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JdomosiHuTe/IbHASE 001I€00pa3oBaTeIbHAS 001Iepa3BUBAKOIIAS IPOrpaMma
COCTABJIEHA HA OCHOBE CJIeYIOIINX JOKYMEHTOB:

. ®denepanpHoro 3akoHa Ne 273-D3 "O6 o6pazoBanuu B Poccuiickoit deaepanun’;

) ®I'OC ocHOBHOTO 0011IETO 0OOpPa30BaAHHS;

. [TpumepHOI OCHOBHOM 00pa30BaTeIbHON IPOrPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs;
o @enepalibHOTO  MepeyHs Y4eOHHMKOB, PEKOMEHIYEMbIX K HCIIOJIB30BAHUIO IPU

peanu3ali UMEIOINX TOCyIapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTeIbHBIX MPOrPaMM
HAYaJIbHOTO, 00IIero, cpeanero obmero obpazosanus. [Ipukaz MOP® ot 28 nexabps
2018 r. Ne 345.

. ®denepanabHOro MEepEYUHs Y4eOHUKOB, PEKOMEHIOBAHHOTO (mormyImieHHoro)
MunucrepcTBoM 00pa3zoBaHus W Haykd P® K HCHOIB30BaHUIO B 00pazoBaTEIbLHOM
nporecce B 001eoopazoBaTebHbIX yapexkaeHusx Ha 2023-2024 yaeOHblii T/,

o TpebGoBanuii Kk pe3yiabTaTaM OCHOBHOTO 0O0IIero o0pa3oBaHUs, NPEICTABICHHBIX B
deneparbHOM TOCYIapCTBEHHOM O0pa30BaTEIbHOM CTaHAapTe oO0mero oOpa3oBaHMS
BTOPOTO TOKOJCHHA. B HUX TakKe YYHTHIBAIOTCS WJCH Pa3BUTHS U (POPMHUPOBAHUS
YHHUBEPCAJBHBIX YI€OHBIX JEHCTBUH 151 OCHOBHOTO OOIIET0 00pa3oBaHMs.

. Meroanueckux peKOMEHJIalMi MHUHHCTEpCTBa IpocBeweHus Poccuiickoit denepanuun
1o «Peamuzanum  oOpa3oBaTeNbHBIX  IPOrpPaMM  €CTECTBEHHOHAyYHOM U
TEXHOJIOTUYECKON HANpaBJICHHOCTEH 10 XHWMHH C HCIOJIB30BAaHUEM OOOPYIOBaHUS
neHTpa «Touka pocrta» (yTBEpXKAEHbI pacHopsDKeHHMEM MUHHCTEPCTBA IMPOCBELICHUS
Poccuiickoit denepanuu ot 12 auBaps 2021 r.Ne P-6).

JonmostnuTesibHAst 001I€e00pa3oBaTeibHASA 001IePa3BUBAIOIIAS IPOrPaMMa
Hanpasaena Ha Bo3pact 15-16 j1er u cpox peanuzanuu 1 yac B Hegemro (34 4.)
MO3BOJISIET CO3/1aTh YCIOBUS:

o JUIsE  pacHIMpeHUs] COAEpKaHUS MIKOJBHOTO  OHMOJIOrMYECKOTO o0pa3oBaHus;

° JJIA ITIOBBIIIICHU ST O3HABATEIbHOU aKTHBHOCTHU o6yqaloumxcs{ B €CTCCTBCHHO - Hay‘IHOI\/’I
o0acTu;

. JUISL pa3BUTHS TUYHOCTH peOeHKa B mpolecce 00ydeHuss OMOJIOTUH, €T0 CIIOCOOHOCTEH,

(GbopMHUPOBaHUS U YIOBJIETBOPEHUS COLIMATIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEI;
o JJISL pa6OTBI C OI[apéHHI)IMI/I IOKOJIbHUKaMH, OpraHu3aliyi HUX pa3BUTUA B pPa3JIUYHBIX
obracTsax o0pa3oBaTeNbHOMN, TBOPUECKON JAEATEIHHOCTH.

[pumMensis 1MQPOBBIE Ta0OPATOPUM HA 3aHATHAX, YyYalIdeCcs CMOTYT BBIMOJHUTH
MHOKECTBO JIa00pPATOPHLIX PabOT W JKCHEPHMMEHTOB, TAKUX Kak: JACHCTBUSA (DEPMEHTOB Ha
cyOcTpar Ha npumepe Karanmasel; pasnoxenue H,O,, BmmsHme pH cpeabl Ha aKTHBHOCTh
(GepMeHTOB, (HAKTOPBI, BIMSIONIME HA CKOPOCThH Ipolecca (pOTOCHHTE3a, M3YYEHHE KIETOK M
TKaHE! pacTeHMH W KMBOTHBIX HAa TOTOBBIX MHKPOIpENaparaXx M HMX OINMCAHHE; BBIIBJICHHE
W3MEHYUBOCTH y OPraHU3MOB; BBISABJIEHHE MPHUCIOCOOJEHUM Y OPraHu3MOB K Cpejie OOUTaHus
(Ha KOHKPETHBIX IIPUMEPAX).



Hean m 3axa4ym nporpamMmsl

Lenu nomoHuTeEILHOM 00111€00pa30oBaTE/ L0 00111epa3BUBAIOLICH POrPAMMBI:

e comuagM3anus 00y4yaeMbIX — BXOXKIECHUE B MUP KYJIBTYPbl U COLMAIbHBIX OTHOLIEHUH,
o0ecrieynBaroIasi BKIOYCHUE YYAIIUXCS B Ty WM MHYIO TPYIIY HIM OOIIHOCTH - HO-
cutensd €€ HOpM, LIEHHOCTEH, OpUEHTAllMi, OCBAaMBAaEMBbIX B IIPOLIECCE 3HAKOMCTBA C
MHUPOM KUBOU IIPUPOJIBI;

e npuolleHHe K IO03HABaTEJIbHON KYyJIbType KaK CHUCTEME IO3HAaBaTENbHbIX (Hay4HBIX)
[IEHHOCTE!, HAKOIUIEHHBIX 00IIIECTBOM B c(hepe OMOIOTHIeCKOi HayKH.

e [lomumo 3TOrO, OHOSIOrMUECKOEe 00pPa30BaHUE IPU3BAHO OOECIIEUHTD:

® OpHMEHTALMI0O B CHCTEME MOpAIbHBIX HOPM M IIEHHOCTEH: NpHU3HAHME HaWBBICILIEH
LICHHOCTBIO JKU3Hb M 3]I0POBbE 4YEJIOBEKa; (POPMUPOBAHME LIEHHOCTHOIO OTHOILEHUS_K
JKUBOU TIPUPO/IE;

e pa3BUTHe I03HABATEJIbHBIX MOTHBOB, HAIPABJICHHBIX HA IOJIyYEHUE 3HAHUU O KUBOU
IIPUPOJIE; IO3HABATENIbHBIX KAa4E€CTB JMYHOCTH, CBS3aHHBIX C OBJIAJEHUEM METOJAMHU
U3y4eHHsI TPUPOJIbl, GOPMHUPOBAHNEM MHTEIICKTYAIbHBIX M IPAKTUYECKUX YMEHHUI;

e OBJIaJIeHUe KJIFOYEBBIMU KOMIIETEHTHOCTSIMHU: y4eOHO-103HABATEIIbHOM,
UH(POPMALIMOHHOM, IEHHOCTHO-CMBICIIOBOM, KOMMYHUKAaTUBHOM;

e (QopmupoBaHue Yy OOy4YaOIIMXCS TO3HABATEILHOM KYyJIbTYpbl, OCBaWMBacMOM B
npoliecce MO3HABATENbHON JAEATENBHOCTH, M OCTETUYECKON KYIbTYPhI KaK CIIOCOOHOCTH
SMOLMOHATIBHO-1IEHHOCTHOI'O OTHOLIEHUS K 00BEKTaM KHUBON MPUPOJIBI.

Ilnannpyemsble pe3yabTaTthl 00ydenust mo JlonosHuTebHOM 00111€00pa3oBaTeIbLHOM
o0mepazsuBawme nporpamme «buosnorus ot A no fA...»

HDCI[MCTHI)IC PE3YIbTATHI:

e (hopMHUpOBaHUE IEHHOCTHOT'O OTHOILEHHS K )KUBOU MPHUPOJIE, K COOCTBEHHOMY OpraHU3MY;
NOHUMaHWe poJii OuoJIOTUM B (HOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHOHAYYHOMH
KapTUHBIMUPA,

® yMEHHE NMPHUMEHATh CUCTeMY OMOJIOTMUECKMX 3HAaHUIl: pacKpblBaTh CYIIHOCTb >KHUBOTO,
Ha3bIBaTh OTJIMYMSA JKUBOTO OT HEXHMBOIO, NEPEYUCIIATh OCHOBHBIE 3aKOHOMEPHOCTH
opraHuzanuy, (QyHKIMOHHPOBAHUS OOBEKTOB, SIBIECHUH, MPOIECCOB >KUBOW MPUPOIBI,
HBOJIFOLIMOHHOTO Pa3BUTHS OPraHMYECKOI0 MUPA B €0 €JUHCTBE C HEXUBOM MPUPOION;

e c(hOpMHUPOBAHHOCTb MPEJCTABICHUNA O COBPEMEHHOM TEOPHM HBOJIOIUHM U OCHOBHBIX
CBUJIETENILCTBAX IBOJIIOLMHY;

e BIAJiIcHHE OCHOBaMHM TOHATUHHOrO anmapaTa M HAy4YHOrO f3blKa OWOJIOTHUH:
MCIIOJIb30BaHUE U3YYEHHBIX TEPMHUHOB, IOHATHUI, TEOPHI, 3aKOHOB M 3aKOHOMEPHOCTEN
U1100BsACHEHNS HAOII01aeMbIX OMOJIOTMYECKUX 00BEKTOB, SIBIICHHUH U MPOLIECCOB;

e [IOHMMaHHE CHOCOOOB TMOJY4YeHHUs] OMOJOTMYECKMX 3HAHWM; HaJlW4yhe  OIbITa
UCTIOJIb30BaHUSI  METOJIOB  OMOJOTMM C LEJIbI0 M3YYEHHUS JKUBBIX OOBEKTOB,
OMOJNIOTUYECKUX SIBIEHMM ¥ MPOLECCOB: HAONIOJCHHE, OIMHCAHUE, MPOBEICHUE
HECJIOKHBIX OMOJIOTHYECKUX OIBITOB U HKCIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BaHUEM
aHaJIOTOBBIX U IU(PPOBBIX TPUOOPOBU UHCTPYMEHTOB;

® YMEHME XapaKTepU30BaTh OCHOBHBIE IPYIIIBI OPraHU3MOB B CUCTEME OPTaHUYECKOT0 MUPA
(B TOM umuclie BUPYChI, OAKTEPHM, PACTEHUs, IPUObI, KUBOTHBIE): CTPOCHUE, MPOLECCHI



KU3HEJIEATEIbHOCTH, X IPOMCXOXKAECHUE, 3HAUEHNE B IPUPOJIE U KHU3HH YEJIOBEKA;
yYMEHHE OOBACHATH IIOJIOKEHHE YEJIOBEKa B CHCTEME OpPraHMYecKOro MHpa, €ro
IPOMCXOXKAECHUE, CXOACTBAa M OTIMYMS 4YeJOBEKa OT JKUBOTHBIX, XapaKTepU30BaTh
CTPOGHHE W  IPOLECChl  JKU3HENESTENbHOCTH  OpraHu3Ma  4eloBeKa,  €ro
IpUCIOCOOICHHOCTD K PA3IMUHBIM YKOJIOTHYECKUM (PaKTOpaM;

YMEHHUE ONMCHIBaTh KJIETKH, TKaHW, OpPraHbl, CUCTEMbl OPIaHOB U XapaKTE€pPHU30BaATh
Ba)XKHEHIIME ONOJIOTMYECKHE MPOLIECCH B OPraHU3Max pPacTeHUH, )KUBOTHBIX U YEJIOBEKA;
c(OPMHPOBAHHOCTh NPEACTABICHUH O B3aUMOCBA3M HACIEAOBaHUS ITOTOMCTBOM
IPU3HAKOB OT POJUTEILCKUX (DOPM € OpraHu3anuei KJIeTKU, HATMYueM B Hel XpoMocoM
KaKk HOCUTeNlell HacleJCTBEHHOW HH(pOpMaluu, 00 OCHOBHBIX 3aKOHOMEPHOCTAX
HacJIeI0BaHMs [IPU3HAKOB;

c(OpPMHPOBAHHOCTb IPEACTABICHUN 00 OCHOBHBIX (DaKTOpax OKpY’Karollel cpeibl, ux
pOJIM B JKU3HEAEATEIIBHOCTM M 3BOJIOLMU  OPraHM3MOB; IpejacTaBieHue 00
AHTPOIIOT€HHOM (haKTOpE;

c(OpPMHUPOBAHHOCTh MPEJICTABICHUN 00 3KOCHCTEMax W 3HaYCHUM Omopa3zHOoOpasus; o
7100aJIbHBIX IKOJOTHUECKUX MPOOIeMax, CTOSIMUX Mepe] YeIOBEUECTBOM U CIIOCO0ax MX
IPEOJI0JICHHUS;

yYMEHME pelaTh y4eOHbIe 3a/1a4l OMOJIOTHYECKOTO CO/NEP)KAHUS, B TOM YUCJIE BBISBIATH
NPUYMHHO-CJIEICTBEHHbIE CBSI3U, MPOBOJUTH pPacuéThbl, JAeiaTh BBIBOJBI Ha OCHOBAHUU
HOJIyYEHHBIX Pe3yJIbTaTOB;

YMEHHUE CO37aBaTh M NMPHUMEHSATH CIOBECHBIC M IpaduuecKue MOAETH Ui OOBSICHEHUS
CTPOEHUS )KUBBIX CHCTEM, SBJICHUH U MPOLIECCOB )KUBOI MPUPOJIBI;

MOHMMaHUE BKJIaJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTUYECKUX HAYK;
BJIAJICHUE HaBbIKaMU paboTel ¢ HH(oOpManueil OHOIOIMYECKOro  COJep)KaHus,
MIPEICTABJICHHON B pa3Hoil (hopme (B BHUJIEC TEKCTa, TAOJIMYHBIX TaHHBIX, CXeM, TpauKoOB,
quarpamm, Mozenei, n300pakeHuit), KpUTUYECKOro aHalnu3a UHPOPMAIMU U OLICHKH €€
JIOCTOBEPHOCTH;

YMEHHME IUJIaHUPOBaTh IOJl PYKOBOJACTBOM HAcTaBHUKAa U MPOBOAMUTH YydeOHOE
MCCJIE/IOBAHUE WJIU MPOEKTHYIO paboTy B 00JacTu OUOJOTHHU; C Yy4€TOM HaMEYeHHOM
nenu (GopmMyaupoBaTh IpoOJieMy, TMIOTE3Yy, CTaBUTh 3aJaud, BbIOMpaTh aJIeKBaTHbHIE
METOJbl M WX peleHus, (OpMyIupoOBaTh BBIBOABL, IYOJUYHO MPEACTABIAThH
IIOJIyYEHHBIE PE3YJIbTaThI;

YMEHHME MHTETpUpOBaTh OHOJOTMYECKHE 3HAaHUS CO 3HAHMSIMHM JPYTUX Yy4eOHBIX
MIPEIMETOB;

c(OpMUPOBAHHOCTh OCHOB 3KOJIOTMYECKOM T'PaMOTHOCTU: OCO3HAHHE HEOOXOIUMOCTU
JNENCTBUI 1O COXpaHEHUI0 OHopa3HOOOpasusi U OXpaHe MPUPOTHBIX IKOCHCTEM,
COXPaHEHMIO M YKPEIUJICHHUIO 3/J0POBbS YEJIOBEKa; YMEHHE BHIOMPATH 1I€JIeBbI€ YCTAHOBKHU
B CBOMX JIEHCTBUSAX M MOCTYIKAaX 10 OTHOIICHHUIO K )KMBOW MPHUPOJIE, CBOEMY 3/I0POBBIO U
3/10POBBIO OKPYXKAIOLINX;

YMEHHE HCIOIb30BaTh NPUOOPETEHHBIE 3HAHUS M HABBIKHU JJIs 3JJ0pPOBOTr0 00pa3a >KU3HH,
cOaaHCUPOBAHHOTO THUTaHUS U (U3MUECKONM aKTUBHOCTH; HENPUATHE BPEIHBIX
IIPUBBIYEK U 3aBUCUMOCTEN; YMEHHUE NIPOTUBOEHCTBOBATh JDKEHAYYHBIM MaHUITYJISLUAM
B 00J1aCTH 3/10pOBBSI;

OBJIaJICHUE TPUEMaMU OKa3aHHs MEPBON MOMOIIN YEJIOBEKY, BbIpAIIMBAHUS KYJIbTYPHBIX
pacTeHuil U yxoJa 3a JOMAaIIHUMH )KUBOTHBIMU



JIMYHOCTHBIE pe3yabTAThI:

BOCIIUTAHUE POCCUUCKOW TPAXKIAHCKOW WJACHTUYHOCTH: JIIOOBM U YBAXKEHHUS K
OreuecTBY, 4YyBCTBa TOPAOCTH 3a CBOIO PoauHy; OCO3HaHHE CBOEH HSTHHYECKOMU
MPUHAJISKHOCTH; YCBOGHHE TYMAaHHCTHMUYECKMX U  TPAJUIUOHHBIX IEHHOCTEH
MHOTOHAIIMOHAIBHOTO POCCUIMCKOTO OOIIECTBA; BOCIUTAHUE YYBCTBA OTBETCTBEHHOCTH
u nonra nepen PoaunHoi;

(dbopMUPOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH U CIHOCOOHOCTH
0o0y4aromuxcsi K CaMOpa3BUTUIO U caMO00pa30BaHUIO Ha OCHOBE MOTHBALMU K oOyue-
HUIO U MO3HAHUIO, OCO3HAHHOMY BBIOODPY U MOCTPOEHUIO JalbHEHIIeH HHANBUAYAIbHON
TpaeKTOpuu 00pazoBaHusi HAa 0a3e OPUEHTUPOBKH B Mupe npodeccuil u mpodeccuo-
HAJIbHBIX MPEANOYTEHUH, C YUETOM YCTOWYMBBIX TO3HABATENIbHBIX HHTEPECOB;

3HaHHWE OCHOBHBIX IMPHUHIIMIIOB W TPaBHJ OTHOIICHHUS K JKUBOM HPUPOJE, OCHOB
3JI0pPOBOTO 00pasa )KU3HU U 310pOBbeCcOEpEraronX TeXHOIOTUA;

c(hOpMUPOBAHHOCTh T[MO3HABATEIBHBIX HMHTEPECOB W MOTHBOB, HAIPABICHHBIX Ha
U3Y4YEeHHUE KUBOW TMPUPOABI; HWHTEIIEKTYaJbHBIX YMEHUU (JOKa3bIBaTh, CTPOUTH
paccyXIeHus, aHAIU3UPOBaTh, JIENaTh BBIBOJIbI); SCTETUYECKOTO OTHOIICHUS K KUBBIM
00BEeKTaM;

dbopMHUpOBaHHE JIMYHOCTHBIX TIPEACTABICHUN O LEHHOCTU TMPHUPOJIBI, OCO3HAHUE
3HAYUMOCTHU U OOIIHOCTH II00ANBHBIX MTPOOJIEM YEeIOBEUECTBA;

GbopMHUpPOBaHME YBAXKUTEIHHOTO OTHOIICHUS K HCTOPUHU, KYJIbType, HAIIMOHAIBHBIM
OCOOEHHOCTSIM U 00pa3y *KHU3HU JIPYTrUX HAPOJOB; TOJEPAHTHOCTH U MUPOITIOOUS;
OCBOCHHUE COIMATLHBIX HOPM U TIPABWII MIOBEACHMSI, pOJiei U (DOPM COITMAIBHOMN KU3HU B
IpymIax M coOOMIECTBax, BKIIIOYAsl B3POCIBIE M COIUAIBHBIE COOOIIECTBA; ydacTue B
IIKOJIPHOM CaMOYTPaBICHUH U OOIIECTBEHHOW JKU3HU B TIpe/esiax BO3PACTHBIX
KOMIIETEHIIMM ¢  y4€TOM  pPETMOHANbHBIX, ATHOKYJIbTYPHBIX, COLHMAIBHBIX U
HYKOHOMUYECKUX OCOOEHHOCTEH;

pa3BUTHE CO3HAHUS M KOMIIETEHTHOCTH B PEIICHUU MOPAJIbHBIX MPOOJIIEM Ha OCHOBE
JUYHOCTHOTO BBIOOpa; (opMUpOBAaHME HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO
MOBE/ICHU S, 0OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHBIM MOCTYIIKaM;
dbopMHUpOBaHNE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHHYECTBE CO
CBEpPCTHHUKAaMHM, CTapLUIMMU M MJAJAIIUMHU B Ipoliecce o0pa3oBaTeIbHOM, 00IIECTBEHHO
MOJIE3HOH, y4eOHO-HCCIIeI0BATEIbCKON, TBOPUECKON U APYTUX BUAOB ACSITEILHOCTH;
dbopMHupoBaHKEe TOHHUMAaHUsI I[IEHHOCTH 370pPOBOTO M 0Oe30macHOro oOpasza KU3HH,
YCBOEHUE TMPaBWJI HHAUBUAYATHHOTO M KOJUICKTUBHOTO O€30MacHOrO TOBEIACHUS B
YpE3BBIYAHBIX CHUTYAIUsAX, YrPOXKAIOMMX JKU3HU W 3J0POBBIO JIIOJEH, TpaBUI
MOBEJICHUS Ha TPAHCIIOPTE M Ha J0porax; GopMUPOBAHUE IKOJOTUYECKONW KYIbTyphl Ha
OCHOBE TPHU3HAHHS I[IEHHOCTH >KM3HH BO BCEX €€ MPOSBICHHUSIX U HEOOXOIUMOCTH
OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHUS K OKPYXKAIOIIeH cpene;

OCO3HAHWE 3HAYEHUS CEMbH B JKM3HU 4YeJIOBEKa M OOIECTBA; MPHUHATHE IEHHOCTH
CEMEMHOM KHU3HU; YBAKUTEIBHOE U 3a00TIIMBOE OTHOIICHHE K YWIEHAM CBOCH CEMbU;
pa3BUTHE HCTETUYECKOTO CO3HAHUS Yepe3 OCBOCHHE XYAOXKECTBEHHOI'O Hacleaus
HapoJ10B Poccuu u Mupa, TBOpUECKOH AESATENBHOCTA 3CTETUYECKOTO XapaKTepa.
OCO3HABaTh CBOW MHTEPECHI, HAXOAWTh U M3y4yaTh B yUY€OHUKAX MO Pa3HBIM MpeaMeTaM
MaTtepuan (M3 MaKCUMyMa), UMEIOIINNA OTHOIIICHHE K CBOMM HHTEPECaM.



UCTOJIb30BaTh CBOM HWHTEpPECHl s BbIOOpa HMHIMBUAYAJIbHOW 00pa30BaTEbHOM
TPAEKTOPHH, MOTEHIIUATLHON OymyIei mpodeccruu U COOTBETCTBYIOIIETO MPO(HIBEHOTO
o0OpasoBaHwUs.

nproOpeTaTh ONBIT YYACTHUS B JIENIaX, MPUHOCIIINX O3y JTHOISM.

YUUTBCSI CAaMOCTOSITEJIbHO BBIOMpPATh CTHIJIb TOBEACHUS, NMPHUBBIYKH, 00ECIICUHBAIOIINE
Oe3omacHbIil 00pa3 )KU3HU U COXPAaHEHHUE 370POBbSl — CBOETO, a TAaKXKe OJIU3KUX JIIOJIEH U
OKPY’KaIOIIHX.

YUUTBCSI CAaMOCTOSITENIbHO IPOTHBOCTOSTh CUTYAIMSIM, TPOBOLUPYIONIUM Ha MOCTYIIKH,
KOTOPBIE YTPOXKAIOT OE30MaCHOCTH U 3J0POBBIO.

BBIOMPATH TIOCTYIIKU, HAIIEJICHHBIC HA COXpAaHEHHE M OEpeKHOe OTHOILICHHE K MPHPO/IE,
0COOEHHO JKMBOH, u30erass MPOTHBOIOJIOXKHBIX IOCTYNKOB, IOCTENIEHHO Y4ach H
OCBaWBasi CTPATETHIO PAIIHOHAILHOTO IPUPOAONOIH30BAHNS.

YYUTBhCS yOexXnaTh JPYrHX JIIOJEH B HEOOXOJAMMOCTH OBJQJICHUS CTpaTeruei
paMOHATEHOTO IPUPOAOIOIH30BAHUSI.

UCIIOJIB30BaTh AKOJIOTUYECKOE MBIIUICHHE ISl BbIOOpa CTpaTerud COOCTBEHHOTO
TIOBEJICHHS B KAYECTBE OJJTHOM M3 IIEHHOCTHBIX YCTaHOBOK.

MeTtanpeaMeTHbIMu  pe3yJbTaTamMu  u3yueHusi «buosorus, or A 1o S» sBusercs
dbopMupoBaHUe YHUBEPCANbHBIX YueOHbIX aericTBuil (YVY /).

Pezynamuenvie YY/[:

CamocrosTenbHO OOHAapYXHBaTh M (popMynupoBaTh MpoOJeMy B KIACCHOH H
UH/IMBUYaJIbHOM yueOHOM NesITeTbHOCTH.

BriiBurats Bepcun penieHus mpoodaeMbl, 0CO3HAaBaTh KOHEYHBIH pe3ysIbTaT, BRIOUPATh U3
IPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IEIIH.

CocraBnsiTh (MHAMBUAYAIBHO WIKM B TPYIIE) IUIAH pelIeHus NpoOsieMbl (BBIIOJHEHUS
IIPOEKTA).

[Tonbupats k Kax10# mpobaeme (3agaue) aeKBaTHYIO € TEOPETUUYECKYIO MOJEITb.
PaboTast mo mpeaokKeHHOMY M CaMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY, MCIIOJIb30BaTh
Hapsy ¢ OCHOBHBIMM M JIONIOJHUTEIbHbBIE CPEACTBA (CIIPABOYHAS JUTEPATypa, CI0KHbIE
npuOOpBI, KOMIBIOTED).

[TnanupoBaTh CBOKO MHIMBHUAYATBHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

PabGorath 1o caMOCTOSITENIBHO COCTaBICHHOMY IIJIaHY, CBEpPAACh C HUM M LENbIO
JeSITENIbHOCTH, MCIIPaBIISIsl OLUMOKH, UCIOJIb3YsI CAMOCTOSITENIHO OJ0OOpaHHbIE CPEICTBA
(B ToMm uncie u UnTepHer).

CB00O/IHO TONB30BATHCSI BHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKH U CaMOOLIEHKH, UCXOJs
U3 LEIU U UMEIOUINXCS KPUTEPUEB, pa3inyasi pe3yibTaT U CIOCOObI 1eHCTBUH.

B xope npezcraBieHus NpoeKTa 1aBaTh OIIEHKY €ro pe3yJbTaTaM.

CaMoCTOATENBHO OCO3HAaBaThb IPUUYMHBI CBOEr0 ycClleXa WIM HEYyCIeXa MU HaxoJIuTh
CHoCcoOBI BBIX0JIa U3 CUTYAIlUH HEycIexa.

VYMeTh OIEHUTh CTENEeHb VCIENIHOCTH CBOEH WHAWBHAyadbHONW  00pa3oBaTebHON
JeSTETbHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM M 4YepTaM Xapakrepa («KakoB s»),
OTIpEeIeNIATh HAIMlPABJICHUSI CBOEr0 Pa3BUTHUSA («KAKUM sl XOUY CTaTh», «YTO MHE JJIs 3TOTO
HaJ0 CETaTh).



CpenctBoM ¢GopMHpOBaHUSA PETYIATUBHBIX YVY][ ciyxaT TeXHOIOTHsS MpoOIEeMHOTO
JYajora Ha JTale HW3Y4eHHs HOBOTO MaTepuansa M TEXHOJIOIMS OLEHUBAHUSA
00pa3oBaTeNbHBIX TOCTHKCHUH (YICOHBIX YCIIEXOB).

Ilo3naeamenvnvie YY/I:

AHanIM3upoBaTh, CPABHUBATD, KIACCU(PUIIMPOBATH U 0000IIATH MOHSATHS:
— JlaBaTh OIpejesieHue MOHATUSM Ha OCHOBE W3YYEHHOI'O Ha pa3IUYHbIX
npeaMerax yueOHOTO MaTepuana;
— OCYIIECTBIATh JIOTMUECKYHO OIEpALMI0 YCTAHOBJIEHUS POJOBUAOBBIX
OTHOLLEHU;
— 000011aTh MOHATUS — OCYIIECTBIIATh JIOTHUECKYIO OINEpalHIO Mepexoaa oT
MOHATHSI C MEHBIITMM 00bEMOM K TIOHATHIO ¢ OOJBIIIUM 00BEMOM.
Ctpouth JIOTMYECKOE pacCyXkJIeHHe, BKJIIOYAIOIIee YCTAHOBIEHHWE MPUYHHHO-
CJIEICTBEHHBIX CBSI3EH.
CoznmaBaTh MOJENM C BBIICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa,
npeoOpa3oBbIBaTh MOJIENHM C II€NIbI0 BBIABICHUS OOLIMX 3aKOHOB, OMPEICNIIONINX
JAHHYIO MPEIMETHYIO 00J1aCTh.
[TpencraBisaTh uHGOPMAIIHIO B BUAEC KOHCIEKTOB, Ta0MIHUII, CXeM, TpadUKOB.
[TpeoOpa3zoBeIBaTh MHMOPMALIMIO U3 OJHOTO BHJA B JPYrol M BHEIOMpaATh yIOOHYIO IS
cebst popmy (uKkcanmu U IpeaCTaBICHUS HHDOPMAIIUH.
[IpencraBisTe HHGOPMALHIO B ONITUMAIIEHOM (hOpME B 3aBHCUMOCTH OT aJpecara.
[Tonumasi MO3MLKIO JPYroro, pasiuyarb B €ro pedyu: MHEHHEe (TOYKYy 3peHus),
JIOKA3aTeNbCTBO (apryMeHThl), (aKThl; THUIIOTE3bl, aKCHOMBI, Teopuu. Jas sTOro
CaMOCTOSITEJIbHO HCII0JIb30BaTh Pa3JIM4HbIE BUJIbI YTE€HUS (M3ydarollee, IPOCMOTPOBOE,
03HAaKOMHTEJILHOE, TTOMCKOBOE), PUEMBI CITYIIIaHUSI.
CaMomy co3/1aBaTh UCTOYHHKK MH(OpPMAIMKM PA3HOTO THIA U IS Pa3HBIX ayIuTOPHUH,
co0ro1aTh UHPOPMAIIMOHHYIO TUTUEHY U TIpaBuiia MHPOPMAIIMOHHON O€30MaCHOCTH.
YMeTh UCHOJB30BaTh KOMIBIOTEPHBIE W KOMMYHUKAIIMOHHBIC TEXHOJOTHMH Kak

WHCTPYMEHT Il JOCTIDKCHMSI CBOMX IieJied. YMeTh BBIOMpPATh aJIcKBaTHBIC 3ajiaue
MHCTPYMEHTAJIbHBIE IPOrPaMMHO-AIINIapaTHbIE CPEACTBA U CEPBUCHI.

Kommynuxamuenwie YY/I:

OTcrauBas CBOIO TOUKY 3pEHMSI, IPUBOAUTH APTyMEHTBI, TOATBEPKIast UX (pakTaMu.

B nuckyccum ymerb BBIABUHYTH KOHTPApryMEHTHI, Nepedpa3supoBaTh CBOIO MBICITb
(BNIaIeHUEe MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).

YYuThCcs KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IpH3HABaTh
OLIMO0YHOCTh CBOETO MHEHUS (€CIIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0.

[lonumasi MO3MLIMIO JPYroro, pasinyarb B €ro pedu: MHEHHE (TOYKY 3pEeHHs),
JI0Ka3aTeNbCTBO (ApryMEHThI), PaKThl; TUIOTE3bl, aKCHOMBI, TEOPUH.

YMeTh B3IISIHYTh Ha CUTYallMIO C MHOW MO3ULMHM U JOTOBAPUBATHCS C JIIOJbMHU MHBIX
MTO3ULIAM.

®opMbI KOHTPOJIS

KonTponb pe3ynpTaToB 00ydYeHHS B COOTBETCTBUM C JAaHHOM 00pa3oBaTelbHON

nporpaMMoil  mpoBoauTcsi B (GoOpMe INUCBMEHHBIX M  OSKCIEPUMEHTAJIBHBIX  PadoT,



WHJUBUIYAIBHBIX TPOEKTOB, MPEANOJaraeTcss MNPOBEACHUE MPOMEKYTOUYHOU, TEKYyIEeH U
WTOTOBOM aTTeCTaIlUH.

Jns  ocyllecTBIEHHUST TPOMEXKYTOYHOM aTTECTAlMU HCHOJIb3YIOTCS  KOHTPOJIBHO-
OIICHOYHBbIE MaTepHalibl, OTOOP COJIepKaHUsI KOTOPBIX OPUEHTHPOBAH HA MPOBEPKY YCBOCHUS

CUCTEMBbl 3HAaHMM M YMEHHMM — HWHBAPUAHTHOIO sAJpa COJEpXKaHUA JACHUCTBYIOLIUX
o0OpasoBarenbHON MporpaMMbl IO ounosorun TUTS 0011e00pa3oBaTeIbHBIX
opranuzanuii. 3aganus MIPOMEKYTOUHOM aTTecTallii BKJIIOYAIOT MaTepuan

OCHOBHBIX Pa3/ielIoB Kypca OHOJIOTHH.

[lpy opraHm3anmuuM  TEKYIIEro KOHTPOJS  YCIIEBAEMOCTH  IPEIyCMaTpHBAETCS
UCTIOJIb30BaHUE PAa3HOOOPA3HBIX METOMOB U (OpM (MHUCHMEHHBIE U YCTHBIE paOOTHI, MIPOEKTHI,
NpakTUYeCKHe M JIabopaTropHble paboThI, TBOpUECKHWE pabOThl, caMOaHaIM3 M CAMOOICHKA,
HaOJI0JICHUE U UHOE).



TeMaTnuyeckoe MIAHNPOBAHUE
JononHuTeIbHASA 001C00pa3oBaTe/bHasI 00Iepa3BUBAOIIAs IPOrpaMMa

«bunoJjorus or A no 5 ..»

Ne Pasnen Konuuectso 3 pux: O6opynoBanue KaOMHETA
4acoB KomnyectBo Ouonorun u nentpa «Touka
1a00paTOPHBIX pocta
U
IIPAKTUYECKUX
pabot
1 | Obmue  3aKOHOMEPHOCTH 4 3 Mukpockonbl  1UGpPOBOH U
KU3HU CBETOBBIE, TOTOBBIE
MUKpOIpenaparsl,
o0opynoBaHue st
MPUTOTOBJICHUS ~ BPEMEHHBIX
MUKpPOMpenaparos,
000pyJOBaHUE TIO H3YYCHHUIO
XHUMHUYECKOT0 COCTaBa KJIETOK
2 | 3aKOHOMEPHOCTH >KHU3HU Ha 7 5 Mukpockonbl  UPPOBOH U
KJIETOYHOM YpPOBHE CBETOBBIE, TOTOBBIE
MUKpOMpenaparsl,
o0opyaoBaHue e
NPUTOTOBJICHUS ~ BPEMEHHBIX
MUKpOIpenaparos,
00OpyZOBaHHE MO H3YYCHUIO
XMUMHUYECKOI'0 COCTaBa KJIETOK
3 3aKOHOMEPHOCTU  KU3HU 10 7 MUKpOCKOIIBI ~ CBETOBBIE U
Ha OpraHU3MEHHOM YPOBHE U(pPOBOH, TOTOBBIE
MUKpOMpenaparsl, repoapHbIe
MaTepHalbl, BJIAYKHbBIE
npenapaTsl KUBOTHBIX
Pa3IMYHBIX THIIOB
4 3aKOHOMEPHOCTH 6 5 Mymspkd 1O aHTPOIIOTEHE3Y
MPOUCXOKICHUS 51 YEJIOBEKY. Pa3naTounsrit
pa3BUTHSI XKU3HU Ha 3emJie MaTepua 1o
5 | 3akoHOMEpHOCTH 5 2 Hudposas nabopatopust 10
B3aMMOOTHOIICHUI SKOJIOTUU (JaTYUK MYTHOCTH,
OpPraHU3MOB U CpEJIbI BJIQXKHOCTH, pH,
YIJIEKUCIIOro rasa u
KHCJIOPOJIa, OCBEIIEHHOCTH )
O06o011eHre U MO/IBEICHUE 2
UTOTOB PabOTHI
Htoro 34 22




Conep:xkanue

Tema 1. O01ue 3aKOHOMEPHOCTH KU3HU (4 1)

buonoruss kak Hayka. buonormueckue Hayku. Ponp Ouomoruum B (OpMHUpPOBaHUU
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa V3yueHue mpupojabl B 00eCTIeYeHUN BBDKUBAHUS JIIOCH
Ha 3emuie. buosnorus — cucrema pa3HbIX OMOJOrHYeckux obsacredt Hayku. Ponb OGuonoruu B
MPAKTUYECKOM JIESITEIbHOCTH JIHOJICH

Hayunbie meTonpl u3yueHus, MpUMEHseMble B Ouonoruu: HaOIIOJEHHE, OIMHCaHuE,
SKCIIEPUMEHT, HW3MEpEHHUE, CpaBHEHHUE, MoJenupoBaHue. [umoreza, Mojenb, TeOopus, UX
3HaYCHHUE M UCIIOJIb30BaHUE B MOBCEIHEBHOM kM3HU. [IpaBuna paboTsl B KaOMHETE OMOJIOTHH C
OHMOJIOTHYECKMMHU IPUOOPAMHU 1 HHCTPYMEHTaMHU

OcCHOBHBIC TIPU3HAKH HKUBOTO. YPOBHU OpraHU3ALUHN KUBOW MNpHpoasl. JKusvie
npupooHvle 00vekmbl Kak cucmema. Kunaccuguxayus orcusvix  npupoOoHvIx  06bEKmMos.
CobmroieHne TpaBUl TMOBENEHUS B OKpYXKawlled cpene, OEpeKHOro OTHOLIEHUS K
OHOJOTHYECKHM 00BEKTaM, UX OXPaHbl.

OTnuuyuTeNnbHble MPU3HAKA KUBOTO U HEXHMBOTO: XHUMHUYECKHH COCTaB, KJIETOYHOE
CTpoeHHe, OOMEH BEIlleCTB, Pa3MHOXKEHUE, HACIEACTBEHHOCTh, H3MEHYUBOCTh, POCT, Pa3BUTHE,
pa3apaxnuMocTh. B3auMoCBsI3b KUBBIX OPraHU3MOB M cpeibl. MHOTOOOpaszue GopM KU3HHU.

Cpensl x)u3HU Ha 3emiie 1 MHOTOOOpa3ne WX OpraHu3MoB. KiieTouHbIe U HEKJIETOYHBIC
dopmbl xu3HU. Bupycel. OJHOKIETOYHBIE M MHOTOKJIETOYHBIC OpraHu3Mbl. Pa3znooOpazue
O6uocucTem, 0TOOpaXKaroLIee CTPYKTYPHbIE YPOBHU OpPraHU3aluU KU3HU.

Jlabopamopnuvie pabomot

«[IpaBuma paboTsl ¢ 1ab0paTOPHEIM 000pYAOBaHHEM U ITUGPOBOI TabopaTopueiin

«I/I3yIIGHI/Ie CTPOCHU CBETOBOI'O MUKPOCKOIIA U TEXHUKHU MUKPOCKOITUPOBAHUS

«[IpuroTtoBnenue u paccMaTpuBaHue MUKpoIIpenapaTa TKaH! pacTCHUSI»

Tema 2. 3aK0HOMEPHOCTH KU3HH HA KJIETOYHOM ypoBHe (7 1)

Knerounas teopus. Kietounoe cTpoeHre OpraHu3MOB KakK JI0Ka3aTelbCTBO UX POJCTBA,
€IMHCTBA JKUBOW MPUPOJBI. MeToIbl 3YUEHUs KUBBIX OpPraHU3MOB: HaONI0/IEHUE, U3MEPEHUE,
JKCHepuMeHT. MHoroo0pasue kieTok. MHOroo0pasue THIOB KIETOK: CBOOOJHOKUBYIIHE U
oOpa3yromue TKaH!, IPOKapHOThI, 3yKapuOoThl. Pob yUEHBIX B U3yUEHUH KIIETKH.

Oco0eHHOCTH XMMHMUYECKOTO COCTaBa JKMBBIX OpPIaHM3MOB: HEOPraHUYECKHE U
OpraHMYEeCcKHe BEUIECTBa, UX POJIb B OpraHu3Me. XMMUYECKHE BellecTBa B KieTke. OCOOeHHOCTH
XUMHYECKOTO COCTaBa KMBOM KJIESTKH M €T0 CXOJCTBO Yy pa3HbIX TUITIOB KJICTOK. HeOpFaHI/ILIGCKI/IC
U OpraHMyeckue BeniecTBa KiIeTKH. CoJep)kaHHE BOJbl, MUHEPAIBHBIX COJIEH, YIJIEBOJOB,
JUMUJ0B, OEIKOB B KJIETKe U B opranusme. Vx QyHKIMM B KU3HEACATEIBHOCTH KICTKH.

CrtpoeHue KIeTKH: KJIeTOYHasi 000JI04Ka, M1a3MaTudeckas MeMOpaHa, IIUTOIIIa3Ma, sIipo,
opraHoujipl. XpoMOCOMBI M TeHbl. OpraHouabl KJIETKH M UX (yHKIMH. MeMmOpaHHBIE H
HeMeM6paHHBIe OpraHonbl, OTINYHUTCIbHBIC 0COOEHHOCTH HX CTPOCHUA U q)YHKHI/II/I

Oomen BCIICCTB M IMPEBPANICHUC SHEPIrUM B KIICTKC — IPU3HAK XKHUBBIX OPraHMU3MOB.
OOMeH BemecTB — OCHOBA CYIIECTBOBaHUs KIeTKH. [loHsTHEe 00 OOMEHe BEmIeCTB Kak
COBOKYITHOCTH OMOXUMHYECKHAX peaKuHﬁ, 06ecnqu/IBa}0me KHU3HCACATCIBHOCTh KIICTKH.
3HaueHUe aCCUMWIALMU U JUCCUMWISILIMM B KIETKe. PaBHOBecHE SHEPreTHUECKOr0 COCTOSHUS
KJIETKH — obecrieueHue e€ HOpPMalbHOTO (YHKUMOHUPOBaHUS. Hapywenus 6 cmpoenuu u
@YHKYUOHUPOBAHUY KTIEMOK — 00HA U3 NPUYUH 3A001€8aHUA OP2AHUZMA.

Oprannyeckue BemiecTBa. Mx pons B opranuzMe buocuHTte3 Oenka B KMBOM KIIETKE



[TonsiTre 0 6GuocuHTe3e. JTanbl cHHTE3a Oelika B KieTke. Pojb HyKJIEHHOBBIX KUCIOT U puOOCOM
B OunocuHTe3e OenkoB. buocunres yrieBogoB — ¢otocuuTe3. [loHsTHE 0 (DOTOCHMHTE3E Kak
npolecce CO3JaHus YIJIEBOJIOB B JKMBOM Kierke. JIBe craamu (oTocwHTE3a: CBETOBas W
TEMHOBas. Y CJIOBHS MPOTEeKaHus POTOCHHTE3a U €r0 3HAYCHUE JJIsT TPUPOJIBI

Ponb npixanus B JKU3HENEATENBHOCTH KIETKH W opranm3ma. OOecriedeHHne KIETOK
sHeprueil. [loHsATHE O KJIETOYHOM JBIXaHUU KaK O Mpolecce oOecreyeHus] KIETKH dHEPrueu.
Craguu KJIETOYHOro JbIXaHus: OeckucioponHas ((epmeHTaTHBHas, WJIM TJHMKOIU3) U
KHCJIOpOJHasA. Poib MUTOXOHAPUI B KIIETOYHOM JIbIXaHUH

Mmuoroo6pasue kierok. PasmHoxenue. MeToapl H3Y4YEHHsS] JKUBBIX OPraHU3MOB:
HaOJI0ZICHUE, U3MEPEHHUE, IKCIIEPUMEHT Pa3MHOXKEeHHE KIIETKU U €€ JKMU3HEHHBIN ITUKJI.

JleneHne KJIETKM — OCHOBA Pa3MHOXKEHHUS, pOCTa U Pa3BUTUS OpraHu3MoB. KiierouHoe
JIeJICHUE Y IIPOKAPUOT — JIeJICHUE KIIETKU HaJBoe. [leneHue KIeTku y sykapuor. Murto3. dasbl
MuTOo3a. JKU3HEHHBIN UK KJICTKH: HHTEepdaza, MuTo3. Pa3aeneHue KIETOYHOTO COMEPKUMOTO
Ha JIBE€ 1I0YEPHUE KIIETKHU.

Ilpakmuueckue padomol:

«3yueHne opraHOUAOB KIETKU U UX (PYHKIIHI»

«MoienupoBaHue CTPYKTYPbI O€IKa

«CpaBHeHHe nporeccoB GOTOCHHTE3a U XEMOCHHTE3a.

Jlabopamopnusie pabomot

«CpaBHEHHUE KIIETOK PACTEHUN U AKUBOTHBIX»

«PaccmaTrpuBanue o MUKPOCKOIIOM CTPOECHUS KIIETKM)

«M3yueHne opraHou10B KIETKU U UX (QYHKIUI»

«PaccmaTpuBaHue MUKpPONIPENAPATOB € ACTSAILUMUCS KIETKAMU»

Tema 3. 3aK0OHOMEPHOCTH KU3HU HA OPraHu3MeHHoM ypoBHe (10 yacoB)

OOMeH BelecTB U NPeBpalleHHUs SHEPIUU — MPU3HAK )KUBBIX OpraHu3MoB. OpraHusm —
OTKpBITasi kuBasg cucrema (Omocuctema). OpraHusM Kak >kuBass cuctema. OCoOEHHOCTH
XUMHYECKOI'0 COCTaBa OPraHM3MOB: HEOPraHWYECKHE WM OpPraHM4ecKHe BELIeCTBa, UX POJb B
opranu3mMe. OOMEH BELIECTB U NMPEBpAICHHs] SJHEPTUN — MPU3HAK KUBBIX OpraHu3MoB. TkaHH,
OpraHbl, CHCTEMBlI OPTaHOB, UX G3AUMOCEA3b KAK OCHOBA UENOCHHOCMU MHOSOKIEMOUYHO20
op2aHuzma.

KoMmmoHeHTbl ~ cUCTeMBI, MX B3aUMOJCHCTBUE, oOOecleyuBaoNee IEeIOCTHOCTD
O6uocucTeMbl «opranu3m». Perymnsuus nporeccoB B Onocucteme

PaznooOpasue opranusmoB. baktepun. MuorooGpasue Oakrepuil. Ponp OGaxtepuii B
IOpUPOJIE M B KHU3HH 4YenoBeka. Bupycsl — HekseTouHble (OpMbl, 3a00J€BaHMs, BbI3bIBACMbIE
OakTepusMM U BHUpycaMu. Mepbl mnpoduiakTuku 3aboneBaHuil. bakTepum U BUpPYCHL
PasnooOpasue ¢GopM OpraHuW3MOB: OJHOKJIETOYHBIC, MHOTOKJICTOYHBIC M HEKJICTOYHBIC.
baktepun Kkak OJHOKJIETOYHBIE AOSZEpHbIE OpraHuM3Mbl. Bupychl kak HekjeToyHas ¢opma
KU3HU. OTINYUTENbHBIE OCOOEHHOCTH OakTepuil U BUPYCcOB. 3HaueHHe OaKTepuil U BUPYCOB B
IIPUPOJIE.

Pacrenus. Ilumanue, ovixanue, mpancnopm eewecms, yoajieHue npooyKmos oOMeHd,
KoopouHayus u pezynayus @yukyul, OeudiceHue u onopa y pacmenui. KIETKH M Oprassl
pacteHuii. PasmHoxenue. becrionoe u nmonoBoe pa3MHOKE€HUE. PaCTUTENbHBIM OPraHu3M U €ro
ocobeHHOcTH. [aBHBIE cBOiicTBa pacTeHHil: aBTOTPO(MHOCTh, HECIIOCOOHOCTh K aKTHBHOMY
NEepeIBIKEHHIO, pa3MelIeHHEe OCHOBHBIX YacTell — KOpHS M mmodera — B JABYX pPa3HbIX Cpelax.
Oco0OeHHOCTH pacCTUTENbHOM KIIETKH: MPUHAIJIEKHOCTh K 3yKapHoTaM, HaIW4YUEe KJIETOYHOU



CTEHKH, TUIACTUJT W KpPYHHBIX Bakyosied. CrocoObl pa3MHOXKEHHS PACTEHUM: IOJOBOE H
Oecrionoe. OCOOEHHOCTH TIOJOBOTO  Pa3MHOXKEHHUsS. Tumbl  0ecrnojoro  pa3MHOXKEHHS:
BEreTaTHMBHOE, CIOPaMH, JEJICHUEM KJIETKH HaJlBOE.

MuorooOpa3ue pacTeHHuid, MPUHLIUIBI UX Ki1accupukanuu. MHOrooOpasue pacteHuil u
3HayeHue B npupone. OOoOeHne paHee U3yuyeHHOro Marepuana. MHorooOpasue pacTeHHil:
cropoBble M ceMeHHble. OCOOCHHOCTH CIOPOBBIX PACTEHHI: BOAOPOCIEH, MOXOBHUIHBIX,
MANOPOTHUKOB, XBOIIEH U IUIAYHOB, CEMEHHBIX PACTEHUN: TOJIOCEMEHHBIX U I[BETKOBBIX
(mokpeiTocemennbix). Kitaccel otnena LlBeTkoBbie: NBYAOJIbHBIE M OJHOMOJIBHBIE PACTCHHUS.
Oco0eHHOCTH U 3HaYeHHE CEMEHU B CPAaBHEHUU CO CIIOPOii

I'pu6b1. MHOTOOOpa3ue rpudoB, UX POJIb B MPHUPOJIE U B KU3HU UelloBeKa. JIMIaiHUKH.
Ponp numaiiHUKOB B TpUpoAe M B KH3HM 4YenoBeka. OpraHu3Mbl [apcTBa TpUOOB |
IUIAifHUKOB. ['puOBI, WX CXOACTBO C JPYrUMH OYKAapUOTHYECKMMHU OpraHu3MamMd —
pacTeHUsIMM W JKUBOTHBIMH — H OTIMYuMe OT HuX. Crnemuduueckue cBoiicTBa TpHOOB.
MHuoroo6pa3ue u 3HaueHHE TPUOOB: IUIECHEBBIX, HUIAMOYHBIX, Mapa3uTHUYEeCKuX. JIMIaiHuKN
Kak 0coOble CHMOMOTUYECKUE OPTaHU3MbI; UX MHOTOOOpa3ue 1 3HaueHue.

XKusotnsie. Ilporeccsl KU3HEACATENILHOCTH U UX PETYJSAIUS y KUBOTHBIX. [lumanue,
ovixaHue, MpaHcnopm eewjecms, yodajeHue NpoOYKmMo8 00MeHda, KOOpOUHAYUs U peyrayus
@ynxkyuti, osudicenue u onopa y cusomuvlx. KUBOTHBIA OpPraHU3M U €r0 OCOOCHHOCTH.
OCOOEHHOCTH KMBOTHBIX OPTaHWU3MOB: IPHHAUICKHOCTh K JYKapHOTaM, TeTepOTPOPHOCTD,
CHOCOOHOCTh K aKTHBHOMY IIE€PEIBHKECHHUIO, 3200Ta O MOTOMCTBE, IMOCTPOWKA UM (THE3,
HOp). /JlenmeHue XHMBOTHBIX MO croco0am JOOBIBaHUS TMHUIIM: PACTHUTEIBHOSIHBIC, XUIIHBIC,
napa3suTHYECKUe, aJaabIINKH, BCESTHbIE.

MHuoroo6pasue (THIbI, KJIAcChl) )KMBOTHBIX, UX POJIb B MPUPOJEC U B JKU3HHU YEIOBEKA.
Mmuoroo6pa3ue KUBOTHbIX. JlemeHue >KMBOTHBIX Ha JABa mnoauapcra: [Ipocreiimmne u
MHorokserounble. OCOOEHHOCTH MPOCTEUIIMX: PAacHpOCTpaHEHUE, MUTaHHUE, NepeiABHKEHHE.
MHOroKJIeTOuHbIe KUBOTHBIE: OECIIO3BOHOYHBIE U MO3BOHOYHBbIE. OCOOEHHOCTH pa3HbIX TUIIOB
0ecT03BOHOYHBIX KUBOTHBIX. OCOOEHHOCTH THIAa XOpI0BbIE

OO6mume cBeneHuss 00 opraHu3Me dYelioBeka. UepThl CXOICTBA M pPa3IMuvs 4YeJIOBEKa W
KHUBOTHBIX. CTpoeHHE oOpraHu3Ma 4YeJOBeKa: KJIETKH, TKaHW, OpraHbl, CHUCTEMBI OPTaHOB.
OcoOenHoctu moBeaeHust yenoBeka. CoruanbHas cpena oOuTaHus uenoBeka. CpaBHEHHE
CBOWCTB OpraHu3Ma 4eJoBeKa U KHMBOTHBIX. CXOJCTBO 4YeJIOBEKa M KMBOTHBIX. OTinune
4eJoBeKa OT JKMBOTHBIX. CHCTEMBI OpraHOB y 4YeJOBEKa Kak OpraHM3Ma: IMUIIEeBApUTEIbHAs,
JbIXaTeNnbHas, KPOBEHOCHAs, BbleiIMTENbHas. OpraHbl 4YyBCTB. YMCTBEHHbIE CIIOCOOHOCTH
yesnoBeka. [IpuunHel, 00yCIOBIMBAONINE COLIMATIbHBIE CBOMCTBA UEIOBEKa.

Pasmuoxkenue. becrionoe u monooe pasmuoxkenue. [lomoseie kaeTku. OMmiIog0TBOPEHHE.
Tumbl pa3MHOKEHHS: TOJI0BOe M Oecrosioe. OCOOCHHOCTH TIOJIOBOTO PAa3MHOKEHHSI: CIUSHHE
MYXCKUX W KEHCKHX TaMeT, OIIOJJOTBOpEHHe, 00pa3oBaHUe 3UTOTHI. becronoe pa3MHOXKeHHME:
BEreTaTHBHOE, 00pa30BaHUE CIIOp, JCJICHNE KICTKH HaBoe. bronorndeckoe 3HaueHNE MOJI0OBOTO
u Oecrionioro pazMHokeHHUs. CMEHa MOKOJIEHH — OecIoyioro M MoJI0BOT0 — Yy JKUBOTHBIX H
pacTeHui

PaznooOpasue oprannsmoB. PocT u pa3BuTHe opraHu3smMoB. MHIAMBHIyadbHOE pPa3BUTHE
opranu3MoB. [lonatue 006 oHroreHese. Ilepuonbl OHTOTreHe3a: SMOpPUOHAIBHBIN U
nocTAMOpruoHanbHeIM. CTaguu  pa3BUTHS ASMOpPHOHA: 3WrOoTa, JApPOOJIEHHWE, TracTpyiaa ¢
middepeHnranueil KIETOK Ha OKTOIEPMY, DJHTOAEPMY H  MeE30JepMy, OpTaHOTCHE3.
OcobeHHOCTH TIporiecca pa3BUTHS dMOpPHUOHA, €r0 3aBUCUMOCTH OT cpeabl. OcoOeHHOCTH
OCTAMOPHOHAIFHOTO Pa3BUTHA. Pa3BHUTHE >KMBOTHBIX OPTaHU3MOB C IpEBpalleHueM U 0e3



IIPEBPALICHMUS.

[TonoBoe pasmuoxenue. Ilonoseie kietku. OmnogorBopenue. OOpa3oBaHUE MOJOBBIX
KJIeToK. Meiio3. [loHsITHE O JUIIIONHOM U TarIoOnJHOM Habope XpoMOocoM B KiieTke. JKeHckue
U MYXXCKHE TOJIOBBIE KJIETKM — rameThl. Meiio3 kak ocoOblil Tum feneHus kietku. IlepBoe u
BTOpOE JielieHne Meio3a. [IoHsaTue o cnepMaroreHese u OOreHese.

HacnencTtBeHHOCTh M M3MEHYMBOCTH — CBOMCTBA OpPraHu3MoB. M3ydeHue mexaHu3ma
HacseaCcTBeHHOCTU. Havano uccnenoBaHuil HaCJIeACTBEHHOCTH OpraHu3MoB. [IepBblii Hay4YHBIN
pyn I. Mengens wu ero 3HaueHue. JIOCTMIKEHUS COBPEMEHHBIX  MCCIEIOBAHUIM
HACJICACTBEHHOCTU OpPraHU3MOB. YCIOBUSA JUId AaKTUBHOIO  Pa3BUTUS  MCCIEIOBAHUU
HaCJIEeACTBEHHOCTHU B XX B.

HacneacTtBeHHOCTh U M3MEHYMBOCTD — CBOMCTBA OPraHU3MOB. B3anMOCBsI31 OpraHu3MOB
U OKpYy>Karo1ei cpesibl. OCHOBHBIE 3aKOHOMEPHOCTH HACIEACTBEHHOCTH OPraHu3MOB. [ enemuxa
— Hayka O 3aKOHOMEPHOCMAX HacieocmeenHocmu U usmenyugocmu. IloHsTue o
HACJIC/ICTBEHHOCTH M cIlloco0ax Mmepenauyd IPU3HAKOB OT pojuTeneil motomctBy. HaGop
XpomocoM B opraHu3me. ['eH u ero cpoiictBa. I'eHotun u ¢enorun. M3mMeHuuBOCTH M €€
IIPOSIBIIEHUE B OPTaHU3ME.

HacnencrBeHHass ¥ HEHAclEeNCTBEHHAas M3MEHYMBOCTb. MeTOIbl HM3Y4YEHMS JKUBBIX
OpraHM3MOB: HaONIO/IEHHUE, W3MEPEHUE, DSKCIEPUMEHT. 3aKOHOMEPHOCTH W3MEHUHUBOCTH.
[TonsTHe 00 M3MEHUMBOCTH U €€ POJH JJIsi OpraHu3MoB. HaciencTBeHHas U HEeHACIEICTBEHHAS
M3MEHYUBOCTb. THUIIBI HacleACTBEHHOM (I€HOTHUIMYECKOH) HW3MEHYMBOCTU: MYyTallMOHHA,
KOMOWHATHBHAs.

HenacnenctBennass usmMeHuMBOCTh. [loHATHE O HeHacneACTBEHHOM ((peHOoTUIMYecKoil)
W3MEHUYUBOCTH, €€ IIPOSABICHUHN Y OPraHU3MOB U POJIM B UX JKU3HEIEATEIBHOCTH. 3HAKOMCTBO C
IpUMEpaMu HEHACIEACTBEHHON U3MEHYMBOCTH y PACTEHUN U )KUBOTHBIX.

3HayeHHEe CeJIEKUMU W OHOTEXHOJOTMM B JKM3HM uesioBeka. OCHOBBI CeNEKIHU
opranu3MoB. Ilonstie o cenexkuuu. Mcropus pa3sutus cenekiuu. OOMe METOJbI CEIeKIMH:
UCKYCCTBEHHBIN 0TOOp, TuOpuan3anus, MyrareHes. [I[pumeHeHue 3HaHUI 0 HACIEICTBEHHOCTH U
M3MEHYUBOCTH, HMCKYCCTBEHHOM OTOOpE NpHU BHIBEACHUM HOBBIX NMOpOA U copToB. [Ipuemsl
BBIpAlIMBaHUS U Pa3MHOKEHUS PAaCTEHUN M JOMAILIHUX >KUBOTHBIX, yxoJa 3a HUMHU. CeleKkuus
pacTeHMi, KUBOTHBIX, MUKPOOPraHU3MOB. Vcnonb30BaHre MUKPOOOB YEOBEKOM, MOHSATHE O
OMOTEXHOJIOTUH.

[TprcnocoOIeHHOCTh OPraHU3MOB K YCIIOBHSM cpelbl. 3nauenue pabom P. Koxa u JI.
Ilacmepa. Hcnonvzosanue 6axkmepuil u 2pu606 6 6UOMEXHON0UU.
Ilpakmuueckue padomboi

«Co3zanue MOJIeNId BUPYyCay.

«BblIsBIIEHNE TPU3HAKOB CXOJICTBA 3aPO/IBIIIEH TO3BOHOYHBIX KUBOTHBIX)

«M3yueHue cTpoeHUs JUCTHEB CBETOIOOMBBIX M TEHEITIOOUBBIX PACTECHHI
Jlabopamopnusie padomui

«M3ydeHue npouecca qpIXaHUs PACTCHUI»
«3aBUCUMOCTb TPAaHCIIMPALMU U TEMIIEPATYPHI OT IUIOLIAN NOBEPXHOCTH JINCTHEBY
«PaccmarpuBaHue 0] MUKPOCKOIIOM U CPaBHEHHUE KJIETOK IPUOOB U paCTEHUI»

«M3yyeHne MUKpOCKOITMYECKOT0 CTPOCHUS KIETOK KUBOTHBIX)

«V3ydyeHune KJIeTOK OJHOKJIETOYHBIX OPTraHU3MOB 1101 MUKPOCKOIIOM)

«PaccmarpuBaHMe TOJ MHUKPOCKOIIOM M CpaBHEHHE KJIETOK pa3IMYHBbIX TKaHEH
YeJI0BEKa»

«Habmronenue a3 MuUTO3a B KIIETKAaX paCTCHUID)



«BbIABIICHNE HACIEACTBCHHBIX M HEHACJICICTBCHHBIX INPU3HAKOB y PACTEHHH DPA3HBIX
BUJIOB»

«HccnenoBanue 3akoHOMEpHOCTEH MoauduKkannoHHOM wu3MeHYnBOCTH. IlocTpoeHme
BApUALIMOHHOTIO Psia U BAPUALIMOHHON KPUBOM»

Tema 4. 3aK0HOMEPHOCTH MPOUCXOKIEHUS U Pa3BUTHSI KU3HU Ha 3emuie (6 )

VYyenue 00 3BosoLMU opranndyeckoro Mupa. Y. JlapBuH — OCHOBOMOJIOKHUK y4EHHS 00
sBommonu. [IpeacraBneHuss 0 BOZHUKHOBEHUM >KM3HM Ha 3eMJjie B UCTOPUU €CTECTBO3HAHMSL.
I'mnoTessl npoucxoxaeHus xxku3nu Ha 3emuie. Onbitel @. Pequ u JI. [lactepa, onpoBepraroiime
TUIIOTE3bl O CaM03apoXkAeHNUU KU3HU. COBpPEMEHHBIE NPEACTABIEHUS O BOSHUKHOBEHUH YKU3HU
Ha 3emie. buoxumuueckas runoresa A.M1. Onapuna. YciioBusi BOSHUKHOBEHUS KM3HU Ha 3eMIIe.
I'mnoresa . Xonnelina

OBONIOIMS OPraHUYECKOr0 MHpa. B3auMOCBsA3M OpPraHu3MOB U OKPYKAIOLIEH CpEelbl.
3nauenue (oTocMHTE3a U OUOJIOIMYECKOTO KpPYroBOpOTa BEIIECTB B PAa3BUTUU JKU3HU
OcoOeHHOCTH TEPBUYHBIX oOpranu3moB. [losiBieHue aBTOTPOoPOB — 1UAHOOAKTEPHIA.

W3menenus ycnoBuil xu3Hu Ha 3emiie. [Ipuunnbl u3menenuii. IlosiBienune 6uocdepsl.
Otanbl pa3BUTHS *KU3HU Ha 3emue. OOmiee HampaBlIeHUE HBOJIOLMU KU3HU. DPbI, IEPUOABI U
AMOXH B UCTOpUU 3eMiid. BpIXxo/1 opraHu3MoB Ha Cylly. DTarbl pa3BUTHUS KU3HHU.

Cucrema M 3BOJIOLUS OpraHUYecKoro mupa. Mueum pa3BUTHS OpPraHUYECKOrO Mupa B
Ouonorun. Bo3HukHOBeHue wuzae 00 3BojOLMU KUBOro wmupa. Teopus sBomonuu XK.-
b. Jlamapka. Cucrema u 3Bodtonus opraHudeckoro mupa. Y. JlappuH — OCHOBOIOJIOKHUK
yueHus: 00 sBomoIi. OCHOBHBIE IBHKYIUE CHUJIBI 3BOJIOLMHU B mpuponae. Yapn3 JlapBun 00
SBOJIIOIMM Opranudeckoro mwupa. MccnemoBanus, mnpoBenéuusie Y. lapsunom. OcCHOBHBIE
MOJIO’KEHHUS SBOJIIOIUHU BUOB, H310XKEHHBIE [lapBUHOM. JIBIXKYIIME CUITBI TIPOIIECCA IBOJIOIUU:
U3MEHYMBOCTb, HACIEICTBEHHOCTb, OOphOa 3a CYIIECTBOBAaHHME U €CTECTBEHHBIH OTOOD.
Pe3ynbpTaThl 3BOJIOLMHU: MHOrooOpa3zue BHJIOB, HPUCHOCOOIEHHOCTh OPraHU3MOB K cpeje
oOurtanus. 3Hauenue padot Y. [lapBuHa.

CoBpemeHHbIE IpeJICTaBICHUS 00 3BOJIIOLIMU OpPraHUYECKOTO Mupa
[Tonynsuus Kak equHULIA BOIONNUH. BaxkxHenmme noHATHSI COBPEMEHHOW TEOPUHU IBOJIIOIIUH.

Bun, npusnaku Bujga. Bun kak OCHOBHas cCHCTeMaTHyecKkass KaTeropusi KHUBOTO.
[Tpusnakn Buja. B3aMMOCBA3M OpPraHM3MOB M OKpYKarolleil cpensl. Bun, ero xpurepun u
cTpykrypa. [Ipu3Haku Buja kak ero kpurepuu. Ilomynsmnus kak opMma CcylecTBOBaHUS BHJIA B
npupone. [lomymnsanus kak eauHMLA 3BONIONMM. B3anMopelicTBue MOnyasuui pa3HbIX BHIOB B
DKOCHCTEME.

[Ipomeccrl obpazoBanust Bum0B. BumooOpazoBanue. [loHsiTHE 0 MUKPOIBOIONMH. THITBI
BHUJ000pa3oBanus: reorpapuyeckoe M OHOJIOTHYECKOE. OBONIOIHUS OPraHU4YeCKOro Mupa.
MaxkposBomoIsi Kak Mpolecc MOSBICHUS HAJIBUIOBBIX TPYII OPraHU3MOB. YCIOBUS U
3HaueHue auddepenumanuu Buga. llonsarue o Makpospomtonuu. JlokasaTrenbcTBa Ipoliecca
IBOJIIOLINHU: NAJIEOHTOJIOTUYECKHE, IMOPHOJIOTHYECKHUE, aHaTOMO-MOP(OIOTHYECKHE
(PyIMMEHTHI U aTaBU3MBI).

Pe3ynpTaThl 3BOMIONMH: MHOTO0Opa3ue BUI0B, PUCIIOCOOIEHHOCTh OPraHU3MOB K cpejie
obutanusa. OCHOBHBbIE HampaBieHHs HBoitonuH. Ilporpecc u perpecc B IKUBOM MHDE.
HampaBnenust Guosiormdeckoro mporpecca: apoMopdo3, UanoaaanTaius, ooImas aereHeparus
OpraHU3MOB.

DOBONIONMUS OPraHMYECKOro MHpa. YCIOKHEHHE OPraHW3MOB B IPOLIECCE HIBOJIIOLMH.
JIBroKyIIIMEe CUITBI SBOTIOIMU. MeTo/1bl N3yueHUs KUBBIX OPraHU3MOB: HAOII0EHHE, U3MEPEHHE,



JKcrepuMeHT.  [IpuMepbl  HBOJIIOLIMOHHBIX ~ MPeoOpa3oBaHUN  JKUBBIX  OPraHHW3MOB
OO6o0mieHne paHee HW3YYEHHOTO MaTepuana o0 DSBOJIONUU. OBONIONHS — JIUTEIbHBINA
UCTOPUYECKHH Mporecc. DBOMIOLMOHHBIE MPEeoOpa3oBaHusl KUBOTHBIX W PACTCHUU. YPOBHHU
npeoOpazoBaHuii. bruonornyeckoe pazHooOpa3re Kak OCHOBA YCTOWYMBOCTH OMOCHEpH M Kak
pe3yJIbTaT 3BOJIOLUU.

Ycnooicnenue pacmenuti u  ocusommuwvix 8 npoyecce 26onoyuu. Ilpoucxoorcoenue
OCHOBHBIX CUCeMAmuyecKux 2pynn pacmenui u dcusommusix. OCHOBHBIE 3aKOHOMEPHOCTHU
SBOJIIOIHMH. 3aKOHOMEPHOCTU OMOJIOrMYECKOI BOJIIOLMU B MIPUPOE: HEOOPAaTUMOCTh Ipolecca,
MPOrPECCUBHOE  yCIOXKHEHUE (OpM IKHU3HHM, HENPOrpaMMHUPOBAHHOE pPAa3BUTHE JKU3HU,
aJanTaluu, MOsSBIICHUE HOBBIX BHJIOB.

Mecto 4yenmoBeka B CHCTEME OpPraHMYECKOro Mupa. YepTbl CXOACTBA M Pa3InUHA
YeIIOBEKa M JKUBOTHBIX. UEJIOBEK — MPEACTABUTENh KUBOTHOTO MHUpPA. DBOJIOIUS IMPUMATOB.
Pannue npenku npumaroB. ['omunmel. CoBpeMeHHbIE YeTT0BEKOOOPa3HbIE 00€3bsHbI.

[Ipupoanas u conuanpHas cpefa oOUTaHUS YEJIOBEKa. DBOJIIOLMOHHOE MPOUCXOKICHHE
yenoBeka. Haxomnenue ¢GakToB O MPOUCXOXKICHUHM uenoBeka. Jloka3aTenbcTBa pOJCTBA
YyeloBeKa M OJKUBOTHBIX. BakHeline O0COOCHHOCTHM oOpraHu3Ma uenoBeka. IIposiBieHue
OMOJIOTUYECKHX M COIMAIBHBIX (PAKTOPOB B HCTOPUUYECKOM TMIPOIECCE MPOUCXOKIACHUS
yenoBeka. OONIECTBEHHBIN (COIMANbHBIN) 00pa3 KU3HU — YHHKAIBHOE CBOMCTBO YEIOBEKA.
Pannue stansl sBoMIONMK YesioBeKka. PanHne npeaku yenoBeka. Ilepexon K mpsMOXOKICHUI0 —
BBIJIAIOIIANCS 3Tall ABOJIONHMK 4YenoBeka. CTaauy aHTPOIOTEeHEe3a: MPEIIIECTBEHHUKH, YEI0BEK
yMEJbIi, IPEBHEWINNE JIOAHU, JIPEBHUE JIIOAW, COBPEMEHHBIA YenoBeK. [lo3mHue sTarbl
SBOJIIOIMM 4YelloBeKa. PaHHHE HEOaHTpPOMmbl — KpOMaHbOHIBI. OTIHYUTENbHBIE NPU3HAKH
COBpPEMEHHBIX JIoJIel. buocornuanbHas CylnHOCTh 4eloBeKa. BnusHue conuanbHbBIX (aKTOpOB
Ha JIEHICTBUE €CTECTBEHHOT'0 OTOOpa B UCTOPHUECKOM Pa3BUTUU uYeloBeKa. YenoBedeckue pachl,
UX POJICTBO M MpOUCXOxkaAeHHe. YenoBek pazymHblii — monuMmopdHbiid Bua. [loHstue o pace.
OcHosHnble THIBI pac. [Ipoucxoxnenue u poacTBo pac.

Ponw yenoseka B Ouocepe. Uenosek Kak xKuTeiab OMocepbl U €ro BIUSHUE HA TIPUPOIY
3emnu. YenoBek — xurenb Ouocepsl. BrausHue udenoeka Ha Ouocdepy. YcCloKHEHHE U
MOIIIHOCTb BO3JICUCTBHs 4enoBeka Ha Omocdepy. CoxpaHeHHE KU3HM Ha 3eMjie — TJaBHas
3a/1aya 4yeJI0BEYECTBa.

Ilpakmuueckue padomoi:

«[IpucnocobneHuss OpraHu3MOB M UX OTHOCUTEIbHAS 11€TIECO00PA3ZHOCTH

«CpaBHEHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUION.

«M3yuenune apoMopo30B U HANOAJANTALMMN Y PACTEHUM U KUBOTHBIX)»

«M3yueHne ocoOOEHHOCTEN CTPOEHUS CKelleTa YelloBeKa, CBI3aHHBIX C
MPSIMOX OXKICHHEM)

Jlabopamopnwvie pabomowi:

«[IpucnocobIeHHOCTh OPTraHU3MOB K CpeJie OOUTaHUSD)

«CpaBHEHHE OCOOCHHOCTEH CTPOEHHUS ueperna M KOHEYHOCTEH ueloBeKa Ha pa3HBIX
dTamax pa3BUTHS

«M3y4eHne 3KOJIOTMYECKUX aJallTallii YEIOBEKay.

Tema 5. 3aKk0HOMEpPHOCTH B3aHMOOTHOLICHUI OPraHU3MOB M cpeabl (7 1)

Cpena — HMCTOYHHK BEIIECTB, SHEPruM M HMH(popMaiuu. B3auMocBs3u OpraHu3MoB U
OKpYXarollel cpeabl. Y ciloBus KU3HA Ha 3emiie. Cpepl )KU3HU OPraHU3MOB Ha 3eMile: BOJHAas,
HA3€MHO-BO3/lyIlIHAsl, IIOYBEHHAs, OPraHU3MEHHAs. YCIOBUS >XM3HU OPIraHU3MOB B pPa3HBIX



cpenax. Dxosornueckue GakTophl: ADMOTHYECKHE, OMOTUYECKHE H aHTPOTIOTEHHEIE.

DKOoJIOTHUs, JKOJOrMYecKHe (aKTOpbl, HMX BIMSHUE Ha OpraHu3Mbl. B3ammocsszu
OpPraHu3MOB M OKpY’Karolei cpensl. BiusHue sxonornueckux (GakTopoB Ha opraHu3zMel. Oomme
3aKOHBI JCUCTBUS (PAKTOPOB cCpenbl HAa OPraHU3Mbl. 3aKOHOMEPHOCTH JEHCTBHA (HaKTOpPOB
Cpedpl: 3aKOH ONTHMyMa, 3aKOH He3aMeHMMOCTH QakTtopa. IlepHoguyHOCT B KHM3HU
opranu3mMoB. Potonepuoausm. [IpucnocodbieHuss OpraHu3MOB K PA3IUYHBIM IKOJIOTHUYECKUM
dakropam. [Ipumeps! npucnocodiennoctu opranu3moB. [lonstue 06 aganranuu. Paznoobpasue
apantauuid. [lonarue o xu3HeHHOM hopme. DKOJOTHUECKHE IPYIIIbl OPraHU3MOB.

B3aumopeiicTBue pasHbIX BHJIOB B SKOCHCTEME (KOHKYpPEHIUS, XUITHUYECTBO, CUMOHO3,
napa3utusM). [lumeBbie cBsi3u B sKocucTteMe. buotudeckue cBsizu B npupoje. buoruueckue
CBSI3U B IIPUPOJIE: CETH MUTAHUS, CIIOCOOBI TOOBIBAHUS MULIH. 3HaYCHNE OMOTUYECKHUX CBSI3CH.

Bun — ocHoBHas cucremaTtnueckas eauHuua. [lomymsmust kak ¢opma CyliecTBOBaHUS
Buza B npupoe. [lomynsmus kak equHULa SBOIONNHA. B3aMOCBSI31 OpraHu3MOB B MOIYJISIIUH.
[Tomymsitust kKak oco0asi HaJl OpraHU3MEHHas cucTeMa, popma CyIIeCTBOBAHUS BHUA B MPUPOJE.
[Tonsitre o nemorpaduveckol U MPOCTPAHCTBEHHOU CTPYKType momyisiuu. KonnyecTBeHHbIE
MOKAa3aTeMu TMOMYJSLHUHA: YHCIEHHOCTh U IUIOTHOCTh. (DYHKIMOHUPOBAaHWE TMOMYIAIUNA B
npuponae. Jlemorpaduyeckue XapaKTEpUCTUKUA TMOMYNSIHUH: YUCICHHOCTb, ILUIOTHOCTD,
POXIaeMOCTh, CMEPTHOCTb, BBDKHMBAEMOCTb. BoO3pacTHas CTPYKTypa MOIYJISALUH, IOJIOBAs
cTpykTypa nomymsuud. [Tomynsmus kak Ouocucrema. /IMHaAMHUKa YUCIEHHOCTH M IUIOTHOCTH
TOMYJISIIUH. Perynsius 4ncieHHOCTH MOIYIISLUH.

DKOoCHCTeMHasi OpraHu3aIHsl KUBOK MPUPOJIBL. DKOCUCTEMA, €€ OCHOBHBIE KOMIIOHEHTHI.
Crtpykrypa skocucteMbl. IlumeBbie cBs3um B skocucteme. [IpupogHoe coolOiiectBo —
ouoreonieno3. [IpuponHoe coobiiecTBO Kak OUOIEHO3, €r0 SIPYCHOE CTPOCHUE, IKOJIOTHMUECKUe
HUIIM, TUIIEBbIE IIEMM M CETHU NHUTAaHWUA. [ JaBHBIM MPU3HAK MPUPOJHOrO COOOIIEeCTBA —
KPYroBOpOT BEIIECTB M NOTOK 3SHepruu. llonstue o Ouorome. Ponb BHIOB B OuolieHO3e.
B3anmoseiicTBre nomysiuil pa3HbIX BUJOB B 3KOCUCTEME.

KpyroBopot BemiecTB u MpeBpaIieHus SJHEprun B 3kocucreMe. buochepa — rinodanpHas
skocuctema. B.M. BepHaackuii — OCHOBOMONOXHUK Y4eHUs 0 Ouocdepe. ['panuiibl 6nocheps.
PacnipocTtpanenue u poiib KMBOTO BemiecTBa B Omocdepe. BHOreomeHo3bl, 3KOCHCTEMBI U
ouocdepa.

Pone mpowusBoautenel, morpedutenedl M pazpylIdTeNell OpraHMYECKHX BEIIECTB B
HKOCHUCTEMax W KpyroBOpOTe BellecTB B mpupoae. PyHKIMOHATIBHOE pas3iInyve BHIIOB B
KOcHUCTeMax (MPOM3BOAMTENM, MOTpeduTenu, pasznararenn). OCHOBHBIE CTPYKTypHBIE
KOMIIOHEHTHI 3KOCUCTEMBL. Kpy2o8opom eewecms u nomox suepeuu 8 buozeoyeroszax. buocdepa
— rnobanpHass skocuctema. B. M. BepHanackuii — OCHOBOIIOJOXKHUK y4deHUs o Owuocdepe.
Crpykrypa Guocdepsl. Pacripoctpanenne u poib KHMBOTO BemiectBa B 6uochepe. Hoocgepa.
Kpamxas ucmopus s6onoyuu 6uocghepvl. KOMIIOHEHTBI, XapaKTEPU3YIOIINE COCTaB U CBOWCTBA
Ouocdepsl: )XKHUBOE BEIIECTBO, OMOTEHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBO.
Pounp sxxuBorO BemecTBa B onocgepe.

KpyroBopoT BemiecTB M NpeBpalleHUss PHEPTUU B 3KocucteMe. Pa3Buthe M cMeHa
npUpoAHbIX coobmecTB. CamopaszBuTue OMOTeoneHo30B M ux cmeHa. Craauu pa3BUTHA
6uoreoneHo30B. IlepBuuHbIe M1 BTOPUYHBIE CMEHBI (CYKLECCHH). Y CTOWYMBOCTh OMOT€OIICHO30B
(axocucTeM). 3HaueHHWE 3HAHWM O CMEHE MPHUPOJHBIX coobmiecTB. EcrecTBeHHas skocucTema
(buoreorieno3). MHoroobpasue OHOreoneHo30B (9KocucTeM). MHOrooopasue BOIHBIX
KOCUCTEM (MOpPCKHMX, IIPECHOBOJIHBIX) UM Ha3eMHBIX (€CTECTBEHHBIX U KYJIbTYPHBIX).
ArposkocucTemMa (arpomeHo3) Kak HCKYCCTBEHHOE COOOIIECTBO OpPTraHW3MOB, UX CTPYKTYpa,



CBOMCTBA U 3HAYEHUE [ YEIOBEKA U IPUPOJBIL.

3aKOHOMEPHOCTH COXPAHEHUS YCTOMUMBOCTH IPUPOAHBIX dKocucTeM. [IpuunHbI
YCTOMYMBOCTU 3KocUcTeM. OCHOBHBIE 3aKOHBI YCTOMUMBOCTH KMBOW NIpUpOJbl. [IMKINYHOCTD
IIPOLIECCOB B JKOCUCTEMAX. Y CTOMYMBOCTh HMPUPOIAHBIX 3KOCUCTEM. [IpHYMHBI yCTOMYMBOCTH
HKOCHUCTEM: OMOJIOTHYECKOE pa3HOOOpa3ue U CONPsHKEHHAST YUCIEHHOCTh UX BUJIOB, KPYTOBOPOT
BEUIECTB U ITOTOK SHEPIUH, IUKIHNYHOCTD IIPOLIECCOB.

[TocnencTBust nesTeNbHOCTH 4YeJIOBeKa B 3KocucreMax. Posib yenmoBeka B Ouocdepe.
3HadyeHue oxXpaHbl OMocdepsl A COXpaHEHUs KU3HU Ha 3emiie. buonorndeckoe pasHoobpasue
KaK OCHOBa YCTOWYMBOCTH OuOc(epbl. COBpeMEHHBIE SKOIOTHYECKHE MPOOJIEMBl, UX BIUSIHHUE
Ha COOCTBEHHYIO KU3Hb U KU3Hb OKpYXarouux jatoei. [lociencTBus aesaTeapHOCTH YEI0BEKA B
IKOCHUCTeMax. BnusHHe COOCTBEHHBIX IIOCTYIKOB Ha >KMBBIE OpPTaHHU3MbI U 3KOCHUCTEMBI.
MeTtoapl U3ydeHHsI JKMBBIX OpPraHM3MOB: HaOJIOJEHUE, HM3MEpeHHe, IKcmepuMmeHT. Oxpana
npupozsl. OTHOILIEHHE YellOBeKa K MPUPOJE B UCTOPUH uenoBedecTBa. [Ipobiembl 6Guocdepsr:
UCTOIIIEHUE NPUPOAHBIX PECYPCOB, 3arpsi3HEHHE, COKpaIlleHue OMOJIOrMYECKOro pasHooOpasusl.
Pemenne »skonoruueckux mnpoOieM Ouocepbl: paluOHAIbHOE HCIOIb30BAHUE PECYPCOB,
OXpaHa MpPUPOJbI, BCeOOIee HKOJOTHYECKOEe O0pa3oBaHHE HacesleHUs. MeTolbl H3ydeHHs
KHUBBIX OPraHU3MOB: HaOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT.

Ilpakmuueckue padomui:

«CocraBieHue NUILEBOH LETOYKN

«CocTaBieHue OINUCAaHUS NPUPOJHOTO COOOIIECTBA, BBISBICHUE POJIHM OTAEIbHBIX

KOMIIOHEHTOB COOOILIECTBaY

«CpaBHeHHEe OMOIIEH03a U arpolieH03a, XapaKTepUCTUKA UX YCTOMUUBOCTH
Jlabopamopnuvie pabomot:

«MeTtozp! 3MepeHHst a0MOTHYECKUX (DAaKTOPOB OKPYKAIOLIEH Cpebl»

«DoronepuoausM y paCTCHUN»

«BpIsBIIEHNE TPUCTTOCOOIEHNH OPTraHU3MOB K BIMSHUIO CBETA U TEMIIEPATYPhD».
«O11eHKa Ka4uecTBa OKpYXKarole cpebi»

Tpeﬁonaﬂnﬂ K YPOBHIO MOATOTOBKH YYalIUXCH

TpebGoBanus kK pesysiabraTaM OCBOEHMS KypCa OIIpPeJessIOTCSA KIIYEeBBIMU 3a/aYaMu
o6uiero o6pa3oBaHu, OTPaKAIOIUMU MHIUBUYaIbHbIE, 00IIeCTBEHHBIE u
FOCYﬂaPCTBeHHBIe HOTpe6HOCTI/I, n BKJ/JIIOYAIOT JINYHOCTHBIE, MeTaHpeﬂMeTHBIe n
IIpeJMeTHbIEe Pe3yIbTaThl OCBOEHU IIpeMeTa.

JINYHOCTHLIMU pe3yJbTaTaMH OCBOCHHA KypCa ABJIAIOTCA 3HAHUC OCHOBHBIX MPHHIHWIIOB U
MpaBUJI  OTHONIEHUS K OJKUBOW TMPHUPOAE, OCHOB 3J0pOBOro oOpa3a KH3HH U
3I0pOBBhECOEpPEraroNuX TEXHOJIOTUI

1) peanm3aiusi yCTaHOBOK 3/I0pPOBOTO 00pa3a >KU3HH;

2) chopMUPOBAHHOCTHh TO3HABATEIBHBIX WHTEPECOB W MOTHBOB, HAIPaBICHHBIX Ha
U3Y4YCeHHE SKUBOM TPHUPOJBI; HWHTEIJIEKTYalbHBIX YMEHHH (JIOKa3bIBaTh, CTPOUTH
pacCyXaACHus, aHAJIU3UpPOBaATh, CpaBHHUBATH, JACJIIaTb BBIBOJAbBI U )Ip), 3CTECTUYCCKOT'O
OTHOIICHHUSI K KUBBIM OOBEKTaM.



MeTaleeIlMeTHBIMI/I pe3yjJbTaTaMH OCBOCHUSA BBIITYCKHUKAMM KypcCa ABJIAIOTCA:

1y

2)

3)

4)

OBJIJICHUE COCTAaBJISIOIIMMHU HCCIIEIOBATEIBCKON M MPOSKTHON NEATELHOCTH, BKITIOYAs
YMEHHSI BUJETh MPOOJEMY, CTaBUTh BOIIPOCHI, BBIJIBUTaTh THUIOTE3bl, JaBaTh
OTIpEeNIeNICHUs] TOHITUSAM, Kiaccu(UIUpOBaTh, HAOIOIATh, MMPOBOJAUTH 3KCIICPHMEHTHI,
JIeNIaTh BBIBOJBI M 3aKJIIOYCHHS, CTPYKTYPUPOBATh MaTepHall, OOBSICHSITh, JTOKa3bIBATh,
3alIMIaTh CBOH UICH;

yMEHHE PadOTaTh C Pa3HBIMH UCTOYHUKAMHU OHOJOTUYECKOW WH(POPMAIUU: HAXOIUTh
OHMOJIOTMYECKYI0 MHPOPMAIIMIO B Pa3IUYHBIX NCTOYHUKAX, AaHAJTM3UPOBATh U OLICHUBATH
uH(pOpMAaIIHIO, TPEOOPa30BLIBATh HHPOPMAIIHIO M3 OHOU (DOPMEI B IPYTYIO;
CIOCOOHOCTh BBIOMPATh IIEJCBBIC M CMBICJIOBBIC YCTAaHOBKH B CBOUX JCHCTBHSAX W
MOCTYIKaX 110 OTHOIICHHUIO K KUBOU MPUPOJIE, 3I0POBBI0 CBOEMY U OKPYKAFOIIINX;
YMEHHUE aJIeKBATHO KCIIOJIb30BaTh PEUEBBIC CPEJICTBA ISl JIUCKYCCUU M apryMEHTAlluu
CBOCH TO3WIMHU, CPABHHUBATH PAa3HBbIC TOYKU 3PEHUS, APTYMEHTHPOBATH CBOIO TOYKY
3pEHHSI, OTCTABATh CBOIO MO3UIIHIO.

IIpeaMeTHbIe pe3yabTaThl YKa3aHbl B TPEOOBAHUAX K YPOBHIO IMOATOTOBKH yJaITUXCS

B pe3yjJbTaTe H3YyYCHU Kypca yYaluumecss HayIaTCs:

BBIICTISITh CYIECTBEHHbIE MPU3HAKU OUOJIIOTUYECKUX OOBEKTOB (BHAA, IKOCHCTEMBI,
Oounochepsl) ¥ MPOIECCOB, XaPAKTEPHBIX JJISI COOOIIECTB )KUBBIX OPTaHU3MOB;
apryMEHTHPOBaTh, MPHUBOJUTH JIOKA3aTEIIbCTBA HEOOXOJAUMOCTH 3aIIUTHI OKpPYXKarolen
Cpellbl;

apryMEHTHPOBaTh, MPHUBOJUTH JIOKA3aTEIbCTBA 3aBUCUMOCTH 3/I0POBBSI YEJIOBEKA OT
COCTOSIHUS OKPY’KaIOILEe! Cpe/Ibl;

OCYIIECTBIISATh KiIaccU(UKAINIO OMOIOTUYECKUX OOBEKTOB HA OCHOBE ONMPEACNEHUS UX
MPUHAJJICSKHOCTH K OMPEIEIICHHON CUCTEeMaTH4eCKON TPYIIIe;

pacKkpbiBaTh poJib OMOJIOTMM B  NPAKTHUYECKOM JCSITEIBHOCTH JIIOJIEH;  POJIb
OMOJOrNYECKUX OOBEKTOB B IMPHUPOAE M KU3HU YEJIOBEKAa; 3HAUEHHE OMOJIOTMYECKOTo
pa3HO00Opa3us AJIg cCOXpaHeHust Onochepsr;

OOBSCHATH OOIIHOCTh TMPOUCXOXKICHUS W DBOJIOIMH OPraHU3MOB Ha OCHOBE
COTIOCTABJICHHS] OCOOCHHOCTEM UX CTPOCHUS M (PYHKITMOHUPOBAHHS;

OOBSCHATP MEXaHU3Mbl HACJIEICTBEHHOCTH M HW3MEHUYUBOCTH, BO3HUKHOBEHUS
MPUCTIOCOOJICHHOCTH, MPOLIECC BUA000pA30BaAHUS;

paznuyuath 1O BHENIHEMY BHAY, CXeMaM M OIHCAHUSM pealbHble OHOJOTHYECKHE
OOBEKTHl MIU MX W300pa)KeHHsI, BBISBISAS OTIMYUTEIbHBIC TMPU3HAKK OMOIOTHYECKUX
00BEKTOB;

CpaBHHMBATh OMOJOTHYECKHE OOBEKTHI, MPOIECCHI; IeaTh BHIBOJBI U YMO3AKIIOUEHUS Ha
OCHOBE CpPaBHEHUS;

yCTaHABIUBATh B3aUMOCBSI3U MEXK]Iy OCOOEHHOCTSIMU CTPOCHHS U (DYHKIMSIMU OPTaHOB U
CUCTEM OpPTraHOB;

HCIIOJIb30BaTh METO/IbI OMOJIOTHYECKON HAayKH: HAOMI0IaTh U OMUCHIBATH OMOIOTUYECKUE
OOBEKTHl W TIPOLIECCHI, CTABUTh OHOJOTHYECKHE OJKCIEPUMEHTHI U OOBSACHATH HX
pe3yNbTaThl;

3HATh U apTyMEHTUPOBATh OCHOBHBIC MPaBUJIa TIOBEJICHUSI B MPUPOJIE; AaHATTU3UPOBATh U
OIICHUBATH MOCJEACTBUS ACATEIHHOCTH YEIOBEKA B IPUPO/IE;

ONKCHIBATh M HCIIOJIb30BAaTh TIPHEMBI BBIPAIIMBAHUS W PAa3MHOXKCHHS KYJIbTYPHBIX
pacTeHUH U JOMAITHUX )KUBOTHBIX, YX0/1a 32 HUMH B arporieH03ax;

HAXOJWTh B Y4eOHOW, HaydyHO-MIONMYyNSpHOW JuTeparype, WHTepHET-pecypcax
uH(pOpMaLIMI0 O JKUBOM MpHUpojae, oGopMIIsATE €e B BUIEC NUCHBMEHHBIX COOOIIEHUH,
JOKJIaJI0B, pedeparToB;

3HATh M COOJTFOATh TIPaBUiIa pabOTH B KAOWHETE OMOJIOTHH.



Yuamuecsa moJay4aT BO3MOKHOCTb HAYYUTBCH:

NOHUMAMb  3KOoA02U4ecKue npoobieMvl, B03HUKAIOWUE 6 VCI0BUAX HePAYUOHATbHO2O
APUPOOONONL308AHUS, U NYMU PEULeHUs IMUX NPOOIeM;

AHATUBUPOBATND U OYEHUBAMD Yellesble U CMbLCII08ble YCIMAHOBKU 8 CBOUX OelCmEUsX U
NOCMYNKAX NO OMHOULEHUIO K 300P08bI0 C80EMY U OKPYIHCAIOWUX, NOCTIEOCMBUSL GIUAHUSL
@axkmopoe pucka Ha 300po8be uenoseKd,

Haxooums uHgopmayuro no eonpocam oobwei OuoiocuU 8 HAYYHO-NONYIAPHOU
aumepamype,  CHeYUANUSUPOBAHHLIX — OUOIOSUYECKUX — CLOBAPAX,  CHPABOYHUKAX,
Humepnem pecypcax, anaiuzuposams u oyeHu8amsv ee, nepesooums U3z 00Hol Gopmvl 6
opyeyr,

OpUEHMUPOBAMbCS 8 CUCmeMe MOPATbHbIX HOPM U YEeHHOCmel NO OMHOWEHUI0 K
00beKmam JHCUBOU NPUPoObl, COOCMBEHHOMY 300P08bI0 U 300pP0BbI0 OpYeUX J0oell
(npusHaHue BbICOKOU YEHHOCMU JCUSHU 60 6CEX ee NPOSGIEHUSX, IKOL0UYECKOe
Co3Hanue, IMOYUOHANLHO-YEHHOCHOe OMHOUEeHUE K 00beKMAaM HCUBOU NPUPOObL);
€030a6amv cOOCMBEHHbBIE NUCbMEHHbLE U YCTHbIE COOOUEHUSL O COBPEMEHHBIX NPoOIeMax
8 obacmu OUOI02UU U OXPAHBL OKPYICcaloujell Cpeobl Ha OCHOBE HeCKOIbKUX UCOYHUKOG
ungopmayuu, conposoiIcOams GblCMyNIeHUe npe3eHmayuet, yYyumvléds 0CoOOeHHOCmU
ayoumopuu c6epCcmHuKo8;

pabomamuv 8 epynne C8epCMHUKO8 NpU peuleHul NO3HABAMENbHbIX 3a0a CEA3AHHbIX C
meopemuyecKuMy U NPaKmuyecKumu npooiemamu 6 oo1acmu MoaeKyIsApHou OuoIo2uu,
2eHeMuUKU, 9KOLO2UU, OUOMEXHONO2UU, MEeOUYUHbL U OXPAHbL OKpydcaouell cpeovl,
NIAHUPOBAMb  COBMECTHYIO  OeAMENbHOCHb, VUUMbIBAMb MHEHUe OKPYICAIOWUX U
A0eK8amHo OYeHU8amsb cOOCMBEHHbIU BKILAO 8 0esIMENbHOCHb SPYNNbL.
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