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IlosicuuTeIbHAA 3amHUCKa

Pabouas mporpamma mo OHOJOTMH YIIIYOJEHHOTO YPOBHS HAa MPO(UIBHOM OTAEICHUU

pa3paborana Ha ocHoBe DenepaqbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa
ocHOBHOTO 0o0miero oopasosanus (IIpuka3z MunucrepcTBa obpa3zoBanus 1 Hayku PD ot 17 mas
2012 1. N 413). IIporpamMma ompenensieT coiepkaHue y4eOHOro MaTepuana, ero CTPYKTYpY,
IIOCJIEIOBATEIBHOCTD, IyTH (P)OPMHUPOBAHUS CUCTEMbI 3HAHUM, YMEHHM, CIOCOOOB AESATEIbHOCTH,
pa3BuTHUs Ha YriyOin€éHHOM ypoBHE. B ocHOBe peanuzanuy HpoOrpaMMbl JIEKUT CHUCTEMHO-
JEATEIbHOCTHBIM ~ MOJAXOJ, OPUEHTUPOBAHHBIM HAa  JAJbHEWINEE  COBEPIICHCTBOBAHUE
YHUBEPCAIbHBIX YUYE€OHBIX ACHCTBUU IS Pa3BUTHS JIMYHOCTH OOYYaroIIErocsi, €ro akTHUBHOM
[MO3HABATEIBHOM JECSATEIbHOCTH.
B cBsi3u ¢ coBpeMEHHBIM YPOBHEM DPa3BUTUSI HAYKH U OOpa30BaHUs, BBIABUTAIONINM BBICOKHE
TpeOOBaHUsA K TMPEenoJaBaHuI0 OWOJIOTMM M  BOCTPEOOBAHHOCTBHIO  IpEAMETa  Cpelnu
0o0ydJarommxcsi, MporpaMma OpPHUEHTHPOBaHA Ha yriayon€éHHoe wusydenwe Ouosnoruu B 11
npoduiabHOM Kiacce. IIporpamma obecrieunBaeT MPeeMCTBEHHOCTh OOYYEHHs IpPU IEPexoje
yyaluxcs W3 OCHOBHOM B CpEAHION WIKOJY, YTO IO3BOJISIET OCYIIECTBUTH JajbHeillee
JUYHOCTHOE M UHTEJJIEKTyaJlbHOE pAa3BUTHE OOydaloluXcs [Uis YCHEIIHOro  BbIOOpa
npodeccrur, HauOOJBIIET0 PACKPBITHS TBOPUECKUX CIIOCOOHOCTEM M pe3ylIbTaTUBHOW cllauu
EI'D mo Owonorum. IlpemomaBanue maHHOTO Kypca MpeAnojiaracT CO3JaHHE YCJIOBUH st
BbIOOpa WHAMBUAYAJbHON 00pa30BaTENbHOM TPAaeKTOPHUM U peau3allud HHTEJUIEKTYyaJlbHO-
TBOPUYECKOT'O MOTEHIIMAJIA HA ypOKaxX U BO BHEYPOUHOM JI€ATEIHHOCTH: OJIMMITNAAAX, KOHKypCax,
Hay4yHBIX OOIlleCTBaX, NPOEKTHON W HCCIEA0BATENbCKONW JAEATEeIbHOCTH, YTO BaXKHO JUIS
CaMOOIIpeNIeIeHUsT ¥ CaMOpa3BUTHUS  ydYalllUXCs, pPa3BUTUS HUX  CAMOCTOSITENIBHOCTH,
MHULMATUBHOCTH, OTBETCTBEHHOCTH.

OcBoeHne mTporpamMmbl TO OHWOJOTMHM OOECreYrMBaeT OBJIAJICHHE OCHOBaMHU Yy4eOHO-
WCCIIEIOBATENILCKOM eSITeIbHOCTH, HAYYHBIMH METOJAMH PEUICHHS PA3InYHBIX TEOPETUUICCKUX
Y TIPAKTUYECKUX 3a/1a4.

W3yuenne Owonormu Ha yrIyOJICHHOM YpOBHE OpPHUEHTHPOBAHO Ha IMOJATOTOBKY K
MOCIEAYIMEMY  MPOPECCHOHATHPHOMY  OOpa30BaHHIO,  Pa3BUTHE WH/INBUATYaJIbHBIX
crocoOHOCTEH O0OydJaronmuxcs ImyTeM OoJiee TIyOOKOro, 4eM TNpeaycMaTpUBaeTcsi 0a30BBIM
YpOBHEM, OBJIQJICHUS OCHOBaMH OHWOJIOTMM W METOJIAMH HW3YYCHHS OPTaHMYECKOrO MHpa.
W3yuenne Onosoruu Ha yriryOJICeHHOM ypOBHE 00eCreunBaeT MPUMEHEHHE MOJTyYCHHbBIX 3HAHUN
JUIL  peIIeHUs] MPAKTHYECKHMX ©  y4eOHO-HMCCIIEOBATENbCKAX 3aJad B  W3MEHEHHOM,
HECTaHIAPTHOW cuTyanuu. V3ydeHwe mpeamera Ha YIUIyOJICHHOM YPOBHE IIO3BOJISET
dbopmMupoBaTh y OOYy4YalOUIMXCS YMCHHUs aHaJIM3UpOBaTh, MPOTHO3MPOBATH W OICHHBATH C
MO3UIIMH SKOJOTUYECKON OE30MaCHOCTH TOCIEICTBHS JCATEIILHOCTH YEJIOBEKa B AKOCHCTEMAX U
MO3BOJIsIET POPMUPOBATH U COBEPIICHCTBOBATH CHCTEMHOE OMOJIOTHUECKOE MBIIIIICHHE.

B mporpamme mist cTapmieil MIKOJNBI MPEAYCMOTPEHO Pa3BHTHE BCEX OCHOBHBIX BHJIOB
IeATeNIbHOCTH, TPEJICTaBICHHBIX B IpOrpaMMax JJIsi OCHOBHOTO oOriero oopasoBanus. OmHako
COJZIep)KaHHE MPUMEPHBIX MPOrpaMM sl cpenHed (IOJIHOM) INKOJIBI UMEET OCOOCHHOCTH,
0OyCJIOBJICHHbIE KaK INPEAMETHBIM COJAEp)KaHUEM CHCTEMBbl CpeiHero (IOJHOro) oOIero
0o0pa3oBaHus, TaK U BO3PACTHBIMU OCOOEHHOCTSIMHU 00YYaIOLIUXCSl.

Ha 6a3e wnentpa "Touka pocta" oOecrneunBaercs peanu3anus 0Opa30BaTENbHBIX
IpOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOW HalpaBlIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBAHUSAMH 3aKOHOJATENBLCTBA B cdepe 00pa3oBaHMs U C Y4ETOM
pexomengauuit  denepanpHoro omeparopa ydeOHoro mnpenmera «buonorus». PabGouas
porpamMmma Mo3BoJIsIET HHTETPUPOBATH peaiu3yeMble 3eCh MOIX0bI, CTPYKTYPY U COJIEepKaHHe
npu opraHuzanuu yueObHoro mnpenmera «buomorms» 10-11 kmacc (0a3oBBI  ypOBEHB).
Hcnons3oBanue obopynoBanus 1eHTpa « Touka pocTa» Mo3BoJIsieT CO3AaTh YCIOBUS:

® JUISl paCUIMPEHHsI COJePKAHUS IIKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHus;

® ]ISl TIOBBIIIEHUS TO3HABATEIFHONH aKTUBHOCTH OOYYaIOIIMXCSl B €CTECTBEHHOHAYYHOM
o0acTu;



® JUIsl Ppa3BUTHS JIMYHOCTU IIKOJIBHUKOB B Tpolecce oOyueHHs OWOJIOTHH, €ro
cocoOHOCTeH, (GOpPMUPOBAHUS U YJOBIETBOPEHUS COLMAIBHO 3HAYMMBIX HWHTEPECOB U
moTpeOHOCTEH;

e i paboOTHl C OJAPEHHBIMH IIKOJbHUKAMH, OPTaHU3AIMUA WX PAa3BUTHUS B Pa3IHYHBIX
oOmacTsax 00pa3oBaTeIbHON, TBOPUYECKOH AESTEIHHOCTH

[IpenonaBanue y4yeOHOro Kypca «buosiornn» B OCHOBHOM IIKOJE OCYHIECTBIIIETCS B
COOTBETCTBUHU C OCHOBHBIMH HOPMATHBHBIMU JIOKYMEHTAMHU M WHCTPYKTUBHO METOJIUYECKUMHU
MaTepHallaMu:

v 3akon Poccuiickoit ®enepannu «O06 obpaszosanuu B Poccuiickoit Denepanum» ot
29.12.2012r. Ne273-®3;

v MenepalbHbIi TOCYIAPCTBEHHBINA 00pA30BaTEIBHBIN CTAHAAPT CPEJHErO OOIIErO
o0Opa3oBaHus, YTBEPKICHHBIN NMprKa3oM MUHHCTEPCTBA 00pa30BaHMS U HAYKH
Poccuiickoit ®eneparnuu ot 17 mast 2012 r. Ne 413 «O0 yrBep»kA€HUU U BBEICHUU B
nelicTBUe QeneparbHOTO roCyJapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAAPTA CPETHETO
obmiero oopazoBanus» (B pea. nmpukaza MunoOpHayku Poccun ot 29.12.2014 Ne1645)

v' Meroanueckue pPEKOMEHIAIMH 10  pealu3allid  00pa3oBaTENbHBIX  POTPAMM

€CTeCTBEHHOHAYYHOH W  TEXHOJOTHMYECKOW  HANpaBIEHHOCTEH IO  OWOJIOTHH  C

WCTIONb30BaHMEM oOopyaoBanusi IieHTpa «Touka pocray. Meroaumueckoe mocobue. —

Mocksa, 2021 1

v IlporpamMMa cpeaHero oo0Iero o6pa3oBaHus 1O OMOJOIMU pa3paboTaHa Ha OCHOBAHMU

nporpammbl K simaIE Y MK non penakmueit B.B. Ilaceunuka (aBrop B. B. Ilaceunux, —
M.: dpoda, 2017).

B ocHOBe peammzamuu mporpaMMbl  JIGKUT CHCTEMHO-IIEATEILHOCTHBIM  MMOIXO],
OPMCHTHUPOBAHHBI Ha JajdbHEHIIee COBEPIICHCTBOBAHWE YHUBEPCAIBHBIX YUYEOHBIX
JNEUCTBUM I pA3BUTHS JTMIHOCTH 00yUaIOIIEerocsl.

HporpaMMa HaIlrpaBJICHAa Ha AOCTHIKCHUC HEJIHM CPCIHCTO 06].].[61"0 O6p330BaHI/I5[ 10
OHOJIOTUH: 0606HI€HI/IC U cuCTeMaTu3anuia 3HaHHI>i, HallpaBJICHHAA Ha (bOpMHpOBaHI/Ie
Yy ydaluxcsa €CTCCTBCHHOHAYYHOI'O MHUPOBO33PCHHUA O COBpCMCHHOﬁ KapTUHEC MHUpa,
NOHMMAaHWHM B3aMMOCBSI3H DJEMEHTOB JKHBOM M HEKHBOM MpHupoJabl, OCO3HAHHH
YCJIOBCKA KaK 4aCcTU INpHUPOABI, PE3YyJibTaTa 3BOJIFOIHNH, S9KOJIOTHYCCKOro MbBIIIJICHHUSA
M HAaBBIKOB 3JI0OPOBOI'O 06pasa KHU3HU.

B xone e€ nocTmxeHus ImporpaMma pemacT CIACAYIOMNE 3aJa49u:

L4 CI/ICTeMaTI/ISaI_II/IH 3HaHI/II71, yqamuxceda o OHOJIOTHYECKUX SIBJICHUAX, (I)aKTaX;
3aKOHOMCPHOCTAX; YPOBHAX OpraHusanmuunu JKHU3HU, (6] COBpeMeHHOﬁ
eCTeCTBeHHOHaquOﬁ KapTHHC MHUpPaA.

e (OO0oOmieHne 3HaHU Ha YypOBHE TEOPHid, 3aKOHOB,

e @DopMUpOBaHHE NPEICTABICHUN O COBPEMEHHBIX HAyYHBIX METOAAX [TO3HAHUS JKUBOU
MIPUPOIBI.

e Pa3BuTHE HCCIIE0BATENILCKUX CIOCOOHOCTEH (HabMI0IeHe, CpaBHEHNE, aHAJN3,
BBIJIEJIEHUE CYILIECTBEHHOT'0, IOCTAHOBKA IKCIIEPUMEHTA, OIIMCAHME 110 IIJIaHY,

e PasBuTHe yMeHus paboTaTh ¢ yueOHOH MH(popMaIHei;

e (CoBeplICHCTBOBAHNE YMEHHsSI MPUMEHATh HAydyHbIe 3HAHUS IS OObACHEHHS
SIBJICHUH JKUBOW IIPUPOJIBI,

e Pa3BuUTHE HHTEIEKTYaIbHBIX, TBOPYECKHX CIIOCOOHOCTEH M KPUTHUYECKOTO MBIIIIICHHS,
e Bocnuranue yOexAEHHOCTH B TMO3HABAEMOCTH MUPA, MCIONB3YsS JIOCTHXKEHHS
HayK, OCO3HAHHOE€ OTHOIIEHHE K PEAJbHOCTH 3KOJOTHYECKHX IOCIEICTBUH,
COXPaHEHUIO OKPYKAIOLIEN Cpelibl, 300POBb,

e (COBEpILIEHCTBOBAaHUE YV (JINYHOCTHBIX,
MO03HABATEIbHBIX, PETYIATUBHBIX, KOMMYHUKATUBHBIX)



B mporpamme  ydreHa — MEXIpeOMeTHAs ~— MHTErpauuss  OHOJIOTUH  C
€CTECTBCHHOHAyYHBIMH TpEAMETaMU- (QU3UKOH, xumued. [[nsi 3TOro BBIJCICHBI
UHTErPAaTUBHBIE AKTYaJIbHBIE TEMbl, BBI3BAHHBIE COBPEMEHHBIM BCILIECKOM DPa3BUTHS
HAayKd ¥ mpoOieMaMd B3aUMOOTHOIIEGHHHM NpPUPOABI M OOIIecTBa, TakHe Kak
OMOTEXHOJOTMsI W HaHOOWOJOrHs, OuOXMMHS M OHO(]U3MKA, SKOJOTHS W OXpaHa
npupoabl. Benyiue uien OM0IOTHH TPAKTYIOTCS C MO3ULUN COBPEMEHHBIX JOCTHKEHUM
HAyKH, MPEACTaBIEHbl OTKPBITHS IOCIEIHUX NECATHWIETUNH B 00JIACTH MOJIEKYJISIPHOU
OMOJIOTUH, TEHETUKH, OMONHKXEHEPUH, KJIETOYHOW U T€HHOM TEXHOJIOTHH.

[Iporpamma pa3paboTaHa B COOTBETCTBUM C NPUHLUIIAMHU I[PEEMCTBEHHOCTH,
CUCTEMHOCTH, JOCTYIHOCTH.

KoHTponsr M oOlLleHKa KadecTBa JOCTUTHYTBIX PE3YyJIbTaTOB OCYLIECTBIISIETCA
(¢bopMaMM BXOJHOIO, TEKYLIEro KOHTPOJS W TPOMEXKYTOUHOM aTTecTallMM B KOHIE
y4eOHOT0 rojia, KOTopas IpoBoAUTCA B (OpMe YCTHOTO TIEPEBOAHOTO SK3aMEHaA.

B mporpamMMe npenycMOTpEHO MaKCHMMallbHOE  HCIOJB30BaHUE  pecypca
COBPEMEHHOM  IIKOJbHOW Jlabopatopuu W OOOpydOBaHUS IpH  MPOBEACHUU
JI€MOHCTpAIIMH, ONBITOB, JJAOOPATOPHBIX PadOT ISl COBEPIIEHCTBOBAHMS MPAKTHUUECKUX
YMEHHI U HaBBIKOB 00YYarOIIHUXCS.

Ha ocBoenne mporpammsl mo Ouojioruu Ha yriayOi€HHOM ypoBHe B 11 kiacce
oTBesieHO 68 uacoB (2 yaca B HEZEIIO).

IlinanupyemMsble pe3ybTaThl

BpinycKHUK Ha yriiy0JieHHOM ypOBHe
HAYYUTCH:

OLIeHMBATh POJIb OHOJOTHYECKUX OTKPBHITUH W COBPEMEHHBIX HCCIEAOBAHUN B
Pa3BUTHUU HAYKU U B IPAKTHUYECKOM AEATEIbHOCTH JIIOCH;

OlIeHMBATh DPOJb OHOJOTHMH B (POPMHUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, IPOTHO3UPOBATH NMEPCIIEKTUBHI PA3BUTHSI OUOJIOTHH;

YCTAaHABJIUBATH U XapPaKTePH30BaTh CBSI3b OCHOBOIIOJATAIOUIMX OHUOJIOTHYECKUX
MOHATHM (KJIETKa, OpraHu3M, BHUJ, 3KocucTema, Ouocdepa) ¢ OCHOBONOJATAIOIIUMU
MOHATHSAMH JAPYTUX €CTECTBEHHBIX HAYK;

000CHOBBIBATH CHUCTEMY B3IJISIIOB HA JKUBYIO IPHUPOAY M MECTO B HEH yelloBeKa,
MpUMEHssT OHOJOTMYecKUe TEOPHH, YUYEHHUS, 3aKOHbBI, 3aKOHOMEPHOCTH, IMOHUMAaTh
IPaHULbI UX IPUMEHUMOCTH;

NPOBOIUTH Y4eOHO-UCC/Ie0BATEIBCKYI0 JESITEIbHOCTh M0 OMOJIOTHU: BBIJBUTATH
TUMNOTE3bl, IUIAHUPOBAaTh paboTy, OTOMpaTh U MpPeoOpa3oBbIBAaTH HEOOXOIUMYIO
uH(pOpPMALIMIO, TPOBOAUTH SKCIEPUMEHTHI, WHTEPIPETHPOBATh pE3yNbTaThl, JeNaTh
BBIBO/IbI HA OCHOBE MOJYYEHHBIX PE3YJIbTATOB.

BBISIBJISATH U 000CHOBBIBATH CYIIIECTBEHHBIE 0COOEHHOCTH Pa3HBIX YPOBHEU

OpraHu3aluy )KU3HU;

YCTAHABJIUBATb CBSI3b CTPOEHUS U (QYHKIMH OCHOBHBIX OHOJOTMYECKHX
MaKpOMOJIEKYJ1, UX POJib B IpoIieccax KIETOYHOIO METab0IN3Ma;

pemaTh 3aa4M Ha olpeaeneHue nociuenosarenpbHoct Hykneotunos JJHK u nPHK
(MPHK), antuxomonoB TPHK, mocrnenoBaTenbHOCTH aMHHOKUCIOT B MOJIEKyie Oelka,
IIPUMEHSAS. 3HAHUA O PEaKUUAX MATPUYHOIO CHHTE3a, I'€HETHMYECKOM KOJE, IPUHIIUIE
KOMIUIEMEHTAPHOCTH;

AeaaTh BBIBOAbI 00 M3MEHEHHUSAX, KOTOpPBIE MPOU30MIYT B Mpolieccax MaTPUUYHOTO
CHHTE3a, B Cllydae M3MEHEHUs nocienoBarenbHoctu Hykineotunos JHK;

cpaBHMBATh (Dasbl JeNeHHs KJIETKHU; pelaTh 3a/laud Ha ONpeseeHne U CpaBHEHUE



KOJIMYECTBA reHernyeckoro marepuana (xpomocom u JIHK) B kneTkax MHOTOKJIETOYHBIX
OpPraHu3MOB B Pa3HBIX (pa3ax KJIECTOYHOTO LUKIIA;

BbISIBJIAITH CYLIECTBCHHBIC IIPU3HAKA CTPOCHHUs KIECTOK OPraHU3MOB Pa3HbIX LIAPCTB
KUBOW MPHUPOJBI, YCTAaHABIMBATH B3aUMOCBSI3b CTpOCHMS W (yHKUMH wyactell U
OpPraHoOUJIOB KJIETKH; 000CHOBBIBATH B3alMOCBSA3b IUIACTHYECKOIO M 3HEPIETUYECKOTO
0OMEHOB;

CPAaBHUBATH IIPOLIECCHI IIJIACTUYECKOTO U SHEPreTUYECKOI0 0OMEHOB,
MIPOUCXOJAIIMNX B KIETKAX )KUBBIX OPraHU3MOB;

onpeaeJsTh KOJIMYECTBO XPOMOCOM B KJIIETKaX PACTEHUN OCHOBHBIX OTJIEJIOB Ha
Pa3HBIX dTalax KU3HEHHOIO IIUKJIA;

pemiaTh reHeTUYECKHUE 3a/1a4ll Ha JUTMOPUAHOE CKPELMBAHUE, CLUEIUIEHHOE (B TOM
qyclie C II0JIOM) HAacJeJI0BaHUE, aHATM3MUPYIOllee CKpEIIMBaHHE, MPUMEHSST 3aKOHBI
HAaCJEACTBEHHOCTH U 3aKOHOMEPHOCTH CLEIUIEHHOI'O HACJIEJOBAHNUS;

PacKpbIBaTh  IPUYMHBl  HACJIEICTBEHHBIX  3a00JieBaHUM, AapryMEHTUpPOBATh
HE0OX0IMMOCTh Mep MPEAYINPEKICHUS TaKUX 3a00JI€BaHMI;

CPAaBHUBATH Pa3HbIE CIIOCOOBI PA3MHOKEHHS OPraHU3MOB;

XapaKTepHU30BaTh OCHOBHBIE ATAIbl OHTOI'€HE3a OPTAaHU3MOB;

BbISIBJIATL TNPUYMHBI U CYLIIECTBEHHbIE MPU3HAKKM MOJIU(PUKALUOHHOW U
MYTallMOHHOW W3MEHYHUBOCTH;

000CHOBBIBATH POJIb U3MEHUYUBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM OTOOPE;
000CHOBBIBATh 3HAYEHUE PaA3HBIX METOJIOB CEJEKIMH B CO3JIaHMM COPTOB PACTEHHUH,
ITOPO/JT )KMBOTHBIX M IITAMMOB MUKPOOPTaHU3MOB;

000CHOBBIBATb NMPUYHUHBI U3MEHSIEMOCTH M MHOI000pa3us BUAOB, MPUMEHSISICUHTETUYECKYIO
TEOPUIO IBOJIOLNH;

XapaKTePH30BATh MOIMYJSALMIO KaK €IMHUILY SBOJIOLNHN, BUJT KaK
CUCTEMAaTUYECKYIO KaTETOPHUIO U KaK Pe3yJbTaT IBOJIIOLNH;

YCTAHABJHUBATH CBS3b CTPYKTYPBI U CBOMCTB SKOCHCTEMBI;

COCTABJIAITH CXeMBbl IIEpEHOCAa BEHIECTB M DSHEPrUM B IKOCUCTEME

(cetn MUTaHUs ), MPOTHO3UPOBATH UX U3MEHEHHS B 3aBUCUMOCTHU

OT u3MeHeHHsI (PaKTOPOB Cpepl; AapryMeHTHPOBATH COOCTBEHHYIO MO3HIIHIO 110

OTHOIIICHUIOK IKOJOTHIECKUM TIpobOIeMaM U TIOBEIECHUIO B IIPHPOTHON CperIe;

000CHOBBIBATH HEOOXOIMMOCTb YCTOMYMBOTO PA3BUTHUS KaK YCIOBUS COXpAaHEHUS
o6uocepsl; OleHUBATDH MPAKTUYECKOE U ATHUECKOE 3HAUEHUE COBPEMEHHBIX
UCCIeIOBaHUI B OMOJIOTHUHU, MEIULIMHE, KOJIOTUH, OMOTEXHOJIOTUH; 000CHOBBIBATh
COOCTBEHHYIO OLICHKY;

BBISIBJISAITH B TEKCTE OMOJIOTMYECKOTO COAEP KaHUsI TPOOIeMy HapTyMEHTHUPOBAHHO
€€ OOBSACHATE;

NpeacTABJATh OMOJOTHMYECKYyI0 HH(OpPMAIMIO B BHUJE TEKCTa, TAOIUIBI, CXEMBI,
rpaduka, OuarpaMMbl M JielaTh BBIBOJABl HAa OCHOBAaHUU IPEJICTABICHHBIX JaHHBIX;
npeoopa3oBbiBaTh Trpaduk, Tabluily, aUarpamMmy, CXeMy B TEKCT OHOJIOTHUYECKOTO
COJICpXKAHUS.

BpinycKHUK Ha yri1y0JICHHOM YPOBHE MOJTYYUT BO3MOKHOCTh HAYYUThCH:

OPraHu30BbIBATHL U NMPOBOAUTDL WHIAWBUAYAJIbHYIO HCCICOOBATCILCKYIO
ACATCIBHOCTD I10 OouoJIoruu (I/IJ'II/I pa3pa6aTLIBaTL I/IH,[[I/IBI/I,[[yaJ'IBHHﬁ HpOGKT)I BBIABHUI'aTh
THUIIOTE3bI, IIJIIAHUPOBATH

paboty, oTOMpaTh M MpeoOpa3oBbIBATh HEOOXOAMMYIO HH(GOPMAIMIO, MPOBOIUTH
HKCTIIEPUMEHTBI, HHTEPIPETUPOBATh PE3YNIbTaThl, JIENaTh BHIBOJBI HAa OCHOBE MOIYYEHHBIX
pe3ybTaTOB, MPEACTABIATH MPOAYKT CBOMX UCCIIEIOBAHUM;

NPOrHO3UPOBATHL IOCIE/ICTBUS COOCTBEHHBIX HCCIEJOBAHUN C YYETOM 3TUYECKHUX
HOPM M IKOJIOTHUECKUX TPeOOBaHMIA;

BBIIEJIATh CYIIECTBEHHbIE OCOOCHHOCTH JKM3HEHHBIX IIMKJIOB MpeJCTaBUTENEH
Pa3HBIX OTJENIOB PACTEHUI U TUIIOB )KMBOTHBIX; M300paXaTh IIUKJIbI Pa3BUTHS B BUJIE CXEM;



AHAJIM3MPOBAaTh W MCHOJb30BaTh B pELICHNU y4eOHBIX U
MCCIIEI0BATENILCKUX 3a7]ad MH(POPMALIMIO O COBPEMEHHBIX UCCIIETIOBAHUAX B OMOJIOTHH,
MEIUILMHE U YKOJIOTHH; APryMEHTHPOBATH HEOOX0AMMOCTh CHHTE3a €CTECTBEHHOHAYYHOTO
U COIMOTYMAaHUTApHOTO 3HAHMS B AMIOXY WH(POPMATMOHHON [IMBUIIM3ALINY;

MOJEJIMPOBATh H3MEHEHHe DJSKOCUCTEM I10J] BIIMSHHUEM pa3IMYHbIX

rpyn (aKkTOPOB OKPYKAOLIEH CpEbI;

BBIMIBJIAATH B IIPOLIECCE HCCIIEIOBATEIbCKONW  JIEATENBHOCTH  IMOCIIEJCTBUS
AHTPOINIOTEHHOI'0 BO3JCHCTBUS HAa HKOCHUCTEMbI CBOErO pETMOHA, Mpeaiararb CIOCOObI
CHMXCHUA aHTPOIIOTCHHOI'O BO3I[CﬁCTBI/I$I Ha 3KOCUCTEMBI,

HCIIOJIB30BAaTh HpI/I06peTGHHI)Ie KOMIICTCHIIU B HpaKTH‘ICCKOﬁ JACATCIIBHOCTHU U
[IOBCEJIHEBHOM KU3HHU, U1 NPUOOPETEHMsI OIbITa JEATENbHOCTH, MPEIIIECTBYIOIIEH
npo¢eCcCHOHANIBHOM, B OCHOBE KOTOPOM JICKHUT OHMOJIOTHS KaK yIeOHBIN TpeIMeT.

B pe3yJjbTaTe H3YyYCHUA OHOJIOrMH HA l'lpO(l)l/lJ'leOM YPOBHE€ YYCHHUK TOJ/IZKEH
3HATb U IOHUMATb:

®  OCHOGHble nNON0MCceHua OWOJOTHMYECKUX TEOpHil (KJIETOYHAas TeOopHs;
XpOMOCOMHAsi TeOpHs HAClIeJACTBEHHOCTH; CHUHTETUYECKash TEOPHsl HBOJIIOLUU, TEOPUS
aHTponoreHes3a); yueHui (o myTsax u HanpasieHusx 3oirounn; H.W. BaBunosa o nentpax
MHOTOOOpa3usi W TMPOUCXOXKACHUS KyJIbTYypHBIX pacteHuil; B.M. Bepnaackoro o
ouocgepe); cymuocts 3akoHoB (I.Mengens; cuemneHHoro HacienoBaHus T.Moprana;
TOMOJIOTUYECKHUX PSAJIOB B HacyieACTBEHHOW n3MeHunBocty H.M. BaBuioBa;3apoapieBoro
CXOJICTBA; OMOTEHETHYECKOT0); 3aKOHOMEPHOCTEH  (M3MEHUYMBOCTH;  CICIICHHOTO
HaCJIEOBAaHUS; HACJIEIOBaHUS, CIEIUIEHHOTO C TIOJIOM; B3aWMOJEWCTBUS TE€HOB U HUX
[IUTOJIOTHYECKUX OCHOB); TpaBwiI (momMuHUpoBaHWs [ .MeHmens; HDKOJIOTHYECKOU
MUpaMHbl); THUIOTe3 (YUCTOTHI TaMeT, CYIIHOCTHM M MPOUCXOXKACHUSA O KU3HH,
MIPOUCXOKIACHUS YESIIOBEKA);

® cmpoenue OuonOUYECKUX 00bEKMOE: KICTKM (XUMUYECKHH COCTaB H
CTPOCHHE); TEHOB, XPOMOCOM, J)KEHCKUX M MYXXCKUX TaMeT, KJICTOK IPOKAPHOT U SyKApHUOT;
BUPYCOB; OJHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHM3MOB; BHJA U 3KOCHUCTEM
(cTpyKTYypa);

®  CYWHOCMb 0UONIO2UYECKUX NPOUecco8 U AeleHuil. OOMEH BELICCTB U
NpPEBPAICHUS SHEPTUH B KJIETKE, (JOTOCHHTE3, IUIACTHYECKUI M SHEPreTUYeCKHid 0OMEH,
Opo’keHHe, XEMOCHHTE3, MHTO3, MEHO03, pa3BHTHE TaMeT Y IIBETKOBBIX pPacCTCHHH U
MO3BOHOYHBIX JKUBOTHBIX, Pa3MHOXKCHHE, OIUIOAOTBOPEHHE Yy LBETKOBBIX DPACTCHUN U
MO3BOHOYHBIX  JKMBOTHBIX, HHAMBHIYalbHOC pa3BUTHEC oOpraHu3Ma (OHTOTCHE3),
B3aHMO/JICHCTBHE T€HOB, MOJYYCHHE TeTepPO3Kca, MOJUIUIONIOB, OTIAJICHHBIX T'MOPHIOB,
AefCTBUE MCKYCCTBEHHOTO, JIBIKYILETO M CTAOMIM3UPYIOIIEro 0TO0pa, reorpaguieckoe u
9KOJIOTHYECKOE BHI000pa30BaHUE, BIUSHUE ODICMEHTapHBIX (PAKTOPOB HBOJIIOLHMU Ha
reHopoHn momynsAnuH, (GOpMHpPOBAaHHE MPUCIIOCOOJICHHOCTH K cCpene OoOHWTaHws,
KPYTOBOPOT BEIIECTB M TPEBpAILEHHs YHEPTUH B DKOCHCTEMax M OMocdepe, IBOIIOIHUS
ouocdepsl;

L COBPEMEHHYIO 6”0.7102”‘!801()710 MEPMUHOI02UIO U CUMBOTIUK)

B pesyabrare n3ydenus 0M010ruu Ha NPO(PHUILHOM YPOBHE YYCHHUK JA0/IKCH
yMeThb:



® 00bAcCHAmMYb POJb OUOJOTHMYECKUX TEOPHH, WACH, MPUHIMIIOB, TUIOTE3 B ()OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTUHBI MHpa, HAYYHOI'O MHUPOBO33PEHUS; E€IUHCTBO
KUBOW M HEKUBOW MHPUPOIBI, POJCTBO KHUBBIX OPraHU3MOB, HCIIOJB3YSI OHOJOTHYECKHUE
TEOpUH, 3aKOHBI U IPaBUJIA; OTPULATEIBLHOE BIUSHUE aJIKOrOJsl, HUKOTHHA, HAPKOTHYECKUX
BEILIECTB HA pa3BUTUE 3apoOJiblllla YEJIOBEKA; BJIMSAHME MYTarcéHOB Ha OpPraHU3M YeEJIOBEKa;
B3aMOCBSI3M OpPraHU3MOB M OKPYXKAIOUIEH Cpelbl; MPUYMHBI HBOJIIOLIMM BMJIOB, YEJIOBEKa,
Oouocdepsl, €IMHCTBA YEIIOBEUYECKUX PAC, HACICICTBEHHBIX U HEHACIICACTBEHHBIX M3MEHEHHH,
HACJIEICTBEHHBIX 3a00JI€BaHUI, TEHHBIX M XPOMOCOMHBIX MyTalUii, YCTOWYUBOCTH,
CaMOpEryJllMM, CaMOpPa3BUTUS W CMEHbl OSKOCUCTEM, HEOOXOJAUMOCTH COXpaHEHUs
MHOT000pa3us BUJIOB;

® ycmanagnueamv 63aUMOC6A3U CTPOCHUS M (PYHKIUN MOJIEKYd B KIETKE; CTPOCHHUSA H
(GYHKIMI OpraHouAOB KIETKU; IUIACTUYECKOTO M DSHEPreTHYeCKOro OOMEHa; CBETOBBIX M
TEMHOBBIX peakiuuil (OTOCHHTE3a; MABMXKYILMX CHUJI DSBOJIOLMHM; INyTed M HalpaBJIeHUN
JBOJIIOLNH;

® peuwiamsp 3a1a91 Pa3HOU CIIOKHOCTH IO OUOJIOTHH;

® cocmaenamy cxempl CKpEIMBaHUs, IyTeH NEpeHOca BELIECTB M YHEPTUU B HKOCHUCTEMAX
(uenu nmuTaHus, MUIIEBbIE CETH);

® onucvigams KIETKM PACTEHMH W >KMBOTHBIX (MOJ] MHKpPOCKOTNOM), ocobOell BuIa IO
MOP(OJIOrHIECKOMY KPUTEPHUIO, IKOCUCTEMBI U arpO’KOCUCTEMbI CBOE MECTHOCTH; TOTOBUTH
U ONHUCHIBATh MUKPOIIPETIapaThl;

® gpliAenAmMb TIPHUCTIOCOOJICHWS OpPraHM3MOB K cpeae oOuTaHusi, apoMopdo3bl U
WIMOAANTAIIMA Y PACTCHUN W JKUBOTHBIX, OTIIMUUTEIIBHBIC TPU3HAKU KHBOTO (Y OTICIIBHBIX
OpraHu3MoOB), aOMOTHYECKHE ¥ OHOTHYECKHE KOMIIOHEHTHI JKOCHUCTEM, B3aUMOCBS3H
OPraHW3MOB B JKOCHCTEME, HCTOYHHUKH MYTarcHOB B OKpyXarwmeh cpeae (KOCBEHHO),
AHTPOTIOTEHHBIC U3MEHEHUS B KOCHCTEMaX CBOETO PETHOHA,

® ucciedoeams GNOIOTHYECCKUE CUCTEMbI Ha OMOJIOTMYECKIX MOJCIIAX (aKBAPUYM);

® cpasHueamb OMOJOTUYECKUE OOBEKTHI (KJIETKH PACTEHUM, KUBOTHBIX, TPUOOB M OAKTEPHIA,
HKOCHCTEMBI M arpodKOCHCTEMBI), TPOIIECChl M SBJICHUS (OOMEH BEUIECTB y pACTCHUH H
KUBOTHBIX; IJIACTUYECKUNA W SHEPreTUYEeCKUid OOMEH; (POTOCHHTE3 M XEMOCHUHTE3; MHTO3 U
Mei03; 0ecroyioe W IOJIOBOE Pa3MHOXKEHHE, OIUIOJOTBOPEHHE Yy IIBETKOBBIX PACTCHUU H
MO3BOHOYHBIX XMBOTHBIX; BHEIIHEE W BHYTPCHHEE OILIOJIOTBOPEHHUE; (POPMBI €CTECTBEHHOTO
oTOOpa; HMCKYCCTBCHHBI W  €CTECTBEHHBIH  OTOOp; CHOCOOBI  BHJIOOOpPA30BAHMS;
MaKpPOABOJIIOIUI0 U MUKPO3BOJIIOLNIO; TIYTH W HAIIPABIICHHSI SBOJIIOIMHU) U JICJIaTh BBIBOJIbHI HA
OCHOBE CPaBHEHUS;

® anaaulupoéamsv U OoueHuéamsp PA3JINIYHBIC TUIIOTE3blI CYIIHOCTU KHU3HHU, IMMPOUCXOKIACHUA
JKU3HH U YCJIOBCKA, YCJIOBCUCCKUX pac, ri100aJbHbIE AHTPOIIOI'CHHBIC U3BMCHCHUA B 6H00(1)epe,
OTHYCCKHC aCIICKTbl COBPEMCHHBIX HCCIICIOBaHUM B OHOJIOTHYECKOH HAYKE;

® ocyuiecmeiimab CaAMOCHOAMENbHBLIL NOUCK OUO0102UUECKOIL uuqbopmauuu B pa3JIMYHbIX
HCTOYHHKAX (y‘le6HLIX TCKCTax, CIIpaBOYHHUKAX, HAaYYHO-TIOITYJISAPHBIX HU30aHUAX,
KOMIIBIOTCPHBIX 6a3ax, pecypcax I/IHTepHeT) U IPUMCHSTH €€ B COOCTBEHHBIX HUCCICIOBAHUAX,

B pe3ynemame usyuenus oOuonozuu na npoQUILHOM YPOGHE YYEHUK OO0IMHCEH
HCN0JIb30BATh NPHOOPeTeHHbIe 3HAHMS W YMEHHUS] B NPAKTHYECKOH IeATeJTbHOCTH M
NMOBCEAHEBHOM JKM3HH Ui TPaMOTHOTO O(OpMIEHHS pe3yabTaTOB  OHMOJOTHYECKUX
HCCIIeIOBaHMI; 000CHOBaHUS M COOJIONEHUS MPaBUI MOBEAECHUS B OKpYyXKalollel cpene, Mep
Npo(UIAKTUKA pPAaCHpOCTpaHEeHUs BHUPYCHBIX (B ToM uucie BUY-undexunum) wm apyrux
3a00JIeBaHMi, CTPECCOB, BPEAHBIX NMPUBBIYEK (KypeHHUE, aJIKOTOJM3M, HapKOMaHUs);0Ka3aHUS
NEpBOM MMOMOIIM TPU MPOCTYAHBIX M JAPYrUX 3a00JI€BaHUAX, OTPABICHUM MHIIEBBIMU
POIAYKTaMH; ONpeAeTIeHUs COOCTBEHHON MO3UIIUH MO OTHOLICHHUIO K HKOJIOTHYECKUM



npobiemMaM, TOBEACHUIO B TPUPOAHON CPEIC;0LEHKH 3TUYECKUX AaCMEKTOB HEKOTOPHIX
UCCIIeI0BaHM B 001acTH OMOTEXHOJIOTUH (KJIOHUPOBAHKE, HCKYCCTBEHHOE OTUIOI0TBOPEHUE

JIuunocmmnule pezynomamol:

— OpueHTalnus OOydYalolUXCsS Ha Peaau3alldio MO3UTHBHBIX JKU3HCHHBIX TEPCIICKTUB,
WHUIMATUBHOCTh,  KPEATUBHOCTh, TOTOBHOCTh M  CIOCOOHOCTHP K  JIMYHOCTHOMY
CaMOOIIPEICIICHHIO, CTIOCOOHOCTh CTABUTH IEJIH U CTPOUTH KU3HCHHBIC IIJIaHbL;

— TOTOBHOCTh M CIOCOOHOCTh OOYYalONIUMXCsS K OTCTAaUBAHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHUs, TOTOBHOCTh U CIIOCOOHOCTH BBIPA0AThIBATh COOCTBEHHYIO TIO3HUITHIO 110
OTHOIICHHUIO K OOIIECTBEHHO-TIOJMTUICCKIM COOBITHSAM IPOIIJIOr0 M HACTOSIIEIO Ha OCHOBE
OCO3HAHUS, M OCMBICIICHHUS UICTOPHH, TyXOBHBIX IEHHOCTEH U JIOCTHKCHUH HAIlleH CTpaHBI,

— TPaXITAHCTBCHHOCTh, TPAXJTAHCKAs TO3MWIHS AKTUBHOTO W OTBETCTBCHHOTO YJICHA
POCCHICKOTO OOIIeCTBa, OCO3HAIOMIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa M OOS3aHHOCTH,
YBQKAIOIIETO 3aKOH W  MPABOMOPSIAOK, OCO3HAHHO TPUHUMAIONICTO  TPAAUIIHOHHBIC
HAI[MOHAJILHBIC W OOIEYeIOBEUYeCKHEe TYMAHUCTHUSCKHE W JICMOKPATHYCCKHE I[EHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HU;

— MHPOBO33pPEHHE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
OOIIECTBEHHON MPAKTHKH, OCHOBAaHHOE Ha JHAJIOre KYJIbTYp, a TaKKe pas3IudHbIX (Hopm
0OIIECTBEHHOTO CO3HAHUS, 0CO3HAHKE CBOETO MECTa B TMOJIMKYILTYPHOM MHUPE;

— pa3BUTHE KOMIIETCHIIMA COTPYJHHYECTBA CO CBEPCTHUKAMH, JCTHMH MIIAJIIICTO
BO3pacTa, B3pOCIBIMH B  00Opa3oBaTelbHOW,  OOIIECTBEHHO  MOJIE3HOH,  y4eOHO-
HCCIIeIOBATEIIbCKOM, TIPOSKTHOM U APYTUX BUIAX JACSITCILHOCTH.

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH,
3HAYUMOCTH HAYKH, TOTOBHOCTh K HAyYHO-TEXHHMYECKOMY TBOPYECTBY, BIIAJICHUE JOCTOBEPHOM
nHpopmanrend 0 MepeoBbIX JOCTHKEHUSAX U OTKPBITHSIX MUPOBOM M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPONCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHIO, B TOM 4YHCJIE camMm0oOOpa30BaHMIO, Ha
MPOTSHKEHUU BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHHE K HENpepbIBHOMY O0pa3oBaHUIO Kak
YCIIOBHIO YCTICITHOM MPO(PECCHOHATBHONU W OOIIECTBEHHON JCATEIHHOCTH.

Memanpeomemmnuwie pe3yivmamol.

1. Pezynamusnvie ynusepcanvhole yueonvie oelicmeust

— CaMOCTOATEIBHO ONPENENATh LIeTH, 33JaBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM
MO>KHO OTPEAETUTh, YTO 1IN JOCTUTHYTA;

— OLEHUBaTh BO3MOXHBIE TIOCIEACTBUS JOCTIIKEHUS TIOCTABICHHOW Ieid B
NEeSITEeNIbHOCTH, COOCTBEHHOM JKM3HM M JKU3HU OKPYKAIOLIUX JIIOJIeH, OCHOBBIBAsCh Ha
CO00paxKeHMUSIX ITUKU U MOPAJIH;

— CTaBUTH U (HOPMYIUPOBATh COOCTBEHHBIEC 33a/]aui B 00pa30BaTeNbHOM JESITENFHOCTH U
KU3HEHHBIX CUTYaIHsIX;

— OIIGHMBATh PECypChl, B TOM YHCJIE BpeMsl M JpYrue HeMaTepHallbHbIE PECYPCHI,
HE0OXO0IUMBIE [Tl TOCTUXKEHUS IOCTABICHHOH 11eTIH;

— BbBIOMpaTh MyTh JOCTHIKEHUS LENH, IJAHUPOBATh PEIICHHWE MOCTaBJICHHBIX 3ajad,
ONTUMM3HPYS MaTepuaibHble U HeMaTepUaIbHbIE 3aTPATHI;

— OpraHu30BbIBaTh I(PPEKTUBHBIN MOUCK PECypcoB, HEOOXOMUMBIX IS JOCTH)KCHHUS
MOCTABJIEHHOM 11€TIH;

— COIOCTAaBIIATH MOTYYEHHBIN pe3ylbTaT AeATEIbHOCTH C IOCTABJICHHOM 3apaHee eNbio.

2. [losnasamenvHhbie yHugepcaivhvle yueonvie 0elicmaus

- HCKaTh M HaxOJOUTh O0OOOIIEHHBIE CHOCOOBI pelIeHUs 3adad, B TOM YHUCIHE,
OCYILIECTBIISITh PA3BEPHYTHIM HMH(DOPMAIIMOHHBIA TMOWCK M CTaBUTh Ha €ro OCHOBE HOBBIC
(y4eOHBIC U TTO3HABATEIBHBIC) 3a1a4H;

- KpUTHYECKH OIEHUBAaTh M HWHTEPIPETHPOBATh HH(OpPMAIMIO C Pa3HBIX MO3UIIUH,
pacmno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHS B MHPOPMAIITMOHHBIX UCTOUHUKAX.

3. Kommynukamuenvie ynugepcanbHule yueoHvle 0eticeusl



- OCYIIECTBJIATH JIEJIOBYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHUKAaMH, TaK U CO B3POCIBbIMU
(kax BHYTpH 00pa3oBaTeIbHON OpraHM3alllM, TaK U 3a €€ MIpejeliaMu), Moa0upaTh MapTHEPOB
JUISL IeTIOBOM KOMMYHUKAIIMH UCXO/s U3 COOOpaKeHHH pe3ylIbTaTUBHOCTH B3aUMOJICHCTBUS, a
HE JJUYHBIX CUMIIATHH;

- KOOpAMHHMPOBATb U BBINOJHATH PabOTy B YCIOBUSAX pPEAJIbHOIO, BUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- pa3BepHYyTO, JIOTUYHO M TOYHO M3JIaraThb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAaHUEM
aZICKBATHBIX (YCTHBIX U MMUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(JIMKTOTEHHBIE CUTYallMM W TPEIOTBPAIIaTh KOH(MIMKTBI 10 HUX
aKTUBHOW (a3pl, BBICTpaMBaTh [EJOBYI0O W 00pa3oBaTEIbHYI0 KOMMYHHUKAIMIO, H30eras
JUYHOCTHBIX OIEHOYHBIX CY)KJICHUM.

B pesyabrare y4eOHO-HCCJIENOBATEJBCKOM M NPOEKTHOH  /IesiTeIbHOCTH
o0yyaromuecsi MoJIy4aT NnpeAcTaBIeHHe:

— 0 (unocockUx U METOAOTOTMUECKUX OCHOBAHUSIX HAYYHOMU JI€ATEIBHOCTH U HayYHBIX
METO0/1aX, IPUMEHSEMBIX B UCCIIEI0BATENbCKONW U IPOEKTHOM JESATENbHOCTH;

— O TakuxX MOHATHSX, KaK KOHIEMIMs, HaydyHas TUIOTe3a, METOM, SKCIEPUMEHT,
HaJE)KHOCTh TUIIOTE3bI, MOJIEIIb, METOJ COOpa U METO]] aHAJIN3a JAHHBIX;

— 0 TOM, YeM OTJIMYAIOTCS UCCIIEJOBAHMS B TYMAHUTAPHBIX 00JIACTAX OT UCCIIETOBAHUM B
€CTECTBEHHBIX HayKax;

— 00 UCTOpUU HAYKH;

— 0 HOBEHIHNX pa3paboTKax B 00JaCTH HAYKH U TEXHOJIOTUI;

— 0 MpaBWIaX U 3aKOHAX, PErYIMPYIOMIMX OTHOIICHUS B HAyYHOU, N300peTaTesIbCcKON 1
HCCIIEIOBATENIbCKUX 00JIACTIX AESATENbHOCTH (MaTEHTHOE MpaBo, 3allliTa aBTOPCKOIo IpaBa U
ap.);

— O JeSATeNbHOCTH OpraHu3anuii, cOoOOIIeCTB U CTPYKTYp, 3aMHTEPECOBAaHHBIX B
pe3ynbTaTax MCCIEA0BAHUN U MPEAOCTABIISIONINX PECYPChl Ul MPOBEIACHUS UCCIEIOBAaHUN U
peanuzanuu IpoekToB ((OHIIBI, TOCYAAPCTBEHHBIE CTPYKTYPHI, KpayAdaHIMHTOBbIE CTPYKTYpPHI
U 1Ip.).

Obyuarowuticst cmodcem.:

— pelaTh 3aJ1a4uu, HAXOIAIINeCs] Ha CThIKE HECKOJIbKUX YU€OHBIX TUCIUILINH;

— HCIIOJIb30BaTh OCHOBHOW alTOPUTM HCCIEAOBAHUS TMPU PEIICHUU CBOUX YdeOHO-
M03HABATENIbHBIX 33/1a4; — HUCIOJIb30BaTh OCHOBHBIE MPUHIUIIBI TPOEKTHOM NEATENbHOCTH MPU
pElIeHUH CBOUX Yy4eOHO-TO3HABATENbHBIX 3aJlad M 3a]ay, BO3HUKAIOIIUX B KYIbTYPHOU H
COLIMANIbHOM KU3HU;

— HCIOJb30BaTh 3JEMEHTHl MaTeMaTU4YeCKOro MOJEITUPOBAaHUS MPU  PELICHUU
HCCIIEIOBATENIbCKUX 3a]1a4;

— HCIIOJIb30BaTh AJIEMEHThl MATEMAaTUYECKOTO aHAJIM3a JJIsl UHTEPIPETAI[Ud PE3YyIbTaToB,
MOJIyUEHHBIX B XOJI€ Y4eOHO-UCCIIEIOBATENLCKON paOOTHI.

C mouku 3peHusi hopmuposanuss YHUBEPCAIbHLIX Y4eOHbIX Oelicmeull, 8 Xo0e 0CB0eHUs
NPUHYUNOG  YUeOHO-UCCIe008aMeNbCKOU U NPOEeKMHOU  OdedmenvbHocmell  obyuaroujuecs
Hayuamcs:

— (¢dopMynupoBaTh HAYYHYIO THIOTE3y, CTaBUTh IeJb B paMKaxX HCCIEIOBAaHUS H
MIPOEKTUPOBAHMSA, UCXOJAS M3 KYIbTYpPHOH HOPMBI M COOOpa3ysichb C MpEACTaBIECHUSIMH 00
o0111eM Oiare;

— BOCCTaHaBJIMBAaTh KOHTEKCTHl W NYTU PAa3BUTHS TOTO WM HMHOIO BHUJA HAYYHOU
JeATeIbHOCTH, OIpeJeisisi MECTO CBOEro MCCIEJOBAHUS WM NMPOEKTa B OOIIEM KYyIbTYpPHOM
MIPOCTPAHCTBE;

— OTCJIEXHUBaTh U MPUHUMATh BO BHUMaHUE TPEH/bl U TEHJEHUMU PA3BUTUS PA3IMUHBIX
BUJIOB JICATEIHHOCTH, B TOM YHCIIE HAYYHBIX, YUUTHIBATH MX MPHU MOCTAHOBKE COOCTBEHHBIX
Henei;

— OIIGHMBATh pECypchl, B TOM 4YHCJIE€ M HeMarepuajabHble (Takue, Kak BpeMms),
HEOO0XOAUMBIE ISl JOCTUKEHHSI IOCTaBJICHHOH 11eJIH;



— HaxXOOUTb pPa3JIMUHBIC HCTOYHHWKU MATCPUAJIBHBIX W HEMATCPpHUAIBbHBIX PCCYpPCOB,
MPEIOCTABNISIIOIIMX CPEJACTBA JJIsi IMPOBEICHUS HCCICIOBAaHUN M peaau3aliil MPOEKTOB B
Pa3IUYHBIX 001ACTAX NEATETHHOCTH YEIIOBEKA;

— BCTYIIaTb B KOMMYHHKAIIUIO C JACPKATCIIKIMU PA3JIAYHBIX TUIIOB PECYpCOB, TOYHO U
OOBEKTUBHO TPE3CHTYSICBOUM MPOCKT WM BO3MOXKHBIC PE3yJIbTaThl HCCICIOBAHUS, C IIEIBIO
o0ecrieyeHHs MPOAYKTHBHOTO B3aMMOBBITOTHOTO COTPYAHUYECTBA;

— CaMOCTOSITEIBHO W COBMECTHO C JAPYrUMHU aBTOpaMu pa3pabaThiBaTh CHCTEMY
napaMeTpoB M KpUTEpUeB OLEHKU 3(P(PEeKTHBHOCTH W NPOJYKTHBHOCTH PEaU3aIMH MPOESKTa
WJTM MCCIICIOBAHUS Ha KQKJIOM dTalle peaTn3alliy U 110 3aBepIICHHH PabOTHI;

— aJICKBATHO OLCHHBATHL PHUCKH pCaiu3dallviy IPOCKTa W MPOBCACHUA HCCICIOBAHUA U
npeaycMarpuBaTb IyTH MUHUMU3AILUN 3TUX PUCKOB,

— aJICKBaTHO OIEHUBATH TIOCIICICTBHS PEATM3AIMHA CBOCTO TTPOeKTa (M3MEHEHUS, KOTOPHIE
OH TOBJICYET B )KU3HU IPYTUX JIOJIEH, COOOIIECTB);

— aJICKBAaTHO OIICHUBAThH JAlbHEHIICe pa3BUTHE CBOETO IMPOEKTAa WM WCCIICIOBAHMUS,
BHUJICTH BO3BMOKHBIC BAPUAHTHI IPUMCHCHHA PE3YJILTATOB.

Coaepikanue nmporpamMmsl

«O6mas ouosnorus. [IpopunbHblii ypoBenb. 11 kiace»
(mpakTHyecKasi 4acTh y4eOHOI0 cofep kaHusl peIMeTa YCHJIeHA MaTepUaJIbHO-TeXHUYeCKoi 0a30ii

neHrpa «Touka pocray)

IBoIIOIHOHHOE YueHue (25 uacos)

Pa3zButue npeacrasiieHuii 00 3BoI0NMY KUBOH mpupoasl 10 Y. lapBuna

PazButne Onomormu B momapBuHOBCKHi [lepmom. ['ocmoncTBo B Hayke mpeacTaBIeHHH 00
«M3HAYAIBHON I1eJeco00pa3HOCTH» W HEM3MEHHOCTH JKUBOW mpuponsl. Paborer K. JluaHes mo
CHUCTEMAaTUKE PACTEHUHN W KMBOTHBIX; IPUHIUIBI TMHHEEBCKON cucteMaTuku. Tpynel XK. KioBee u
K. ne Cent-Unepa. Opomounonnas teopust XK. b. Jlamapka. [lepBbie pycckue 3BOMIOIMOHUCTEI.
JlemoHcTparus. buorpadun ydeHsIx, BHECHIMX BKJIAJ B Pa3BUTHE 3BOIIONMOHHBIX uaed. XKusHb u
nesitenbHOCTh JKana batucra ®pancya ne Jlamapka.

JNapsunusm (3 uacos)

[Ipennoceuiku Bo3HUKHOBeHHs ydeHus Y. JlapBuHA: TOCTH)KEHHUS B OOJIACTH €CTECTBEHHBIX HAYK,
skcrieauIMoHHBIA Matepuan Y. Jlapeuna. Yuenue Y. JlapuHa 00 MCKYCCTBEHHOM OTOOpE. YUeHue
Y. JlapuHa 0 ecTeCTBEHHOM OTOOpe. Bua — ayeMeHTapHas 3BONIOIMOHHAS enuHUIA. BeeoOmmas
WHAMBUIyalbHAst U3MEHYMBOCTh U M30BITOYHAS YHCIEHHOCTH MMOTOMCTBA. bopr0a 3a cymecTBoBaHue
Y €CTECTBEHHBIN 0TOOP.

Hemonctparus. buorpadus Y. Jlappuna. MapmipyT u KoHKpeTHbIe Haxonku Y. JapBruHa Bo BpeMs
MyTEeIEeCTBHUS Ha Kopabiie «buriny.

JIaGopaTopHbIe U TPAKTUYECKUE PAOOTHI.

W3ydeHne n3aMeHYMBOCTH.

Bun u ero kputepuu. Pe3ynbrarel HCKYCCTBEHHOTO 0TOOpa Ha COpTaxX KyJIbTYPHBIX PACTEHUM.
CuHTeTHYecKas TeOpHs IBOTIOUMH. MUKPOIBOIIOLHS

I'eneruka u 3BOMIOLMOHHASA TEOPHsL. DBOIOLUMOHHASA posib MyTauid. [lomynsuus — snemenTapHas
HBOJIONMOHHASA enuHuna. ['enodonn momynsuii. VineanbHeie n peabHble TOMYISIINAN (3aKOH XapIu
— BaiinOepra). ['eneTnueckue npoueccsl B MOMyasuusx. Pe3epB HaciaeICTBEHHOW M3MEHYMBOCTH
nonyssiiuii. @opmel ectectBeHHOro otdopa. [Iprucrnoco0neHHOCTh OpraHu3MOB K Cpefie OOMTaHUs
KaK pe3ynbTaT JEHUCTBUS €CTECTBEHHOro oToopa. Mukpossoitonus. COBpeMEHHbIE MPEACTaBICHUS O
BunoodpazoBanuu (C. C. Yersepukos, 1. U. IlImansraysen). [lyru u ckopocTh BHI000pa30BaHUs;
reorpa)u4eckoe U DKOJOIMYECKOe BHUA000pa3oBaHHE. OBOMIOIMOHHAS poJib  MOIUUKALUA;
¢uznonornyeckre ajanTaluu. TemIbl 3BOTIOLUY.

Hemonctpanusi. CxeMbl, WLTIOCTPUPYIOLIKE Mpoliece reorpaguueckoro BugoodpaszoBanus. [lokas
KUBBIX PAaCTEHUU M >KMBOTHBIX; TepOapHeB U KOJJIEKIMH, JTEMOHCTPUPYIOIIUX WHAUBUAYATbHYIO
M3MEHYMBOCTh M pa3HOOOpa3ve COPTOB KYJIbTYPHBIX PACTEHUH M MOPOJ JAOMAIHUX >KUBOTHBIX, a
TaKXKe pe3yJabTaTbl MNPHUCIOCOOJEHHOCTH OpPraHU3MOB K cpene OOUTaHUS U Pe3yiabTaTbl
BUJI000pa30BaHMsI.

JlaGopaTopHas padota «l3yueHnune nprucrnoco0IeHHOCTH OPTaHU3MOB K Cpesie OOMTaHUsD».



OcHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIUH. MaKpo3BoII0nHs

['maBHbIe HampaBiieHHs SBOJIOLMOHHOTO Mporecca. buonornyeckuii mporpecc u OHOTOTHYECKUN
perpecc (A. H. CeseprioB). Ilytu goctrkeHns OHOIOTHYECKOTO IMporpecca. AporeHes; CyIIHOCTh
apoMOp(HBIX HM3MEHEHUH M MX pOJib B HBOIIOLMU. BO3HMKHOBEHHE KPYNHBIX CHCTEMATHYECKUX
IPYII JKUBBIX OPraHU3MOB — MAaKpO3BOJIIOLUA. AJUION€HE3 U MPOrPECCUBHOE IPUCIOCOOIEHHE K
OIIpEJIeNICHHBIM YCIOBUSAM cyllecTBoBaHMs. KaTareHe3 kak (opma JOCTHXKEHHsI OHOJIIOTHYECKOro
IPOLBETAaHUs TIpyNnn opraHu3MoB. (OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLMHU: JTUBEPreHLus,
KOHBEPIeHIUs, Mapajjieu3M; IpaBWia SBOJIIOLUU TPYNI OPraHU3MOB. Pe3ynbTaTbl 3BONIOLHUU:
MHOroo0pasue BUJI0B, OpraHuyeckKas 11eJ1eco00pa3HOCTh, IOCTEIIEHHOE YCI0KHEHUE OpraHu3aIiH.
Hemonctparus. [IpuMepbl roMOJIOrMUHBIX U @aHAJIOTMYHBIX OPIaHOB, X CTPOEHHE U MPOUCX OXKJICHUE
B Iporecce oHTorenes3a. COOTHOIIEHUE ITYTEH MPOrpecCUBHON OMOIOTMYECKOM

HBOJIIOIMH. XapaKTepUCTHUKA MIPECTaBUTENCH KUBOTHBIX U PACTEHUH, BHECEHHBIX B KpacHyto KHUTY
Y HaxoJSIIUXCsl 0]l OXPAHOW roCcy1apcTBa.

OcHoBHbIe MOHATHUS. DBomoonusa. Bua, momymsnus; ux kputepun. boprba 3a cymecTBoBaHHE.
EcrecTBeHHbIl 0TOOp Kak pe3ynbTaT OOpbOBI 3a CyIIECTBOBAHHE B KOHKPETHBIX YCIOBHSAX CPEJIbI
obutanus. «BomHBI KU3HM»; UX MPUUYUHBI; IYTH U CKOPOCTh BU1000pa3oBaHus. MaKpO3BOIIOLUS.
buonornueckuit mnporpecc u Ouonormdeckuit perpecc. Ilytm mocTikeHHs OHOIOrHYECKOrO
nporpecca; apomopdos, uauoasanTanus, oomas neresepaius. 3nauenue padbor A. H. CeBepuoBa.
VYmenns. Ha ocHOBe 3HaHUS IBIKYIIMX CHJI 3BOJIOLNHU, UX OHMOJIOTMYECKOH CYITHOCTH OOBSICHSATH
NPUYMHBI BO3HUKHOBEHHUSI MHOI000pa3nsi BHJIOB XUBBIX OPTaHU3MOB M HX MPHUCIOCOOIEHHOCTh K
YCIOBUSM OKPYKAOIIEN CPEIIBI.

Mexnpenmernsie cBsa3u. Mcropus. Kymbrypa 3amagnoit EBponsr konma XV — mepBoit
nonoBuHBIX VIl B. KynbTypa mnepBoro mnepuoma HOBOM wuctopuu. Benukue reorpaduueckue
OTKPBITHS.

DxoHoMmueckas reorpadust 3apyOoexkHbIX cTpaH. Hacenenue mupa. ['eorpadus HacemeHus: Mupa.

Pa3Butne opranuveckoro mupa (10 uacos)

OcHOBHBIE YepThI IBOJIIOLUH )KHBOTHOI'0 M PACTUTEIbHOI0 MUPa

PazButne xu3Hu Ha 3emiie B apXeHCKYI0 U MPOTEPO30HCKYIO 3pbl. [lepBbie ciiepl ) KU3HU Ha 3eMIle.
[TosiBneHne BceX COBPEMEHHBIX THIIOB OECHO3BOHOYHBIX JKMBOTHBIX. OOIIas XapaKTEepUCTHKA H
CHCTEMaTHKa BBIMEPIIMX M COBPEMEHHBIX OECIIO3BOHOYHBIX; OCHOBHBIC HAIIPABICHHS IBOJIOLNH
0ecro3BOHOYHBIX JKMUBOTHBIX. [lepBble XopaoBeie. HampaBieHus SBOJIONMHM HHU3IIMX XOPIOBBIX;
o01Iast XxapakTeprCcTHKa OeCUeperHbIX U 000JI0YHUKOB. Pa3BruTHE BOJHBIX PACTCHHIA.

PazButne xu3Hu Ha 3emiie B MAJCO30MCKYIO 3pYy. OBONIOIUS PACTEHUHN; TMOSBICHHE MEPBBIX
COCYIMCTBIX PpACTEHM; MalOpOTHUKH, CEMEHHbIE MallOPOTHUKU, TOJIOCEMEHHBIE PACTEHHUS.
Bo3HUKHOBEHUE TMO3BOHOYHBIX: PbIO, 36MHOBOJHBIX, MPECMBIKAIOIIUXCA. | JaBHbIE HANpaBICHUS
9BOJIFOLIMY NTO3BOHOYHBIX; XapaKTEPUCTUKA aHAMHHUI U aMHUOT.

Pa3ButHe xxu3Hu Ha 3emiie B Me3030MCKyI0 3py. [losBiieHne u pacnpocTpaHeHue MOKPhITOCEMEHHBIX
pacTeHuid. OBONIONUS HA3€MHBIX I03BOHOUYHBIX. BO3HUKHOBEHME NTHII M MIIEKOMHMTAIOLIUX.
CpaBHuTENbHAs XapaKTEPUCTUKA BIMEPIINX U COBPEMEHHBIX Ha3€MHBIX TO3BOHOYHBIX. BeIMupanue
JPEBHUX T'OJIOCEMEHHBIX PACTEHUI U MPECMBIKAIOIIUXCSL.

Pa3Butne xu3HM Ha 3emiie B KalHO30MCKYyIO 3py. BypHOe pa3BuUTHE IIBETKOBBIX PpACTEHUH,
MHOroo0pasue HaceKOMbIX (TapauieibHas YBONIONMS). Pa3BuTHE TUTalleHTapHBIX MIIEKOMUTAIOIINX,
MOSIBJIEHNE XUUIHBIX. Bo3HukHOBeHue npumaroB. [losBieHue nepBbIX NpencTaBUTeNel ceMencTBa
Jlromqu. YeTBepTUYHBIA MEPUOJ: SBOJIIOLMS MIIEKOMMUTAOIMMX. Pa3BUTHE NpUMATOB: HaNpaBICHUS
9BOJIIOLIMHM YesioBeka. O0Ire IpeIKy YeI0oBeKa U YeI0BEKOOOPa3HbIX 00€3bsH.

Hemonctpanus. Penponykumu kaptun 3. bypumana, orpaxkaronmx dayHy u (iaopy pasiIndHBIX
neproaoB. CXeMbl pa3BUTHS LAPCTB >KUBOM MNpupoabl. OKaMEHENIOCTH, OTIEYaTKH pacTeHUH B
JPEBHUX MOPOAAX.

IIpoucxoxneHne 4ea0BeKa

MecTto denoBeka B >kuBOM mpupojae. CucreMaTnueckoe nojoxeHue Buaa Homo sapiens B cucreme
AKUBOTHOrO Mupa. [Ipu3Haku 1 cBOHCTBA YeNnoBeKa, MO3BOJSIOLIME OTHECTH €r0 K pa3IU4YHbIM



CHUCTEMATUYECKUM T'PYIINaM LapCTBa KUBOTHBIX. [IpsMOX 0K IeHNE; aHATOMUYECKHE MPEANOCHUIKH K
TPYLOBOI JEATENbHOCTH M AaJIbHEWIIeH couuaibHOi »Bomonuu. CTaaguyd 3BOJIOLMHU YeJIOBEKa:
JpEBHEHIINI YeJIOBEK, IPEBHUI YEIOBEK, IEPBbIE COBPEMEHHBIE JTHOIH.

CRoiicTBa yenoBeka Kak Ouomormdeckoro Buma. [lonmynsiuonHas cTpykrypa Bugaa Homo sapiens;
4eJI0BEYECKUE Pachl; pacooOpa3oBaHKE; €IMHCTBO IPOUCXOXKIEHUS pac.

CBoiicTBa 4yenoBeka Kak OMOCOLMAIBHOTO CymecTBa. JBMKyire cuiibl anTpororeHesa. @. DHrensc
0 poiM TpyAa B IIpoliecce IMpeBpalieHus o0e3bsiHbl B uesioBeka. Pa3BuTue djaeHopas3ieinbHOM peun,
CO3HAHMSI U OOIIECTBEHHBIX OTHOLICHUN B CTAHOBJIEHUH YelloBeKa. B3auMOOTHOIIEHHE COLMAIbHOTO
1 OMOJIOTMYECKOTO B HBOJIIOLIMH YeJIOBeKa. AHTHHAY4YHAs CYIIHOCTh «COLMAIBLHOIO JAPBUHU3MAY U
pacusma. Benymas poiab 3aKOHOB OOILIECTBEHHOM JKM3HU B COLIMAJIBHOM IPOIPECCE YeIOBEYecTBa.
buonoruueckue cBoiicTBa 4eI0BEUECKOro 00IEecTBa.

JemoncTpanus. Mozieny CKeneToB 4ea0BeKa U I03BOHOYHBIX KUBOTHBIX.

OcHoBHbI¢ NMOHATUA. Pa3BuTHE JKMBOTHBIX U PACTEHUN B PA3IUYHBIC IEPUOIBI CYLIECTBOBAHUS
3emiu. [locTreneHHOE YCIIOKHEHHME OpraHM3allid M MPUCIOCOOJIEHHE K YCIOBHUSAM CPEIbl KHBBIX
OpraHu3MoB B mpouecce 3Bomonnd. IIpoucxoxnenue dyenoseka. JIBuxKymye CHIbl aHTPOIIOIEHE3a.
Ponbs Tpyna B mporecce npeBpaieHusi 00e3bsHbl B yeloBeka. UesloBeuecKre pachl, UX €JUHCTBO.
KpuTuka pacusma u «COLMAIBLHOIO JAPBUHUZMAY.

Ymenus. Hcmonb3oBaTh TEKCT y4deOHHMKA M y4€OHBIX TOCOOMH it COCTaBICHHUS TaOJHIL,
OTPAKAIOLIMX OSTalbl Pa3BUTHUs KU3HM Ha 3emile, CTAaHOBJIECHUS dYeloBeKa. Mcmonp3oBaTh TEKCT
yaeOHMKa 111 pabOoThI C HATYpaTbHBIMU OOBeKTaMu. J[aBaTh apryMeHTHPOBAHHYIO KPUTHKY pacu3Ma
U «COLIMAIILHOTO JAPBUHU3MAY.

MexnpenmerHsie cBsi3u. Pusndeckas reorpadus. Mcropus KOHTHHEHTOB.

Oxkonomuueckas reorpadus. Hacenenune mupa. I'eorpadus nHacenenus mupa.

B3aumooTHomenus opranu3ma u cpeabl. OcHoBbI 3k0J10rHH (25 Hacos)

[ousitue o 6uocepe

buochepa — sxmBas obOomouka turaHeTel. CTpykrypa Omocdepsi: mutocdepa, rumpocdepa,
atMocdepa. KommoneHTsl Onochepsl: KHUBOE BEUIECTBO, BUIOBOM COCTaB, pa3HOOOpa3ne W BKIIAJ B
Oromaccy; OMOKOCHOE M KOCHOE BEIIeCcTBO; OmoreHHoe BemectBo omocdeps (B. M. Bepranckuii).
KpyroBopor Bemects B npupozne. Jemoncrpanus. Cxembl, OTpaXkaromue CTpyKTypy Omocheps! u
XapaKTepHU3yIOIINe €€ OTIeNIbHBIE COCTaBHBbIC YacTH. TaOmuIbl BUJOBOIO COCTaBa U pazHOOOpa3Us
KHBBIX OPraHu3MoB Onocdepsl. CxeMbl KPyroBOpOTa BEIECTB B IMIPHUPOJIE.

7Ku3Hb B coodmecTBax

Hctopuss dopmupoBaHus cOOOLIECTB KUBBIX OpPraHU3MOB. I'eonormueckas MCTOPUS MaTEPHUKOB;
M30JISIIMS, KIIMMaTHYeckue yciuoBus. buoreorpadus. OcHOBHBIE OMOMBI Cylid 1 MHUPOBOTO OKeaHa.
buoreorpadudeckue obactu.

Hemonctpanus. KapThl, oTpakaromuye reoJornieckyo HCTOPUI0 MaTEPUKOB; pacpOCTPaHEHHOCTD
OCHOBHBIX OMOMOB CYIIIH.

B3auMooTHOIIEHUSI OPTaHU3MA U CPeibl

EcrecTBeHHBIE COOOIIECTBA KUBBIX OPraHU3MOB. broreoreHo3bl: 3xoTom 1 OnoreHo3. KoMmoHeHTs
OMOLIEHO30B: TMPOAYLEHTH, KOHCYMEHTBI, PEAYLEHTh.. bHOLIeHO3bI: BHIOBOE pazHOOOpasue,
IUTOTHOCTH MONYJISIIUiN, OMomacca.

Abuotnyeckue (akropsl cpensl. Pomb Temmeparyphl, OCBEUICHHOCTH, BIAXHOCTH M JPYTUX
GakTOpOB B JKM3HENEATEIBHOCTH  CcOOOmIeCTB.  VIHTEHCHBHOCTH  ACUCTBHS  (pakTopa;
orpaHuuMBaromIui paxrop. Bzaumozerictere GhakTopoB cpebl, Mpeaesbl BHIHOCIHBOCTH.
Buotnyeckue dakropsl cpeasl. MHTErpanus Buaa B OuolieHo3e; sKonornyeckue Humu. Llenu u cetu
MUTaHUs. DKOJOTMYecKas nupamuaa yucen Ouomacchbl, sHepruu. Cmena OworieHo30B. [TpuunHb
CMEHBI OMOIIEH030B; (HOPMUPOBAHNE HOBBIX COOOIIECTB.

B3aumooTHOIIEHUS MEKTY OPraHU3MaMH

@®opMbl  B3aMMOOTHOIICHUH MEXIY OpraHu3Mamu. I[lO3UTHBHBIE OTHOIIGHUS — CUMOHMO3:
MYTyalnu3M, KOOIMEpalusi, KOMMEHCAIN3M, HaxXJICOHWYECTBO, KBAPTHPAHTCTBO. AHTHOMOTHYECKHE
OTHOIICHUS: XUITHUYECTBO, MApPa3UTH3M, KOHKYPEHIIUS, COOCTBEHHO aHTHOMO3 (aHTHOMOTHKH,



¢buToHuuab! U Ap.). [Ipoucxoxkaenue u 3BoroNUs MapazuTuMa. HeliTpaibHble OTHOIIEHUS —HEUTPATU3M.

Hemonctparnus. [Ipumepsl cuMOno3a npeacTaBuTeNe pa3IMuHbIX [apcTB )KUBOM npupoasl. OcHoBHBIe noHsATHS. buochepa. buomacca 3emin.
buonornyeckas mpoaykTuBHOCTh. JKMBOE BEIIeCTBO W €ro (yHKIMK. brogorndeckuii KpyroBopoT BEIIECTB B IpUpojIe. DKoilorus. BHemHsscpea.
Okonorudeckue Gaxkropsl. AOnornyeckue, OMOTUUECKUE U aHTPOIIOTEHHbIE (haKTOPbL. DKOJIOIMYECKHE CUCTEMbI: OMOTeoLeH03, OUOIIEHO3,

arporeHo3. IIpoaynenTsl, KOHCYMEHTbI,peiylleHThl. CaMoperysiys, CMeHa ONOLEHO30B U BOCCTaHOBJICHHE OMOLIEHO30B.

VYMmeHus. BbIABIATE NpU3HAKK MPUCIIOCOOJIEHHOCTH BHUJOB K COBMECTHOMY CYIIECTBOBAHUIO B 3KOJOTMYECKUX CHUCTeMax. AHAJIM3UPOBATh BHUI0BOM
cocTaB OMOIIEHO30B. BhinensaTs ornenbHble (JOpMBI B3aMMOOTHOLICHUHM B OMOIIEHO3aX; XapaKTepU30BaTh IUIIEBHIE LIEMH B KOHKPETHBIX YCIIOBHSIX
O0MTaHHUS.

MexnpenmerHsle cBs3u. Heoprannueckast xumus. Kucnopon, cepa, azor, ¢pochop, yriaepos, UX XMMUYECKHE CBONCTBA.

®dusnueckas reorpadus. Knumar 3emnn, KinumaTndeckas 30HaIbHOCTh

Buocdepa u yenosek (7 uacos)

B3aumocBsa3b npupoabl U 001ecTBA. bHosorus oxpaHbl NpUpoabI

AnTponoreHnsle (hakTOpsl BO3JAEHCTBHA Ha OHOIEHO3B! (poib 4enoBeka B mpupoxe). IIpobGmeMsl pannoHaIbHOrO MPUPOAOMOIH30BAHUS, OXPAHBI
MIPUPOABL: 3AIIUTA OT 3arps3HEHMH, COXPAaHEHUEITAJIOHOB M MMAMATHUKOB IIPUPO/BI, 0OecrieueHre MPUPOTHBIMHI PEeCypcaMy HacelIeHus IIaHeTsl. Mepsl
110 00pPa30BAHUIO HKOIOTMYECKUX KOMIUIEKCOB, SKOJIOTMYECKoe 00pa3oBaHue.

HemoHcTparusi. BrnusiHue XO3siCTBEHHOW AEATEIHLHOCTH YellOBeKa Ha mpupoay. KapTel 3amoBeTHBIX TEPPUTOPHI HAlIeld CTpaHbl W OJMKHETO
3apyOeKbs.

Hemonctparus. [IpuMepsl CTpYKTypHOH OpraHM3allMM JXHBBIX OPTaHU3MOB M CO3JIaHHBIX HA 3TOW OCHOBE OOBEKTOB (MPOCMOTP M OOCYX AEeHUE
WJUTIOCTpAIuii yaeOHUKA).

OcHoBHble nOHATHA. Bo3zgelictBue uenmoBeka Ha Ouocdepy. OxpaHa HpuUpOAbI; OMOJOTHMUECKHI M CONMAIBHBIA CMBICT COXPAaHEHHS BHJIOBOTO
pasHooOpasusi OMoeHO030B. ParyoHanpHOE MPHUPOJONOIH30BAHKE; HEHCUEepIiaeMble M HCUepIiaeMble Pecypchl. 3almOBEIHUKH, 3aKa3HHUKH, MapKu;
Kpacnas xuura. buonuka. ['ennas nnxenepus, ouorexsonorus. YMenus. OObsACHAT, HEOOXOIAUMOCTh 3HAHUA M YMEHHUS HPAKTUYECKH NMPUMEHSTH
CBeZleHHsI 00 SKOJIOTMUECKUX 3aKOHOMEPHOCTSIX B MMPOMBIIIIEHHOCTH U CETBCKOM XO3SHUCTBE VIS MTPABUIILHON OpraHU3alMK JECOBOACTBA, PIOOB OJICTBA
U T. 1., @ TAKXKE JUIS PEIICHUs BCEro KOMILJIEKCa 3a1a4 OXpaHbl OKPYKaroIIel Cpelibl U PallMOHAIBHOTO TPUPOIONIOIB30BAHHUS.

MexnpeamerHele cBsi3u. Heoprannyeckass Xxumus. 3aliura NpUpobl OT BO3JAEHCTBUS OTXOJ0B XMMHUYECKMX Mpou3BoACTB. Dusuka. [lonsarue o nose
W3ITY4YEHUS! ¥ OMOJIOTHYECKOM 3aluTe.

IMoBTOpenue (1 yac)

Y4yeOHO-TEMATHYECKUH MJIAH

No HaunmenoBanue paznienosB (Tem) KonnuectBo B Tom uunciie Ha npoBeaeHue
4acoB M0 DKCKYpCHUI 71a00paTOPHBIX U MPAKTUUECKHUX
porpaMmme pabot
11 kaace
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Ne Tema ypoka Koanuyectn Buabl yueOHOM AesiTeIbHOCTH Hcnoan3oBanue
n/n 0 4acoB JIa00PATOPHOIO M
uudgposoro
o0opynoBaHus
(uentTp «Touka
pocTay)
OpranusMeHHblii ypoBeHb-19 yacoB 1 Omnpezenenre 0CHOBOIIOJIAT AIOIITIX
1 | Opranu3MeHHbI# ypOBEHB: 001I1asi XapaKTEePUCTHKA. MOHSITUI: 0CO0B, OECIIOI0E U TT0JIOBOE
Pa3MHOxeHEe OpraHu3MOB pa3MHOXKEHHE, TaIUIOUIHBINA U
JUTIIONTHBIH HA0OPBI XPOMOCOM, TaMeTHl,
2 | Pa3BuTHe moJoBbIX KJIeTOK. OMIIOIOTBOpEHNE 1 CEeMEHHUKH, SIMIHUKH, TepMaPpPOIUTHIM.
3 | UnauBHayanbHOE Pa3BUTHE 1 ITponykTuBHOE OOLIEHNE
OPraHU3MOB. Buoresernueckuil 3aK0H B3aNMMOJICHCTBHE B IIpo1ecce COBMECTHOM
4 | 3aKOHOMEPHOCTHU HACJIEIOBAHUS ITPU3HAKOB. 1 y4eOHOM NEATEIBHOCTH C YYETOM HO3ULMN
MonoruOpuaHO€E CKpEeIuBaHNue JIPYTUX YYaCTHUKOB JIEATEIIBHOCTH TIPH
5 | HemosnHoe noMuHHUpOBaHME. 1 00CYKIE€HHNH TTPOLIECCOB
I'enotun u ¢peHotun. AHanu3upyrouiee CKperuBaHue KU3HEACATCIIBHOCTH OPTraHU3MOB.
6 | JIurnbpuaHOEe CKpeluBaHHe. 1 CamocTrosrenbHas THPOPMAIIHOHHO-
3aKOH HE3aBUCUMOT0 HACJIeI0BaHUS TPU3HAKOB Io3HaBaTCIbHAA ACATCIBHOCTD C
7 | JJaboparopnas pabora Ne 1. «Pemenue Pa3TMYHBIME HCTOYHHUKAMH HH(POPMAIIHH,
AKCIEPUMEHTAJIbHBIX 3a/1a4 [0 TEHETHKE. €C KpUTHIECKad OLCHKA M HHTCPIPETANA.
8 | l'enernueckue 0cHOBBI cenekimu. Brman H. 1. Cryuanue oObACHEHHUH yUHTEII.
BaBMIIOBa B PA3BUTHE CEICKLIHH. CamocTosTenbHas paboTa ¢ y4eOHUKOM.
9 | XpoMocoMHas TeOpHsl HACJIEACTBEHHOCTH. 3aKOH 1 Pabora ¢ kaprouxamu. Pabora B mapax.
Moprana. 'enetrka nona. HacneoBanue, clierieHHOE ¢ Padota B rpyrmax. Pemenue
HOIOM FEHEeTHYECKUX 3a/1a4
10 | Pemrenue 3a1a4, CLEIJICHHBIX C ITOJIOM. 1
HacleAcTBeHHbIC GOIC3HH 1e/I0BeKa Pa3BuTHe mnO3HABaTENBHOTO HHTEpeca K
U3ydeHuto  Ouojorum B Ipoliecce =
11 | I'eneruka nona. 1 DNEeKTPOHHBIN
U3YyYeHHUs JOTIOJHUTEIHLHOTO MaTepHuala
5 TaOIUIIBI
eOHMKa.
12 | MenuuuHcKas reHeTUKa U TOCTHXKEHUsI OMOTEXHOJIOTHH. yi
13 | 3akOHOMEPHOCTH U3MEHYUBOCTH 1 [Tudposas
nabopaTopHus o
ouosorun
Onpenenenue OCHOBOIIOJIAr AIOLIUX
14 | M3MeHYMBOCTh MPU3HAKOB. 1 . OJEKTpOHHBIE
HOHATHUI: SBOJIIOLUS, TEOPHUS SBOJIOLUU
JlapBuHa, JBIKYIINE CHJIBI SBOJIOIUH TA0MIp! 1 [IAKATEL
p > AR H Pabota ¢ repbapHbIM
(M3MEHYHBOCT, 6opnba 3a
. MaTepHUaIoM
= CYIIECTBOBaHHE, €CTECTBEHHBIH 0TOOD),
15 | OcHOBHBIE METO/IBI CETEKIIMH PACTEHUM, JKUBOTHBIX 1
CHUHTETHYECKAs! TEOPHsI HBOJIOIHMH.
MHUKPOOPraHu3MoB. bruotexHomorus
16 | BuoTexXHOJIOTUN B COBPEMEHHOM MUpE. 1




17 | 3aueT no peleHn0 reHETUYECKUX 3a/1a4. 1
18 | Cemunap «OCHOBBI T€HETHUKI) 1
19 | Kontponbhas padota Ne 1. «Opranu3MeHHBIH YPOBEHBY 1
IonyasiuuoHHO- BUI0BOH YPOBeHb- 9 yacoB
20 | [Tonmyns1moHHO-BUIOBOM YPOBEHB: 00111as 1
XapakTepucTuKa. Buasl 1 momymsinun
21 | Pa3BuTre 3BOJIIOLMOHHBIX UIEH 1
22 | JIBmKyIIne CUIIBI 9BOJIIOLINH, UX BIMSHUE Ha TeHO(OH T 1
TOTTYJISIITIH
23 | EcrecTBeHHBI 0TOOP KaK (PaKTOP IBOITFOIHN 1
24 | MUKpO3BOIONUS ¥ MAaKPOIBOIFOIIHS 1 [IponykTrBHOE 001IIEHUE U
25 | HampaBJieHHs SBOJTIOIIMH 1 B3aMMOJICHCTBHUE B TIponiecce coBMecTHON | [{udporas
y4eOHOM JIeATENBHOCTH C naboparopust o
y4ETOM TO3HUIUI JPYTrUX YIaCTHUKOB onosorun
26 | Ipuanumne! knaccudukanuu. CucreMaTuka 1 JeSITEIbHOCTH NPU 00CYK/I€HUU OCHOBHBIX
27 | ITosropenue paszaena «[lonyasSmuOHHO- BUIOBOIA 1 TIOJIOXKEHUH 3BOJIIOIIMOHHOM Teopun Y. [udposast
YPOBEHBY JlapBHHA ¥ NIOJI0KEHUH CHHTETUYECKON n1aboparopust 1o
Teopuu 3BoJtonn. CaMocTosTeNbHAS OHOJIOTHH
28 | 3auer no pazzaeny «llomynsiMOHHO- BUIOBOM YPOBEHb) 1 MH(pOPMALMOHHO-TIO3HABATEIbHAS
JEeSITeNIbHOCTh C Pa3TUYHBIMU
JKocHCTEMHDIIl ypoBeHb (14 1) UCTOYHUKAMU UHGOPMAIUHU O Pa3BUTHH
29 DKOCHUCTEMHBII YPOBEHb: 00II[ast XapaKTePHUCTHKA. 1 OBOJIOIHMOHHBIX
30 | Cpena 0OUTaHUS OPraHU3MOB. 1 HACH, €€ KPUTHICCKAA OLICHKA 1
UHTEpIIpETaLIHSL.
31 | DOkonorudeckue GPakTOPhI U UX BIUSHUE HA OPTAHU3MBI. 1 PopMHpoBaHHE COOCTBEHHOH MO3HIMHK 1o
32 | TonepaHTHOCTH U aJanTaIUs. 1 OTHOLICHHIO K Oronornyeckoi
uH(pOpPMAIIMH, TOJy4aeMOM U3 pa3HbIX
HCTOYHHUKOB.
33 | Dkonornyeckue cooOIecTBa 1 Omnpenenenne 0CHOBONOJIAratoInuX [Tudposas
HOHATHUI: cpesla 00UTaHMs, SKOJIOTUYECKUE | JJabopaTopust o
dakTopsl (abnoTHYECKUE, ONOTUYECKHE, ouosoruu
34 | Buibl B3aMMOOTHOIIICHHI 1 AHTPOTIOT'CHHBIC, [udposas
OPraHu3MOB B 3KOCUCTEME. JIMMHUTUPYIOLIKE), TOJIEPAHTHOCTb, 3aKOH | 1aGopaTopus MO
MUHUMYMa, [pPaBWJIO  TOJIEPAHTHOCTH, | GHOJOTHH
35 | Dxonornyeckas HUIIA 1 ajanTanus. [udposas
OmnpezneneHre 0CHOBOIOJIATAOLINX n1aboparopus 1o
HOHATHUI: OMOTHYECKOE COOOIIECTBO onosiorun
36 | BupmoBas v MPOCTPAaHCTBEHHAS! CTPYKTYPHI SKOCUCTEMBI 1 (broueHo3), sxoCHCTEMa, OHOTEOLIEHO3,




37 | IluieBble CBS3U B DKOCHCTEME 1
38 | KpyroBopor BelecTs 1
U TIPEBpalICHUE YHEPTUH B IKOCUCTEME

39 | Dkonoruyueckas CyKieccus. 1

40 | IlocnencTBus BIUSHUS JESITEIHLHOCTH Y€JIOBEKa Ha 1
HKOCHUCTEMBI

41 | IlpakTuKyM IO PEUICHUIO SKOJIOTMUECKUX 3a1au. 1

42 | O600maronHii ypok 1o teme « JKOCUCTEMHBI YPOBEHb) 1

43 | KontponbHas padoata Ne2 o teme « IKOCUCTEMHBIN 1
YPOBEHbBY»

44 BbuocdepHblii ypoeHs (94)
buocdepnslit ypoBeHb: 00111ast XapaKTepUCTHKA. 1

45 | buocdepa — riobanpHas SKOCHCTEMA. 1

46 | Yuenue B. 1. Bepnajckoro o 6mochepe 1

47 | KpyroBopoT BeriecTB B obnocdepe 1

48 | DBomronus 6uochepsl 1

49 | BausiHue YeoBeKa Ha SBOJIFOLMIO OHOCHEpHI. 1
['moGasibHBIE aHTPOTIOTeHHBIC U3MEHEHHS B Onochepe

50 | Cemunap no teme «buocdepa- riodanbHas IKOCUCTEMAY 1

51 | OcHOBHBIE ATAIIbI YBOJIOIMH OPraHHYECKOTO MUPa Ha 1
3emie. ['UmoTesbl MPOUCXOKICHUS DYKapUOT

52 | OCHOBHBIE 3Tallbl HBOJIIOIIMHA OPraHUYECKOTO MUpa Ha 1
3emiie

53 | OcHOBHBIE STAIbI ABOJFOIUK OPraHUYECKOTO MUpa Ha 1

3emute. ['eonorudeckast uCTopust 3eMix

OMOTOI, NUCKYCCTBEHHbBIE
(aHTPOTMIOTEHHBIE) IKOCUCTEMBI:
arpoOHOLIEHO3, IKOCUCTEMA TOPO/Ia,
ropozckoi manamadt. [IpogykTiuBHOE
o0lIeHNe U B3aUMOJIEHCTBHE B IIpoliecce
COBMECTHOM y4eOHOU JeATEIHHOCTH

C y4€TOM NO3ULUN JPYTUX YYaCTHUKOB
JeSITeTbHOCTH NP CPaBHUBAHUH
€CTECTBEHHBIX M MICKYCCTBEHHBIX
9KOCHUCTEM, MTPOOIIEM 3arpsiI3HEHUS
aTMoc(hepsl.

Ornpenenenne 0CHOBOTIOATAFOIINX
MOHATHH: OMOT€OXUMHUYECKUI [IUKJI, 3aKOH
r100aTHbHOTO 3aMBIKAHUS
OMOTEOXMMHYECKOTO KPYroBOpOTa

B Omocdepe. IlpomykTuBHOE OOIIEHWE U
B3aUMO/JICVCTBHE B MPOIIECCE COBMECTHOM
y4eOHOMN NEATELHOCTH C YIETOM MO3HITHI
OPYTUX YYaCTHUKOB JAESTEIbHOCTU MpH
00CY)XJIEHUM KpPYrOBOPOTOB BEIIECTB B
ouocdepe.

Omnpenenenre 0CHOBONOIATAIOIIUX
noHsATUi: hopmarus VMcya, nepBUIHbBIN
OyJIbOH, METAaHOTEHHBIE apPXCH.
[IponykTuBHOE 001IEHUE U
B3aMMO/ICIICTBHE B MPOLIECCE COBMECTHOM
yueOHOM EATENBHOCTH C yI4ETOM MO3UIUI
JIPYTUX YYACTHUKOB JIEATEIBHOCTH MPU
00CYXIEHIH TIPOOIIEM IBOIOLIUN
ouocdeps! U poIH YeloBeKa B HEHl.
CamMocTtosTenbHas ”HPOPMAIIHOHHO-
MO3HABATENbHAS JESITENEHOCTD C
pa3IMYHBIMU HCTOYHUKAMH MH(OpMAaIu
00 3BoIOIIMM OUOChEpHI, €€ KpUTUYEeCKas
OIICHKA U WHTEPIIPETAIIHSL.

dopMmupoBaHrue COOCTBEHHOW MO3UIIUU TIO
OTHOILIEHUIO K OHMOIOTHUECKOM

Hudposast
nmabopaTopust

OnoJIOrnu

110

Hudposas
nmabopaTopust

onosoruu

110

Hudposas
nmabopaTopus

onosoruu

10

Hudposas
nabopaTopus

onosoruu

10




uHpOpMaLUY, TIOIy4aeMOW U3 pasHbIX
UCTOYHUKOB. Pa3BuTHE MO3HABATEIHLHOTO
UHTEpeca K H3y4eHHI0 OHOJIOTMM B
npolecce U3y4eHus JONOJHUTEILHOIO
MaTepuasa yyeOHHKa.

54 | DBosrOIMS YeIoBEKa

55 | DBosronMs YenoBeKa
(arTpomnorenes). J[BIXKyIMe CUIIbI AaHTPOIIOTEHE3A

56 | Pacsl
YeNIoBeKa, MX MPOUCXOXKICHUE U eIMHCTBO. KpuTrka
pacu3Mma.

57 | Ponb uenoBeka B Guocdepe.

58 | YenoBek u skojoruueckuii kpusuc. Iyt Beixona us
sKoJIoruueckoro kpusuca. [IpoGiems! ycToitunBoro
pa3BHUTHSL.

59 | [lepcnekTuBel pa3BUTUA
OMOJIOTUYECKUX HAYK.

60 | Cemunap «buosorus- Hayka o )kn3HU. COBpeMEHHbIE
METO/IbI OMOJIOTHH IS 3aIUThI OHochephI»

61 | 3ader mo Teme «buochepHbIl ypOBEHB)»

62 | PaboTa Hax MPOEKTOM «

63 | OcoGeHHOCTH MOMYISIIMOHHOBUIOBOTO YPOBHS KU3HU.
BcemupHas ctparerusi OXpaHbl PUPOIHBIX BUTIOB.

64 | O00O0IIeHNE U cUCTEMATHU3AIUS 3HAHUI.

65 | OboObmIeHre u cucTeMaTu3alys 3HaHUM| 1o Kypecy
6uonoruu B 11 xnacce.

66 | Utorosas koHTpoJsibHast pabota Ne3.

67 | PaboTa Hag omuOKkamu.

Cnymanue oObsicHeHH# yaurens. Pabora ¢
npoOieMHbIMH  cUTyauusiMu.  Pa36op
NPEIOKEHUN 10 OXpaHe IPUPOJHBIX
BUJIOB.

[ToBTOpEHHE TMPOIiICHHOrO MaTepuaa.
Pabota B mapax. CamocrositensHas paboTa
o KapTOYKaM. [ToaroroBka K
KOHTPOJILHOM paboTe..

Hudposas
naboparopust

onoJioruu

1o

Hudposas
nabopaTopus

onosoruu

10

Peseps- 1 u. |
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