AHHOTAIIVA K PABOYEM ITPOT'PAMME «BHUOJIOTYISl. BA3OBBIV YPOBEHbB»
10 - 11 KJ/TACC

HopmaTtuBHO — IpaBoBbIe 0CHOBAHHUsI Pa3paboTKu padoyeil mMporpaMMbI

Pabouasi mporpaMmMa COCTaBjieHa B COOTBeTCTBUM ¢ PDeziepasbHBIM 3aKOHOM OT 29 mekabpsi
2012 r. Ne 273-®3 «O6 obpa3oBanuu B Poccutickoit ®Pezepaiyn», TpeboBaHUSIMU (heiepaibHOrO
roCy/IapCTBEHHOr0 00pa30BaTe/IbHOTO CTaHjapTa OCHOBHOTrO 0011[ero 00pa30BaHus YTBEP)KIEHHOTO
npuka3oM MunnpocBemennss otr 31 mas 2021 r. Ne 287, denepanbHOii o00Opa3oBarenbHON
NpOrpaMMoi cpefHero o6ujero o0pa30BaHUs, YTBEP)KAEHHOH MPHKAa30M MUHIIPOCBEIEHUS] OT
18.05.2023 Ne 371 Ha OCHOBe OCHOBHOW 001I[e00pa30BaTe/IbHON MPOTrPaMMbI CPeHETO OOIIero
obpazoBanust MAQY «JIutjeit Ne5», Ha ocHOBe dDefepanbHON paboueii TporpaMMebl M0 yueOHOMY
nipeamety «I'eorpacdusi. ba3obiii ypoBeHb» Asisi 10-11 Kinaccos.

[TnaHupyeMble pe3yJsibTaThbl OCBOEHHS MPOTPAMMBI TI0 reorpaduy BK/IOYAIOT JIMUHOCTHBIE,
MeTarnpe/IMeTHbIe pe3y/bTaThl 3a Becb IMepuo o0ydeHHs: Ha YpOBHe cpeAHero oOIero
obOpa3oBaHMsl, a TaKXKe MpeIMeTHbIEe OCTHKEHUSI 00yUaroIerocs 3a Kakabli ros 00yJyeHusl.

Mecto yueOHOro mpegMera B yueOHOM IJIaHe
B cooTBeTCTBUM C yueOHBIM TJIaHOM Ha u3ydeHue yueOHOTo ripeameta «buosorus. ba3oBbiit
ypoBeHb» € 10 o 11 kyacc orBoguTcs 67 4yacos.
B 10 knacce — 34 uaca (1 vac B Hezeso, 34 yuebHbIe Hezenn), B 11 kmacce — 33 yaca (1
yac B Hejienmo, 33 yueOHbIe HeJieNn),

IIpegMeTHBIe pe3y/IbTaThl 0CBOEHHs YUeOHOr0 mpegMeTa
«buonorus. ba3oBbiil ypoBeHb»

[TpeaMeTHbIe pe3ynbTaThl ocBoeHusi rporpaMMmbl COO 1o 6Guosiornu Ha 6a30BOM ypoBHE
BKJIIOYAIOT crieuduueckye s yuebHoro mipeaMera «buosorusi» HayuHble 3HaHUWsS, YMeHUs U
CrocoObl  /IEWCTBUM TI0O OCBOEHHIO, WHTEpIpeTaliii UM TpeoOpa30BaHUIO 3HAHWM, BH/BI
JesTeNTbHOCTA TI0 TIOJyYeHWI0 HOBOTO 3HAHWS W TPUMEHEHWIO 3HAaHWN B PA3/UUHBIX Y4eOHBIX
CUTYaLsIX, a TaK)Ke B peaslbHbIX KM3HEeHHBIX CUTYaLUsX, CBSI3aHHBIX C Ouosorueil. B nporpamme
TIpe/IMeTHBIE Pe3y/IbTaThl TIPe/ICTAB/IEHBI 10 TOjaM 00yueHusl.

[TpeaMeTHBIE pe3y/bTaThl OCBOEHUs yueOHOro npeamera «buonorusi» € 10 Kaacce OHKHBI
OTpa)kaTh:

cOpMUPOBAHHOCTh 3HAaHWM O MecTe W pOJiM OWOJIOTUM B CHUCTEMe HAyuyHOro 3HaHUs
eCTeCTBEHHbIX HayK, B ()OPMHPOBAaHWU COBPEMEHHOM eCTeCTBEHHO-HayuHOW KapTWUHbI MHpa M
HAyYYHOTO MMPOBO33DEeHMs], O BK/Ia/le POCCUHMCKUAX U 3apyOe)KHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
6uosioruu, GyHKIIMOHATBHON TPAMOTHOCTH YeJioBeKa [Iisl PellleHHs XKU3HEeHHBIX 3a/1a4;

yMeHHe pacKpbiBaTh COZEp)KaHWe OMOJIOTMUeCKUX TePMUHOB W TIOHSATHM: >KU3Hb, K/IETKa,
opraHusM, Metabos3M (0OMeH BellleCTB U TIpeBpalljeHre SHeprum), roMeocrtas (CaMOperyssius),
yPOBHEBasi  OpraHu3alysi  J>KMBBIX  CHCTEM, CaMOBOCIIPOM3Be/leH1e (penpopykuys),
HaC/1eJCTBEHHOCTb, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMeHWe wu3/aratb Ouosioruueckue Teopud (KIeTOuHasi, XPOMOCOMHasl, MyTal[MOHHas,
L[eHTpasbHas JorMa MOJIEKYIspHOW Ouosoruu), 3akoHel (I'. Mengens, T. Moprana, H. WU.
BaBuoBa) u yueHus (0 mjeHTpax MHOT000pa3usi U TIPOMCXOXKAEHUST KyJIbTYPHBIX pacteHuit H. U.
BaBusioBa), onpefiesiiTh TpaHUL[bl KX MPUMEHUMOCTH K XKUBBIM CHUCTEMaM;

yMeHHe B/aZieTb MeTOJAM{ HayuyHOTO TO3HaHWs B OWosiorvv: HaO/MOZeHHe W OmNMucaHue
JKMBBIX CHCTeM, TIPOIIeCCOB W SIBJIEHWM, OpraHu3alus M TpoBejeHre OHOIOTHYecKoro
JKCIepUMEHTa, BbIJBI)KEHHe TUIOTe3bl, BbISIBJIEHWE 3aBUCHMOCTU MEXJYy HCC/IefyeMbIMU
Be/TMUMHaMU, 00bsiICHEeHUe TT0/TyYeHHBIX Pe3y/IbTaToB, UCI0J/Ib30BAaHHBIX HAyUHBIX TTOHSTUM, TEOPHUI
Y 3aKOHOB, YMeHHUe JieflaTh BbIBO/Ibl HA OCHOBAaHWU I10/TyYeHHbIX Pe3y/bTaToB;

yMeHUe BbIZIeJIATh CYLeCTBeHHble IIPU3HAKU BHPYCOB, KJIeTOK IIPOKApUOT U SYKapHoT,
OJJHOKJIETOUHBIX ¥ MHOTOK/IETOYHBIX OPTaHW3MOB, 0COOEHHOCTU TPOIIeCCOB: OOMeHa BeIIeCTB U



TIpeBpallleHusi SHePruM B KieTKe, ()OTOCHMHTEe3a, IIACTUYeCKOTO W SHEepreTHueckoro obOMeHa,
XeMOCHHTe3a, MHTO03a, Meii03a, OIUIOJOTBOPEHHs, Pa3MHOXKeHWs, WHIUBUYaJbHOTO DPa3BUTHS
opraHu3Ma (OHTOreHe3);

yMeHUe TIPUMEHSITh TO/yueHHble 3HaHUS AJig 00bsSCHeHUs OUONOrMUecKHUX TPOIIeCCOB U
SIBJIEHUH, ZJIs1 TIPUHSATHS TIPaKTHUeCKUX pelleHU B TIOBCEeAHEBHOM >KU3HU C 1[e/ibl0 obecrieueHUst
6e30MacHOCTH CBOETr0 3/I0POBbSI U 3/10POBBSI OKPY’KaIOIIUX JH0/iel, cob/itojeHrss HOPM rPaMOTHOTO
TIOBeJIeHUsT B OKPY)KAIOIL[el TPUPOJHON cpejie, TIOHUMaHWe HeOOXOJUMOCTH HCIIO/Ib30BaHUs
JOCTY>KeHU COBPEMEHHOU Ouosiorun U OUOTeXHOMIOTUN  [yIi  palMOHATIBLHOTO
TIPHUPO/IOTIO/IHb30BaAHKS;

yMeHHe pellaTh 2J/IeMeHTapHble TeHeTHUUeCKWe 3aZlayd Ha MOHO- W AUrHOpugHOe
CKpellMBaHue, CLieTJIeHHOe Hac/leloBaHUe, COCTABJISATh CXeMbl MOHOTUOPHIHOTO CKpeILLUBaHUS JIIs]
Tnipe/icka3aHUsl Hac/leZloBaHUsI PU3HAKOB y OPraHW3MOB;

yMeHHe BBITIONHATL JIabopaTopHble U TIpaKTHUecKWe paboThl, COOMOAaTh TpaBWIa TIpU
paboTe ¢ yueOHBIM U JJabopaTOPHBIM 000pPYIOBaHUEM;

yMeHHe KDUTHUECKH OIleHWBaTh W WHTEPIIPEeTUPOBaTh WH(OPMALMI0 OHOOrHUecKoro
CoJiep)KaHusi, BKJIIOUAIOIIYI0 T[ICeB/OHAyYHble 3HAHWSI W3 pa3/MUHBbIX HCTOYHUKOB (CpeAcTBa
MaccoBod MH(OpMalUK, HAayYHO-TIOMNYJIPHbIe MaTepuasbl), 3TUYeCKHe acreKThl COBPeMeHHbIX
WCCceoBaHUN B OMO/IOTHY, MeIULHE, OMOTeXHOJIOTHY;

yMeHWe Co3[aBaTh COOCTBeHHbIe TIMUCbMEHHbIE W YCTHbIe CO00IIeHus, 006001as
Oouronornueckyro UH(GOPMaLUIO U3 HECKOBKHUX UCTOYHUKOB, TPAMOTHO MCIIOb30BaTh TIOHATHUHHBIN
anrapaT OMOJIOTHH.

[TpeameTHbIe pe3y/bTaThl OCBOeHUs1 yuebHOro ripegmera «buonorus» 6 11 Kaacce [0KHBI
OTpaXkaTh:

cOpMHUPOBAHHOCTh 3HAaHWKM O MecTe W pOJM OWOJIOTUM B CHUCTEMe HAyuyHOTO 3HaHUs
€CTeCTBeHHbIX HayK, B (hOpMHUPOBAaHUM COBPEMEHHON eCTeCTBeHHO-HayuHOW KapTUHbI MHpa U
HAy4YHOTO MMPOBO33DPEeHMs], O BK/Iafie POCCHUMCKUX U 3apyOe)KHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosioruu, GyHKIIMOHA/IEHOM TPAaMOTHOCTU YeJioBeKa [ijisl PellleHHs XKU3HEeHHbIX 3a/1ay;

yMeHUe PacKpbIBaTh COZep>KaHWe OMOOrMueCKUX TePMHUHOB U TOHSTHU: BUJ, MOMYJISALKS,
reHO(OH/I, IBOJTFOLMS, ABVIKYII[He CHbI ((haKTOphI) SBOIOLWM, TTPUCIIOCOO/IEHHOCTh OPraHK3MOB,
BHZI000pa3oBaHue, SK0oornyeckre (pakTopbl, SKOCKCTeMa, MPOAYLIeHTbI, KOHCYyMEHThI, Pe/[yLIeHTHI,
1[eT1 TTUTaHus1, SKOJI0TuYecKast upaMuzia, buoreolieHo3, brocdepa;

yMeHUe wu3/arath Ouosioruueckue Teopuw (3BOMIONMOHHass Teopus Y. [lapBuHa,
CUHTEeTUUeCKasi TeOpUsi SBOJIOLIMK), 3aKOHbI M 3aKOHOMEPHOCTHU (3apojpiiieBoro cxozcrea K. M.
bspa, uepenoBaHus TI/1aBHBIX HarpaB/ieHWd W myTer 3Bomouydd A. H. CeBeprjoBa, yuyeHUs O
6uocdepe B. V. BepHa/ickoro), oripe/ie/isiTh TPAHUL[bI KX TIPUMEHUMOCTHU K KUBBIM CUCTEMaM;

yMeHUe BjaZieTb MeTOAaM{ Hay4yHOro T03HaHWs B Ouosoruu: HabmrofieHue U OnvcaHue
JKUBBIX CHCTEM, TIpOLIECCOB U SIBJIeHWM, OpraHu3alys W TIpOBefleHHe OHOI0rnyecKoro
9KCIepUMEeHTa, BbIJBI)KEHHWe TUIOTe3bl, BbISIBJIEHWE 3aBUCHMOCTU MEXJy HUCC/IeqyeMbIMU
Be/ITMYMHAMU, 00bsICHEHHE TI0JTyUeHHBIX Pe3y/IbTaTOB, UCTIO/Ib30BaHHBIX HAyUHBIX ITOHSTHMN, TEOPUI
Y 3aKOHOB, YMeHHUe [leflaTb BbIBO/IbI HA OCHOBAHUY T0J/yUeHHBIX Pe3y/bTaToB;

YMEHHE BBIJIE/IATh CYyILeCTBEHHbIE MPU3HAKU CTPOEHUS] OMONOTMYeCKUX OOBEKTOB: BH/IOB,
TIOMYJISILMH, TTPO/IyLIEHTOB, KOHCYMEHTOB, pe/lyLIeHTOB, OMOTeoL[eHO30B U IKOCHUCTeM, 0COOEHHOCTH
TIPOLIeCCOB:  HAC/Ie[ICTBEHHOM W3MEHUMBOCTH, eCTeCTBEHHOro oTbopa, BuJ000pa3oBaHus,
NIPUCIOCO0/IEHHOCTH OPTaHM3MOB, JeWCTBUS KOJIOTHUeCKUX (paKTOPOB Ha OpraHM3MbI, TlepeHoca
Bel[eCTB U MOTOKAa 3HEPTMU B SKOCHUCTeMaXxX, aHTPOIOTeHHBbIX M3MEHEHUH B 3KOCUCTeMax CBOeu
MECTHOCTH, KDYTOBOPOTa BeLeCTB U OMOre0XUMUUeCKHX 1IIUK/IOB B 6rocdepe;

yMeHHe TIPUMEHSITb TIOJTyYeHHbIe 3HaHWS [/ OOBsICHEHHsI OMOJIOTUYEeCKUX TPOLECCOB U
SIBJIEHUH, ZJ1s1 TIPUHSATHS TIPAaKTHUECKUX peIIeHW B TIOBCEAHEBHOM >KU3HU C 1[e/Ibl0 0becrieueHust
0e30MacHOCTH CBOETO 3[J0POBBS M 3[0POBbsI OKPY>KaIOIIMX JIFO/IeH, COOI0/IeHrsI HOPM TPaMOTHOTO



TIOBEJIeHUsT B OKPY)KAIOIL[el TPUPOAHON cpeie, TIOHMMaHWe HeOOXOJUMOCTH HCIO/Ib30BaHUs
JOCTVPKEHUHM COBPEMEHHOM OWOJIOTHHM Il PAal[MOHAILHOTO TTPUPO/IOTI0/Ib30BaHMS;

yMEeHHe pellaTh 3/eMeHTapHble OWOJIOrMYecKHe 3aJaud, COCTaB/IATh CXeMbl TIepeHoca
BEIIIeCTB W SHEPTHU B 9KOCHCTeMax (L[ery MTUTaHus);

yMEeHHe BBITIOHATh J1ab0paTOpHbIe U TPAKTUYeCKWe paboThl, COO/IO/aTh TpaBWIa TpU
paboTe c yueOHBIM U JJabopaTOPHBIM 000pYyIOBaHUEM;

yMeHWe KPUTUYECKHd OIIeHWBaTb W WHTEPIPETHPOBAaTh HHQOPMAIU0 OHOIOTHYeCKOro
COZIep)KaHus, BK/IIOYAIOIIYIO TICeBJOHAyUYHble 3HAHWS M3 PA3/IMUHBIX HCTOYHWKOB (CpeZCTBa
MaccoBoW WH(OpMaI[MKM, HAyuYHO-TIOINYJIPHbIE MaTepuasbl), pacCMAaTpPUBATh T00abHbIE
9KO0JIOTHUECKHe MPoO/eMbl COBPEMEHHOCTU, (DOPMHPOBATH TI0 OTHOLIEHWIO K HUM COOCTBEHHYHO
TIO3ULIHIO;

yMeHHe CO3/laBaTb COOCTBEHHbIE TIMHUChbMEHHbIE U YCTHbIE COOOIIeHus, 00600Ias
OrosI0rnUYecKyro UH(MOPMALUIO U3 HECKOJIBKUX UCTOUHMKOB, TPAMOTHO HCII0J/Ib30BATh TIOHATUHHBIH
anrapaT OMOJIOTUH.

YueOHo-MeTOAMUECKOE 00ecrieueHHe 00pa30BaTe/ILHOTO MpoLecca
[TporpamMme COOTBETCTBYET yueOHUK

1. Buonorwus, 10 knacc/ ITaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u apyrue /Ilox pe,.
[Maceunuka B.B., AkijoHepHoe o6iriecTBo «M3aarenscTBo «IIpocBeliieHre»

2. buonorwus, 11 xknacc/ ITaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Tlox pef,.
[MTaceunuka B.B., AkijuoHepHoe 061riectBO «M3marenbcTBO «IIpocBeltieHre»

Cpok peanu3anuu yuedHoro npeamera «buosiorus. ba3oBblii ypoBeHb» — 2 roja..



