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1. [TosicHUTEJBbHAA 3aNMUCKA

Pabouas nmporpamma mo 6uonioruu mis 11 kiracca coorserctByeT TpeboBanusam @PI'OC COO (2012 rox) u pazpaboTaHa Ha OCHOBE:
e OcHOBHOI 00pa30BaTEIBbHON MPOrpaMMbl cpetHero oomero oopazosanus MBOY «Jluneii Ne24y (¢ usmenenusimu 2022 rozaa);
e VuebHoro mnana Ha 2022-2023 yueOnsiii roq MBOY «Jluneii No24y;
e ABTopckoit paboueii mporpammsl Tepemos A.B., IlerpocoBa P.A. «I[Iporpammsl mi1st 061e00pazoBaTenbHbIX yupexaeHuil. buonornueckue
cucremsl U npouecchl. 10-11 kiaces! (mpoduinbHbIi ypoBeHb)». M.: Muemo3una, 2012. -72¢

[IporpamMma paccuntana Ha 99 vacos (3 4aca B Hezento). IlepecTaHOBKY B XpOHOJIOTMH U U3Y4YEHHUS TEM, IPEIJIOKEHHON aBTOPOM, HET.

2. Conepikanue y4eOHOTo mpeaMeTa

1. UcTopust 3BOTIONHMOHHOr0 YueHusi (74acoB)

Wnen pa3BUTHS OpraHMYEecKOro mMupa B Tpynax ¢miocodpoB AHTHYHOCTH. Mertadusudeckuii nmepuoj B uctopuu Omonoruu. Cucremaruka K.
Jlunnes. Tpanchopmusm XK. JI. brodpdona — nepBast sBomonmonHas KoHuenuus. DpomonnonHas konuenuus K. b. Jlamapka. 3HaueHue TpyaoB
Jlamapka 11t pa3BUTHS SBOJTIONMOHHON uaen u Ouosioruu. JBotonnonHslie uaeu J. XK. Cent-Nnepa. boprda ¢ kpeainoHU3MOM.
OomonnonHas teopust Y. Jlapsuna. Ponb  3BOMIOIMOHHOW  TeopuM B (OPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTHHBI MUpA.
[Ipennocsiiku BOZHUKHOBEHUS JapBUHM3MA. JKU3HB U Hay4Has aedreiabHocTh Y. JlapBuHa. DBoJIOLNS KYIbTYPHBIX ()OPM OPraHU3MOB. DBOJIIOLUS
BHJIOB B NpupoJe. [[BrxKymiye cuisl 3BOJIOLHMNA. 3HaYEHHUE dBOIIOIMOHHOTO yueHus Y. JlapsuHa.
Hemoncmpayuu

- PUCYHKOB, CX€M, CJIaliJI0B, WIIJTFOCTPUPYIOIIUX OCHOBHBIE MOJ0KEHUS IBOITIOIMOHHBIX UIeH, KOHIENIUN 1 TeOpHii;

-[IOPTPETOB YUEHBIX-IBOIIOIIMOHUCTOB U (PHI0c0POB, BHECIINX BKIA] B 3apOXKAECHHUE U CTAHOBJIEHHE TEOPUH IBOJIIOLIUU.

2. Muxpo3Bosonus (10 yacos)

JBmkyue cuiibl 3Bomonud. @OpMbI €CTECTBEHHOTO 0TOOpa. B3amMocBs3b NBHKYIIMX CHII 3BOJOLMH. CHHTETHYECKash TEOPHs HBOJIOLHH.
[Tonmynsamms — »neMeHTapHas €IWHUIIA IBONIONUU. ODnemeHTapHbie (akTopbl sBomtonmu. Wccnegoanuss C.C. YerBepukoBa. 3axonomepnocmu
Hacne0o8anus NPUHAKO8 8 NONYIAYUAX pasHoz2o muna. 3akon Xapou-Baiinbepea. Pezynprathl sBomonuu. CoxpaHeHHe MHOrooOpasusi BUJOB Kak
OCHOBA yCTOMUMBOCTH OHMOChEpHI.

I'eneTnyeckue OCHOBBI ABOJIOLMU. DJIEMEHTAPHBIA 3BOIIOLMOHHBIA MaTepuaj. JJIeMEHTapHas €AMHHLA BOJIOLUH. JJIEMEHTAPHOE JBOJIOIMOHHOE
SIBJICHUE.



JBmxymue cuibl ((pakTopsl) sBoMonHH. MyTallMOHHBIN MPOIIECC U KOMOMHATHBHASI U3MEHYHBOCTD. [1OMyISIIIOHHBIE BOJIHBI («BOJIHBI )KH3HUY) U
npeiid reroB. Murparnus. M3omsius. Bunbt uzonsmuu: reorpadgudeckas (mpocTpaHCTBEHHAs) U OMosiorndeckas (pernpoayKTHBHAS).
EcrectBennblii 0T60p Kak (hakrop 3Bomounu. [IpeanockiIku ecTeCTBEHHOro 0TOOpa M MEXaHU3M ero JAeicTBHs. boprba 3a cymecTBoBaHue U e
¢dopmbl. Chepa u 00BEKT NIeHCTBUS ecTecTBEHHOro orbopa. PeanbHOCcTh ecrecTBeHHOro orbopa B mpupoje. PopMbl €CTeCTBEHHOT0 OTOOpa:
CTaOMIIM3UPYIOIINI, IBHKYIIHNA, pa3phIBAIOLINNA (AU3pyNTUBHBIN). TBOpUECKas pojib €CTECTBEHHOTO 0TOOPA.

[IpucnocoOnaeHHOCT, OpraHu3MoB M e BO3HUKHOBeHHe. Mopdonoruueckue, Qunonornyeckue, OUOXMMHYECKHUE, HSTOJOTUYECKUE
npucnocodaeHus opranu3MoB. OTHOCUTEIbHAS 1EJIeCO00Pa3HOCTh MPUCTIOCOOICHUH.

Bun u ero kputepuu (npusnaku). Onpeznenenue Buga. CTpyKTypa BUia B IPUPOJE: TOABUIbI, SKOTUIIBI, omyauuu. CriocoObl BUI000pa30BaHUs:
AJIJIONIATPUYECKOE U CUMITaTPUUECKOE.
Hemoncmpayuu
Ta0JINII, CXeM, PUCYHKOB, CIAiJIOB, PHIEMOB, TepOapueB pacTEHUH, KOJUICKIIUI HACEKOMBIX, Ty4ell ITHIl U 3Bepel, HIUTFOCTPUPYIOIINX, IEHCTBUE
(aKkTOPOB HBOIIOLINU, MPUCTOCOOIEHHOCTh OPTaHNU3MOB.

JlabGopaTopHble padoThI

1. «Onucanue HpI/ICHOCO6HeHHOCTI/I OpPraHu3MoB U €€ OTHOCHUTCIIbHOI'O XapaKTCpa»

2. «3yuenue kpuTepueB Buja (Ha IpUMEpE LIBETKOBBIX PACTEHUM U HACEKOMBIX )»

3. Makpo3Bosonus (7 4acoB)

Muxkpo- u makpospomtonus. dopmbl 3BoJIOLMU (AMBEpPreHLMs, KOHBEpreHuus, napamienusM). [lytu u HanpaBienus ssomouuu (A.H.
Cesepuos, .W. [lImaneraysen). [Tpuurnb! Onosoruueckoro mporpecca 1 OMOJIOrHYEcKOro perpecca.

Meroapl UW3y4YeHUs OBOJIOLMU: IMAJIEOHTOJIOTMYECKHE, Ouoreorpaduyueckre, SMOPHOIOTHUECKHE, CPABHUTEIBHO-MOP(OIOTHUECKHE,
MOJIEKYJISIPHO-OMOXMMHUYECKHE, TeHeTHueckue, Maremartudeckue. Ilepexomnbie ¢opMbl M (uaoreHetnueckue (MaJCOHTOIOTHUECKUE) PSIbI;
cpaBHeHUE (yopbl U (ayHbl MATEPUKOB, U3YYEHHUE OCTPOBHOM (IOpHI U (hayHbI; TOMOJIOTHS M aHAJIOTUSL; pyJIUMEHTapHbIE OPTaHbl U aTaBU3Mbl; 3aKOH
3apOIBIIIEBOTO CXOJCTBA, OMOT€HEeTUYECKUI 3aKOH; N3y4YeHHEe aMUHOKHUCIOTHOM MOCIIe0BAaTEIbHOCTH OENTKOB pa3HbIX OpPraHU3MOB; OMOXUMHUYECKas
TOMOJIOTHSI; MOAEITMPOBAHNE IBOJIIOLIUU.

HanpaBnenus u mytu sBomonuu. buonornueckuit mporpecc u Ouosnoruyeckuit perpecc. Ilytu mocTwkeHHs OMOJIOrMYECKOro mporpecca:
Mophodusnonoruueckuii nporpecc (apomopdo3s), uauoanantaius, Mmoppodusnosornyeckuii perpecc (oodmas aerenepaius). buonsoruueckuii perpecc
Y BBIMMpaHue oprann3MoB. COOTHOIIEHNE U YepPEOBaHUE HAIIPABJICHNUN HBOJIIOLINN.

@®opMbl HAIIPABJIEHHOM SBOJIIOLMHU: (pUIIETHYECKAsl, TUBEPreHTHAs, KOHBEpIeHTHas U NapasuiebHasl.

OOmme 3akoHOMepHOCTH (mpaBuia) sBosounu. IIporpeccuBHas HampaBieHHOCTb.  HeoOpatumocts  sBomonuu. [Iporpeccupytomas cre-
nuann3anus. AnantuBHasg paanainusa. YepeaoBaHue riaBHbIX HANIPABICHHUN SBOTIONMU. HepaBHOMEPHOCTH 3BOJIIOIUMHU. Y CKOPEHUE TEMIIOB SBOJIIOIUU.
HeorpannueHHOCTb BOJIIOLIMH.

Hemoncmpayuu



TabJnl, CXEM, PUCYHKOB, CJaiiioB, Ouoreorpauyeckux KapT, WUTIOCTPUPYIOUIUX METOJbl M3y4YEHHS H3BOJIOLUH; KOJJICKIHH, repbdapues,
MYJISKEH MCKOMAaeMbIX OCTaTKOB OPraHM3MOB, TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB; MOPTPETOB YUEHBIX, BHECILINX
BKJIaJl B U3yUYEHUE SBOJIOLIHH.

JlabGoparopHasi padora
3. «ApoMopd 036l U UAMOAANTAIMN Y PACTCHUN U KUBOTHBIX)

4. Bo3HMKHOBeHHeE U pa3BuTHe Ku3HU Ha 3emite (14 yacoB)

I'mnoTe3bl U TeoprH BO3HUKHOBEHHS >KM3HU Ha 3emiie: KpeallMOHH3M, CaMONPOU3BOJIbHOE (CIIOHTAHHOE) 3apOKJIEHHUE, CTAllMOHAPHOE COCTOSIHUE,
nancnepmust, 0uomod3. Omneitel @. Pemu, JI. Cmammanmanu, M. TepexoBckoro, JI. ITactepa. Koanepsarnas rumore3a A. M. Onapuna, rumotesa
nepBuyHOTO OyboHa J[)K. XonaelHa, reHeTndeckas runoresa I'. Mémepa.

OcHOBHBIE 3Talbl HEOPraHMYECKOW HBONMIONWHU. [lnaHerapHas (reosioruveckas) H3BOJIONHSA. XHUMHYECKash SBOJIONUS. AOUOTCHHBIM CHHTE3
OpraHMYecKux BemecTB u3 Heopranuueckux. OmeiT C. Mumnepa, I'. FOpu. O6pazoBanue monumepoB u3 MoHOMepoB. KoaiepBaTHbIe Kariaud U
mukpocdepsl. [Iporenonnbl. Pubo3umer. @opmupoBanue MeMOpaH U BOSHUKHOBCHHE TPOOMOHTOB.

Hauano opranunueckoii sBomtonuu. [losiBieHre nepBoIx KIETOK. DBOMIONUS MeTaboiIn3Ma. DBOMONHS MEePBhIX KIETOK. [IpoKapruoOThl U 3yKapUOTHI.
['amoTe3bl MPONCXOXKICHUS 3YKaproT (MeMOpaHoreHe3a, ciMOnoreHe3a). BO3HHKHOBEHHE OCHOBHBIX I[aPCTB dyKapruoT. DOpMHUpPOBAHKE HEKIICTOUHBIX
OpPraHU3MOB U MX HBOJIIOLIMOHHOE 3HAYCHHUE.

OcCHOBHBIE 3Talbl HBOJIIOLUNA PACTUTEILHOTO MUpa. OcHOBHBIE apoMopd03bl U uanoanantanuu. Kusus B Boje. [lepBbie pacTeHUss — BOJAOPOCIH.
Brixon Ha cymry. IlepBoie criopoBbie pacteHus. OCBOGHHE M 3aBOEBAHUE CYIIHM MalOPOTHUKOOOPa3HBIMU. YCIOXKHEHUE pa3MHOXeHHs. CeMeHHbIe
pactenus. OCHOBHBIE YE€PThI BOJIIOIMHN PACTUTEIHLHOTO MHUpA.

OCHOBHBIE ATarbl SBONIOIHIH KHUBOTHOTO MUpa. OCHOBHBIE apoMopd 036l U uanoaaanTanuu. [lepsoie )KUBOTHBIE — MpocTeimue. Crennann3anis
u nonumMepuzanus opraneil. duddepenunanus kietok. [lepBbie MHOTOKJIETOYHBIE KUBOTHBIC. JIBYXCIOMHBIC )KHBOTHBIE — KHUIIIEUHOIOJIOCTHBIE.
[lepBbie TpEXciOiiHbIE >KMBOTHBIE — IJIOCKHE uepBU. [lepBbIil BBIXOA M 3aBOEBaHUE XUBOTHBIMU cymHd. UYneHuctoHorue. [lepBbie XxopaoBbie
*KuBOTHBIC. JKu3Hb B Bojie. Pb1ObI. BTOpOI BRIXO/ KUBOTHBIX Ha CYIIy. 3eMHOBOJHBIC. 3aBOEBAHHUE MMO3BOHOYHBIMU XKUBOTHBIMH CyIIH. [Ipecmbika-
romuecs. [Itunsl. Mnekonutatoue. OCHOBHBIE YE€PThI SBOJIIOLIMH )KUBOTHOTO MUpA.

Wctopus 3emau u Metonbl e€ n3ydenus. Mickonaemslie oprannueckue octatku. ['eoxpoHosorus u e€ metoipl. ['eoxpoHoaornyeckas mkana.

PazButue xxu3Hu Ha 3emiie 1o 3paM M NEpPUOJIaM: apXxel, MPoTepo30il, Maneo30M, Me30301, KaliHO30M. XapaKTepUCTUKA KIMMaTa U Fe0JIOTMYeCKUX
npoueccos. [losBrenue, pacuBer U Tu0OeIb XapaKTEPHBIX OPraHU3MOB.

CoBpeMeHHas cucTeMa OpraHu4eckoro Mupa. OCHOBHBIE CHCTEMATHYECKHUE TPYIIbI opraHu3mMoB. OOIas XxapakTepUCTUKA 1IAPCTB U MOIAPCTB.
CoBpeMEeHHOE COCTOSIHUE U3YyYEHHUsI BUJOB.

Hemoncmpayuu

TaOJIUI, PUCYHKOB, CIAiJ0B, (PUIBMOB, WILTIOCTPUPYIOIIUX OCHOBHBIE ATaIlbl Pa3BUTHS OPTaHUYECKOT0 MUpa Ha 3emiie; MCKOMAeMBbIX OCTAaTKOB
pacTeHMii W KUBOTHBIX, (JOPM OKaMEHENIOCTeH TrepOapueB pacTeHU, KOJIEKIHMNA >KUBOTHBIX, BIAXXHBIX MPEMapaTOB OCHOBHBIX CHCTEMATHUYECKHX
TPYII OPTaHU3MOB.



5. Yenosek — omoconuanbHasi cucrema (19 yacos)

AHTpOIIOJIOTUs. — HayKa O 4esioBeKe. ['MIoTe3bl MpOUCXOKICHHS YEJIOBEKa. JTalbl 3BOJIIOLUY yesloBeKa. [IponcxoxieHne yenoBeyeckux pac.
Kpumuka pacuzma u coyuanvrnozo oapsunuzma.
CraHOB/IEHHE TIPEACTABICHUN O IPOMCXOXKIECHUHU dYesloBeka. Penurnosnelie Bo33peHus. Hayunble Teopuu: anTpomoreHHas rumnoresa K. b.
Jlamapka, cumuanbHas teopus Y. Jlapsuna, TpynoBast Teopusi O. DHrenbca.

CX0ICTBO M OTIMYMS YENIOBEKAa M JKUBOTHBIX. CHCTEMaTHYECKOE II0JIOKEHHE 4YeloBeKa. CBUAETENBCTBA CXOJCTBA YEJIOBEKA C YKUBOTHBIMU:
CPaBHUTEIBHO-MOP(OIOrHYeCcKHe, IMOPHOIOrHYecKre, (PU3H0JIOr0-0MOXUMUYECKHUE, MOJIEKYIISIpHO-TeHeTHYecKre. OTINuns 4eJ0BeKa OT )KUBOTHBIX:
IIPSIMOXOKJEHUE, W3MEHEHUE CTPOCHMS 4epelna, pa3BUTUE TOJIOBHOTO MO3ra M BTOPOM CHUTHAJIBHON cCUCTEMbl. CHUCTEMATHUYECKOE H3TOTOBIICHUE
OpYIUU.

JiBmxyme cuibl ((akTopbl) aHTpoOIIOreHe3a: OMoIoruiecKre 1 connaibabie. HacneacTBeHHas H'3MEHYMBOCTh M €CTECTBEHHBINH 0TOOD. ['pymnmoBoe
COTPYAHUYECTBO U obmeHue. OpyauiiHas 1esTeIbHOCTh U OCTOsIHHBIE XKuiniia. COOTHOIIEHHE OMOJIOTMUECKUX U COLMATIbHBIX (DAKTOPOB.

OcCHOBHBIE CTaAMM AHTPONOrEeHe3a: IPUOMUTEKH, IPOTOAHTPOII, APXAHTPOII, MAJEOAHTPOIl, HeoaHTpol. Haxonku uckonmaeMbIX OCTaTKOB, BPEMsI
CYIIECTBOBaHHUS, pOCT, 00bEM Mo3ra, 00pa3 ku3Hu. Opyaus.

DBONIOIUS COBPEMEHHOIO 4esoBeka. EcrecTBeHHBIN 0TOOp B momyisuusx. buonormdeckast sBoironuss MHAMBUI0B. MyTallMOHHBIN mpolecc U
noaumopdusm. IlonynsuonHsle BOJIHBL, Ipeld reHoB, MUrpanus u «3QQeKT 0OCHOBATEIA» B MOMYJIALUAX COBPEMEHHOI'O YeJIOBEKa.

Yenoseueckue pachl. [lonstue o pace. OCHOBHbIE u€lIOBEUECKHE pachl. BpeMs M MecTO BO3HHMKHOBEHHS pac. ['Mmoressl MOJULEHTpU3MA U
MOHOLEeHTpu3Ma. [IpuunHbI 1 MexaHU3MBI pacoreHe3a. EqMHCTBO 4esloBe4eCcKuX pac.

[TprucnocoOIeHHOCTD YeTI0BEKa K Pa3HBIM YCIIOBHAM CpeIbl. ATaNTHBHBIE TUIIBI JTIO/ICH: apKTUYECKUN, BBICOKOTOPHBIH, TPOITMYECKUH, YMEPEHHOTO
nosica.

YenoBek Kak yacThb MPUPOABI U OOIIECTBA.

Hemoncmpayuu

Ta0JINILl, CXEM, PUCYHKOB, PEIPOAYKLINNA KApTHUH, BUICOPHIBMOB U CIIaliI0B, TOKa3bIBAIOIUX BHEIIHUI 00K U 00pa3 *KU3HU MPEIKOB YEIOBEKa,
CTPYKTYPHO-()YHKIIHOHAJIbHYIO OPTaHU3aLMI0 CUCTEM OPraHOB Tella YeloBeKa; MyJIsbKel OKaMeHeNocTel, MpeIMEeTOB MaTepHaIbHON KYIbTYphbI
MIPEJIKOB YeJIOBEKa; MPUMEPOB 370POBOIro o0pa3a >KU3HH.

JlabopaTopnasi padora
4. «M3yuenune HKOJIOTHYECKUX aanTaliil YeTOBEKay

6. DKxos10THs — HAYKa 0 HAIOPraHU3MEeHHBIX cHcTeMax (2 yaca)

3apoxieHue U pa3BUTHE 3KoJoruu B Tpyaax A. ['ym6onsara, K.®. Pynse, H.A. CeBepiiosa,

2. I'exkens, @. Knementca, B. lllendopaa, A. Tencnu, B. H. Cykauesa, Y. DnTona.

Pa3nens! u 3agaun sxostoruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.

Metoael sxonoruu. IlonmeBble HaOmOAEHUS. DKOJOTHYECKUH MOHHMTOPUHT OKpYXKAroIled MpUPOTHOW cpelbl. DKCHEPUMEHTh B JKOJIOTHH.
MonenpoBaHU€E B 3KOJIOTHH.



Jemoncmpayuu
PHUCYHKOB, CXEM, CJIaliJI0B, (MIHMOB, MTOKA3BIBAIONINX PA3JIMYHBIC METOABI KOJIOTHYECKUX HCCIEAOBAHUM; MPHUOOPOB, MUCIOJIB3YEMbIX B SKOJOTHH;
MOPTPETOB YUEHBIX-IKOJIOTOB.

7. Opranu3mel u cpeaa oouranusi (14 yacon)

Cpena — MCTOYHUK BEILECTB, BHEPTUU U HHPOpMaNru. BiusiHue sxonormyeckux pakropoB Ha opranu3Mbl. Cpesl 00UTaHUsI OPraHU3MOB: BOIHAS,
Ha3eMHO-BO3/IyIIIHAS, TOYBEHHAS, BHyTpHOpranu3MeHHas. OCOOCHHOCTH cpell 00OMTaHusl OpraHu3MoB. [Ipucroco0ieHus: OpraHu3MoB K KH3HH B
pa3HBIX Cpellax OOUTaHUS.

Okosorndyeckue GakTopbl M 3aKOHOMEPHOCTH X JCHCTBUs. B3aumoeiicTBre SKOIOrHYecKux GakTopoB. bruosornueckuii ontumMyM u
orpannuuBatonuii paxrop. [IpaBuno muaumyma 0. JInbuxa. DKOIOTHYECKHE CTIEKTPHI OPTraHU3MOB. DBPUONOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.
Knaccudukanus s3koinorudeckux GakTopoB: OMOTHUECKUE, AOMOTHYECKUE U AHTPOIIOTECHHBIE.

Abuotnuaeckue GakTopsl. CBET U €ro AeUCTBUE HAa OPraHU3MBbL. JKOJIOTUYECKHE TPYIIIBI PACTCHUN U )KUBOTHBIX 110 OTHOLICHHUIO K CBETY.
CurnanbHas pojb ceeta. @oronepuonusM. Temneparypa u e€ neiicTBre Ha opranu3Mbl. [[oMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI.
TemnepaTypHble TpUcOocOOIEHHsI OpraHu3MOB. BiiakHoCTh U €€ nelicTBue Ha opraHu3Msbl. [Ipucnoco0aeHnss Opranu3MoB K MOAJIEPKaHUIO0 BOJHOTO
Oananca. [IpucrnocobiieHus: OpraHu3MOB K JACUCTBUIO a0MOTHYECKUX (PAKTOPOB.

buonornueckne PUTMBI. HpI/ICHOCO6JIeHHOCTI) OpTraHnu3MOB K CE30HHBIM U3MCHCHUAM YCJIOBI/Iﬁ CpCabl.

buotnueckue dakropsl (B3auMoieiicTBus). Bubl OMOTHUECKUX B3aMMOJICHCTBHI: KOHKYPEHIIUS, XUIIIHUYECTBO, APA3UTU3M, MYTYaJIU3M,
KOMMEHCQJIU3M, HEUTpanu3M. 3HaueHHEe OMOTUYECKUX B3aUMOJICHCTBUH JIJIsl CYIIECTBOBAHUS OPTraHU3MOB B CpeJic OOMTAHUS U B COOOIIECTBAX.

Hemoncmpayuu
Ta0JINI, CXEM, PUCYHKOB, (oTorpadwii, cliaiijoB, (QUIHMOB, MOKA3bIBAIONIMX JCHCTBUE IKOJIOTUYCCKUX (DAKTOPOB HA OPraHU3MBI, OMOTHYCCKHE
B3aMMOOTHOILIEHUS MEXK/y OpraHU3MaMH.

JlaGopaTopHble padoThI
5. «CpaBHEHHE aHATOMUYECKUX OCOOEHHOCTEH PacTeHUN U3 pa3HBIX MECT OOUTaHUS

6. «Onucanue )XU3HEHHBIX POPM Y pacTeHUH U JKUBOTHBIX)»

8. DKkoJlornyeckasi XapakTepUCTHKA BU/IA U monyJasiuu (5 yacoB)

buonornueckuii BUs - 00bEKT U3YUEHUS CUCTEMATHKH, SKOJIOTUH, TeHETHKH, dBONIOINH. Kputepun Buaa: Mmopdoaorundeckuii, reorpa-
(buueckuii, SKOTOTUUECKHM, ONOXUMHUYECKUH, (PU3HOTOTUUECKHM, ITOJIOTHUECKUH, TeHeTuueckuil. [IpakTrudeckoe UCIoab30BaHIE BUAOBBIX
kputepueB. CTpykrypa Buga. [lonynsius — CTpyKTypHas €IMHULIA BUIA, TEHETUYECKU OTKphITas cuctema. [logsuasl. Buag — renetrndecku 3akpbiTas
cucrema. LlenoctHocTh BUaa. BaxHeiire noka3aTean COCTOSSHHUS TOMYJIAIUNA — YUCIEHHOCTh U INIOTHOCTh, UX 3aBUCHUMOCTh OT POKIAEMOCTH,
CMEpPTHOCTH, BEIKUBAEMOCTH, IJIOJIOBUTOCTH ocobel. Bo3pacTHas 1 monoBasi CTpyKTypa nonyasiuu. [lomynsius — caMoperyinupyromascs cuctemMa.
MexaHu3Mbl CaMOPETYJISIIUKA YACICHHOCTH B TOnyJisinuax. [I[pakTuyeckoe 3HaY€HHE UCCIEOBAHNS JUHAMUKHA YACICHHOCTH HOMYJISIINMA.
Hemoncmpayuu



TaOJUIIBI, CXEMBI, PUCYHKH, FrepOapHbIe 3K3EMIUISAPbI, WLTIOCTPUPYIOIINE KPUTEPUN BUA, TTOMYJISIIIMOHHBIE CTPYKTYPBI, TUIIOB MEKBHIOBOTO
B3aUMOJICHCTBHA.

9. Coo0mmecTBa M H3KOJI0rHYecKHe cucTembl (10 yacoB)

DKOCUCTEMHAsl OpraHU3alus KUBOH NPUpobl. JKkocuctemMa. [IoHATHS «OMOTeO0eHO3» U «IKOCcHCcTeMay. BuoBas u mpocTpaHCTBEHHAS CTPYKTYpa
skocucTeMbl. KoMmoHeHTsl 3xocucTeMsl. [InmieBsie cBsa3u B 3kocucreme. KpyroBopor BemecTB u npeBpaiieHus suepruu. CooOriecTBa OpraHu3MoB:
CTPYKTYpBHI U CBsI3H. brorieno3 — coo0OmiectBo oprann3MoB. CTpyKTypsl OnorieHo3a. CBS3H MKy OpraHu3MaMy B OHOIICHO3€.

OkocucremMbl. CTPYKTYpHBIE KOMIIOHEHTBI SKOCHCTeMBbI. KpyroBopoT BemIeCTB M MOTOK 3HEPrHUHM B dKocHucTeMme. Tpodudeckue ypoBHU. TuIlbl
numeBbix neneid. Tpopuueckue nenu u cetr. OCHOBHBIE ITOKA3aTENIN YKOCUCTEMBI. JKOJIIOTHUECKHE MUpaMuIbl. [IpaBuiia KOIOTH4ecKor MUpaMHIbL.
CBoiicTBa OMOreoIeHO30B U JUHAMHUKa cooOecTB. Luknndyeckue usmeHeHus B OuoreorneHosax. CaMoperyssiuus B 3KOCHCTEME. Y CTOWYMBOCTh U
auHaMHKa dKocucTeM. Ctanuu pa3BUTHS SKocucTeMsl. [locTynaTenbHble H3MEHEHHS COOOIIECTB — CYKIIECCHH.

[TpupoaHble PKOCHCTEMBI. DKOCHCTEMA 03epa. DKOCHCTeMa CMeIIaHHoro Jjieca. CTPYKTypHbIE KOMIIOHEHTHI W TpPO(UYecKas CeTh MPUPOIHBIX
IKOCUCTEM.

AHTpOINOTreHHbIE IKOCUCTEMBI. ATpOo3KOCHUCTeMbl. OTIMYUS arpo’KOCUCTEM OT OMOreoleHo30B. buosornyeckoe M XO34HCTBEHHOE 3HAuCHHE
arpo3KOCHCTEM.
buopasnoobpasre — 0CHOBa yCTOMYMBOCTH COOOIIECTB.

emoncmpayuu
TabIUI, CXeM, PUCYHKOB, (oTorpaduii, ciaiioB, GUIbMOB, TOKA3bIBAIOUINX BIMSIHUE a0OMOTHUYECKHX W OMOTHUYECKUX (DAKTOPOB Ha OpPraHU3MBI,
CTPYKTYPY U CBSI3U B SKOCUCTEMAX;
aKBapuyMma KaK MOJIEJIH SKOCUCTEMBI; CIIOCOOO0B IKOJIOTHIECKOTO MOHUTOPHHTA.
IKcKypcus
«Tunuynslil OuoreoneHo3» (B 1yopaBy, O€pe3HsIK, EIbHUK, 03€PO)

10. Buocdepa — rio6anbHasi 3kocucrema (3 yaca)

buocdepa — rmobdanbhas sxocuctema. Pazputue npencraBienuit o 6mocdepe B tpyaax J. 3tocca, B. U. Bepnaackoro. O6mactu ouocheps u eé
coctaB. JKuBoe BemiectBo 6uocdeps! u ero pyHkuun OcoOEHHOCTH paciipenesieHus: obnomaccsl Ha 3emie. buonorndeckuit KpyroBopot. buocennas
muepayus amomos. Ipontonus 6nocdepsl. [ 100anbHbIE aHTPONIOTeHHBIE H3MEeHEeHUs B Ouocdepe. [Ipodaema ycTolHunBOro pa3BuTus duocgepnl

3aKOHOMEPHOCTH cyliecTBoBaHuUsI Onocdepsl. OcodbeHHocTH Gnocdepsl Kak r100aTbHONW SKOCUCTEMBI. PUTMUYHOCTH SIBJICHUH B OHocdepe.
3oHanbHOCTh 6uochepsl. OcHOBHBIE OMOMBI cym. KinMar, pacTUTENbHBIN U )KUBOTHBIN MUP OCHOBHBIX OMOMOB CYIIIH.

Jemoncmpayuu
Ta0JIML, PUCYHKOB, cXeM, Qororpaduii, ciaigoB, (UILMOB, MOKA3bIBAIOIIMX CTPYKTYpHbIE KOMIIOHEHTHl Ouochepbl, OMOreoXHMMHUYECKHe
MPOIIECCHI KPYTOBOPOTA BEIIECTB U MpEBpaIlieHue YHEPTun B Onocdepe; pazHooOpazre OCHOBHBIX OMOMOB 3eMITH.

11. YenoBek n okpy:kamomas cpena (5 yacosn)



Ponw yenoBeka B 6rocdepe. Ixonorundeckue npodaemsl. [TocaencTus nearensHOCTH YenoBeka B dkocucTemax. [lepexon 6uocdepst B Hoochepy.
Bo3zaeiictBue yenoBeka Ha Ouocdepy. 3arpsi3HeHne BO3AyITHON cpeapl. OXpaHa BO3ayXa. 3arpsi3HeHUEe BOJIHOM cpeibl. OXpaHa BOJHBIX PECYPCOB.
PaspymeHI/Ie IIOYBBI 1 U3MCHCHHC KJIMMarTa. OxpaHa IMMOYBCHHBIX PCCYPCOB U 3alllMTa KJIMMaTa. AHTpOHOI‘eHHOC BO3I[€I>1CTBPI€ Ha paCTI/ITeHBHLIf/i u
KUBOTHBI Mup. OXpaHa pacTUTENBHOrO0 W >KMBOTHOro mupa. [IpobGrema oxpansl mpuponbl. Kpacubsie kHuru. Ocobo oxpaHseMble MPUPOIHBIC
TeppuTOpUU. boTaHWYeCcKue cajbl U 300JI0TUYECKUE MTAPKHU.
PanmonansHoe NpUpPOAOIONB30BaAHME W yCTOMUMBOE pa3BuTHe. McromieHue mnpuUpoIHBIX pecypcoB. KoHuenuus ycTOWYHMBOrO pa3zBUTHS.
CocyniecTBOBaHHE YEJIOBEUYECTBA U IIPUPOJIBI.

Jemoncmpayuu

cllaiioB, (pUIBLMOB, WIIIOCTPUPYIOIUX BO3JeiiCTBHE YenoBeka Ha Ouocdepy; MEpONnpHUsATHH MO0 PaLlMOHATIBHOMY IPUPOOIOIb30BaHUI0, OXpaHe
BOJI, BO3/1yXa, ITOYBbI, PACTUTENILHOTO U )KUBOTHOTO MUpa; GoTorpaduil oxpaHseMbIX pacTeHUH U )kUBOTHBIX KpacHoil kuuru P®; nopTpeToB y4€HbIX-
HKOJIOTOB. 3HaYeHHE OMOOTHYECKUX 3HAHUH [T YeoBeyecTBa. [lepcreKTUBBI pa3BUTHS COBPEMEHHOM

OHOJIOTHUU.
3. [IlnaHupyemble pe3yJbTaThl H3yYeHHS MPOrPAMMbI

JlesiTensHOCTh 00pa30BATENIBHOTO YUpEXKAeHHsI 0011ero oopa3oBaHus B 00yuyeHUH OUOJIOTHH B cpeiHel (TOTHOM) MIKOJIe TOMKHa ObITh HallpaBlieHa Ha
JTOCTHXKEHHE 00yUYaIOIUMHUCS CIICYIONUX JHYHOCTHBIX Pe3yJbTATOB:!

1) peanu3anuy THYECKUX YCTAHOBOK MO OTHOILIEHUIO K OMOJOTHYECKUM OTKPBITUSM, UCCIICIOBAHUAM U UX PE3YJIbTaTaMm;

2) mpu3HAHUS BRICOKOH IIEHHOCTH JKU3HU BO BCEX €€ MPOSIBIICHUSX, 30POBbSI CBOCTO U JAPYTUX JIFOJICH, pealln3aiiy YCTAHOBOK 3/I0POBOTO 00pasa
JKM3HHU;

3) chopMupOBaHHOCTH MMO3HABATEIHHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIYYEHHE HOBOT'O 3HAHUS B 00JIaCTH OMOJIOTHH B CBSI3H C

Oymay1iei npodeccuoHaANbHON ASSITENFHOCTHIO TN OBITOBBIMHU MPOOIEMaMy, CBSI3aHHBIMU C COXPAHEHHEM COOCTBEHHOTO 3/I0POBbS U SKOJIOTHUYECKOM
0Ee30IaCHOCTH.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHS BBIITYCKHUKAMU CTapIIeH IIKOIbI 6a30BOT0 Kypca OMOJIOTHH SIBISIFOTCS:

1) oBnazieHNE COCTABIIAIONIMMU UCCIIEI0BATEILCKON U MTPOCKTHOM JESITEIbHOCTH, BKIIFOYAsi YMEHUS BUCTh MPOOJIEMY, CTABUTh BOIIPOCHI,
BBIIBUTATh TUIIOTE3bI, JaBaTh OMPEIEICHHSI MOHSATHIM, Ki1acCu(UIMPOBaTh, HAOIIOaTh, MPOBOIUTH SKCIIEPUMEHTHI, I€TIaTh BHIBOABI U 3aKITIOYCHHS,
CTPYKTYPUPOBATh MaTepHall, 0ObSICHSITH, TOKA3bIBaTh, 3alUIIATh CBOU HJICH,

2) ymenust paboTaTh ¢ pa3HbBIMH UCTOUHUKAMU OMOJIOTHYECKON MH(OPMAIIMU: HAXOAUTh OMOIOTHYECKYI0 HH(OPMAIIMIO B Pa3TUYHBIX HCTOUHUKAX
(Texcre yueOHMKa, HAYYHO-TIOMYJIIPHOMN JIUTepaType, OMOJOTUUECKUX CIIOBAPSIX U CIPABOYHUKAX ), AHAIU3UPOBATH U OLIEHUBATh HH(POPMAIIHIO,
peoOpa3oBhIBaTh MHGOPMAITUIO U3 OJTHON POPMBI B APYTYIO;

3) crtocoOHOCTH BHIOMPATH IIEJIEBBIC U CMBICIIOBBIE YCTAHOBKHU B CBOMX JICMCTBUSAX M MOCTYIKAX MO OTHOIICHHUIO K )KUBOW MIPUPOJIE, CBOEMY
3I0POBBIO U 3/I0POBBIO OKPY>KAIOIINX;

4) ymeHus aJleKBaTHO MCIIOIB30BaTh PEUYEBbIE CPEICTBA SISl TUCKYCCUH U apTyMEHTAIIMU CBOEH TTO3UIINN, CPABHUBATH PAa3HBIC TOUKH

3peHHUs], APTYMEHTUPOBATH CBOIO TOUKY 3PEHUS, OTCTAUBATh CBOIO MO3UIIHIO.

IIpeaMeTHBIMM pe3yJIbTATAMHU OCBOSHUS BBIITYCKHUKAMHU CTapIIel MIKOJIBI Kypca OMOIoTHH 6230BOT0 YPOBHS SIBJISIOTCS:

B nosnasamenvnoii (unmennekmyanvhoii) cgpepe:



1) xapakTepucTHKa cofepaHusl OUOIOrHUECKUX TeopHid (KJIeTOYHas, SBONIOIMOHHAs Teopus JlapBuHa); yaenus BepHaackoro o 6uocdepe;
3aKOHOB MeHiens, 3aKOHOMEPHOCTEN H3MEHYMBOCTH; BKJIaa BHIAAIOIIUXCS YUEHBIX B pa3BUTHE OMOJIOTUYECKON HAYKHU;

2) BBIJIETICHUE CYIIECTBEHHBIX MTPU3HAKOB OMOJIOTHYECKUX OOBEKTOB (KJIETOK: PACTUTENBHBIX U )KHBOTHBIX, TOSACPHBIX U SIICPHBIX, MOJIOBBIX U
COMAaTHUYECKUX; OPraHU3MOB: OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX; BHJIOB, 3KOCUCTEM, OMocdephl) U mporeccoB (0OMEH BelIecTB, pa3MHOKEHHE,
JIeNIeHNe KIIETKH, OTUIOJ0TBOPEHHUE, ICHCTBUE UCKYCCTBEHHOTO U €CTECTBEHHOTO 0TOOPOB, GOpMUpPOBAHUE MPUCITIOCOOIEHHOCTH, 00Pa30BaHKE BHJIOB,
KpYrOBOPOT BEIIECTB U MPEBpaIlleHUs

SHEPTUU B IKOCHUCTEMAX U buocdepe);

3) oOBsicHeHne posiu 6UoIOruu B (POpMUPOBAHUH HAYYHOTO MUPOBO33PEHUS; BKJIaZa OMOIOTHYECKUX Teopuit B GOPMUPOBAHNE COBPEMEHHOM
€CTECTBEHHO - HAYYHOUW KapTHUHBI MUPA; OTPULIATEIILHOTO BIUSHUS AJIKOTOJIsl, HUKOTUHA, HAPKOTUYECKHUX BEILIECTB HA PA3BUTHE YETOBEKA; BIUSHUS
MyTareHOB Ha OpraHU3M YeJIOBEeKa, SKOJOTHUYeCKHUX ()aKTOpPOB HA OPTaHU3MBbI; IPUYUH 3BOJIOLNHU, U3MEHSIEMOCTH BUIOB, HAPYIICHUN Pa3BUTHUSA
OpPraHU3MOB, HACJIEICTBEHHBIX 3a00JIEBAaHUN, MyTAIlMi, YCTOMYMBOCTH ¥ CMEHBI SKOCHUCTEM;

4) mpuBeIeHNE A0Ka3aTeNbCTB (apryMeHTAIs1) €IMHCTBA )KMUBOW U HEKUBOM IPUPOJIBI, POJCTBA KUBBIX OPraHU3MOB; B3aUMOCBSI3€H OpPraHU3MOB
1 OKPY’KAFoIIIeH CpeJbl; HEOOXOUMOCTH COXPAaHEHHUSI MHOTOOOPAa3Hsl BHJIOB;

5) yMeHUe NoJIb30BaThCs OMOIOTMYECKON TEPMUHOIOTHEH M CUMBOJIMKOM;

6) pelieHne 3IeMEHTAPHBIX OMOJIOTHYECKUX 3aa4; COCTaBICHUE AIEMEHTAPHBIX CXEM CKPEIIUBAHMS M CXEM IepEeHOCca BEIIECTB U DHEPTUHU

B OKOCHCTEeMaXx (IIeTH TUTaHuUs);

7) orrcanue ocobei BUIOB 110 MOP(HOIIOTHYECKOMY KPUTEPHUIO;

8) BbISBIIEHUE U3MEHYHBOCTH, IPUCIIOCOOICHUH OPTaHU3MOB K cpe/ie 0OUTaHUs, UCTOYHIUKOB MYTareHOB B OKPYKaloIllel cpeie

(KOCBEHHO), aHTPOITOTEHHBIX U3MEHEHUH B 9KOCHCTEMaX CBOCH MECTHOCTH; M3MEHEHHH B 3KOCHCTEMaX Ha OMOJIOTHUECKUX MOJICIISX;

9) cpaBHEeHHE OHOJIOTHYECKHX O0BEKTOB (XUMUUECKHM COCTAB TeJ KUBOM M HEKMBOM MPUPOIBI, 3aPOIBIII YEIOBEKA U JPYTUX MIIEKOMUTAIOUINX,
MIPUPOIHBIE SKOCUCTEMBI U arPOIKOCHUCTEMBI CBOEH MECTHOCTH ), TPOIIECCOB (€CTECTBEHHBIN U MCKYCCTBEHHBINM OTOOPHI, ITOJIOBOE U OeCcroioe
pa3MHOXKEHHUs) U GOPMYITUPOBKA BHIBOJOB HA OCHOBE CPABHEHHUSI.

B yennocmmuo-opuenmavyuonnoi cghepe:

1) aHaM3 ¥ OIEHKA Pa3UYHBIX TUIIOTE3 CYIIHOCTH KU3HU, MPOUCXOXK/ICHUE YeTIOBEKA M BOSHUKHOBEHHE KU3HU, TTI00ATBHBIX SKOJIOTHUECKUX
poOJIeM U MyTeH UX PEIIeHHUs, OCTAEACTBUI COOCTBEHHOM JIEATETLHOCTH B OKPYXKAIOIIeH cpesie; Onoornueckoi nH(popmaiuu, moryqaeMon u3
Pa3HBIX UICTOYHHUKOB;

2) olleHKa 3TUYECKHUX aCIeKTOB HEKOTOPHIX UCCIEAOBAaHUHN B 00J1aCTH OMOTEXHOIOTHH (KJIOHUPOBAHUE, HCKYCCTBEHHOE OTUIOJJOTBOPEHUE,
HaMpaBlIEHHOE U3MEHEHHE TeHOMA).

B cghepe mpyooeoit deamenvnocmu: oBrageHe yMEHUSIMA U HaBBIKAMH TTOCTAHOBKH OMOJIOTMUECKHUX SKCTIEPUMEHTOB U OOBSICHEHUS UX
pe3yiabTaTOB.

B cghepe puzuueckoit desmenvnocmu: 000CHOBaHUE U COOIIOIEHNE MEP MPODUIAKTHKY BUPYCHBIX 3a00JICBaHUH, BPETHBIX MPUBBIYEK
(kypeHue, ynorpebaeHue aaKkorosi, HApKOMaHHsl ); TPaBIII TOBEICHUS B OKPYKAIOIIEH cpejie.

B pe3yabTare usyuenusi yaeoOHoro npeamera «buosiornsi» Ha ypoBHe cpeaHero (MoJHOro) o0mero o0pa3oBaHus BbIYCKHUK HA 0230BOM
YPOBHE HAYYHUTCH:
— pacKphIBaTh HA IPUMeEpPax poiib OMOIOTHUH B OPMUPOBAHUU COBPEMEHHON HAYYHOUW KAPTUHBI MUPA U B MIPAKTUIECKON JAESITETFHOCTHU JTIO/ICH;



— TIOHUMATh ¥ OITMCHIBATH B3aMMOCBSI3b MEX]y €CTECTBEHHBIMU HAyKaMH: OHOJIOTHEH, (PU3UKOM, XMMHEH; YCTAHABITUBATH B3aUMOCBSI3b
MPUPOAHBIX SIBJICHU;

— TIOHUMATh CMBICH, Pa3JIMYaTh U ONMUCHIBATH CHCTEMHYIO CBSI3b MEXK/Iy OCHOBOTIOJIATrAlOIUMU OUOJIOTHYECKUMU TTOHATUSIMU: KIIETKA, OPTaHU3M,
BH/I, DKOCHCTEeMa, Onocdepa;

— TPOBOJIUTH IKCIIEPUMEHTHI 110 U3yUEHUIO OMOJOTHYECKUX O0BEKTOB U SIBJICHUN, OOBSICHATH PE3YJIbTAThl SKCIIEPUMEHTOB, aHAIU3UPOBATH

ux, GopMynHpoBaTh BHIBOIBL;

— HCTOJIB30BaTh OCHOBHBIC METO/IbI HAYYHOTO ITO3HAHUS B YUCOHBIX OMOIOTHYECKUX MCCIIEIOBAHUSIX, IIPOBOIUTH IKCTIEPUMEHTHI IO

M3YYCHUIO OMOJIOTMYECKUX OOBEKTOB U SIBJICHHM, OOBACHATH PE3YyIbTaThl SKCIIEPUMEHTOB, AaHATTU3UPOBATh UX, (OPMYIUPOBATH BHIBObL;

— ¢GopMyIUPOBATh THUIOTE3bI HA OCHOBAHUHU MIPEITIOKEHHONU OMOJIOTHYeCKON HH(POPMAITUH U MPEAIaraTh BAPUAHTHI TIPOBEPKU TUIIOTE3;

— CpaBHUBATh OMOJOTHYECKHE 0OBEKTHI MEXKy COOOM O 3aJaHHBIM KPUTEPUSIM, JI€JIaTh BHIBOJBI U YMO3AKIIIOUEHHUSI HA OCHOBE CPAaBHEHUS;

— 000CHOBBIBAThH €IUHCTBO KUBOM M HEXKUBOU MPUPOJIbI, B3AUMOCBSI3U OPTaHU3MOB U OKPYXKAIOIEel Cpe/ibl HA OCHOBE OMOJIOTUYECKUX TEOPHUA;
— TIPUBOJUTH IPUMEPHI BEIIECTB OCHOBHBIX I'PYIII OPTaHUYECKUX COCTUHEHUI KIETKH (OENKOB, )KUPOB, YIIIEBOJAOB, HYKIEUMHOBBIX KUCIIOT);

— pacrno3HaBaTh KJICTKH (IPOKAPUOT M dYKApUOT, PACTCHHUI 1 )KHUBOTHBIX ) TI0 OIMIMCAHUIO, HA CXEMAaTHYCCKIX U300paKCHHSIX; YyCTAHABINBATH CBSI3b
CTpoeHHs U (PYHKIUNA KOMIOHEHTOB KJIETKH, 000CHOBBIBATH MHOTO0Opa3He KIETOK;

— 0OBSCHATH MHOTOO0pa3re OPraHu3MOB, IPUMEHSISI HIBOTIOIIMOHHYIO TEOPHIO;

— OOBSCHATH MPUYHHBI HACIEACTBEHHBIX 3a00JI€BaHUL;

— BBISIBJIATh N3MCHUMBOCTH Y OPTaHU3MOB; CPAaBHUBATh HACIICACTBCHHYIO U HEHACIICJCTBCHHYIO H3MEHUYNBOCTb;

— BBISIBJIATH MOp(dooruueckue, Gpu3noIornieckre, NoBeIeHYeCKe aJalTallii OPraHu3MOB K cpejie OOUTaHUs U JEHCTBUIO

9KOJIOTMUECKUX (PaKTOPOB;

— COCTaBJISITh CXEMBI [IEPEHOCA BEIIECTB U YHEPTHH B SKOCUCTEME (IIENU MUTAHUSA);

— TIPUBOAMTH JI0KA3aTEIHCTBA HEOOXOAMMOCTH COXpaHEeHUsI OnopazHoo0pa3ust ik YCTOWYMBOTO PA3BUTHS U OXPaHbI OKPYKAIOIICH CPeIbI;

— OILIGHUBATH JOCTOBEPHOCTh OMOIOTUYECKOM MH(OPMALIUY, TOTYYEHHON U3 Pa3HbIX UCTOYHUKOB;

— TIPEJCTABJIATH OMOJOTUIECKYI0 NH(DOPMAIIHIO B BHJIE TEKCTA, TAOJHIIBI, TpaduKa, TUarpaMMBbl U JIeJIaTh BHIBOJIBI HA OCHOBAaHUH
MIPEJICTABICHHBIX TAaHHBIX;

— OIICHUBATH POJIb JOCTHKEHUM T€HETHUKH, CETIEKIINH, OMOTEXHOJIOTHUHU B MPAKTHUYECKOU JIEATETLHOCTH YEJIOBEKa,

— OOBSCHATH HETATUBHOE BIUSHUE BEIIECTB (aJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB) HA 3apPOJIBIIIEBOE PA3BUTHE YETIOBEKA.
BbinycKkHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

— dasamu HayuHoe 00bACHEeHUe OUONOSUYECKUM haKkmam, npoyeccam, s81eHuUsmM, 3aKOHOMEPHOCIAM, UCNONb3YA DUOI02uYecKue meopuu
(K1emounylto, 3601I0YUOHHYIO), YueHue 0 buocgepe, 3aKOHbI HACIEOCMBEHHOCU, 3AKOHOMEPHOCMU USMEHYUBOCMU;

— Xapaxkmepuzo8ams co8peMeHHble HaNPAasIeHUus 8 pa3sumul OUOI0SUU, ONUCHIBAMb UX 803MONCHOE UCNONIb308AHIUE 8 NPAKMUYECKOU
oesmenbHoCmu,

— cpasHugams cnocobbl 0eneHus Kiemku (Mumo3s u metos),

— pewams 3a0ayu Ha nocmpoenue gppaemenma emopou yenu JJTHK no npeonosxcennomy ¢ppaemenmy nepsou, uPHK (MPHK) no yuacmxky JIHK;
— pewams 3a0ayu Ha onpeoeneHue Koauiecmea XpoMocom 8 COMaAMUIecKux U noJ08blxX KIemKax, d maxdice 6 Kiemkax nepeo Hauaiom OeleHusl
(Melio3a unu Mumo3sa) u no e20 OKOHYAHuU (0Jisi MHO2OKIIEMOYHbIX OP2AHUIMOB);
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— peuiambsb ceHemuuyecKkue 3a0a4u Ha MOH02U6pUOH0€ CKpewuearue, cocmaeisimbs Cxembvl MOH02M6pI/laH020 CKpewuearnusd, npumeHrsis
3AKOHbl HACIEOCMBEEHHOCU U UCnob3ys 6u0ﬂ02uqea<yi0 MEPMUHONOCUIO U CUMBOJIUK)

— ycmaxnaeiueamb mun HACe008aAHUS U xapakmep nposeleHUsl npusnaKka no 300aHHOU cxeme pOOOCJZOGHOIZ, NPUMEHRSA 3AKOHbL HaCﬂedcmeeHHocmu;

— OYyeHueambv pe3ylbmaimal 63AUMOO0EUCEUS YeN08eKa U OprchaiOl/b;eﬁ cpedbl, npoOcHO3UpPO6aNtb 603MONCHbLE nocieocmeus 0esmenbHoCmu

yenosexa Oisl cyuiecmeosarnus OmoenbHbIX OUOI02UYECKUX 00BEKMOB U yejvlx npupodyblx COO6W€CWZ€.

4. TemaTHueckoe INIAHUPOBAHUE

Ne riaBbl HaumeHnoBaHmue rjiaBbl KoandecTBo yacoB

1 VicTopusi 9BOJIFOIIMOHHOTO YUYCHUSI 7

2 MUKpO3BOITIOIHUS 10

3 Maxpo3BoTFOIHS 7

4 BoO3HHMKHOBEHHE U Pa3BUTHE KU3HU Ha 3eMIIe 14

5 YenoBek — OMOCOLMAIbHAS CUCTEMA 19

6 DKOJIOTHS — HAyKa O HAJIOPTAaHU3MEHHBIX CHUCTEMax 2

7 OpraHu3msl 4 cpesja 0OuTaHUs 14

8 DKOJOTHYecKasi XapaKTepUCTUKA BUJIA M TOMYJISIIUN 5

9 Coo011ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI 10

10 buocdepa — rinobanpHas 3xocucTeMa 3
11 UYenoBek U OKpysKarolas cpena 5
IToaroroska k EI'D 3

Hroro 99
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