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[Iporpamma ydebHOro mpeamera «buosiorus» Ha YpOBHE CpeAHEro oO0mero ooOpa3oBaHUS
COCTaBJIeHA B COOTBETCTBHM C TPEeOOBAHMSAMHU K pe3yiapTaTaM CpeaHero oOmero oOpa3oBaHus,
yTBepkAEHHBIMU DeiepaibHBIM rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPEIHETO OOIIEeTO
o0OpazoBaHus.

[Tporpamma pa3paboTaHa ¢ y4€TOM aKTyaldbHBIX 33]a4 OOYYCHHs, BOCIIUTAHUS U DPA3BUTHS
oOyuaromuxcsi. [IporpaMMa yduThIBa€T YCIOBUSI, HEOOXOAMMEBIE ISl Pa3BUTHS JUYHOCTHBIX U
MO3HABATEJIbHBIX KAYECTB 00yUYaIOLIUXCS.

[IporpamMmma BKiIFOYaeT B ceOsi 00s3aTeNbHYIO YacTh Y4eOHOTO Kypca, H3II0KEHHYIO B
«IIpumepHON OCHOBHOM 00pa30BaTEIBLHOM MPOrpaMme MO OMOJIOTMH Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus». B mporpamMme COOEpKUTCS MPUMEPHBIN TMEepeueHb Ta0OPAaTOPHBIX M MPAKTHYCCKHUX
paboT, He Bce M3 KOTOPBIX 00S3aTENbHBI 7S BBIIIOJIHEHUS. YUHUTEIh MOXKET BHIOpATh U3 HUX TE€, JUIS
MIPOBEJICHUS KOTOPBIX €CTh COOTBETCTBYIOIIUE YCIOBUS B IIKOJIE.

B cucreme ecrecTBeHHO-HaydyHOTO 00pa3oBaHWs OMOJOTHS KaK y4eOHBIM MpeAMET 3aHUMaeT
Ba)XHOE MECTO B ()OPMHUPOBAHUU HAYUHOM KapTHHBI MHpPA, KOJIOI'MYECKOIO CO3HAHUS; IEHHOCTHOIO
OTHOILEHMSI K )KUBOW MPHUPOJIE U YEJIOBEKY; COOCTBEHHON MO3UIIMH 1O OTHOIIEHUIO K OMOJIOTHYECKOMH
UH(POPMALINH, TTOJTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

OcBoeHnune nporpaMmbl 110 OuoJorun  00ecIeYnBaeT OBJIaACHHUC OCHOBaMHU yqe6Ho-
HCCIIEOBATEIbCKOM ACATCIBHOCTH, HAYYHBIMU MCETOAAMU PCHICHUA PA3JIMYHBIX TCOPETHYCCKUX U
IMMPAKTUYCCKUX 3aaa4.

N3yuenne Ouonorud Ha yrIyOJE€HHOM YpPOBHE OpHEHTHUPOBAaHO Ha MOJATOTOBKY K
nocjienyomeMy npodeccuoHanbHOMY O0pa30BaHMIO, DPa3BUTHE HWHAMBUAYAIBHBIX CIIOCOOHOCTEH
oOyyaromuxcst myréM Oosee IiyOOKOro, yeM IMpeaycMarpuBaercsi 0a30BbIM YPOBHEM, OBJIA/IEHUS
OCHOBaMU OMOJIOTHMH U METOJIaMU U3YYEHUSI OPraHUYECKOro MUpa.

I/I3yquHe OMOJIOTUH Ha yTJ'Iy'6J'IeHHOM YPOBHE oOecneunBaeT: IMPUMCHCHUC IMOJTYYCHHBIX 3HaHUI
AJId PCIICHUSA MPAKTHYCCKUX U y‘le6HO'I/ICCJ'IeI[OBaTCJ'ILCKI/IX 3ala4, YMCHHC CUCTECMATU3HUPOBATH U
O606H.[ElTI> INOJIYYCHHBIC  3HAHUA; OBJIAACHHUEC OCHOBaMHU HUCCIIEA0BATEIBCKON  AEATEIbHOCTH
OMOJIOrHnYeCcKOoit HAIIpaBJICHHOCTH U T'PAMOTHOI'O O(l)OpMJ'ICHI/IH MOJIYYCHHBIX pPC3YJIbTATOB.

N3yuenune mnpenMera Ha YriayOJIEHHOM YpOBHE IO03BOJIA€T (OPMHUPOBATh Yy OOyYaroImuxcs
YMEHHME aHaJIM3UpPOBaTh, MPOTHO3UPOBATH W OLIEHWBATH C MO3MIMHU SKOJIOTMYEcKOil Oe30macHOCTH
MOCIIEACTBHSI IEATENBHOCTH YENOBEKA B SKOCUCTEMAX.

Ha yrnybnenHom ypoBHe wusydenue mnpenmera «buonorus» B 4YacTé (HOpMUPOBAHHS Y
oOydaroluxcsi HAy4HOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHayYHBIX METOJIOB, OCBOCHHUS
MPAKTUYECKOT0 MPUMEHEHUS HAayYHBIX 3HAaHUN OCHOBAHO Ha MEXMPEIMETHBIX CBS3AX C MpeAMETaMu
o0JacTeil eCTeCTBEHHBIX, MATEMAaTHUYECKUH M TYMAaHUTAPHBIX HaYK.

OO0mas xapakTepucTuKa y4e0HOro npeamera

B cucreme ectecTBEHHO-HAYYHOTO 00pa3oBaHUs OWMONOTHs Kak y4eOHBIN IMpeaMeT 3aHMMaeT
BaXHOE MECTO B (OPMUPOBAHHMM: HAyYHOW KAPTUHBI MHUPA; (YHKIHOHAILHON TIPaMOTHOCTH,
HEOOXOIUMOM MJIsi TIOBCETHEBHOM KH3HHU; HABBIKOB 3J0POBOrO M 0€30IacHOro MAJisi 4YejoBeKa U
OKpYyKarolen cpenbl o0pa3a *KU3HU; SKOJIOTMUYECKOr0 CO3HAHUS; IEHHOCTHOTO OTHOIICHHUS K KMBOMU



MPUPOJIE W YEIOBEKY, COOCTBEHHOW TO3UIMK 10 OTHOIIEHUIO K OHOJIOTHYECKOW WH(MOpMaIuy,
MOJTy4aeMOM M3 pa3HBIX MCTOYHHUKOB. M3ydeHue Ouonorum co3maaér yciaoBus sl GopMHpOBAHUS Y
00y4JarOMUXCsl HMHTEUICKTYAIbHBIX, TPAXIAHCKUX, KOMMYHHKAIMOHHBIX U HH(POPMAIIMOHHBIX
KOMIIETECHIINH.

Uzyuenue kypca «buonorusy B crapiieil IKoJie HampaBiIeHO Ha peUIeHHe CASAYIONINX 3a1a4:

1) ¢opmupoBanue cuctemMbl OHMOJIOTMYECKUMX 3HAHUN KaK KOMIIOHEHTAa €CTEeCTBEHHO-
Hay4YHOU KapTHUHBI MUDAa;

2) pa3BUTHE JIMYHOCTH OOYYAIONIUXCS, WX WHTEIUIGKTYAIbHOE U HPABCTBEHHOE
COBEpIIICHCTBOBaHMUE, (POPMUPOBAHHWE Yy HHUX TYMAHUCTHYECKHX OTHOIICHUH W
HKOJIOTHYECKH IIeTIECO00Pa3HOTO MOBEICHUS B OBITY U TPYJOBOH IEATEIHLHOCTH;

3) BeIpabOTKY MOHUMAHHS OOIECTBEHHOW MOTPEOHOCTH B PAa3BUTHUU OUOJOTHS, a TaKXKe
dbopMupoBaHHE OTHOIIEHUS K OHOJNOTMM Kak BO3MOXHOW oOnactu Oymyien
IIPAKTUYECKON NEATEIbHOCTH.

Leau Ouonormyeckoro oOpa3oBaHUs B crTapiueld IIKoiie (HOPMYIHPYIOTCS HAa HECKOJIbKUX
YPOBHSIX: TJI00AJIBHOM, METanpeIMETHOM, JIMYHOCTHOM MU MPEIMETHOM, Ha ypOBHE TpeOOBaHMM K
pe3yJibTaTaM OCBOEHUS COJAEPKAHUS IIPEIMETHBIX IPOTPaMM.

['noGanpHble e OMOJIOrHUECKOro 00pa3oBaHMs SBJIAIOTCSA OOLIMMM JIJIsl OCHOBHOM U cTapIien
IIKOJBl U OHPEIEINSAIOTCS COLMANbHBIMU TpPEOOBaHMSMHU, B TOM YHCIE W3MEHEHHEM COLMAJIbHOMN
CUTyallUd Pa3BUTUS — POCTOM MH(OPMALMOHHBIX MEPErpy30K, M3MEHEHHEM XapaKTepa U CIocoO0B
OOIIEeHNUs U COLMANIBHBIX B3aUMOJeHCcTBUH (00BbEMBI U CLIOCOOBI MOTyUYeHUS] HHPOPMALIUU TOPOXKIAIOT
P 0COOEHHOCTEH Pa3BUTHS COBPEMEHHBIX MOAPOCTKOB). Hambosee mpoAyKTUBHBIMU I PELICHUS
3a/1a4 pa3BUTHs MTOAPOCTKA SABIISIOTCS COUMOMOPAIIbHAS U MHTEIUIEKTYaJIbHAsl B3POCIIOCTD.

[TomMumo 3Toro, rmobanbHble el GOPMYIUPYIOTCA ¢ YUYETOM PACCMOTPEHUST OMOJIOTHYECKOTrO
00pa30BaHUs KaK KOMIIOHEHTa CHCTEMBbl 00pa30BaHMs B IEJIOM, IIOITOMY OHHM SIBIISIFOTCSI HamOouiee
OOIIMMH U COLMATBHO 3HAYMMBIMH.

C y‘léTOM BBIINICHA3BaAHHBIX ITOJXO0I0B r100aTbHBIMH OCIsIMHA OMOJIOTHYECKOTO O6p830BaHI/I$I
SABIIAKOTCA:

- conpanan3anus o0yJyaromuxcsl Kak BXOXKJIEHHE B MHUP KYJbTYPbl U COLIMAIBHBIX OTHOLICHUH,
o0ecreunBarolee BKIOYEHUE YYalUXCA B Ty WIM MHYIO TpyIIy JUOO OOIMHOCTE — HOCUTENs €€
HOPM, [IECHHOCTEHN, OPUEHTALMI, OCBAUBAEMBIX B IIPOLIECCE 3HAKOMCTBA C MUPOM KMBOW MPUPOAA;

- IlpunoOmenue K TMO3HABAaTENbHOW KyJIbType Kak CHCTEME I103HABATEIbHBIX (HAYYHBIX)
[IEHHOCTEH, HAKOIUIEHHBIX 00IIIECTBOM B c(epe OMOIIOTnYecKOi HayKH;

- OPHEHTALUI0 B CUCTEME DTUUYECKUX HOPM U LICHHOCTEW OTHOCUTEIIBHO METOJOB, PE3yIbTaTOB
U JIOCTH>KEHUN COBPEMEHHOM OMOJIOTHYECKON HayKH;

- pa3sBHMTHEe II03HABATEJIbHBIX KAa4eCTB JMYHOCTH, B TOM UHCIIE NO3HABATEJIbHBIX MHTEPECOB K
U3YYEHHUIO 00IIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEN U caMOMY MPOIecCy HayYHOTO MMO3HAHUS;

- OBJIaJleHMe Y4eOHO-TIO3HABAaTEeNbHBIX KauyeCTB JIMYHOCTH, B TOM 4YHCIE LIEHHOCTHO-
CMBICJIOBBIMU KOMIIETEHTHOCTSIMH JUIsI (POPMHUPOBAHUS MTO3HABATEIBHON M HPAaBCTBEHHOH KYJIbTYPHI,



HAyyHOTO  MHPOBO33PEHMs, a TaKkKe METOJOJOrHe  OWOJIOTUYECKOro  3KCIepUMEHTa W
3JIEeMEHTaPHBIMU METOJJaMHU OUOJIOTMUECKUX HCCIIET0BaHUIT;

- (bopanOBaHne OKOJIOTHYCCKOI'0O CO3HAaHHA, ICHHOCTHOI'O OTHOIICHHA K JKHBOM npupoac u
YCJIOBEKY.

Mecto kypca 60M0/10ruM B y4eOHOM ILIaHe

Jannas paGouasi mporpamMMa paccydTaHa Ha NPOBEIEHHE 3 4YacoOB B HEICNIO NMPU U3YyYCHHU
npeamera B TeueHue aByX jeT (10 u 11 kimacco). Obmiee uncino yaeOHBIX 9acoB 3a 2 rojaa oOydyeHue
coctasisieT 204 4, u3 Hux 102 1 (3 u B Hexeno) B 11 kiacce.

Kypcy Ouonorun Ha ypoBHE cCpeaHEro o0Iero odpazoBaHUs IMPEALIECTBYET Kypc OHOJIOTHH,
BKJIIOUAIOLIUI AJIeMEHTapHbIE CBEJICHUSI 00 OCHOBHBIX Onosiornueckux oobekrax. ComepxaHue Kypca
OMOJIOTUM B OCHOBHOHM IIKOJE CIYKAT OCHOBOM Ui H3Y4YeHHs OOMMX OMOJOTHYECKHX
3aKOHOMEPHOCTEH, TEOPHil, 3aKOHOB, TUIIOTE3 B CTapLICH IIKOJIE, IIe 0c000e 3HAUEHUE MPHOOpPETaIOT
MHUPOBO33PEHYECKUE, TEOPETUUECKHIE MTOHSATHSI.

Takum oOpa3om, coiepkaHue Kypca OMOJOTHMU B CTapiied Iikoiie Oojee MOJTHO pPacKpbIBaeT
oOure OMOJIOrHYeCKUe 3aKOHOMEPHOCTH, MPOSIBIISIIOIIMECS HA PAa3HBIX YPOBHSAX OpPTraHU3aLUU KUBOU
PUPOJIBI.

Pe3y.1'II)TaTl>I O0CBOCHHA Kypca OoHoJoruu

BrinyckHUK HA yriiy0JIeHHOM YPOBHE HAYYMTCS:

® OIEHUBATh pOJIb OHMOJOTHYECKUX OTKPBITUA M COBPEMEHHBIX UCCICJOBAaHUA B
Pa3BUTHU HAYKHU U B MIPAKTUUECKON JEATETLHOCTH JIIOICH;

® OIICHUBATH POJb OMOJOTHUN B (POPMHUPOBAHUH COBPEMEHHON HAYYHOW KapTHUHBI MUPA,
MIPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTHS OHOJIOTUY;

® YCTaHABIMBATh M XapaKTePU30BaTh CBA3b OCHOBOMOJATAIOMIMX OHOJIOTHYECKHX
MOHATUHN (KJIETKA, OpPraHu3M, BUJ, IKOCHUCTEMa, Onocdepa) ¢ OCHOBOIOJIATAIOIINMHI
MOHSATUSMHU JIPYTUX €CTECTBEHHBIX HAYK;

e 00O0CHOBBIBATH CHUCTEMY B3IJISJOB Ha KUBYIO NMPUPOAY M MECTO B HEHW YeIOBEKa,
IpUMEHsIsI OMOJIOTMYECKHE TEOPHH, Y4YEHHs, 3aKOHBI, 3aKOHOMEPHOCTH, MOHUMATh
TPAHUIBI UX TPUMEHUMOCTH;

® TMPOBOJIUTH Y4YEOHO-HCCIENOBATENHLCKYIO MACSITENbHOCTh MO OHOJOTHUH: BBIABUTATH
TUIOTE3bl, IJIAaHUPOBaTh paboTy, OTOMpaTh U TPeoOpPa3OBLIBATH HEOOXOIUMYIO
nH(opMaInio, MPOBOAUTH SKCIEPUMEHTHI, MHTEPIPETUPOBATH PE3YyIbTAThI, JIEJaTh
BBIBO/Ibl HA OCHOBE MOJIYYEHHBIX PE3yJIbTATOB;

® BBIIBIATE U OOOCHOBBIBATH CYIIECTBEHHbIE OCOOEHHOCTH pa3HBIX YpPOBHEU
OpTraHU3aINH )KU3HU;

® YCTaHAaBJIMBATh CBSI3b CTPOCHUST M  (PYHKIUHA  OCHOBHBIX  OHOJIOTHYECKUX
MaKpPOMOJIEKYJ, UX POJIb B MPOIIECCaX KIETOYHOTO METa0O0IN3Ma;

e DpeliaTh 3a/la4d Ha ompeneneHue nocienoBatenbHocTH HykieoTuaoB JJHK m uPHK
(MPHK), antuxononoB TPHK, mocnenoBarenbHOCTH aMHHOKHUCIIOT B MOJIEKYJIe Oelika,
MPUMEHS 3HAHUS O PEAKIUAX MATPUYHOIO CUHTE3a, TEHETUYECKOM KOJ€, IPUHITUIIE
KOMILJIEMEHTAPHOCTH;

e jenaTh BBIBOJBI 00 M3MEHEHHSIX, KOTOPBIC MPOHM3ONAYT B MpoOIEcCaX MAaTPUUHOTO
CHHTE3a B Cclly4ae U3MEHEHHUs nocieaoBaresbHoCcTH HykiaeoTuaoB JJHK;



e cpaBHUBaTh (ha3bl JIEIEHUS KJIETKH; pellaTh 3a7ayd Ha ONpeIeSiCHHEe U CpaBHEHUE
KOJMYecTBa reHeTuyeckoro wmarepuana (xpomocom u  JIHK) B kierkax
MHOTOKJIETOYHBIX OPTaHU3MOB B pa3HbIX (a3zax KJIETOYHOTO IIHKIIA;

® BBIABIATH CYUIECTBEHHBIC NPU3HAKUA CTPOEHUS KJIETOK OPraHM3MOB Pa3HbIX LApCTB
KUBOW MPHUPOJBI, yCTAaHABIMBATH B3aUMOCBSA3b CTPOEHUS M (QYHKIMHA dYacTedl u
OpPraHOMU/IOB KJIETKU;

e O00OCHOBBIBATH B3aMMOCBS3b  IIJJACTMYECKOTO U  JIHEPreTUYECKOr0 OOMEHOB;
CpaBHUBATh MPOLECCHI TIACTHYECKOTO U HEPreTHUECKOr0 0OMEHOB, MPOUCXOISAIINX
B KJIETKaX JKHMBBIX OPraHU3MOB;

® ONpeneNsaTh KOJIMYECTBO XPOMOCOM B KIIETKaX pAacTEHUM OCHOBHBIX OTJIEJIOB Ha
Pa3HBIX 3TAlax KU3HEHHOIO LIMKJIA;

e pemath IeHETHMYECKUE 3a/ladl Ha JUTHOpPUAHOE CKPEIIMBAHME, CLEIUIEHHOE (B TOM
yHuclie CIEMIEHHOE C II0JIOM) HacjelOBaHUe, aHaJIM3UpPYIOLlee CKpellMBaHue,
IIPUMEHSA  3aKOHBl  HACIEACTBEHHOCTM M 3aKOHOMEPHOCTH  CLEIUICHHOTO
HaCJIe10BAHMS;

® packpbplBaThb  IPHUYMHBI  HACJIEACTBEHHBIX  3a00lieBaHUN,  apryMEHTHUPOBATH
HEO0OXOUMOCTh MEp MPEAYNPEKACHUS TAKUX 3a00J1€BaHUM;

® CpPaBHHUBATh Pa3HbIC CIIOCOOBI PA3MHOXKEHUSI OPTaHU3MOB;

®  XapaKTepU30BaTh OCHOBHBIE ITAIlbl OHTOI'€HE3a OPraHU3MOB;

® BBIABIATH MPUYUHBI U CYIIECTBEHHbIC MPU3HAKU MOAU(PUKAIMOHHON U MyTallMOHHON
U3MEHYMBOCTH; OOOCHOBBIBaTH  pOJIb H3MEHYUMBOCTHU B  €CTECTBEHHOM WU
HCKYCCTBEHHOM OTOOpE;

e 000CHOBBIBATH 3HAYCHHE PA3HBIX METOJOB CENEKIIMU B CO3JJaHUU COPTOB PACTECHHUIA,
IIOPOJ )KMBOTHBIX M IITAMMOB MHUKPOOPTaHU3MOB;

e O00OCHOBBIBATH MPHUYMHBI H3MEHSIEMOCTH M MHOroOOpa3usi BHUAOB, I[PUMEHSS
CUHTETUYECKYIO TEOPUIO DBOJIIOLUY;

® XapaKTEpU30BaTh MNOMYJALMIO KaK €AWHMIY JBOJIIOLMH, BUJ KaK CHUCTEMATHYECKYIO
KAaTEeTOPHIO U KaK pe3yJIbTaT SBOIIOLNN;

® YCTaHaBJIMBATh CBA3b CTPYKTYPBI U CBOWCTB 3KOCUCTEMBI;

® COCTaBJIATH CXEMBlI MEPEHOCa BEIIECTB M JHEPrMHM B HKOCUCTEME (CETH MUTaHMS),
IIPOrHO3MPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHUS (JaKTOPOB CPEbl;

® ApPryMEHTHpPOBaTh COOCTBEHHYIO IMO3ULHMI0 [0 OTHOLIEHUIO K HKOJIOTHUYECKUM
npobaemMaM U MOBEICHUIO B IPUPOIHON Cpee;

e 00OCHOBBIBaTh HEOOXOAMMOCTb YCTOWYMBOIO pa3BUTHsS KaK YCIOBUS COXPaHEHUS
ouocdepsr;

® OILICHMBATh NPAKTUYECKOE M ITUYECKOE 3HAYCHUE COBPEMEHHBIX HCCIEIOBaHUN B
OuoNoruy, MeIUIHE, SKOJIOTUH, OWOTEXHOJOTMH; OOOCHOBBIBATH COOCTBEHHYIO
OILICHKY;

® BBIBIATH B TEKCTE OMOJIOTUYECKOTO COJIEpKaHUs MPOOJIEMy U apryMEHTUPOBAHHO €€
OOBSICHSTD;

® [PEICTABIATh OHMOJOTMYECKYI0 HMH(OPMAIMIO B BHUJAE TEKCTa, TaOJIMIBI, CXEMBI,
rpaduka, AUarpaMMbl U J€N1aTh BBIBOABI Ha OCHOBAHMM TMPEICTABICHHBIX NaHHBIX;
npeoOpa3oBbIBaTh rpaduk, TaONUIly, AUArpaMMy, CXeMy B TEKCT OMOJIOTHYECKOTro
COJIepKaHUS.

BbInycKHUK HA YIJy0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUYHThCS:
OpP2aHU308b16aMb U NPOBOOUMb UHOUBUOYATLHYIO UCCTIE008AMENLCKYIO 0esiMeNbHOCb NO
ouonocuu (unu pazpabamoléamv UHOUBUOYAILHBIL NPOEKM). 6bl08USAMb 2UNOMESD,
nAAHUpO8amMb pabomy, omoupamev u npeodopPaAz0evIBaAMs HEOOXOOUMYIO UHDOPMAYUIo,
nPOBOOUMDb IKCNEPUMEHMbL, UHMEPRPEMUpo8ams pe3yibmamvl, 0e1ams 6bl800bl Hd
OCHOB€ NOJYYUEeHHbIX Pe3VIbMamos, Npeocmasisims NPOOYKM C8OUX UCCIE008AHUL,



®  NPOCHO3UPOBAMb NOCIEOCMBUL CODCMBEHHBIX UCCIEO08AHULL C YUeMOM IMUYECKUX HOPM
U IKOI02UYECKUX MPeOOBAHULL;

® gvidenAmyb CyujecmeenHvle 0COOEHHOCMU HCUSHEHHBIX YUKIO08 npedcmasumeneli pasHvlx
0mMOoeN08 pacmeHuil U MUno8 HCUBOMHBIX, U300PANCAMb YUKIbL PA3BUMUSL 8 BUOE CXEM,

®  QHAMU3UPOBAMDL U UCHONBL30BAMb 6 PEeUleHUU YYEOHbIX U UCCLe008AMENbCKUX 33A0ay
UHGOpMayuIo 0 COBPEMEHHBIX UCCIEO0BAHUAX 8 DUOI02UU, MeOUYUHE U IKOO2UU,

®  apeymeHmuposamy HeobxX00UMocms cunmesa ecmecmeeHHO-HAYYHO20 u
COYUOSYMAHUMAPHO20 3HAHUSL 8 INOX)Y UHDOPMAYUOHHOU YUBUTUZAYUU,

®  MOOenUposamsv UMEHeHUe SKOCUCHEM NOO GIUAHUEM PA3IUYHBIX SPYRN (akmopos
OKpYdfcaroueli cpeovl,

® guLAGIAMbL 6  Npoyecce - UCCIe008AMENbCKOU — OesImeNbHOCMU — NOCIe0Cmeus
AHMPONO2EHHO20 B030€UCMBUS HA IKOCUCTIEMbl C80€20 PecUOHd, Npediazams Cnocoobl
CHUDICEHUSL AHMPONO2EHHO20 B030UCMBUS HA IKOCUCTEMDBL,

®  UCnoiv308amb NpUOOPemeHHble KOMNemeHYuu 6 NPAKMUYECKOU OesamenbHOCmU U
NOBCEOHEBHOU JHCU3HU OJlIl NPUOOpemeHUsl Onvima O0esamelbHOCmU, Npeouecmsyuel
npogheccuoHanbHoll, 8 0CHO8e KOMOPOU JIeAHCUm OUON02UsL KAK Y4eOHblll npeoment.

COHAEPXXAHUE KYPCA BMOJIOT'UN
BuoJiornsi Kak KOMILIEKC HAYK 0 *KHBOM NPUpo/Ie

buonorus kak KOMIUIEKCHAasi Hayka, METOJbl HAy4YHOTO MO3HAHHWSA, HUCIOJIb3yeMble B
Oouonornu. CoBpeMEHHBIE HampaBieHUs B Ouojoruu. Ponmp Ouosornu B (HOpMHPOBAHUU
COBPEMEHHOW Hay4YHOW KapTHHBI MUPA, MPAKTHUECKOE 3HAYCHUE OMOJIOTHUECKUX 3HAHHH.

buonorundyeckue CUCTEMBI KaK npeaAMET U3YUYCHUA Onosorun
CprKTypHLIe u (l)yHKlIHOHaJ'IbeIe OCHOBBbI KH3HHU

MounekynspHble OCHOBBI *U3HU. Heopranudeckue BeliecTa, Mx 3HaueHue. Opranuyeckue
BelecTBa (YrJIeBOABI, JHMMUJbLI, O€NIKH, HYKIEWHOBbIE KHUCIOTh, AT®) u uX 3HaAYEHUE.
buononumepsl. Jlpyrue oprannueckue BemniecTBa kieTku. HanorexHomoruu B OMOTEXHOIOTHH.

Knerka — crpykTypHass M (yHKIMOHaJIbHAs €IUWHUIIA OpraHu3Ma. L{uTomoruss mMerojsl
UTONIOTUU. Poib KIIETOYHOH TEOpuHM B CTAHOBJIECHHM COBPEMEHHOH €CTECTBEHHO-HAy4yHOU
KapTuHbl Mupa. Kierku mpokapuoT u sykapuoT. OCHOBHBIE YaCTH M OPraHOWIBl KIIETH, MX
¢ynkuuu. CtpoeHue 1 GyHKIIMA XPOMOCOM.

Bupycel — HekeTouHast popma KU3HHU, Mepbl TPOGUITAKTUKY BUPYCHBIX 3a00JI€BaHU.

KusuenesrenbHocTh kietu. Ilmactuueckuii oOMen. @orocunTes, XxeMocuHTe3. bruocunres
Oenka. DOHeprernyeckuit oOMeH. XpaHeHHWe, TMepelaya | peanus3als HacleACTBEHHON
uHpopmanuu B kierke. ['eHetnueckuid kon. ['eH, reHoM. ['eHomuka. BrnusHue HapKOTEHHBIX
BEILIECTB Ha MPOLECCHI B KIIETKE.

Knerounsri IMUKII: I/IHTCp(I)EBa U JeneHue. Muro3 u MCI>'I03, X 3HAYCHUEC, COMATHYCCKHUEC U
ITOJIOBBIC KJICTKH.

Opranusm

Opranusm — e1MHOE LIETIOE.



KuznenestenbHocTh opraHuzma. OCHOBHBIE MPOLIECCHI, MPOUCXOSIINE B OpraHU3ME.
Perymnsimus ¢pyHkuuii opranuzma, romMmeocTas.

Pasmuoxenue opranu3moB (Oecrosioe u mosioBoe). CriocoObl pa3MHOKEHUHN Y paCTeHUN U
KUBOTHbIX. MHauBHIyanbHOE pa3BuTue opraHuzMa (oHToreHe3). IIpuumHbBl HapylieHui
pa3BuTusA. PenpoayKTHBHOE 30pOBbE YEJIOBEKA; IOCIEACTBUS BIUSHUS AJIKOrOJsl, HUKOTHHA,
HapKOTHYECKUX BEIIECTB HAa SMOpPHUOHAIBHOE pa3BUTHE 4eloBeKa. JKM3HEHHBIE IUKIBI PA3HBIX
CPYIII OPraHu3MOB.

FeHeTI/IKa, METOAbI TI'CHCTUKMH. I'enetnueckas TCPMHUHOJIOTUA W CHMBOJIMKA. 3aKOHBI
HacieacTBeHHOCTH . Mennens. XpoMocoMHas Teopusl HacleCTBEeHHOCTU. Onpeesienre noJa.
CuerieHHOE C 1OJI0OM HaclieJJOBaHHUE.

['eneruka yenoBeka. HaciiencTBeHHble 3a00J€BaHUsl YEJIOBEKAa M MX IPELYNPEXKJICHUE.
DTHUYECKHUE acTeKThl B 0071aCTU MEAUIIMHCKONW T€HETUKH.

I'esoTun u cpeaa. HeHaCJIeIICTBeHHaf{ N3MCHYHNBOCTD. HaCJIeIICTBCHHaﬂ U3MCHYHNBOCTbD.
MYTaLII/II/I. MYTaFCHBI, HX BJIMSAHUC HA 300POBLC YCIIOBCKA.

,Z[OMGCTI/IKaLII/I}I n CCICKIHA. MGTOIII)I CCJIICKIIMH. BI/IOTGXHOJIOFI/Iﬂ, eé HaIpaBJICHUA U
MCPCIICKTHUBLI pa3BUTHA. brob6e30macHOCTb.

Teopus 3BoJTIOUUHA

Pa3Butre >BOIIOLIMOHHBIX H,Z[eﬁ, OBOJIIOLIUOHHAA TCOPHA Y. HapBI/IHa. CuHTeTHYECKas
TCOpHUA SBOJIIOLUU. CBI/I,Z[CTCJIBCTBa ABOJIOLMH  KUBOM npupoasbl. MI/IKp03BOJ'II-OI_II/I$I u
MaKpO3BOJIFOI . BI/II[, €ro KpUTCpHHU. HOHyJ'ISII_[I/IH — DJJICMCHTapHasd CAWHUILA SBOJIFOIHU.
I[BI/DKyH_II/Ie CHUJIBI 5BOJIFOIIMH, UX BJIMAHUC HA l"eHO(I)OHI[ MOITYJIANH. HaHpaBJ’IeHI/IH 9BOJJIIOIIHNH.

MHor006pa3He OpTraHu3MOB KaK PpE3yJIbTaT 3SBOJIKOIHH. HpI/IHI_II/IHBI KJ'IaCCI/I(I)I/IKaI_[I/II/I,
CHUCTCMAaTHKa.

Pa3zButHe ku3HH HA 3emiie

['nnoTre3bl npoucxoxaeHus *Ku3HU Ha 3emiie. OCHOBHBIE 3TaIlbl HBOJIOIUH OPraHUYECKOTr0
MUpa Ha 3eMJie.

CoBpeMeHHBIC TPEJCTABICHUS O TPOUCXOKICHUH YeJIOBEKa. OBOJIOIMS YeJIOBEKa
(anTpormorenes). JIBmKyIiue CHIIBI aHTpOIOreHe3a. Pachkl denmoBeka, MX MPOUCXOXKICHUE H
€IMHCTBO.

Opranun3msbl ¥ OKpysKamas cpeaa
[TpucnocoOieHns OpraHu3MOB K JI€HCTBHIO HKOJIOTHUECKUX (DAaKTOPOB.

buoreonenos. Dkocucrema. PazHooOpasue skocucteM. B3auMoOTHOIIEHUS MOMYISAIMI
pa3HbIX BHMJIOB B 3KocucteMe. KpyroBopoT BemIeCTB M IOTOM D3HEPTUU B HKOCHCTEME.
YcTOHYNBOCTE H JANHaAMHWKa 3KOCUCTEM. HOCJ’IG)ICTBI/IS[ BIIMSAHUSA ACATCIIBHOCTH 4YCJIOBEKA Ha
skocucTeMbl. CoxpaHeHne OnopazHooOpa3usi Kak OCHOBA yCTOWYMBOCTH SKOCHCTEMBI.



Crpykrypa Ouochepbl. 3aKOHOMEPHOCTH CyliecTBOBaHHS Ouochepsl. KpyroBopotsl

BEIIECTB B Onocdepe.

Pons yenoBeka B Oumocdepe. I'nmobGanmbHbIE aHTPOIOTEHHBIE W3MEHEHHS B Omocdepe.

[TpoGaeMbl yCTONYMBOTO Pa3BUTHSL.

1.
2.
3.

[TepcneKTHBBI pa3BUTHSI OMOJIOTUIECKUX HAYK.

IIpumepHBbIi epedyeHb 1a00PaTOPHBIX U MPAKTHYECKUX PadoT (Ha BLIOOP yuuTeIs):

Hcnonn3oBanue Pa3JIMYHBIX MCTOAOB IIPHU U3YYCHHUU OMOJIOrHYECKUX 00BEKTOB.
Texnuka MHUKPOCKOIIUPOBAHUA.
I/I3yquI/Ie KJICTOK paCTeHI/Iﬁ H  JKHUBOTHBIX II0J MHUKPOCKOIIOM Ha TOTOBBIX

MUKpOIIpCIIapaTrax u uxX OInCaHuc.

N o O bh

[IpuroTtoBnenue, paccMaTpuBaHue U ONMUCAaHNE MUKPOIPENapaToB KJIETOK PACTCHUIA.
CpaBHeHHE CTPOCHHUS KIIETOK PACTEHHI, )KUBOTHBIX, TPUOOB U OaKTEpUH.

N3yuenune nBUKEHUS IUTOILIA3MBI.

N3ydenue mazmoinun3a 1 AEMIa3Moin3a B KIeTKaxX KOXKUIIbI JIYKa.

N3ydyenne (hepMEHTATHBHOTO PACHICIUICHUS IMEPOKCHIA BOJOPOJA B PACTUTEIBHBIX U

JKHUBOTHBIX KJICTKaXx.

9.

10.
11.
12.
13.
14.
15.
16.
17.

Obnapy>xeHue 6eIKOB, YIJIEBOAOB, JIUIIHJIOB C TOMOIIBI0 KAYECTBEHHBIX PEaKIIUM.
Boigenenne JJHK.

W3ydeHne KaTaJIuTHUECKON aKTUBHOCTU (DepMEHTOB (Ha MpUMEpPEe aMUIa3bl U KaTanasbl)
Habmroienue MuTO3a B KIIETKaX KOHYMKA KOPEIKa JTyKa Ha TOTOBBIX MUKpOTIpenaparax.
N3ydenune XxpoMOCOM Ha rOTOBBIX MUKpPOIIpenaparax.

N3ydenune ctaguii Meil03a Ha TOTOBBIX MUKpOIIpEapaTax.

N3ydenune cTpoeHus MOJOBBIX KJIETOK Ha FTOTOBBIX MUKpOIIpEnaparax.

Pemienne snemeHTapHBIX 3a/1a4 IO MOJIEKYJISIPHOW OMOJIOTHH.

BolisiBeHHEe TIPU3HAKOB CXOACTBA 3apOJBIIIEH YEJIOBEKA U JAPYTMX IMO3BOHOYHBIX

JKUBOTHBIX KaK JOKa3aTCJIbCTBO UX POACTBA.

18. CocraBrieHue 3IeMEHTapPHBIX CXEM CKpEeIIBaHUS.

19. Pemenue reHeTUYECKUX 3a/1a4.

20. H3yuyenue pe3yinbTaTOB MOHOTHOPUIHOTO M JETUOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBL.
21. CocraBjieHHE U aHAIA3 POJIOCIIOBHBIX YEJIOBEKa.

22. U3yuyeHne M3MEHUYMBOCTH, IIOCTPOCHUE BAPUAIIMOHHOTO Psiia U BAPUAIIMOHHON KPUBOIA.
23. Ornucanue GpeHoTUTA.

24. CpaBHeHHE BHIIOB 110 MOP(HOIIOTHIECKOMY KPHTEPHIO.

25. Omnucanue nMpucrocodJIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepa.

26. BrisiBneHHe MPUCTIOCOOIICEHHOCTEH OPraHU3MOB K BIUSHHUIO PA3IHMYHBIX YKOJIOTHUECKUX
(baxTopoB.

27. CpaBHEHHE aHATOMUYECKOT'O CTPOEHHsI paCTEHUH pa3HbIX MECT OOUTaHMS.

28. Meronbl n3MepeHus GaKTOPOB CPeAbl OOUTAHUSI.

29. H3ydeHwme SKOIOTHYSCKHUX a/IallTaIliil YeIoBeKa.

30. CocraBieHne MUIIEBLIX IEMEH.

31. H3yyeHue u ONMHMCaHUE SKOCUCTEM CBOCH MECTHOCTH.

32. MogenupoBaHHe CTPYKTYP U MPOLIECCOB, MPOUCXOISNIIUX B IKOCUCTEMAX.

33. OreHka aHTPONOTEHHBIX U3MEHEHU B IPUPO/IC.



TEMATHUYECKOE IINTAHUPOBAHUE 10 KIIACC

Ne n/n HasBanue paznena KoaunyecTBo yacos
1 BBenenue. buonorus kak KOMIUIEKC HayK o kuBoi | 10
IpUpoJe
2 MoJieKyJsIpHbIi YpOBEHb 28
3 Kierounslit ypoBeHb 38
4 Opranu3MeHHbI YpOBEHb 26
Bcero 102

TEMATHUYECKOE INTAHUPOBAHHUE 11 KITACC

Ne n/n HasBanue pasnena KoanyecTBo yacos
1 [Tonyas1IMOHHO-BUI0BOI YPOBEHb 25
2 DKOCUCTEMHBIN YPOBEHb 48
buocdepuslii ypoBeHb 29
Bcero 102




