AHHOTaumA K paboyen nporpamme 10-11 knacc (Proc) 2024-20245yu. lopg,

Paboyas nporpamma no 6Monorum Ha ypoBHe cpeaiHero obuiero obpasoBaHuA
coCTaB/ieHa Ha ocHoBe TpeboBaHUM K pe3ynbTaTaM 0CBOEHUA OCHOBHOM
o6pa3oBaTeNIbHOM NpOorpammbl cpeaHero obuero obpasosaHus,
npeacTaBaeHHbIX B PegepanbHOM rocygapcTBeHHOM 0bpa3oBaTeIbHOM
CTaHAapTe cpeaHero obuwero obpasoBaHuUA, a TakKe peaepanbHOM pabouen
nporpammbl BOCNUTaHUA JaHHaa nporpamma no 6uonormm cpegHero obuiero
obpa3oBaHuA pa3paboTaHa B COOTBETCTBUMU C TpeboBaHUAMM OOHOBAEHHOIO
depnepanbHOro rocyaapcTBeHHoro obpasoBaTeIbHOroO CTaHAAPTa CpeaHero
obuero obpasoBaHua (ProC O00) n c yuétom MpUMmepHOI OCHOBHOM
obpasoBaTenbHOM NporpaMmsbl cpegHero obuiero obpasosaHus (MOOM COO).
Kypc «buonorua 10-11 Knaccbi» (6a30BbIN ypOBEHb) 3aBEPLUAET U3YYEHUE
AVNCUMNINHBI Ha 6a30BOM ypoBHe 06pa30BaHMSA B CTApLUEN LLKONE.
MpenoaaBaHue Begetca ¢ ucnonb3oBaHnem YMK: buonorua: 10-1 Knacc 6a3oBbii
ypoBeHb: yuebHuK / B.B. MaceuHunk, A.A.KameHcknit n A.M. PybuLoB n ap; noa,
pen. B.B. MaceyHuKa, -Mocksa: lNpocseweHune, 2023 Nporpamma Hanpas/aeHa Ha
dbopmMmnpoBaHME eCTeECTBEHHO-HAYYHOM FPAaMOTHOCTM YYALLMXCA U OpraHM3aumio
N3yyeHMa BMONOrMKN Ha AeATeNbHOCTHOM OCHOBE. B nporpamme yynTbiBatoTCA
BO3MOXHOCTM NpeameTa B peannsaumnm TpebosaHunit @rocC COO K nnaHUpyembim,
JIMYHOCTHBLIM M MeTanpeaMeTHbIM pe3ybTaTaM 0byyeHua, a TakkKe peannsayma
MeXNpeaMETHbIX CBA3EN eCTeCTBEHHO- HAYYHbIX yY4eOHbIX NPeaMeTOB Ha YPOBHe
cpeaHero obuwero obpasoBaHuA. B nporpamme onpeaenatoTcsa OCHOBHbIE LENu
n3yyeHma BMoONOrMmn Ha ypoBHe cpeaHero obuwero obpasoBaHuA, NaaHNPyeMble
pe3y/ibTaTbl OCBOEHUA Kypca BMONOrMN: NMYHOCTHbIE, MeTanpeaMeTHble,
npeamMmeTHble. Y4ebHbi npeameT «bunonorna» passmnBaeT NpeacTaBaAeHUA O
NMO3HAaBAaEMOCTM }KMBOM NPUPOALI N MeTOAAX €€ NO3HAHWUA, OH NO3BONAET
chOpMMPOBATb CUCTEMY HAYUYHbIX 3HAHWUM O }KUBbIX CUCTEMAX, YMEHUA UX
Nnosy4yaTb, NPMUCBAMNBATb N NMPUMEHATL B YKU3HEHHbIX CUTyauuax. buonormyeckas
nogrotoska obecneynBaeT NnoHMMaHMe 0ByYaOLWMMMNCA HAYYHbIX MPUHLMMOB
4yeI0BEYECKOWN AeATe/IbHOCTM B NPMPOAE, 3aKN1aAblBAaET OCHOBbI 3KONOrMYECKOM
Ky/NbTypbl, 340p0BOro obpasa Xun3Hu. Llenb nsyyeHnsa npegmeTa - OCBOEHUE
coaepaHua npegmeTta «brnonorma» n goctuxeHne obyyaroWMMnNCA pe3ynbTaTos
N3y4yeHuna B COOTBETCTBUMU C TpeboBaHMaMMK, ycTaHoBAEHHbIMK PTOC COO.
BbinyCKHMK Ha 6a30BOM ypOBHE HAy4YUTCA: ® PACKPbIBATbL HA MPUMEpPAX PO/b
6ruonormmn B GopMMpoBaHNM COBPEMEHHOM HaY4HOM KapTUHbI MMUPa U B
NPaKTUYECKOWN AeATENbHOCTM NOAEN; ® NOHMMATb U ONMCbIBaTb B3aMMOCBA3b



MeXKay ecTeCTBEHHbIMW HayKamun: buonornemn, pUsnKom, Xummen; yctaHaBaInBaTb
B3aMMOCBA3b NPUPOLHbIX ABNIEHMI; ® NOHMMATb CMbIC/I, PAa3/IN4aTb M ONUCLIBATb
CUCTEMHYIO CBAI3b MEXAY OCHOBOMO/IaraloWMMmM BMONOrMYECKUMM MOHATUAMM:
KNneTka, opraH13m, Bua, akocmctema, bmocdepa; ® MCNoAb30BaTb OCHOBHbIE
MeTOoAbl HAY4YHOro NO03HaHMA B y4ebHbIX BUONOrMYECKNX UCCNeA0BaAHUAX,
NPOBOANTb SKCMEPUMEHTbI MO U3YYEHUIO BMONOTMYECKUX OOBEKTOB U AB/IEHUN,
06BACHATb pe3yNbTaTbl SKCNEPUMEHTOB, aHA/IM3MPOBATb NX, POPMYNMPOBATb
BbIBOAbI; ® GOPMYANPOBATb FTMNOTE3bl HA OCHOBAHUM NPEA/IOKEHHOMN
6uonornyeckon nHbopmaLmMmn n Nnpegnaratb BapMaHTbl NPOBEPKU TUMNOTES; ®
CpaBHMBaTb BMonornyeckne o6bLEKTbI Mexay coboi No 3a4aHHbIM KpUTEPUAM,
AenaTb BbIBOAbI U YMO3AKAHOUYEHUA HA OCHOBE CPaBHEHWSA; ® 06OCHOBbLIBATH
€4MHCTBO *XMBOWM N HEXNBOWM NPUPOADI, POACTBO ¥KMBbIX OPraHU3MOB,
B3aMMOCBSA3M OPraHM3MOB M OKpYrKatoLwel cpeabl HA OCHOBE BMONOrNYECKnX
TEOPUIA; ® NPMBOAMUTb MPUMEPHI BELLECTB OCHOBHbIX rPYMNn OpraHM4YeCcKux
CoeIHEHUI KNeTKN (6eNKOoB, }KNPOB, YINeBOA0B, HYKNENHOBbLIX KUCNOT); ®
pacrno3HaBaTb KAETKM (MPOKAPMOT U 3YyKAapMOT, PAaCTEHUI U KMBOTHbIX) NO
OMNMCaHMUIO, Ha CXeMaTUYECKUX N306parkeHUAX; yCTaHaBINBATb CBA3b CTPOEHMA U
bYHKLMI KOMNOHEHTOB KNETKKN, 060CHOBbLIBAaTb MHOroobpasmne KNeTok; ®
pacrno3HaBaTb NONYAALUIO U BUONOrMYECKNA BUA, NO OCHOBHbIM NMPU3HAKam; ®
ONUCbIBaTb GEHOTUM MHOTOKAETOYHbIX PACTEHUIN N }KUBOTHbIX NO
MOPGONOTMYECKOMY KPUTEPULOD; ® 0OBACHATL MHOroo6pasne opraHNM3IMos,
NPUMEHAA 3BOIIOLUMOHHYIO TEOPUIO; ® KnaccudunumpoBaTb brUonormyeckmne
06BbEKTbI HA OCHOBAHMM OA4HOIO UM HECKONIbKUX CYLLLECTBEHHbIX MPU3HAKOB
(Tnbl NUTaHKA, cNOCcobbl AbIXaHUA U PA3MHOXEHUA, 0COOEHHOCTWN Pa3BUTUSA); ®
06BACHATL NPUYNHBI HACNEeACTBEHHbIX 3a601eBaHM; ® BbIABIATbL U3MEHUYMBOCTb Y
OpPraHM3MmOB; 0OBbACHATL NPOABIEHNE BUAOB M3MEHUYMBOCTU, UCMNONb3YA
3aKOHOMEPHOCTM U3MEHUYNBOCTM; CPABHUBATb HAC/IEACTBEHHYIO U
HeHac/1eACTBEHHYO M3MEHUYMBOCTb; ® BbIABAATbL MOPHONOrNYEcKme,
dum3nonormyeckme, noBeaeH4YecKkmMe agantalmm opraHM3IMoB K cpese obUTaHuA 1
AENCTBUIO 3KONOTrMYecKMxX GaKTOPOB; ® COCTABAATb CXeMbl MEPEHOCA BELLLECTB U
3Heprum B aKocmucteme (Lenu NUTaHus); ® NPUBOAMUTL AOKA3aTe/1bCTBa

HeobXxoANMMOCTU coXpaHeHUss BMopa3HO06pPa3nA AN YCTOMYMBOrO Pa3BUTMA U
OXPaHbl OKPYrKatoLeln cpeabl; ® OLeHNBaTb A0CTOBEPHOCTb B1onormyeckom
MHPOpPMaLNU, MONYYEHHOM U3 Pa3HbIX NCTOYHWKOB, BblAENATb HEOOX0ANMYIO
MHbOPMaLMIO ANA NCNONb30BaHUA ee B y4ebHOM AeATeNbHOCTU U peLleHnn
NPaKTUYECKMX 3a4a4; ® NpeacTaBnATb OMONOrMYecKyro MHGopMaLmIo B BUAE
TEKCTa, Tabaunubl, rpaduKa, gMarpaMmmbl U AenaTb BbIBOAbI HA OCHOBAHUK



NpeAcTaB/leHHbIX AAHHbIX; ® OLLEHMBATb PO/b AOCTUXKEHUN FEHETUKU, CENEKLINN,
BMOTEXHONOMMM B NPAKTUYECKOM AeATENbHOCTU Ye/I0BEKA M B COHOCTBEHHOM
KM3HU; ® 0OBACHATL HEraTUBHOE B/IMAHME BELWECTB (a/IKOrona, HUKOTUHA,

HaPKOTMYECKNX BELLECTB) HA 3apO/AblLLEBOE PA3BUTUE YENOBEKA; ® 0OBACHATD
NocneacTBUA BJUAHUA MyTareHoB; ® 06BACHATb BO3MOKHbIE MPUYUNHbI
HacneACcTBEHHbIX 3a60neBaHMIN. BbINYCKHMK Ha 6a30BOM YPOBHE NOAYUUT
BO3MOHOCTb HAay4MTbCA: ® AaBaTb Hay4YHOe 06 BbSACHEHNE BMoNorMyecknum
daKTam, npoueccam, ABIEHUAM, 3aKOHOMEPHOCTAM, UCNONb3Yys Buonornyeckmne
Teopun (KNEeTo4YHyto, 3BOJIIOLIMOHHYI0), yueHMe 0 buochepe, 3aKOHbI
HacneaCTBEHHOCTU, 3aKOHOMEPHOCTU U3MEHYNBOCTU; ® XapaKTepn30BaTb
COBpEMEHHbIe HanpaBAeHUs B Pa3BUTUM BUONOIMK; ONUCLIBATbL MX BO3SMOXKHOE
NCNONb30BaHME B NPAaKTUYECKOM AeATEeNbHOCTU; ® CpaBHMBATb CNOCOOLI AeneHns
KNeTKM (MUTO3 M Meii03); ® pellaTb 334a4M Ha NOCTPOeHME pparmeHTa BTOpPOM
uenu AIHK no npeanoxxeHHomy ¢pparmeHTy nepsoit, UPHK (MPHK) no yuyacTky
OHK; epelwaTb 3a4a4m Ha onpeaesnieHne KoMYecTBa XPOMOCOM B COMAaTUYECKUX U
NMONOBbIX KNETKaX, a TaKXKe B K/IeTKax nepea Havyanom geneHuna (merosa nam
MWTO3a) M MO ero OKOHYaHUM (AN MHOTOKNETOUYHbIX OPraHM3MOB); ® peLlaTb
reHeTU4YecKkue 3a4a4m Ha MOHOrMbpuaHoe cKpelwmBaHNe, COCTaB/IATb CXEMbI
MOHOTMBPUAHOrO CKpPEeLWMBaHMA, NPUMEHSA 3aKOHbI HAC/1IeACTBEHHOCTU U
NCNOoNb3ya BUONOTNYECKYO TEPMUHONOTUIO U CUMBOJIUKY; ® YCTaHABINBATb TUN
HacneaoBaHMSA U XapaKTep NPOABIEHMA NPU3HAKA NO 3a4aHHON cxeme
POAOC/IOBHOMN, MPUMEHAA 3aKOHbI HAC/1IeACTBEHHOCTU; ® OLLEHMBATb Pe3y/bTaTbl
B3aMMOAENCTBMSA YENOBEKA U OKPYXKatoLWen cpedbl, NPOrHO3MPOBaTb BO3MOXHbIE
nocneacTBuA AeATENbHOCTU Ye/I0BEKA A8 CYLLECTBOBAHMNA OTAE/bHbIX
H6rMonormyecknx 06 bEKTOB U LEbIX NPUPOAHBIX coobuiecTB. MecTo B yyuebHOM
nnaHe. B cootBetctBum ¢ rOC COO buonormna asnaetca ob6a3aTtenbHbIM
npeamMeToM Ha ypoBHe cpeaHero obuiero obpasoBaHus. [laHHasa nporpamma
npeaycmatpmuBaeT nydyeHme buonormm B o6béme 68 Yyaca 3a ABa roaa obyyeHums:
13 pacyéta 1 yac B Hegento B 10-11 Knaccax. OCHOBHbIMM OLEHOYHbIMU
npoueaypammn oLEHKM pe3ynbTaToB Npu U3y4yeHnn buonorum apastoTca
cneayrowme: TEKYLLAA OLEHKA, TEMATUYEeCKan OLEHKA, BHYTPULLKO/IbHbIN

MOHUTOPUHTI, NPOMEKYTOYHAA aTTecTauma, UTOroBas OUEeHKa, rocyAapCcTBeHHan

utorosas atrectauma. B Moy LWenonyruHckaa COL ncnonb3yertca TpagnuMOHHaA

naTMbannbHaa cuctema oueHMBaHMA 3HAHMIM obyyarowmxca. OueHKa 3HaHUM
npeanonaraeT y4eT MHAMBUAYANbHbIX OCOOEHHOCTEN yYaLLMXCS,
anddepeHUMpoBaHHbIN NOAX0A K opraHmM3auum paboTbl B






