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MnaHupyembie pe3ynbTaTbl 0CBOEHUA yuebHOro npegmera «buonorua» (yrnybneHHbi ypoBeHb)
JIMuHOCTHBIE PE3yabTaThl OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTPAaMMBbI TOJDKHBI OTPaXKaTh:

1) poccuiicKyt0 TPaKJaHCKYI0 MICHTUYHOCTb, MATPUOTU3M, YBAKEHHE K CBOEMY HApoJy, YyBCTBa OTBETCTBEHHOCTH mepes PoauHoM, ropaoctu 3a cBOM Kpaii,
cBoro Pomny, nmpouioe u HacTosIee MHOTOHAIMOHAIBHOTO Hapoaa Poccnu, yBaskeHHe rocylapCTBEHHBIX CUMBOJIOB (Tep0, ¢uiar, THMH);

2) rpaXXJaHCKYIO IO3ULUAI0 KaK aKTUBHOI'O W OTBCTCTBCHHOI'O 4YJICHA pOCCHfICKOFO O6HI€CTBa, 0CO3HAUIECTO CBOM KOHCTUTYHHWOHHBIC IIpaBa U O6$I3aHHOCTI/I,
YBaXaroumiero 3aKOH W IIPaBOIIOPSAOOK, 06naﬂa10mero YyYBCTBOM COOCTBEHHOTO AOCTOMHCTBA, OCO3HAHHO IMPUHHUMAIOWICTO TPAAUIHWOHHBIC HAIMOHAJIIbHBIC U
O6III€‘-I€J'IOBC‘-ICCKI/IC TYMaHHUCTHUYCCKUEC U JEMOKPATUYCCKHUEC LICHHOCTHU,

3) TOTOBHOCTb K CiIy)keHHI0 OTEUeCTBY, €ro 3aluTe;

4) chopMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH M OOIIECTBEHHOW MPaKTHUKH, OCHOBAHHOTO Ha JHaJore
KYJIbTYp, a TAaKXKe Pa3aIudIHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJUKYJIHTYPHOM MUPE;

5) chopMupOBaHHOCTh OCHOB CaMOPA3BUTHS M CAMOBOCIIMUTAHHS B COOTBETCTBHUU C OOIIEYETIOBEYSCKUMH IIEHHOCTSAMH U HCalaMH T'PaKIAHCKOTO OOIIeCTBa;
TOTOBHOCTb U CITOCOOHOCTH K CAMOCTOSITETFHOM, TBOPYECKOW M OTBETCTBEHHOU JIEATEILHOCTH;

6) TOJIEpaHTHOE CO3HAHUE W MOBEACHHE B MOJUKYIBTYPHOM MHpE, TOTOBHOCTb U CHOCOOHOCTH BECTH IUAJIOT C JAPYTUMHU JIIOJbMH, JOCTHraTh B HEM
B3aMMOIIOHUMAaHUs, HAaXOJUTh OOLIME IeId U COTPYAHUYATh ISl UX JOCTHXKEHMS, CHOCOOHOCTh MPOTHBOCTOSITH WJEOJOTUU SKCTPEMHU3MA, HAIMO HalIu3Ma,
KceHo(oOUH, AMCKPUMUHAIIUMY 110 COLIUAIbHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHALHBIM MTPU3HAKAaM U IPYTUM HETaTUBHBIM COLIMAIBHBIM SIBIICHUSM;

7) HAaBBIKKM COTPYAHHUYCCTBA CO CBCPCTHHKaMH, JAC€TbMHW MJIAAMIET0 BO3pacTa, B3POCIBIMH B O6pa3OBaTeHBHOﬁ, O6HICCTB€HHO HOJ'ICSHOIZ, yqe6Ho-
HCCHCHOB&TGHBCKOﬁ, HpOCKTHOﬁ " JPpYyTux BUJAaX ACATCIIBHOCTH,

8) HPAaBCTBCHHOC CO3HAHUEC U IMTOBEACHNEC HA OCHOBC YCBOCHUA O6HIC‘ICJ'IOB€‘I€CKI/IX HCHHOCTeﬁ;

9) FOTOBHOCTb M CIIOCOOHOCTH K 06p830BaHI/IIO, B TOM YHCIJIC caM006pa30BaHmo, Ha IPOTAKCHHUU BCeH JKU3HU; CO3ZHATCJIBHOC OTHOUICHUC K HCIPCPBIBHOMY
O6paSOBaHI/IIO KaK YCJIOBHIO YCHGMHOﬁ HpO(l)eCCHOHaHbHOﬁ u O6IJ.ICCTB€HHOI>1 JCATCIIBHOCTH,

10) 9CTECTUYCCKOC OTHOLICHUEC K MUPY, BKIIIOYAA 3CTCTUKY 6I>ITa, HAay4YHOT'O U TCXHHUYECCKOI'O TBOpUECTBA, CIIOPTa, O6H.I€CTBCHHBIX OTHOMCHHﬁ;

11) MMPpUHATHUC U pCAIU3ALINTIO LIEHHOCTEH 3A0POBOIo U 0€30I1aCHOT0 06pa3a JKHW3HHU, HOTpe6HOCTI/I B (I)I/ISI/ILICCKOM CaMOCOBCPIICHCTBOBAHUN, 3aHATUAX CIIOPTUBHO -
O3I[Op0BHTCJIBHOfI ACATCIIbBHOCTBIO, HCTIPHUATUC BPCAHBIX IIPUBBIYCK: KYPCHU, YHOTpe6J'ICHI/I$I AJIKOT'0JIA, HAPKOTUKOB;

12) 6epe>1<Hoe, OTBCTCTBCHHOC U KOMIICTCHTHOC OTHOIICHUEC K (1)1/13I/I‘-ICCKOMY H MCHUXOJIOTUYCCKOMY 3I0POBBIO, KaK CO6CTBCHHOMy, TaK U APYTUux HIOHCﬁ, YMCHUC
OKa3bIBaAThH MEPBYHO IMTOMOIIb,



13) oco3nanHbI# BEIOOp Oyaymieit mpodeccun U BO3MOXKHOCTEH peain3anuy cOOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOIIICHHE K MPOPECCHOHATBHON J1eSITETEHOCTH
KaK BO3MO>KHOCTH YYaCTHsI B PEIICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOJIeM;

14) chopMupOBAaHHOCTH IKOJIOTUYECKOTO MBIIUICHUS, TIOHUMAHUS BIMSHUS COILMAIbHO-PKOHOMHUYECKHX IMPOIIECCOB HA COCTOSHUE MPHUPOJHONW M COIMATIBHOMN
Cpelbl; IPUOOPETEHNE OMbITa 3KOJIOr0-HAIIPABJIEHHOM 1€ TEIIbHOCTH;

15) oTBETCTBEHHOE OTHOLIEHUE K CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHS LICHHOCTEN ceMEeNHOM KU3HU.
MeTtanpeaMeTHbIMU Pe3yJIbTATAMM OCBOCHHUS Y4eOHOTO TpeameTa «buonorusy sBisiercss GOpMUPOBAHUE YHUBEPCATBHBIX yueOHbIX neiictuii (Y'Y /).

Pezynamuenvie YY/I.

1. yMeHHe CaMOCTOAATEIbHO ONPeNessiTh e AeSITeJJbHOCTH U COCTABJIATDH IJIAHBI AeSITEJIbHOCTH; CAMOCTOSATEIbHO OCYHIECTBJISATh, KOHTPOJIHUP 0BATh U
KOPPEKTHPOBATH AeATEJIbHOCTb; UCII0JIb30BAaTh BCe BO3MOKHbIE Pecypchl /ISl IOCTHKEHUS MOCTABJICHHbIX LeJIeil U peajin3alu IJIAHOB J1esiTeJIbHOCTH;
BbIOUPATH yCHeNIHbIe CTPATEIMHM B PA3JIMYHbIX CUTyallUsX.

2.yMeHHEe CaMOCTOSITeIbHO OLEHHWBATh W NMPHUHUMATH PelleHHs, ONpeaesiole CTPATErni0 MOBeIEHHUsl, ¢ YUYeTOM TIPa’KIAHCKUX M HPABCTBEHHBIX
IEHHOCTeEH

BbINMyCKHUK HAYYHUTCS:

CaMOCTOATCIIBHO OMMPECACIIATE LCIIHU, 3aJaBaTh MapaMETPhbl U KPUTCPUHU, IO KOTOPBIM MOKHO OIIPEACTIUTDh, UTO LCJIb JOCTUTHYTA,

OLICHMUBATh BO3MOXXHBIC ITIOCIICACTBUA JOCTHXCHUA MOCTaBJICHHOM e B JCATCIIbHOCTH, COOCTBEHHOM JKU3HHU U KU3HU OKpYyXaromunux JIIO,HCP'I, OCHOBBIBAsICh Ha
COO6pa}KeHI/IHX OTHUKHU U MOpPAJIH;

CTaBUTb U (bOpMy.]'II/IpOBaTB COOCTBEHHBIE 3aJa4yu B O6p330BaTeHBHOﬁ ACATCIIBHOCTH U )KU3HCHHBIX CUTYallUAX;

OLCHUBATH PECYPCHI, B TOM YHUCJIC BPEMA U APYTUEC HEMATCPHUAIIBHBIC PECYPCHI, HCO6XO,Z[I/IMBIC JJI1 JOCTHXKEHU A IMOCTaBJICHHOU Oeiun,

BBI6I/IpaTB IIyTb JOCTHXXCHUS LCIIHU, INITAHUPOBATh PCIICHUC IIOCTABJICHHBIX 3a/la4, OITUMHU3HUPYHd MAaTCPUAJIBHBIC 1 HCMATCPUAJIbHBIC 3aTPAThI;

OPraHnu30BbIBATH 9(1)(1)6KTPIBHLII>1 IIOHCK PECYpPCOB, HeO6XO,Z[I/IMI>IX I JOCTHXKCHUA IMOCTaBJICHHOM Ociu,

COIIOCTaBJIATb HOJ'Iy‘IGHHbeI pe3ybTaT ACATCIBHOCTHU C MOCTaBJICHHOM 3apaHCC LECIIbIO.

IHo3naeamenvnwvie YY/I:

1) BJIaJICHUEC HaBbIKaMU HO3HaBaTeHLHOﬁ, yqe6HO-HCCHeZ[OBaTeHLCKOﬁ n HpOCKTHOﬁ ACATCIIbHOCTH, HABBIKAMHU pPa3pCHICHUSA HpO6J’ICM; CIIOCOOHOCTH Y TOTOBHOCTD
K CaMOCTOATCIIBHOMY ITOUCKY MCTOJOB PCHICHUA IMPAKTUUCCKUX 3a/la4, HPUMCHCHHUIO PA3JIMYHBIX MECTOJOB IIO3HAHUS



2) TOTOBHOCTb M CHOCOOHOCTP K CaMOCTOATENBbHOW HMH(GOPMAIIMOHHO-TIO3HABATEIILHOW JESITEIbHOCTH, BJAJCHHE HABBIKAMH IOJyYCHHS HE0OX0IUMOI
uHpOpMAIMK U3 CIOBAapeil pa3sHBbIX THUIOB, YMEHHE OPHEHTHUPOBATHCS B PA3IUYHBIX MCTOUYHUKAX MH(POpPMALNU, KPUTHUYECKH OLEHHUBATH M HWHTEPIPETHPOBATH
MH(OPMAIIHIO, TIOTYYaEMYIO U3 PA3IMYHbIX HCTOYHUKOB;

3) yMeHHe HCHOJB30BaTh CPEACTBa WH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TexHoyorui (nmanee - MKT) B pemieHMH KOTHUTHBHBIX, KOMMYHUKATUBHBIX H
OpPraHU3aIMOHHBIX 33J1a4 ¢ COOJIIOJICHUEM TPEOOBaHUN SPrOHOMUKH, TEXHUKH OC30ITaCHOCTH, TUTUEHBI, PECYPCOCOCPEIKCHHUSI, IIPABOBBIX U ITHYECKUX HOPM, HOPM
nH()OPMAMOHHOW OE301TaCHOCTH;

4) ymeHHe onpeAesaTh Ha3HAaUeHUE U (DYHKIUU PA3TUYHBIX COLHATLHBIX HHCTUTYTOB;

5) BiIaJieHre HaBBIKAaMU TIO3HABATEILHOM peIeKCHH KaKk 0CO3HAHMS COBEPIIAEMBIX IEUCTBUI M MBICITUTEIBHBIX TIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHUM,
TPaHMI] CBOCTO 3HAHUSI U HE3HAHUS, HOBBIX 1T BBHIMYCKHMK HAYYUTCH:

WCKaTh W HAXOJUTh OOOOIIEHHBIE CIIOCOOBI PEIICHHS 3a/1ad, B TOM YHCIE, OCYIIECTBIATh Pa3BEPHYTHIM MH(POPMAIMOHHBIN TOWCK U CTaBUTh HA €T0 OCHOBE
HOBBIE (YucOHBIE U TTO3HABATEIIbHBIC) 33/1a4H;

KPUTUYECKH OIEHWBATh M HHTEPIPETHPOBATh WH(OOPMAIMIO C Pa3HBIX MO3UIIMHA, paclo3HaBaTh W (PUKCHPOBATH TPOTHUBOPEUUS] B HH(POPMAIMOHHBIX
HCTOYHUKAX;

HCIIOJIb30BATh PAa3IMYHbIE MOJIENIbHO-CXEMAaTHUYECKHE CpEICTBA JJIsi NPEJICTABICHUS CYIIECTBEHHBIX CBSi3ed M OTHOIICHHM, a TakkKe MIPOTHBOPEUMH,
BBISIBJICHHBIX B MH(POPMAIIMOHHBIX UCTOYHHUKAX;

HaxXOJUTh W TMPHUBOJUTH KPUTUYECKHE apPryMEHThl B OTHOIIEHUU NEHCTBUI U CYXACHHH IPYroro; CIOKONHO M pPasyMHO OTHOCHUTHCS K KPUTHYECKUM
3aMeUyaHUsM B OTHOIIEHUU COOCTBEHHOTO CYXKJEHUS, PACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTH 32 pAMKH y4€OHOIO MPEeAMETa U OCYLIECTBIIATH LieJIeHANPaBICHHBINA MOMCK BO3MOKHOCTEN Ul HIMPOKOTO MEPEeHOca CPEJICTB U CIOCOO0B ACHCTBUS;

BBICTPaMBATh MHANBUAYAJIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO, YUUTHIBAsI OTPAHUUYEHUS CO CTOPOHBI IPYTHX YYACTHHUKOB U PECypCHBIE OTPaHHUCHUS;

MEHSTh U YACPKUBATh Pa3HbIe MO3UIUH B MIO3HABATEIHHON JESTENbHOCTH.

O3HABATCJIbHBIX 3aa4 U CPCACTB UX NOCTUIKCHMUA.

Kommynukamuenvie YY/I:

1) yMeHHe NpOJyKTUBHO OOIIATHCS M B3aMMOJAEHCTBOBATH B MPOIIECCE COBMECTHOM JEATENIHOCTH, YYUTHIBATh MO3MULUHU JAPYTHX YYACTHUKOB JAEATEIBHOCTH,
3 PEeKTUBHO pa3pemaTh KOH(IUKTHI;

2) BJIAICHUC A3BIKOBBIMHU CPECACTBAMU - YMCHUC SICHO, JIOTUYHO U TOYHO U3JIaraTb CBOXO TOYKY 3pCHHSA, UCIIOJIb30BATh a/ICKBATHLIC A3BIKOBLIC CPCACTBA,



BbInyCKHMK HAY4YUTCS:

OCYILIECTBIIATH JEJIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3pOCIBbIMU (KaKk BHYTpU 0Opa3oBaTe/IbHOM OpraHu3aluy, Tak U 3a €€ IpelelaMu),
no0MpaTh MapTHEPOB /ISl ETOBONH KOMMYHUKAIIUU UCXOJIS U3 COOOpaXKEHUN pPe3yJbTaTUBHOCTH B3aUMOJICHCTBHUSA, a HE JINYHBIX CUMITIATH;

IIPU OCYILECTBICHUM TPYIIIOBOl pabOThl OBITH KaK PYKOBOAMTEIEM, TaK M WIEHOM KOMaHJbl B Pa3HBIX pOJIAX (FeHepaTtop HJed, KPUTHK, MUCIOIHUTENb,
BBICTYNAIOUIHNH, 3KCIIEPT U T.1.);

KOOPJIMHUPOBATH U BBINOJIHATH PabOTy B YCIOBHSX PE€aIbHOI0, BUPTYaIbHOTO U KOMOMHUPOBAHHOTIO B3aUMO/IEHCTBUS;

pa3BepHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCTIOJIb30BAaHUEM a/IeKBATHBIX (YCTHBIX U MUCbMEHHBIX) S3BIKOBBIX CPEJICTB;

pacrno3HaBaThb KOH()JIMKTOT€HHbIE CHUTYyallMd M NpeJoTBpaliaTh KOH(MIMKTBI J0 HMX AaKTUBHOM (hasbl, BBICTpauWBaTh JEJIOBYI0O M 00pa30BaTENbHYIO

KOMMYHHKAIIUIO, n30eras THYHOCTHBIX OIICHOYHBIX CY)KILGHI/H\/JI.

IIpeaMeTHbIE pe3ybTATHI OCBOEHUS YIJIY0JI€HHOT0 Kypca OHOJIOTHH :

1) cpopmMupoBaHHOCTH MpPEACTABICHUN O POJUM M MecTe OHMOJIOrMH B COBPEMEHHOW HayyHOU KapTHHE MHpa; MOHMMAaHWE POJU OHOJOrHH B (HOpMHUPOBAHUU
Kpyro3opa u GyHKIMOHAIbHONW I'PaMOTHOCTH YEJIOBEKA Ul PEIICHUS TPAKTUYECKUX 3a/1a4;

2) BIaZicHHE OCHOBOIIOJIATAIOMIMMHU MOHSATHSAMHU U MPEACTABICHUSMHU O YKUBOM MpUpPOJE, €€ YPOBHEBOIM OpPraHM3allid U HBOJIIOLMHU; YBEPEHHOE IOJIb30BaHHE
OMOJIOTHYECKOW TEPMUHOJIOTHUEN M CHMBOJIMKOM;

3) BiajeHHe OCHOBHBIMH METOJaMU HAay4yHOTO MO3HAHMS, HCIOJIb3YEMbIMH TNPU OHOJIOTHYECKHX HCCIIEJOBAHUSIX >KUBBIX OOBEKTOB M 3KOCHUCTEM: OINMCAHUE,
U3MepeHue, MpoBeieHrne HaOII0ACHNI; BBISIBJICHUE U OIIEHKA aHTPOIIOT€HHBIX U3MEHEHUH B PUPO/IE;

4) chopMHpPOBAaHHOCTH YMEHUM OOBICHATH PE3yJIbTaThl OMOJIOTUYECKUX IKCIIEPUMEHTOB, pelIaTh dJIeMeHTapHble OUOIOTHYECKUE 3a]auu;

5) copMHpPOBAHHOCTH COOCTBEHHON MMO3UIMU 1O OTHOILIEHUIO K OHOJormueckod HHQoOpManuu, MOTy4yaeMOW U3 pa3HbIX HCTOYHUKOB, K TJ00ATbHBIM
HKOJIOTMYECKUM MpoOiieMaM U MyTSAM UX PelleHUs.

6) chopMHUPOBAHHOCTH CUCTEMBI 3HAHHM 00 00X OMOJOTUYECKIX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX;

7) chopMUPOBAHHOCTh YMEHHM HUCCIEIOBaTh U aHAIM3UPOBATH OMOIIOTUYECKUE OOBEKTHI M CUCTEMBI, OOBSICHATh 3aKOHOMEPHOCTH OMOJIOTUYECKUX MPOLIECCOB U
SIBJICHUI; TPOTHO3UPOBATH MOCJIECTBUS 3HAUMMbIX OMOJOTUYECKUX HUCCIICIOBAHMUIA;

8) BllajileHHEe YMEHUSMHU BBIJIBUraTh TMIOTE3bl HA OCHOBE 3HAHUN 00 OCHOBOMOJAraloUUX OWOJIOTMYECKUX 3aKOHOMEPHOCTSX M 3aKOHAX, O MPOMCXOXKICHUU U
CYIIHOCTU HU3HHU, TJI0O0ANbHBIX H3MEHEHHMSX B Ouocdepe; MpPOBEPATH BBIABUHYTHIE THIOTE3bl JKCIEPUMEHTANIBHBIMU CpeACTBaMH, (GOpMYIHpys Lelb
HCCIIe0BaHUS;

9) BnajieHre METOJaMH CAMOCTOSITETbHON TOCTAHOBKY OMOJIOTHYECKUX DKCIIEPUMEHTOB, OMTMCAHMS, aHAJIM3a U OIICHKHU JI0CTOBEPHOCTH MOTYYEHHOTO Pe3yibTara;
10) chopmMupoBaHHOCTH YOEKJIEHHOCTH B HEOOXOAMMOCTH COONIOJCHHS 3TUYECKHMX HOPM M IKOJIOTMUYECKUX TpeOOBaHUM MpU MPOBEACHUH OHOIOTHYECKUX
HCCIIEIOBAHU .

BrinyckHUK HA yriiy0JIeHHOM YPOBHE HAYYMTCS:

OIICHUBATH POJIb OHOJIOrHYCCKHX OTKpLITPIfI 1 COBPEMCHHBIX HCCIEIOBaHUN B Pa3BUTHHU HAYKH U B HpaKTHQCCKOIZ JACATCIIBHOCTHU J'IIOI[CI\/'I;

OIICHUBATH POJIb OHOJIOTUH B (bOpMI/IpOBaHI/II/I COBpeMeHHOﬁ Haquoﬁ KapTUHBI MUpPaA, IPOTHO3UPOBATH IICPCIICKTHUBLI Pa3BUTUS ouoior 505



yCTaHABIMBAaTh M XapaKTEPU30BaTh CBS3b OCHOBONOJATAMOIIUX OHWOJOTHYECKUX TOHITHHA (KJIETKa, OpraHW3M, BHJ, 3KOocucTeMa, Ouocdepa) ¢
OCHOBOITOJIArarOIMMH NOHATHAMU JIPYTUX €CTECTBEHHBIX HAYK;

000CHOBBIBATh CHUCTEMY B3TJISJOB Ha KMBYIO MPUPOTY U MECTO B HEW YEIOBEKA, MPUMEHSS OMOJOTMYEeCKHE TEOPHH, YUEHUS, 3aKOHBI, 3aKOHOMEPHOCTH,
MMOHUMATh IPAHMIIBI UX TPUMEHUMOCTH;

MIPOBOJNTH Y4eOHO-HUCCIICIOBATEIILCKYIO JICATEIBHOCTh 10 OWOJIOTHUHU: BBIABUTATh THIIOTE3bl, IUTAHHPOBATH paboOTy, OTOMpaTh ¥ MPEOOPa3OBHIBATH
HE0OX0IUMYI0 HHPOPMAITUIO, IIPOBOIUTE IKCIICPUMEHTBI, HHTEPIIPETHPOBATEH PE3YJIbTATHI, JISIATh BEIBOJIBI HA OCHOBE MOJIYYEHHBIX Pe3yJIbTaTOB;

BBISBJISITH 1 00OCHOBBIBATH CYIIECTBEHHBIE OCOOEHHOCTH PAa3HBIX YPOBHEHM OpraHU3aIluy KU3HU,

YCTaHABIUBATh CBSI3b CTPOEHUS U (DYHKIIUI OCHOBHBIX OMOJIOTHYECKUX MaKPOMOJIEKYJI, UX POJIb B MPOIECCaX KIETOYHOTO METa00IN3Ma;

pemaTh 3amaud Ha ompexaenenue nocnenoatenbHocTu HykieotunoB JJHK u nPHK (MPHK), antukomonos TPHK, mocnenoBarensHOCTH aMHHOKHCIOT B
MOJIEKyJIe OeiKa, TPUMEHSISI 3HAHUS O PEaKIUSIX MAaTPUYHOTO CUHTE3a, TeHETUYECKOM KOJIe, IPUHIIUITE KOMIUIEMEHTApPHOCTH;

JIeNIaTh BBIBOJIBI 00 M3MEHEHUSAX, KOTOPBIE MPOU30HIYT B MPOIECCaX MATPUYHOTO CHHTE3a B Cllydae U3MEHEHHUs MocieaoBareabHocTH HykieotunoB JJHK;

CpaBHUBATh (ha3bl JENEHUS KICTKH; PelIaTh 3a/Ja4dl Ha OMpECICHHEe W CPaBHEHHE KOJWYECTBA TeHeThueckoro marepuana (xpomocom u JIHK) B kieTkax
MHOTOKJIETOYHBIX OPTaHU3MOB B pa3HbIX (a3zax KJIETOYHOTO IIUKIIA;

BBISIBIISITh CYLIECTBEHHBIE NMPU3HAKH CTPOCHMS KJIETOK OPraHM3MOB Pa3HBIX LAPCTB >KMBOW MPHUPOJbBI, YCTAaHABIMBATh B3aHMMOCBA3b CTPOEHUS W (YHKIHI
YacTel U OPraHOUJ0B KIIETKH;

000CHOBBIBATh B3aUMOCBSI3b IJIACTHUECKOTO W SHEPreTHYeCKOro OOMEHOB; CpaBHHUBATh IHPOIECCHl IJIACTUYECKOTO U SHEPreTHYeCKOro OOMEHOB,
MPOUCXOJAIINX B KIETKAX )KUBBIX OPraHU3MOB;

ONPENENATh KOJMYECTBO XPOMOCOM B KJIETKaX PaCTEHUI OCHOBHBIX OT/IEJIOB HAa PA3HBIX ATalax *KU3HEHHOTO LUKIIA;

pelath TeHEeTHYeCKHe 3aJaud Ha JIUTHOPUAHOE CKpellMBaHHe, CIEMIEHHOEe (B TOM 4YHCIE CIEIJIEHHOE C I0JIOM) HacjielOBaHUe, aHAIW3HUPYIOIIee
CKpEIIMBaHUE, IPUMEHSS 3aKOHbI HACJIEICTBEHHOCTU U 3aKOHOMEPHOCTH CLEIJIEHHOTO HAaCJIeJOBAaHUS;

pacKpbIBaTh MPUYUHBI HACIEICTBEHHBIX 3a00JIeBaHUH, apTyMEHTHPOBATH HEOOXOJUMOCTh MEp MPEAYNPEKACHUS TAKUX 3a00ICBaHU;

CpaBHHMBATh Pa3HbIE CIOCOOBI PAa3MHOKEHUSI OPTaHU3MOB;

XapakTepU30BaTh OCHOBHBIE ATAIlbl OHTOT€HE3A OPraHU3MOB;

BBISIBIISITH TIPUYUHBI U CYIIECTBEHHBIE MPU3HAKK MOJIU(MUKAIMOHHONW U MYTAallMOHHONW M3MEHYMBOCTH; 0OOCHOBBIBATH POJIb U3MEHUHMBOCTH B €CTECTBEHHOM U
HCKYCCTBEHHOM 0TOODE;

000CHOBBIBATH 3HAYCHHE Pa3HbIX METOAOB CCIICKIINN B CO3AaHNU COPTOB paCTeHHﬁ, MopoJa ’)KUBOTHBIX U ITAMMOB MUKPOOPTaHHU3MOB;



000CHOBBIBATh MPUYMHBI U3MEHSIEMOCTA U MHOTO00pa3usi BUAOB, IPUMEHSS CHHTETHYECKYIO TEOPHUIO IBOJIIOINH;

XapaKTepU30BaTh NOMYJSALHUIO KaK €IMHUILY SBOJIIOLMH, BUJl KAK CHCTEMaTUYECKYIO KAaTErOPHUIO U KaK PE3yJbTaT 3BOJIIOLNN;

YCTaHABJIMBATh CBA3b CTPYKTYPHI U CBOMCTB 3KOCUCTEMBI;

COCTaBJIATH CXEMbI MEPEHOCA BEIIECTB M SHEPTHH B DKOCHCTEME (CETH MHUTaHUs), MPOTHO3UPOBATh MX M3MEHEHHUS B 3aBHCHMOCTH OT M3MEHEHHUs (pakTopoB
Cpelbl;

apryMEHTHPOBATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIIEHHUIO K YKOJIOIMYECKUM MTPOOJieMaM 1 IOBEJCHUIO B IPUPOIHON cpefie;

000CHOBBIBAaTh HEOOXOAUMOCTh YCTOMUMBOTO Pa3BUTHS KaK yCIOBUS COXpaHEHUs Onocdepsl;

OLICHMBATh MPAKTHMUECKOE W 3TUYECKOE 3HAYEHHE COBPEMEHHBIX MCCIEJI0BAHUN B OHOJIOTMHM, MEAMIIMHE, 3KOJOTMH, OHOTEXHOJIOTMH; OOOCHOBHIBATH
COOCTBEHHYIO OIICHKY;

BBISIBJISITH B TEKCTE OMOJIOTUYECKOTO COAEp KaHMsI MPoOIeMy U apIyMEHTHPOBAHHO €€ OOBSACHSTS;

MIPEJICTaBIATh OMOJOTHMUYECKYI0 MH(GOPMALMIO B BUJAE TEKCTa, TAaOMUIBI, CXeMbI, rpaduKka, AUarpaMMbl U JeJaTh BBIBOJbl Ha OCHOBAaHUU IPEICTABJICHHBIX
JAHHBIX; TPeoOpa30BbIBaTh rpaduK, TAONUILY, TUATPaMMYy, CXEMY B TEKCT OMOJIOTMUYECKOTO COJIEp>KaHusl.

BbInycKHHK Ha yriiy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHThCH:
OpP2aHU308b16aMb U NPOBOOUMb UHOUBUOVATLHYIO UCCAE008AMENbCKYI0 0esMeNbHOCMb no Ouono2uu (Unu paspabamvieamsv UHOUBUOYATLHLIU NPOEKM):

8b108UAMDb 2UNOME3bl, NIAHUPOBAMb pabomy, omoupams U npeobpazo6vleams HeOOXO00UMYIO UHGDOPMAYUIO, NPOBOOUMb IKCHEPUMEHMbL, UHMEPNPEMUPO8AmMs
pe3yibmamsl, 0e1ams 8bl800bl HA OCHO8E NONYUEHHbIX Pe3)Ibmamos, npeocmasisims NPOOYKN C80UX UCCIEeO08AHUL,

NPOCHO3UPOBAMb NOCTIEOCMBUL COOCMBEHHBIX UCCIE008AHULL C YHeMOM IMUYECKUX HOPM U IKOTI02UYECKUX MPeOO8aHUl,

8b10€IAIMb  CYUWECMBEHHbIe 0COOEHHOCMU JCUSHEHHbIX YUKI08 Npedcmasumenell pasHulX Omoeno8 pPAcmeHuti U munog JHCUBOMHbBIX, U300paxdcamv YUKIbL
paszsumus 8 uoe cxem;

AHATUZUPOBAMb U UCNIONL30BAMb 8 PeuleHUU Y4eOHbIX U UCCIe008aAMeNbCKUX 3a0ay UHDOPMAYUIO O COBPEMEHHBIX UCCIe008AHUAX 8 buoIo2ul, Meouyune u
9KON02UU;

apeymeHmupoganms HeoOX00UMOCMb CUHME3d eCNeCm8eHHO-HAYUHO20 U COYUOLYMAHUMAPHO20 3HAHUS 8 IN0X) UHPOPMAYUOHHOU YUBUTUIAYUL,

MOOenUpo8ams UsMeHeHue IKOCUCeM N00 GIUSHUEM PA3IUYHLIX 2PYIN YaKmopo8 OKpyicaloueli cpeobl;

8bIABNAMb 8 Npoyecce UCC1e008ameNbCKoll 0esmeIbHOCMU NOCIe0CMEUs. AHMPONO2EHHO20 B030€liCEUs HA IKOCUCMEMbl C80e20 pPecUuoHd, Npedndzsams

cnocobbl CHUICEHUS AHNMPONOSCEHHO2O go30elicmeust Ha IKocucniembvl,



ucnojlibzoeambs npu06pemeHHble KomMnemeHyuu 6 npaxmuttecxoﬁ OessmenbHOCmu U NOBCEOHEeBHOU JHCUHU O npu06pemeHuﬂ onslma 0€}Zm€ﬂbHOCmu,

npeduiecmayoujelt npo@deccUuOHAIbHOU, 8 OCHOBE KOMOPOLL IeXHCUum OUO002Usl KaK y4eOublll npeomemn.

CoaepikaHue NporpamMmbl
BuoJiorns Kak KOMIJIeKC HAYK 0 *KMBOI NPHUpo/Ie

buonorus kak komruiekcHast Hayka. COBpeMEHHbIE HanpaBiieHus B Onojoruu. CBsi3b OMOJIOTHH C IPYTUMH HayKaMU. BhITIOJTHEHHE 3aKOHOB (DU3UKH U
XHMHWH B KXUBOH npupoje. Cunmes ecmecmeenHo-HAYYHO20 U COYUOSYMAHUMAPHO20 3HAHUSL HA COBPEMEHHOM dmane pazeumusi yusuiuzayuu. [TpakTudeckoe
3Ha4YeHUE OMOJIOTUUECKUX 3HAHUHA.

buonornueckue cucTeMsl Kak npeaMET U3YyUCHUA ouojorun. OCHOBHEIC MPUHOMUIIBI OpTaHu3allvui U q)YHKHHOHI/IPOBaHI/ISI OMOJIOTUYECKUX CHCTEM.
Buonoauuecxue cucmemoi PA3HbIX ypoeueﬁ opeaHuzayuu.

['umnotess! u Teopuu, UX POJIb B GOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpa. MeTO Il HAy9HOTO MO3HAHUS OPraHUIECKOTO MHUpA.
DKCHepUMEHTATBHBIE METOIbI B OMOJIOTHH, CTaTHCTHYECKasi 00paboTKa JaHHBIX.

CTpyKTypHBIEe M PYHKIMOHAJIbHbIE OCHOBbI KU3HU

MonexynsapHble OCHOBBI KU3HH. MaKpOAJIeMEHTHI 1 MUKpOAIeMeHThl. Heoprannueckue BemectBa. Bona, ee pois B xxuBoit npupoae. ['uapoduasHO CTh 1
ruapopoOHOCTh. Posib MuHEepanbHBIX cosield B kieTke. OpraHnyeckue BEllecTBa, MOHITHE O PErYNIIPHBIX U HEPErYISIPHBIX OHOTOINMEpax. YTIIEBOIbI.
Monocaxapuapl, OJIMTOCaXapubl U Mmojarcaxapuabl. OyHKIUU yriaeBoaoB. Jlumuael. @yHkinu munuaoB. beaku. @yHkmum 6enkoB. MexaHu3M ACHCT BUS
dbepmentoB. Hyknennossie kuciothl. JJHK: ctpoenue, cBoiictBa, Mmectononoxkenue, pynkuuu. PHK: ctpoenue, Bumsl, pyakiun. AT®: crpoenue, pyHKIIM.
Jlpyrue opranuueckue BeuiecTa kiieTku. HaHorexHosaoruu B OMoioruu.

Knetka — cTpykrypHas u QyHKIIMOHANbHAS €AMHULIA OpraHu3Ma. Pazeumue yumonoeuu. CoBpeMEHHbIE METOIbI M3yueHus KieTku. Kietounas teopus B
CBETE COBPEMEHHBIX JAHHBIX O CTPOCHUU U PYHKIUAX KIETKU. Teopus cumbuoceneza. OCHOBHBIE YaCTH U OpraHOU bl KIeTKU. CTpoeHue u QyHKIUU
ouonorundeckux memopan. [{uromnasma. Anpo. Ctpoenue u pyHkiuu xpomocom. MemOpanHbie 1 HeMeMOpaHHble opranoubl. Llutockener. BxiroueHus.
OcCHOBHBIE OTIMYUTEIBHBIE 0COOCHHOCTH KJIETOK MPOKApHOT. OTINYUTETIbHBIE 0COOCHHOCTH KJIETOK DYKapHOT.

Bupycsl — HexneTouHast popma xu3Hu. CriocoOsl epeiaun BUPYCHBIX HHPEKIMA 1 Mepbl TPOGHIAKTUKU BUPYCHBIX 3a00s1eBaHUM. Bupyconozus, ee
npakmuyeckoe sHaveHue.

Knerounslit Metabonu3m. @epMEeHTATUBHBIN XapakTep peakiuii oOMeHa BelecTB. DTalbl S3HEpreTHueckoro ooMeHa. A3poOHOe 1 aHa3pOOHOE JbIXaHHE.
Pouib KJI€TOUHBIX OPraHOMI0B B MPOLIECCAX SHEPreTUYECKOro ooMeHa. ABTOTpodbl 1 rerepoTpodsl. Potocuntes. Pazbl poTocuHTE3a. XEMOCHHTE3.



HacnencrBennast nunpopMamys U ee peanu3anys B KJIeTke. [ eHeTHUeCKHi Ko, ero CBOMCTBA. DBOJIIOIMS MpeicTaBieHuil o rene. CoBpeMeHHbIe
MMpEACTaBJICHHUA O IT'CHC U TCHOMC. buocunres GGHKa, PCaK MATPUIHOI'O CUHTC3a. PGI‘YJISII_II/ISI paGOTBI T'CHOB U IMPOLCCCOB oOMeHa BCIICCTB B KIICTKEC. I'ennas
UH)KEHEpHs, TCHOMUKa, npomeomuka. Hapywenue ouoxumuueckux npoyeccos 8 kiemke noo GIusAHUEM MymMAa2eH08 U HAPKO2EHHbIX 8eLeCms.

Krnerounsrii nukit: uatepdasa u nenenue. Murto3, 3HaueHHEe MUTO3a, (ha3el MUTO3a. COMaTUYECKHE U TIOJIOBBIC KIETKH. Meli03, 3HaueHne Meio3a, (pa3sl
Meiio3a. Meiio3 B )KM3HEHHOM IIMKJIE OpraHu3MoB. POpMHUPOBAHKE MOJIOBBIX KIETOK Y IIBETKOBBIX PACTCHHUM M MIO3BOHOYHBIX KUBOTHBIX. Pecynayus oenenus
KIeMOK, HapyuleHusl pe2yasyuu Kax npuduna sabonesanui. Cmeonosvie Kiemku.

Opranusm

OcobGenHocT OJHOKJICTOYHBIX, KOJIOHUAJIbHBIX U MHOT'OKJICTOYHBIX OPraHnu3MOB. BzanMocB3b TKaHeﬁ, OpraHoB, CUCTEM OPraHoOB KakK OCHOBaA
HEJIOCTHOCTHU OpraHuisma.

OCHOBHBIe npoueccm, HpOI/ICXOJISIH_[I/Ie B opraHmMe: IIMTAHUC U HI/IHIeBapeHI/Ie, JABHXKCHUC, TpchnopT BEUICCTB, BBIJICJIICHUC, pa?)}lpa)KI/IMOCTB, perynsmpm y
opranu3mos. [logaepxanre romeocTasa, MPUHIUIT 0OPATHOM CBS3H.

PasmHokenune opraan3zmoB. becnionoe u nojaoBoe pazMHokeHHe. JIBOMHOE OTUIOJOTBOPEHNE Y IBETKOBBIX pACTEHUN. BHUIbI OTIIOAOTBOPEHUS Y KU BOTHBIX.
CriocoObl pa3MHOKEHHUs y pacTeHui U )kuBOTHBIX. [lapTeHorenes. OHrorenes. OMOproHanbHoe pa3BuTHe. [locTamOpronanbHOE passuthe. [Ipsimoe u Hempsimoe
pasButHe. JKU3HEHHBIEC HUKIIBI PA3HBIX IPYII OPraHU3MOB. Perymanus nHIMBHyanbHOTO pa3BUTHsA. [IpuyrHbI HApyIIEHNI Pa3BUTHS OPTaHU3MOB.

I/ICTOpI/IH BO3HHUKHOBCHUA U pa3BUTHUA I'CHETUKU, METOAbI TCHCTHUKH. I'eneTnueckue TEPMHUHOJIOTUA U CUMBOJIMKA. I'enoTun u q)eHOTI/Il'I. BCpOfITHOCTHHﬁ
XapaKTep 3aKOHOB I'CHCTUKMU. 3aKOHEBI HaCJICACTBEHHOCTHU I. MeH,Z[eJ'Iﬂ 1 YCJIOBHSA UX BBIIIOJHCHUS. HI/ITOJ'IOFI/ILIGCKI/IG OCHOBBEI 3aKOHOMepHOCT€ﬁ HacJIea0BaHUsI.
AHaJ'II/I?»I/Ip}IIOHICC CKpC€HIMBaHUC. XpOMOCOMHaSI TCOPHA HACIICACTBCHHOCTH. CHGHJ’ICHHOG HacJI€a0BaHHUEC, KPOCCHUHIT'OBEDP. Onpez[eneHI/Ie I10J1a. CHeHJ’ICHHOC C
II0JIOM HacCJI€JOBaHHUC. BSaHMOﬂCﬁCTBHe aJlJICILHBIX M HeaJIeJIbHBIX T'eHOB. I 'eHeTHUeCcKrue OCHOBEI HHIAWUBHUAYAJIbHOTO pa3BUTHUA. T'enemuueckoe Kapmuposarue.

I'enernka YCJIOBEKA, METOJAbI U3YUYCHUS I'CHCTUKHN YCIIOBCKA. PerOIIYKTI/IBHOC 310pPOBEE YECIIOBCKaA. HaCJ'Ie,Z[CTBeHHBIe 3a0071eBaHUs YCJIOBCKa, UX
IpeaAynpexKIACHUC. 3HaUueHNE T€HETUKU JJI1 MEJIUIIUHBI, O TUYCCKUEC aCIICKThI B oOnactu MeﬂHHHHCKOﬁ T'CHCTHKHU.

I'enoTun u cpeaa. HenacnencrBenHass U3MEHUYUBOCTb. HopMa pC€aKuuu IIprU3HaKa. BapI/IaI_II/IOHHHﬁ pAa 1 BapuallMOHHAA KpUBasi. Hacnencreennas
U3MEHUYMBOCThL. Bubl HaCHeHCTBeHHOﬁ H3MeHYNBOCTH. KoMOMHaTHBHAsS HU3MCHYMUBOCTB, €€ HCTOYHHUKH. MYTaI_II/II/I, BHUbI MYTaHHﬁ. MyTareHH, HUX BJIMAHHC Ha
OpPraHru3MEbI. MYTaI_II/II/I KaK IIpUYHMHAa OHKOJIOIT'HYCCKUX 3a0071€BaHUM. BHefII{epHaH HaCJICACTBCHHOCTD U W3MEHYMBOCTD. JnuceHemuKd.

HOMGCTHK&HI/IH H CCIICKLI M. ]_[eHTpBI OJJOMAIlIHUBAHUS KUBOTHBIX U HCHTPBI HPOUCXOKIACHUA KYJIbTYPHBIX paCTeHHﬁ. MeTto bl CCIICKIIMHU, UX
TCHCTUYCCKUC OCHOBBEI. I/ICKYCCTBGHHHﬁ OT60p. YCKOpeHI/Ie M MOBBIINICHUE TOYHOCTHU 0T60pa C MOMOIIBIO COBPEMCHHBIX METOJOB T'CHCTUKHU U OHMOTEXHOJIOTUH.
FCTCpO3I/IC " €0 UCIIOJIb30BaHUEC B CCIICKIINH. PacmnpeHI/Ie ICHETHUYCCKOI'O p33H006p8.31/I$I CCJICKIIMOHHOT'O MaTCpurajia: NOJUIIONAUA, OTAAJICHHAA FI/I6pI/II[I/I3aLII/I}I,
3KCHCpHMCHT3.JIBHBIﬁ MYTarcHe3, KICTOYHAA UHKCHCPUA, XPOMOCOMHAA HHXKCHCPUS, TCHHAS WHKCHCPUA. buo6e3omacHOCTb.



Teopus 3BoTIOLUHA

Pa3Butne sBomononselx uaei. Hayunsie B3rasaasl K. Jlunnes u XK.b. Jlamapka. OBomtounonHas reopust U. J{apsuna. CBuieTenbcTBa 3BOTIOIUH KUBOM
MPUPOJIBI: TAJICOHTOJIOTHUECKUE, CPABHUTENILHO-aHATOMHYECKHIE, YMOPHOIOTHYECKHE, Onoreorpaduieckue, MOJIEKyIsIpHO-TeHeTHUecKue. PasBurue
npeacTaBieHnid o Buae. Bun, ero kpurepun. [lomynsanus kak Gopma CylecTBOBaHHUS BUIA M KaK dJI€MEHTapHas eIMHHIA 3BOTIONNY. CHHTETHYECKAs TeOpus
HBOJTIOIUH. MHUKPO3BOIIONHS U MAaKPOIBOTIONHUS. [IBHKYIIIME CHUIIBI ABOJIOIHH, X BIMSHUE HA reHo(oH T nomyisinud. Jpeiid reHoB u ciydaiitHbie
HEHAIPAaBIICHHBIC N3MEHEHUS TeHO(OH /1A omyJsIuu. Y paBHeHue Xapaun—BaitaOepra. MoeKyaIsIpHO-TeHETUYSCKUE MEXaHU3MBI 3BOTIOIIUH. DOpMBI
€CTECTBEHHOTO 0TOOpa: ABIKYIIAsA, CTAOMIN3UPYIOIIast, IU3PYINTHBHASL. DKOJOTHYECKOE U reorpadudeckoe Bu1000pa3oBanre. HanpaBiueHus U myTH 3BOJIOIHH.
@DopMBbI FBOJIIOLMH: JTUBEPreHIUs, KOHBEPreHIMs, napauienn3M. Mexanusmsl aganrtanuil. Kospomtonus. Posab 3BoI0IIMOHHON Teopun B GOPMUPOBAHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUpA.

MHoroo0pa3ue opraHu3MoB U PUCIOCOOIEHHOCTh OPraHU3MOB K Cpefie 00MTaHus KaK pe3ysbTaT 3BoJtoluU. [IpuHIune! kiaccupukanum, CHCTeMaTHKA.
OcCHOBHBIE CUCTEMaTUYECKHE TPYIIIbI OpraHndeckoro Mupa. CoBpeMeHHbIE OX0AbI K KIIaCCU(PUKAIIUU OPraHU3MOB.

Pa3Butue :xu3HU HA 3emile
MeToap! TaTUPOBKU COOBITUI TTPOIIIIOT0, TEOXPOHOJOTHYECKAs IIKada. [ HmoTe3bl MPOUCXOKACHUS KU3HU Ha 3emie. OCHOBHBIC ATAIbl BOJIIOIUH
ounocdeps! 3emun. KimroueBbie COOBITHS B 3BOJIIOIMK PACTEHUN U KUBOTHBIX. BbiMupaHue 81008 U €20 NPU4UHbL.
CoBpeMeHHbIE MPEACTAaBICHUS O IPOUCXOKICHUH YeToBeka. CucTeMaTHuecKoe MOI0KEHNE YeIoBeKa. DBOMIONHS YesoBeka. DakTOphl SBOTIOIUU
yenoBeka. Packl yenoBeka, MX MPOUCXOKACHNUE U €TUHCTBO.

Opranu3msl 4 OKpY:Ka0IIas cpeaa

DkoJiorrndeckue GakToOphl U 3aKOHOMEPHOCTH UX BIMSHHS Ha OpraHU3Mbl (IPUHIIMI TOJIEPAHTHOCTH, JIUMHUTHpYIonue dhakTopsl).[Ipucrnocobnenus
OpPraHU3MOB K JACHCTBHUIO SKOJOTHUUECKHX (hakTOpoB. bronornyeckue putmel. B3anmoaeiicTBre S9KOJIOTHYECKUX (PaKTOPOB. DKOJOTUUYECKAS HUIIIA.

buoreonenos. Dxocucrema. KoMnoHeHTHI 3kocucTeMBI. Tpoduieckue ypoBHH. THITbl TUIIEBHIX 1enel. [Tumesas cetb. KpyroBopor BemiecTs u MoToK
SHEPTHUH B SKOCUCTEME. bHoTHveckue B3anMOOTHOIICHHUS OpraHu3MOB B 3kocucTeme. CBolicTBa skocucTeM. [IpoIyKTUBHOCTD U OMoMacca 3KOCHCTEM Pa3sHBIX
tumnoB. Cykneccusa. Camoperyssius sxkocucteM. [locnencTsus BNUsIHUS JESTEIBHOCTH YeJIOBEKa Ha 3KocucTeMbl. HeoOXxoammMocTh coxpaHneHus 0HopazHoo0pa3us
9KOCHUCTEMBI. ATPOIIEHO3bI, KX OCOOEHHOCTH.

Yuenue B.U. Bepnaackoro o 6uocdepe, Hoocghepa. 3akoHOMEPHOCTH cyiecTBOBaHus buocepsl. KommnoneHTs 6uocheps! 1 ux posb. KpyroBopoTsl
BelecTB B buocdepe. buorennas murpanus atomoB. OcHogHbie 6uombl 3emuu.

Ponp uenoBeka B 6uocepe. AHTponoreHHoe Bo3aeicTBre Ha Ouocdepy. [Ipupoanbie pecypcsl U pallMOHAIBHOE MPUPOIOTIONIb30BAHNE. 3arpsi3H CHHIE
o6uoctepsl. CoxpaneHre MHOTOOOpa3us BUAOB Kak OCHOBA YCTOMUMBOCTH Onochepsl. Boccmanosumenvras skonoeus. IIpodneMbl ycTOWYHMBOTO pa3BUTHS.

[lepcrieKTHBBI pa3BUTHsL OMOJOTHYECKUX HAYK, aKTyaJbHbIe MPOOIEeMBbl OMOIOTHH.

IIpumepHBIi epevyeHb J1a00PATOPHBIX U MPAKTHYECKUX PadoT :
Hcnonb30BaHue pa3iMyHbIX METOJIOB MPU U3yYCHUH OMOJIOTUYECKUX 0OBEKTOB.
TexHnKa MUKPOCKOIIUPOBAHUS.



N3ydeHne KIeToK pacTeHUI U AKUBOTHBIX [10J] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX ONMCAHHUE.
[IpuroToBiieHue, paccMaTpUBaHUE U ONIMCAHUE MUKPOIIPENApaToB KIETOK PACTEHUM.
CpaBHEHHUE CTPOEHUS KJIETOK PAaCTEHHM, )KUBOTHBIX, TPHOOB U OAKTEPUIA.

W3yueHne nBUMKEHMS IUTOIIA3MBI.

N3ydenue mnazmoinsa U Aemia3Moin3a B KIETKaX KOXKUIIbI JIyKa.

N3yuenne hepMEHTATUBHOTO PaCIISIUICHUS MEPOKCHIA BOIOPO/IAa B PACTUTENIBHBIX U KUBOTHBIX KJIETKAX.
OO6napyxeHue O€JIKOB, YIIIEBOIOB, JUMUAOB C IOMOIIBIO KAUeCTBEHHBIX PEAKITUH.
Boinenenne JIHK.

N3ydeHne kataauTHUECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMeEpe aMuiIasbl WM KaTajaasbl).
Habmonenue MuTo3a B KJIETKaX KOHUMKA KOpeIlIKa JJyKa Ha TOTOBBIX MUKpOIIpenaparax.
N3ydeHne XxpoMocoM Ha rOTOBBIX MUKpOIIpenaparax.

N3ydenue craauii Merio3a Ha TOTOBBIX MUKpPOIIpenaparax.

N3ydeHue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpenapaTax.

Pemenue anemMeHTapHBIX 3324 IO MOJIEKYJIIPHOM OHOJIOTHH.

BrisiBneHue npu3HakoB CXOJCTBA 3apObIIIEH YeloBeKa U APYruX MO3BOHOYHBIX KUBOTHBIX KaK J0Ka3aTeIbCTBO UX POJACTBA.
CocraBiieHHE IEMEHTAPHBIX CXEM CKpEIIBaHUSI.

Pemenue reneTnueckux 3aaay.

N3ydeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(PUITBL.
CocraBiieHHe U aHAJIU3 POJIOCIOBHBIX YEIOBEKA.

N3ydeHune n3MeHUYUBOCTH, MOCTPOEHUE BAPUAILIMOHHOTO PsAJla U BApUAIMOHHOW KPUBOIA.
Onucanue GpeHoruna.

CpaBHeHuE BUAOB M0 MOP(POIOTHIECKOMY KPUTEPHIO.

Onucanue npucnoco6JeHHOCTH OPraHM3Ma U €€ OTHOCUTEIILHOTO XapakTepa.

BrisiBnenue npucnoco6aeHuil OpraHu3MoB K BIUSHUIO PA3IUYHBIX 9KOJIOTHYECKUX (aKTOPOB.
CpaBHEeHHE aHATOMUYECKOTO CTPOCHHS PAaCTEHUM pa3HbIX MECT OOUTAHUS.

Merto el u3MepeHus (hakTopoB Cpebl OOUTAHUS.

W3ydeHne sK0JIOTHUeCKUX aJanTaluii yenoBeka.

CocraBiieHHE MMUIIEBLIX [IEHEH.

W3ydeHne u onucanne YJKOCUCTEM CBOEH MECTHOCTH.

MonenpoBaHue CTPYKTYp U MPOLIECCOB, POUCXOIAIINX B IKOCUCTEMAX.

OneHka aHTPONOTE€HHBIX U3MEHEHHUH B IIPUPOJIE.



TemaTuyeckunii mian

No Haszsanue paszaena KonnuecTBo yacos
1. Buosorus kak KOMILIEKC HAYK O sKHUBOii 6
npupoje
2. CTpyKTypHBbI€ U (PYHKIHOHAIBLHBIE OCHOBBI 39
JKU3HU
3. Opranusm 57
4, Teopus 3BoIOLUYU 45
S. PasButue xu3nu Ha 3emie 16
6. OpraHu3Mbl U OKpYKawIas cpeaa 38
7. Bcero yacos: 201




