HHaHprCMbIe PE3YIbTATBI 0OCBOCHUS y‘l€6HOI‘O npeameTa

JInuHOCTHBIE pe3y/IbTAThI

3HaHUE OCHOBHBIX NMPHHIIMIIOB U MPABWJI OTHOILICHHS K KHBOW MPUPOJIE, OCHOB 3J0POBOTO 00pa3a KU3HU U 310pPOBbE-COCPETatoONINX TEXHOIOT HIA;

peanu3alys yCTaHOBOK 3/J0pOBOT0 00pa3a >KHU3HHU;

c(OPMHPOBAHHOCTh TO3HABATEIBHBIX HMHTEPECOB M MOTHBOB, HAMpPABICHHBIX HAa W3yUCHHE >KUBOW NPUPOAbI;, MHTEIUICKTYaJbHBIX YMEHHMA
(toxa3pIBaTh, CTPOUTH PacCyKIEHUS, aHAIU3UPOBATh, CPAaBHUBATh, J€JIaTh BBIBOBI U Jp.); SCTETUYECKOIO OTHOLIEHHUS K KUBBIM OOBEKTaM.

MeTanpeaMeTHBIMHU pe3ysibTaTaMi OCBOCHHS BBIITYCKHUKAMU OCHOBHOM IKOJIbI IIPOrPAMMBI 110 OUOJIOTHH SBJISOTCS

OBJIA/ICHUE COCTABIISIOMIMMH HCCIIEI0BATEIBCKON M MTPOEKTHON JAEATEIBHOCTH, BKIIIOUAsi YMEHHSI BUJIETh MTPOOJIEMY, CTAaBUTh BOIIPOCHI, BHIABUTATH
TUIIOTE3bl, JaBaTh OIpPEJEeNEeHUs] MHOHATUAM, KIAacCU(PUUUPOBaTh, HAONIOATh, MPOBOAUTH AKCHEPUMEHTHI, JelaThb BBIBOAbI M 3aKIIOUEHUS,
CTPYKTYPHUPOBATh MaTepua, OObSICHATH, I0Ka3bIBATh, 3AIUIIATH CBOU HJICH;

yMeHue paboTarh ¢ pa3HbIMH MCTOYHUKAMH OMOJIOTMYecKOM MH(OPMAIMK: HAXOAUTh OHOJOTHYECKYI0 HH(POPMALUIO B Pa3IMYHbIX UCTOYHHKAX
(TexkcTe y4eOHHMKA, HAYYHO-TIONMYJSIPHOW JIUTEpaType, OMOIIOTMYECKHUX CIOBapsX M CHPAaBOYHUKAX), aHAIM3HPOBATH M OIEHWBATH WH(MOPMAIHIO,
1peoOpa30BbIBaTh HH(POPMALIHIO U3 OJTHON (OPMBI B IPYTYIO;

CIOCOOHOCTh BBHIOMpATh IIEJIEBBIE W CMBICIIOBBIE YCTAaHOBKH B CBOHMX JCHCTBHSIX M IOCTYIKAaxX MO OTHOIICHHIO K JKUBOW MPHUPOJE, 30POBHIO
CBOEMY U OKPY’KalOIIHX;

yYMEHHE aJIeKBAaTHO MCIOJIb30BaTh PEUEBBIE CPEJICTBA JUIsl JUCKYCCHUM M apryMEHTAllud CBOEH IO3ULMHU, CPABHUBATh Pa3Hble TOUKH 3pEHUS,
apryMEHTHPOBATh CBOIO TOUKY 3pEHMsI, OTCTAUBATh CBOIO MO3UIIMIO.

YMEHHE CaMOCTOSITENIbHO OINPEAEIATh LU IeATEIbHOCTH U COCTABIATh IUIAHbI AESITEIbHOCTH; CAMOCTOATEIBHO OCYIECTBIISATh, KOHTPOJIUPOBATh
U KOPPEKTUPOBATh JIEATEIBHOCTh, HCIOJIb30BATH BCE BO3MOXKHBIE PECYpChl Ul JOCTHXKEHMsI MOCTaBJIEHHBIX Leled M peaqu3aly IUIaHOB
NesITeTbHOCTH; BEIOMPATH YCHEIIHBIE CTPATETHH B PA3JINYHBIX CHUTYAIHAX;

yYMEHHE MPOJYKTHBHO OOLIaThcs M B3aMMOJAEHCTBOBATH B IPOLIECCE COBMECTHOM JEATENIbHOCTH, YYWUTBIBATh MO3ULMUHM JPYTUX YYACTHHUKOB
NesITeNbHOCTH, 3 (HEKTUBHO pa3peniaTb KOH(PIUKTHI;

BJIaJICHHE HAaBbIKAaMU [TO3HABATENbHOM, yueOHO-MCCIe10BATENbCKON U MPOEKTHOM e TETbHOCTH, HaBBIKAMU pa3pelieHus Ipo0ieM; cnocoOHOCTh
Y TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHMsI IPAaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IIO3HAHMUS,

TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITE€IbHON HH(pOPMAlMOHHO-TIO3HABATENBHONW JIEATEIbHOCTH, BKJIIOYas yYMEHUE OpPUEHTHPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX WH()OPMAIMH, KPUTUIESCKH OLIEHUBATh U HHTEPIIPETHPOBATH HH()OPMAIIHIO, TTOTYyYaeMy0 U3 Pa3IHIHBIX HCTOYHHKOB;

YMEHHE WCIIONB30BaTh CPEICTBA MHPOPMANMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PEIIEHHH KOTHHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHU3aIMOHHBIX 33/1a4 C COOJII0JICHUEM TPeOOBaHUI H)PrOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, peCypcocOepexeH s, MPaBOBbIX U ATHYECKUX
HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;

YMEHHUE ONpPEeeATh Ha3HaYeHNE U (PYHKIIUH Pa3InYHbIX COLUAIBHBIX HHCTUTYTOB;

YMEHHE CaMOCTOSITEIbHO OLIEHWBATh U MPUHUMATh PELICHMSI, ONPEIEIAIONNe CTPATETUI0 MOBEACHHS, C YUYETOM I'pa)XJIaHCKUX U HPABCTBEHHBIX
LIEHHOCTEHA;

BJIa/ICHE HaBbIKAMH I1O3HABATEIbHOM peQUIEKCHMM KaK OCO3HAHUS COBEPILIAEMbIX JEHCTBUN M MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIbTAaTOB U
OCHOBAHHUH, 'PAHUI] CBOETO 3HAHUS M HE3HAHMSI, HOBBIX TO3HABATENBHBIX 33/1a4 U CPEACTB UX JOCTHKEHHUS.



IIpeaMeTHbIE pe3yabTaThI:

BbinyckHUK Ha yriiy0JIeHHOM YPOBHE HAYUMTCS:

OLIEHUBATh POJIb OMOJIOIMUYECKHX OTKPBITUI U COBPEMEHHBIX MCCIEJOBAHNIN B Pa3BUTUHM HAYKHU U B IPAKTUYECKOM EATEIbHOCTH JHOACH;

OLIEHUBATh POJIb OMOJIOTHU B (POPMHUPOBAHUN COBPEMEHHOW HAYYHOH KapTHHBI MHpPa, TPOrHO3UPOBATH MEPCIIEKTUBBI PA3BUTHSI OMOJIOTHH;

yCTaHaBJIMBaTh U XapaKTEPH30BATh CBsI3b OCHOBOINOJIAralOIMX OMOJIOTMYECKUX MOHATUHM (KIETKa, OpraHu3M, BHJ, SKOocucTema, Ouocdepa) c
OCHOBOIIOJIATrAlOIIMMU NOHATUSAMHU JPYTUX €CTECTBEHHBIX HAYK;

00OCHOBBIBAaTh CHCTEMY B3IJIAZOB Ha JKUBYIO IPUPOAY U MECTO B HEW uellOBEKa, NMPUMEHssI OMOJIOTMYECKHE TEOpPUH, YUEHHUs, 3aKOHBI,
3aKOHOMEPHOCTH, IOHUMATh I'PAHULIBI UX IPUMEHUMOCTH;

IIPOBOJUTh y4E€OHO-MCCIEOBATENbCKYIO JEATENbHOCTh 110 OHOJOrMH: BBIIBUIATh TMIIOTE3bl, IUIAHUPOBaTh paboTy, OTOMpaTh U
peoOpa3oBbIBaTh HEOOXOAMMYIO HH(POPMALIUIO, IPOBOJUTH SKCIIEPUMEHTBI, HHTEPIIPETUPOBATH PE3YIbTAThI, JeNIaTh BHIBOJIBI HA OCHOBE IOJIy4YE€HHBIX
pE3yJIbTATOB;

BBISIBJISITH U1 0OOCHOBBIBATD CYIIECTBEHHBIE OCOOEHHOCTH Pa3HbIX YPOBHEN OpraHU3alMM KU3HU;

yCTaHaBJIMBATh CBSI3b CTPOEHUS U (DYHKIIMH OCHOBHBIX OMOJIOTMYECKHX MAaKpPOMOJIEKYJI, X POJIb B IIpolieccax KIETOUHOro MeTab0au3Ma;

pemars 3ajaud Ha omnpeneneHue nociuenosarenpHoctd HykieoruaoB JIHK m uPHK (MPHK), antukogmonoB TPHK, mocnenoBatenbHOCTH
aMMHOKHCIIOT B MOJIEKYJie OeJiKa, IPUMEHsIsl 3HAHUS O PEaKLUAX MaTPUYHOI'O CUHTE3a, FTEHETUYECKOM KOJIe, IPUHIIUIIE KOMIUIEMEHTapHOCTH;

JeNaTh BBIBOJABI 00 HM3MEHEHHUSX, KOTOpPbIE MPOM30MIYT B TMPOLECCax MAaTPUYHOTO CHHTE3a B CIlydae HM3MEHEHHS I0CIeI0BATEILHOCTH
Hykineotuaos JJHK;

CpaBHUBATH (a3bl JeNICHUS KICTKH; peliaTh 3aadi Ha ONpe/esieHHe U CPAaBHEHHE KOJIMYECTBA TeHeTHIecKoro marepuana (xpomocoMm u JIHK) B
KJIETKaX MHOT'OKJIETOUHBIX OPraHU3MOB B Pa3HbIX (a3zax KJIETOUHOIO LIUKJIA;

BBISIBJIATh CYIIECTBEHHBIE MPU3HAKH CTPOCHUS KIJIETOK OPraHM3MOB Pa3HBIX L[APCTB KMBOW MPUPOJIbI, YCTAHABIMNBATH B3aUMOCBSI3b CTPOCHUS U
(GyHKIMI YacTel u OpraHoU 0B KIIETKH;

00OCHOBBIBaTh B3aMMOCBSI3b IJIACTHUECKOTO U SHEPreTHYeCKOro 0OMEHOB; CpaBHUBATh MPOIIECCHI MIIIACTUYECKOTO U SHEPreTHYECKOr0 0OMEHOB,
MIPOUCXOAAIINX B KIETKAX JKUBBIX OPraHU3MOB;

ONPEIENATh KOJIMYECTBO XPOMOCOM B KJIIETKAX PACTEHUN OCHOBHBIX OTJIEJIOB HAa Pa3HBIX dTalax KU3HEHHOTO IIUKJIIA;

pelaTh reHeTHYeCKHe 3a1a4l Ha AUTHOPHUIHOE CKPELIMBaHNE, CLEIUIEHHOE (B TOM YHCIIE CLEIUIEHHOE C I0JIOM) HaclieIoBaHUe, aHATU3UpYIollee
CKpELIMBaHUE, IPUMEHSS 3aKOHBI HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH CLEIUIEHHOTO HACJIEIOBAaHNUS;

pacKpbIBaTh NPUYMHBI HACJIEICTBEHHBIX 3a00JIeBaHU, apryMEHTHPOBATh HEOOXOUMOCTh MEp MPeTyNPEKICHNUS TaKUX 3a001eBaHUM;

CpaBHMBATh pa3HbIe CIIOCOOBI Pa3MHOKEHUSI OPTraHU3MOB;

XapaKTEepPU30BaTh OCHOBHBIE JTAIlbl OHTOI'€HE3a OPTraHU3MOB;

BBISIBJISITh NMPUYUHBI M CYIIECTBEHHbIE NMPU3HAKK MOAU(PUKALMOHHON M MYTAalMOHHON H3MEHYMBOCTH; OOOCHOBBIBaTh POJIb M3MEHYUBOCTH B
€CTECTBEHHOM M UCKYCCTBEHHOM OTOODE;

000CHOBBIBaTh 3HAYEHHUE Pa3HBIX METOJIOB CEJIEKIIMU B CO3/IaHUU COPTOB PACTEHU, MOPO/I KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

00OCHOBBIBATh MPUUMHBI U3MEHIEMOCTH U MHOT000pa3usl BUAOB, IPUMEHSSI CHHTETHUECKYIO TEOPHUIO IBOIOLHH;

XapaKTEPU30BaTh MONMYJMIO KaK €MHUILY SBOJIOLHH, BUJT KAK CUCTEMAaTUYECKYIO KaTETOPHUIO U KAK PE3YJIBTAT SBOJIOLHNH;

YCTaHaBJIUBATh CBSI3b CTPYKTYPBI U CBOMCTB DKOCUCTEMBI,

COCTaBJISITh CXEMbI [IEPEHOCA BEIIECTB U SHEPTUU B IKOCHCTEME (CETH MUTAHUs), IPOrHO3UPOBATh UX U3MEHEHHS B 3aBUCUMOCTU OT U3MEHEHUS
(bakTOpOB Cpebl;



apryMEHTHPOBATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K KOJIOTHYECKUM IpolieMaM U MOBEJCHUIO B IPUPOAHON Cpesie;

000CHOBBIBAaTh HEOOXOAMMOCTh YCTOMYMBOTO PA3BUTHS KaK YCIOBHS COXpaHEHHs OHOC(eEpHI;

OLICHMBATh IPAKTUYECKOE M OSTHYECKOE 3HAYCHHUE COBPEMEHHBIX HCCIEIOBAaHMH B OHMOJIOTHM, MEJHUIMHE, AKOJOTWH, OHOTEXHOJIOTHH;
000CHOBBIBAaTb COOCTBEHHYIO OLICHKY;

BBISIBJISITH B TEKCTE OMOJIOTHUECKOTO COJIEPKAHUS ITPOOIEMy U apryMEHTHPOBAHHO €€ OOBSICHATH;

MPECTAaBIATh OMONOTHYECKYI0 MH(OPMALUIO B BUJIE TEKCTa, TAOJMIBI, CXEMBbI, IpaduKa, IuarpaMMbl M JIelaTh BBIBOABI Ha OCHOBAHUHU
IPE/ICTaBICHHBIX JTaHHBIX; TPE00Pa30BBIBATh Ipaduk, TAOIHUILY, JHArpaMMy, CXEMY B TEKCT OMOJIOTHYECKOTO COJICPKAHUSL.

BbINyCKHUK HA Yrjy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThHCH:

OpP2aHU308bI8AMb U NPOBOOUNMb UHOUBUOYANLHYIO UCCIE008AMENLCKYIO 0eIMeIbHOCHb NO Ouoaocuu (Ui paspadamovléams UHOUBUOYATbHBLLL
NnpoeKm): 8bl08UeamMb SUNOmMe3vl, NIAHUPOBAMb pabomy, omoupams u npeodpPa30evieams HeoOX0OUMYIO UHDOPpMayUI0, NPOBOOUMb FKCNEPUMEHMDL,
UHMEPNpemupo8ams pe3yibmamsl, 0eiamsb 6b1600bl HA OCHOBE NOLYYEHHBIX Pe3YIbmamos, npeocmasisams NPOOYKM C80UX UCCIe008AHUT,

NPOSHO3UPOBAMb NOCIEOCHBUST COOCMBEHHBIX UCCIE008AHULL C YUEeMOM IMULECKUX HOPM U IKOJOUYECKUX MPeDOoBaHUlL;

8bIOENIAMb CYUWECMBEHHbIe 0COOCHHOCMU HCUSHEHHBIX YUKII08 npedcmasumeieli pasHblx 0moenos pacmeHuil i munos HCUBOMHbIX, U300padcamy
YUKIIbL PA3BUMUSL 8 BUOE CXEM;

AHATU3UPOBAMD U UCNOTIL308AMb 8 PEULEHUU YYEOHbIX U UCCIe008AMENbCKUX 3A0aY UHGOPMAYUIO O COBPEMEHHBIX UCCIe008AHUAX 8 OUOI02UU,
MeOuyuHe U IKON02UU;

apeyMeHmupo8ams He0OX0OUMOCMb CUHIME3d eCIEeCEEHHO-HAYYHO20 U COYUOLYMAHUMAPHO20 3HAHUS 8 INOXY UHPOPMAYUOHHOU YUBUTUZAYUU,

MOOenUupo8ams UsMeHeHue IKOCUCmeM No0 GIUSHUEM PA3IUYHBIX 2PYIN (DAKMOPO8 OKpyIcaroueli cpedsl,

BbIABNIAMb 8 Npoyecce UCCLe008AMeNbCKOU 0esimeIbHOCMU NOCIe0CMEUs. AHMPONO2EHHO20 B030€lCBUs HA IKOCUCHEMbL C80e20 PecUOHd,
npeonazams CnOCoObL CHUNCEHUSL AHMPONOSEHHO20 8030€lCMBUsL HA IKOCUCTNEMbL,

UCNONb306aMb  NPUOOPEmeHHble KOMNeMEeHYUuu 6 NPAKMmu4eckol OesmeibHOCMU U NOBCEOHE8HOU JHCU3HU Ol NpUuobpemeHus onvima
OesimenbHoCmu, npeouecmeayrowel npophecCcUOHAIbHOU, 8 OCHO8E KOMOPOU JeHCUM DUON02USL KAK YHeOHbLI npeomen.



