOB
CEJIbCKOXO3SMCTBEHHBIX  KYJIbTYp.  M3yuenue, coxpameHue u  ynpaejeHue
2EHEMUYECKUMU PecypCcamu CeNbCKOXO3AUCMBEHHbIX U NPOMBICI08bIX HCUGOMHBIX
8 Yesax YAVUUEHUS CYWeCm8YIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
mom uucie ¢ NpUMeHeHUeM COBPEeMEHHbIX Memo008 HAYUHbIX UCCLe008aHUl,
nepeodogvix uoell u nepcneKmueHuIX mexHoI02Ul.

JdeMoHcTpauuu

[loptpersi: H. WM. Basunos, W. B. Muuypun, I'. J[. Kapneuenko, II IL
Jlyxpsanenko, b. JI. Acraypos, H. bopnoyr, 1. K. benses.

Tabmuibr u cxembl: «LIeHTpBI MPOUCXOXKIAECHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTenuin», «3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEICTBEHHONW W3MEHUYHMBOCTHY,
«Metoabl cenexkuun», «OtnanéHHas rudpuauzanusy», «Mytaresesy.

JlabopaTopHass padora «/3ydueHrne COPTOB KyJBTYPHBIX PACTCHHUN U MOPO/I
JOMAIITHUX KUBOTHBIX».

JlaGopaTopHas padora «/ByueHue METOA0B CENEKIUU PACTECHUID.

IIpakTnueckas padora «lIpuBUBKa pacTeHUID.

IKcKypcusi «OCHOBHBIE METOIbI M JOCTH)KEHHS CEJNCKLIMU PACTEHUH U
YKABOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIUIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE XO354WCTBO, B JabopaTopuio
arpOyHHMBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 2. BHOTEeXHOJIOTHS M CHHTETHYECKAsI OMOJIOTHUS

OOBEKTbl, MHCIOJIb3yeMble B OHWOTEXHOJIOTUH, — KIETOYHbIE U TKAaHEBbIC
KYJBTYPBI, MHKPOOPTaHU3MBI, 170:¢ XapaKTEPUCTHUKA. TpaguumonHas
OMOTEXHOJIOTHSA:  XJeOoMeyeHne, IMOJIy4eHHE  KHCIOMOJIOYHBIX  MPOJIYKTOB,
BUHOZENMe. MukpoOuonornueckuit cuHTe3. OOBEKTH MHKPOOHMOJIOTUUYECKUX
TexHojoruil. [IpousBoACTBO O€Ka, aMUHOKUCIOT U BUTAMHHOB.



Co3nanue TEXHOJIOTMI MU WHCTPYMEHTOB LIEJIEHANIPABICHHOTO WM3MEHEHUS U
KOHCTPYUPOBAHMSI TEHOMOB C IIEJIbIO MOJYYE€HHUsS] OPraHU3MOB M UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEYAIOIIUECs B MPUPOJI€ OMOCUHTETUYECKUE MYTH.

Knerounass mnxeHepusi. MeTonbl KyJabTypbl KJIETOK U TKaHEW pacTeHUN M
#KUBOTHBIX. KpuoOanku. Comaruueckass THOpUIM3ALMS U COMATUYECKUU
smOpuorene3. lcnonb3oBaHWe TaIlUIOWIOB B CENEKIMU pacTeHuid. [lonyuenue
MOHOKIOHAIbHLIX anmumen. HMcnonv3o8anue MOHOKIOHAIbHBIX U NOJUKIOHATIbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpeHUe. PexoHcTpyKuums
SIMIEKIIETOK W KJIOHMPOBAHUE >KUBOTHBIX. MeTOJ TpaHCIUIAHTALMU SIIEP KIETOK.
Texnonoeuu 0300p08IeHUsl, KYIbmMUBUpo8anus U MUKPOKIOHAILHO2O
DA3SMHONCEHUSL CETbCKOXO3AUCEEHHbIX KYIbIMYP.

XpOMOCOMHass M Te€HHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 TIe€Ha U
koHcTpyupoBanue pekoMmOunantueix JJHK. Cozdanue mpanceennvix opeanusmos.
JlocTmokeHuss W NEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  WMHXKEHEPUH.
DKOJIOTUYECKUE M dTUYECKUE MPOOIeMbl TEHHOW MH)XKEHEPHUHU.

Menuiackue O6uotexHosioruu. IloctreHomuas mudposas menununa. [THP-
JTUarHocTuKa. MeTaboJIOMHBIM aHaiW3, TEHOLICHTPUYECKUM aHalu3 MpoTeoma
YyeJoBeKa ISl OLICHKM COCTOSIHMSL €ro 3J0pOBbs. Vcmonb3oBaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-Ouoummkenepust s pa3paboOTKu
dyHIaMEHTaIbHBIX OCHOB MEIUIMHCKUAX TEXHOJIOTHM, CO3/1aHHsl KOMIUIEKCHBIX
TKaHEeW COYETAaHUEM TEXHOJOTUH TpEXMepHOTro OuonpuHTHUHra U ckaddoaguHra
JUISL peUICHUs 3a/1a4 MepCOHAIM3UPOBAHHON MEIMIIMHBI.

Co3nmaHrie BEKTOPHBIX BAaKIMH C LENbI0 OOecriedyeHus: KOMOMHUPOBAHHOM
3amuthl 0T Bo30ymuteneit OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
dbyukimonnpoBanus PHK-conepkamux BHPYCOB, BBI3BIBAIOIINX OCOOO OTMACHBIC
3a00J€BaHUs YEJIOBEKA U )KMBOTHBIX.

JdeMoHcTpauuu

Tabmuier 1 cxembl: «lcnosib30BaHNE MUKPOOPTAaHU3MOB B MPOMBIILJICHHOM
pPOU3BOACTBEY, «KieTounas unxxenepusi», «I'eHHasi UHKEHEPUSI».

JlabopaTtopHas padora «3yueHue 00BbEKTOB OMOTEXHOJIOTHUN.

IIpakTnueckas padora «llosydueHre MOJOYHOKHUCIBIX MPOTYKTOBY.

Jkckypeusi «bHOTEXHOJIOTUST — BaKHEHIIass MPOU3BOAUTENbHAS —CUJIa
COBPEMEHHOCTH (Ha OMOTEXHOJOTHUYECKOE MPOU3BOJICTBO)Y.

Tema 3. 3apoxaeHue W pa3BUTHE 3BOJIOIMHUOHHBIX IMPeACTABJIEHUN B
OuosI0TUMN

OpommonmonHass teopus Y. JlapBuna. IIpeanocbulku  BO3HHUKHOBEHHUSA
napBuHu3Ma. JKu3Hp u HaydHas gesrensHocTh Y. JlapBuHA.



JBwxkymue cuibl 3BooImK BuaoB 1o Y. /lapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHS  OPTaHU3MOB, HACJEICTBEHHAas H3MEHYMBOCTh, Oopnba 3a
CYLIIECTBOBAHUE, €CTECTBEHHBIM U MCKYCCTBEHHBII 0TOOD).

Odopmnenne cunrernyecko Teopun sBomornmu (CTD). HeirpanbHas
teopus dBomonuu. CoBpemMeHHas  DJBOJIOIMOHHAsA  Owosorws. 3HayeHHUe
HBOJIIOLMOHHOW TEOPUH B POPMUPOBAHMH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpA.

JdemMoHcTpaumuu

[loptpersl: Apuctotens, K. Jlunnel, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kioswe, Y. apsun, C. C. YerBepukos, M. W llmansraysen, k. Xonaein, . K.
benses.

Tabmuuelt u  cxembl: «Cucrema xuBoi mnpupoasl (mo K. Jlunuerw)y,
«Jlecthunia kuBBIX cymecTtB (o Jlamapky)», «MexaHusm (GOpMHUpPOBAHUS
NpUCIIOCOOJICHNH y pacTeHud W KuUBOTHBIX (o Jlamapky)», «Kapra-cxema
mapuipyrta mytemectsus Y. [lapBunay, «Haxonku Y. J{apsuna», «Dopmbl 00pHOBI
3a cymectBoBanue», «llopoawl rosybeit», «MHorooGpasue KyabTypHBIX (HopM
Karyctb», «[lopoapl mOMalIHUX KUBOTHBIX», «Cxema 00pa3oBaHMsl HOBBIX BUIOB
(mo Y. [HapBuny)», «CxemMa COOTHOIICHHUS JABIKYIIUX CHJI DBOJIOLUNY,
«OCHOBHbBIE TIOJIO’KEHUSI CUHTETUYECKOU TEOPHUH IBOJIIOLIUI.

Tema 4. Mukpo3BoJiionus U eé pe3yibTaThl

[omynsinus Kak 3JeMeHTapHas eauHuia 3BoJonuu. COBpeMEHHbIE METO]IbI
OIICHKM TE€HETUYECKOro pa3HooOpazus M CTPYKTyphl mnomynsuuil. M3MeHnenue
reHooHa TOMyJSIIUH KaK DJIEMEHTAPHOE SBOJIOIMOHHOE SIBJIICHHE. 3aKOH
reHerudeckoro paBHoBecus J[x. Xapnau, B. BaitnOepra.

DnemeHTapHble (AKTOPhl (IBIDKYIIME CHJIbI) SBOJIIONMUA. MyTanmoHHbBIN
npouecc. KomOunaruBHas u3MeH4YuBOCTb. Jlpelid TeHOB —  ciyvaiiHble
HEHANpaBJICHHbIE  M3MEHEHWs 4acToT aeled B Homymsauusax. O@dekr
ocHoBatensd. JIpgexm Oymuinounozco eopaviuka. CHuUdCeHUue 2eHemuyecKo2o
paszHoobpasus: npuuunsl u ciedocmeus. Ilposenenue sgppexma Opetigha eernos &
bonvuux  u  manvlx  nonyrayuax.  Murpammu.  MBossiums  TOMyNsSLuic:
reorpaduueckas (MpoCTpaHCTBEHHAsI), OroJornyecKkas (pernpoayKTUBHAs).

EcrecTtBeHHbIi 0TOOp — HampaBisomuid (aktop sBosouuud. Dopmbl
€CTeCTBEHHOro  OTOOpa:  JOBWXKYUIWHM,  CTAaOWIM3UPYIOUIUH,  pa3pbIBArOIIHA
(mm3pyntuBHEIA). [lonoBoit oT6op. Bo3HMKHOBEHHWE W 3BOJIIONHUS COIHMAIBLHOTO
MOBEJICHUS KUBOTHBIX.

[IpucnocoOieHHOCT, ~ OpraHW3MOB — Kak  pe3yJbTaTl  MHUKPOIBOIIOLMU.
Bo3HukHOBEHHME  TMpUCTIOCOOJeHUH y  opraHu3sMoB.  Apomopdo3sl U
uanoananrauuu. [lpumepsl npucnocoOieHuid y OpraHu3MOoB: MOP(OJIOTHYECKHE,
bu3noIOTrNUECKueE, OMOXUMUYECKUE, MOBEJCHUECKHE. OTHOCHUTENBHOCTD
NPUCIIOCOOJICHHOCTH OPTaHU3MOB.



Bun, ero xpurepuum u crTpykTypa. BumooOpa3zoBanue Kak pe3ylsbTar

MUKpOdBOJItOIMU. MBomsinus — kimodeBoil (aktop BumooOpazoBanus. llytu wu
CIOCOOBI BHUJI000Pa30BaHUS: AJIOTATPUIECKOE (reorpaduueckoe),
CUMIIATPUYECKOE (3K0JIOTHUYECKOE), «MTHOBEHHOE (monmruIonM3aNus,

ruOpuau3anus). [IMTensHOCTh SBOTIOIUMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMUPOBaHUS OMOJOTHYECKOTO Pa3HOOOpa3usl.

Poms  »BOMOIIMOHHONM  OWOJIOTMM B pa3pabOTKe HAyYHBIX METOJIOB
coxpaHeHus: 6uopazHooOpa3zusi. MUKpPOAIBOJIONKS U KOJBOJIIOIUS MApPa3uTOB U UX
x03s1eB. MexaHu3mbl (HOPMHUPOBAHUS YCTOMYUBOCTU K aHTUOMOTHKAM U CIOCOOBI
O00pBOBI C HEH.

JdeMoHcTpauuu

[Hoptpertsr: C. C. YerBepukos, 3. Maiip.

Tabmuel W cxeMbl: «MyTalmoHHass HW3MEHYHMBOCTHY, «llomyssiimoHHas
CTpYKTypa Buma», «Cxema mposiBieHus: 3akoHa Xapau—BaiinOepray, «/IBmxyriue
CWJIbI SBOJIIOLUNY, «IKOJOTHMYECKasi M30JLUS TOMYJISIUI CEeBaHCKOU (openny,
«l'eorpapuyeckass  M30JSALMS  JUCTBEHHMIII CHOMPCKOM U JIMCTBEHHUIIBI
naypckoiy, «llomynsiiMOHHBIE BOJIHBI YMCIEHHOCTH XHUIIIHUKOB M KEpPTBY», «Cxema
JEUCTBUSL €CTECTBEHHOTO o0TOOopa», «DopMmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MapycrpuanbHblid  MenaHu3M», <«KuBble uckomnaemble», «llokpoBUTENbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpegynpexnaronias OKpacka KUBOTHBIX),
«Dusnonornyeckue axantauuny, <«lIpucnocoO6iIeHHOCT, OpraHU3MOB © €€
OTHOCHUTENBHOCTEY, «Kputepun Buna», «Bunbl-aBoiiHuKn», «CTpyKTypa BHIA B
npupoze», «Crnocodwsl BuaooOpazoBaHus», «l'eorpaduueckoe BUmIOOOpa3z0BaHME
TpEX BUAOB JaHABIIICH», «IKOJOTUYECKOE BHUI000pPA30BaHHE BHUIOB CHHHUID),
«[Homumonasl pacrenuity, «KamycTHo-penedHbiii THOPUI.

OO6opynoBanue: repdapuu pacTeHU, KOJUIEKIUM HACEKOMBIX, Yy4yesa NTHLl U
3Bepeil ¢ mpuMepaMu pa3IMYHbIX MPUCIIOCOOJICHUI, dYyyena NTHLl U 3Bepe
pa3HbIX BHJOB, TrepOapuu pacTeHud OJIM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMH CIIOCOOAMMU.

Jlabopatopnass padora «BbiiBICHHE U3MEHUHMBOCTH Y 0CO0€H OJHOTO
BUJIA».

JladopaTopnass  paGora  «lIpucnocoOneHust  OpraHM3MOB U UX
OTHOCHUTEJIbHAS LENECO00Pa3HOCThY.

Jladbopatopnasi padora «CpaBHeHHE BUIOB 10 MOPQPOJIOTHUECKOMY
KPUTEPHUIOM.

Tema 5. MaxkposBoJiouus U €€ pe3yJibTaThl

Meroasl  u3ydeHHss Makpol3BosOIMU.  [laneoHTosNIOTMUECKHE ~ METOJbI
uzydeHus oHBomouuu. Ilepexonubie  ¢GopMbl U (QUIOTEHETHYECKHE  PSJIbI
OPraHU3MOB.



buoreorpadpuueckue meroanrl uszydeHus HBomroiuu. CpaBHeHHE QIIOPHI U
dbayHbl MaTEepHKOB W OCTPOBOB. buoreorpaduueckue obmactu 3emiu. Buabi-
SHAEMUKHA U PEITUKTHI.

OMOpPHUOTIOTUYECKUE U CPABHUTEIBHO-MOP(OIOTUYECKUE METOJIbl H3YUCHHUSI
HBOJIIOLIMM. ['€HEeTHYeCKre MEXaHM3Mbl DHBOJIIOLMM OHTOTEHE3a U TMOSIBJICHUA
HBOJIIOMOHHBIX  HOBIIECTB.  |'OMOJIOTMYHBIE W  AHAJIOTHUYHBIE  OPTaHBL
PynumentapHble OpTraHsbl U aTaBU3MBbI. MoekyasipHO -TeHETUYECKHE,
OMOXMMUYECKHE W MaTeMaTHYeCKHe  METOJAbl  H3YYEHHUS  DBOJIIOIHH.
I'omosiornunbie TeHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (HUIOTEHETHUECKUX
JIEPEBBEB.

XPOMOCOMHBIE MyTallMy Y BOJIIOLMSI TEHOMOB.

OOuue 3aKOHOMEPHOCTH (TIpaBWIa) SBOJIONMU. [Ipunyun cmeHnvl GyHKYUIL.
HeobpatumocTh »BoOMIIOLMHU. AfanTuBHAs paauauus. HepaBHOMEPHOCTh TEMIIOB
3BOJIIOLUH.

JdeMoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBasieBckuii, @. Mrosiep, J. ['ekkelsb.

Tabmuubl 1 cxembl: «DUOTeHETUUECKUN Psi JOMAAN», «APXCONTEPHUKCY,
«3Bepo3yOble  AIIEPHIY, «Crerotedanby, «PurnO PUTH, «CemeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3eman», «Jlpeilid KOHTUHEHTOBY,
«Penmuktby, «HauampHble cTaguu SMOPHUOHAIBHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHbIE W  aAHAJIOTHYHbIE OpTraHb», «PyauMeHTbD,
«ATaBU3MBDY, «XpPOMOCOMHBIE HAO0OpPHI 4YeEIOBEKAa M IIUMIAH3e», «l JTaBHbIC
HaMpAaBJICHUSI 3BOIOLUI», «OO0IIKe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OOopynoBaHue: KOJJICKIIMM, TepOapuu, MYJSIKH MCKOMAEeMBIX OCTaTKOB
OPTaHU3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 6. Ilpoucxoskaenue U pa3sBUTHE JKU3HU Ha 3emuie

Hayunple THIOTE3bl TPOUCXOXKICHUS IKWU3HU Ha 3emuie. AOHWOreHe3 u
naHcrepMusi. JloHay4dHbIe MPEICTABICHUS O 3aPOXKIACHUU KU3HU (KPEALMOHU3M).
['umore3a mMOCTOSTHHOTO CaMO3apOKACHUS )KU3HU U €€ ONpOBEPKEHUE OTbITaMu O.
Penu, JI. Cnannanmanu, JI. Tlactepa. [Ipoucxosxenue XU3HU U aCTPOOUOJIOTHS.

OcHOBHBIE JTaIlbI HEOPTraHUYECKOU 3BOJIIOLIUM. [ImanerapHas
(reonmoruueckasi) dBOJIOIMSA. XHUMHYECKas dBOJIONMSA. AOHOTEHHBI CHUHTE3
opraHnueckux BeniectB u3 Heopranumueckux. Omeir C. Mumnepa u I'. HOpu.
O6pazoBanne mnoiauMepoB u3 MoHoMmepoB. KoauepBatHas rumoresa A. W
Omnapuna, runoTtes3a nepBudHoro OynaboHa k. XosgelHa, reHeTHYecKas TUIoTe3a
[ Mémnepa. PubGo3umbl (T. UYek) u runoreza «vupa PHK» V. T'unbepra.
dopmupoBaHre MeMOpaH U BO3HUKHOBEHHUE MPOTOKIETKH.



Uctopust 3emmu u mertoasl €€ wu3ydeHusd. lckomaemble OpraHUYecKHUe
octatku. [eoxponosioruss u €€ wetonbl. OTHOCUTENbHAsT | aOCOJIIOTHAs
reoxpoHoJsorus. ['eoxpoHoornyeckas mikansa: 30Hbl, 3pbl, IEPUOIBI, STIOXU.

HauvanbHble dTanel opraHudeckou sBosrouuu. [losBneHue wu  3BoMOLHAA
NEPBBIX KJIETOK. DBOJIIOLMA MeTaboimmu3ma. BO3HMKHOBEHHE MEPBBIX SKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT MEPBBIX Ha 3eMJjie COOOIIECTB.
Crpomarosmutsl. [IpokapuOThl U 3yKapHUOTBHI.

[poucxoxaenue 3ykapuoT (cUMOHOTeHe3). DBOJIONMOHHOE MPOUCXOKICHUE
BUpYCOB. IIpoucxokaeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbIE 3Tallbl 3BOJIOLMK BBICHIMX pacTeHud. OcHOBHbIE apoMOp(dO3bI
pacrenuii. Bbeixox pacrenmnii Ha cymy. [losBieHHe CHOPOBBIX pacTeHUM U
3aBoeBaHMe UMM cymHd. CemeHHble pacTteHusa. [IpoucxoxaeHrne IBETKOBBIX
pacTeHui.

OcCHOBHbIE 3Tallbl 3BOJIOLUU KUBOTHOTO MHpa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. Benjackas ¢ayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX
TUnoB. llepBeie XOopaoBbI€ XKUBOTHBIEC. JKHU3Hb B BOJIE. DBOJIONMS MMO3BOHOYHBIX.
[Ipoucxoxnenne amdubmii u pentwimii. IIponcxokaeHHE MIICKOMUTAIOIMMNX U
ntull.  [lpunmun xmodeBoro apoMopdosza. OcBoeHHe O€CO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIU.

Pa3zButne xu3Hm Ha 3emiie MO 3paM W MEPUOAAM: apXel, MNPOTEPO30H,
nmaneo3oif,  Me3030#l, KaitHO30M. OOmas  xapakTepucTUKa KiIUMara H
reoJIOTMYECKUX IpoueccoB. [losiBieHre W pacuBeT XapakTEPHBIX OPIAHU3MOB.
VYrneoOpa3oBaHue: €ro yciaoBUs U BIMSIHUE HA ra30BbIi cOCTaB aTMOC(hEpPHI.

MaccoBble BbIMUpaHUS — JIKOJOTUYECKUE KPU3UCHI Mpouioro. llpuuuHel u
CJIEACTBUSI MACCOBBIX BbhIMUpaHH. COBPEMEHHBIM HSKOJOTMYECKUNA KPHU3UC, €T0
ocobenHoctu. [Ipobnema coxpanenust 6uopasHooOpasus Ha 3emIe.

CoBpeMeHHass cuctema opranmdeckoro mupa. [lpuHnumnel kinaccuduxamu
opranu3MoB. OCHOBHbBIE CUCTEMATUYECKUE TPYIIbl OPTraHU3MOB.

JdeMoHcTpauuu

[loptpers: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. N.
Omnapun, x. Xonnein, I'. Ménmnep, C. Mumnep, I'. FOpu.

Tabmuier 1 cxembl: «Cxema ombita @. Peqn», «Cxema omnbita JI. Ilactepa mo
W3YUYEHUIO caMo3apoxaeHusi xu3Hm», «Cxema ombita C. Mwmepa, . FOpwn»,
«JTanmbl  HEOPTaHWYECKOW  3ABomonun»,  «l'eoXpoHojorHyYecKass  IIKauay,
«HavanpHple 3Tambl OpraHUYECKOM HBOJIOIMM», «CxemMa 0o0pa3oBaHUA DYKapHOT
nyréM cumoOuoreHesza», «Cucrema KuUBOW mnpupoAsl», «CTpoeHHEe BHUPYCA»,
«Apomopdo3sl  pacrenuity, «Punnours», «OIHOKIETOYHBIE BOJOPOCIINY,
«MHorokieTounsle  Bogopociam», «Mxm», «llanmopotHukm», «l'0M0CEMEHHBIE



pacteHus», «Opranbl LIBETKOBBIX pacTeHHi», «(CxeMa pa3BUTUSA KUBOTHOTO
Mupa», «ApoMopho3bl KHUBOTHBIX», «lIpocreiimme», «KumeuHonoaoCTHBIEN,
«IInockue YEpBUY, «YneHucToHoTHEY, «PBI10BIY, «3eMHOBOTHBICY,
«IIpecmbikaromuecs», «lltuupy, «Mnekonuraromue», «Pa3Butue Ku3HU B
apXxencKkoun sper», «Pa3BUTHE KU3HU B MPOTEPO30OMCKOMN dpe», «Pa3BUTHE KU3HU B
Majgeo030MCKoN 3pey, «Pa3BuThe XKU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pey, «CoBpeMEeHHass CUCTEMa OPTaHUYECKOTO MHUPay.

O6opynoBanue: repOapuu pacTEeHU pPa3IMYHBIX OTIENOB, KOJUICKIUH
HACEKOMBIX, BJIAKHBIE TPEMAPATHl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTTIOKOJKHMX, CKEJIEThl ITO3BOHOYHBIX JKMBOTHBIX, 4Yydela MTULl U 3BEpeEw,
KOJUIEKIIMM OKaMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMbIX, MYJBDKH OpPTraHUYECKHX
OCTaTKOB OpPraHU3MOB.

BupryaabHasa  sgadoparopHas  padora  «MojaenupoBaHUE — ONBITOB
Musiepa—tOpu 1o M3ydeHH0 aOMOTEHHOTO CHHTE3a OPTaHWYECKUX COCIMHEHUH B
NEpPBUYHOM aTMocheper.

JlabopaTopHass pabora «JI3ydeHMe M ONUCAHHE MCKOMAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTuueckas padora «/3yueHne 0COOEHHOCTEH CTPOEHUS pPaCTCHUM
Pa3HBIX OTAEJIOB.

IIpakTuueckas padora «/3yueHue ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKABOTHBIX).

Tema 7. IIpoucxoxkaeHue 4eJ0BeKa — AaHTPONOTEeHE3

Pazpensl u 3agaun anTpononoruu. Metoisl aHTPOIIOJIOTH Y.

CraHOBJICHHE TMPEICTABICHUNA O MPOUCXOXKIEHUM 4YeJoBeKa. PenmruosHeie
BO33peHUsI. COBPEMEHHbBIE Hay4YHbIE TEOPUHU.

CXO0ACTBO 4€JIOBEKA C )KMBOTHBIMU. CHCTEMAaTUYECKOE MOJIOKEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJNOBEKA  C  JKMBOTHBIMU:  CPaBHHUTEIIBHO-
Mopdonornyeckue, AMOPHOJIOTHYECKHE, bU3H0I0T0 -OMOXUMHUYECKHE,
noBesieHueckue. OTIu4usi 4yenoBeKa OT KUBOTHBIX. [IpIMOX0XKAEHHE U KOMIUIEKC
CBSI3aHHBIX C HUM INPU3HAKOB. Pa3zBuTue roJOBHOr0O MO3ra M BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBwkymue cuibl ((pakTOphl) aHTPOTIOTeHe3a: OHMOJIOTHYECKHE, COIHAJIbHBIC.
CooTHomIEHHE OMOJIOTUYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcCHOBHBIE CTaauU aHTpPOIOreHe3a. PaHHHME uenoBEeKOOOpasHbie O00E3bsSHbI
(MpOKOHCYJBI) ¥ paHHUE MOHTUABI — OOIIKE MPEIKH YEIIOBEKOOOPa3HbIX 00€3bsiH U
JHOJIe. ABCTPAJIONIUTEKH — JBYHOTHE MPEAKHA JIOJeH. UeToBEK yMelbli, MEpPBhIC
W3TOTOBJICHUSI OpYIHi Tpynaa. YermoBek NpsIMOXOASIINN M TEPBBIM BBIXOJ JIFOAEH
3a mnpegensl  Adpuxku. UYenoBek relnenbOeprckuii  —  o0umumid  mpeaok
HEaHEPTAIbCKOTO YEJIOBEKAa M 4YeJoBeKa pasyMHOro. YenoBek HeaHIEpTalbCKUN



KaK BUJ JIIOJIEM XOJOAHOTO KiuMmara. YenoBek pa3syMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKUM  4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mnpenenamu Adpukmu.
[lasieoreHeTrika U MAJICOTEHOMUKA.

DBOJIIOLIUSA COBPEMEHHOTO uesioBeKa. EcTecTBEeHHBI OTOOp B MOMYJNSALMSIX
yenoBeka. MyTtanuoHHbld miporiecc U noaumopdusm. [lomynsiMoHHbIE BOJHBI,
nperd renoB, murpanus U «3QQPEKT OCHOBATENS» B MOIMYJSIUSAX COBPEMEHHOIO
YyeJoBeKa.

Uenoseueckue pacel. llonatue o pace. bombiime pacel: €BpomneouaHas
(eBpasmiickas), aBCTpaJIO-HErpPOUHAS (’PKBaTOpHANBHASA ), MOHTOJIOUTHAS
(a3uaTcko-aMepuKaHCKas). Bpems u myTH pacceleHusi 4eloBeKa IO IUIaHETe.
EnnHcTBO  4yemoBeueckux — pac.  HaydHas — HECOCTOSTENBHOCTH  pacu3Mma.
[IprucrocoOeHHOCTh dYeNOBeKa K Pa3HBIM  YCIOBHSIM  OKPYXKAIOMIEH CpeIbl.
Bmusinue reorpaduueckodt cpembpl W apedida TeHOB Ha MOPGOIOTHIO |
(bU3HOIOTHIO YeNoBEKa.

MexaucuuruimHapibsle  MeToabl B (usuueckodl  (OMOJIOTHYECKOM)
AQHTPOIOJIOTUU.  DBOJIIOLIMOHHAS ~ AHTPONOJIOTHST M MaJ€0aHTPONOJIOTHS
YeJI0BEUECKUX MOoMysiuuid. buocoluanbHble HUCCIEAOBaHUS IMPUPOJbI YeJIOBEKa.
HccnenoBanmne KOSBOJIIONUK OUOJIOTHYECKOTO U COLMATBHOTO B YEIOBEKE.

JdemMoHcTpauuu

Iloptpetsr: Y. Hapsun, JI. JIukn, 5. 4. Porunckun, M. M. I'epacumos.

Tabmuipl U cxembl: «MeToIbl aHTPOTIOJIOTHIY, «['0JTJOBHONM MO3T YEIIOBEKaY,
«YenoBekooOpa3zHble 00e3bsiHbI», «CKeNeT 4YenoBeKa M CKeJNeT MIMMIIaH3e»,
«PynuMeHThl U aTaBU3MBD», «JIBHXKYIIHE CHJIbI AaHTPOIOTEHE3a», «DBOJIIOIUOHHOE
IpEBO  4YeJoBeKa», «ABcTpaionurek», «YemoBek  ymenblii»,  «YHemoBek
npsaMoxoasamuiy, «JlenncoBckuil yenosek» «Heanaepranbipy, «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl BOJIOLIUN YEIOBEKA», «Pacel yenoBekay.

OOGopynoBaHue: MYJSIKM  OKAMEHENOCTE, MpeAMETOB  MaTepUalbHON
KyJBTypbl ~ TMPEIKOB  4eloBeKa, penpoAykiuu (poTorpaduu) KapTUH C
MUGDOIOTUYECKUMU U OMONEHCKMMH  CIOKETaMH TPOUCXOXKACHUS YEIIOBEKa,
dboTorpaduu HaXOJOK HCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIETb
yeperna 4elloBeKa M 4Yeperna MIUMIIAH3€, MOJEIb KHUCTH 4YeJIOBEKa M KHUCTHU
IIMMITaH3€, MOJIEJIM TOPCa MPEAKOB YeIOBEKa.

JladbopaTtopnasi padora «lIByuyeHue o0COOEHHOCTEH CTPOCHHS CKelera
YEJIOBEKA, CBSI3AHHBIX C MPSMOXOKICHUEM).

IIpakTnueckas padora «/3ydeHre 3KOJOTMUECKUX aJalTaldid YeIOBEKay.

Tema 8. Jkxojormsi — Hayka O B3aHMOOTHOLICHUSIX OPraHM3MOB H
HAJOPraHUM3MEeHHBIX CHCTEM C OKPYKAIIIEH Cpeaoi



3apoxaeHue U pasBurue skosnorud B Tpyaax A. ['ymGomsara, K. @. Pyinre,
H. A. CesepuoBa, J. I'ekkensi, A. Tencmu, B. H. CykauéBa. Pa3nensl u 3amauu
3KoJIOTHH. CBSA3b 3KOJIOTUHU C APYTUMU HAyKaMHu.

Metoasl skonorun. IloneBsie HaOmomeHUA. DKCIEPUMEHTHI B SKOJOTHUU:
OpuUpoOJIHbIE U JabopaTopHble. MojaenupoBaHue B JKOJOTUH. MOHHUTOPHUHT
OKPYKAIOIEeH Cpelibl: JIOKAJIbHBIN, PETHOHATBHBIN U TJI00ATbHBIN.

3HauyeHNe  DKOJIOTMYECKUX 3HAHMM JUIA  YeJIOBEKa.  DKOJIOTHYECKOE
MHPOBO33PEHUE KAK OCHOBA CBs3€l uenoBedecTBa C¢ npupoaoi. dopmupoBanHue
3KOJIOTUUECKON KYJIBTYPhI U 3KOJIOTUYECKOW ITPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpauuu

[loptpersr: A. I'ymGompar, K. ®@. Pymbe, H. A. CeBepuioB, O. I'ekkens, A.
Tencmu, B. H. Cykaués.

TaOmumel 1 cxeMbl: «Pasgensl sxonorum», «Metoabl sKodorun», «Cxema
MOHHUTOPHHIA OKPYXKAIOLIEH CPeabD.

JlabopaTopHasi pabdora «3yuenue METOJIOB AKOJIOTUYECKUX
VICCIIEIOBAHUI.

Tema 9. Opranusmsl u cpeaa 0OMTAHUSA

Dkosiornyeckue (HakTopbl U 3aKOHOMEPHOCTH MX JedcTBusa. Knaccudukarms
AKOJIOTUYECKUX (PaKTOpOB: abMoTHUYECKHe, OMOTUYECKHUEe, aHTPOTOTeHHbIe. O01IHNe
3aKOHOMEPHOCTHU JeUCTBUs 3KoJorndeckux ¢akropoB. IlpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OPTaHU3MBI.

AbGuotnueckue ¢aktopbl. CBeT Kak 3Kosiormueckuii (akrop. JletictBue
pPa3HBIX YYaCTKOB COJIHEYHOIO CHEKTpa Ha OPraHU3Mbl. DKOJOTUYECKHUE TPYMIbI
pacTeHHii M >KUBOTHBIX IO OTHOWIIEHUIO K cBery. CuUrHampHasi poJib CBETA.
DOTONEPUOAU3M.

Temneparypa kak oskojornueckuii Qakrop. JleiicTBue TeMmmepaTypbl Ha
opranu3Mbl. [IoMKMIOTEPMHBIE U TOMOMOTEPMHBIE OPTAHU3MBI. IDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak »skojorumueckuit (axrtop. Ilpucnocobnenus pacteHuil K
nojjiep>kanuio BoJHOTO Oananca. Knaccudukanms pacTeHHl MO OTHOIICHHIO K
BoJie. [Ipucnoco6yieHnst )KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAs, HA3eMHO-BO3JAYIIHas, NOYBEHHasd,
rIyOWHHAsT ~ TOATNOYBEHHAsl,  BHYTpUOpTaHU3MEHHas.  (DU3MKO-XUMUYECKUE
0COOCHHOCTH cpel oOuTaHusi oOpraHu3moB. llpucnocoOneHuss OpraHu3MoB K
KU3HU B Pa3HbIX CpeJlax.

buomornueckue putMmbl. BHemHne w BHyTpeHHuME putMmbl. CyTOYHBIE U
roJInyHble PUTMBL. [IpUCHOCOOGIEHHOCT, OPTraHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBUW JKU3HH.



Kusznennoie ¢Gopmbl opranuzMoB. [loHsitue o KuU3HEHHOU (dopme.
Kuznennsie GopMblI pacTeHUl: JepeBbs, KyCTAPHUKH, KyCTAPHUIKHA, MHOTOJICTHUE
TpaBbl, OJHOJECTHHE TpaBbl. JKu3HEHHBIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, adp0oOHOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue (bakTophI. Bubr OMOTUYECKUX B3aMMOJICHUCTBUMU:
KOHKYPEHIIMSI, XUIIHUYECTBO, cuMOM03 u ero ¢gopmel. [lapasutusm, koomnepanus,
MYyTyaJlu3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxjaeOHM4ecTBO). Hetpoduueckue
B3auUMoJeicTBUs  (Tomuueckue,  (Gopudeckue, ¢adbpudeckue).  3HaAUCHHE
OMOTUYECKUX B3aUMOJCHCTBUI IS CYIIECTBOBAaHMS OPTaHU3MOB B cCpelie
obutanud. [IpyHIMI KOHKYPEHTHOTO HCKIIIOUEHUS.

JdeMoHcTpauuu

Tabmuer 1 cxeMbl: «Okoyiorndeckue (akTopb», «CBETOBOW CIIEKTPY,
«IKOJIOTHYECKUE TPYIIIbI KUBOTHBIX IO OTHOIICHUIO K CBETY», «TeIIOKpOBHBIC
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIE», «DU3HOIOTUYECKUE aJanTaliu
KUBOTHBIX», «Cpenbl o0oOWTaHUST OPraHU3MOBY», «bHOJOrMUECKUE PUTMBDY,
«Kuznennole  GopMbl  pacteHuit», <« KusHeHHble  (OPMBI  KHUBOTHBIXY,
«IJKOCHCTEMa MIMPOKOJHMCTBEHHOTO JIECa», «IKOCUCTEMA XBOWHOIO Jecan, «Llenmu
nuTaHusy, «XumHaudectBo», «llapasutusmy», «Koukypenmus», «CumMOu0o3»,
«Kommencamzmy.

OOGopynoBanue: repdapuu pacTeHUH U JKUBOTHBIX, NPHUCHOCOOJICHHBIX K
BIUSIHUIO PA3JIMYHBIX OSKOJIOTMYECKHX (PAaKTOpPOB, TepOapuu CBETOJIIOOUBBIX,
TEHEMOOUBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEITIOOWBBIC H
TEHEBBIHOCIMBBIE KOMHATHBIE PACTeHUs, TepOapuu M KOJUICKIIUH TETIOMIOOMBBIX,
3UMOCTOMKNX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesla NTHUI] U 3Bepel, repOapuu
pacTeHuii, OoTHOCAIUXCS K rurpoduram, kcepodurtam, me3oduraMm, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUIEKIMH >KHUBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpelax,
repOapuu M KOJUIGKIMM pACTEHUl M IKUBOTHBIX, OOJAJAIOIIUX YepTaMHu
NPUCTIOCOOICHHOCTH K CE30HHBIM HW3MEHEHMSM YCIIOBHH KU3HHU, TepOapuu u
KOJUISKIIUM PACTEHUN W JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUICKIIUH
KUBOTHBIX, YJACTBYIOIINX B Pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopnas pabGora «BbIsiBIeHHE TPUCIOCOOJCHUA OPTAaHU3MOB K
BIIUSTHUIO CBETAY.

JladopaTtopnasi pabora «BbIIBICHHE NPUCITIOCOOJIICHUI OPTaHU3MOB K
BIIUSIHUIO TEMIIEPaTyphbI».

JlabopaTopnasi paGora «AHaTOMHUYECKHE OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOUTAHUSI.

Tema 10. JxoJ10rUss BUAOB ¥ NOMYJISHIA

DKoJIoTUYeCKHe XapaKTePUCTUKU HOTYJISIIIUY. [omynsiuus KaK
Oouonornyeckas cucreMa. Pojib HEOAHOPOTHOCTU Cpeibl, GU3NIECKUX OaphEPOB U



ocoOeHHOCTel OMOJIOTUH BUIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyssitiiii. OCHOBHbIE TIOKA3aTeNM MOMYJSIIUU: YUCJICHHOCTb, IUIOTHOCTD,
BO3pacTHasi M T1I0JIOBAasl CTPYKTypa, POXKIAEMOCTh, MPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIHSL.

DKOJOTUYECKAsT CTPYKTypa nomyisiuuu. OLIeHKa YUCICHHOCTH MOMYJISIUY.
JIlnHamMuka nomyJsiuu W €€ peryysiius. bHOTHYECKH TOTEHUHAJ MOIYJISLIHH.
MoienmupoBanre TMHAMUKHA NONMYJsiMKA. KpuBble pOCTa YHCIEHHOCTH IOIYJISILIUU.
KpuBbie BbDKMBaHUS. Perynsiiuss YWUCICHHOCTH TOMYJAIMA: pPoJib (HaKTOPOB,
3aBUCSAIIMNX U HE 3aBUCAIIMX OT IUIOTHOCTU. DKOJOTUYECKUE CTPATErnu BUIOB (I- U
K-cTparerun).

[lousate 00 sKkonormueckoil Huie Buga. Mecrtooburanue. MHoromepHas
Mojzenp dKkojorndeckon Humu Jx.M. XatumHcona. Pasmepsl 3KkojgorHuecKou
Huy. [loTennuanbHas U peain3oBaHHAsS HUIIU.

Bun kak cucrema nomynsuuid. Apeaibl BUAOB. Buabl M UMX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEICHUS M MWIPALMA KUBOTHBIX. buosornueckue
VWHBA3UU 9Yy’KEPOJHBIX BUIOB.

JdemoHcTpanumn

[lopTper: [dx. M. XaruuHCOH.

Tabmuupl W cXeMbl: «JKOJIOTUYECKHE XaPAKTEPUCTUKU  MOMYJISIIIUNY,
«IpocTpancTBeHHass ~ CTpykTypa  nomymsiuum»,  «Bo3pactHble  mupamMwuibl
nonyssitn», «CKOpOCTh  3acelieHusi  MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranmzmamm», «Mogenp 3kongorudeckorl HumM k. M. XatunHcoHay.

OOGopynoBanue: repOapun pacTeHUH, KOJUICKIIUN KUBOTHBIX.

JlaGopaTtopnas  pabora  «llpucmocoOneHuss ceMsSH  pacTeHHMH K
pacceneHuIo.

Tema 11. JxoJi0rus coodmEeCTB. IKOJOTHIECCKHE CHCTEMBI.

CooOmectBa opranu3smoB. buoneHo3 u ero crpykrypa. CBsizu Mexay
opraHu3Mamu B OMOIIEHO3E.

OkocucreMa kKak oTkpbiTasg cucreMa (A. JIk. Tencnu). DyHKUMOHAIBHBIE
OJIOKM OpraHU3MOB B DJKOCHUCTEME: MPOIYIEHTbI, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckue ypoBuu. Tpoduueckne menu U ceTH. AOHOTHYECKHE OJIOKU
akocucteM. [louBbl U Wikl B skocucTeMax. KpyropopoTr BemecTs U MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TMOKa3zaTrenu  JKocuctembl.  buomacca u mpoaykuws.
DKOJIOTUYECKHE MUPAMUIbI YUCE, 0MOMAaCcChl U SHEPTUU.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HarpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CcyKueccud. [lepBuuHble u
BTOPUYHBIE CYKIECCUM U UX TMPUYUHBL. AHTPOINOTEHHbIE BO3JICUCTBUSI Ha



cykneccun. KimmmakcHoe cooOmiectBo. bruopaznoobpasue u MmoaHOTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoiHbIE PKOCUCTEMBL. JKocucmemvl 03€p U pex. IKocucmemuvl mMopeu u
oKeamnos. Ikocucmemsl MyHOp, 1€CO8, CMenet, nyCmblHb.

AHTpOIIOTEHHBIE 3KOCHUCTEMBL. Arposkocucrema. ArponeHo3. Paznuuus
MEXy aHTPOIIOT€HHBIMU U MPUPOJAHBIMU YKOCUCTEMAMHU.

Ypb6oskocuctembl. (OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojackas
bropa u dayna. CunHanTponmszanusi TOpojckoil (ayHbsl. buonoruueckoe u
XO35ICTBEHHOE 3HAYEHUE arpodKOCUCTEM M YPOOIKOCUCTEM.

3akoHOMEpHOCTH (HOPMHUPOBAHMS OCHOBHBIX B3aUMOJECHCTBUN OPraHU3MOB B
skocuctemMax. Ponb kackaouwozo spgexma u 6u0o8-20ughukamopos (Kiouesvix
6Uu008) 6 @hyHKyuoHuposanuu sxkocucmem. llepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXHBIMUA 3KOCHCTEMAMU. Y CTOMYMBOCTh OPraHU3MOB, IMOIMYJSIUAA U YKOCHUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIIOTEHHBIX BO3JCHCTBUM.

Mexanusmoi 8030elicmaus 3Q2pA3HEeHUl  pPA3HbIX Mmunosg Ha
CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM, NONVIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHOBbI  IKOJIO2UYECKO20  HOPMUDPOBAHUSL  AHMPONO2EHHO20  8030€UCMEUs.
MeTon0JI0THsI MOHUTOPUHTA €CTECTBEHHBIX M AaHTPOIMOTEHHBIX YKOCHCTEM.

JdemMoHcTpauuu
[loptper: A. [Ix. Tencmu.
Tabmuist 151 CXEMBI: «CTtpykTypa  OHOLIEHO3a», «JKkocucrema

IIMPOKOJMCTBEHHOTO Jieca», «IKOCUCTEMa XBOMHOTO Jecay, «DPyHKIMOHAJIbHbIC
Ipynmnbl OpraHU3MOB B JKOocuUcTeMEe», «KpyroBopoT BEIIECTB B HKOCUCTEMEN,
«lermu nurtanus (mactOuiHasi, JETPUTHAS)», «IKOJOTHUECKass MUpaMuaa 4ucem,
«JKoJioruueckas nupamujaa Ouomacch», «IKOJOTHMUECKas MUpaMuia SHEPTUM»,
«O0pazoBanue Oonota», «llepBuunas cykueccus», «BoccTaHoBiieHue jeca mnocie
noxkapa», «2JKocuctemMa o03epa», «ArpoieHos», «KpyroBopoT BellecTB U IMOTOK
SHEpPruM B arpoueHosey», «[Ipumepsl ypOoskocucTem».

OOGopynoBanue: repbapuu pacTeHU, KOJUICKIIMM HACEKOMBIX, Yy4esa MTHI] |
3Bepeil, repOapum KyJbTypHBIX U AUKOPACTYIIUX PACTEHH, aKBapuUyM Kak MOJEb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3yyeHue u onucaHue ypOOIKOCUCTEMBD».

JladopaTopnasi paGora «ByueHue pasHOOOpa3us MEJIKUX TIOYBCHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCHUCTEMAX).

IKeKypeusi «IKCKypCcHUsl B THUINWYHBIA OuoreoneHo3 (B aAyOpaBy, OepesHsK,
CJIbHUK, Ha CYXOJOJbHBIA WM MOWMEHHBIN JIYT, 03€pO, O0JIOTO)».

IKeKypcusi «IKCKypcHs B arposKocucTeMy (Ha Mojie Wi B TEIUIMYHOE
XO3SIACTBO)».

Tema 12. buocpepa — rinodajbHas IKOCUCTEMA



buochepa — oOmemnanerapuas o6oyi0uka 3eMJid, TJ€ CYIIECTBYET WIU
CyIIIeCTBOBaJIa >KM3Hb. Pa3BuTHe mnpejcTaBieHuil o 6mocdepe B Tpyaax I. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. O6mactu 6uochepst u e€ cocras. JKupoe
BelecTBO Ouocdepsl u ero GpyHkuuu.

3aKkOHOMEpPHOCTH cyliecTBoBaHusi Ouocdeprl. OcobeHHocTH OHOchepbl Kak
m00anpHOM 3KOocHcTeMbl. JlMHamuyeckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOTCOXMMHUUYECKUE IUKIBI (yriaepojaa, a3oTa). PUTMUYHOCTD SBJICHUI
B Onocdepe.

3onanmeHOCTh OuoOchepnl. [lonstue o Ouome. OCHOBHbIE OMOMBI CYIIIH:
TYyHJIpa, XBOWHBIE JIeCa, CMEIIaHHbIE ¥ IIUPOKOJIHUCTBEHHBIE Jieca, CTENH, CABAHHBI,
MYCThIHU, TPONHMYECKHUE Jieca, BHICOKOTOphs. KimMar, pacTUTENbHBIN U KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIHS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIHANIA U
onocdepHbIx PyHKIUH.

JdeMoHcTpauuu

[TopTpetsr: B. . Bepnaackuii, 2. 3tocc.

Tabmuubl u cxemsl: «l'eocdepnsr 3emim», «KpyroBopoT azoTta B MPUPOILH,
«KpyroBopor yraepona B mpupoae», «KpyroBopoT Kuciopoja B TMPUPOAEH,
«KpyroBopot Boabl B mpupojae», «OcHOBHbIE OMOMBI cyminy, «KimMaruueckue
nosca 3emum», «Tynapay, «Taira», «Cmemannbiii jec», «I1IMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycThiHSI», «Tponuueckuid jecy.

OGopynoBanue: repbapun pacTCHUN pa3HBIX OMOMOB, KOJUICKITUU KHBOTHBIX.

Tema 13. Uesi0BeKk U OKpY:KamoUias cpeaa

DKOJIOTUYECKHE KPU3UChl M UX MpUYUHBL Bo3jaeiicTBue uyenoBeka Ha
ouocepy. 3arpsizHeHue BO3AYIIHOM cpeabl. OxpaHa BO3Ayxa. 3arpsi3HEHUE
BOJHOM cpenbl. OxpaHa BoOAHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune kiuMara.

AHTpPOTIOTEHHOE BO3JICWCTBUE HA PACTUTEIBHBIN M >KUBOTHBIM mMup. OxpaHa
PACTUTENILHOTO M >KMBOTHOTO MHUpa. OCHOBHBIC TPHUHIMIIBI OXPaHbI MPUPOJIBL
Kpacupie xkuurn. Ocob60 oxpansemble mpupoansie Ttepputopun (OOIIT).
Borannyeckue cajbl U 300J10THUECKUE TApKU.

OCHOBHBIC TIPUHIIMITBI YCTOWYWBOTO PAa3BUTHUS YEJIOBEUECTBA U TPUPOJIBL.
PaunonaneHOoe ~ mpUpPOAONOJIL30BAHME W COXpaHEHHE  OMOJIOTHMYECKOTro
paszHooOpasus 3emau. OOmmMe 3aKOHOMEPHOCTH TJOOAIBHBIX JKOJOTHYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIC MOCIEICTBUS.

Pa3Butne METONOB MOHUTOPHMHIA Pa3BUTHS  OMNACHBIX TEXHOTECHHBIX
nporeccoB. Cucmemmuvie uccie0o8aHus nepexooa K pecypcocoepezaiowei u
KOHKYpeHmocnocobHot sHepeemuxe. buonoeuveckoe pasnoobpa3sue u buopecypcul.
Hayuonanvnvie ungopmayuonnvlie cucmemsi, obecneuugaowue 00CmMyn K



uHgopmayuu no CcOCMoOAHUIO OMOENbHbIX U008 u 3IKkocucmem. (OcHOBb
IKOpeaburumayuy dKocucmem u cnocovose 00pbObLI ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHulx IKOCUCTEM.

JdeMoHcTpauuu

Tabmuupt  u  cxembl:  «3arpsisHeHHe  aTMocdepbl»,  «3arpsi3HeHue
ruapochepr», «3arpsasHeHue 1ouBb», «llapHukoBbIE  AddexT», «Ocobo
OXpaHsieMble PUPOJIHbIE TEPPUTOPUNY, «MOJIENH YIPaBISIEMOT0 MHpPay.
OGopynoBanue: ¢otorpaduu OXpaHIEMBIX pacTEeHUM W KUBOTHBIX KpacHoi
kHauru Poccuiickont @enepanuu, KpacHor KHUTH pernoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaer TpeOOBaHHUA K pe3yJbTaTaM OCBOCHHS
00yJaronMMHUCs TPOTPpaMM  CpeIHero oOmero o0pa3oBaHUsA: JIMYHOCTHEHIE,
METANpPEIMETHBIE U MPEAMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUSI MPOTPaMMbI MO OMOJIOTUU
BBIZICTICHBI CIIEAYIOIIUE COCTABJISIONIME: OCO3HAHHE OOYYaIOIMIMMUCA POCCHUCKOMN
IrPpaXXTaHCKOM MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINPEACNICHUIO, Haiuyue Momueayuu K oOydeHHI0 OuoJorumy,
yeneHanpasieHHoe paszsumue BHYTPEHHUX YOEXKIECHUW JMYHOCTM Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAIULIUNA pa3BUTHS OUOJIOTUYECKOTO
3HAHUS, 20MOGHOCHb U CNOCOOHOCHb O0YUYAIOIINXCS PYKOBOJCTBOBATLCS B CBOEH
JEATEIbHOCTA  [IEHHOCTHO-CMBICJIOBBIMUA ~ YCTAaHOBKaMH, TMPHUCYIIUMU CHUCTEME
OMOJIOTHYECKOTO  00pa3oBaHUs, Haluuyue  NPABOCO3HAHUSA  DKOJOTHUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMA8Umb 1IeJIN U CTPOUTD KUZHEHHbBIC TIaHbI.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHUS MPOTPAMMBI MO OMOJIOTHH JIOCTUTAIOTCS
B E€IUHCTBE Y4Ye€OHOM U BOCHIUTATEIbHOW JEATEIbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUKWCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpaBWIaMH U HOPMaMHU
MOBEJICHUSI M CHOCOOCTBYIOT TIpPOIIECCAaM CaMOIIO3HAHUSI, CaMOBOCIUTAHUA U
CaMOpAa3BUTHSI, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTH3MA U
YBAXEHUS K 3aKOHY W MPABOMOPSJKY, YEIOBEKY TpyAa U CTaplIEMy MOKOJICHHUIO,
B3aMMHOTO YB@)XXECHUS, OEPENKHOTO OTHOIICHUS K KYyJIbTYpHOMY HACIEAUI0 H
TPAIMIMSAM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickont depepauuu, MpUpPOIE U
OKpY’KaroIIenl cpee.

JIuuHOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHoro mpeamera «buosorusy»
JIOJDKHBI OTpa)XaTh TOTOBHOCTh M CIIOCOOHOCTh O00YUYaIOIIMUXCs PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOMN IIEHHOCTHBIX
OpPUEHTALIMH,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKJCHHH,  COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIECTBA, PACHIUPCHHUE >KU3HEHHOTO
OTbITA U OMbITA ACATEILHOCTH B TPOIECCE peaM3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATENILHON AEATENbHOCTH, B TOM YHCIIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKA O0YYaIOIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA,;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, yBa)KCHHE
3aKOHa M MPaBOMNOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW NESITEIBHOCTH TMIPU CO3JaHUU
y4eOHBIX TMPOEKTOB, PEIICHUM YYEOHBIX W TO3HABATEJIBHBIX 33J1a4, BBHITIOJHECHUH
OMOJIOTUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSATh COOCTBEHHYIO TIO3HMIIMIO II0 OTHOIIEHHIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHHE YYUTHIBaTh B CBOUX JEHUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3sHBIMU YOEKICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTAMU U
COLMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B TMPOILECCE COBMECTHOTO BBIMOJHEHUS
yueOHbIX, TO3HABATENbHBIX W  HCCIEOBATEIbCKUX 337a4, YBAXKHUTEIHHOTO
OTHOILIEHHUS K MHEHUIO ONMOHEHTOB MpH OOCYXJAEHHH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJICPIKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOM JIESITEINBHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHUICKOMN TpaXk1aHCKOU UJICHTUYHOCTH,
MaTPUOTU3Ma, YBAKEHUS K CBOEMY HAapOJy, YYBCTBA OTBETCTBEHHOCTH IIEPE.l
Ponunol, ropmocth 3a CBOM Kpail, cCBOXO PoauHy, CBOM A3BIK M KYJIBTYpY,
MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoja Poccuu;

LEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEAUIO U MAMSTHUKAM MPUPO/IbI,
NOCTXEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUIX, TPYIE;

CIOCOOHOCTh OLIEHUBATh BKJIAJl POCCHUICKUX YUY€HBIX B CTAaHOBJICHHE U
pa3BuUTHE OWOJIOTMM, TIOHMMAHUSA 3HA4YEHUS OHWOJIOTMM B TII03HAHUM 3aKOHOB
IPUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBa;

uzeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHHMIO W 3amute OTedecTBa,
OTBETCTBEHHOCTH 3a €ro Cynb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHWE TYXOBHBIX IIEHHOCTEW POCCHIICKOTO Hapoaa;

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, TUYECKOTO MOBEICHNUS;

CHOCOOHOCTh OIICHMBATh CUTYallUI0 M TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSCh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOTO OYIYILEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTENSIM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TNPUHATUS LEHHOCTEH CEMEMHOW JKW3HM B COOTBETCTBUM C
TpaauusaMu HapoaoB Poccuu;

4) 3cTeTH4ECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAy4HOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHUM;

MMOHUMAaHHUE 3MOLMOHAIBHOTO BO3JCUCTBHUSA KHUBOW MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQXEHHIO B Pa3HbIX BHUIAX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JIMUHOCTH;



5) ¢usnueckoro BocnUTAHUS, (POPMHPOBAHMA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOJIYYH:

NOHUMAaHUEe U pealu3anus 3J0pOBOro © 0e30macHoro o0pasza KU3HU
(3mopoBOoe  mHTaHWE, COOJIOJEHUWE  TUTMEHUYECKUX TMPaBWI U HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUH W OTHAbIXA, peEryisipHas (Quanueckas
aKTUBHOCTb), OEpEKHOIr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3MUYECKOMY U TICUXHUUECKOMY 370POBBIO;

NOHUMAHUE I[IEHHOCTH TMPaBWI HMHIUBUAYAILHOTO U  KOJUIGKTHBHOTO
0€301acHOTO MOBEJCHUSI B CUTYAIIUSIX, YIPOXKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCJEJACTBUN M HEMPUSATUS BPEIHBIX NPUBBIUEK (yHOTpeOJIeHHUS
QJIKOT0JIs1, HAPKOTUKOB, KypEeHHUs );

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0Jt00UE;

TOTOBHOCTh K AKTUBHOM [JEITEIBbHOCTH TEXHOJOTHUYECKOW M COLMAJIbHOU
HAMNPABJIEHHOCTH, CHOCOOHOCTh HMHHUIMUPOBATh, IUIAHUPOBATH U CaMOCTOSITEIHHO
BBITOJIHATh TaKylO AESTEIbHOCTB;

UHTEpEC K pa3auuHbIM cdepaM Npo(ecCHOHAIBHON eI TeIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccu U Pean30BBIBATH
COOCTBEHHBIE JKU3HECHHBIC TUIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSKEHUH BCEU KU3HU,

7) 3K0J10TH4€CKOT0 BOCTIMTAHUA:

HKOJIOTMUECKH 1IeJIECO0OPA3HOE€ OTHOIIEHHE K TPUPOAE KaK HCTOYHUKY
KW3HU Ha 3emJie, OCHOBE €€ CYyIlIEeCTBOBAHUSI;

MOBBIIICHHE YPOBHS JKOJIOTMUECKOW KYyJIbTYphL: MPUOOpPETEHHE OTbITa
IUIAHUPOBAHUSl TMOCTYNKOB W OIEHKM MX BO3MOXHBIX TIOCHEICTBHMA IS
OKPY’KAIOILIEH Cpempl;

OCO3HaHUE TIO0ATBHOIO XapakTepa HJKOJIOTMUECKHX NpoOJeM U MyTed ux
pelieHus;

COCOOHOCTh HMCHOJIB30BAaTh MpUOOpETaeMble MNpPHU H3YYEHUH OHOJIOTUH
3HAHUA W YMEHUS TPU PpELIEHUU TMpoOJieM, CBSI3aHHBIX C PalUOHAIBHBIM
NPUPOJIONIOIB30BaHUEM  (COOMIOZCHNE  TPaBWJI  TOBEICHUSA B MPHUPOJIE,
HANPABJICHHBIX HA COXPAHCHHWE PABHOBECHS B OKOCHCTEMaxX, OXpaHy BHUIOB,
IKOCHCTEM, OHochepsl);

AKTUBHOC  HENPUATHUE  JICUCTBUM, TMPUHOCIIINX BpPEH  OKPY)KAIOUIEH
OPUPOJIHOM cpelie, YMEHHE MPOTHO3UPOBATH HEOJArONMPUSITHBIE 3KOJIOTHMYECKHE
NOCJICACTBUS NMPEANPUHUMAEMBbIX JEHCTBUN U MPEAOTBpAIlaTh UX;

HAJIMYUE PA3BUTOTO SKOJOTUYECKOTO MBIIUICHHUS, SKOJOTUYECKON KYJIbTYpHI,
OTIBITA JeSITeTbHOCTH IKOJIOTUYECKOM HAMPAaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCSI MMM B TO3HABATEIIbHOW, KOMMYHHUKAaTUBHOW W COLMAIBHOU



NPaKTHKE, TOTOBHOCTH K YYacTHIO B MPAKTUUECKON NEATEIbHOCTH 3KOJOTUYECKON
HaNpaBJIeHHOCTH;

8) HneHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHUPOBAHHOCTb MHPOBO33PEHUSI, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HAyKW U OOILECTBEHHOW MPAKTUKH, OCHOBAaHHOIO Ha JIHAJOre
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIETYPHOM MUPE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM M YHTATEIbCKOW KyJIbTYPHl KaK CpEICTBa
B3aUMOJICHCTBHSI MEX]Y JIIOAbMHU U MMO3HAHUSI MUPA;

NOHUMaHUE CHeUPUKN OHOJOTHMM Kak HayKHd, OCO3HaHHMA €€ poJju B
(OpMHUPOBAHMU PALMOHATIBHOIO HAYYHOI'O MBIIUIEHHUS, CO3JaHUU LEJIOCTHOTIO
NpPEJICTaBICHUs] 00 OKpYXKarollleM MHpEe KaK O €IMHCTBE MPHUPOJBI, YEIOBEKA U
oOmiecTBa, B TO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHUU MpooiieM
COXpaHEHUs] MPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OHOJIOTMM JUJIsl COBPEMEHHOM IMBWIM3ALUU:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHUS MEAMILMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTb  PECYpCHble  NPOOJIeMBbl  Pa3BUTHUA
YEII0OBEYECTBA, MOUCKA IMyTEeW BBIXOJA W3 TIIO00AJBHBIX YKOJOTHYECKHX MPOOIIEM H
obecrieueHusi  mepexoja K  yCTOMYUMBOMY  Pa3BUTHIO,  PallMOHAJIBHOMY
UCIIOJIb30BAaHUIO TPUPOJHBIX PECYpPCOB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJY4YEHUM OHOJIOTMYECKUX 3HAaHMA B  LEJIX
NOBBIIIEHUA  OOIIEeH  KYyJIbTYpbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTAaBHOM 4acTU (PYHKUMOHAJIBHOW TPaAMOTHOCTH OOydarouiuxcs, GopMHUpyeMoit
P U3y4YeHUU OUOJIOTHH;

NOHUMAaHHUE CYILHOCTH METOJOB TMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTM WCIIOJIb30BaTh TOJy4YaeMble 3HAHWS Ui aHaIW3a W
OOBSCHEHUS SBJICHUI OKPYXAIOMIETO MHUPa W MPOUCXOIAIMX B HEM W3MEHECHHI,
yMEHUE JenaTb OOOCHOBAaHHBIE 3aKIIOYEHUS] HAa OCHOBE HAy4YHbIX (DaKTOB H
UMEIOIINXCS JaHHBIX C IeJIbI0 MOJYYeHHs JIOCTOBEPHBIX BHIBOOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS IS
pelieHust npo0JeM B pealbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME IIEHHOCTH HAy4YHOW JESTeNbHOCTH, TOTOBHOCTH OCYIIECTBIATH
NPOEKTHYIO M UCCIIEAOBATENbCKYIO ACSITENFHOCTh WHANBUIYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CHOCOOHOCTb K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HaHMM MO OWONOTHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIbTATDBI

MeranpeameTHbie pe3ysibTaThl OCBOEHUS yueOHoro mnpeamera «buomorus»
BKJIIOUAIOT: 3Ha4yuMble g (OPMHUPOBAHMS MHPOBO33PEHUSI OOydaronIuxcs



MEXIUCIUIUTUHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIE TMOHSATUS, OTPAKAIOIINE
IIEJIOCTHOCTh HAay4YHOW KapTUHBI MHpPa U CHCHU(PUKY METOJIOB IO3HAHMUS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, SIBJICHUE, MpOIlecC,
CHUCTEMa, Hay4yHbIH (DaKT, TMPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,

UCCIIeIOBaHUE,  HAONIOJIEHWE,  HM3MEpPEHUE,  JKCIEPUMEHT U JpYrue);
yYHUBEpCAJIbHBIE  ydeOHbIE JelcTBUS  (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIC,
pEeryJsTUBHBIC), obecrneyuBaroIme dbopmMupoBaHue (yHKIIMOHATILHO M

IPAMOTHOCTH UM  COLMAJIBHOW  KOMIIETCHIIMHM OOydYaronuxcs; CHoCOOHOCTh
00yyJaromuxcs UCIIOJIL30BaTh OCBOEHHBIE MEXTUCIUTUTMHAPHBIE,
MUPOBO33pDEHUYECKUE 3HAHWA W  yHUBEpCajbHble  ydeOHble JIEWCTBUA B
MO3HABATEIIBHOM W COLIUAIIBHOM IPAKTHKE.

B pesymprare wu3ydeHus OHOJIOTMM Ha YPOBHE CpEIHEro oOMIero
oOpazoBanuss y oOydaromerocs OyayT cQOpMHpPOBaHBI TO3HABATEJbHbIC
YHHUBEpCaJIbHbIe y4eOHbIE EUCTBHSI, KOMMYHUKATUBHBIE YHUBEPCAIbHbIE y4eOHbIC
NEUCTBUSI, PETyJATHUBHbIE YHUBEpCaJbHbIE Y4YeOHbIE JEMCTBUS, COBMECTHAs
JeSITEIILHOCTb.

MertanpeameTHble pe3yabTaThl OCBOSHHUSI MPOTPAMMBI  CPEIHEr0 OOIIero
00pa3oBaHus TOJDKHBI OTPaXaTh:

Ogianenue YHUBEPCAJIbHBIMH y4eOHbIMH NMO3HABATEJIbHBIMH
AeHCTBUAMMU:

1) 6a3oBbIe JOTHYECKHE NeiiCTBUS:

CaMOCTOSITeIhHO  (opMynMpoBaTh M aKTyaJlM3UPOBaTh  MPOOJIEMY,
paccMarpuBath €€ BCECTOPOHHE;

UCMOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHHS
(aHanmu3a, cUHTE3a, CpaBHEHMsI, KJIacCU(pUKALMU, 0000IICHHSI), PACKPBIBATh CMBICI
OMOJIOTHYECKUX TOHATUN (BBIIEISATh MX XapaKTEpHbIC MPU3HAKH, YCTAHABIMBATH
CBSI3M C IPYTUMU TOHATHIMN);

ONpeNeNsaTh IeNIM JeATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJILTAThl IESITEIILHOCTH C TIOCTABJIIEHHBIMH 1IETISIMU;

UCIOJIb30BaTh OMOJIOTHYECKUE MOHATHS A1 OObsCHEHUS (DAKTOB U SIBICHHIA
YKUBOU NIPUPOLBI;

CTPOWTH JIOTUYECKHE PaCCYXJCHUS (MHIYKTUBHBIC, JICTYKTUBHBIC, IIO
AQHAJIOTUH), BBIBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUUS B PacCMaTpPUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKIIIOUCHUS,

NPUMEHSTh CXEMHO-MO/IeTIbHbIE cpencTBa TUTSE NpeICTaBIICHUS
CYIIECTBEHHBIX CBSI3¢H W OTHOIICHUN B HM3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a
TaKKE  MPOTUBOPEYMH  pPa3HOTO  pOAQ,  BBIIBICHHBIX B Pa3IMYHBIX
MH(QOPMAIMOHHBIX HCTOYHUKAX;

pa3zpabaTeiBaTh IUIAH pEHIEHUS MPOOJIeMbl ¢ Y4ETOM aHaIM3a UMEIOIUXCS
MaTepUAbHBIX ¥ HEMATePUATbHBIX PECYPCOB;



BHOCUTH KOPPEKTHBBI B JIEITEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLIEHUBATh PUCKH IMMOCIEICTBHIA JICSITEILHOCTH;

KOOPJAWHUPOBATH W  BBHINOJHATH pabOTy B  YCIOBUSAX  PEaTBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUJICHUE MPU PEUICHUU KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe UCCJIEI0BATEILCKHE NeiiCTBHSI:

BJIa/IETh HAaBBIKAMHM Yy4€OHO-MCCIIEI0BATENILCKON M MPOEKTHON JEesATEIbHOCTH,
HaBbIKAMU  pa3pelieHuss npo0jeM, CIOCOOHOCThIO UM TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PElIECHUs] MPAKTUIECKUX 3a/1a4, TPUMEHEHHUIO
Pa3IMYHBIX METOAO0B MO3HAHUS;

UCMOJIb30BaTh Pa3UYHbIE BUABl JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHUSA, €r0 MHTEpIpeTaluyd, NPeoOpPa30BaHUIO W TPUMEHEHUIO B Y4EOHBIX
CUTYaIUsX, B TOM YHCJIEC TIPYU CO3JaHUU YUYEOHBIX U COIMATBHBIX MPOCKTOB;

dbopMUpOBaTh HAYYHBIH THUI MBIIUJICHUS, BJIaJETh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOYEBBIMU TOHITUSIMH U METO1aMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHbIE 3a7ayd B 0O0pa30oBaTEIbLHOU
NEeSATEIbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBIISITh MIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJlM3MpOBaTh 3ajady,
BBIBUTATh TUIIOTE3y €€ peIIeHUsl, HAXOIUTh apTyMEHTHl IS JOKa3aTelbCTBa
CBOUX YTBEp KJECHUH, 3a7]aBaTh NapamMeTpbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBaTh TIOJIyYCHHbIE B XOJ€ pEUIeHUs 3aJaud  pe3yJbTaThl,
KPUTUYECKU OIICHMBATh MX JOCTOBEPHOCTh, MPOTHO3UPOBATHh U3MEHECHHE B HOBBIX
YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsiM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISTh IIeJICHANPABJICHHBI MOUCK TEPEeHOca CPENCTB U CIOCOOOB
NEeNCTBUS B MPO(PECCHOHAIBHYIO CPENy;

yMETh MEPEHOCHUTh 3HAHWS B IIO3HABATENbHYIO M MPAKTHUUECKYI0 001acTu
KU3HEJEATEIHHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE WJEH, NpeajiaraTb OpUTrMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTh NPOOJIEMBI U 337]a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) paGora ¢ nHpopmanHeii:

OPHUCHTUPOBATHCSA B PA3IMYHBIX UCTOYHHKAX MH(pOpMAaIuu (TeKcTe yaeOHOTO
nocoOusi, HAay4YHO-TIOMYJSIPHOM  JIUTEparype, OHUOJOTUYECKUX CJIOBapsSIX W
CIpaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax MaHHbIX, B HHTepHeTe), aHaIU3UpOBAThH
MHPOPMALIMIO Pa3IMYHbIX BUIOB U (OPM MPENCTABICHUS, KPUTUYECKHA OLICHUBATH
e€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

dbopMyIupoBaTh 3anpoCchl U MPUMEHSATH PA3IWYHBIE METOJbl MPU MOUCKE U
oTObope Oumosiormueckoil nHpopmaryu, HEOOXOAMMOU IS BBIOJHEHUS YYEOHBIX
3ajady;



npuoOperaTh OMNBIT HKCIMOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTMBHOTO HCIOJB30BAHUS Pa3IMIHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITEIbBHO  BbIOMpaTh  ONTHUMAIbHYIO  (QopMy  MpeacTaBiICHUS
ouonornyeckoi uHopmanmu (cxembl, rpaduku, AUarpaMMbl, TaOJIHIbI, PUCYHKU
H Apyroe);

UCIOJIb30BaTh HAy4YHbIM SA3bIK B KauyecTBE CpelAcTBa IMpu pabore ¢
ouonornyeckod uHMOpMAIMEN: TNPUMEHATh XUMHUYECKHe, (Qu3udecKkue W
MareMaTU4ecKue 3HaKW M CUMBOJIBL, (popmysbl, abOpeBHaTypy, HOMEHKIATYpY,
UCMOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HATJISIAHOCTH;

BJIQJICTh ~ HaBBIKAMM  pACllO3HABaHMA U 3alUThl  WHGOPMAIIUH,
UHPOPMAIMOHHON 6€30MaCHOCTH JIUYHOCTH.

OBianeHne yHUBEePCAJIbHBIMIA KOMMYHMKATUBHBIMH J1€HCTBUAMM:

1) o0mennue:

OCYUIECTBJISITh KOMMYHHUKAILIUM BO BCEX c(epax *KU3HU, aKTUBHO y4acTBOBATh
B JMaJore WM JUCKYCCHM MO CYHIECTBY OOCYX IaeMOM TeMbl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIBHO BBIMOJHEHUS TMpeJjiaracMoi
3aJja4i, YYHUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH IMO3HIIMNA JIPYTrUX y4aCTHUKOB
JMasora Uil JUCKYCCHUH);

pacro3HaBaTh HeBepOalbHble CpEACTBAa OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, TMPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHTYaIlH,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BIIQJIETh PA3IMYHBIMU CriocoO0aMu OOIICHHS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUs APYTHUX JIIOJICH, MPOSBISITh YBAXKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOpMYTUpOBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOK TOYKY 3pEHHUS C HUCHOJb30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1esiITeJIbHOCTD:

NOHUMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBUIYaJIbHOMU
paboOTHI MPU pelIeHUH OUOJIOTUYECKOU MPpo06sIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
NPUMEHEHUS TPYMIOBBIX (HOPM B3aUMOJICHCTBHUS TIPH PEIICHUU y4eOHOU 3a1a4w;

BBHIOMPATh TEMATHUKy W METOJbl COBMECTHBIX JEHCTBUH C Y4ETOM OOIIHMX
UHTEPECOB U BO3MOKHOCTEH KaXJA0TO UjieHa KOJUICKTUBA,

OpUHUMATh  IEJIM  COBMECTHOM  JIESATENIbHOCTH, OPraHU30BBIBATH U
KOOPAWHUPOBATh JCHUCTBUSA MO €€ IJOCTHKEHHWIO: COCTAaBIATh IUIAH JCUCTBUU,
pacmpenensiTb poid € YYETOM MHEHUM YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM palbOTHI;

OIICHMBATh KA4YECTBO CBOET0 BKJAJAa M KaXJOT0 YYaCTHHUKA KOMAaH/bI B
0OIIHii pe3ynbTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;



IpemjlaraTb HOBBIE IPOEKTHI, OLEHUBAaTh WJAEH C MO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJISITh TMO3UTHUBHOE CTPATErMYECKO€ IOBEJEHUE B  PAa3IUYHBIX
CUTYyalUsAIX, NPOSIBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

OBiaeHNe YHUBEPCAJbHBIMH PeryJISTUBHBIMH /1eHCTBUAMM:

1) camoopraHu3anusi:

UCNOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUId BBIABJIECHUS MpoOjJeM U uX
peIlIeHUs] B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKHMX 3HAHUM IeNieBble U CMBICIOBBIC
YCTaHOBKM B CBOHX ACHCTBHUAX M IIOCTYNKAax IO OTHOILIEHUWIO K JKMBOW INPUPOAE,
CBOEMY 3I0POBBIO U 3JJOPOBBIO OKPYKAKOLIUX;

CaMOCTOSITEbHO OCYIIECTBISATh IO3HABATENbHYIO [JEATEIbHOCTh, BBISABIISATH
npoOJeMbl, CTaBUTh U (POPMyIMpOBaTh COOCTBEHHBIC 33Jjaul B 00pa3zoBaTENBLHOMN
NEATENbHOCTH W )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJISITh IUIAH  pElIeHHs NOpo0ieMbl C  y4éToMm
UMEIOLINXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsiTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHU;

JieNlaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a pelIeHHuE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (OPMHUPOBAHUIO M TPOSIBICHUIO INIHPOKOW OJPYAUIMU B
pa3HbIX O00JIaCTAX 3HAHUWI, IOCTOSHHO IOBBILIATH CBOW 0Opa30BaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIIM;

BJAJI€Th  HAaBbIKAMU  MO3HABaTeNbHOW  pediekcuu  Kak  OCO3HaHUS
COBEpIIAEMBIX JEHCTBUH W MBICIUTEIBHBIX TPOLIECCOB, HMX PpPE3YJIbTaTOB MU
OCHOBAHHUH, HCIOJIb30BaTh NPUEMBI pe(IEKCUM I OLEHKU CUTyallMH, BBIOOpa
BEPHOTO PELICHMUS;

yMETh OLEHUBaTh PUCKA M CBOEBPEMEHHO NPHHUMATh PEUICHUS 10 UX
CHIDKEHHUIO;

NPUHMMAaTh MOTHUBBI M apryMEHThl JPYTrMX I@IPU AaHAJIM3€ pPE3YyJIbTaTOB
NEeATENbHOCTH;

3) npuHsiTHE ceOs U APYruX:

NpUHUMATh ce0s1, MOHUMAasl CBOU HEIOCTAaTKU U IOCTOMHCTBA;

IPUHMMAaTh MOTHUBBI M apryMEHThl JPYIMX IIPUM AaHAJIM3€ pPE3yJIbTATOB
NEeATENbHOCTH;

NpU3HABATh CBOE MPABO M MPABO JAPYTUX Ha OIIMOKHU;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C NO3ULMU APYTOro YeIoBeKa.



HPEIJMETHBIE PE3YJIbTATDBI

[lpenMerHble pe3ynbTaTbl OCBOEHHUSI COJIEpXKaHUS ydyeOHOTO TMpeameTa
«buonorus» Ha yrayOJ€HHOM ypOBHE OpUEHTHUPOBaHbI Ha oOecredyeHue
npodunbHOro  oOydeHust  oOywaromuxcs — Owosnormu.  OHH  BKIIOYAIOT:
cnenuduyueckue st OMOJIOTUM Hay4YHbIC 3HAHUS, YMEHUS M CIIOCOOBI JEUCTBUI 1O
OCBOEHUIO, MHTEpIpETAlMd U MPeoOpPa30BAHUIO 3HAHUMW, BUIBI JEATEIHLHOCTU IO
MOJIyUCHUIO HOBBIX 3HAHWNA W MX MPUMEHEHUIO B Pa3IMYHBIX yYEOHBIX, a TaKXKe B
peaNbHbIX JKU3HEHHBIX cUTyalusx. l[IpenmeTHble pe3yiabTaTbl MPEICTaBIEHBI IO
roJilaM U3y4eHHusl.

[IpenMerHble pe3ynbTaThl OCBOCHUs yueOHOro mpemmera «buomorusi» B 10
Kaacce NOIHKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHUH O MeECT€ M POJM OHOJOTUH B CHCTEME
€CTECTBEHHbIX HayK, B (POPMUPOBAHUM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B
NMO3HAHUM  3aKOHOB  TPHUPOJBI W  PEIIEHUH MpoOJieM  palrdOHAIBHOTO
IPUPOJIONIOIB30BAHUS, O BKJIAJIE€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTUH;

BIIQJICHUE  CUCTEeMON  OHWOJIOTMYECKMX 3HAaHWUH, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIAraloIINe OHOJIOTUYECKHE TEPMHHBI W TMOHATUA (KU3Hb, KJIETKa,
opraHusM, MeTa0oJau3M, TOMEOCTa3, CaMOPEryJAlMs, CaMOBOCIPOU3BEACHHE,
HACJIEZICTBEHHOCTh, M3MEHYMBOCTh, POCT WM Pa3BUTHE), OUOJOTHUYECKHUE TEOPHH
(xnerounas teopus T. llIBanna, M. llIneiinena, P. BupxoBa, xpoMmocomHas teopus
HacneacTBeHHoct T. Moprana), yuenuss (H. W. BaBumoBa — o0 ueHTpax
MHOTOOOpa3uss ¥ MPOUCXOXKJEHUS  KYJIbTYPHBIX  pPAaCTEHUH),  3aKOHBI
(emrHOOOpA3usi MOTOMKOB TEPBOTO IMOKOJICHUS, PACIIEIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTro  HacienoBaHust [.  MeHnens, TOMOJIOTHUECKUX pSAOB B
HACJIECTBEHHOU M3MEHYUBOCTHU H. N Basunoga), [IPUHLATIIBI
(KOMIUIEMEHTapPHOCTH);

BJIQ/ICHUE OCHOBHBIMU METOJAMH HAyYHOTO TO3HAHMSI, HCIOJIb3yEMbIX B
OMOJIOTUYECKUX MCCIEAOBAHUSAX JKUBBIX OOBEKTOB (OMUCAHHME, HW3MEpPEHUE,
Ha0JII0/ICHNE, YKCTIEPUMEHT);

YMEHHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU: BHPYCOB, KJIETOK MPOKAPHOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTaHU3MOB, B TOM YHCJC
OakTepuii, rpuOOB, paCTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpPTraHOB pACTEHUM, IKUBOTHBIX, YEJIOBEKAa, IMPOIECCOB KHU3HEAESITEILHOCTH,
NPOTEKAIOUIMX B OPraHM3Max pPacTE€HUM, *KUBOTHBIX U YEJIOBEKa, OMOJOTMYECKUX
MPOIIECCOB: OOMEHa BEIIECTB (METabo0M3M), TPEBPAICHUS SHEPTUH, OpOKEeHUS,
aBTOTPOGHOTO M TeTepOoTPO(HOro THUIOB MUTaHUS, (DOTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeHO03a, raMeToreHe3a, dMOpPHUOreHe3a, MOCTAIMOPUOHAILHOTO Pa3BUTHS,
Pa3MHOXKEHHSI,  WHIUMBUIYAbHOTO  pa3BUTHs ~ opraHu3Ma  (OHTOTreHe3a),
B3aMMO/ICICTBUS TE€HOB, T€TEPO3UCa, HCKYCCTBEHHOTO OTOODA;



YMEHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXKIY OpPraHOWIAMH KIETKH U HX
GYHKIUSIMHA, CTPOCHHUEM KIIETOK PAa3HbIX TKaHEH W WX QYHKIUSIMH, MEXKITY
OpraHaMd W CHCTEMaMH OpPraHOB Yy pPACTEHHM, J>XMBOTHBIX U YEJOBEKa M UX
GYyHKIMSIMHU, MEXJY CHCTEMaMH OpPTaHOB M UX (QYHKIMSIMHU, MEXKAY dTarnaMu
oOMeHa BelllecTB, TalaMu KJIETOYHOTO IHKJIA U KU3HEHHBIX IIMKIOB OPTaHU3MOB,
STanaMu SMOPUOHAIBHOTO Pa3BUTHUA, T€HOTHUIOM M (eHOoTUrnoMm, (EHOTUIIOM U
dbakTopamu cpeabl 0OUTaHNS;

YMEHHUE BBIABISATh OTIUYHUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHuil, >KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIUE apTyMEHThI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIi JI0Ka3aTelbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEeMaTHUYECKUX TPYIIII;

YMEHHE peliaTh OMOJOTUYECKUE 3a7a4M, BBIIBISTH MPUYUHHO-CIICICTBCHHBIC
CBSI3U MEX]y UCCIEAYEeMbIMU OMOJIOTHYECKUMH MPOLIECCAaMU U SIBIICHUSIMHU, JI€IaTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3yJbTaTOB;

YMEHHE BBINIOJHATH JabOpaTOpHbIE W TMPaKTUYECKHE pPabOoThl, COOJIOIAThH
npaBwia mpu padoTe ¢ yueOHbIM U TAOOPaTOPHBIM 000PYAOBAHUEM;

yMEHHE BBUIBUTATh THUIOTE3bl, TMPOBEPATh HUX OKCIEPUMEHTAIHHBIMU
cpeacrBamu, GOpPMyIMpysS Ieb HCCIACIOBAHMS, AaHATU3UPOBATH TIOJYyYCHHBIC
pe3ynbTaThl U J1eJaTh BHIBO/IBI,

yMEHHE Y4acTBOBaTh B Yy4e€OHO-HCCIEN0BATEIbCKON paboTe mo OuOJIOTHH,
DKOJIOTUM U MEJUIIMHE, TPOBOJMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBISATH  TOJIyYCHHBIE  pe3yJabTaTbl  HAa  YUYCHHYECKUX
KOH(DepeHIusx;

yMEHHUE OIICHHBATh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIECIOBAHUN B
ob6mactu OuoJsioruu u MEIUIIMHBI (KJTOHUpOBAHUE, HCKYCCTBEHHOE
OIUIOJOTBOPEHUE, HAMNPABICHHOE H3MEHEHHE IE€HOMAa M CO3/laHHuE€ TPAHCTEHHbBIX
OpPTraHU3MOB);

YMEHHE OCYIIECTBIISAITh OCO3HAHHBIA BBIOOp Oyaymiel npodeccruoHanbHON
NEeATEeIbHOCTH B 001acTh OWOJOTHH, MEIUILMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILNEBOW MPOMBIIUICHHOCTH, YIIIyOJIiTh MO3HABATEIbHBIN
MHTEpEC, HAIlpaBJICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOILIEH Mpodeccun u
NpOJOJDKEHHE  OHOJIOTHYecKOro  oOpa3oBaHMS B OpPraHU3ALUSX  CPEIIHEro
po(HEeCCHOHAILHOTO U BBICIIET0 00pa30BaHMS.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS ydeOHOTO mpeamera «buomorus» B 11
Kaacce NOIHKHBI OTPaXKATh:

chOpMUPOBAHHOCTh 3HAHUA O MeCTe€ M POJM OHOJOTUM B CHUCTEME
€CTECTBEHHbIX HAayK, B (OpPMHpPOBAHHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPA, B TO3HAHUM 3aKOHOB NPUPOJBI W PEHIEHUH HKOJOTHYECKUX
npoOjeM YeloBeuecTBa, a TaKkKe B PEIICHWH BOMPOCOB PALMOHAIBHOTO
IPUPOJIONOIb30BaHUS, U B (POPMUPOBAHUM LIEHHOCTHOTO OTHOIIEHUS K MPUPOJE,



0011IeCTBY, UETOBEKY, O BKJIAJI€ POCCUUCKHX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OHOJIOTHY;

YMEHHUE BJIAJIETh CHCTEMOW OWOJOTMYECKMX 3HAaHWH, KOTOpas BKIIIOYACT
omnpeNeNeHusT W TOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralouux OHOJIOTHYECKUX
TEPMUHOB W TOHATUH (BUA, dKOcucTeMma, Ouocdepa), OUOIOTHUECKHE TEOPHUU
(aBomonoHHass Teopusi Y. JlapBHuHaA, CUHTETHUYECKas TEOPUS 3BOJIIOLMH), YUEHUS
(A. H. CesepiioBa — 0 myTsX M HampaByieHUsX 3Bojronud, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTHyeckoro paHoBecus J[x. Xapaum u B. BaiinOepra,
3apojsimeBoro cxoiactea K. M. bopa), mpaBuna (munumyma HO. JlubGuxa,
HKOJIOTUYECKON MupamMuabl B3HEpruu), Tumnore3bl (runore3a «Mupa PHK» V.
['unbepra);

YyMEHHE  BJaJeTh  OCHOBHBIMH  METOJaMHU  HAyYHOTO  IO3HAHUS,
UCIIOJIb3YEMBIMH B OMOJIOTUYECKHX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB M SKOCHCTEM
(omucaHue, W3MEpEeHHe, HAOIOJCHHE, HKCIIEPUMEHT), CHOCcO0aMM BBISBICHUS U
OIICHKU aHTPOIOTEHHBIX M3MEHEHUI B MPUPOJIE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHUAOB, OHOI€OEHO30B,
PKOCUCTEM U Ouocdepnl, CTAOWIM3UPYIOMIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AIOMATPUIECKOTO u CUMIIATPUUECKOTO
BUJ000pa30BaHusl, BIMSHUS JABWXKYIIUX CHJI DBOJIIOIMUA HA TEHOMOH] MOMYJISIINY,
NPUCIOCOOJICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeqOBaHUs HaIpaBICHUM
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3M MEXIYy TMPOILECCaMU SBOJIIOIINY,
JMBIDKYIIUMH CWJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH PAa3JIMYHBIX 3KOCHUCTEM H
NPUCTIOCOOICHUSIMHU K HUM OPTaHU3MOB;

YyMEHUE  BBIIBISATH  OTJIMYUTENbHBIE  MPU3HAKU  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Cpelie OOUTaHMs, aOMOTHYECKUX U OHMOTHYECKHUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€  OpraHM3MOB B  COOOUIECTBAax,
AQHTPOTIOTEHHBIX W3MEHEHUH B 9KOCHCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIUE apPTyMEHTBI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJIsi J0KAa3aTelbCTBa POJCTBA OPraHU3MOB PAa3HBIX
CUCTEeMaTHUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U Cpellbl OOUTaHUS, €IMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIUMOCTH COXPAHEHHS MHOTO0Opasus BHUIOB W
AKOCHUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOBI U YEIIOBEUYECTBA,

yMEHHUE peliaTh OMOJIOTUYECKUEe 3a7auM, BBIIBISTH MPUYUHHO-CIIE/ICTBCHHBIC
CBSI3U MEX]y UCCIEAYEeMbIMU OMOJIOTMYECKUMH MPOLIECCAaMU U SIBIICHUSIMHU, JI€IaTh
BBIBOJIbI Y IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATh Ja0OpaTOpHBbIE W TMPAKTHYECKHE PabOThI, COOIOAATH
npaBwia Ipu padoTe ¢ yueOHbIM U Ja00opaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBUIBUTATh THUIOTE3bl, TMPOBEPATh HUX OSKCIEPUMEHTAIHHBIMU
cpeacrBamu, GOPMYIMPYS IETb HCCIACIOBAHMS, AaHATU3UPOBATH IIOJyYCHHBIC
pe3ynbTaThl U Je1aTh BHIBO/IbI,



YMEHHUE YYacTBOBaThb B YyueOHO-HMCCIEN0BATENbCKONM paboTe Mo OuoJioruw,
9KOJIOTMH M MEIUIIMHE, MPOBOJUMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, W
NyOJIMYHO  TPEACTABIATH  MOJYYEHHBIE  PE3yiabTaThl  HAa  YYCHHMUYECKUX
KOH(DepeHIusX;

YMEHHE OLEHHMBATh TMIOTE3bl U TEOPUU O MPOUCXOXKJECHUM >KU3HH, YEIOBEKA
¥ YEeJOBEUECKHUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0axX MperoTBpaIICHUS
I00aIbHBIX M3MEHEHHM B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccruoHanbHON
JeSTENIbHOCTU B 00J1aCTH OMOJIOTHH, KOJIOTUH, PUPOIOIOIb30BAHUS, MEIUIMHBI,
OMOTEXHOJIOTUHM, IICUXOJIOTUHM, BETEPUHAPHU, CEIbCKOIO XO35AWCTBA, IHUILEBOU
NPOMBIIUICHHOCTH, YIJIyOJsITh MO3HABATENbHBI WHTEPEC, HANpPAaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYyWOIIEH  mpodeccMu H  NPOJOJDKEHHE
OHMOJIOTHYECKOTO 00pa30oBaHUsl B OPTaHM3ALMAX CPEIHEro NnpogecCHOHAILHOTO U

BBICIIIETO 00pa30BaHUS.
YyeOHo-TeMATHYECKUH IJIAH

11 kaacc
Ne HaumenoBanue paszena, TeMbI Kon-Bo
4acoB
1 Pa3nen 1. OBomonus 48
2 I'maBa 1. JlomecTHKAIUSA U CENEKIUS 6
3 I'naBa 2. Teopus 3osrorun. CBHAETENHCTBA IBOJIONUN 6
4 I'naBa 3. ®akTOPHI YBONIONHH 16
5 I'maBa 4. BO3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3emie 8
6 I'maBa 5. BO3HUKHOBEHUE U pa3BUTUE YEIIOBEKA - 7
AHTPOIIOTeHE3
7 I'naBa 6. JKuBas MaTepus Kak CUCTEMa 5
8 Pa3nen 2. Opranu3mMsl B 3K0JOTHIECKHX CHCTEMAX 31
9 I'naa 7. OpraHu3Mbl ¥ OKpYXKaromas cpeaa 12
10 I'maBa &. CooOmiecTBa U YKOCUCTEMBI 10
11 I'naBa 9. buocdepa 5
12 I'maBa 10. buonornueckre OCHOBBI OXpaHbl TPUPOIBI 4
13 Peseps 23
Bcero yacos: 102

Ka.neﬂzlapﬂo -TEMAaTHIECCKOE INUIAHUPOBaHHUE

11 kmace



Jara
IJ1aH

Jlara
bakr

Tema

Kon-Bo
4acoB

Homectukanus. Cenexuus. Coprt. [lopona. IlItamm. Llentpsr
OJIOMAITHUBAHUS JKUBOTHBIX U IIPOUCXOKICHHS KYJIBTYPHBIX
pacrenwuii. JlaboparopHas pabota «/3yueHune copTos
KYJIBTYPHBIX PACTEHHUH M TIOPOJ JOMAITHUX JKUBOTHBIX»

HckyccTBeHHBIN 0TOOP. MaccoBbIi 1 MHANBHUAYaIBHBIN 0TOOD.
Kombunanmonnas cenexknund. Jlabopatopras pabora «3ydenne
METOJIOB CENEKIUU PaCTEHUIN».

CoBpemeHHBIE MeTOAbI 0TOOpa. ['eHeTnYecKne OCHOBEI
COBpeMEeHHBIX MeTonoB cenekuuu. JIHK — Mapkepsl u mapkep-
OpPHEHTHPOBOYHAs CeNeKIus. | eHOMHasl ¥ KJIETOYHAs CEeNeKIUs

I'erepo3uc u €ro UCHONB30BAHHUE B CEIEKIIMOHHOM IIPOIIECCE.
Wubpennsie nuaun. OtaanenHas ruOpuau3sanus. [IpakTudeckas
pabota «IIpuBUBKa pacTeHU.

Pacumpenue reHeTH4ecKoro pazHooopasusi CeIeKIMOHHOTO
Mmarepuana. [Tomunnonanda. Knerounas u xpoMocoMHast
WHXKEeHepus. DKCIIepUMEHTAIbHBIN MyTareHes

Hcnonb30Banue B CENEKIUU METOIOB T€HHOM U TEHOMHOM
uHxeHepuu. TpaHCreHHBbIE pacTeHUA. TpaHCTeHHBIE KUBOTHBIE.
Brotexnonorus. buobezomacnocts. JlabopaTopHas pabdora
«HN3yueHne 00beKTOB OMOTEXHOIOTHIY .

[Ipaktiueckas padora «IlomydyeHre MOJIOUHOKHCIIBIX
MIPOIYKTOBY .

PaszButue sBomonuonHbix uaei. Hayunsie B3msianl K. Jlunnes u
K.b. Jlamapxka. Teopust karactpod KioBbe

OCHOBHBIE ITOJIOKCHUS 3BOJ'IIOHPIOHHOI>1 TCOpHUHn }IapBI/IHa.
CuHTeTHYeCKas TCOPUS 3BOJIIOLIUN

[Taneontonornueckue u OuoreorpadpuIeckne CBUAETEIBCTBA
sBostonnu. [laneonTonornueckas neronucs. Ilepexonusie
¢opmbl. broreorpagus. DHAeMUYHBIE BUOBL.

10

CpaBHUTEIHHO-aHATOMUYECKHE M YMOPHOJIOTHIECKHE
CBUJIETENBCTBA IBOJIONNH. ['OMOJIOTHYHBIE OPraHBI.
AHaQJIOTUYHBIE OPTaHBbL.

11

PynumenTapHbie opradsl. ['€HBI — peryIsaTOpBI Pa3BUTHAL
ATaBU3MBEI.

12

MOHeKyH}IpHO-FeHeTI/I‘{GCKI/Ie CBHJCTCJILCTBA 3BOJJOLHHA.
T'omosiornusble reHbl. PUIOTEeHETHYECKOE JIPEBO.

13

Bun. Pazsutue npeacrasiaenuid o suae. Kpurepuu suga. Buss
nBoitHukY. PenponyktuBHas uzomsamus. JlabopaTopHas pabota
«CpaBHEHHE BHJIOB 110 MOP(OJIOTHIECKOMY KPUTEPHION

14

[MomymnsmuoHHast cTpyKTypa Bujaa. [lomysamust — sJeMeHTapHas
€IMHUIIBI SBOIONUH. VI3MEHUNBOCTh MPUPOTHBIX TOIYJISIIHI
BuytpuBuoBas uaMeHunBocTb. ['eHooH .

15

MyrTanus kak aktop sBostoruu. PazHooOpa3ue kKapuoTUIos
BHYTPH BHIa. | eHHbIE MyTaunu: HEHTpalIbHbIE, BPEAHBIE,
noJie3Hble. YacToTa BOSHUKHOBEHHUS MyTal[uil.

16

JlaboparopHas paboTa « BelsiBiieHHEe UBMEHUYUBOCTH Y 0co0eit
OJTHOTO BHA. AHAIN3 TEHETUIECKOW H3MEHUNBOCTH B
MOMYJISITUSAX TOMAITHIX KOIICK)

17

IlonynsaumonHas reHeTuka. ['eHeTHndeckas CTpyKTypa
nonyysiuui. YacTtoTel ajsiened u reHoTunoB. PaBHOBECHas
TOMYJISITUSL




18

VYpaBuenne Xapnu-BaitHOepra u ero OHOIOTHYECKU CMBICIT.
DakTopsl (IBUKYIINE CHIIBI) BOIOIUN

19

Pemenue 3agau no nonyJasMOHHOW T'€HETUKE

20

CrydvaiiHble M3MEHEHUS 4acTOT ajulenei B momynsanusax Hpeid
TCHOB KakK (haKTOp IBOJIIOIHH.

21

EcrecTBeHHBIIT 0TOOp — HANpaBIIAIOMHNA (aKTOp IBOIOLIHUH.
[Ipucrocob1eHHOCTh OPraHU3MOB K cpenie oouTtanus. boprda 3a
CYIIECTBOBaHHE

22

D¢ dexTuBHOCTH ecTecTBEHHOTo 0TO0pa. KymynsatusHoe
neiictBue orbopa. Jlaboparophnas padora «IIpucmocobnenue
OPraHu3MOB M UX OTHOCHUTEJbHAS 11eJIecO00pa3HOCTh)

23

®DopMBI ecTeCTBEHHOTO 0TOOpa. JIBMXKyIIHil 0TOOP.
Crabunmsupyronii ot0op. Ju3pynTHBHEIA 0TOOD.

24

[TonoBoit otOop. BrissBnenue cnenos pasHbix popm oTdopa mpu
aHaJIN3€ COBPEMEHHBIX MOMYJISIUHN.

25

Hampasienue u myTH 3BoIOnud. Anantanuu. Apomopdos.
WNnnoananranuu. Jlabopatopras padora «M3ydeHue
apoMop$h030B M UAMOAJANTAINI Y PACTCHUH U JKUBOTHBIX»

26

BunoobpazoBanue. Amomarpudeckoe (reorpaduueckoe) H
CHUMITaTPUYECKOE (aKosOorHYEcKoe) BHUJ000pa3oBaHHUE.
W3onsamus kak MyCKOBOM MeXaHH3M BHI000pa30BaHUS.

27

Mukpossoitonus 1 Makpo3sosronus. Kossosonus.
EcrecTBeHHBII 0TOOP 10 KONWYECTBEHHBIM IpU3HaKaM. DopMEI
sBostornu. Jluseprennus. Kouseprennus. Ilapamnenusm.

28

l'eHeTnueckre MEXaHNU3MBI KPYITHBIX 3BOIFOIIMOHHBIX
npeoOpazoBanmii. JyminKanuy reHOB U BOSHUKHOBEHIE HOBBIX
(YHKITUI U OpTaHoB.

29

OBouronus U Mbl. [1aToreHbl U JIekapCTBEHHAS YCTOMYHBOCTb.
YcToHYnMBOCTh K NECTULIMAAM. DBOJIOIHUS YY>KEPOIHBIX BHUIOB.

30

CymHocts xu3Hu. JKuBoe U HexxuBoe. brorenes n aduoreHes.
I'mmoTe3sl nmpoucxoxaeHus ku3Hu Ha 3emie. Teopus 6uomnosza

31

Obpa3oBaHne OHOJIOTMYECKUX MOHOMEPOB M  IOJIMMEpPOB.
Atmocdepa JIpeBHEH 3emuiu. AOUOTCHHBIN CUHTE3
opranmueckux  BemectB.  OOpa3oBaHWe ©  DBOIIONMUS
ouononumepoB. Ilpencrasienne 06 PHK-Mupe

32

dopmupoBanue 1 3BOIOLUS NpoOdHoHTOB. OOpazoBaHue u
IBOMIONMS OrosormuecKkux MemOpan. CriocoObl MUTaHUS
JPEBHHUX OPraHU3MOB.

33

W3ydyenne wuctopun 3emnu. Metompl OaTUPOBKH COOBITUI
npouuioro. M3mMeHeHUs KJIMMata UM BBIMUPAaHHE BUJOB.
I'eoxpoHosoruueckass mikana. Ilameontosnorus. JlabopaTopHas
pabota «l3ydueHue u omMcaHUE MCKOMAEMBIX OCTATKOB JPEBHUX
OpraHu3MOBY

34

Pa3Butue %u3HM B Kpunto3oe. OCHOBHBIE 3BOIIOLHOHHBIE
COOBITHS B apxee U mpoTeposoe. CHUMOMOTHYECKasT TEOPHS
BO3HHKHOBEHUS 9yKaproT. BO3HNKHOBEHNE MHOTOKJIETOYHOCTH.
YBennueHne MHOrooopasus XuBOTHBIX. IIpakTuyeckas paboTa
«M3yueHne 0cOOCHHOCTEH CTPOEHUS PACTEHHH Pa3HbIX
OTZAETIOB»

35

PaspuTue xu3Hu Ha 3eMie B najieo3oe. Baxkuelmme
ABOJIOIIMOHHBIE COOBITHS B maneo3oe. [lepMckoe BEIMHpaHUe
BHI0B. [IpakTHueckas pabora «M3ydyeHune ocobeHHOCTEH
CTPOCHHMS TO3BOHOYHBIX JKUBOTHBIX)

36

PassuTHe )Xu3HU B Me3030€ U KaiiHO030€. OCHOBHEIE
SBOJIIOIHOHHBIE COOBITHSI ME3030sT M KalfHO305

37

MecTo uenoBeKka B CUCTEME KUBOTO MHpPa —MOP(HOIIOTHYECKUE U




(hu3momornveckue TaHHbIC

38

MecTo genoBeka B CHCTEME )KUBOTO MHpa — TaHHBIE
MOJIEKYJISIPHOM OmoJioTHH u Omonoruu pa3sutus. JlaboparopHas
pabota «l3y4yeHne 0cOOEHHOCTEH CTPOEHHsSI CKelleTa 4eJIOBeKa,
CBSI3aHHBIX C MIPAMOXOXKACHHEM»

39

IIpoucxoxxnenue uyenoBeka. [laneoHToIOrMYeCKHE JaHHBIE.
Hckomaemple mpuMaThl. ABCTPaJONMUTEKH

40

ITepsrie mpencraButenu poga Homo. Yenosek ymenslid,
YeJIOBEeK PYIOJIBCKUIL, YeToBeK paboratomuii. YemnoBek
npsMOXoIni. YenoBek rerienboeprekuit

41

YenoBek HeaHaepTaibckuil. [losBIeHIE YeI0BeKa pa3yMHOTO.
Kpomanbonibl. Pogocinosras homo sapiens. MccnenoBanus
npesue JJHK

42

Paccenenue moneit mo 3emiie. DBONIOIUS YEIOBEKa Pa3yMHOTO.
@DakTOpEl JIBOJNIONHM YENOBEKa. buomormdyeckue (HakTophl
SBOJIIOLAHN YEJIOBEKA

43

ConuanpHble (PaKTOPHI IBOIIONUH YedoBeKa. COOTHOIICHHE
OHOJIOTMYECKHUX M COIUANBHBIX ()aKTOPOB B IBOIIOIUU
yenoBeka. YenoBeueckue pacel. [IpakTudeckas pabora
«M3yyeHue SKOJOrMYeCcKuX ajanTalrii 4eJoBeKay

44

Cucremsl U UX cBoicTBa. [IpoCThIe U CIIOXKHbBIE CHCTEMBI.
CucrtemHBIe CBOWcTBAa. MonienupoBaHue.

45

OTKpHBITHIE HepaBHOBECHBIE ccTeMbl. CHCTEMBI C 00paTHOH
cBs3bi0. [lomokuTeNbHBIE M OTpPHUIIATENbHBIE 00paTHBIE CBSI3H.
Camoperynsnus, noaaepxanue romeocrasza. CoiicTa
CJIOKHBIX OTKPBITBIX HEPAaBHOBECHBIX CHCTEM

46

VYcnoxHeHne OMOIOrHYECKUX CUCTEM B X0/ 3BOJIOIMH.
OyHKIIMOHUPOBAHUE CETH: TeHHEIE, OCIKOBBIE, CUTHAIBHBIE.
Camopranu3anys Ha pa3HBIX YPOBHSX OpTaHH3aINH
Ouosornueckux cucteM. Ponb QurykTyaruii B mporeccax
CaMOOpTaHM3alUH

47

Muoroo0pasue opranudeckoro mupa. Cucremaruka.
[IpuHIMIBI KITaccH QUKAIHH.

48

OCHOBHBIE CHCTEMAaTHYECKNE TPYIITHI OPraHMYECKOTO MHUPA.
COBPEMEHHBIE METO/Ibl KJIACCU(PUKALIMHN OPTaHU3MOB

49

B3auMoOTHOIIEHNS OPTraHU3MOB U CpeAbl. DKOJIOTHYECKHE
(pakTopsl. 3akoH TosepaHTHOCTH. ONITHMANBHEIE,
HecCUMaNbHBIC, TUMUTHpPYIONHE (HaKkTOpbl. AOHOTHYECKHE,
OmoTHyecKue, aHTpororeHHbIe GakTopsl. Jlaboparoprast pabora
«M3yueHne METOJIOB 9KOJIOTHUECKUX HCCIIENOBaHUII»

50

JlabopaTtopHas padora «BsIsgBiieHHE MPUCITIOCOOIECHHOCTH
OPTaHW3MOB K BIIMSHUIO CBETA M TEMIICPATYPBD)

51

JlabopaTtopHas paboTta « AHATOMUYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOMTAHUSD)

52

Ionmynsauus kak npupoxaHas cucrema. IlonynsanuonHas
ouonorus. I'panuns! nonyssinuil. CTpyKTypa NOMYJIALUH:
MIPOCTPAHCTBEHHAs, BpEMEHHas], 110JI0Basi, BO3pacTHasl,
(yHKIIMOHATBbHAS

53

Junamuka nonysiiun. Kpubbie BEDKUBaHUs. BONTHBI )KU3HMU.
JuHaMyKa YMCIEHHOCTH MONYJSIIUA. Perynduns 4ucieHHOCTH
oy siiiuid. Jlaboparoprast padota «IIpucmocobnenne cemsH
pPACTEHUM K PACCEIICHHUION

54

Bun xak cucrema momyJisiuil. MOMyJISIMOHHAS CTPYKTYpa BUJIA.
Apean. PaznooOpasue apeaios.

55

[TpucnocobnennocTs. [Iprcmocobnenust opraHu3MoB K
JICVCTBHIO DKOJIOTHYECKUX (hakTopoB. bruosiornyeckue puTMBL.




[TepexxuBanme HEOIATOPUATHBIX YCIOBUU U pa3MHOKECHHUE.
Hwnanay3za. @oroneproan3M. JKu3HEeHHbBIE [TUKIIBI

56

[Ipucnocobnenne pacTeHUM K pa3HBIM yCIOBUSM CPEIbI

57

Bun u ero xxusHeHHas crparerus. K-ctparerusi, r-ctparerus

58

[IpakTnueckas pabota « Beiaenenne mpu3HaKkoB I OTHECEHUS
BBIOPaHHBIX PaCTeHHH MJIIM XHUBOTHBIX K K-, I- cTpareram»

59

DKoJjioruveckasl HAIIA BUIA. DBPHOUOHTHI, CTCHOOWOHTHI.
Peanmm3oBannas HUIIa, TOTEHIIMAJIbHAS HUIIA. 3aKOH
KOHKYPEHTHOTO UCKIItoUeHMs. JKu3HeHHBIE OPMEL.

60

CoobmectBo. Dkocucrema. buonenos. buoreonenos. buorom.
CBo#CTBa 9KOCHCTEM. MPOAYKTHBHOCTH M OMOMacca 3KOCHCTEMaA

61

I/I3yquHe H OIHCAaHUE YKOCHCTEM CBOSH MECTHOCTH

62

OyHKIIMOHATBEHEIE OJIOKH coobriecTBa. [IpoayeHTH!,
KOHCYMEHTBI, peIyLEHThl. DHEPreTHUYECKHUE CBSI3U U
Tpoduaeckue cern. Tumpl muimeBbIx nenei. [loToku sHEpTHY B
9KOCHCTEME. DKOJIOTHYECKasi MUpaMua. BHOKOCHBIE U KOCHBIC
KOMITOHEHTBI SKOCHCTEMBI.

63

IIumieBrle nenmu

64

MeXBUIOBBIE MEXITOMYJISIIHOHHBIE CBSI3H B COOOIIECTBAX.
buonornueckre B3aMMOOTHOLICHHS! OPTAHU3MOB B 3KOCUCTEME.
AMeHcanmn3M, KOHKYPEHIIMS, KOMMEHCAIN3M, MyTyalu3M,
IBTPYH3M, CUMOHMO03, TAPa3UTH3M

65

IIpocTpancTBeHHOE YCTPOICTBO coodmiecTB. SpycHas
CTPYKTypa COOOIIECTBA U TEOTOPU30HTHI AKOCHUCTEMBI.
MozanuHocTh U KOHCOpUMHU. CTOKOBBIE CEPUU IKOCUCTEM

66

OneHKa BIMSHUS IPYCHOM CTPYKTYpPBI HA paclpe/esieHue
JIUIIAWHUKOB

67

Junamuka coobrmiectB. CyTouHbIE, CE30HHBIE M MHOTOJICTHHE
daykryanuu. Camoperyisnus 3kocucteM. CyKIIECCHH.
VY cTOIHUNBOCTE COOOIIIECTB U DKOCUCTEM

68

BrisiBienune 3K0JIOrHYeCKHX 0COOEHHOCTENH COOOIIECTBA KUBBIX
OpPraHHW3MOB aKBapHyMa KaK MOJCIH YKOCHCTEMBI

69

®opmupoBanue coodmects. [Iytu gpopmupoBanus cooOuecTs.
Mogens paBHOBECHS COOOIIECTB H30JMPOBAHHBIX YYacCTKOB.
Bunosoe pazHooOpasue 1 yCTOMUMBOCTh COOOIIECTB

70

Buocgepa —sxocucrema Briciero panra. ['panuisl duocgeps.
briomaccs! 6nocepsl. BHOMBI — OCHOBHBIE THITBI SKOCHCTEM.

71

[IpencraBnenne B.M. BepHanckoro o GyHKINAX )KUBOTO
BeliecTBa B buocdepe. broxummuueckuit KpyroBopor.
buorennas murpanusi atromoB. KpyroBopoTsl Kuciopo/a,
yraepoa, a3oTa, BOJIBL

72

Poib yenoBeka B 6nocepe. AHTPONOTEHHBIE BO3ICHCTBHE HA
ouocthepy. OCHOBHBIE THITBI HI3MECHEHHBIX M HAPYIIICHHBIX
sKocucTeM. BoccTaHOBIEHUE U Ierpafaus SKOCUCTEM.
Konrmenmus yCTOWYHUBOTO pa3BUTHUS

73

[MpakTHueckas pabota « 3yueHre U OnucaHue
ypOOIKOCHCTEMBD)

74

BosgeiicTBre yenoBeka Ha BOJHYIO cpey M Oepera BOJOEMOB

75

CoxpaHneHre MHOTOOOpa3usl BUAOB KaK OCHOBA YCTOHIHMBOCTH
ouochepsl. KpacHble KHUTH. AHTPOIIOT€HHBIE TPUYHHBI
BBIMUPAHUS BUOB U MOMYJSAINH. MUHIMAaTBHO
JKU3HEHHOCTIOCOOHBIe momnyJsaiuu. CoxpaHeHue reHoQpoHI0B
PEUHTPOIPOTYKITHSL.

76

CoxpaHeHne U TojiepKanne OMOJOTHYECKOro pa3Hoo0pa3ns Ha
SKOCHCTEMHOM YypoBHE. Oc0o00 OXpaHsEMbIE TEPPUTOPHUHU.
3anoBenuuku. HanmonanpHble napku. bruochepHbie pe3epBaThl.




77 Buonornueckuit MOHUTOPUHT. [{MCTAHIIMOHHOE 30HAUPOBAHUE 1
3emian. buonHaMKaIMs 3arps3HEHUE Onochepbl
78 Hcnonp30Banue TOCTUXKEHNUI OMOJIOTHH I 00ECIIEUeHU S 1
YCJIOBCUCCTBA MPOAOBOJILCTBUEM U 3Hepmel71 C MUHHUMAJIbHBIM
yIepOoM I TPUPOIBL: MOBHIICHHE 3P (EKTUBHOCTH
(I)OTOCI/IHTC3a, IMOJIyuceHue 6I/IOTOHJII/IBa, ITOBBIIICHUEC
3 pexkTHBHOCTH a30TOGUKCAINH, HCITOTB30BAHUE
OMOJIOTHYECKHX CPEJCTB 3aIIUTHl PACTCHHH.
79 O06006menue mo Teme « MUKPOIBOIOIHS U €& 1
pEe3yNIbTAThD)
80 O0o0menune mo reme «Makpo3BoIIOIUS U €€ 1
pEe3yIbTAThD»
81 O6o6menue mo teme «IIporcxoxkeHne u pa3BuTHE 1
XKHU3HU Ha 3emJie»
82 O06o006menue no teme «IIpoucxoxeHue yenoBexka — 1
aHTPOIIOTEHE3
83 O6006menne 1o Teme «DKOoIOoTUs — HayKa O 1
B3aMMOOTHOILCHUSAX OPraHU3MOBY
84 OO6o0mmenue no Teme «OpraHu3MBbl ¥ cpeia OOUTaHHSDY
85 O060061eHre 0 TeMe « DKOJOTHUS BUIOB U MOMYIISIIIHI)
86 O0o6mmenue no reme «bruocdepa — rnmodanpHas 1
SKOCUCTEMA)
87 Ypok pesepn 1
88 Ypoxk peseps 1
89 Ypoxk peseps 1
90 Ypok peseps 1
91 Ypok peseps 1
92 Ypok peseps 1
93 Ypox peseps 1
94 VYpok pesepn 1
95 Ypok pe3epn 1
96 Ypok pezepn 1
97 VYpok pezepn 1
98 VYpok pezeps 1
99 VYpok pezepn 1
100 Ypok peseps 1
101 Ypok pesepn 1
102 VYpok pe3epn 1
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