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PaGouasi nporpamMma yudeGHoro npeamera «Guosorus» (6a30Bbli ypoBeHb) Ha YPOBHE CPeAHEro 00miero oOpa3oBaHus
paspaGorana Ha ocHoBe IlpumepHoii nporpammsl yueGHoro npeamera «Ouosorns» [1pumepHoii 0OCHOBHOH obpasoBaTe/IbHOH
NpOrpaMMBbl cpejiHero obiero obpasosanus, 0100peHHOI peleHrem (peaepaibHOro y4eOHO-METOANYECKOro oObe iMHeH s 110
obiemy obpaszosanuio (nporokosn ot 28 utons 2016 r. Ne 2/16-3) ¢ yuérom Padoueii nporpamMMbl BOCMUTAHUS CPEAHETO obutero
o6pazosanus MBOY «COILl Nel um. I'epos Coserckoro Cotoza I'LM. Yupkuna r. Kanunnrcka CapaToBCKo# o0nactuy,
yTBEPAIEHHO# npHKa3oMm 1o ikone Ne 181-oc ot 22.06.2021 r.

Iaanupyembie NIpeMeTHbIE Pe3yabTaThl OCBOCHHsI y4eOHOr0 npeamMeTa
B pe3y.ibTaTe H3yueHnusi yaeGnoro npeamera «brnosiorus» Ha yposHe cpeasero o4uiero oopa3soBaHus:

BbinycKHHK Ha 0230BOM ypOBHE HAYUYHTCH:

—  pacKpblBaThb Ha NpUMepax polib Guosioruu B (OPMHUPOBAHMH COBPEMEHHON Hay4HOH KapTHHBI MHMpa W B MPaKTUYECKOM
JIESTEJIbHOCTH JIHOJIEH;

—  [OHMMATh W ONKMCHIBATH B3aWMOCBS3b MEKJy €CTECTBEHHBIMH Haykamu: Ouonoruei, (GU3nKOH, XUMHEH; yCTaHABIMBATD
B3aMMOCBSI3b ITPUPOJIHBIX ABICHUH;

—  MOHMMAThb CMBIC]I, pa3iiyaTh U OMUCHIBATH CHCTEMHYIO CBSI3b MEK/ly OCHOBOIOJIAralolmnuMH OMONOrMYECKUMHU TOHSATUSIMH:
KJIETKA, OpraHu3M, Buj, 3kocrctema, Ouocdepa;

—  WCMOJb30BaTh OCHOBHBIE METO/IbI HAYYHOTO MO3HAHHS B y4eOHbIX OHOIOrHUECKMX UCCIIe/I0OBAHUAX, IPOBOANTD
YKCMNEPUMEHTBI 110 U3YYEHHIO GHOIOTHUYECKUX O0BEKTOB U sBIEHHH, O0BICHATE Pe3ybTaThl SKCNEPUMEHTOB, aHATM3UPOBATD HX,
(opMyTUPOBATH BbIBObI;

—  (opMyaMpOBaTh THMOTE3bl HA OCHOBAHMM NPEAIOKEHHOH OHOIOrHYecKOr uHpopmaluu W npejararb BapUaHThI

[MPOBEPKH I'HITOTE3]



—  cpaBHMBATH OMOJIOrHUYECKHEe OOBEKTbI MEXAY CODOI M0 3a/aHHBIM KPHTEPHAM, ACNaTh BRIBOLI K yMO3aKJIIOUYEHHs Ha
OCHOBE CpaBHEHHUS;

— 06OCHOBBIBATE EIMHCTBO KHUBOH M HEXHBOH NPHUPOJbI, POJACTBO JKMBBIX OPraHM3MOB, B3aHMOCBS3M OPraHW3MOB W
OKpYKaIOLIEeH Cpejibl Ha OCHOBE GHOIOTHUYECKUX TEOPHH;

—  NPUBOAMTbL MPUMEPbI BEILECTB OCHOBHBIX TPYMI OpraHW4ecKuX coeMHeHu kineTku (OejKoB, KHMPOB, YIJIEBOJOB,
HYKJIEMHOBBIX KHCJIOT);

—  pacro3HaBaTh KJIEeTKH (IIPOKApHOT M DyKapHOT, PaCTeHHH 1 JKMBOTHBIX ) 110 OIHCAHHUIO, HA CXeMATUUECKHX M300paKeHHAX;
yCTaHABJIMBATH CBA3b CTPOEHHS U QYHKLNH KOMIIOHEHTOB KIICTKH, 000CHOBBIBATH MHOTO00pa3ue KJIeTOK;

—  pacno3HaBaTh MOMYJIALMIO U OMOJOrUYEeCKUH BUJL 110 OCHOBHLIM NPH3HAKAM;

—  onuchbIBaTh PEHOTHIT MHOTOKJIETOUHBIX PACTEHUH 1 )KUBOTHBIX 10 MOP(OTIOTHYECKOMY KPUTEPHIO;

—  OOBIACHATHL MHOI0OOpa3ue OPraHu3MOB, IPUMEHSS IBOIIOLIHOHHYIO TEOPHIO;

—  knaccuduUMpoBaTh GUOIOrMYecKHe 0OOBEKTh HA OCHOBAHWM OHOTO WJIM HECKOJIBKHMX CYLICCTBEHHBIX MPU3HAKOB (THUIIbI
MUTAHKs, CIIOCOOBI IBIXAHUS ¥ PA3MHOXKEHHS!, 0COOEHHOCTH Pa3BUTHA);

—  OOBSICHATH MPUYMHBI HACIIEICTBEHHBIX 3a00/eBaHHIA;

—  BBISBJISATH M3MEHUYMBOCTH y OPraHM3MOB; OOBSCHSTH MPOSIBIEHHE BHUIOB M3MEHYMBOCTH, MCHOJB3Ys 3aKOHOMEPHOCTH
M3MEHUYMBOCTH; CPABHUBATh HACIIEICTBEHHYIO ¥ HEHACIEICTBEHHYIO H3MCHYHBOCTD;

—  BHIABJIATH MOp(ONOrHUecKUe, (PU3NOIOrUHECKHE, MTOBEICHUECKIE aflanTalui OpraHu3MOB K Cpeie obuTaHus U JIEHCTBHIO
3KOJIOrHYECKUX (PaKTOPOB;

—  COCTaBIATH CXEMbI [IEPEHOCA BELIECTB M SHEPrHH B YKOCHCTEME (LleNH MUTaHHUS);

—  [PUBOJMTL JI0KA3aTelbCTBA HEOOXOJAMMOCTH COXpaHECHHS 6uopazHo0Opasus sl YyCTOMYMBOTO Pa3sBHTHA W OXpaHBl
OKpYIKaloLIEN Cpejibl;

_ OIIEHMBATh JOCTOBEPHOCTh OHOIOrHYECKOH HH(OPMALKK, MOy4eHHOH W3 Pa3HBIX HCTOYHHKOB, BbIICIATE HEOOXOIUMYHO
HH(OPMALIMIO JUTS HCTIONB30BaHMS ee B yHeOHOI AesTeIbHOCTH U PELLICHHH NPaKTHHECKUX 3a/1at,



—  [pejACTaBIsTL Ouosoruueckylo MHpOpPMaLMIo B BUAE TeKcTa, Tabiuubl, rpaduka, QHarpaMMbl M JIe/laTh BbIBObI Ha
OCHOBAHHHM MMPEACTaBIEHHBIX NaHHbIX;

—  OLEHHBATh POJb JOCTHXKEHWH TeHETHKH, CelIeKIMH, OMOTEXHONOMMH B NPAKTHYECKOH JEATENLHOCTH HEJOBCKa W B
cOOCTBEHHOM KU3HH;

—  OOBACHSTH HEraTMBHOE BIHMSHHUE BELECTB (AJIKOrojs, HUKOTHHA, HAPKOTHMYECKUX BELIECTB) Ha 3apOJBILIEBOC pa3sBUTHE
YyesoBeKa;

—  OOBSCHSATH NOCJIEACTBUS BIUAHUSI MYTAr€HOB;

—  0OBACHATH BO3MOXHbIE MPUYMHBI HAC/IEICTBEHHBIX 3a00I€BaHUM.
BoinycKHHK HA 6230BOM YPOBHE NOJY4YHT BO3MOKHOCTbD HAYUHThCH:

— fjaBaTh Hay4yHoe OObBscHeHue Owuosnorudeckum (dakram, [poueccam, SBJICHHAM, 3aKOHOMEPHOCTAM, HCHOb3Ys
Guonoruueckue Teopuu (KJIETOYHYIO, IBOJIOLMOHHYIO), yueHue o Ouocepe, 3aKOHBI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH
M3MEHYUBOCTH;

—  XapaKTepu3oBaTh COBPEMEHHBbIE HAIPABJICHUS B Pa3BUTHH OMOJOrWM; OMUCBHIBATH MX BO3MOXHOE HCMOJIL30BAHHC B
MPaKTUYECKON AeATEIbHOCTH;

—  CpaBHMBATh CMOCOOBI JeJIeHHs! KJIETKU (MUTO3 U MEHO03);

—  peliath 3aja4y Ha noctpoenue (Gparmenta Bropoii ueru JJHK 1o npeanokeHHomy (parMeHTy nepBoi, uPHK (MPHK) no
yuactky JHK;

—  peliaTh 3ajla4M Ha OMpeseNieHHe KOJMYECTBA XPOMOCOM B COMAaTHYECKUX U MOJIOBBIX KIETKAX, a Takike B KJIETKax Nepej
HauajoM AeiaeHus (Melo3a Wik MUTO3a) U 110 ero OKOHYaHUM (JUTst MHOTOKJIETOYHBIX OpPraHU3MOB);

— peluarh reHeTHYECKHWe 3aJlayd Ha MOHOTMOPHMIHOE CKpellMBaHHE, COCTAB/IATH CXEMbl MOHOTHOPHIHOIO CKpeLUBaHus,
MPUMEHSIsl 3aKOHbI HACJIEACTBEHHOCTH U UCMOJIb3ysi OMOJIOrMYECKYIO TEPMUHOJIOIUIO U CUMBOJIUKY;

—  ycTaHaBnMBaTh THIM HACle/OBAaHMS M XapakTep MPOsBIEHHs MpPU3HAKA M0 33JaHHOH CXeMe POJOCTOBHOH, NpUMEHss
3aKOHbI HACJIeICTBEHHOCTH;



— OLCHHBATh pe3yJibTaTbl B3aUMOJIEUCTBUS 4YeJIOBEKA M Opr}KaK)LUGFI Cpe€/bl, MPOrHO3HMPOBATL BO3MOHbLIE TOCJIEJCTBUS
ACATCIILHOCTH YeJIOBEeKa 1Jisl CYLICCTBOBAHHUA OTAENIBHBIX OMOJIOrHYeCcKHX 00BEKTOB U LHEJbIX MMPHPOAHBIX COOO01IeCTB.

Copnepxkanne yue6HOro npeamera(6a3oBblii ypoBeHb)

buoJiorus kak KoMInIeKe HayK o )KHBO# Npupoae

brosorus kak KOMIIeKCHasi HayKa, METOABl HAYYHOTO [03HAHUS, ucrojb3yembie B Onosnoruu. CoBpeMeHHbIe
HarnpasiieHus B Ouonoruu. Ponb Guonorun B GopMUpOBaHHHM COBPEMEHHOI HayYHOM KAPTHHBI MUpa, IPAKTUYECKOE 3HAYEHHE

OMOJIOrMYEeCKUX 3HAHUIA.
buoliornyeckue cucTeMnl Kak npeaAMeT u3yyeHust OHOJIOrHH.

CTpykrypHbIe H QYHKUHOHAILHBIE OCHOBbI JKH3HHU

MorekynsipHble OCHOBbI jk13HU. Heopranuueckne BeliecTsa, MX 3HaUEHHUe. Opranuyeckue BelecTBa (yriaeBosl, JUMU/IbI,
Oenku, HykaenHoBbIe KUCIOThI, AT®) U ux 3HaueHue. buononumepsl. [lpyrue oprannyeckue BeLIeCTBa KIETKH.

HanorexHonorun B 6M0JI0T MM,

[lurosnorus, MeTosibl LHTONOrHK. POJTb KIETOUHOI TEOPHH B CTAHOBJICHHH COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHUHBI
mupa. Kiietku npokapuor 1 sykapuot. OCHOBHbIE YaCTH H OPraHOWbI KJIETKH, HX (GyHKLUK.

Bupycel — Heknerounas (popma xH3HH, Mepbl Npo(UIAKTUKH BUPYCHBIX 3a001€BaHUIA.



KusnegesrenbHocts kietku. [lnactuueckuii obmen. dorocunTes, xemocuHTe3. bruocunTes 6enka. JHepreTHUECKHi
o6men. XpaHeHHe, nepejiada i peain3aliist Hac/ieiICTBeHHONH HHpOopMallMK B KieTke. [ eHeTHYeCKHI KO ['eH, reHoMm. | eHOMHKa.
BiinsiHne HapKOreHHbIX BELLECTB Ha MPOLECChl B KIIETKE.

KneTounslii uuka: natepdasza u aenenne. MuTo3 u melo3s, ux 3Hauenue. CoMaTHieckue 1 roJioBbl€ KIETKH.
Opranusm

OpraHusm — eIMHOE LIEJIOE.

KusznenesrenbHOCTh opranu3ma. Perynsuus QyHKLUHUH opraHu3ma, roMmeocTas.

PasmHOXeHUe oprauu3MoB (6ecnonoe v nosiosoe). Crioco6bl pa3MHOXKEHUS Y PACTEHUH W )KMBOTHBIX. MHAMBHAYaNbHOE
pa3BuTHe OopraHu3ma (oHToreHes). [puunnbl HapyleHn# pa3sBuTHs. PenpoayKTHBHOE 3/10pOBbE YEJIOBEKA; MOCICACTRISA
BIMSHHS aTKOT0Jsl, HIKOTHHA, HADKOTHYECKHMX BELECTB Ha IMOpHOHAIbHOE pa3BuTHe YenoBeka. JKu3HEeHHbIE LIMKIIbI Pa3HbIX
rpynn OpraHu3MoB.

reHeTHKa, METObl T€HETHUKH. | 'eneTnueckas TEPMUHOJIOTUA U CUMBOJIMKA. 3aKOHBI HACJIEICTBEHHOCTH [. Menaens.
XpOMOCOMHaﬂ TeOopHsa HaCIeACTBECHHOCTH. Onpeﬂeneﬁue noJsa. CrLenjieHHOe € 10JIOM HaclieJoBaHue.

[eneTHKa uesnoBeka. HaciencTBeHHble 3a00/1€BaHUs YeJ0BEKa U UX NpeaynpekieHre. ITUYeCKHE acrleKThl B obnactu
MEIULIMHCKON reHEeTUKH.

['enorun u cpena. Henacnencrsennas W3MeHUYMBOCTh. HacnencTBeHHast H3MEHUMBOCTb. MyTareHsl, UX BIUsHHE Ha
3JI0POBbE YEJIOBEKA.

JloMecTukauus U cenekius. MeTobl celeKiMu. buotexHonorus, ee HanpasjieHus U NepCrneKTUBbI Pa3BUTHSL.
buobezonacHOCTb.



Teopus »BoOHUM

PasBuTHe IBOMOLMOHHBIX Hael, sBosounonHas teopus Y. Jlappuna. Cunretrueckas Teopus 3Bomonuu. CBuaerenbeTsa
IBOJIIOLIMK HKUBOW NPUPOABI. MHUKPOIBOIMIOIMS U MakpodBositoLus. Bua, ero kputepuu. [lonynsauus — 3neMeHTapHas eJ1dHuLa
3BOJIOLMH. JIBUKyLIMe CUIIBI SBOJIOLIMM, UX BIIMsSHUE HA reHoGoH nonynsuuu. HanpasieHus 3BOIOLMH.

MHuorooGpasue opraHu3MoB KaK pe3ysibTaT 3BOMOLMK. [IpUHLIKIIBI KiaccupuKauuu, cucTeMaTrKa.
PazBurHe xkM3HH HA Jemuie
['unore3pl npoucxoxaeHus xu3Hu Ha 3emiie. OCHOBHBIE 3TAlbl IBOIOLMY OPraHUYECKOro MUpa Ha 3emiie.

CoBpeMeHHbIe Npe/ICTaBleHUsl O TIPOMCXOKICHUH YeslOBeKa. JBOJIIOLUS YelloBeKa (aHTponoreHes). JIBuxkyiiue cHibl
aHTporioreHesa. Pacbl 4esnoBeka, MX NPOUCXOXK/IEHHE W €UHCTBO.

Opranu3Msbl H OKpy:KaloIasi cpea
[ IpucnocobseHust opraHnu3MOoB K JICHCTBUIO 3KOJOTHYECKMX (hakTopoB.

buoreouenos. Jxkocucrema. PaznooOpasue sxocucreM. B3auMOOTHOLIEHHS MOMYJISILUI pa3HbIX BUIOB B 9KOCHCTEME.
Kpyrosopot BeuecTB ¥ NOTOK 3HEPrUM B IKOCUCTEME. Y CTOHYMBOCTD U AMHAMKUKa sKkocucTeM. [locneacTBus BaUsHUA
JIeATe]IbHOCTH YesloBeKka Ha skocucteMbl. CoxpaHeHue OHopa3zHo00pa3usi Kak OCHOBA YCTOWYHBOCTH IKOCUCTEMBI.

Crpykrypa 6uocdepbl. 3akOHOMEPHOCTH CylliecTBOBaHUs Ouochepbl. KpyroBopots! BelliecTs B Ouocdepe.
['noGanbHbIe aHTpONOreHHble u3MeHeHus B 6uocdepe. [IpodieMbl ycTORYMBOrO pa3BUTHS.

[lepcrniekTuBbl pa3BUTHUs OMOJIOMMYECKUX HaYK.



‘,.,;r

®opmMbl Opranu3aluu 00pa3oBaTe/bHOIo npouecca

TexHOJOTHH, UCIIOJIb3YEeMbIe B yHeOHOM Ipouecce:
TeXHOJIOTUH TPAJAUIIMOHHOTO 00yueHHs jJisi OCBOCHUSI MUHUMYMa COACPKaHU3 o0pa30BaHusi B COOTBETCTBHH C
TpeGOBaHMSIMU CTAHAAPTOB; TEXHOJIOIHH, OCTPOSHHBIE Ha OCHOBE 06BACHUTENBHO — HIUTIOCTPATUBHOIO crocoba 00y1eHus;

TEXHOJIOMH Pa3BUBAIOILEr0 00yYeHHS;

TEXHOJIOMHH pealn3aluy MeXIPEeAMETHBIX CBsI3el B yueOHOM Mporecce;

TexHONOrMH AU pepeHIHPOBAHHOr0 00y ueH s i OCBOEHHUs y4eDHOro MaTepHaa y4aluMHcs, pasiiiatoitnMiAcs 1o

YPOBHIO 00y4aeMOCTH, MOBbILICHHS [03HABATE/ILHOIO HHTEpECa;

3710pOBbecOeperaoLuX TEXHOIOTHH,

TEOPUH AaKTUBHU3ALIMH NT03HABATEJILHOM JICATEIbHOCTH IIKOJIbHHUKA,

UKT (MynbTHMeMiHBIE Npe3eHTaluu, IHTepHET-pecypChl, JNCKTPOHHbIC yueOHUKH ), METO/I MPOEKTOB.
®opmbl 00y4eHHS:

(GponTanbHas (obuiexnaccHast)

rpynmosas (B TOM uuciie ¥ paboTa B napax)

WHIMBU/lyabHast

TpaauuuoHHble METOAbI 00y UeHHS:

CIIOBECHBIE METOJIBI: PaccKas, 00bsCHeHUe, Oecena, paboTa ¢ y4eOHHKOM, CO CIpaBOYHOM JTUTEPATYPOH.
HarJsHblE METO/IbI: HAONIOIEeHHE, NPE3CHTALlUSAMH,
caMocTosiTebHas paboTa ¢ yueOHUKOM, pa3laTOYHbIM MaTEPHAJIOM,

®opMBbl KOHTPOJIA:



[THCbMEHHBIN OI1poC,
YCTHBIH orpoc,
(pponTanbubiii onpoc,

[TUCbMEHHbIE JIOMalIHWe 3aJlaHus, U T. 1.,
aHaJIM3 TBOPYCCKHUX, PE3yJIbTATOR BbIIOJHEHNS AHATHOCTHYECKUX 3alaHmil y4eGHOro Mocodus uiu paboueit TeTpau.

o
o)
@
O TeCcTHpOBaHue,
o
o
Tunei ypoxos:
® YPOKH C rpynnoBbiMH (popMamu paboThbl
® YPOKH B3aUMOOOYYEHUS ydaluxcs
® YPOK M3y4€HMs U IEPBUYHOIO 3aKpeIUIeHUs! HOBbIX 3HAHMIA,
® YPOK 00OOIIEHHS U CHCTEMATH3AIIMH 3HAHUI,
® YPOK KOHTPOJISl, OLUCHKH U KOPPEKLIMU 3HAHMIT yyaluxcs,
® KOMOMHHMPOBaHHBIN YPOK,
® 1abopaTtopHble U MPakTHYecKHe paboThl

OcHoBHbIe BUABI y4eOHOI JesiTeIbHOCTH

Kpr ouosioruu ONHMPAEeTCs Ha CIICAYIOLIHE BUAbI AeATEJIbHOCTH 10 OCBOEHHUIO 3HAHUH:

o OTBETBI Ha BOMPOCKI, PACKPBIBAIOLIME 3HAHHE W TOHMMAHHUE TEKCTa, H3yYEHHOTO MaTepuaa;
. CocTaBlieHHe NIaHOB naparpada;
. LI¢/ICHANPABIICHHbIH MOUCK HH(OPMALIMM HA OCHOBE 3HAHMS €€ HCTOYHMKOB H YMEHHS paGoTaTh CHUMMU:

° MHHU-NPOEKT



padora ¢ yueOHHUKOM,
paboTa J010JIHUTEIBHO JUTEepaTypoi

pabota ¢ pa3j1aTouHbIM MaTEPUaIOM

o KOHCIIEKTHPOBaHHUE.
Pacnpeaesiense TeM no KJjaccam

Knacc | Tembl [IpumepHOE KOJIMYECTBO YACcOB

10 buonorus kak Hayka. MeTobl HAy4YHOIr0 MO3HaHMs 3
Knerka 10
Opranusm _ 18
PesepBHoe BpeMst 3

11 Bun 19 B
JKOCUCTEMBI 11 o
3akoyeHue I "
PesepBHoe BpeMs 3

,D,eH NCOBa NoanucaHo

LUndpoBO NOAMNUCHIO:

CBeTﬂaHa HeHncosa CeeTtnaHa

AnekcaHapoBHa
AnekcaHfpo Nata: 2023.02.14

BHA 09:35:21 +04'00'
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