«PaccmoTtpeno» Ha 3aceaHuN «CormacoBaHo» «YTBEpKIAIO»

MO yuuTeneit eCTeCTBEHHOTO ITHKIIA 3aM.aupeKTopa o YP
Axmaneena 9.X. I'aBpuibueBa T.A. Hupexrop numest J. C. Kapumona
«26»_asrycra_2020r « 27» asrycra 2020r IMpuka3 Ne 63/2-0 ot 28.08. 2020 .

Pabouasa npozpamma

no npeamerty: Obwme sonpocbl buonoruu

ana cpeaHero obwero obpasosaHua (10-11 knaccbi)

anHHTa Ha 3acedaHnn nengarorm4eCcKoro CoBeTa

MpoTtokon Ne or__._  .2020



MosscHUTenbHaA 3anUcKa
HopmaTMBHbIMM AOKYMEeHTaMM Ana coCtaB/ieHUA paﬁoqeﬁ nporpammbi ABNAIOTCA:

1. depepanbHbIii 3aKoH 0T 29.12.2012 roga Ne 273-93 (pea. Ot 07 masa 2013 roga) «06 obpasoBaHumM B Poccuiickoin degepaumm»

2. epepanbHbI rocyfapCcTBEHHbIV 06pa3oBaTe/IbHbIN CTaHAAPT OCHOBHOIO 06LLero 06pas3oBaHus, yTBEPKAEHHbIN MpuKazom MuHUCTEPCTBA 06pa3oBaHUsA U
Hayku Poccuitckolt ®egepaumm ot 17.05.2012 N 413 (pea. ot 29.06.2017)"06 yTBepxaeHUM deaepanbHOro rocyaapcTBeHHOro obpasoBaTe/ibHOro cTaHAapTa
cpegHero obuero obpasoBaHua"

3. OcHoBHas obueobpasoBaTeibHasA NporpaMmma OCHOBHOro obuiero obpasosaHma MAOQY «Jluueit No146»;

4.YuebHbii nnaH MAQY «/lnueit Ne 146» Ha 2020/2021 yyebHbIit roa.

5. NMpumepHble nporpammbl cpeaHero obuiero o6pasosaHua no buonormum ana 10-11 knaccos «buonorna» nog peaakument B.B. MaceyHuka.

YMK:

10 Knacc

Buonorua. 10 knacc: yueb. ana obuweobpasosar. opraHnsaumii: 6a3osbin yposeHb/ noa pea. B.B. MaceuHumKka. —M.:MpocselleHne, 2019.
11 knacc

Buonorua. 11 knacc: yueb. ana obuieobpasosar. opraHunsaumint: 6a3osbii yposeHb/ nog pea. B.B. MaceuHnka. —M.:MpocseweHune, 2020.

NMNAHUPYEMDIE PE3Y/IbTATbl OCBOEHUA YYEBHOIO NPEAMETA
JeAatenbHoCTb 06pa3oBaTeNIbHOTO yupekaeHusa obuiero obpasoBaHus B 06ydyeHUU 6nonorum B cpegHen (NoHOM) WKoe A0XKHa bbiTh HanpaB/ieHa Ha

AOCTUXeHMEe 06yYaloLWmMmMmNCA CleayoLLmMX IMYHOCTHBIX Pe3yNbTaTos:
1) peannsaumm STUYECKNX YCTAHOBOK MO OTHOLLIEHMNIO K BUONOTMUYECKMM OTKPLITUAM, MCCNEA0BaHUAM U UX pe3yabTaTam;
2) NpM3HaHNA BbICOKOM LLEEHHOCTM ¥XU3HU BO BCEX €€ NPOoABAEHUAX, 340P0BbA CBOETO U APYIUX N0Ael, peanmsalmm yCTaHOBOK 340p0BOro 06pasa KuU3Hu;

3) cbopmMMpPOBaHHOCTMN NO3HABaTE/IbHbIX MOTUBOB, HaNpPaBAEHHbIX Ha NOJlyYeHNe HOBOro 3HaHMA B 061acTi 6uonormm B cBA3M ¢ byaywein npodeccmoHanbHOM
AeATeNbHOCTbIO UK BbITOBBIMM NPOobeMaMm, CBA3AHHbIMU C COXPaHeHMeM COBCTBEHHOTO 340P0BbA U IKOIOMMYECKOM 6e30nacHOCTY.

METaﬂpeAMeTHbIMVI pe3ynbTaTamMm 0CBOEHMA BblIMYCKHUKaMM CTapLLIEI‘/JI WKobl 6a3oBoro KypcCa 61on0orMm ABNAOTCA:

1) OBJ/lageHne coCtaBaarWnNmMmn MCCﬂe,ﬂ,OBaTeﬂbCKOﬁ n I'IpOGKTHOVI AeATENbHOCTU, BKZIKOYaA YMEHNA BUOETb npo6nemy, CTaBUTb BONPOCHI, BblABUTaTb rMnoTe3bl,
AaBaTb onpegeneHnA NOHATUAM, KﬂaCCVIq)VILI,VIpOBaTb, Ha6f|l0,£l,aTb, npoBOAUTb 3KCNEPUMEHTDI, AeNaTb BbIBOAbl N 3aK/1IIO4YEHUA, CTPYKTYPUPOBATb MmaTtepmnan,
O6'bFICHFlTb, AOKa3biBaThb, 3allM1LLATb CBOU NAEN;



2) ymeHus paboTaTb C pasHbIMU UCTOYHMKAMM BUOOrMYECKOM MHPOPMALMN: HAaXOAUTb BMONOTMYECKYIO MHGOPMALMIO B PA3/IMYHbIX MCTOYHUKAX
(TeKcTe yuebHMKa, Hay4yHO-MONYNAPHOM NTepaType, BUONOTMYECKMUX CTIOBAPAX U CNPABOYHMKAX), aHANM3MPOBATb U OLLEHMBaTb MHGOPMaLMIO,
npeobpa3oBbiBaTb MHGOPMaLUIO U3 0AHOM GOPMbI B APYIYIO;

3) cnocobHOCTb BbIBUPATDL LieNIEBBIE U CMbIC/I0BbIE YCTAHOBKM B CBOMX AEMCTBUAX M MNOCTYMKAX MO OTHOLEHMIO K XMBOM NPUpPOLE, CBOEMY 34,0P0BbLIO M 340P0BbIO
OKPYKaloWMX;

4) ymeHuA afeKBaTHO UCMO/1b30BaTh peyeBble CpeacTBa A4 ANCKYCCUM M apryMeHTaL M CBOel NO3ULLMKN, CPaBHUBATb Pa3Hble TOUKM 3peHNs, apryMeHTUpPoBaThb
CBOIO TOYKY 3pEHMA, OTCTaMBaATb CBOO NO3ULMIO.

MNpepmeTHbIMU pe3ybTaTaMM OCBOEHMA BbIMYCKHMKaMUM CTapLel WKOobl Kypca 61osorum 6a3oBoro ypoBHA ABASAIOTCA:
B nosHasamenvHoli (UuHMennekmyanovHoli) cehepe:

1) xapaKTepucTunKa cogepKaHuna 6MoN0rMYecknx Teopuii (KNeTouHasn, sBoNOLMOHHAA Teopusa JapBrHa); yueHna BepHagckoro o 6uocoepe; 3akoHoB MeHaens,
3aKOHOMEPHOCTEN U3MEHYMBOCTM; BKIaAa BbIAAIOLMXCA YUEHBIX B Pa3BUTME BUONOTMHYECKON HaYKu;

2) BblaeNeHMe CyLLLEeCTBEHHbIX MPU3HAKOB BMONOTMYECKMX 06 BEKTOB (KNETOK: PAaCTUTENbHbIX U }KUBOTHbIX, A0ALEPHbIX U AAEPHbIX, NONO0BbIX U

COMATUYECKUX; OPTraHN3MOB: OAHOK/IETOYHbIX U1 MHOTOK/IETOYHbIX; BUA0B, 3KOCUCTEM, Brocdepbl) U NpoLeccos (0OMeH BeLLeCTB, PasMHOXKEHMWE, Ae/leHUEe KNETKHU,
ON/I0A0TBOPEHME, AENCTBUE UCKYCCTBEHHOIO U eCTECTBEHHOTO 0T6OPOB, POPMMUPOBAHME NPUCNOCOBAEHHOCTM, 06pa3oBaHNe BUAOB, KPYrOBOPOT BELLECTB U
npeBpaLLeHUs 3HepPrMm B aKocuctTemax n bruocoepe);

3) o6bAcHeHMe ponun 6nonormm B GopmMMpoBaHUM HayHHOTO MUPOBO33PEHUSA; BKAaaa BMONOrNUYecKUX Teopuin B GopMMpoBaHME COBPEMEHHOMN ecTecTBeHHO-
Hay4YHOM KapTUHbI M1Pa; OTPULATENBHOTO BAUAHUA aNKOroNA, HAKOTUHA, HAPKOTUYECKMX BELLECTB Ha Pa3BUTME YE/TOBEKA; BIMAHUA MyTareHoB Ha OpraHu3m
YeNoBeKa, 3KON0rMYECKMUX paKTOPOB Ha OpraHM3Mbl; MPUYUH 3BOIOLUKN, U3MEHAEMOCTU BUA0B, HapYLLUEHU Pa3BUTUA OPraHU3MOB, Hac/eACTBEHHbIX
3aboneBaHW, MyTaLMi, YCTOMYMBOCTM U CMEHbI SKOCUCTEM;

4) npuBeAeHMe A0Ka3aTeNbCTB (apryMeHTaums) eANHCTBA KMBOM M HEXUBOKN NPUPOAbI, POACTBA *KMUBbIX OPraHN3MOB; B3aMMOCBA3EN OPraHM3MOB U OKPY*KatoLen
cpeabl; HeobX0AMMOCTN COXPaHEHNA MHOroobpasua BUAOB;

5) ymeHue nonb3oBaTbcA 6M010rMUYECKON TEPMUHONOTNEN N CUMBOJIUKOM;

6) pelueHne sanemeHTapHbIX 6MONOIrMUYECKUX 3a4a4; COCTaBEHME 3/IeMEHTaPHbIX CXeM CKPELLMBAHMUA U CXEM NepeHOoCa BeLLEecTB U SHepPrumn B skocucTemax (Lenm
NUTaHus);

7) onucaHune ocobeit BUAOB No MOpdOIOrMYECKOMY KPUTEPUIO;



8) BbIfiBIEHWNE U3MEHYMBOCTU, NPUCNOCOBAEHMNIT OPraHM3MOB K cpeae 06UTaHMA, NICTOYHMKOB MyTareHoB B OKpy»atoLen cpeae (KOCBEHHO), aHTPOMOreHHbIX
N3MEHEHW B 9KOCUCTEMAX CBOEN MECTHOCTU; U3MEHEHUIA B 9KOCUCTEMAX Ha BMOIOTMYECKUX MOSENSAX;

9) cpaBHeHUEe BUONOTNUYECKUX OB BEKTOB (XMMUYECKMUIA COCTaB TEA }KUBOW U HEXMBOW NPUPOAbI, 3apO/bill YENOBEKA N APYTUX MIEKOMUTAIOLLMX,
NPUPOAHbIE SKOCUCTEMbI M arPO3KOCUCTEMbI CBOEM MECTHOCTH), NPOLECCOB (€CTECTBEHHbIM U UCKYCCTBEHHbIM OTHOPbLI, N0I0BOE 1 6ECnoN0e PAa3sMHOMXKEHMUA) U
$opMyIMPOBKa BbIBOAOB Ha OCHOBE CPpaBHEHMUS.

B yeHHocmHo-opueHmayuoHHoli cghepe:

1) aHaNn3 M OLEHKa Pa3INYHbIX TMNOTES CYLLHOCTM XU3HU, MPOUCXOMXKAEHUE Ye0BEKA M BO3HUKHOBEHMUE }KU3HU, FN06aNbHbIX 3KONOTMYECKUX NPobaem 1 nyTein nx
pelleHns, NoCAeACTBUIM COOCTBEHHOM AeATENbHOCTU B OKPY*KaloLLel cpeae; buonornyeckon nHGopmaLlmnm, noaydyaemomn ns pasHbiX UCTOYHUKOB;

2) OLEHKA 3TUYECKUNX aCNEKTOB HEKOTOPbIX VICC/'Ie,CI,OBaHMf;I B 0bnacTn bBuotexHonormm (KI'IOHMpOBaHMe, MUCKYCCTBEHHOE OMN/1040TBOPEHUE,
Hanpas/eHHOEe NU3MeHeHue reHoma).

B ccpepe mpydoesoli OesmesnbHOCMU: OBNaAEHNE YMEHUAMM U HaBblKaMM MOCTAHOBKM BMONOTMYECKUX SKCMEPUMEHTOB U 0O BACHEHMA UX PE3YNbTATOB.

B cehepe pusuueckoii deamenbHocmu: 060cHOBaHMeE U cobalogeHne mep NPoPUNaKTUKN BUPYCHbIX 3ab601eBaHNI, BpeaHbIX NPUBbIYEK (KypeHUe, ynoTpebneHune
aNKorons, HapPKOMaHMsA); NPaBUA NOBEAEHNA B OKPYKaloLel cpeae.

NNAHUPYEMDIE PE3Y/IbTATbI U3YHEHUA KYPCA OBLUUE BOMNPOCbLI BUONOINNU

10 Knacc

B pesynbTaTte M3yyeHus yuebHoro npegmeTa «bruonorusa» Ha ypoBHe cpefHero obuiero o6pasoBaHmns BbINyCKHUK Ha 6a30BOM YPOBHE Hay4yUTCA:

— pacKpbiBaTb Ha NpUMepax poJib bronornmn B popMmmnpoBaHNUM COBPEMEHHOM HAaYYHOM KapTMHbI MMUPa U B MPaKTUYECKOM AeATeIbHOCTU Nt0AeN;

— MOHUMATb M ONUCHIBATb B3aMMOCBA3b MEXAY eCTECTBEHHbIMW HayKaMK: buonormein, GUsNKon, XMMmnen; ycTaHaBIMBaTb B3aMMOCBA3b NPUPOAHbIX ABNEHUN;
— NOHMMATb CMbIC/, Pa3/INYaTb U ONUCbIBATb CUCTEMHYO CBA3b MEeXAYy OCHOBOMO/araloWwmMmm 6UON0rMYECKUMU NOHATUAMMN: KNETKA, OPraHU3M;

— NpPoBOAUTb IKCNEPUMEHTbI NO N3y4YeHUO 6M0N0OrMYeCcKNX 06BEKTOB U FlB}'IEHMﬁ, 06bACHATD PE3yNbTaTbl 3KCNEPUMEHTOB, aHA/ZIM3NPOBATDL UX, d)OpMyIWIpOBaTb
BblBOAbl;

— NCNO/1b30BaTb OCHOBHblE MeTOAbl HAY4YHOIro NO3HAHUA B yLIE6HbIX buonormyeckmx nccnengoBaHMUAX, NPoBOAUTb IKCNEPUMEHTDLI MO N3y4YeHUro brnonormyeckmx
06BEKTOB U HBHEHMﬁ, 06bACHATL PEe3ynbTaTbl 3KCNEPUMEHTOB, aHA/IM3NPOBATL UX, cbopmynmpOBaTb BblBOAbl,;



— GOpPMyNMpPOBaTbL rNMMNOTe3bl Ha OCHOBAHWUM NpesIoKeHHON BUonorMyeckoi MHGoOpMaUuK 1 NpeaaaraTb BapuaHTbl NPOBEPKM FMNOTES;

— cpaBHMBaTb BMonornyeckne o6beKTbl Mexay coboli Mo 3a4aHHbIM KpUTEPUAM, 4eaTb BbIBOAbI M YMO3aKOYEHUA Ha OCHOBE CPAaBHEHMUS;

— 060CHOBbIBATb €AMHCTBO KMBOW U HEXKMBOW NPUPOAbI, B3aMMOCBS3M OPraHNM3MOB M OKPY*KaloLLel cpeabl Ha OCHOBe BMO0rMYECcKUX TEOPUA;
— NPUBOAMUTL NPUMEPbLI BELLECTB OCHOBHbIX MPYNN OpraHNYecKkmMxX coeAnHEeHNN KNeTkn (6esKoB, }KUPOoB, YrNeBOAOB, HYKJIENHOBbLIX KUCIOT);

— pacno3HaBaTb KAeTKKU (NPOKapUOoT M 3YKapuoT, PaCTEHWNI N }KUBOTHbIX) MO ONMUCAHWUIO, HA CXEMATUUYECKUX U30BpaKeHnsX; yCTaHaBANBaTb CBA3b CTPOEHMA U
bYHKLUMIA KOMMOHEHTOB KNETKU, 060CHOBbLIBaTb MHOTrO0O6pasme KNeToK;

— OLEeHUBaTb J0CTOBEPHOCTb BMON0rMYECKO MHPOPMALMN, NOJTYYEHHOMN U3 Pa3HbIX UCTOYHUKOB;

— npeAacTaBnsaTb bMonoruyeckyo MHGopmaLmio B BUAE TeKCTa, Tabamubl, rpaduka, Anarpammsl U genaTb BbIBOAbI HA OCHOBaHUU NPeACTaBAEHHbIX AAHHbIX;
BbINyCKHMK Ha 6a30BOM YPOBHE NOIYYUT BO3MOXKHOCTb HAyuyUTbCA:

— 0asameb Hay4yHoe obbACHeHUe bU0102UYeCKUM (haKkmam, npoueccam, A6aeHUSM, 3aKOHOMEPHOCMAM, UCMob3ya buosoa2udeckue meopuu (KnemoyHyto),
— XapaKkmepu308ame COBPEMEHHbIE HANPABAEHUA 8 pa3sumuu 6U0A02UU; ONMUCLIBAMb UX B03MOMCHOE UCIMOb308AHUE 8 NPAKMu4YecKoli 0esmenbHoCmu;
— cpasHUBaMb crocobbl BeneHusa Kaemku (Mumo3s u melios);

— pewams 3a0a4u Ha nocmpoeHue ppazmeHma emopoli yenu AHK no npednoxceHHomy gppaemeHmy nepeod, uPHK (MPHK) no yyacmeky [HK;

11 knacc

B pesynbTaTe nsydyeHuns yuebHoro npeameta «brmonorusa» Ha ypoBHe cpegHero obuiero o6pasoBaHMA BbIMYCKHUK Ha 6a30BOM YPOBHE HayumUTCA:

— PacKpbIBaTb Ha NpUMepax PoJib Gonornm B GopMmnpoBaHNM COBPEMEHHOW Hay4YHOM KapTUHbLI MUPa U B MPAKTUYECKON AeATEIbHOCTU NI0AEN;

— MOHUMATb M OMKUCLIBATb B3aMMOCBSA3b MEXKAY €CTECTBEHHbIMW HayKamu: bruonorven, pusmKom, Xummen; ycTaHaBIMBaTb B3aMMOCBA3b NMPUPOAHbIX ABNEHWUI;

— MNOHUMATb CMbIC/I, Pa3INyaTb U ONUCLIBATb CUCTEMHYIO CBA3b MEXKAY OCHOBOMOAATaloLWMMMN BUONOTMYECKUMIN NOHATUAMM: KNETKA, OPraHn3mM, BUA, SKOCUCTEMA,
buocdepa;

— NPOBOAUTbL SKCMEPUMEHTbI MO M3YyHEHMIO BUONOTUUYECKMX 0BBEKTOB U ABAEHUIN, 06 BACHATL Pe3ybTaTbl SKCNEPUMEHTOB, aHAaIM3MPOBATh UX, OPMYNMPOBaATb
BbIBOAbI;



— WNCNO/1b30BaTb OCHOBHblE MeTOAbl HAYy4YHOIo NO3HAHUA B y‘-le6HbIX buonormyeckunx nccnenoBaHMUAX, NPoOBOAUTb IKCNEPUMEHTDLI MO N3Yy4YeHUro 6ronormyeckmx
06BEKTOB U FlBIIEHMl\;L 06bACHATL PEe3yNbTaTbl 3KCNEPUMEHTOB, aHA/IU3NPOBATL UX, d)OpMy}'IMpOBaTb BbIiBOAbI,;

— GOpPMyNNpPOBaTbL rMNoTe3bl Ha OCHOBAHWUM NPea/IoKeHHON BMonorMyeckoi MHPoOpPMaUUK U NpeaaaraTb BapuaHTbl NPOBEPKM rMNOTES;

— cpaBHMBaTb BMonornyeckne o6beKTbl Mexay cobol No 3a4aHHbIM KpUTEPUAM, 4eaTb BbIBOAbI M YMO3aKOYEHUA Ha OCHOBE CPAaBHEHMS;

— 060CHOBbIBATbL €AMHCTBO KMBOW M HEXKMBOW NPUPOAbI, B3aMMOCBSA3M OPraHNM3MOB M OKPY*KaloLLel cpeabl Ha OCHOBe BMO0rMYEcKUX TEOPUIA;

— 06BACHATL MHOTro0bpasune opraHM3MoB, MPUMEHSAS 3BOJIOLMOHHYIO TEOPUIO;

— 06BACHATL NPMUYMHBI HaceACTBEHHbIX 3aboneBaHui;

— BbIABNATb USMEHUYMBOCTb Y OPraHM3MOB; CPaBHMBATb HAaC/NEACTBEHHYIO U HEHACNEACTBEHHYIO U3MEHUYNBOCTD;

— BbIABAATbL Mopdoiornyeckue, pusmMonormyeckue, NoBeaeHYeCcKne aganTtaumm opraHM3MoB K cpese 06UTaHUA U AeNCTBUIO SKOJIOTMYECKUX GaKTOpPOB;
— COCTaBAATb CXEMbl NEePeHOCa BELWECTB U SHEPTUM B SKOCUCTEME (LLenu NUTaHus);

— NPUBOAMTL AOKa3aTe/IbcTBa HEOBX0AMMOCTM coxpaHeHMa BnopasHoobpasus AnA yCTOMYMBOro Pa3sBUTUA M OXPaHbl OKPYKatoLLEN cpeabl;

— OLEeHMBaTb JOCTOBEPHOCTb BMOI0rMYECKON MHPOPMALLUK, NONYYEHHON N3 PA3HbIX UCTOYHUKOB;

— npeAacTaBnaTb bBMonoruyeckyo MHGopmaLmio B BUAE TeKCTa, Tabaumubl, rpadurka, Anarpammsl U genaTb BbIBOAbI HA OCHOBaHUM NPeACTaBAEHHbIX AaHHbIX;
— OLLEHMBATb POJib AOCTUNKEHUI TEHETUKN, CENEKLNKN, BUOTEXHONOTMM B NPAKTUYECKOW AEeATENbHOCTM YE/I0BEKa;

— 0OBACHATb HEraTUBHOE B/IMSAIHME BELLECTB (a/IKOros, HUKOTMHA, HAPKOTUYECKUX BELLECTB) Ha 3apOoAblLleBOe Pa3BUTUE YeI0BEKA.

BbINyCKHMK Ha 6330BOM YPOBHE NOJIY4UT BO3MOXKHOCTb HayUUTbLCA:

— dasamob Hay4yHoe 0b6vACHeHuUe buoso2u4ecKum (.pCIKmGM, rnpouyeccam, A8s1€HUAM, 3AKOHOMEPHOCMAM, UCI0o/1b3yA buonoeuyecKkue meopuu (380ﬂiOL4UOHHyiO),
y4yeHuUe o 6uocd)epe, 30KOHbI HamedcmeeHHocmu, 30KOHOMepHOCMuU usmeH4yusocmu,

— XapaKkmepu308ams CO8PEMEHHbIEe HANPasAeHUsA 8 pazsumuu 6Uoa102UU; ONMUCLIBAMb UX B03MOMCHOE UCMOb308AHUE 8 NPAKMUYecKoli 0esmenbHocmu;
— CpasHUBAMb Ccrocobwi OeneHus Kaemku (Mumo3s u melios);

— pewams 3a0a4u Ha nocmpoeHue ppazmeHma emopoli yenu AHK o npednoxceHHomy ppaemeHmy nepeoti, uPHK (MPHK) no yuacmky HK;



— pewams 300a4u Ha onpedesieHue Koau4ecmea XpoOMOCOM 8 COMAMUYECKUX U M0A08bIX KAEMKAX, d MAKHe 8 KAemKax rnepeod Ha4yasaom oeneHus (meliosa
uau MUMOo3a) U o e20 OKOHYAHUU (0418 MHO20K/1eMmOoYHbIX 0P2aHU3MO8);

— pewame 2eHemu4eckue 3a0a4u Ha MOHo2ubpudHoe CKpewusaHuUe, CoOCMasnims cxemosl MOHO2UBPUOHO20 CKpeuwusaHus, NPUMeHsas
30KOHbI HAC1eACMBEHHOCMU U UCM0/b3ya 6UOI02UYECKYHO MEPMUHOI02UI0 U CUMBOSIUKY;

— ycmaHasnaueame mun HacAe0o8aHUA U Xapakmep npossaeHuUs NPU3HAKA rno 3a0aHHol cxeme podocs108HOU, NpUMeHAA 3aKOHbI Haca1edcmeeHHOCMU;

— oueHusameo pe3syanbmamel 83aumodelicmaun Yes08eKa U okpyxcaroweli cpedsl, npo2Ho3upos8ams 803MOMCHbIE OC1e0cmaua 0eamesbHOCMU Ye108eKa
0715 cywyecmeosaHus omoesbHbix buosno2u4eckux 06beKmMoes U yesbix npupooHbIx coobuecms.

CopepKaHue
10 Kknacc

BsepgeHue

Buonorva Kak KOMMeKcHan HayKa, MeTobl Hay4HOro No3HaHWA, UCnosb3yemble B buonoruun. CospemeHHbie HanpasaeHus 6 buosaozuu. Ponb 6uonorum B
bopMmnpoBaHMM COBPEMEHHOWN HayYHOM KapTUHbI MUPa, NPaKTUYeCcKoe 3HayeHne BM0N0rMYecknX 3HaHWin. BUonornyeckne cucTembl Kak NpeameT nsydeHus
buonorun.

MoneKynapHbIA YpoBEHb

MoneKynsapHble OCHOBbI }KM3HWU. HeopraHuyeckue BeLecTsa, Mx 3HadeHne. OpraHnyeckue BewwecTsa (yrnesoabl, MMnuabl, 6eaKku, HyKNenHoBble KUCAOoTbl, AT®)
N UX 3Ha4YeHune. bruononmmepsl. [pyaue opaaHu4eckue sewecmea Kaemxu. HaHomexHosoz2uu e buosnoauu.

KneTouHblii ypoBeHb

Untonormna, metoapl umtonoruun. Ponb KNETOYHOWM TEOPUN B CTAHOBNIEHNN cospemeHHon ECTECTBeHHO-Hay‘-IHOﬁ KapTUHbI Mupa. KneTkun NMPOKapuoT N 3YKapUOT.
OCHOBHble YacTn n opraHounabl KNETKU, UX d)YHKLI,MM.

Bupycbl — HekeTouHas popma KU3HU, Mepbl NPOPUNAKTUKN BUPYCHBIX 3a601eBaHUI.

M13He[eATeNbHOCTb KNETKMU. MnacTnyeckunii obmeH. DOTOCUHTES, XeMOCUHTE3. BUOCKHTES 6enka. 3HepI'ETW-IECKMl71 obmeH. XpaHeHue, nepenaya n peanunsauma
HaCHEACTBeHHOﬁ MH¢OpMaLI,VIVI B K/eTKe. [eHeTnyeckumn KoA. leH, reHOM. TeHOMUKa. BauAaHUEe HOPKO2eHHbIX 8eW,ecma Ha rnpoyeccel 8 Knemke.

KnetouHbil UNKAN: MHTepcbaaa n genenne. Mutos n Meﬁ03, MX 3HayeHune. ComaTmyeckme 1 NoN0BbIe KNETKMU.



11 knacc

OpraHu3MeHHblit ypoBeHb
OpraHmsm — eguHoe uenoe.
Kn3HepeATenbHOCTb OpraHM3ama. Perynauma GyHKLMIA OpraHM3ma, romeocTas.

PasmHoxkeHue opraHuamos (becnonoe n nonosoe). Cnocobsl pasmHoXeHUA y pacmeHul u ¥usomHsix. UHAMBKUAYanbHOE pa3BUTUE OpraHU3ma
(oHTOreHes). MpuunHbI HapyLLeHWI pa3BUTUA. PenpoayKTUBHOE 30,0P0BbE YeNOBEKA; NOCNeACTBUA BAUAHNA aNKOTONA, HUKOTUHA, HAPKOTUYECKUX BELLLECTB
Ha ambpMoHanbHoe pa3BUTUE YenoBeKa. FKu3sHeHHbIe YUKsbl PA3HbLIX 2Py OP2aHU3MOS.

leHeTnKa, MeToabl reHeTUKK. [eHeTUYecKkasa TEPMUHONOTUA U CUMBOANKA. 3aKOHbI HacneacTBeHHOCTU . MeHaena. XpoMOCOMHasA TeopUA HAaCNeACTBEHHOCTH.
OnpegeneHune nona. CuenneHHoe ¢ NOJI0M Hacaef0BaHuMe.

leHeTnKa YenoBeka. HacneactseHHble 3a601eBaHMA YeOBEKa U UX NpeaynpexaeHne. ITuYeckue acnekTbl B 061acTM MEANLMHCKON FreHETUKMN.

leHoTun 1 cpefa. HeHacneacTBeHHaA 3MeHUMBOCTb. HacneacTBeHHAA M3MeHUYMBOCTb. MyTauun. MyTareHsl, UX BANAHWE Ha 340POBbE YEN0BEKaA.

JdomecTukauma n cenekuma. Metoabl cenekummn. buotexHonorusa, eé HanpasieHWa U NepcneKkTUBbl pa3sutua. buobesonacHocme.

MonynauMoHHO-BUAOBOI1 YPOBEHDb

Pa3BuTUeE 3BONIIOLMOHHBIX MAeN, 3BONOLMOHHAA Teopua Y. JapsuHa. CUHTeTUYeCKaa TeopuaA 3BoNOLMU. CBUAETENbCTBA 3BOJOLMMU KUBOM
npupoabl. MUKPO3BOIIOLMA U MaKpo3BotoLusa. Bua, ero Kputepuu. MNMonynsuus — snemeHTapHas eanHuLA 3B0IOLNN. JBMKYLIME CUbI IBOJIIOLMM, UX BAUAHKE
Ha reHodoHZ nonyaaumnn. HanpasaeHus 3BosOLMN.

MHoroobpasne opraHM3mMOoB KaK pe3y/ibTaT 3Bo/itouuKn. MpUHLMNBI KnaccudrKaumm, cMCcTeMaTHKa.

MMnoTesbl NPOUCXOXKAEHUA XKU3HM Ha 3emsie. OCHOBHbIE 3Tambl 3BOJIIOLMU OPraHMYECKOro Mmupa Ha 3eme.

CoBpeMeHHble NPeACTaBAEHNA O MPOUCXOKAEHUMN Ye/I0BEKA. IBOJIIOLMA YeloBEKA (aHTponoreHes). JBuKyLume cubl aHTpornoreHesa. Pacbl YenoBekKa,
NX NPOUCXOXKAEHNE N EAUHCTBO.

JKOCUCTEMHDbIN YPOBEHDb

MpucnocobneHna opraHM3MOoB K AeNCTBUIO SKONOTMYECKNX GaAKTOPOB.

BuoreoueHo3. Ikocuctema. PazHoobpasmne skocucTem. B3aMMOOTHOLWEHMA NONYAALMIA Pa3HbIX BUAOB B 3KocucTeme. KpyroBopoT BeLLEecTs M MOTOK SHEprnn B
aKocucTeme. YCTOMUYMBOCTb M AUHAMMKa SKOocUcTeM. MocneacTBMA BANAHUA AeATENbHOCTM YeoBeKa Ha skocncTembl. CoxpaHeHne Bruopa3Hoobpa3mna Kak 0OCHOBa
YCTOMYMBOCTM IKOCUCTEMBI.

BuocdepHbI ypoBeHb

CTpykTypa 6nocoepbl. 3aKOHOMEPHOCTU cyllecTBOBaHUA Brochepbl. Kpyeosopomel seuwjecms 8 buocgepe. TnobanbHble aHTPONOreHHbIE USMEHEHUA B

6uocdepe. Mpobnembl ycTonunsoro passutus. lepcrnekmuss! pazsumusa 6UOM02UYECKUX HAYK.



TemaTtuyecKkoe nnaHupoBaHue

10 knacc
Ne Tema Kon-so
yacos
1 BeegeHue. 5
2 MoneKynapHbI YPOBEHDb 12
3 KneTouHbIn ypoBeHb 18
Utoro 35
11 knacc
Ne Tema Kon-so
yacos
1 OpraHn3mMeHHbIN YPOBEHb 10
2 MonynALMOHHO-BNAOBOM YPOBEHDb 8
3 JKOCUCTEMHbIN YPOBEHb 8
4 BuochepHbIn ypoBeHb 8
Utoro 34




