AHHOTauMs K padoyeii nporpamme no 6uosorun, 10-11 kiaacc (6a30Bblii ypoBeHb)

[Tporpamma o 6uosoruu 6a30BOro ypoBHsI Ha YpOBHE CpeHero o01ero oopazoBanus pazpadborana
Ha OCHOBE TIOJIOKCHHUH U TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHON POTrPAMMBI,
npeactaBieHHbx B ®I'OC COO, a takxe ¢ yu€roM deaepanbHoil paboyeil mporpaMmMbl BOCIIUTaHUS U
KOHIICTIIMU TIperoAaBaHusi ydeOHoro mpeamera «buonorus» B 00pa3oBaTeNbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

CopnepxaHue IporpamMMmbl 10 OHMOJIOTMM HAIIPAaBICHO Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOMH
KapTUHBI Mupa ooyqaromuxcsa 10-11 knaccos npu 00yuyeHHH ux 6MOIOrMU Ha 6a30BOM ypPOBHE Ha OCHOBE
CHCTEMHO-/IeATeJIbHOCTHOro noaxona. IlporpamMma no Ouosoruu coorsercTByeT TpeboBaHusM PI'OC
COO k maHupyeMbIM JTUYHOCTHBIM, IPEMETHBIM U METAIPEAMETHBIM pe3yiibTaTaM OOy4YeHHS, a TaKXKe
YUUTBHIBAET HEOOXOIMMOCTh PEaTH3allMi MEXKIIPEIMETHBIX CBs3€il OMOJOrMM C €CTECTBEHHOHAYYHBIMU
yueOHBIMM IIpeMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE LEJIM U3y4eHHsI OMOJIOIMH Ha YPOBHE CPEAHErO
obmiero o0pa3oBaHMs, IUIAHUPYEMbIE pe3yJlbTaThl OCBOCHUS Kypca OMOJIOTHU: JINYHOCTHBIE,
MeETanpeIMETHbIE, IPEAMETHBIE (Ha 0a30BOM YpOBHE).

B pe3yabTare uzyuenus yueoHoro npeamera «buosorus» Ha ypoBHe CpeaHEro ooIiero
o0pa3zoBaHus:

BorinyckHUK Ha 6230BOM YPOBHE HAYYUTCS:

—  pacKpbIBaTh Ha IPUMEPAX POJIb OMOJOTUHU B POPMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa
U B IPAKTHUECKON JESITEIbHOCTH JIO/IEH;

— TIOHUMAaTh W ONHUCHIBATh B3aMMOCBSI3b MEXKIy €CTECTBEHHBIMH HayKaMu: Ouosiorueil, Gpusmukoi,
XMMHUEH; YCTaHaBIMBATh B3aUMOCBSI3b IPUPOIHBIX SIBIICHUI;

— IOHMMATh CMBICJ, pa3jinyaTb U ONHUCHIBATH CHCTEMHYIO CBSI3b MEXKIY OCHOBOIOJAraroluMu
OMOJIOrMYECKUMU MOHATHAMMU: KII€TKa, OpraHu3M, BUJI, 3KOocUcTeMa, Ouochepa;

—  HUCIOJIb30BaTh OCHOBHbBIE METO/Ibl HAYYHOT'O IIO3HAHUSI B Y4€OHBIX OMOJIOTMYECKUX UCCIIEJOBAHMSIX,
IIPOBOAUTH SKCIIEPUMEHTHI IO U3YUEHHIO OMOJOIMUECKUX OOBEKTOB U SIBICHUN, OOBSICHATH PE3YJbTAThI
HKCHEPUMEHTOB, aHAIU3UPOBATH UX, POPMYIUPOBATH BHIBOJIBI;

— (opMynupoBaTh TUIOTE3bl HAa OCHOBAaHUM NPEUIOKEHHOM OMOJOrMYecKord HuHPOpMauu u
IpesiaraTb BapuaHThl IPOBEPKH TUIIOTE3;

—  CpaBHMBaTh OMOJOTHYECKHE OOBEKTHI MEXAy COOOM IO 3alaHHBIM KPUTEPUSM, J1e]aTh BbIBOJIbI U
YMO3aKJIFOUE€HHUsI HA OCHOBE CPaBHEHNS,

—  00OCHOBBIBaTh €IMHCTBO KUBOM 1 HEXKUBOMN MPUPOJIbI, POJICTBO KUBBIX OPraHU3MOB, B3aMOCBS3U
OpPraHU3MOB U OKpY’KaloIIel cpeibl HA OCHOBE OMOJIOTMUECKUX TEOPHIA;

—  TIPUBOJIUTH NMPUMEPHI BELIECTB OCHOBHBIX TPYNIl OPraHUYECKUX COEAMHEHUN KJIETKU (OeNKoB,
’KHUPOB, YIIIEBO/IOB, HYKJIEHHOBBIX KHCJIOT);

—  pacro3HaBaTh KIJIETKH (MPOKAapHOT M DYKAapUOT, PACTEHHM M KUBOTHBIX) IO OINMCAHHIO, Ha
CXEMaTHYEeCKMX M300paKEeHUAX; yCTaHABIUBATh CBS3b CTPOEHUS U (DYHKIMHA KOMIIOHEHTOB KJIETKH,
000CHOBBIBaTh MHOI'000pa3ne KIIETOK;

—  pacmo3HaBaTh MOMYJISILNIO U OMOJIOTHYECKUN BUJI IO OCHOBHBIM IPU3HAKaM;

—  ONHCHIBaTh (PEHOTUI MHOTOKJIETOYHBIX PACTEHHUH U )KUBOTHBIX 110 MOP(OJIOTHYECKOMY KPUTEPHIO;

—  00BACHATH MHOTOOOpa3ne OpraHMu3MOB, IPUMEHSISI SBOJIIOLIMOHHYIO TEOPHIO;

—  KJIacCU(pUIMPOBaTh OHOJOTMYECKHEe OOBEKTHI Ha OCHOBAaHHM OJHOTO WM HECKOJBKUX
CYIIECTBEHHBIX TPU3HAKOB (TUIIBI TUTAHUS, CIOCOOBI JIBIXaHUS M Pa3MHOXKEHHUS, OCOOCHHOCTH PAa3BUTHA);

—  OOBSACHATH NPUYUHBI HACIIEJICTBEHHBIX 3a00JI€BaHMI;

—  BBIBJISTH U3MEHUYUBOCTb Y OPTaHU3MOB; OOBSCHATH MTPOSBJICHUE BUJIOB U3MEHUYNBOCTHU, UCTIOIIB3YS
3aKOHOMEPHOCTH U3MEHUYMBOCTH; CPaBHUBATh HACJIEICTBEHHYIO U HEHACJIE/ICTBEHHYIO U3MEHUYUBOCTH;

—  BBIBIATH MOpdoJioruueckue, pru3nonornyeckue, noBeieHYecKrue alanTalii OPraHu3MOB K Cpeie
oOuTaHUS U IEHCTBUIO IKOJIOTUYECKUX (PAKTOPOB;

—  COCTaBIISITh CXEMBI IIEPEHOCA BEIIECTB U SHEPTUH B IKOCUCTEME (1T TUTAHU);



— TPHUBOIUTH JOKA3aTeIbCTBA HEOOXOIMMOCTH COXPAaHEHHS OMOPa3HOOOpa3ws Al yCTOHYHMBOTO
Pa3BUTHSI U OXPaHbl OKPY’KAIOIIEH Cpebl;

—  OIIEHUBATh JOCTOBEPHOCTH OMOJOTMYECKOW MH(OPMAIMH, MOTYYCHHON M3 Pa3HBIX MCTOYHHKOB,
BBIJICJIATh HEOOXOIUMYI0 MH(POPMALMIO JUIS UCIONb30BAHUS €€ B y4eOHOUW NESATETbHOCTH U PELICHUU
NPaKTHYECKHX 3a/1ay;

—  TIPEACTaBIATH OMOJOTMYECKYI0 MH(OpMAIMIO B BUIE TEKCTa, TaOIHIbI, rpaduka, quarpaMMbl U
Je7aTh BHIBOJIBI HA OCHOBAHHU TPE/ICTABICHHBIX JaHHBIX;

— OULEHHMBAaTh pOJb JOCTWKCHUNH TECHETHKH, CEJCeKIMH, OHOTEeXHOJOTMH B IPAKTHYECKOH
JEATeIHOCTH YeJIOBeKa U B COOCTBEHHOH JKU3HH;

—  OOBSICHATH HEraTUBHOE BIMSHHE BEIIECTB (AJIKOTOJsI, HUKOTHHA, HAPKOTHYECKHX BEIIECTB) Ha
3apO/IBIIIIEBOE PA3BUTHUE YETIOBEKA,

—  OOBSICHATH MOCIIEACTBUS BIMSHUS MyTarcHOB;

—  OOBACHATH BO3MOXKHBIE TPUYMHBI HACIEICTBEHHBIX 3a00JI€BaHUA.

BoinyckHuK Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTh HAYUHThCS:

—  0asamv HayyHoe 00bACHeHUe OUOI02UYECKUM aKmam, NPoYeccam, aieHUsIM, 3aKOHOMEPHOCHAM,
ucnoawb3ysi Ouonocuveckue meopuu (KiemouHylo, 380JIOYUOHHYIO), VueHue o Ouocghepe, 3aKOHbI
Hac1e0CmeeHHOCMU, 3aKOHOMEPHOCIU USMEHYUBOCMU,

—  Xapakmepuzoeamsv CO8PEMeHHble HANPAGIEHUS 8 PA3GUMUL OUONO2UU, ONUCBIBAMb UX BO3MONCHOE
UCNONb306AHUE 8 NPAKMUYECKOU 0esiMeNlbHOCHU,

—  CcpasHuBamv cnocooOwvl OesleHUst Kiemxu (Mumos u metos);

—  pewams 3a0a4u Ha nocmpoenue paemenma emopot yenu /[HK no npeonoscennomy gppaecmenmy
nepsot, uPHK (MPHK) no yuacmky J{HK;

—  pewiams 3a0auu Ha onpeoeieHue KOIUYecmed XpoOMOCOM 8 COMAMUYECKUX U NOJIOBbIX KNeMmKaX, d
makdice 8 Klemkax nepeo HA4aiom Oelenus (Meuoza uiu Mumosa) u no e20 OKOH4YaHuu (071
MHO2OKNIEMOYHBIX OP2AHUZMOB);

—  pewiamv 2eHemuuecKue 3a0ayu HA MOHOSUOPUOHOE CKpewueauue, COCMAGIAMb CXeMbl
MOHOCUOPUOHO20 CKPEeWUBanUs, NPUMEHSS. 3AKOHbL HACIe0CMBEHHOCMU U UCHONb3YS OUONIOSUUECKYIO
MEPMUHOTIO2UIO U CUMBOTIUKY,

—  YCMAaHaeiueamv mMun HACIe008AHUSA U Xapakmep NpPOSGNIeHUs NPUSHAKA NO 3A0aHHOU cXxeme
POOOCIOBHOU, NPUMEHSISL 3AKOHbL HACAEOCMBEHHOCTU,

—  oyeHusamsv pe3yIbmamvl 83aUMOOCUCMEUs Yelo8eKa U OKpydcaloujeli cpedvl, NPOSHO3UPOBAND
BO3MOJICHBLE NOCTIEOCMEUST OeSIMENbHOCMU YeNlo8eKa Ollsl CYUJeCmBO8AHUSL OMOCTbHbIX OUOI02UYECKUX
00beKmos u yenvlx NpupoOOHbIX CO0OWecms.

BbInycKHUK HA YIJ1y0JeHHOM YPOBHE HAYYHMTCS:

—  OIICHHMBATh POJIIb OMOJIOTHUECKUX OTKPBITHIA U COBPEMEHHBIX UCCIIEOBAHHUM B pa3BUTUH HAYKH U B
MPAKTUYECKON JIeATETLHOCTH JIIOJICH;

— OIIGHMBAaTh poib Ouonornn B (HOPMHPOBAHMHM COBPEMEHHOW HAYYHOW KapTUHBI MUDA,
MIPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHS OMOJIOTHH;

—  yCTaHaBIHUBAaTh U XapaKTePU30BaTh CBI3b OCHOBOIIOJIATAIONINX OMOIOTUYECKUX TMOHATUHN (KIIETKa,
OpraHu3M, BH/JI, IKOCUCTEMA, Onocepa) ¢ OCHOBOIIOIATAOIIMMH TOHITHSIMU JPYTUX €CTECTBEHHBIX HAYK;

— 00OCHOBBIBAaTh CHUCTEMY B3TJISJOB Ha KUBYH TPUPOIY U MECTO B HEHW ueloBeKa, MPUMEHSS
OMOJIOTUYECKHE TCOPUH, YUEHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUIIB UX IPUMEHUMOCTH;

—  TPOBOAWTH Y4eOHO-HCCIEAOBATENbCKYIO IESATEIBHOCTh MO OWOJOTHH: BBIIBHTaTh THIOTE3HI,
IJIaHUPOBaTh PabOTy, OTOMpPAaTh W TPEOOPa3OBBIBATH HEOOXOAUMYIO HWH(MOPMAIUIO, TPOBOJUTH
AKCIEPUMEHTBI, UHTEPIPETUPOBATH PE3YNIBTATHI, A€JIaTh BHIBOJBI HA OCHOBE MOJYUEHHBIX PE3YJIbTATOB;

—  BBIBJISITH M1 OOOCHOBBIBATh CYIIIECTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEH OpraHU3alluy KU3HH;

—  yCTaHaBIUBATh CBS3b CTPOCHHS M (PYHKIIMI OCHOBHBIX OMOJIOTMUECKUX MaKPOMOJIEKYI, UX POJIb B
mporeccax KJI€TOYHOT0 METaboIu3Ma;



— pemaTh 3amayd Ha ompeneneHue mnocienoatenbHocTH HykieoTuaoB JJHK um mPHK (MPHK),
antukonoHoB TPHK, mocnemoBaTeNbHOCTH aMHHOKHCIOT B MOJEKyJae Oenka, MPUMEHssl 3HAHUS O
peaKuusx MaTPUYHOIO CUHTE3a, FTEHETHUYECKOM KO/ie, IPUHLIUIIE KOMIUIEMEHTapHOCTH;

—  JIeJaTh BBIBOJBI 00 N3MEHEHUAX, KOTOPBIE IPOM30M YT B IPOLIECCAX MATPUUHOIO CUHTE3Aa B CIIy4yae
M3MEHEHUS MOCIIe10BaTeNbHOCTH HyKiIeoTu 0B JTHK;

— cpaBHHBaTh (a3l JACNCHHUS KICTKH, pelaTh 3aJaydl Ha ONpeJeSieHHEe M CPaBHEHUE KOJMYECTBA
reHeTuyeckoro marepuaia (xpomocom u JIHK) B kieTkax MHOTOKJIETOYHBIX OPraHU3MOB B Pa3HBIX (a3zax
KJIETOYHOTO LIUKJIA;

—  BBIBJATH CYILIECTBEHHBbIE MPU3HAKK CTPOEHUS KIETOK OPraHu3MOB pa3HbIX IIAPCTB >KHUBOMN
MIPUPO/IbI, YCTAHABIIMBATH B3aUMOCBSA3b CTPOCHUSI U (DYHKIIMI YacTel M OPraHOUIOB KIIETKU;

—  00OCHOBBIBaTh B3aUMOCBSI3b IIACTUYECKOTO U SHEPTETUIECKOTO OOMEHOB; CPAaBHUBATH MPOIIECCHI
IJIACTUYECKOTO U SHEPreTHYECKOr0 0OMEHOB, MPOUCXOASIINX B KJIETKAX KUBBIX OPraHU3MOB;

—  ONpEAesATh KOJUYECTBO XPOMOCOM B KJIETKaX PacTEHMH OCHOBHBIX OTJIEIOB Ha Pa3HbIX 3Tarax
KU3HEHHOTO 1IMKJIa;

— pemaTh TEHETHYECKME 3aJauyd Ha IUTHOPUIHOE CKpEIIMBAaHUE, CIEIUICHHOE (B TOM YHCIE
CIEIJIEHHOE C TI0JIOM) HacjelOBaHUE, AaHAIM3HPYIOIIee CKPELIMBaHUE, MPUMEHSSI 3aKOHBI
HACJIEICTBEHHOCTU U 3aKOHOMEPHOCTHU CLEIUIEHHOTO HACIIE10BaHU;

—  pacKpbIBaTh MPUYUHBI HACIIEJCTBEHHBIX 3a00JIEBaHHI, apryMEHTHPOBATh HEOOXOAUMOCTH MEp
MPEIYNpPExTCHUS TAKUX 3a00JICBaHHIA;

—  CpaBHHBATb Pa3HbIE CIIOCOOBI PA3MHOXKEHHUS OPTraHU3MOB;

—  XapakTepu30BaTb OCHOBHBIE 3TAIbl OHTOTE€HE3a OPraHU3MOB;

— BBIABIATH NPUYUHBI U CYIIECTBEHHbIE MPU3HAKK MOAU(DUKAIMOHHOM ¥  MYTaI[MOHHOMN
M3MEHUYUBOCTH; 0OOCHOBBIBATH POJIb U3MEHYMBOCTU B €CTECTBEHHOM M UCKYCCTBEHHOM OTOODE;

— 00OCHOBBIBAaTh 3HAYCHHE DPA3HBIX METOIOB CEJCKIMU B CO3/IaHUU COPTOB PACTEHUH, MOPOJ
YKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

— 00OCHOBBIBaTh MPUYHMHBI HW3MEHSIEMOCTH U MHOTr000paszus BUIOB, MPUMEHSS CHHTETUYECKYIO
TEOPUIO SBOJIOLNH;

—  XapakTepHu30BaTh MOMYJIAIHUIO KaK €IUHUILY BOJIOLNU, BU KaK CUCTEMATUYECKYIO KATETOPUIO U
KaK pe3y/bTaT 3BOJIIOLINY;

—  YCTaHaBIIMBATbh CBS3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBI;

—  COCTaBJISITh CXEMbI [IEPEHOCA BEUIECTB M IHEPIHH B IKOCHCTEME (CETH MUTAHMSI), IPOTHO3UPOBAThH
UX U3MEHEHMs B 3aBUCUMOCTH OT U3MEHEHUs (PAKTOPOB CPE/IbI;

—  apryMeHTHpOBaTh COOCTBEHHYIO MO3MIMIO IO OTHOIIEHHIO K SKOJIOTMYECKHM mpobiieMaM U
MIOBE/ICHUIO B IPUPOJHON CPELE;

—  000CHOBBIBaTh HEOOXOJUMOCTh YCTOMUNBOIO Pa3BUTHUS KaK YCIIOBUSI COXpaHEHUs Onochepsl;

—  OLEHMBATh INPAKTHUYECKOE M ITUYECKOE 3HAUEHHUE COBPEMEHHBIX HCCIElIOBaHMA B OMOJIOTHH,
MEJUIIUHE, IKOJIOTHH, OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OIICHKY,

—  BBIABJIATH B TEKCTE OMOJIOIMYECKOI0 COJIepKaHus MpoOIeMy U apryMEHTHPOBAHHO €€ O0bICHSTH;

—  TpeICTaBIsATh OMONOTMYECKYH0 HH(OpPMAalMI0 B BHUJE TEKCTa, TaOJMIBI, CXEMbI, Trpaduka,
auarpaMmbl U JIeJiaTh BBIBOABI Ha OCHOBAHWMM IIPEICTABICHHBIX JIaHHBIX; MPeoOpa3oBbIBaTh rpaduk,
TabJIuIly, TUarpaMmy, CXeMy B TEKCT OMOJIOTMUECKOT0 COJIEPKaHusl.

BbinmycKkHUK Ha yri1y0JIeCHHOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYYUThCH:

—  0peaHu308bl18aMb U NPOBOOUMb UHOUBUOYANLHYIO UCCIE008AMENLCKYI0  0esIMEeNIbHOCMb  NO
ouonoeuu (uru pazpabameieams UHOUBUOYANLHBIN NPOEKN). 6bl08USAMb 2UNOME3bl, NIAHUPOBAMD
pabomy, ombupamv u npeobpazo6vlBamMb HEOOXOOUMYIO UHGOPMAYUIO, NPOBOOUMb IKCHEPUMEHMb,
UHmMeEpnpemupo8ams pe3ynbmamal, 0e1ams 8bl800bl HA OCHOBE NOJYUEHHbIX Pe3yIbmamos, Npeocmasisims
NPOOYKM C80OUX UCCIEO08AHUL,

—  NpOCHO3UPOBAMb NOCNEOCMEUs. COOCMBEHHbIX UCCIe008AHULL C YYEMOM IMUYECKUX HOPM U
9KOI02UYECKUX MPeOOBAHUL;



—  gbloensimb CyujecmeenHvle 0COOCHHOCMU JCUSHEHHBIX YUKIL08 npedcmasumerieli pazHblX 0moenos
PAacmeHuil U Munos8 HCUBOMHBIX, U300PANCAMb YUKIbL PA3BUMUSL 8 BUOE CXEM,

—  aHanU3UPOBAMb U UCNONL308AMb 8 PeUleHUlU YYeOHbIX U UCCIe008AMENbCKUX 3A0aY UHDOPMAYUIO
0 COBPEMEHHBIX UCCIe008AHUAX 8 DUONO2UU, MEOUYUHE U IKOJO2UU,

—  apeymeHmuposamsv HeoOX0OUMOCMb CUHME3d eCMEeCMBEHHO-HAYYHO20 U COYUOLYMAHUMAPHOO
3HAHUSL 8 INOXY UHGOPMAYUOHHOU YUBUIUZAYUU,

—  MOOenuposamv uzMeHeHue IKOCUCHEM NO0 GIUSHUEM PA3IUUHBIX SDYRN aKmopos oKpycaiuell
cpeovl,

—  GbIABIAMbL 8 Npoyecce UCCIe008aAMeNbCKOU  O0esimelbHOCMU NOCIe0CMBUs  AHMPONO2EHHO20
8030€lCcmBUsl HA IKOCUCEMbL C80€20 DeSUOHA, Npedazams CHOCOObl CHUJICEHUs. AHMPONO2EHHO20
6030€lCMBUsL Ha IKOCUCTEMDb;

—  UCNONb306aMb NPUOOPEeMeHHblEe KOMNEMEeHYUU 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCEOHEBHOL
JAHCUBHU OJIS1 NPUOOpemenuUsi ONblma OesimenbHOCMU, npeduleCmsyrouell npo@eccuoHaIbHOU, 8 O0CHO8e
KOMOPOIU Jiedcum OUono2usi Kaxk yueoHvlll npeomem.



