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IlosicHUTENBLHAA 3aNIHCKA

B cucreme ecTecTBEHHO-HAy4YHOrO OOpa30BaHMs OHONOTHS KaKk Y4eOHBIH MpeaMeT 3aHMMAaeT BaXHOE MECTO B (DOPMHUPOBAHMU: HAYYHOU
KapTUHBI MUpPa; (YHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOJUMOM sl TIOBCEIHEBHOW XM3HH, HABBIKOB 3/JI0pPOBOTO M OE30MACHOTO JJIs YeJlOBEKa U
OKpy>Karolel cpeibl 00pa3a »KU3HHU; HIKOJOTUUYECKOr0 CO3HAHUS; IEHHOCTHOTO OTHOILIEHMS K KUBOM MPUPOJIE U YEJIOBEKY; COOCTBEHHON MO3MLIMU IO
OTHOILICHMIO K OHOIOrndeckoi MH(opManuu, moixyd4aeMoid U3 pa3HbIX MCTOYHUKOB. M3yueHue OMONOTHMU cO3JaeT yCloBUs s (OpMUPOBaHUS Y
06yan0H1chs[ HWHTCJUICKTYAJIbHBIX, I'PAXIAHCKUX, KOMMYHUKAIIMOHHBIX 1 I/IH(l)OpMaHI/IOHHI)IX KOMHGTCHHHﬁ.

OcBoeHme MpOrpaMMBbl 10 OMOJIOTUU OOECIIEYMBAET OBJIAZICHUE OCHOBAMH y4eOHO-MCCIIEOBATEIBCKOW IEATEIFHOCTH, HAYYHBIMH METOAAMU
pELIECHNs Pa3IMYHbIX TEOPETUUECKUX U TPAKTUYECKUX 3a1a4.

N3yuenne Ouonornn Ha 0a30BOM YPOBHE OpPHUEHTHPOBAHO Ha oOecneueHue oO0I1eo0pa30BaTEIbHOM M OOLIEKYIbTYPHOW MOATOTOBKU
BBIITYCKHUKOB. V3yueHue OMOJIOTHH Ha yriyOJIeHHOM YpPOBHE OPMEHTHPOBAHO Ha: MOJATOTOBKY K MOCIIEAYIOUIEMY POo(ecCHOHATBPHOMY 00pa30BaHUIoO;
pa3BUTHE WHAMBUAYAJIbHBIX CIIOCOOHOCTEH oOywarouuxcs InyTeMm Ooiiee TJIyOOKOro, ueM MpelycMaTpuBaeTcsi 0a30BbIM YpPOBHEM, OBJaJCHUS
OCHOBAaMHU OMOJIOTUH U METOAAMHU M3yUYEHHsI OPraHUYECKOI0 MHpa.

Ha 6a3oBom ypoBHe u3yuenue npeamera «buonorus» B yactu (HopMUpOBaHHS y OOYHYAIOIIMXCS HAYYHOTO MHPOBO33PEHUS, OCBOCHHUS
O6HICHayT~IHI>IX MCTOO0B, OCBOCHHUA IMPAKTUYCCKOTO IMPUMCHCHUSA HAaYyYHBIX 3HAaHUHA OCHOBAHO Ha MCKIIPCIMETHBIX CBA3AX C MPEAMCTAMU obOmacren
CCTCCTBCHHBIX, MATCMATUYCCKUX U TYMAaHUTAPHBIX HAYK.

ba3oBblii ypoBeHb

buosiorus Kak KOMILIEKC HAYK O sKMBOM NpUpoIe

buonorus kak KOMIUIEKCHasi HayKa, METObl HAYyYHOTO MO3HAHUS, UCHIOJb3yeMble B Ouosnorun. Cospemennvle nanpagieHus 6 ouonocuu. Pomb
O6uo0ruK B OPMUPOBAHUU COBPEMEHHOW HAyYHOM KapTUHBI MUpPa, IPAKTUUYECKOE 3HaYeHHE OMOJIOTHYECKIX 3HAHUH.

Bbrnonornueckme cuCcTeMBI Kak IpeaAMET U3YUCHUA OHOJIOTHH.

CTpyKTypHbIe U (PYHKIIHOHATbHBIE OCHOBBI KU3HU



MonekynspHble OCHOBBI Ku3HM. Heopranuueckue BeiiecTBa, uX 3HaueHue. Opranudeckue BemiecTBa (YIJIEBOJbI, JUMUABL, OENKH,
HYKJIEUHOBBIE KUCI0ThI, AT®) 1 ux 3nauenue. buononumepsl. /{pyeue opeanuueckue éewyecmsa kiemku. Hanomexnonozuu 6 buonozuu.

[uronorus, MeTonpl HUTOJOTHHU. POJb KIETOUYHON TEOPUM B CTAHOBJIEHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTuHbl Mupa. Kiertku
MIPOKAPUOT U AYKapuoT. OCHOBHbBIE YaCTH M OPraHOUIbI KIETKH, UX (PYHKILIUU.

Bupycsl — HekerouHast popma )KU3HH, Mepbl TPOPHIAKTUKN BUPYCHBIX 3a00JI€BaHUIA.

KusnenestenbHOCTh KIeTKU. [lnmactmueckuii oOmen. doTocuHTE3, XeMOCHHTE3. buocwHTe3 Oenka. DHepreTudyeckuii oOMeH. XpaHCHHE,
repeaada ¥ peain3alis HaclleJCTBEHHOW MHpOpManuu B KieTke. [ eHetnueckuii ko. I'eH, reHoM. [ enomuka. BausHue napkozceHHblx 6eujecms Ha
npoyeccwl 8 Kiemke.

Knerounsrnii nuki: natepdasa u aenenne. Muto3 u Meiios, nx 3Hadenne. CoMaTH4ecKie U MOJIOBbIE KIETKH.

Opranusm

Opranusm — euHoe 11eloe.

XKuznenestenbHOCTh Opranusma. Perymsimus QyHkimii opraHu3zMa, ToMeocTas.

Pa3zmuoxxenune opranuzMoB (O6ecmosioe 1 mosioBoe). Cnocobwl pasmuodiceruss y pacmerutl u sHcugomusix. UHIUBUIyaIbHOE Pa3BUTHE OPraHNU3Ma
(ontorenes). [IpuunHbl HapylmeHU pa3BUTHSA. PenmpoIyKTUBHOE 3/I0POBhE YEIOBEKA; MOCIEICTBUS BIMSIHUS QJIKOTOJSI, HUKOTHHA, HAPKOTHYECKUX
BEIIECTB Ha YMOPUOHAIILHOE Pa3BUTHE YeNOBeKa. JKu3HeHHble YUKIbI PA3HBIX 2PYIN OP2AHUIMOB.

['eneTnka, MeTonbl TeHETHKU. ['eHeTHUECKas TEPMHUHOJOTUS U CHUMBOJIMKA. 3aKOHBI HacineAcTBeHHOCTH I'. Mennens. XpoMocoMHas Teopus
HacneacTBeHHOCTH. Onpenenenue nosa. CliemieHHOe ¢ TI0JIOM HacJleI0BaHKeE.

I'enetuka yenoBeka. HacnencreenHsie 3a001€BaHUs Y€IOBEKA U UX MPEIYIPEKIEHNE. DTUUECKHUE ACTIEKTHI B 007aCTH MEIUIIMHCKON T€HETUKH.

I'enotun u cpena. HenacnenctBeHHas USMEHUYMBOCTh. HacnencTBeHHass H3MEHUMBOCTh. MyTareHbl, X BIUSHUE Ha 3[I0POBbE YETOBEKA.

JlomecTtukanus u cenekuus. MeTosl cenekiui. bBUoTeXHomorus, ee HampaBiIeHHs U IePCIIeKTUBBI Pa3BUTHs. buobezonacnocmeo.

Teopus 3BoTIOLUH



PazButue 3BOIIOIMOHHBIX UEH, BoMOIMOHHAs Teopust Y. Jlapuna. CunTeTnyeckas Teopus 3Bosonnu. CBUAETENHCTBA 3BOJIIOIUU KUBOU
npupoabl. MUKPOIBOIIONHS U MaKpO3BOJIONUs. Bus, ero kpurepun. [lomynsnus — sieMeHTapHas €IMHULA SBOIOIHH. J[BIKYIIIUE CHITBI SBOJIOIUH,
UX BJIMSHUE Ha reHOQOoH] nonyasiauruu. HanpaBneHus 3BoOUN.

MHuoroo6pasue opraHu3MoB Kak pe3yJbTaT 3Boaouuu. [IpuHiune! kiaccupukanuu, CHCTeMaTHKA.

Pa3BuTue xu3Hu Ha 3emiie

['amoTe3bl MpouCX oK ACHMS )KU3HH Ha 3eMiie. OCHOBHBIC ATAITbl YBOJIONNN OPTAaHUYECKOTO MHpa Ha 3emiIe.

CoBpeMeHHbIE TIPE/ICTaBICHHS O MPOUCXOXKICHUN YeOBeKa. DBOIIOLMS deloBeka (aHTpomnoreHes). JBrkymiue cuiibl aHTpomnoreHe3a. Pacer
YeNoBeKa, MX MPOUCXOKICHNUE U €IUHCTBO.

Opranu3mbl U OKpYy:Kawmas cpeia

[TpucnocoOaeHnst OpraHu3MOB K JICHCTBUIO AKOJIOTHUECKUX (DaKTOPOB.

buoreornienos. Dxocucrema. PaznooOpasue sxocucteMm. B3auMooTHOIIEHHS TOMYJISINI pa3HbIX BUAOB B 3KOocHcTeMe. KpyroBopoT BeliecTB u
MOTOK PHEPTHH B DKOCHUCTEME. Y CTOWYMBOCTh M JUHAMHKA dKocucTeM. [locaencTBus BAUSHUS JesITEIbHOCTH YeNIOBeKa Ha dKocucTeMbl. CoXxpaHeHue
O0ropa3zHO0Opa3usi KaKk OCHOBA YCTOMYMBOCTH SKOCHCTEMBI.

CrpykTypa 6uochepsl. 3akOHOMEPHOCTH CYIIECTBOBaHUS Onocdepsl. Kpyeosopomul sewjecme 6 buocgepe.

I'mobGanbHbIe aHTpONIOTEHHBIE U3MeHeHus B 6uocdepe. [IpobieMbl ycTOMYNBOTO pa3BUTHSL.

Ilepcnexmusbl pazgumus OUOI02UYECKUX HAYVK.

Cnucok 1a00paTopHbIX M NpakTHYeckux pador 10 kaace:

1.M3yueHne KIETOK paCTeHHIA U )KHBOTHBIX IOl MUKPOCKOTIOM Ha TOTOBBIX MUKpOIpEnapaTax U UX ONHCAaHUE.

2. BeIsIBNIeHHE IPU3HAKOB CXOJICTBA 3apOIBIIICH YeIOBeKa 1 IPYTHX MO3BOHOYHBIX KHBOTHBIX KaK TOKAa3aTeIbCTBO MX pojcTBal. Pemenne
3JIEMEHTAPHBIX 33]a4 10 MOJEKYJISIpPHONU OMOJIOTHH.

4. Pemenyne reHeTHUECKUX 3a/1a4.

5. CocraBieHne 1 aHaJIU3 POJOCIOBHBIX YEJIOBEKA.

Cnucok 1a00paTOpPHBIX U NPaKTHYecKuX padot 11 kaace:
1. CpaBHenue BHI0B 10 MOP(OIOTHUECKOMY KPUTEPHIO.



BrisBiienne npucnoco0aeHnid OpraHu3MOB K BIUSHUIO Pa3JIMYHBIX SKOJOTHYECKHUX (DAKTOPOB.
N3yuenue u onrcaHne 3K0CUCTEM CBOEH MECTHOCTH.

CocraBlicHHE IMUILIEBBIX IICIICH.

OneHka aHTPONOT€HHBIX U3MEHEHUN B MPUPOJIE.

arwN

Temamuueckoe nianupoganue yuebnozo npeomema «buonoeusny. 10 knacc.

U3 HUX:

Ha3BaHUE pa3jena KOJI-BO 4acOB PaKTHYECKHE/ KOHTPOJIbHBIE
nabopaTopHbIE paboThI

Buosnorus xak Hayka. 3 1

MeTo/1bI HAy9HOTO TIO3HAHMSI.

Knertka. 10 2

Opranusm. 21 3 2

Bcero:  (peseps 1 gac) 34 5 3

.Temamuueckoe nianuposanue yuebnozo npeomema «buonoeusy.l1 knacc.

W3 HUX:
KOJI-BO
Ha3BaHUE pa3zena qACOR NpaKkTU4YeCcKue/ KOHTPOJIbHbBIE
nabopaTopHbIE paboThl
Bun. 21 1 2
DKocucreMa. 12 4 1
Bcero: 33 5 3

IInanupyemvie pezynomamsi oceoenus yuedonoeo npeomema «buonocusa» no umoeam 10 knacca
JINYHOCTHBIE PE3VJIbTATHI:
- [locTenenHo BeICTpanBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHUE.
— Oco3HaBaTh COBPEMEHHOE MHOTOO0pa3ue TUTIOB MUPOBO33PEHUS, OOIECTBEHHBIX, PETUTHO3HBIX, aTEUCTHUYECKHUX, KYIbTYPHBIX TPAIUIUI, KOTOPBIS
OTIPEIEISAIOT Pa3Hble 00BICHEHHS TIPOUCXOIAIIETO B MHPE.
— BripabatbiBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIE dKU3HEHHBIE BOMTPOCHI, KOTOPBIE CTABUT JIMYHBIN KU3HEHHBIN OTIBIT.



—Y4UThCA UCIIONB30BATh CBOM B3IJISIIBI HA MUD JJISl OOBSICHEHHUS PA3IMYHbIX CUTYAIlHH, pelIeHNs] BOZHUKAIOIIUX POOJIeM U U3BJICUEHUS KU3HEHHBIX
YPOKOB.

-Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTh U MU3y4aTh B yUeOHHKaX IO pa3HbIM IpeaMeTaM Marepual (U3 MaKCUMyMa), UMEIOUINI OTHOLICHHE K CBOUM
HHTEpecaM.

- [IpuoOpeTtath OMBIT yyacTHs B Jieiax, IPUHOCSIIUX O3y JOSIM.

-YYHUTbCS CAMOCTOSTENILHO BHIOMPATh CTHIIb TOBEJCHHS, TPUBBIUKH, OOecTIeunBaronue 0e30nacHblii 00pa3 )KU3HU U COXpAaHEHHE 3/J0POBbs — CBOETO, a
TaK ke OJU3KUX JII0CH U OKPYKAIOIIKX.

-YYHUTbCS CAMOCTOSITENFHO IPOTHUBOCTOSATH CUTYALIUsIM, IPOBOIMPYIOLINM Ha TOCTYIKH, KOTOPBIE YTPOXKAIOT O€30MaCHOCTH U 3710POBBIO.

-BriOuparh moctynku, HaleleHHbIE HAa COXpPaHEHHE U OepekHOe OTHOIIEHUE K MPUPOJE, OCOOCHHO KUBOM, n30eras MpoTUBOMOIOKHBIX MOCTYIIKOB,
IIOCTENIEHHO Y4ach U OCBauBasl CTPATETHIO PALIMOHAIIBHOIO IIPUPOIOIOIB30BAHMS.

-Yuuthcs yOeKIaTh APYTUX JOJEH B HEOOXOAUMOCTH OBJIA/ICHUS CTPATEerHel palioHaIbHOTO MPUPOIONOIB30BaHUS.

-Vcnonb30BaTh 3KOJO0TMUYECKOE MBILUIEHHE I BBIOOpA CTPaTEruu COOCTBEHHOTO MTOBEACHUSI B KAUECTBE OJJTHOM U3 LIEGHHOCTHBIX YCTAHOBOK.

METAIIPEJIMETHBIE PE3VYJIbTATHI:
Pezynamusnvie YY/I:
-CaMOCTOSITEIbHO ONPEAEIIATD 11U, 33]]aBaTh MapaMeTpbl U KPUTEPUH, TIO KOTOPBIM MOXKHO OIIPEAEIUTh, YTO 1EIb JOCTUTHYTA.
-OneHuBaTh BO3MOXKHBIE TMOCIEACTBHS JOCTHKEHHUS MOCTABJICHHON LENH B JAEATEIbHOCTH, COOCTBEHHOW >KM3HM W JKU3HHM OKPYKAIOIIUX IOJEH,
OCHOBBIBASICh HA COOOPKEHHSIX STUKU U MOPAJIU.
-CtaBuTh ¥ POpMYIHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTENIbHON 1eATEeIHbHOCTH U KU3HEHHBIX CUTYaIIHSX.
-OneHuBaTh pecypchl, B TOM YKCIIE BPEMs U IPYyTHe HeMaTepUallbHbIE PECYPChI, HEOOXOIUMBIE /TSl IOCTHKEHUS TTOCTaBICHHOM 11EJTH.
-BriOupath myTh TOCTHKEHUS €U, TUTAHUPOBAThH PEIlieHHe TTOCTABICHHBIX 33/1a4, ONTUMU3UPYS MaTepUaIbHbIE 1 HEMaTepHAIbHBIE 3aTPaThI.
-Oprann3oBbiBaTh 3((HEKTUBHBIN IOUCK PECYPCOB, HEOOXOIUMBIX I JOCTUKEHUSI IOCTABJICHHON LEJIH.
-ConocTaBisTh NOJYYEHHBIN PE3YNIBTAT IEATEILHOCTH C IIOCTABICHHON 3apaHee LENbIO.
Ilo3znasamenvuvie YVJI:
-MckaTh 1 HaxXoIUTh 0000IIEHHBIE CIIOCOOBI pelIeHus 3a7a4, B TOM YUCIE, OCYIIECTBISITh Pa3BEPHYThIA  MH(GOPMAIMOHHBIA TOWCK U  CTaBUTh HA
€ro OCHOBE HOBBIC (yueOHBIC U MO3HABATEIHHBIC) 3a/1a4H.
-Kputnyecku oneHUBaTh U MHTEPIPETUPOBATH HHPOPMAIIHIO C PA3HBIX MO3HUITUH, pacliO3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHS] B HH(POPMAITMOHHBIX
HMCTOYHHKAX.
-Mcnonb30BaTh paznudyHbIe MOCITHHO-CXEMATHUYECKUE CPECTBA VIS TIPEICTABIICHHS CYIIECTBEHHBIX CBA3€H W OTHOIICHUM, a TAK)KE MPOTUBOPEUHA,
BBISIBJICHHBIX B MH()OPMAIMOHHBIX HCTOYHHUKAX.
-HaxoauTe 1 NpUBOIUTH KPUTUUECKHE APTYMEHTHI B OTHOIIEHUH IEUCTBUM U CYKJIEHU APYroro.
- CHokoWHO W pa3yMHO OTHOCUTBHCS K KPUTHUECKHM 3aMEUaHUSIM B OTHOIIEHHH COOCTBEHHOTO CYKIEHHUS, pacCMaTpUBaTh WX KakK Pecypc
COOCTBEHHOTO Pa3BUTHUS.



- BeIxouTh 3a paMK# y4eOHOTO MpeaMeTa U OCYIISCTBIIATH LeJICHAIIPaBICHHBIN MTOMCK BO3MOKHOCTEH JIJIsl IIMPOKOTO MEepeHOca CPEICTB U CIIOCOOOB
JICHCTBUS.

-BricTpanBaTh WHIWBHIYyaJIbHYIO O0Opa30BaTEIbHYIO TPACKTOPUIO, YYUTHIBAsS OTPAHUYEHUS CO CTOPOHBI JAPYIHMX YYaCTHUKOB M PECYPCHBIC
OTpaHUYCHHUS.

-MeHATh U yIepKUBaTh pa3HbIC MO3UIIMHU B MO3HABATEIIBHOM JAEATEILHOCTH.

Kommynuxamuenvie YV/I:

-OCylIeCTBIIATh JIETOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMU (KaK BHYTPU OOpa30BaTEIBHON OpraHU3aIluy, TaK U 3a e
npeesaamMu), ToA0NpaTh NapTHEPOB IS AETOBOM KOMMYHHMKAIIUN UCXO/I U3 COOOPaKEHUN pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE

JUYHBIX CUMIIATHUH.

-IIpu ocymecTBieHnn TPyNmnoBoil pabOThl OBITH KaK PYKOBOJAUTENEM, TaK M UYWIEHOM KOMaHIbl B pa3HbIX poJsX (TeHepaTtop HUIeH, KPUTHK,
WCIIOJTHUTEIIb, BBICTYIMAIONINHI, SKCIEPT U T.1.).

- KoopnuuupoBath U BBINONHITE pabOTy B YCIOBUSX PEATbHOTO, BUPTYaTbHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUSI.

-Pa3BepHyTO, TIOTMUHO ¥ TOYHO M3J1araTth CBOIO TOUYKY 3PEHHUS C UCIIOIb30BAHUEM aJIEKBATHBIX (YCTHBIX U TUChMEHHBIX ) S3BIKOBBIX CPE/ICTB.
-Pacnio3naBath KOH(IMKTHOTEHHbIE CUTYallUU U MPEIOTBpALIaTh KOH(IUKTBI O UX AaKTUBHOW(]A3BI, BEICTpAUBATh AEIOBYIO M 00pa30BaTEIbHYIO
KOMMYHUKAIUIO, U30€ras JTUYHOCTHBIX OIEHOYHBIX CYXICHHUH.

Jlnanupyemblie pe3yapTaThl OCBOEHUs yueOHOoro mnpeamera «buonorusi» no uroram 11 xnacca.

JIMYHOCTHBIE PE3VIJIBTATHI:
- Oco3HaBaTh €AMHCTBO M IEJIOCTHOCTh OKPY)KAIOLIEro MHUpa (B3aUMOCBSI3b OPraHOB B OpraHU3Me, CTPOEHHUs OpraHa W (PyHKIUH, KOTOPYIO OH
BBITIOJTHSET, B3aUMOCBS3M OPraHU3MOB JPYT C JPYIOM B PacTUTEIbHOM COOOIIECTBE, C (paKTOpaMu HEKUBOM NMPUPOABI U T.J.), BOSMOXHOCTU €T0
II03HABAEMOCTH.
- [locreneHHO BBICTpauBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHHE.
-Oco3HaBaTh NOTPEOHOCTH M TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHUCIIE U B PAMKaX CaMOCTOATEIbHOMN 1€ TEIbHOCTH BHE IIKOJIBI.
-O1ieHUBaTh )KU3HEHHBIE CUTYALIUU C TOYKU 3peHus 0€3011acHOro 00pasa *KU3HU U COXPaHEHUS 3/J0POBbSI.
- OLIeHNBATh YKOJIOTMYECKNN PUCK B3aUMOOTHOILIEHUI Y€JI0BEKA U IPUPOABI.
-Mcnonb3oBaTh CBOM HWHTEpeChl Jid BbIOOpAa WMHIMBHUIYadbHOW OOpa30BaTEeIbHOM TpaeKTOpUM, MOTEHIHATbHOM Oyayuied mnpodeccun u
COOTBETCTBYIOLIETrO yri1yO0nEHHOTO (MPOPHIBHOT0) 00pa30BaHUsl.
-IIpnoGpeTars ONBIT yuacTHs B JefaX, IPUHOCAIINX MOJIB3Y JIFOSM.
-Y4uThCS CaMOCTOSITENILHO MMPOTUBOCTOATH CUTYALIUSIM, TPOBOLUPYIOIIUM Ha MOCTYIKH, KOTOPBIE YTPOXKAIOT O€30MaCHOCTH U 3JI0POBBIO.
-Yuntbes yoexxaaTh Apyrux Jrojaei B HEOOXOJMMOCTH OBJIQJICHUSI CTpAaTeTHEeH palliOHaIBLHOTO MPUPOI0TIOIb30BAHUS.
-Vcnonb30BaTh 3KOJIOTHYECKOE MBILIUIEHHE IS BBIOOpa CTpaTerui COOCTBEHHOTO MOBEACHUSI B KAUECTBE OJJTHOM U3 IIEGHHOCTHBIX YCTAHOBOK.



METAIIPEJMETHBIE PE3YJIbTATDI:

Pezynamusnvie YVJ/I:

-CaMOCTOSITEIbHO ONPEAEIIATD 11EJH, 33/1aBaTh MapaMeTPhbl U KPUTEPUHU, IO KOTOPHIM MOKHO OIPEAEIUTh, YTO 1EIb JOCTUTHYTA.

-OueHuBaTh BO3MOYKHBIE MOCHEACTBHS JIOCTHKEHHUS IMOCTABICHHOM LIETH B JAEATEIbHOCTU,COOCTBEHHOW >KM3HU W KH3HU OKPYKAIOLIUX JIIOJIEH,
OCHOBBIBASICh HAa COOOPAXKEHUSIX 3TUKU U MOPAJIU.

— CtaBuTh ¥ GOPMYIUPOBATH COOCTBEHHBIE 33/]a4H B 00pa30BaTEIbHON ACITEIbHOCTH U JKU3HEHHBIX CUTYaIUIX.

— OtneHUBaTh PECYPCHI, B TOM YHCIIC BPeMsl U JPYTHe HeMaTepUaIbHbIC PECYPChl, HEOOXOIMMBIE [T TOCTHKEHUS TIOCTABJICHHOM IIEJIH.

— BpIOuparh nyTh TOCTHXKEHUS 1IENU, TUIAHUPOBATh PEIlICHUE MOCTaBICHHBIX 3a/1a4, ONITUMU3HUPYS MaTepHallbHbIe U HeMaTepuaabHbIe 3aTPaThI.

— Opraan30BbiBaTh () (HEKTHBHBINA TOUCK PECYPCOB, HEOOXOIUMBIX JJIsI JOCTHKCHHUSIIOCTABICHHOM IIEITH.

— ConocTaBisTh MOTYYSHHBIN pe3ybTaT ASSTebHOCTH C TOCTABICHHOM 3apaHee LEeJblO.

Io3znasamenvuvie YVJI:

-MckaTh 1 HaXOAUTH OOOOIIEHHBIE CIIOCOOBI PEIeHHs 3a/1a4, B TOM YHUCIIe, OCYLIECTBISATh pa3BepHYTHI HHPOPMAIIMOHHBIA MOUCK M CTAaBUTh HA €ro
OCHOBE HOBbIE (YueOHbIE U I03HABATEIIbHBIE) 3a/JauH.

— Kputnuecku olieHUBaTh U HHTEPIIPETUPOBATh MH(POPMALIHIO C PA3HBIX MO3UIIHH,

-PacniosnaBath u (pUKCHpPOBATH MPOTHBOPEYUS B NMH(OOPMAIIMOHHBIX HCTOYHHUKAX.

— Hcnonb3oBaTh pa3auvHble MOAEIBEHO-CXEMATHUYECKUE CPECTBA TSl MPECTABICHUSACYIIECTBEHHBIX CBSA3€H W OTHOIICHUH, a TAaKXKE MPOTHUBOPEUUN,
BBISIBJICHHBIX B MH()OPMAITMOHHBIX HCTOYHUKAX.

— HaxoauTh 1 mpuBOIUTH KPUTHUECKHE apTYMEHTHI B OTHOIICHUU JIEHCTBUHN U CYKIEHHUI IPYroro; CIOKOWHO U Pa3yMHO OTHOCUTHCS K KPUTHYECKUM
3aMEYaHMsIM B OTHOIIIEHUU COOCTBEHHOTO CYKJICHHS, pPACCMAaTPUBATh X KaK PECYypc COOCTBEHHOTO Pa3BUTHA.

— BeIxoauTh 3a paMku yueOHOTO MpeAMeTa U OCYIIECTBIATH LieJICHANPABICHHBIN MOMCK BOZMOXKHOCTEH AJIs MIMPOKOTO MEepeHoca CPEICTB

U CIIOCOOOB JAEHCTBHUS.

— BricTpanBaTh HHAMBUAYAIBHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAS OTPAHUYECHHS CO CTOPOHBI APYTUX YYACTHHUKOB M PECYPCHBIE
OTpaHUYCHUSI.

— MeHSTh U yIepKUBATh Pa3HbIe MO3UIUH B TIO3HABATEIHHON JEATEILHOCTH.

Kommynuxamuenvie YV/{:

-OCyIIecTBIATH IETOBYI0 KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU (KaK BHYTpH 00pa30oBaTeIbHON OpraHU3allud, TaK U

3a ee mpeJesiaMu ), MoAOUpaTh MAPTHEPOB IS 1€JI0BOM KOMMYHUKAIIUU UCXOS U3 COOOpaKeHUI pe3yaIbTaTHBHOCTH B3aMMOJICHCTBHS, a

HE JIMYHBIX CUMITATHH.

— Ilpu ocymiecTBICHUH TPYNTIOBON pabOThI OBITH KaK PYKOBOJHUTENEM, TaK U YIEHOM KOMaHJ bl B PA3HBIX POJISAX (T€HEpaTop ek, KPUTHK,
WCTIOTHUTEITh, BBICTYMAIONINM, SKCIIEPT U T.1.).

— KoopanHupoBaTh U BHIMOIHATH pab0OTy B YCIOBUAX PeaTbHOr0, BUPTYAIIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUSI.



— Pa3BepHyTO, JOrMYHO M TOYHO M3JIaraThb CBOIO TOYKY 3PEHHS C HCIOJIb30BAaHUEM aJ[EKBATHBIX (YCTHBIX M MHCbMEHHBIX) S3BIKOBBIX
CPEICTB.

— Pacno3naBath KOH(JIMKTHOTEHHBIE CHUTyallUM W MpPeIOTBpalaTh KOH(JIMUKTBI A0 MX aKTUBHOM (a3bl, BHICTpAauBaTh JACIOBYIO U
00pa30BaTeNbHYI0 KOMMYHUKAIINIO, U30erast TMIHOCTHBIX OI[CHOYHBIX CYXKICHUH.

I[MPEJMETHBIE PE3VYJIBTATBI 10 u 11 knacc:

B pesynbrare u3ydenus: yueOHoro nmpeamera «bronorus» Ha ypoBHE CpEIHEro 00Iero o0pa3oBaHus:
BrimyckHuk Ha 6a30BOM YPOBHE HAYUUTCS:
— pacKpbIBaTh Ha MPUMEPaxX poJib OMOIOTUU B OPMHUPOBAHUHU COBPEMEHHON HAYYHOW KAPTHHBI MUPA U B MPAKTHUECKON ACATEIBHOCTH JIIOICH;
— MOHMMATD U OMUCHIBATh B3aUMOCBSI3b MEXIY €CTECTBEHHBIMU HayKaMu: Ouosioruei, GU3nuKoi, XuMuei; ycTaHaBIMBaTh B3aUMOCBSI3b
IIPUPOIHBIX SIBICHUM;
— MOHUMATh CMBICI, PA3JIMYaTh U ONMKMCHIBATH CHCTEMHYIO CBSI3b MEXI1Y OCHOBOMOJIATraAlOIMMU OMOJIOTHUYECKUMHU MOHATHIMU: KJIETKa, OPTaHHU3M,
BHJI, 9KOcucTeMa, onocdepa;
— MCIIOJIb30BAaTh OCHOBHBIE METO/Ibl HAYYHOT'O TTO3HAHUS B Y4EOHBIX OMOJIOTHYECKUX UCCIIEJOBAHUSIX, TIPOBOIUTH IKCIIEPUMEHTHI 110 U3YUEHUIO
OMOJIOTHYECKUX OOBEKTOB U SIBICHUH, OOBSCHITH PE3YyIbTAThl IKCIIEPUMEHTOB, aHAIM3UPOBATH UX, (POPMYITUPOBATH BEIBOIBI;
— dbopMynUpoBaTh TUIOTE3bl HA OCHOBAHUHU MPEATIOKEHHON OMOI0ornYeckor nH(GOpMaIlMU U MpeiaraTb BApUAHTHI IPOBEPKU TUIIOTES;
- CpaBHMBATh OMOJIOTHUYECKHE OOBEKTHI MEXAY COOOM 10 3aJaHHBIM KPUTEPHSIM, JI€IaTh BHIBOJIBI U YMO3aKIIOUEHHsI HA OCHOBE CPaBHEHNS;
— 000CHOBBIBATh €IMHCTBO KMUBOW U HEKUBOUW MPUPOIBI, POACTBO KUBBIX OPTaHU3MOB, B3aMMOCBS3M OPTaHU3MOB U OKpPY’KaIoIel cpe/bl Ha
OCHOBE OMOJIOTMYECKUX TEOPHIL;
— MIPUBOIUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPTaHUYECKUX COSAMHEHUN KIETKH (OEIKOB, )KUPOB, YIIIEBOOB, HYKIEHMHOBBIX KHCIIOT);
- pacrno3HaBaTh KJIETKH (IIPOKAPUOT U SYKApUOT, PACTEHUH U )KUBOTHBIX) 110 OMKCAHUIO, HA CXEMATHYECKUX N300paKeHUSIX; yCTaHABINBATh
CBSI3b CTPOEHUS M (PYHKIMI KOMIOHEHTOB KJIETKH, 00OCHOBBIBATh MHOT00Opa3ue KIIETOK;
- pacro3HaBaTh MOMYJSALUI0 U OMOJOTHYECKUM B IO OCHOBHBIM IPU3HAKaM;
— OMKCHIBATH (PEHOTUIT MHOTOKJIETOYHBIX PACTEHHUI U )KMBOTHBIX TI0 MOP(OIOTHUECKOMY KPUTEPHIO;
- 00BSACHATH MHOTOOOpa3re OpraHM3MOB, IPUMEHSS IBOJIIOLIMOHHYIO TEOPUIO;
- KJIacCU(PUIIUPOBATh OMOIOrHYecKre 00BEKThl HA OCHOBAHUU OJIHOTO WJIM HECKOJIBKUX CYHIECTBEHHBIX MPU3HAKOB (TUIBI MUTAHUS, CIIOCOOBI
JBIXaHUS ¥ PA3MHOXKEHUSI, 0COOCHHOCTH Pa3BUTHSA);
— OOBSCHATH IPUYUHBI HACJICICTBEHHBIX 3a00I€BaHU;
— BBISIBJISITH U3MEHUYUBOCTh Y OPTaHU3MOB; OOBSICHITH MPOSIBICHNE BUJOB U3MEHUHNBOCTH, UCIIONIB3YSl 3aKOHOMEPHOCTH U3MEHUNBOCTH;
CpaBHMBATh HACJIEICTBEHHYIO U HEHACJIEICTBEHHYI0 U3MEHYNBOCTD;
— BBIABIIAITH MOp(donornyeckue, GU3noI0orHuecKue, MoBeICHUECKUE aJanTallul OPraHu3MOB K cpezie 0OUTaHMs U IEHCTBHIO SKOJIOTHYECKHUX
(bakTopoB;



- COCTaBJISITh CXEMBbI IIEPEHOCA BEIIECTB U SHEPTUU B SKOCHUCTEME (LIeTI MTUTAHMUS);

— MPUBOJIUTH JI0KA3aTEILCTBA HEOOXOAMMOCTH COXpaHEHHS OMOPa3HOOOpa3us I YCTOMYMBOTO PAa3BUTHUS U OXPAHBI OKPYKAIOIIEH Cpebl;
- OILICHUBATh JOCTOBEPHOCTh OMOJIOrMUYECKO HHPOPMAIINH, ITOJIyY€HHON U3 pa3HbIX HCTOYHUKOB, BBIIEIATH HEOOXOAUMYIO HH(GOPMAIUIO TS
WCII0JIb30BaHUSI €€ B YUCOHOM JIeATENbHOCTH U PEIICHUU MTPAKTUYECKHUX 3a/1a4;

- MPEJICTaBISTh OMOJIIOTUYECKYIO HH(POPMAIUIO B BUJIE TEKCTA, TaOIUIbl, rpaduKa, JuarpaMmbl U 1eJaTh BHIBOAbI HA OCHOBAHHUH
MPEACTABICHHBIX JaHHBIX;

- OLICHUBATh POJIb JOCTH)KEHUN T€HETUKH, CEJIEKIMH, OMOTEXHOJIOTHH B MPAKTUYECKOM IESTEIBHOCTH YEIOBEKa U B COOCTBEHHOM JKU3HU;
— OOBSICHATH HETATUBHOE BJIMSIHUE BEIIECTB (QJIKOTOJIsl, HIKOTHHA, HAPKOTUYECKHUX BEILIECTB) HA 3apOBIIIEBOE PA3BUTHUE YEIOBEKA;

— OOBSCHATH TIOCTIEICTBUS BIIUSHUS MyTareHOB;

— OOBSICHATH BOBMOYKHBIC PUYMHBI HACJIEICTBEHHBIX 3a00JICBaHUI.

Brinmyckauk Ha 0230BOM YPOBHE MOJYYUT BO3ZMOXKHOCTh HAYUUTHCS:

— JaBaTh HAYYHOE OOBSICHEHUE OMOJIOTUYECKUM (haKTaM, IpoIieccaM, IBICHUSIM, 3aKOHOMEPHOCTSIM, UCTIOIb3YsI OMOIOTUYECKUE TCOPHH
(KJ1eTOUHYI0, BOIIOLUOHHYIO), YdeHHe 0 Ouocdepe, 3aKOHbI HACTIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYUBOCTH;

— XapaKTepU30BaTh COBPEMEHHBIC HAIIPABJICHUS B PA3BUTHH OUOJIOTUH; OMUCHIBATH UX BO3MOXKHOE HUCIIOJIb30BAHNUE B MPAKTHYECKOM
NEeSATEIbHOCTH;

— CPaBHHBATh CITIOCOOBI JIEJICHUS KJICTKU (MUTO3 U MEHO03);

— pemiath 3a1aun Ha octpoenue ¢pparmenta sropoit nenu JJHK no npennoxennomy dpparmenty nepsoit, uPHK (MPHK) no yuactky JIHK;
— peuiaTh 3a1a4M Ha ONPEEICHUE KOJIMYECTBA XPOMOCOM B COMAaTHYECKUX U MOJIOBBIX KJIETKAaX, a TAKKE B KJIETKaX MEepe/l HA4aJIOM JE€JIECHUS
(Meiio3a WM MUTO3a) | 110 €r0 OKOHYaHUHU (AJ11 MHOTOKJIETOYHBIX OPTaHU3MOB);

— pemiaTh TeHETHYECKHUE 3a]]a4l HA MOHOTHOPUTHOE CKPEIIMBAHUE, COCTABIISITH CXEMbl MOHOTHUOPHIHOTO CKPEIIUBAHUS, TPUMEHSST 3aKOHBI
HACJIEJICTBEHHOCTH U UCTIOIB3Ys OMOIOTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIHKY;

— YCTaHABJIMBATH TUIT HACJIECIOBAHUS U XapaKTep MPOSBICHUS MPU3HAKA 0 33JTAaHHON CXEME POJIOCITOBHOM, MPUMEHSS 3aKOHBI
HaCJEeJCTBEHHOCTH;

— OLICHUBAThH PE3YJbTAThl B3AMMOJICHCTBHS YEJIOBEKA M OKPYKAKOIIEH CPE/bl, TPOTHO3UPOBATH BO3MOXKHBIE TTOCIIEACTBUS IESTEIbHOCTH
YeNoBeKa AJIs CYIECTBOBAHUS OTJCIbHBIX OMOJOTHYECKHX OOBEKTOB U LIETBIX IPUPOTHBIX COOOIIECTB.



KanenpapHo-remaruyeckoe niiaHupoBanue ydeoHoro npeamera «buosorus». 10 kinacce.

Ne HazBanue pa3zgena /TemMbl ypoka [Ipumeuyanue
Pasznen 1. buosiorust kak Hayka. Meroabl HayuHoro nosHanus (3u4)
1 Kparkas ucropust pazsutust 6nogoruu. CucremMa OMOJIOTHYECKUX HayK.




CYH_IHOCTB JKM3HH M CBOMCTBA KUBOTO. BXOI[Haﬂ KOHTPOJIbHAA pa60Ta.

3 YpOBHM OpraHM3allii ¥ METO bl TO3HAHUS KUBOW MPUPOJIBI.
Pasnen 2. Knerka — (10 u).
4 Vcropus nzyuenus kietku. Kiierounas teopusi.
5 XUMUYECKUH COCTAB KIIETKH. JlaGopatopHnas pabota Ne 1
Heoprannyeckue BemecTBa KISTKH. »/3ydeHue KIETOK PAaCTEHHH W >KUBOTHBIX
oJ MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOIperaparax u uX OMUCAHUCY.
6 Oprannueckue BemiecTBa. JIunuapl. YTIeBOIbl U OCNIKH.
7 Oprannyeckue BemecTBa. HykiienHOBBIE KUCIOTHI. JlaGopatopnas pabora Ne 2
»PenieHne  sleMEHTapHBIX  3ama4 10
MOJICKYJISIPHON OMOJIOTHI.
8 CTpoeHHEe DYKapHOTHUYECKOW U MPOKAPUOTUIECKOM KIICTOK.
9 Anpo. XpoMOCOMBI, UX CTPOEHHE U (DYHKIUU.
10 [Tpokapuornueckas kieTka. Pacipoctpanenue v 3HaueHne OaKTepuid B IPUPOJIE.
11 Peaymzanus HaciencrBeHHoi napopmarmu. [ eHeTHYECKUH KO/, €r0 CBOWCTBA.
12 Bupycsl.
13 O60061eHne U CUCTEMAaTU3alLHs 3HAHUU TemMe Crpoenue
HYKAPHOTHYECKOM M MPOKAPHOTHUYECKOW KIIETOK.
Paznen 3. Opranusm ( 21 )
14 OprannsMm — enuHoe 11e710€. MHOT000pa3ue >KMBBIX OPraHu3MOB.
15 OOMeH BelEeCTB U NMpeBpallleHue SHEPTUHU. JHEPreTUUECKUI OOMEH.
16 Tunbl nutanus. ABToTpodsl M rereporpodsl. Ilnactuueckuit oomeH. PoTocuHTES.
XEMOCHHTE3.
17 PasmHuoxenue. Jlenenue kinetku. MuUTO3.
18 Pasmuoxenue: 6ecronoe u mosioBoe. TUIBI OECTONOro pa3MHOKEHUS.
19 [TonoBoe pazmuoxkenne. ObpazoBaHUE MOJIOBBIX KIETOK. Melo3.
20 OmotoTBopenue. bronorndeckoe 3HaYCHUE OTIIOJJOTBOPEHHSL.
21 Jlaboparopras padota Ne 3

WnnuBuayanbHOoe pa3BUTHE OpraHu3MoB (OoHTOreHes). llpsmoe u HempsMoe pa3BHUTHE.

[IpyuunHEl HapyIIEHN pa3BUTUS OPTaHU3MOB.

»BrIsBICHNE ITPU3HAKOB CXoacCTBa




3apobliein YyelioBeKa u OpyTrux
MO3BOHOYHBIX KUBOTHBIX KakK
JI0Ka3aTeJIbCTBO MX POJICTBAY.
22 Onrorene3 denoBeka. PempoaykTuBHOE 370poBbe. [IpoMexyTodyHass KOHTPOJIbHAS
pabora.
23 HacnencTBeHHOCT, W M3MEHYHMBOCTh. | €HETHMKa — Hayka O 3aKOHOMEPHOCTSAX
HACJICJICTBEHHOCTH ¥ U3MEHUYUBOCTH.
24 3aKOHOMEPHOCTH HacjienoBaHusi. MoHoruOpuaHoe ckpemuBanue. [lepBbiit U BTOpOI
3aKOHBI MeHiensl.
25 3akoHOMEpHOCTH HacneaoBaHusa. JuruOpumnoe  ckpeuuBanue. TpeTuil 3akoH
Menpens. AHanu3upymolee CKpelirBaHue.
26 JlaboparopHas pabota Ned » PerieHrie reHeTHUECKUX 3a7a9».
27 XpomocoMHas Teopust HaciencTBeHHOCTH. ClIeIuIeHHOE HacJeIOBaHue.
28 CoBpeMeHHOE MPEJICTABICHUE O T€HE U TeHOME.
29 I'enetuka nona. [TonoBsie xpoMocombl. CIIETUIEHHOE € TIOJIOM HACJIEI0BaHHE.
30 3aKOHOMEPHOCTH M3MEHYMBOCTH. HacnieIcTBeHHAs 1 HeHACIIEACTBEHHAs! U3MEHUNBOCTb.
Myranuu. MyrareHHble pakTOpbI.
31 HacnenoBanue npusHakoB y yenoBeka. HaciencrBeHHbie 00J1€3HN YellOBEKa. JlaGoparopnast pabota Ne 5
«CocraBieHre W aHaIu3  POAOCIOBHBIX
YEJIOBEKAY.
32 OcHoBBI cenekiuu. buorexHomnorus.
33 HToroBast KOHTpOJIbHAs paboTa.
34 O0600611eHrEe IO BCEMY KypCYy.

KanennapHo-remaTnyeckoe njianHnpoBanue yueOHoro npeamera «buosorus». 11 kaace.




HasBanue pa3zena /TeMbl ypoka

[Ipumeuanue

Pasgen 1. Bua (21 4)

1. Hcropus 5BOMIONMOHHBIX HiecH. Pa3zBurue Owosoruu B JOJAPBUHOBCKHM IEpHOA. 3HAUCHHUE
pabot K. JIunnes.
2. 3nauenue padot JK.b. Jlamapka, reopun K .KroBbe.
3. IIpennoceuiku Bo3HukHoBeHUs yuenus Y. /lapsuna. Bxognas koHTpospHas pabora.
4, OpodonionHast Teopust Y. JlapBuna. Poiib 3BOJIIOIIMOHHONW TEOPUU B Pa3BUTHH COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUpA.
5. CoBpeMeHHOEe 3BOIIOIIMOHHOE YueHue. Bun, ero kpurepuu. JlaboparopHnas pabota Ne 1
«CpaBHeHUE BHJIOB 1o
MOP(}OIOTHUECKOMY KPUTEPHIO.
6. [Monynsauuss — CTPyKTypHas €AWHUIIA BHJAA, €IUHUIIA HBOMIONUU. CHUHTETHYECKas TEOpus
SBOJIIOLIMH.
7. JIBVOKyIIHE CHITBI DBOJIIOIMN; WX BIMSIHUE HA TEHO(OH] TOMYJISIINH.
8. JIBYOKYIIMIM, NECKPUNITUBHBIN U CTAOMIM3UPYIOIINNA €CTECTBEHHBINH 0TOOP.
0. Anantanus OpraHU3MOB K YCJIOBUSM OOUTaHHs KaK pe3yiabTaT ACHCTBHUS €CTECTBEHHOTO
otbOopa.
10. Bunoo6pasoBanue kak pe3ynbrat sBononun. CrnocoObl U MyTH BUA000pa30BaHUsI.
11. Coxpanenre MHOTooOpa3usi BUJIOB KaK OCHOBA YCTOMYMBOTO Pa3BUTHSI OMOC]EpHI.
['11aBHBIE HanpaBiIeHUs SBOJIIOLMOHHOTO MPoIlecca.
12, JlokazarenbCcTBa SBOJIOINMH OPTAaHMYECKOTO MHUPA.
13. [Ipoucxoxaenue xu3Hu Ha 3emiie. Pa3zBuTHe npecTaBieHnid 0 BOBHUKHOBEHUH KU3HU.
['unoTes3sl 0 MPOUCXOXKICHUN KU3HH.
14. CoBpeMeHHbIE B3IJISbl HA BOSHUKHOBEHHUE KU3HU. Teopust Onapuna-XoJiaenHa.
15. VY cnoKHEHNE )KUBBIX OPraHU3MOB Ha 3eMJI€ B MPOIECCE IBOJIIOIUU.
16. [TpouncxoxaeHue yenoBeka [ IoTe3sl MPOUCXOKACHHS YEITOBEKA.
17. [IpomexyTouHas KOHTpOJIbHas paboTa.
18. [TonoxeHue yenoBeka B CUCTEME KUBOTHOTO MUpa.
19. OoJtronus yenoBeka. OCHOBHBIC ATaITbI.
20. Pacer uenoseka. [Ipoucxoxxaenue pac. BumoBoe eIMHCTBO YeI0BEYECTRA.




21.

O606mmenne u nosropenue no teme «lIpoucxoxnenue xu3zHu Ha 3emie. [IpoucxoxaeHue
YEJIOBEKAY.

Pasnen 2. Dxocucrema (13 4.)

22,

Okosnornyeckue Gakropsl Opranusm u cpeza. [Ipenmer u 3ajaum SKOJIOTHH.

23.

AbuoTtnueckue GpakTopbl Cpeibl, UX 3HAYEHUE B KU3HU OPraHU3MOB.

JlaboparopHas pabota Ne 2

»BrIsBIeHUE MPUCTIOCOOICHUI
OpraHU3MOB K BITUSIHUIO
pa3IMYHBIX 9KOJIOTHYECKUX
(hakTopoB.

24,

buotnueckue (1)aKTOpBI CpCabl. BzaumooTHoIIEHUS MCKIAY OpraHU3MaMu.

25,

Crtpykrypa s3kocucteM BujioBast 1 npocTpaHCTBEHHAsI CTPYKTYpa SKOCUCTEM.

26.

[Inmesslie cBA3u. KpyroBopoT BEIECTB U SHEPTUH B SKOCUCTEMAX.

JlaboparopHas pabora Ne 3
»COCTaBIJICHHE MUIIEBBIX IICTICH.

27,

IIprunHBl YCTOMYUBOCTH U CMEHBI YKOCHUCTEM.

28.

Bnusuue yenoBeka Ha SKOCUCTEMEI. I/ICKYCCTBSHHLIC COOﬁIlIeCTBa — arpoucHO3kI.

Jlaboparopnas pabota Ne 4
»/3ydeHne U ONMUCAHUE YKOCUCTEM
CBOEU MECTHOCTI.

29.

buochepa — rnobanbHas skocuctema buocdepa — rnobanbHas skocuctema. CoctaB u
CTpYKTypa 6uochepsl.

30.

Ponp xuBBIX OpraHu3smoB B Ouoctepe. buomacca 3emnu. buonoruueckuii KpyroBopor
BEIIECTB.

31.

EI/IOC(i)Cpa 1 4eJIoBeK. [ 1o0anbHbIC SKOJIOTHUYECKHE HpO6JICMLI U ITYTH UX PCUICHUA.

JlaGopatopHas pabota Ne 5
»Or1eHka AHTPOITOTEHHBIX
U3MEHEHUH B IPUPOJIEN.

32.

HTorosast KOHTpOJIbHAsE paboTa.

33.

O0600611eHrEe IO BCEMY KypCYy.

[0o60Ba MapuHa AnekcaHapOBHaA
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