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1.IlnanupyemMble pe3yabTaThl OCBOCHHUS YUYEOHOTO: TpeaAMETa, Kypca
HHEHHOCTHBIE OPUEHTHUPHI COAEPXKAHUA KYPCA

BHNOJIOT'N

VYueOnwiii mpeamer «buosorusi», B COIEpXKAHUU  KOTOPOrO  BEAYIIUM
KOMIIOHEHTOM SBJISIFOTCA HAy4yHbIE 3HAHUA W HAy4yHbIE METOJbl TMO3HAHUS,
MO3BOJIAET (DOPMUPOBATH Y YUAIIUXCSI HE TOJBKO IEJIOCTHYIO KapTUHY MHUpa, HO U
npoOy»XJaTh y HUX 5SMOIMOHAIBHO-IICHHOCTHOE OTHOIIEHHE K HW3Yy4YaeMOMY
Marepualny, co37aBaTh YCIOBUS s (OPMUPOBAHUS CHUCTEMBI IIEHHOCTEH,
OTpENEINAIONIe  TOTOBHOCTh  BBIOUpPATh  OMPENCIICHHYI0  HAaNpaBICHHOCTb
JIEVUCTBUM, NEHWCTBOBAaTh U OLCHUBATh CBOM JICHMCTBUS U JCUCTBUSA APYTUX JIHOACH
10 OMPEAECICHHBIM [IEHHOCTHBIM KPUTEPUSIM.

[TockonbKy caMO TOHATHE LIEHHOCTH TMPEAINOJaraeT HaJuyue IEHHOCTHOTO
OTHOIIIEHUSI K TMPEIMETY, BKIHOYAET €JAMHCTBO OOBEKTHUBHOTO (CaM OOBEKT) U
CyOBEKTUBHOTO (OTHOIIEHUE CYOBEKTa K OOBEKTY), B KadeCTBE I[EHHOCTHBIX
OPUCHTHPOB OHMOJIOTHYECKOTO 00pa30oBaHMUS KaK B OCHOBHOHM, TaK M B CTapIleH
IIKOJICBBICTYNAIOT OOBEKTHhI, H3ydaeMble B Kypce OHOJIOTMH, K KOTOPBIM Y
IIKOJIBHUKOB (hOpMHUpPYETCS IIEHHOCTHOE oTHOIIeHue. [Ipu 3ToM Beaylyo posib B
Kypce OHMOJIOTMHM WIparoT MO3HABaTEIbHbIE IIEHHOCTH, TaK KaK JaHHBIN Y4eOHBIH
IpeaMET BXOJIMUT B TPYINY MPEAMETOB MO3HABATEIBHOTO IUKJA, TJIABHAs IIEIb
KOTOPBIX — U3Y4YEHUE MPUPOIBI.

OCHOBY TM0O3HABaTEIbHBIX IIEHHOCTEW COCTABIISIIOT HAYYHbIE 3HAHUS, HAay4YHbIC
MeToJibl To3HaHuA. [lo3HaBaTenbHbIE IIEHHOCTHBIE OpUEHTAIUU, (OopMUpYEMBIE Y
IIKOJILHUKOB B TIPOIIECCE U3YUYESHUS] OMOJIOTHUHU, TTPOSBIIAIOTCS B:

OTHOIICHUH K: OMOJIOTMYECKOMY HAYYHOMY 3HAHUIO KaK OJJHOMY U3 KOMIIOHEHTOB
KYJbTYPbI HapsIly C IPYTUMHU €CTECTBEHHO-HAYYHBbIMU 3HAHUSIMU;

OKPYXaWIIEMY MHUPY KakK MHUDPY JKUBBIX CHUCTEM M IPOUCXOASIIIMX B HHUX
IIPOLIECCOB U SIBJICHUI;

MO3HABATEJILHON JIEATEILHOCTH (KaK TEOPETHYECKOM, TaK U IKCIEPUMEHTAIHHOMN)
KaK UCTOYHUKY 3HAHW;

NOHUMAHUH: TPAKTUYECKOM 3HAYMMOCTH U JOCTOBEPHOCTH OHOJIOTHYECKHX
3HaHWM JJIsl pelieHus TI00adbHBIX MPOOJIEM UeJoBedeCTBa(IHEPTETUUECKOH,
CBIPBEBOM, MPOJOBOJIBCTBEHHOW, 310POBbS U JAOJITOJIETUS YEJIOBEKA, TEXHOT€HHBIX
KaracTpod, TI00ATBHONIKOIOTHU U Jp.); LEHHOCTH OMOJOTUYECKUX METOJOB
UCCJIEIOBaHUS OOBEKTOB KUBOW MPHUPOJIBI; CIOKHOCTH H MPOTUBOPEYHBOCTH
CaMoro IMpouecca MO3HaHUs KaK W3BEYHOTO CTPEMJICHUS K UCTUHE (Ha mpuMepe
HCTOPUH PA3BUTHUSI OMOJIOTUN);

JICUCTBUSL 3aKOHOB TMPHUPOJABI M HEOOXOAMMOCTH WX Yy4eTa BOBCEX cdepax
YEJIOBECUECKON IESATEIBHOCTH.

Pacmupenue cdep 4enoBedecKoil AeSITENIPHOCTH B COBPEMEHHOM MUPE HEN30€KHO
BJICYET 32 COO00W HEOOXOMUMOCTh (POPMHUPOBAHUS Y YUAIIUXCS KYJIbTYPHI TPYJA H
ObITa MPU U3YUECHUU

moboro mpeamera. [loatomy B comepxanue ydeOHOro mnpeamera «buonorus»
BKJIIOYAIOTCS] IEHHOCTHU TPYyAa U ObITa:

OTHOILIEHUE K:

TPYIOBOM JEATETLHOCTH KAaK €CTECTBEHHOMW (U3MYECKOM M HHTEIJIEKTYyaJbHOU



NOTPEeOHOCTH;

TPYly KakK TBOPYECKOM MESITEIbHOCTH, IO3BOJIAIONIEH NPUMEHATh 3HAHUS Ha
MPaKTHUKE;

MOHUMAaHHE HEOOXOAUMOCTH: MOJHOM peanu3anuu (U3NYECKUX U YMCTBEHHBIX
BO3MOXHOCTEH, 3HAHUM, YMEHHI, CIIOCOOHOCTEH MPHU BBIMOJHEHUU KOHKPETHOTO
BUJIa TPYAOBOM JIEATEIILHOCTH;

COOJIFOICHUSI TUTUEHWYECKUX HOPM U TMPABWI, COXpPaHEHUS W TOJJIepKAHUS
COOCTBEHHOTO 3JIOPOBbS W 37I0POBbSl OKPYXKAIOIIMX, B TOM 4YHCIE TyTeM
OpraHu3aIuy MPaBUJIHLHOTO MTUTAHUS

C Y4eTOM 3HAaHMM OCHOB OOMEHa BEIIECTB M SHEPTUU; OCO3HAHUS JTOCTHUKEHUSI
JUYHOTO ycIiexa B TPYJAOBOMU JIEATEIILHOCTH 3a CUE€T COOCTBEHHONW KOMIIETEHTHOCTU
B COOTBETCTBUU C COIMAJIBHBIMU CTAHIAPTAMH U TMOCJIEAYIONIUM COLMAIBHBIM
0J100peHueM JOCTHKEHUN HayKu OMOJIOTUM U OMOJIOTMYECKOTO MPOU3BOACTBA JJIsI
Pa3BUTHS COBPEMEHHOTO 00IIIeCTRA.

OnBIT 3MOIMOHANTBHO-IICHHOCTHBIX OTHOIIEHUW, KOTOPBIM YYalluecs IMOIydaroT
IpU U3YYCHUHU Kypca OMOJIOTUH B CTapIIel MIKOJE, CIOCOOCTBYET BBHICTPAUBAHUIO
VMU CBOEH KM3HEHHOM

MO3UIIUH.

Conepxanue y4eOHOTO TMpeIMeTa BKIIOYAET COBOKYIMMHOCTh HPABCTBEHHBIX
IICHHOCTEH

OTHOIIIEHHE K: XW3HHM KaK BBICIIEH IEHHOCTH BO BCEX €€ NpOsBICHUAX; cebe
(ocozHaHue COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO OOIIECTBEHHOIO J0JITa,
JUCUUTUIMHUPOBAHHOCTh, YECTHOCTh M MPAaBAMBOCTb, MPOCTOTA U CKPOMHOCTD,
HETEPIIUMOCTh K HECIIPaBEIJINBOCTH, OCO3HAHUE HEOOXOJIMMOCTH
CaMOCOBEpIICHCTBOBAHUS); JAPYTUM JIIOASM (TyMaHU3M, B3aHMMHOE YyBa)KCHHE
MEXTy JIFOJbMU, TOBAPHUIIIECKAsk B3aUMOTIOMOIIb U TPeOOBATEIHLHOCTD,
KOJUIEKTHBHU3M, 3200Ta O APYTUX JIOASX, BHIITIOJIHEHHE OOIIECTBEHHBIX MOPYUYCHUH,
dbopmupoBaHue COOCTBEHHOM IO3HMIIMU IO OTHOIIEHHUIO K COOBITHSM MHPOBOTO,
benepanbHOr0, periOHaTFHOTO0, MYHUIIMITAIIBHOTO YPOBHEH, YBaKEHUE, TTPUHSITHE
U TpPaBWIbHOE TOHUMAaHWE JPYTrUX KyJIbTyp, pacoBas W HalUOHaJIbHas
TOJIEPAHTHOCTH); CBOEMY TPyAy (I0OpPOCOBECTHOE, OTBETCTBEHHOE HCIIOTHEHHE
CBOMX TPYAOBBIX U Y4YEOHBIX OOSI3aHHOCTEH, pa3BUTHE TBOPYECKUX Haudald B
TPYJIOBOW JI€ATEIIbHOCTH, MPU3HAHHUE BAXHOCTH CBOEr0 TpyAa U PE3YIbTaTOB
TpyJla JApyTHX JtojeH); npupoae (OepekHOe OTHOIICHHE K e¢ OOorarcrBy,
HETEPIUMOCTh K HAPYIICHHUSIM dKOJIOTHUYECKUX HOPM U TPEOOBAHUH, IKOJIOTUUECKH
IPAaMOTHOE OTHOIIIEHUE K COXPAHEHUIO BCEX KOMIIOHEHTOB OMOC(EpHI);
MOHUMAaHUS HEOOXOAMMOCTH: YBAXKUTEITBHOTO OTHOIIEHUS K JOCTHKCHUSM
OTEUECTBEHHON HAyKH, UCCIIEIOBATEIBCKON JIEATETbHOCTH POCCUUCKUX OMOJIOTOB
(maTprUOTUYECKOE YYBCTBO).

Kypc OnosIoruu oOnajgaer BO3MOXHOCTAMU InI: dbopmupoBaHUs
KOMMYHHUKAaTHUBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTaBISIIOT MpoliecC OOLIEHNUS,
rpamoTHas peub. DopMupoBaHue 3HaHUN MIPU O0yUYeHUU OUOJIOTUU MPOUCXOJIUT B
Mpolecce KOMMYHHUKAIMUA C UCIIOJB30BAHUEM HE TOJBKO OOBIYHOTO $I3bIKA, HO U
CHeHUaNIbHBIX 0003HaYeHUH, (hOpPMYJI, ypaBHEHHI MIPOLIECCOB,

T. €. CHEUUaJbHOro  si3blka. L[I|eHHOCTHBIE  OpPUEHTHPHI  HAMPABJICHBI



Ha:(OPMUPOBAHHE HETaTUBHOTO OTHOIIEHHWS K:HApYLIEHUIO HOPM  s3bIKa
(OOBIYHOTO M CHENUATBHOI0)B PA3JIMYHbIX HCTOYHUKAX MHPOPMALIMU (JTUTEPATYpA,
CMMU, UnrepHeT u np.);

MOHUMaHUE HEOOXOJUMOCTH:IOJIYy4aTh HH(POPMALIUIO U3 PA3IUYHBIX UCTOYHHUKOB,
Opyd 3TOM  apryMEHTUPOBAHHO U KPUTHYECKH OLEHUBATH MOJYUYEHHYIO
uH(pOpMaIMIO; TPaAaMOTHO TMOJb30BAThCA OHOJOTMYECKON TEpPMHUHOJOTUEH W
CUMBOJIMKOM; BECTH JUAJOr JJisl BBISBICHUS Pa3HbIX TOUYEK 3PEHHUS, BHICIYIINBATD
MHEHHUE OMIMOHEHTA, YYacCTBOBAaTh B IUCKYCCHM, OTKPBITO BbIpakaThb U OTCTaUBATh
CBOIO TOYKY 3pEHHs; yBaXaTh, NPUHUMATh, MOJJEPKUBATH CYIIECTBYIOIIHE
TpaJULIUU U OOILIME HOPMBI SI3bIKA.

Jnist popMupoBaHUs AYyXOBHOM JIMYHOCTH HEOOXOAMMO pa3BUBATH ICTETHUECKOE
OTHOIICHHE YeJIOBEKa K JIEWCTBUTENBHOCTH, TBOPYECTBO M COTBOPYECTBO MpPH
BOCHPUSTHH MPUPOJIbI B IIEJIOM

U OTHENbHBIX €€ OOBEKTOB, B TOM 4YHUCJE uejoBeKka. L[eHHOCTHBIE OpHEHTUPHI,
dopmupyembie B Kypce Ouonoruu B cdepe DICTETUYECKUX IIEHHOCTEH,
IPEI0aratoT: IO3UTUBHOE YyBCTBEHHO-1IEHHOCTHOE OTHOIIICHHE
K:OKpyXaromiemy Mupy (Kpacora U TapMOHHUS OKpY)Kalouled MpUpoJIbl);
BBIIIOJIHEHNIO YYEOHBIX 3a/ay Kak K IpOILECCy, JOCTaBISIOLUIEMY ICTETUYECKOE
yIOBOJBCTBUE (KpPAacHBOE, W3SIIHOE pELIEHUE WU J10Ka3aTeIbCTBO, JIOIMKa
IPOLIECCOB U SIBJICHUH, B OCHOBE KOTOPBIX JIEKUT TApMOHUS);

INOHUMaHUE HEOOXOUMOCTHU: BOCIIPUATHS U MpeoOpa3oBaHUsl KUBOW MPUPOJIBI 110
3aKOHaM KpacoTbl; H300paKeHUs] UICTUHBI, HAYYHbIX 3HaHUN B YYBCTBEHHOU (popme
(HarpuMep, B NPOU3BEICHUSIX HMCKYCCTBA, MOCBALICHHBIXHAYYHBIM OTKPBITHSIM,
YYEHBIM,  OOBEKTaM  JKMBOW  TNPUPOABI);IPUHATUS  TParudeckoro  Kak

JIpaMaTH4eCcKon dbopMbI BBIPAKECHHUS KOH(pIUKTA HEMTPUMHUPUMBIX
IPOTUBOMOJIOKHOCTEH, WX CTOJKHOBEHHUS (HAa TMPUMEpPE BBIIAIOMIMXCA HAYUYHBIX
OTKPBITUIA).

Bce Boie 0003HaYCHHBIEC EHHOCTH M IIEHHOCTHBIC OPUEHTHPHI COCTABJISIOT B
COBOKYITHOCTH OCHOBY JJi1 ()OPMHUPOBAHUS B MpoOIlecce M3yYeHUs OMOJOTHHM Ha
CTYIIEHH CpeaHEro (MOJHOIO)

o01mero o0pa3oBaHus IEHHOCTHOTO OTHOMICHHS K MPUPOJE, OOIIECTBY, YEIOBEKY
B KOHTEKCTE O0IIeUeIOBEYECKUX IICHHOCTE HCTUHBI, 10Opa U KPacoThI.
PE3VYJIBTATBI OCBOEHUA KYPCA BMOJIOT'IN

JlesTenbHOCTh 00pa30BaTEIBHOIO YUPEKACHUS 0011Iero o0pa3oBaHus B O0yUYCHHH
Ouonoruu B cpeaHei (MOTHOM) MIKOJIEe JOJKHA OBITh HAaMpaBlieHa Ha JIOCTH)KCHHE
OOyYarOMIMMHUCS CIEAYIONIUX JIMYHOCTHBIX PE3yJIbTAaTOB: PeaM3alii ITHUYCCKUX
YCTAaHOBOK IO OTHOIIEHUIO K OMOJOTUYECKUM OTKPBITHSM, MCCICIOBAHUSAM U HUX

pe3yJibTaTam;
MPU3HAHKS BBICOKOW LIEHHOCTH U3HU BO BCEX €€ MPOSIBJICHUSAX, 340POBbS CBOETO
u OpYTUX  JIOJEH, peanu3anuu YCTaHOBOK 310POBOTO oOpaza

KU3HU;CHDOPMUPOBAHHOCTH  TIO3HABAaTEIbHBIX MOTHBOB, HAIpaBICHHBIX Ha
MOJy4eHHWE HOBOTO 3HAHWA B o00JacTH OWOJOTHHM B CBS3M C Oymaymien
MpoheCCHOHAIBHOMN EeATEIbHOCTHIO I OBITOBBIMHU MPOOJIEMaMu, CBSI3aHHBIMU C
COXpaHEHHEM COOCTBEHHOTI'O 3/I0POBbSI M IKOJIOTUYECKONU 0€30MacHOCTH.

MeTtanpeaMEeTHBIMU pe3yJibTaTaMH OCBOEHHS BBIMTYCKHUKAMHU CTapIICH IITKOJIBI



mporpaMMbl MO OHOJIOTMM  SIBJISIIOTCS:  OBJAJE€HHUE  COCTABISIONIUMU
HCCIIEIOBATEILCKOM W TMPOEKTHOW JESITEIbHOCTH, BKJIIOYas YMEHHUS BHJETh
npoOJjieMy, CTaBUTh BOIPOCHI, BBIJBUTAaTh TUIOTE3bI, JaBaTh OMNPEACIICHUS
MOHSATUN, KJIacCU(UIIMPOBATh, HAOIIOIATh, MPOBOJIUTH SKCIEPUMEHTHI, JeaTh
BBIBOJIbI W 3aKJIIOUYEHUS, CTPYKTYpUpPOBaTh Marepual, OOBSCHSTh, JOKa3bIBaTh,
3allMINAaTh CBOM  HJIEM; YMEHHE paldoTaTh C pa3HbBIMH  HUCTOYHUKAMU
OMOJIOrMYeCKOM

nH(pOpMaIMK: HAXOAUTH OMOJIOTUYECKYIO HH(POPMAIIMIO B PA3TUYHBIX HCTOUYHHUKAX
(TexcTe yueOHMKA, HAYYHO-TIOMYJIIPHON JIUTEpaType, OUOIOTUYECKUX CIIOBAPAX U
CIIpaBOYHUKAX), aHAJIM3UPOBATh M OICHUBATH WH(OpMAIHIO, MPeoOpPa30BLIBATH
uHdopManuo U3 OAHOW (HOPMBI B JAPYTYHO; CIIOCOOHOCTH BBHIOHMpAThH IICJICBBIE U
CMBICJIOBBIE YCTAHOBKH B CBOUX JCHCTBUSIX U MOCTYIMKAaX MO OTHOIICHHUIO K KUBOM
PUPO/IE, 3I0POBBIO CBOEMY U OKPYKAIOIIUX;

yMEHHE aJICKBAaTHO HKCIOJIb30BaTh pPEUEBBIE CPEACTBA JJISi JUCKYCCHUM U
apryMEHTallMd  CBOCM  TO3WIIMM, CpaBHUBATh pa3HbIe TOYKW  3PEHUS,
apryMEHTHPOBATh CBOIO TOUYKY 3PEHHS, OTCTAMBATH CBOIO MTO3UIIHIO.

[IpeameTrHbIe pe3yabTaThl OCBOCHUS BBITYCKHUKAMH CTapIIeH IIKOJIBI TIPOrPaMMBbI
10 OMOJIOTHH MPEJICTABJICHBI B COJICPKAHUM Kypca 1O pa3iesiaMm.

2. Coneprxkanue yueOHOTO MpeaMeTa

COIAEPXAHUE KYPCA

bazoseiit yposenb 10 KJIACC (1/2 4 B Henemto, Bcero 35/70 4, uz Hux 3/6 4 —
pe3epBHOE BpeMmsi)

Pazgen 1

BNOJIOI'NA KAK HAVKA.

METOJbI HAYUHOI'O ITO3HAHUA (3/5 1)

Tema 1.1

KPATKAA NCTOPUA PASBUTHA BUOJIOT'NN.

CUCTEMA BUOJIOTNMYECKHNX HAVYK (1/2 q)

OOBeKT u3ydeHus: OMOJIOTMH — >KMBas mpupoaa. KpaTkas ucTOpusi pa3BUTHUS
Oouonoruu. Ponp OHONOTMYECKUX TEOpUH, HAEH, TUMOTe3 B (POpMUPOBAHHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW cucTeMbl Mupa. CucremMa OHOJIOTHYECKUX
HayK.

Hemonctpanus. Iloptpetsr yuenbix. Cxembl: «CBsi3b OHOJOTHH C JAPYTHUMH
HayKaMmy, «Cuctema OMOJIOTUYECKUX HAYK.

OcHoBHble noHATHS. buonorus. JKu3Hb.

Tema 1.2

CYIITHOCTH M CBOMICTBA XMBOI'O. YPOBHU OPT AHU3AITUN

1 METO/IbI ITO3HAHMS XKUBOU ITPUPOJIBI (2/3 u)

CymHocTh ku3HU. OCHOBHBIE CBOMCTBA KHUBOU

Marepuu. JKuBas mpupoja Kak CJIOKHO OpTaHM30BaHHAS UEpapXUUecKass CUCTEMA,
CyWIIECTBYIOIIasd B MPOCTPAHCTBE M BO BPEMEHU. bHOJIIOrMYECKHME CHCTEMBL.
OCHOBHBIE YypOBHU OpPraHW3alldM >KUBOM MaTepuu. MeTOoIbl INO3HAHUS >KUBOU
MIPUPOIBI.

JemoncTpanua. Cxembl: «YPOBHM OpraHW3alHdM XHWBOW Martepum», «CBOMCTBa



YKUBOU MaTepumn».

OcHoBHbIE NOHATUSA. CBOMCTBA >KU3HHU. Y POBHM OPraHMU3aLHH JKUBOM IPUPOJIBI.
Metozpl 1TO3HaHUSA )KUBOU MATEPUU.

IMPEAMETHBIE PE3VYJIbTATBI ObBYUEHUA

VYyamuiicst 1OMKEH: XapaKTepru30BaTh BKJIaJ] BbIIAIOIIMXCS YUYEHBIX B PA3BUTHE
OMOJIOTMYECKON HayKH; XapakTepu3oBaTh pojib Ouojgorun B (HOpMUPOBAHUU
HAay4YHOT'O MHUPOBO33pECHUS;

OIICHUBATh BKJAJ OWOJOTHMYECKUX TeOopuid B (OPMUPOBAHHE COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHBI MHPA; BBIAEISATH OCHOBHBIE CBOWCTBA >KUBOU
MPUPOJIBI M OMOJIOTHYECKUX CUCTEM;

UMETb MpeJICTaBICHHE 00 YPOBHEBOW OpraHu3alliy KUBOW MPUPOJIHI;

MPUBOJIUTH JOKA3aTEIbCTBA YPOBHEBOW OpraHU3aIUU KUBOM IPUPOIBI;
MPEJCTABISATh OCHOBHBIE METO/Ibl U 3TAMbl HAYYHOTO UCCIICI0BAHUS;
aHAJTM3UPOBATh M OIICHUBATh OHMOJOTMYECKYI0 HMH(pOpPMAIUIO, TMOJYy4aeMyr U3
Pa3HbIX UCTOYHUKOB.

Pa3nen 2

KJIETKA (10/20 u)

Tema 2.1

NCTOPUA N3YUEHUA KIIETKU. KIIETOUYHASA TEOPUSA (1/2 u)

Pa3Butne 3nanumii o kierke. Paborer P. I'yka, A. Ban Jlerenryka, K. bopa, P.
Bbpoyna, P. Bupxosa. Knetounas teopust M. Illneitnena u T. [lIBanna. OCHOBHBIE
IIOJIOKEHUSI COBPEMEHHOW KIIETOYHOW Teopuu. Poib KIETOYHOW Teopuu B
(dbopMHUpOBaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.
Hemonctpanusi. Cxema «MHOroo6pasue KIeToK».

OcHoBHble moHATHA. Kinerka. Luronorus. OCHOBHbIE TOJIOKEHUS KIETOYHOM
TEOPUHU.

Tema 2.2

XUMHYECKUI COCTAB KJIETKH (4/8 u)

EnuHCTBO 37IEMEHTHOTO XHMMHYECKOTO COCTaBa JKMBBIX OpPraHU3MOB  Kak
JI0Ka3aTeIbCTBO €IMHCTBA MIPOUCXOXKICHUS KUBOU PUpoaAbl. OOIIHOCTH KUBOU U
HEKMBOW TNPHUPOABI HA YPOBHE XHUMHUYECKHX 3JIEeMEHTOB. (OpraHoreHsl,
MAKpOAJIEMEHTBI, MHKPOIJIEMEHTBI,  yIBbTPAMUKPOAJIEMEHTBl, HX pOJb B
KU3HEICIATEIPHOCTH KIETKM U opranu3zMa. Heopranmueckue BemecrBa. Bona kak
KOJIBIOETh BCEr0 >KMBOTO, OCOOCHHOCTHM CTPOCHHUS M CBOMCTBA. MUHEpaabHBIC
COJIM. 3HAUYEHHE HEOPraHMYECKUX BEIIECTB B JKU3HU KIETKM U OpraHu3ma.
Opranuueckde BEUIECTBA — CIIOXKHBIE YIIIEPOJACOJIEPKAINIUE COCTUHEHHUS.
HuskomonekynsapHble ¥ BBICOKOMOJIEKYJSIDHBIE  OpPraHUYECKHE  BEIIECTBA.
Jlumuael. YraeBoael: MoOHOcaxapuabl, nonucaxapuabl. benku. HyxkiiemHoBbie
kuciotel: JTHK, PHK. YaBoenne monekynsl JIHK B wierke. IlpuHnunuansaoe
CTPOEHUE U POJIb OPTAHUYECKUX BEIIECTB B KIIETKE U B OPTAHU3ME YETIOBEKA.
JemoncTpanusa. [umarpammer: «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B
HEXKMBOW mpuponae», «PacmpeneneHne XUMHYECKHX JJIEMEHTOB B KUBOU
npupose». [lepuoauueckas tabauna snemeHToB. Cxembl U Tabmuubl: «CTpoeHue
Mosekyibl Oenka», «Ctpoenue monekynsl JJTHK», «Ctpoenue monexynst PHK»,
«Tunsl PHK», «Y nBoenue monekysnsl JJTHK».



OcHoBHbIE  TOHATUS.  OpraHoreHbl,  MAakKpO3JIEMEHTBI, = MHKPOIJIEMEHTBHI,
yIbTpaMuKpodsieMeHThl. CBoOKCTBa BOJBI. MuHepanbHblE COJU. bHONOIMMEPBI.
Jlunuael, nUOOUIBI, YIIIEBOIbL0enKU, HykiaenHoBble kuciotel (JJHK, PHK).
PermmmukanusJIHK.

Tema 2.3

CTPOEHUE DYKAPUOTUYECKOU 1 ITPOKAPUOTUYECKOU

KJIETOK (3/6 1)

Knerounas memOpana, uuroriasma, sapo. OCHOBHBIE OpPraHOWIBI KJIETKH:
SHJIOIIJIA3MATHYECKAasT CE€Th, amnmapar [onbaXu, JHM30COMBI, MHUTOXOHIPHHU,
IacTuAbl, pPUOOCOMBL.DYHKIIMM OCHOBHBIX 4YacTed W OpPraHoOUJOB KIIETKH.
OCHOBHBIE OTJIMYUS B CTPOCHUH )KMBOTHOW M PACTUTEIBHOMN KIIETOK.

Xpomocombl, ux cTpoeHue u ¢yHkuu. Kapuotun. 3HaueHre MOCTOSIHCTBA YMCIa
u ¢Gopmbl XpoMocoM B kjeTkax. [IpokapuoTudeckast kieTka: Gopma, pazMmepsl.
Pacnpoctpanenne u 3HaueHue Oaktepuit B npupojne. CtpoeHue OakTepuaibHON
KJICTKHU.

Hemonctparusa. Cxembl u Tabmuipl: «CTPOCHHE DYKAPUOTUUYECKOM KIIETKHY,
«CTpoeHue XUBOTHOW KIETKW», «CTpOCHUE PACTUTENIBHOU KiIeTKn», «CTpoeHue
XpoMocom», «CTpoeHHE TPOKAPUOTUUYECKON KIIETKI.

JlaGopaTopHbie U PAKTUYECKUE PAOOTHI

HaGmroneHne KIETOK pacTeHUH W JKMBOTHBIX 1107, MHUKPOCKOIIOM Ha TOTOBBIX
npernaparax.

CpaBHeHUE CTPOCHHUS KJIETOK PACTEHUN U KUBOTHBIX (MOXKHO (popMe TaOIHIIbI)*.
[IpurorosiieHre 1 ONKUCaHUE MUKPOIIPENAPaTOB KIETOK PACTECHUM.

OcHoBHBIE TOHATUS. OJyKapuoThueckass kietka. Kierounas meMOpaHna,
uToIIa3Ma, siapo. OCHOBHBIE OpraHOU bl KiIeTKH. OCOOCHHOCTH PACTUTENBHOMN U
KUBOTHOH KJIeTOK. XpoMocombl. Kapuortur. JIMIIOWIHBIN U TaruionIHbIN HaOOPHI
xpomocoM. [Ipokaprorruyeckas kietka, OakTepus.

Tema 2.4

PEAJIM3AIIS HACJIEJICTBEHHOM UH®OPMAILIMU

B KJIETKE (1/2 q)

JNHK — wHocutenb HacneACTBeHHON wuHMOpMaiuu. ['eHeTHuyeckuii Koa, €ero

cBoiicTBa. ['en. buocunres Oenka.

Hemonctparnus. Tabmuna «I'eHeTH4IecKuil Koa», cxeMa «brocuaTe3 Oenmkay.
OcHoBHble TIOHATUA. ['eHeTMYecKWil KoJA, TPUIUIET, TIeH. TpaHCKpuIuus,
TPaHCISALUSA, MATPUYHBINA CUHTE3.

Tema 2.5

BUPYCHI (1/2 4)

Bupycbsl — HekneTouHast popma xu3Hu. OCOOEHHOCTH

CTPOCHHMSI M PAa3MHOKEHHs. 3HAUCHHE B MPUPOJIE U KU3HU dYesnoBeka. Mepbl
MpO(UIIAKTUKN  pacTpoCTpaHEHUs BHUPYCHBIX 3aboneBanuil. [Ipodunakruka
CII1a.

Hemonctpanusa. Cxema «CTpoeHue BUpycay, Tabnuiia

«IIpodunakruxa CITUa».

OcHoBHble noHsATHS. Bupyc, 6aktepuodar.

INPEAMETHBIE PE3VYJIBTATBI ObYUEHUA



Yyaluics JOmKeH:

XapaKTEepU30BaTh BKJIAJ BBIIAIONIUXCS YUCHBIX B pa3BUTHE OUOJIOTUYECKON HAYKU;
XapaKTEepU30BaTh POJIb OUOJIOTUU B (POPMUPOBAHUU HAYUYHOTO MUPOBO33PEHUS;
XapaKTepU30BaTh COMEPKAHUE KIETOYHOM TEOPUM M IIOHMMATh €€ pOJib B
(opMHUpPOBaHUHU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUDA;

3HaTh UCTOPUIO U3YUYCHUS KIIETKH; UMETh MPEIACTABICHUE O KJIETKE KaK LEITOCTHOU
OMOJOTMYECKOI CUCTEME; CTPYKTYPHOU, (DYHKIIMOHATIBHOM U T€HETUYECKOM
€MHULIC KUBOTO; MPUBOJAUTH JOKa3aTEIhCTBA (apTryMEHTAINI0) €IMHCTBA YKUBOU
Y HEXXUBOW MPUPOIBI, POJICTBA KUBBIX OPTaHU3MOB; CPAaBHUBATH OMOJIOTHYECKUE
00BEKTHI (XUMHUECKUI COCTAB TeJI )KUBOW U HEXKUBOU MPUPOJIbI, DYKAPUOTUUECKHE
U TPOKAPUOTHUYECKUE KICTKHU, KJICTKH PACTCHHM, >XHUBOTHBIX U TPUOOB) H
dbopMyTHUpOBaTh BHIBOJIBI HA OCHOBE CPABHEHUS;

IIPEACTABIIATh CYLIHOCTh M 3HA4YEHUE IIpolecca pealn3alvu HacIeACTBEHHOU
uHQopMalMK B KJIETKE; MPOBOAUTH OHOJOTUUYECKHUE WCCIICIOBAHUS: CTaBUTH
OTBITHI,HAOMIOATh M ONHCHIBATh KJIETKH, CpPAaBHUBATh KIICTKU, BBIJICIATH
CYLIECTBEHHBIC IIPU3HAKU CTPOCHHUS KIETKHU U €€ OPraHOWJIOB; IMOJIb30BaThCA
COBPEMEHHOM IIUTOJIOTMYECKON TEPMUHOJIOTUEH;

UMETh IIPEJCTABJICHUS O BUPYCAX U UX POJIM B )KU3HU JIPYTUX OPTaHU3MOB;
000CHOBBIBAaTh U COOJTIOJIATh MEPbI MPOPUIAKTUKHA BUPYCHBIX 3a00JIeBaHUM (B TOM
gucie BUY-undexnun), HaXoauTh OHOJOTHYECKYH0 HH(GOpPMAIUI0 B Pa3HBIX
UCTOYHUKAX, apTYMEHTUPOBATH CBOKO TOUKY 3PEHHUS; aHAJIMU3UPOBATh U OLICHUBATh
OuoNIornYecKyIo HHpOpMaIHIO, MOIYyYaeMyI0 U3 Pa3HbIX HCTOYHHKOB.

Pa3znen 3

OPI'AHU3M (18/38 u)

Tewma 3.1

OPTAHM3M — EJJUHOE HEJIOE. MHOI"'OOBPA3UE XUNBBIX
OPI'"AHU3MOB (1/1 u)

MmuorooOpasue opranu3MoB. OJHOKJIETOYHbIE MU MHOTOKJIETOYHBIE OpPraHU3MBI.
KoJsioHMM OTHOKIIETOYHBIX OPTAHU3MOB.

Hemonctparnusi. Cxema «MHOroo6pasue opraHu3MOBY.

OcHoBHbI€e NTOHATHS. OJHOKIETOUYHbIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

Tema 3.2

OBMEH BEHIECTB U INPEBPAIIIEHUE SHEPT' MU (2/4 u)

DHepreTuyeckuii 0OMEH — COBOKYIHOCTh PEaKIMK PACIICTUICHUS CIOXKHBIX
opraHnyeckux BemiecTB. OCOOEHHOCTH SHEPreTHYECKOro oOMeHa y TpuOOB H
OakTepuii.

Tunsl nutanus. ABTOTpodsl U reTepoTpodnl. OcoOeHHOCTH OOMEHA BEIIECTB y
KUBOTHBIX, pacTeHuil u 6akrepuil. [Inactuueckuit oOmeH. @oToCHUHTE3.
Hemonctpanus. Cxema «I Iyt metabonn3Ma B KIETKEY.

OcHoBHBIC TOHATHS. MeTaboMn3M, SHEPTETUICCKUN 0OMEH, TUTACTUYECKUA OOMEH.
AT®. AtoTpodsl, retepoTpodbl. DOoTOCHUHTES.

Tema 3.3

PASMHOXEHHE (4/9 u)

Jlenenue kietku. MHUTO3 — OCHOBa POCTa, pereHepaluu, pa3BUTHs U OECIOI0ro
pa3mHoxkeHusi. Pa3MHoOxeHue: Oecmojioe U mojioBoe. Tumbl  0Oecrnoioro



Pa3MHOXKEHHUS.

[TonoBoe pazmuoxkenue. OOpa3oBaHUE MOJOBBIX KIETOK.

Meiio3. Omiog0TBOpeHUE y KUBOTHBIX W pacTeHuid. buosormdeckoe 3HaUYeHHE
OIIONOTBOpEeHUS. VICKYyCCTBEHHOE ONBUICHUE Yy PACTEHUN U OIUIOAOTBOPEHHE Y
KUBOTHBIX.

JHemoucTparnus. Cxembl 1 TaOIUIbI: «MUTO3 U ME03»,

«"ameTtorenesy, « Tumel 6ecrnosioro pasMHoxeHus», «CtpoeHue

SIMIEKIIETKU U CIEPMATO30UIA».

OcHoBHbIe TTOHATHS. JKU3HEHHBIHN ITUKIT KIETKU. MUTO3,

Oouosiornueckoe 3HaueHue. Tumbl 0€CIoI0T0 pa3MHOKEHHUS.

[TonoBoe pa3MHOXKEHHE U ero Ouojoruueckoe 3HaueHue. PaznenpbHOMOIBIE
opraHu3mMbl W repMadpoauThl. SHIeKIeTka W crepMmaTo3ouj. [ ameToreHes.
Meiio3, OMOJOrHYeCcKOe 3HAUCHHUE.

OmnnonoTBOpEHUE: HApYy)KHOE U BHYTpPEHHee. J[BOWiHOe OIUIOJIOTBOpPEHUE Y
pacTeHH.

Tema 3.4

NHAMBUYAJIBHOE PASBUTHUE OPTAHU3MOB (OHTOI'EHE3)(2/4 1)
[Ipsmoe wu HempsiMoe pa3BUTHE. OMOPHOHAIBHBIM W MOCTIMOPHUOHATLHBIN
nepuoapl pa3BuTus. OCHOBHbIE 3Tambl 3MOpuoreHesza. [IpuyuHBI HapylICHUMA
Pa3BUTHS OpTaHU3MA.

OmnTorenes yenoBeka. PenpoaykTHBHOE 340pOBBE; €r0 3HAUYECHHE ISl OyAyIIUX
nokosieHu# Jroaeil. IlocnencTBus BAUSHHS aJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX
BEILECTB HAa Pa3BUTHE

3apojpliia yenoBeka. [lepropl mocTaoMOpHOHATBEHOTO Pa3BUTHA.

Hemoncrtpanusi. TaOnumpi: «OCHOBHBIE CTaauM OHTOreHe3a», «llpsamoe wu
HEMpsIMOe pas3BuTHE». Tabmuiel, ¢oTorpaduu,MarpaMMbl M CTATUCTHYECKHE
JaHHBIE, IEMOHCTPUPYIOIIUE MTOCIEICTBUS BIUSHUS HETAaTUBHBIX (DaKTOPOB CPEJIbI
Ha pa3BUTHE OpraHU3Ma.

OcHoBHble TTOHATUS. OHTOreHe3. TUumbl pa3BUTHUSA: MIPSAMOE U HENpsiMoe (pa3BUTHE
c  Meramopdo3om).  DTambl  ASMOpUOHANBHOTO  pas3BuTHs.  [lepuoss
MOCTAIMOPUOHAIBHOTO  Pa3BUTHSA. BpemHoe BIMSHUE KypEeHHs, alKOTOJS,
HAapKOTUYECKUX MpPEnaparoB Ha pPa3BUTHE OpraHM3Ma U MPOJOKUTEIBHOCTH
KU3ZHU.

Tewma 3.5

HACJIEACTBEHHOCTb U UBMEHUYUBOCTD (7/15 u)

HacienctBeHHOCTh M M3MEHUYMBOCTh — CBOMCTBA opraHus3Mma. [ eHeTnka — Hayka
O 3aKOHOMEPHOCTSX HACJEACTBEHHOCTM W UW3MEHYMBOCTH. [. MeHnenp —
OCHOBOIIOJIOKHUK T€HETUKHU. 3aKOHOMEPHOCTH HacCJEAOBaHUsA, YCTaHOBJIECHHbIC [
Meunnenem. MonorubpuaHoe ckpemuBanue. IlepBoiii 3akoH MeHaenss — 3aKkoH
JOMHUHMpPOBaHHs. Btopoil 3akoH MeHaens — 3aKOH pacllelyieHus. 3aKOH
YUCTOTHI TameT. JurubpuaHoe ckpemuBanue. TpeTuil 3akoH MeHienss — 3aKoH
HE3aBUCHUMOI'0 HACJIEIOBaHUs. AHAIW3UPYIOIIEE CKpenMBaHue. XpOMOCOMHas
Teopus HACJIEICTBEHHOCTH. CuerieHHoe HACJIEIOBAHUE MIPU3HAKOB.
CoBpeMeHHbIE TIPE/ICTABICHUS O T€HE U TeHOoMe. B3anMmonelcTBre T€HOB.



I'enetuka mona. IlomoBble Xxpomocombl. CLEIUIEHHOE C IIOJIOM HacCJEHOBaHUE.
3aKOHOMEPHOCTH  M3MEHYMBOCTU. HacimencTBeHHas W HEHACIEICTBEHHAas
M3MEHYUBOCTh.  MoaudukanuonHass  u3MeHuuBoCcTh. KomOuHaTMBHasT U
MyTallMOHHAsg U3MEHYMBOCTh. MyTtauuu. Tunbl myTanuii. MyTtareHHsie (QpakTopsbl.
3HaYeHUE T€HETUKU JJIs1 MEAULIUHBL. BiausHue MyTareHoB Ha

opraHu3M 4eyoBeka. HaciencrBeHHble O00JIE3HM 4YEJIOBEKa, WX TMPUUUHBI H
npoduIakTHKa.

Jlemounctpanusa. CxeMbl, WUITIOCTPUPYIOIIUE MOHOTHOPHUAHBIE U JUTHOPUIHBIC
CKpEILMBAHMSA; CLEIUICHHOE HACJIEIOBAHUE NPU3HAKOB; IEPEKPECT XPOMOCOM;
HaCJIEJ0BaHUE, CLEIUICHHOE

¢ mnonoMm. Ilpumepbl MoOAM(PUKAIMOHHONW  HM3MEHUMBOCTU.  Marepuasl,
JEMOHCTPUPYIOIIHE BIUSHUE MYTar€HOB HAa OPraHW3M YEJIOBEKa.

JIaGopaTopHbIe U MPAKTUYECKHE PAOOTHI

CocraBieHue NpoCTEHIINX CXEM CKpPEIIMBAHUS ™.

Perienne aneMeHTapHBIX TEHETUYECKHUX 3a/1a4 ™.

N3ydenne wW3MEHUUBOCTH (M3ydeHHE MOAUGPUKAIMOHHONW W3MEHYMBOCTH Ha
OCHOBE U3yueHUs (PEHOTHUIIAa KOMHATHBIX WIIH  CEJIbCKOXO3SUCTBEHHBIX
pacTeHuin)**.

BrisiBiieHME HCTOYHUKOB MYTareHOB B OKPY KalOIIEH cpelie

(KOCBEHHO) 1 OIleHKa BO3MO>KHBIX MOCJICJICTBUN WX BIUSHHS HA OPTaHU3M.
OcHoBHbI€ NOHATHS. HacneaCcTBEHHOCTh U H3MEHUHUBOCTb.

I'enotun, denorun. ['mOpuaoIOTHYECKU METOMA, CKpeliuBaHue. JOMUHAHTHBIH,
peueccuBHbIN. ['eHbl, ayuienn. 3aKOHOMEPHOCTU HAacleJOBaHUs MPU3HAKOB. 3aKOH
YUCTOTHl TraMeT. AHAIM3UPYIOLIEE CKpellMBaHUE. XPOMOCOMHAas TEOpus
HACJEACTBEHHOCTH. ['eHeTnueckue KapThl. [eHOM. AyTOCOMBI, IOJOBBIE
XxpoMocoMbl. MonudukanmonHas ”3MeHYUBOCTh. KOoMOMHATHBHAS U MyTallHOHHAS
U3MEHYMBOCTh. MyTtareHHnele ¢akTopel. HacnmemcrBeHnHsie Ooisie3Hu. Meauko-
F€HETUYECKOE KOHCYJIbTHPOBAHUE.

Tema 3.6

OCHOBBI CEJIEKIIMW. BUOTEXHOJIOTUSA (2/5 u)

OCHOBBI CEJEKIMHU: METOAbl U JOCTHXKEHUS. | eHeTHuKa —TeopeTnyecKkasi OCHOBa
cenexkunu. Ceneknusi. Yuenue H. WM. BaBuimoBa o neHtpax MHoroo0pasus u
MPOUCXOXKIEHUS KYJIbTYPHBIX pacTeHUud. OCHOBHBIE METOAbl  CEJEKIUU:
ruOpuan3anus, UCKyCCTBEHHBIM 0TOOp. OCHOBHBIC OCTHXKCHHS W HaNpaBICHUS
Pa3BUTHUS COBPEMEHHOM CEJICKUNH. BUOTEXHOJIOrUS: JOCTUKEHHUS U NEPCIIEKTUBBI
passutwus.'enHas nmwkenepus. Kinonuposanue. ['enerTnueckn MmonudummpoBaHHbIE
OpraHuW3Mbl. OJTHYECKHUE aCHEeKThl Pa3BUTUA HEKOTOPBIX HCCIEIOBAHUN B
OonoTexHoJoTUH (KIIOHUPOBAHKE YETIOBEKA).

Hemonctpanusa. Kapra-cxema «lleHTppl MHOrooOpa3zuss M IPOUCXOKACHUS
KyJIbTYpHBIX pacTeHui». ['epbapHble Marepuanbl U  KOJUIEKIMH COPTOB
KyJbTYPHBIX pacTeHuil. TaOmuubl:

«IToponbl mOMamHUX JKUBOTHBIX», «CoOpTa KyJIbTYpPHBIX pacTeHUN». CXeMbl
CO3JJaHUsSI TEHETHYECKH MOAU(DUIMPOBAHHBIX  MPOJYKTOB,  KJIOHMPOBAHUS
OopraHu3MoB. Marepuansl, WUIIOCTPUPYIOIIUE  JIOCTUXKEHHUS B  00JlacTH
OMOTEXHOJIOTUH.



OKCKypcus

MHoroo6pa3ue COpTOB paCTEHUN U MOPOJI ) KUBOTHBIX, METObI

ux BbIBeleHHs (depma, CeNeKIIMOHHAas CTaHIMS, CEeIbCKOXO03MCTBEHHAS
BBICTaBKa).

JlaGopaTopHbie U MPAKTUYECKUE PAOOTHI

AHanu3 M OIIEHKAa STUYECKHX AaCIEKTOB Pa3BUTHUS HEKOTOPBIX HCCIETOBAHUM B
OMOTEXHOJIOTUH.

OcHoBHble noHsATHS. CeneKius; rTuopuau3amus u oToop.

Copt, nopona, mrtamMm. buotexnonorus. I'enHas umxkeHepus. KioHupoBaHue.
['eneTnyecku MouPpUIIUPOBAHHBIC OPTAHU3MBI.

[MPEJAMETHBIE PE3VYJIbTATHI ObYUEHUA

VYyanuiics TOKEH :XapaKTEePU30BaTh BKJIA BBIIAOIIUXCS YUCHBIX B PA3BUTHE
OMOJIOTMYECKON HAayKH; XapaKTepu3oBaTh pojib Ouojorun B (HOPMUPOBAHUU
HAy4YHOTO MUPOBO33PEHUS;UMETh MPEJICTABICHUE 00 OpPraHU3Me, €ro CTPOSHUH U
npoleccax >KU3HeAesITeIbHOCTH (0OMEH BEIIECTB, pa3MHOKEHHUE,IEICHUE KIIETKH,
OTUIOJIOTBOPEHHUE),  MHOTOOOpa3uu  OPraHU3MOB;BBIJICTATH  CYIIECTBCHHBIC
MPU3HAKK OPraHU3MOB (OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX), CpPaBHUBATH
Ouoyioruyeckue  OOBEKThI, CBOMCTBAa U  MpoIecchl  (IJIACTUYECKUH U
HHEPreTUYecKuii oOMeH, Oecrojioe M TMOJOBOE Pa3MHOKEHHUE, MHUTO3 M MEHo3,
AMOPHOHANTBHBIN U TTOCTAMOPHUOHAIBHBIM MEPHOI, MPSIMOE U HEMPSMOE Pa3BUTHE,
HACJEACTBEHHOCTh M HW3MEHYMBOCTb, JIOMUHAHTHBIM M PELECCUBHBIN) H
(dbopMynrpoBaTh BBIBOJBI HA OCHOBE CpaBHEHHUS;,; MOHUMATh 3aKOHOMEPHOCTH
MHIVBU1YaJbHOIO PAa3BUTHUSOPTaHU3MOB, HACIEICTBEHHOCTH U N3MEHUYHNBOCTH;
XapaKTepHu30BaTh cojiepkanue 3akoHOB I'. Mennens u T. X. Moprasa u moHuMarTh
UX poJib B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA;
pemaTh 3JeMEHTapHbIE TEHETUYECKUE 3aa4l, COCTABIIATh AJIEMEHTAPHBIE CXEMBbI
CKpELIUBAHUS;, I10JIb30BATHCA COBPEMEHHOM TE€HETUYECKOM TEPMHUHOJIOTHUEN U
CUMBOJIMKOW;IPUBOAUTD OKA3aTEIbCTBA POJICTBA KUBBIX OPraHW3MOB Ha OCHOBE
MOJIOKEHUI TEHETUKU U SMOPHOJIOTHH;

OOBSCHATh OTPHUIIATEIIFHOE BIUSHHE aJKOTOJs, HUKOTHHA, HAPKOTUYECKUX
BEILIECTB HAa PA3BUTHUE 3apOAbIIIAa YEIOBEKA; BIUSHHUE MYTAr€HOB HA OpPraHU3M
YEJ0BEKa;

XapaKTepu30BaTh  HAPYIICHHS  PAa3BUTUSL  OPraHU3MOB,  HACJEICTBEHHBIE
3a00eBaHusl, OCHOBHBIC BBl MyTalluii; OOOCHOBBIBATH M COOJIIOATh MEPbI
PO UIIaKTUKY BPEIHBIX

MPUBBIYEK (KypEeHHE, aJTKOr0JIM3M, HAPKOMAHMS ); BBISBIISITh UICTOYHUKH MyTareHOB
B OKpyxXatoled cpene (KOCBEHHO);UMETh mpeacTaBieHue o0 ywyenuun H. W.
BaBunoBa 0 neHTpax MHOrooOpasusi U MPOUCXOKICHUS KYJIbTYPHBIX PACTECHHI;
XapaKTEepU30BaTh OCHOBHBIE METOJbl W JOCTHXKEHHS CEJIEKIMH; OLECHUBATh
ATUYECKHE ACTIEKThl HEKOTOPBIX HCCIIEI0BAHUN B

obsactTu OMOTEXHOJOTUM (KJIIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE,
HalpaBJIiCHHOE W3MEHEHUE TE€HOMA); OBJaJeBaTh YMEHUSIMU M HaBbIKAMU
MMOCTAaHOBKH OMOJIOrMYECKHUX HKCIIEPUMEHTOB u OOBSICHSITD ux
pe3yAbTaTh;HAXOAUTh OUOJOTUYECKYI0 HH(POPMAIMI0O B Pa3HBIX HCTOYHUKAX,
apryMEHTHpPOBAaTh CBOKO TOYKY 3pEHHUS aHAIM3UPOBATh U  OILICHUBATH



OMOJOrMYeCcKyI0 HH(OPMALHUIO, TOIYYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB.
3axmouenue (1/1 1) PezepBHoe Bpemst — 3/6 u.

11 KJIIACC (1/2 9 B Henemto, Bcero 35/70 4, u3 Hux 3/12 4 — pe3epBHOE BpeMsl)
Beenenue (1/1 4)

Pasnen 1

BUJL (19/36 u)

Tema 1.1

MCTOPUS PBOJIIOIIMOHHBIX UJIEH (4/7 )

HcTopus 3BOMOLMOHHBIX Hliel. Pa3Butue Ononoruu B J0JapBUHOBCKHUI MEPUO/.
3nauenue pabor K. Jlunnes, yuenus XK. b. Jlamapka, teopuum XK. Kiosbe.
[Ipennoceuiku Bo3HMKHOBeHUs yueHust Y. JlapBuna. DBomtonmonHas teopus Y.
Hapsuna. Poib 5BOJIOUMOHHON TeOopuM B (OPMHUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpA.

Hemoncrtpanusi. Kapra-cxema mapiipyTa myTemecTBUs

Y. Japsuna. ['epbapHbie MmaTepuansl, KOJUIEKIUHU, GoTorpapuu

U Jpyrue MaTepualyibl, [OKa3bIBAIOIINE WHIUBUIYAIbHYI0O HW3MEHUYHMBOCTH H
pa3zHooOpasue COPTOB KYJIbTYPHBIX PACTEHUN U OPOJI IOMAITHUX KUBOTHBIX.
OcHoBHbIE MOHATHA. DBoJoNMs. Kpeanmonusm, TpaHCPOPMHU3M, IBOJIOIIMOHU3M.
['pynnoBas u uHAMBUAYaIbHAS U3MEHYUBOCTh. VckyccTBeHHbIH 0TOODP. bopnba 3a
cymectBoBanue. EctecTBeHHBIN 0TOOD.

Tema 1.2
COBPEMEHHOE 35BOJJIFOIITMOHHOE YUEHMUE (8/16 u)
Bun, ero kpurepum. Ilomynsumsi — CTpyKTypHas €AWHUIIA BHUA, €IUHUIIA

sBONMOIMU. CHHTETUYECKasi TEOpUs HSBOJIONMH. J[BIKYIIME CHIIBI DBOJIOLMH:
MYTallMOHHBIN TpollecC, MOMYJSIUOHHBIE BOJHBI, H30JSALUS, ECTECTBEHHBIH
oTOOp; MX BIUSHUE HAa TEHO(DOHH MOMyJsuuH. [[BIKYIIUN W CTaOWUIU3HPYIOIIHAMI
€CTECTBEHHBIM OTOOp. AJamnTallid OpPraHU3MOB K YCIOBUSAM OOUTaHHS Kak
pe3yNbTaT JNEUCTBHS E€CTECTBEHHOTO oTOOpa. BumooOpazoBaHue Kak pe3yibTar
sBomon. CrocoObl W TyTH  BUI000pa3oBaHus.CoXpaHEHHE MHOT000pasus
BUJIOB KaK OCHOBa YCTOMYHMBOTO pa3BUTHs Ouocdepsl. [1aBHbIE HampaBiIeHUS
ABOJIOLIMOHHOTO

mporiecca. buonormueckuii mporpecc u Ouonormdeckuid perpecc.lIpuunHb
BBEIMUPAHMS BUIOB.

JlokazaTenbCTBa SBOJTIOIUU OPTaHUYECKOTO MUPA.

Hemonctpanusa. Cxema, WUTIOCTPUPYIONIAsi KPUTEpUU Buja. TaOMUIBI U CXEMBI:
«/IBmwxymme cunel sBomonun», «OOpa3oBaHHE HOBBIX BHIOB», «CXOACTBO
HAYaJIBHBIX CTaaWid SMOPHUOHAIBHOTO pa3BUTHUS TMO3BOHOYHBIX». [ epbapuu,
KOJUICKITHT

W JIpyrMe HarJIAIHbIE MaTepuajbl, JIEMOHCTPHPYIOIMHE MPHUCTIOCOOICHHOCTh
OpraHW3MOB K cpeJe OOWTaHusi W Pe3yJbTaTbl BUA000pazoBaHuA. TaOiauubl,
MYJISDKA ¥ APYTHAE HATJSAHBIC MaTepUaibl, JEMOHCTPUPYIONNE TOMOJOTUYHBIC H
aHAJIOTUYHBIE OPTaHbl, UX CTPOEHUE U MPOUCXO0KICHUE B OHTOTEHE3E; PYAUMEHTHI
1 aTaBU3MBI.

JlaGopaTopHbie ¥ IPAKTUYECKUE PAOOTHI

Onumcanue oco0ei Br1a Mo MOP(POIOTUUECKOMY KPUTEPHUIO**,



BrlsiBIIeHHE N3MEHUYMBOCTH Y 0COO€i OJJTHOTO BUJA.

BrlisiBiieHrE TPUCTIOCOOJIEHUI OPraHu3MOB K Cpejie OOuTaHus *.

OKCKypcus

MHuoroo0Opa3ue BU10B (OKPECTHOCTH LIKOJIBI).

OcHoBHble noHsATUA. Bua, nonymnsuus; ux kpurepuu. ['enodona. JIBrxyiire cuibl
ABOJIIOLIMM: MYTAIllMOHHBIN IIpoLiECC,

MOMYJSIUMOHHBIE BOJHBI, HW30JSLUSA, €CTECTBEHHbIM oTOOp. JBrKymuil wu
ctabunusupyromuii or6op. CriocoObl U MyTH BUI000pa30BaHUS.

Tema 1.3

[MPOUCXOXJIEHUE XXU3HU HA 3EMIJIE (3/6 u)

PasButHe npeacraBieHuil 0 BOSHUKHOBEHNH kU3HUA. OnbiTel @. Penn, JI. [lacrepa.
I'mnote3bl 0 MPOUCXOKIECHUH KU3HU.COBPEMEHHBIE B3IJIAIbl HA BOBHUKHOBEHUE
*u3Hu. Teopus

OnapuHa—XouieiiHa. Y CI0)KHEHUE >KUBBIX OPraHW3MOB Ha 3eMiie B MpoLecce
3BOJIIOLIMH.

HemoHcTpanusa. Cxembl: «BOZHUKHOBEHUE OJTHOKJIETOYHBIX

AYKapUOTUYECKUX OPraHU3MOBY», «IBOJIOLUS PACTUTEIBHOTO MHUPa», « IBOJTOLMS
KUBOTHOrO Mupay. Pempoaykium kapTuH, uzoOpaxarommx ¢iaopy u QayHy
pPa3IUYHBIX 3p U NeproaoB. OKaMEHENOCTH, OTIEYAaTKH OPraHu3MOB B JPEBHUX
opoaax.

JlaGopaTopHbI€ U IPAKTUYECKHE PAOOTHI

AHanu3 ¥ OLIEHKA pa3JIMYHbIX TUIIOTE3 TPOUCXOKIAEHUS JKU3HU.

DKCKypcus

UcTtopus pa3BuTus xu3Hu Ha 3emiie (KpaeBeIdecKuid My3en).

OcHoBHble TOHsATHS. Teopus OmapuHa — XomnaeiHa. XHUMHYECKas SBOJIOLIMS.
buonornueckas »Bomrorms. [locrenniennoe

YCIIOKHEHUE OPTaHU3aIMU U TIPUCTIOCOOJICHHSI K YCIIOBUAM

BHEILIHEW CpeJibl OPTaHU3MOB B IPOLECCE IBOJIIOIUU.

Tema 1.4

[MPOUCXOXJIEHUE YEJIOBEKA (4/7 u)

['mnote3bl mnpoucxokaeHusi 4enoBeka. llooxkeHue dYenoBeka B CHUCTEME
AKUBOTHOrO MwHpa (kiacc Muiekonutatomue, ortpsan [Ipumater, pon Jlromm).
DBOJIIOIMS YEI0BEKA, OCHOBHbIE

sranbl. Pacel yenoseka. IIpoucxoxnenue yenoBeueckux pac. BumoBoe eInMHCTBO
YeJI0BEeYeCTBa.

Hemonctparusa. Cxema «OCHOBHBIE OTanbl JBOJIONMH YeIOBeKa». TaOuIlbl,
M300paKAOIINE CKEJIETHI YeJIOBEKA U MMO3BOHOYHBIX )KUBOTHBIX.

JlaGopaTopHbI€ U IPAKTUYECKHE PAOOTHI

BoisiBieHue  NpuU3HAKOB  CXOJACTBA  3apOoJbIIIEH  4YeloBE€Ka U JIPYrux
MJICKOMUTAIONIMX KaK J0KA3aTeIbCTBO UX POJACTBA. AHANM3 U OLICHKA Pa3IMYHbIX
TUIIOTE3 MPOUCXOKICHUS YeJIOBEKa.

DKCKypcus

[TpoucxoxxaeHue u 3BOJIOIUS YeI0BeKa (MICTOPUUECKUHN WU

KpaeBeIUECKUM MYy3€eil).



OcHoBHble noHATHS. [IpoucxoxkaeHue 4venoBeka. OCHOBHBIC 3Talbl SBOJIOIMUU.
JIBHoKyIME CUIIbl aHTpOIIoreHesa. YenoBeyeckue pacsl, UX €IUHCTBO.
[NPEJAMETHBIE PE3VYJIbTATHI ObYUEHUA

VYyanuiics TOKEeH: XapaKTEepU30BaTh BKJIAJ BBIIAIOIIUXCS YUCHBIX B PA3BUTHE
OMOJIOTMYECKON HayKW; XapakTepuU30BaTh pOJb OHOJOTHMH B (POpMHPOBAHUU
HAy4YHOTO MHUPOBO33PEHUS; TOHUMATh CYIIHOCTh JBOJIOIIMOHHOW TEOpUH,
CJIOKHBIE U

MPOTHUBOPEUMBBLIC MYTH €€ CTAaHOBJEHHUS, BKJIaJ B (POPMHPOBAHUE COBPEMEHHOU
€CTEeCTBCHHO-HAYYHOW KapTUHBI MHUpA; BBIJCIATh CYIICCTBEHHBIC TPU3HAKHU
OMOJIOTMYECKUX OOBEKTOB (BUIOB) U MPOIECCOB (ICHCTBUE HCKYCCTBEHHOTO U
€CTEeCTBEHHOTO 0TO0Opa, (opMHUpOBaHHE MPHUCIIOCOOJICHHOCTH, O0Opa3oBaHUE
BUJIOB);00BSICHATh TPUYUHBI JBOJIIOIUM, HW3MEHSEMOCTH BHUJOB; IPUBOJUTH
JI0Ka3aTebCTBA (apryMeHTaIMi0) HEOOXOAMMOCTH COXPAHEHHS MHOTro00pa3us
BUJIOB; YMETh MOJIb30BATHCS OMOJIOTMYECKONM TEPMUHOJIOTUEH U

CHUMBOJIMKOM; pelIaTh dJIeMeHTapHbIe OMOJIOTHUECKUE 3a/1a4H;

OMHUCHIBATh 0COOEH BHJIOB TI0 MOP(OJIOTHYECKOMY KPHUTEPHIO;, BBISBIATH
IPUCTIOCOOJIEHUSI OPraHU3MOB K Cpele OOWTaHMs; CpPaBHUBATH IPOIIECCHI
€CTECTBEHHOTO M HWCKYCCTBEHHOTO 0TOOpa; aHaJIM3UpOBaTh U OLICHUBATh
pa3IMYHbIE THUIIOTE3bl TMPOUCXOXKICHHUS >KU3HU U YEJIOBEKAa; apryMEHTHPOBATH
CBOIO TOUYKY 3PCHHS B X0OJI€ IUCKYCCUH 110 OOCYX IACHUIO TUIIOTE3 CYIIIHOCTH U
POUCXOXKICHUS >KU3HHM, TPOOJIEMbl TPOUCXOXKICHUS YeNIOBEKa; OBJIAJIEBATh
YMEHHUSIMU M HaBbIKAMHU IOCTAHOBKH OMOJIOTMUECKUX HKCIIEPUMEHTOB U YUUTHCS
OOBSICHATH UX PE3yJbTaTHI;

HaXOAUTh OMOJOTUYECKYIO HH(POPMAIIMIO B Pa3HbIX HCTOYHHUKAX; aHAIU3UPOBATH U
OLICHUBATh OMOJOTHYECKYIO MH(OPMAIIUIO, MTOTYYaeMYI0 U3 Pa3HbIX HCTOYHHKOB.
Pa3nen 2

OKOCHUCTEMBI (11/20 u)

Tewma 2.1

SKOJIOTMYECKUE ®AKTOPHI (3/5 u)

Opranusm u cpena. [lpeamer u 3aga4u SKOJIOTUH.

Okonoruyeckue (HakTopsl cpeabl (abuoTuveckue, OMOTHIECKUE,aHTPOIIOTEHHEIE),
UX 3HAYEHUE B KU3HU OPraHU3MOB. 3aKOHOMEPHOCTHU BIIMSIHUS HKOJIOTHMUECKUX
(dakTOpoB Ha OpraHU3MbI. B3aUMOOTHOIIIEHUSI MEXKITY OpraHu3MaMu. MeKBHUTOBBI
OTHOILLIEHHUS: Tapa3UuTU3M, XUITHUYECTBO, KOHKYPEHI[US, CHMOHO3.

HemoHcTpanusa.  Harnmsguele — Marepuanbl,  JEMOHCTPUPYIOIIME  BIUSHUE
AKOJIOTHUYECKUX (haKTOPOB HA JKHUBbIE OpraHu3Msl [Ipumepsl cumO103a B pupoe.
OcHOBHBIC TOHATHA. OJKOJOTHS. BHemHss cperna. JKojormdeckue (HaxTopsl.
AbGuotnueckue, OWOTHYECKHE W aHTpororeHHnle (Qakropbl. [lapazutuswm,
XUIIIHUYECTBO, KOHKYPEHIIUS,

cUMOHO03. DKOJOTHYecKasi HUIIA.

Tema 2.2

CTPYKTYPA DKOCHUCTEM (4/7 1)

BumoBass u npocTpaHCTBEHHass CTPYKTypa »3KocucteM. lluieBble CBs3W,
KPYrOBOPOT BEIIECTB W IMPEBpALlCHUS DSHEPIUU B HKocucTtemax. I[IpudnHbI



YCTOWYUBOCTH U CMEHBI SKOCHUCTEM.

BrnusiHue yenoBeka Ha 35KOCHCTeMBbI. VICKYCCTBEHHBIE COOOIECTBA — arpoICHO3HI.
Hemonctparus. Cxema «IIpocTpaHCTBEHHAsT CTPYKTYpa 3KOCHCTEMBI (SIPYCHOCTH
pacTUTENbHOro cooduiecTBa)». CxeMbl U TaOIUIbl, JEMOHCTPUPYIOIINE MULIEBbIE
IEMd W CETH; DKOJIOTMUECKHE IMHUPaMUIbI, KPYrOBOPOT BEIICCTB M DHEPTUU B
HKOCHCTEME.

JlabopaTopHbIC U MPAKTUYECKHE PaOOTHI

CocraBiieHHE CXEM TIepellauyd BellecTBa W HSHepruu (Lerne nuTaHus) B
sKocucTeme™ .

BrIsiBIeHE aHTPOTIOTEHHBIX H3MEHEHUH B 9KOCHCTEMaX CBOCH MECTHOCTH (B BHUJIC
pedepara, npe3eHTalMu, CTEHI0BOTO JIOKJIa1a U mp.)**,

CpaBHHUTEIbHAS XapaKTECPUCTHKA TPUPOJTHBIX SKOCHCTEM M arpO3KOCHCTEM CBOCH
MECTHOCTH.

HccnenoBanne W3MEHEHHWH B OJKOCHCTEMaX HAa OHOJIOTMUECKHX MOJIEIIAX
(axBapuym).

Pemmenue sKoI0ruueckux 3aaau.

DKcKypcus

EcrectBennbie (jiec, moje W Ap.) U HUCKYCCTBEHHbIEC (MapK, Cad,CKBEp MIKOJIbI,
dbepma U Jp.) SKOCUCTEMBI.

OCHOBHBIC  TMOHATUS. OKOCHUCTEMa, OHOTeOleH03, OWOIEHO3, AarpoIeHO3.
[IpoaytieHThl, KOHCYMEHTBI, peAYILIEHTHI. [IHieBbIe 1Ienu U CETH.

Tema 2.3

BUOCOEPA — T'JIOBAJIBHA S DKOCUCTEMA (2/4 u)

buocdepa — riobanbhas skocuctema. CoctaB U CTpykTypa Onocdepsl. YueHue
B. U. Bepnanckoro o 6uocdepe.Poib xuBbIX opranu3mMoB B 6uochepe. buomacca
3emuin. buonorudeckuii KpyroBopoT BelecTB (Ha mMpuMepe KPyroBOpoTa BOAbI

U yTJIepoa).

Hemonctparus. Tabmumpsl u cxeMbl: «CTpykTypa 6nochepb», «KpyroBopoT BOJIbI
B Owmocheper», «Kpyrosopor yriaepon B Oumochepe». Harmsmaelii martepuad,
OTpa)KarOIINK BUOBOE

pa3zHooOpa3ue KUBBIX OPraHU3MOB OHOCchephI.

OcuoBnbie nousTus. buocdepa. KuBoe BemiecTBo, OMOTEHHOE BEIIECTBO, KOCHOE
BEIIIECTBO, OMOKOCHOE BellecTBO. buomacca 3emiin.

Tema 2.4

BUOC®EPA 1 YEJIOBEK (2/4 4)

buochepa u dyemoBek. ['moOanbHBIE SKOJOTHYECKHE TPOOIEMBI W IYTH HX
pemienus. IlocnencTBusi NESITENBHOCTH YEJIOBEKA ISl OKPY’XKAIOUIEH Cpepbl.
[IpaBuna moBeaeHuss B NpupoaHou cpene. OxpaHa TPUPOJLI U PaALUOHATIBHOE
UCIIOJIb30BaHUE MTPUPOIHBIX PECYPCOB.

HemoHncTpanusa. TaOnuipl, WUIIOCTPUPYIOLMIME TJIO0ATbHBIE DKOJIOTHYECKHE
npoOJieMbl U MOCIECTBUS JEATEIILHOCTA YEJI0BEKa B OKpy:katoien cpeae. KapTsl
HallMOHAJIbHBIX TTAPKOB, 3aIIOBEJTHUKOB U 3aKa3HUKOB Poccum.

JlaGopaTopHbie U MPAKTUYECKUE PAOOTHI

AHanu3 U OLEHKA MOCIEJICTBUM COOCTBEHHOM JESITENBHOCTH B  OKpY’Karomiei



cpezne.

AHanu3 1 o1leHKa II100aIbHBIX 3KOJOTMYECKUX MPOOJIEM U MYTEH UX PEIICHHUS.
OcHoBHble nOHATHS. ['0OanbHBIE 3KONOrHYeckre npodiembl. OXpaHa MPUPOJBI.
PannonansHoe mpupopononb3oBaHue. HannonanbHele  Napky,  3alOBEIHMKM,
3aka3Huku. KpacHas kHura.

3axmmouenue (1/1 1)

PezepBHoe Bpems — 3/12 u.

I[MPEAMETHBIE PE3YJIbTATbBI OBYUEHU

Yyaluics T0IKeH:

XapaKTepu30BaTh BKJAJ BbIIAIOMIMXCA YYEHBIX B Pa3BUTHET OMOJIOTHYECKOU
HAyKU,

XapaKTepru30BaTh posib OMOIOrUU B (POPMUPOBAHUN HAYYHOTO MHUPOBO33PEHUS;
BBIJIENISATh  CYLIECTBEHHBIE TMPU3HAKKM OUOJOTMYECKUX OOBEKTOB (IKOCHUCTEM,
ouocdepsl) U TPoLECCOB (KPYroBOPOT BEHIECT M NPEBpallleHUS DHEPruu B
sKocHucTeMax u ouocdepe);

0000111aTh ¥ CHUCTEMATU3UPOBATh MPECTABICHUS 00 SKOCUCTEMAaX KaK IeJIOCTHBIX
OMOJIOTUYECKUX CHUCTEMax, O 3aKOHOMEPHOCTAX, MPOSBISIONIMXCS Ha JaHHOM
YPOBHE OpraHu3aluu *KUBOTO (KPYroBOPOTE BEIIECTB U MPEBPAIICHUIX DHEPTUH,
JUHAMUKA W YCTOMYMBOCTHU IKOCHCTEM); MOHUMATh cojiepkaHue ydenus B. WM.
Bepnanckoro o 6uocdepe;

NOHUMATh HEOOXOJUMOCTh peau3alii UJIeu YCTOMIMBOTO

pa3ButHs Ouocdepsl, €e OXpaHbl, pa3BUBaTh OOIIEOMOIOTrMYECKHE YMEHHS Ha
HKOJIOTUYECKOM

colepKaHUM: HaOMIONaTh W BBIABIATH TNPUCIOCOOJEHUS Yy OPraHu3MOB,
AHTPONOTE€HHbBIE U3MEHEHHS B SKOCHUCTEMAaX; OOBACHATh NPUYUHBI YCTOMYUBOCTH U
CMEHBI 9KOCHUCTEM;

NPUBOJIUTH JIOKA3aTEeNbCTBA (APTYMEHTAILMI0) HEOOXOAMMOCTH COXpPaHEHHUS
MHOT000pa3us BUIOB; pEHIaTh dJIEMEHTApHbIE OMOJIOTMYECKHUE 3a]]a4H; COCTABIISATh
CXEMBbI TIEPEHOCAa BEIIECTB U SHEPTUU B SKOCHCTEMAX (1IN MUTAHMUS);

BBISIBJISITh  QHTPOIIOTEHHBIE HM3MEHEHHS B JKOCHUCTEMax CBOEH MECTHOCTH,
M3MEHEHUS B HKOCHCTEMaxX Ha OMOJIOTMUYECKUX MOJIEISX;

CpaBHHMBaTh  Ouosorndeckue  OOBEKThl  (MPUPOAHBIE  HKOCHUCTEMBI |
arpodKOCUCTEMBbl CBOEHl MECTHOCTH) M (OPMYJIUpPOBATH BBIBOJBI Ha OCHOBE
CpaBHEHHUS;

00OCHOBBIBaTh U COOJIOAATH MTPaBUIIa MOBEACHUS B IPUPOIHOI cpee;
aHANM3UPOBATh W OIEHWBATH TMOCIEJACTBUS COOCTBEHHOW NEATEIHHOCTH B
OKpYy’XaroIlen cpenae, rnodalbHble 3KOJOTHYECKHETIPOOIeMbl; apryMEHTUPOBATh
CBOIO TOUKY 3pEHUS B XO/I€ TUCKYCCHH M0 O0CYXACHUIO SKOJIOTHYECKUX MpodIIem;
YMETH MOJIb30BaTHCA OUOIOTUYECKON TEPMUHOIOTUEN U CUMBOJIUKOM;

OBJIa/ICBATh YMEHHUSIMU U HAaBBbIKAMU MMOCTAHOBKU OMOJIOTMYECKUX SKCIEPUMEHTOB
U YYUTHCSI OOBACHITH UX PE3YJIbTAThl; HAXOJIUTh OMOJOrMYECKy0 HH(OpMaIHIO B
Pa3HBIX HCTOYHHKAX;

aHAJM3UPOBATh M OIIEHUBATh OHOJOTMYECKYI0 HH(POPMAIUIO, TMOJYy4aeMyl U3
Pa3HBIX UCTOYHUKOB.
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