AHHoOTauus K padoyeii nporpamme no 6uosorun 10-11 kiaacce. Yriay0/aeHHblii ypoBeHb

[IporpaMmma mo OWONOTHH Ha YPOBHE CpEIHEro oOImero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TMOJOXEHUH W TpeboBaHUN K pe3ynbrataM ocBoeHus Denepalii OCHOBHOMN
oOpa3zoBatenbHO# porpaMmel, ipeacraBieHHor B DI'OC COO, a takxke ¢ yuéTom ¢eaepaibHOR
paboueii mporpammbl Bocniutanus 1 KoHnenuuu npenoiasanus yueoHoro npeamera «buonorus»
B o00pazoBaTenbHbIX oOpraHuszauusx Poccuiickoir ®enepanuu, peaau3yrolMX OCHOBHBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

N3yuenne Ouonoruu  yrayONE€HHOTO  ypOBHS  MO3BOJSET  PEaIM30BaTh  3a1a4H
npoeccuoHaNbHOM HAINPaBICHHOCTH, HANPaBJIEHHbIE HAa CO3JaHHE YCIOBUW JiS MPOSBIICHUS
MHTEJUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH Kaxaoro oOydaromerocs, KOTOpbIE
HEOOXOMUMBI JUIsl MPOJOJDKEHUsT o0pa3oBaHHs B OpraHu3alusax MpodeccroHalIbHOTO
o0pa3oBaHUsl MO  Pa3IMYHBIM KYpPCOBBIM  XHMHKO-OMOJOTMYECKHMM M MEIUIUHCKHM
CHEIUATBHOCTSIM.

B pe3yabrare n3ydenusi yue6Horo npeamera «buoJiorus» Ha ypoBHe cpelHero oouiero
o0pa3zoBaHus:

BoinyckHuK Ha 6230BOM YPOBHE HAYYUTCSH:

—  packpblBaThb Ha IpUMeEpax pojb OMOJOrHMH B (DOPMUPOBAHMM COBPEMEHHOM Hay4yHOMH
KApTHUHBI MUPa U B IPAKTUYECKON EATEIBHOCTH JIIOEH;

— TOHUMaTh U ONMCHIBATh B3aMMOCBSI3b MEXKJy €CTECTBEHHbIMH HayKaMH: OHOJIOTHEH,
(¢u3KKON, XUMHEN; yCTaHABIMBATh B3aUMOCBS3b IPUPOAHBIX SIBICHUN;

— IIOHMMAaTh  CMBICJ, Da3jIM4yaTh W  ONHUCHIBaTb  CHCTEMHYK0  CBSI3b  MEXIY
OCHOBOIIOJIAralOIIUMU  OMOJIOTUYECKUMU TOHATUSMH: KJIETKA, OpraHu3M, BHJI, SKOCHUCTEMA,
ouocdepa;

—  HCIOJIb30BaTh OCHOBHBIE METOJbl HAyYHOI'O II03HAHUSA B Y4E€OHBIX OMOJIOTMYECKUX
UCCIIEIOBaHUSX, IPOBOANUTE IKCIIEPUMEHTBI 110 U3YUYEHHUIO OMOJIOTHYECKUX OOBEKTOB U SIBIICHUH,
OOBSACHATH Pe3yIbTaThl SKCIEPUMEHTOB, AaHAJTM3UPOBATh UX, (DOPMYIHPOBATH BHIBObL;

—  (opMynHUpoBaTh TUIOTE3bl HA OCHOBAHUM HPEJIOKEHHON OMOJIOrHuecKoi MHPpOpMaLuu
U TpeJyIaraTh BapUaHThl IPOBEPKU THIIOTE3;

— CpaBHHMBaTh OMOJIOTHYECKHE OOBEKTHI MEXIy COOOW MO 3aJaHHBIM KPUTEPHUSM, JIeJIaTh
BBIBOJIbI M YMO3AKJIFOUCHHsI HA OCHOBE CPaBHEHUS,

—  00OCHOBBIBaTh €IMHCTBO >KUBOW M HEXHUBOW IMPHUPOJBI, POJACTBO *KHUBBIX OPraHU3MOB,
B3alMOCBS3M OPTaHU3MOB U OKpPYKaIOIllel Cpe/ibl Ha OCHOBE OMOJIOTMYECKUX TEOPUI;

—  IPUBOJUTH IPHUMEPHl BEIIECTB OCHOBHBIX IPYIIl OPraHUYECKUX COEAMHEHHH KIIETKH
(O6enKoB, KUPOB, YIIIEBOIOB, HYKJIEMHOBBIX KHUCIIOT);

—  pacrno3HaBaTh KJIETKU (IIPOKApHOT M 3yKapHOT, PACTEHUH M )KUBOTHBIX) IO ONMMCAHUIO, HA
CXEMAaTUYECKUX H300paKEHUSX; YCTaHABIMBATh CBS3b CTPOEHUS U (PYHKIMH KOMIIOHEHTOB
KJIETKH, 000CHOBBIBaTh MHOT000pa3ne KIETOK;

—  pacro3HaBaTh MOMYJISAINIO U OMOJOrMYECKU BUJ] 10 OCHOBHBIM ITPU3HAKAM;

—  OIHUCHIBaTh ()EHOTUI MHOTOKJIETOYHBIX PACTEHUH M KMBOTHBIX 1O MOP(OJIOTHUECKOMY
KpUTEPUIO;

—  OOBSCHATH MHOT0OOpa3ye OPraHU3MOB, IPUMEHSS SBOIIOLIMOHHYIO TEOPHIO;

—  KJaccupuuupoBaTh OMONOrMYecKHe OOBEKThl HA OCHOBAHUHU OJHOTO MIIM HECKOJIbKUX
CYIIECTBEHHBIX MPU3HAKOB (TUIIBI MUTAHUS, CIIOCOOBI JABIXaHUS U PA3MHOXKEHUS, OCOOEHHOCTH
pa3BUTHSA);

—  OOBSCHATH NPUYMHBI HACIEICTBEHHBIX 3a00JI€BaHU;

—  BBISBJISATh U3MEHYMBOCTH Y OPraHU3MOB; OOBSCHATH MPOSBIECHUE BUIOB U3MEHUYHUBOCTH,
MCIIOJIb3YS 3aKOHOMEPHOCTH U3MEHUNBOCTH; CPAaBHUBATh HACJIEICTBEHHYIO U HEHACIIEICTBEHHYIO
M3MEHYUBOCTb;



—  BBIBIATH MOpdosioruyeckue, Gru3nonornyeckue, NoBeJeHUECKUE alanTallii OpraHu3MOB
K cpejic OOMTaHUs U JISHCTBUIO KOJIOTHYECKUX (PaKTOPOB;

—  COCTaBIISITh CXEMBI IIEPEHOCA BEUIECTB U SHEPTUH B SKOCUCTEME (IIeTIH TUTAHU);

— TPUBOIUTH JIOKAa3aTeIbCTBA HEOOXOAMMOCTH COXpaHEHUs OuopazHooOpasus i
YCTOMYMBOTO Pa3BUTHUS U OXPaHbI OKPYXKAIOLIEH CPEMbL;

—  OLEHMBAaTh JOCTOBEPHOCTb OHOJOTMYECKOM HH(pOpMAIMM, HOJYYEeHHOM M3 Ppa3HbIX
UCTOYHUKOB, BBIICIATh HEOOXOAMMYIO HH(GOpMAIMIO Ui HWCIOJb30BaHUS €€ B y4eOHOMU
JESITeIbHOCTH U PELICHUH NPaKTUUECKUX 3ajiay;

—  TIPEACTaBIATH OHOJOTMYECKYI0O HMH(OpMAanuio B BHIE TeKcTa, TaOnmuubl, rpaduka,
JarpaMMbl U J1e1aTh BbIBOJBI HA OCHOBAHUU IPEACTABICHHBIX IaHHbIX;

—  OLEHHMBATh POJIb JOCTHKCHUH TEHETHUKH, CEJCKIMH, OMOTEXHOJIOTUH B MPAKTUYECKOH
NEeSITeIbHOCTH YeJIOBEKa U B COOCTBEHHOMN XKU3HH;

— OOBACHATH HETaTHBHOE BIMSHUE BEIICCTB (QJIKOTOJIA, HUKOTWHA, HAPKOTUYECKHUX
BEIIIECTB) Ha 3apO/IbIILIEBOE PA3BUTHE YETIOBEKA;

—  OOBSACHATH MOCIEACTBUS BIUSAHUS MyTarcHOB;

—  OOBSCHATH BO3MOXKHbIE IPUYMHBI HACIEICTBEHHBIX 3a00JI€BaHU.

BLIHyCKHI/IK HAa 02a30BOM YPOBHE INOJYYHUT BO3MOKHOCTD HAYYUTHCA:

— oasamb HAY4YHOe O0BACHeHUue OUONo2UYeCKUM (BaKmam, npoyeccam, AGIeHUAM,
3AKOHOMEPHOCHIAM, UCHOIb3YS OUO0cUYecKue meopuu (KIemouHylo, 360JI0YUOHHYIO), YUeHuUe O
ouocghepe, 3aKOHbBL HACIEOCMBEHHOCU, 3AKOHOMEPHOCTNU USMEHUUBOCU,

—  Xapakmepuzoeamsv COBPEeMEHHble HANPAGICHUS 8 PA3GUmuu OU0I02UU, ONUCHIBAMb UX
B03MOJICHOE UCNONIL30BAHUE 8 NPAKMUYECKOU OesAmeNbHOCU,

—  cpasHusamvb cnocoodwvl OelleHUsl KIemKu (MUmos u metio3s);

—  pewamv 3a0a4u Ha nocmpoenue gpacmenma eémopou yenu /JHK no npeonoscennomy
¢paemenmy nepeoui, uPHK (MPHK) no yuacmxy /[HK;

—  pewamv 3a0a4u HA onpeoeienue KOIUYECMmEd XPOMOCOM 8 COMAMUYUECKUX U NOJIOBbIX
KAEeMKAX, a makice  KiemKkax neped Hauaiom 0efieHust (Melo3a uin Mumo3a) u no e20 OKOHYaHuu
(07151 MHO2OKIEMOUHBIX OP2AHUBMOB);

—  pewamv 2eHemuuecKkue 3a0ayi HA MOHOUOPUOHOE CKpewusanue, coCmasiims CXembl
MOHOCUOPUOHO20 — CKpeWUBAHUs, NPUMEHAS 3AKOHbl  HACAIeOCMBEHHOCMU U UCNONb3Ys
OUONIOCUUECKYIO MEPMUHONOSUIO U CUMBOTUKY;

—  ycmamaenueamv mun HAcle008aHUs U Xapakmep NposAsileHus NPU3HAKA no 3a0aHHOU
cxeme poOOCIOBHOU, NPUMEHSISL 3AKOHbL HACIEOCMEEHHOCMUL,

—  oyeHusamv  pe3yIbMAmvl  83AUMOOCUCMEUs.  UeN0geKa U  OKpydcarouel  cpeobl,
NPOCHO3UPOBAMNb  BO3MONCHbIE NOCIEOCMBUSL OesAMeNbHOCMU YelogeKka OJi CYUecmeo8aHus
OMOeNbHbIX OUOI02UHECKUX 00BEKMO8 U YeNblX NPUPOOHBIX CO0DWecma.

BbInycKHUK HA YIJ1y0JeHHOM YPOBHE HAYUYMTCS

—  OIICHMBaTh POJIb OMOJOTMYECKUX OTKPHITHM U COBPEMEHHBIX HCCIIEIOBAaHUI B pa3BUTHU
HAyKH U B IPAKTUYECKON NEATEIBHOCTH JIFOIEH;

—  OIIeHMBaTh POJb OHOJOTHMH B (OPMUPOBAHUU COBPEMEHHON HAydyHOM KapTHHBI MHpAa,
IPOTHO3UPOBATH MEPCHEKTUBBI Pa3BUTUSL OUOJIOTHH;

—  yCTaHaBIIMBAaTh M XapaKTEepPH30BaTh CBSI3b OCHOBOIIOJIArAOMINX OMOJIOTMYECKUX MOHITHH
(KJIeTKa, OpraHu3M, BHJ, IKOCHUCTeMa, Orocdepa) ¢ OCHOBOIMOJIATAIOIIUMH MOHATHSAMH APYTHX
€CTECTBEHHBIX HAYK;

—  00O0CHOBBIBaTh CHCTEMY B3IJISA0B HA )KUBYIO IIPUPOAY U MECTO B HEW UeJIOBEKa, IPUMEHSIS
OMOJIOTHYECKHE TEOPUM, YYEHMs, 3aKOHbl, 3aKOHOMEPHOCTH, TIOHMMAaTh TPAaHULBI HX
IPUMEHUMOCTH;

— TPOBOAUTH Yy4eOHO-HCCIEAOBATEIbCKYIO JESTENIbHOCTh 10 OWOJIOTMH: BBIJBUTATH
TUIIOTE3bl, IJIAHUPOBaTh paboTy, oTOMpaTh U MPeoOpPa30BbIBATh HEOOXOAMMYIO MH(OpPMAIHIO,



MPOBOJIUTh SKCIEPUMEHTHI, WHTEPHPETUPOBATH PE3YJIbTATHI, JeJaTh BBIBOJbI HAa OCHOBE
MOJIyYEHHBIX PE3YJIbTATOB;

—  BBISBJIATH U OOOCHOBBIBATh CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEW OpTraHU3AINH
JKU3HH;

—  yCTaHaBIMBATh CBS3b CTPOCHUS U (DYHKIIUY OCHOBHBIX OMOJIOTHYECKUX MAaKPOMOJICKYJI, UX
POJIb B IIpoIeccax KIECTOYHOrO MeTaboIn3Ma;

— pemaTth 3aJadyd Ha onpeneneHue nocienoBarenbHocTd HykiaeotuaoB JHK u nPHK
(MPHK), antukononoB TPHK, mocnenoBarenbHOCTH aMUHOKHCIIOT B MOJIEKYJIe OeJIKa, MPUMEHSIS
3HAHUS O PEAKIUAX MATPUUYHOTO CUHTE3a, FEHETUYECKOM KOJI€, IPUHIIUIE KOMIUIEMEHTApPHOCTH;

—  JienaTh BBIBOJbI 00 U3MEHEHUSIX, KOTOPBIE TPOU3OMAYT B MPOIIeccaX MATPUYHOTO CUHTE3a
B Clly4ae U3MEHEHMS MOCIEA0BaTENbHOCTH HYyKIeoTu0B JTHK;

— cpaBHHMBaTh (a3bpl JelieHUs KIETKW; pelaTh 3a/Jaddl Ha OINpeAeliecHUe U CpaBHEHHE
KOJIMYecTBa reHernyeckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKJIETOYHBIX
OpPraHU3MOB B pa3HbIX (pa3ax KIETOYHOTO LUKJIA;

—  BBISIBJISITH CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS KJIETOK OPraHU3MOB Pa3HbIX APCTB KUBOU
MPUPO/IbI, YCTAHABIMBATH B3aMMOCBSA3b CTPOCHUS U (DYHKIUH YacTell U OPraHOUIOB KIETKH;

—  00OCHOBBIBATh B3aMMOCBSI3b IUIACTHYECKOTO W SHEPTETUYCCKOr0 OOMEHOB; CPaBHHBATH
MPOLECCHl MIACTHUECKOTO U SHEPreTHYeCKOro OOMEHOB, MPOUCXOAIIMX B KJIETKaX >KUBBIX
OpraHU3MOB;

—  OIpeAeNATh KOJIUYECTBO XPOMOCOM B KJIETKaX PAaCTEHUU OCHOBHBIX OT/EJIOB Ha Pa3HbIX
sTanax >KM3HEHHOTO ITUKJIA;

—  pelaTh TeHETUYECKUE 3a]]a4l Ha TUTHOPHUIHOE CKPELIUBAHUE, CIIETNIEHHOE (B TOM YUCIIE
CIEIJICHHOE C TI0JIOM) HAcCJIeIOBaHME, aHATU3HUPYIOUIEe CKpEIIMBAaHUE, MPUMEHSS 3aKOHBI
HACJIEJCTBEHHOCTH U 32aKOHOMEPHOCTH CLIETNIEHHOTO HACJIE0BAHMS;

—  pacKpbIBaTh MPUYMHBI HACJIEICTBEHHBIX 3a00JIEBaHUM, APTYMEHTUPOBATH HEOOXOAMMOCTh
Mep MpeaynpexACHHs TaKNX 3a00JIeBaHUI;

—  CpaBHHBATh Pa3HbIE CLIOCOOBI PA3MHOXKEHHUS OPTaHU3MOB;

—  XapakTepu30BaThb OCHOBHBIE ATAllbl OHTOT€HE3a OPraHU3MOB;

—  BBISIBJISITH MPUYMHBI U CYIIECTBEHHBIC MPU3HAKKH MOJIU(PUKANMOHHON M MYyTAIlMOHHOU
W3MEHYUBOCTH; 0OOCHOBBIBATH POJIb H3MEHYMBOCTH B €CTECTBEHHOM M UCKYCCTBEHHOM OTOODE;

—  00OCHOBBIBaTh 3HAUEHHE PA3HBIX METOJIOB CEJIEKIIUU B CO3/IaHUH COPTOB PACTEHUM, TTIOPO/T
’KUBOTHBIX U IITAMMOB MUKPOOPTaHHU3MOB;

— OOOCHOBBIBaTH MNPHUYMHBI HU3MEHSEMOCTH U MHOrooOpa3us BHUJOB, IPUMEHSA
CUHTETUYECKYIO TEOPHIO IBOJIIOIUY;

—  XapakTepu30BaTh TMOMYJISAIMI0O KaK €IWHUIY JBOJIIOIWH, BUJl KAK CHUCTEMATHYECKYIO
KaTerOpHIO U KaK pe3yJabTaT 3BOIIOLNY;

—  YCTaHaBJIIMBATh CBSI3b CTPYKTYPHI U CBOHCTB SKOCHUCTEMBI;

—  COCTaBIISITh CXEMBI TEpEeHOCAa BEIIECTB U DSHEPrUU B DKOCHCTEME (CEeTH MUTaHus),
MIPOTHO3UPOBATH WX U3MEHEHHUSI B 3aBUCUMOCTH OT U3MEHEHHS ()aKTOPOB CPEIbI;

—  apryMeHTHPOBaTh COOCTBEHHYIO MO3UIIUIO MO OTHOIIEHHUIO K SKOJIOTHYECKUM MpodIeMam
Y TOBEJICHUIO B IPUPOJIHON CPELIE;

— 000CHOBBIBaTh HEOOXOJUMOCTh YCTOMYMBOTO pAa3BUTHS KaK YCIOBUS COXPaHCHHS
ouocdepsr;

— OLEHHMBATh MPAKTUYECKOE W HTHUYECKOE 3HAUYEHHE COBPEMEHHBIX WCCIEIOBAHUI B
OMOJIOTHH, METUIIMHE, YKOJIOTUH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

—  BBISBJIATH B TEKCTE OMOJOTHYECKOTO COAEpKAHHS MPOoOJIeMy M apryMEHTHPOBAHHO €e
OOBACHATE;

—  TPeICTaBJIATh OMOJOTHYECKYI0 MH(OpPMAIIHIO B BHIE TEKCTa, TAOIHUIILI, CXeMBI, Tpaduka,
JUarpaMMbl M JIeNIaTh BBIBOJBI HAa OCHOBAaHWM TIPE/ICTABICHHBIX JaHHBIX; MPE0OpPa30BHIBATH
rpaduk, TabnuIly, TUarpaMmy, CXeMy B TEKCT OMOJIIOTHYECKOTO COACPKAHUSI.



BoinyckHUK Ha yriiy0JIeHHOM yPOBHeE IOJIYYHUT BO3MOKHOCTh HAYYHUTHCH:

—  0p2anu308vI6amMs U NPOBOOUMb UHOUBUOVATLHYIO UCCIE008AMENLCKYVIO OsAMENbHOCHb NO
ouonocuu (uru  pazpabamvlieamsv  UHOUBUOYANBHBIL  NPOEKN):  8blO8USAMb  2UNOMESb,
RAAHUPOBAMb pabomy, omoupams u npeobpa308vl8amsb He0OX0OUMYIO UHGDOPMAYUIO, NPOBOOUMD
9KCHepUMEeHMbl, UHMEPNPEMUpo8ams pe3yibmamvl, 0e1amv 8bl800bl HA OCHOBE NOJYYEHHbIX
pe3yibmamos, npedcmasiams nNPoOYKm C80UX UCCIe008aAHUL

—  NPOCHO3UPOBAMb NOCIEOCMBUSL COOCMBEHHBIX UCCIEO08AHULL C YUeMOM SMUYECKUX HOPM
U IKOI02UYECKUX MPeOOBaAHULL;

—  gbloensimb CyWecmeeHHble 0COOEHHOCU HCUSHEHHBIX YUKI08 npedcmasumerell pa3HblX
0moeno8 pacmeHull U MUno8 HCUBOMHbBIX, U300PANCAMb YUKIbL PA3BUMUS 8 BUOE CXEM,

—  AHAIU3UPOBAMb U UCNONL308AMb 6 DeUleHUU YYeOHbIX U UCCIe008aMENbCKUX 3a0ay
uHgopmayuro 0 cOBPEMEHHbIX UCCIE008AHUAX 8 OUOI02UU, MeOUYUHE U IKOJO2UU;

—  apzsymenmuposams HeoOxX00uMocms cunmesa eCmecmeeHHO-HAYUHO20 u
COYUOSYMAHUMAPHO20 3HAHUS 8 INOX)Y UHDOPMAYUOHHOU YUBUTUZAYUU,

—  MOOenuposams UMEHeHUue KOCUCIEM N0 GIUAHUEM PA3TUYHBIX 2PYnn (hakxmopos
OKpYdHcaroueli cpeovl,

—  GuIABIAMb 8  Hpoyecce  UCCLEO08AMENbCKOU — OesimeNbHOCMU — NOCIe0CmEUs
AHMPONO2EHHO20 B030€UCBUsL HA IKOCUCNEMbl C80€20 pecUOHd, npeoiazams Cnocoowvl
CHUDICEHUSL AHMPONO2EHHO20 B030€UCMBUS HA IKOCUCTEMDbL,

—  UCNONb306aMb  NPUOOpEmeHHble KOMNemeHYuu 6 NPAKMUYecKol OessmeibHOCmu U
NOBCEOHEBHOU  JiCU3HU Ol  Npuobpemenus Onvlma OesameibHOCmu, npeouiecmeayioujel
npogeccuonanbHoll, 8 0CHO8e KOMOPOU Jedcum OUoI02usi Kaxk y4eOHbvlll npeomemn.



