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IosicHUTEILHAA 3aNIUCKA

Pabouas nporpamma no 6uosioruu B 10-11 xnaccax (yriyOieHHbIH ypoBeHb) COCTaBICHA
B COOTBETCTBUM ¢ DelepalibHbIM IOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM CPEIHETO
obmero obpaszoBanusi(®I'OC COO), mnporpammoii mo Ouonoruu: «buonorus. IlpumepHsie
pabouune nporpammsbl. [IpenmerHase nuHus yaeOHUKOB «JIuHus sxu3am». 10—11 kmaccsl: yueo.
nocobue /1t 001eo0pa3oBaTeIbHBIX OpraHu3aiuii: yriayonéunsiii yposens / B. B. Tlaceunux, I
I'. [lIsenos, T. M. E¢pumoa. — M.: IIpocsemenue, 2021.
buonorus. 10 kmacc :yuyeOHWK mis 0O0IIeoOpa3oBaTEIbHBIX OpTaHW3alldN: YIITYOJICHHBIN
ypoBeHs/ iof pen. B.B.Ilaceunuka.-M.:IIpocsemienue, 2021.

buonmorus. 11 xnacc :y4eOHHMK it 0OIIe00pa30BaTENbHBIX OpraHU3alMN: YTIyOJIIeHHBIN
ypoBenb/ o pea. B.B.Ilaceunuka.-M.:IIpocsenienue, 2021.

JlanHas pabodvas mporpaMma pacCcyMTaHa Ha TPOBEJCHUE 3 YacOB B HENENIO NMPH WU3YUYCHHUH
npenqmera B TeueHue nByX JeT (10 m 11 xmaccer). OOmiee umcino yd4eOHBIX YacoB 3a 2 roja
o00yuenus coctasiser 207 4, u3 Hux 105 1 (3 u B Hegemo) B 10 kiacce, 102 1 (3 4 B HeAen0) B
11 xnacce.

1.IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS KYPCA BUOJIOI'HU

JIMYHOCTHBIMHU Pe3yJIbTaTAMH OCBOCHHS BBITYCKHHUKAMH CTapUIeld MIKOJBI YTITyOJIEHHOTO
Kypca OMOJIOTHH SBIISIOTCS:

1) peanm3amuu STHYECKUX YCTAHOBOK 110 OTHOUICHHIO K OWOJIOTUYECKUM OTKPBITHSM,
UCCIICIOBAaHUSAM U MX Pe3yJIbTaTaM;

2) nmpu3HaHMUS BHICOKOW IIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUSX, 30POBBSI CBOETO U JIPYTUX
Jro/IeH, peau3aliy yCTaHOBOK 3/J0POBOTO 00pa3a JKU3HHU;

3) bopmupoBaHHEe TIO3HABATEILHBIX MOTHBOB, HANPABJICHHBIX HA MOJY4YCHHE HOBOTO 3HAHUS B
oOnacti OMONIOTUM B CBSI3U ¢ Oyaymied nmpoecCHOHATbHON AEATeNbHOCTIO MM OBITOBBIMU
npoOjeMaMH, CBA3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 370pPOBbS U OSKOJOTUYECKOU
0€30MacCHOCTH.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BBIITYCKHUKAMH CTAPIIEH IIKOJIBI YTIyOJIEHHOTO
Kypca OMOJIOTHH SBIISIOTCS:

1) oBnageHHe COCTaBISAIOIIMMHU HCCIEAOBATENbCKOM W MPOEKTHOW AESTENBbHOCTH, BKJIIOYAs
YMEHHUS BHJIETh MpOOJeMy, CTaBUTh BOMNPOCHI, BBIJBUTATh TUIOTE3bl, JaBaTh ONpEACICHUS
MOHATHSM, KJacCH(UIIMPOBATh, HAOMIONATh, MPOBOJUTH AIKCIEPHUMEHTHI, JI€TaTh BBIBOABI U
3aKJIIOYEeHHUs], CTPYKTYpUPOBaTh MaTepuall, O0bICHATh, JOKa3bIBaTh, 3ALIUILATh CBOM UIICH;

2) ymeHus paboTaTb C pa3HbIMH HCTOYHUKAMU OMOJOTMYECKONM HH(POpMAIUU: HAXOJIWUTh
OMOJIOTMYECKYI0 HMH(OpPMAIMI0 B pa3lIUYHbIX HCTOYHUKAX (TEKCTe Yy4yeOHUKa, Hay4yHO-
HOMYJISIPHOM  JTMTEpaType, OMONOTMYECKHX CIIOBApSAX U CIPABOYHUKAX), AHAIM3UPOBATH M
OLIEHUBATh WH(POPMAIIHIO, TIPe0OPa30BEIBATh HHPOPMALIUIO U3 OJHON (OPMBI B IPYTYIO;

3) criocoOHOCTh BHIOMpPATh LIEJNEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX JACUCTBUAX U MOCTYNKaX
10 OTHOUIEHMIO K KMBOW IIPUPOJIE, CBOEMY 370POBBIO U 30POBbIO OKPYKAOILUX;

4) yMeHHs aIeKBaTHO MCIIOJB30BAaTh PEUEBhIC CPEICTBA IS AUCKYCCHU M apryMEHTAIlUN CBOCH
NO3ULIMHU, CPABHUBAThH Pa3HbIE TOUKU 3PEHUS, ApIYMEHTUPOBATh CBOIO TOUKY 3PEHHUSI, OTCTAUBATh
CBOIO IIO3UIIMIO.

[IpenmMeTHBIMH pe3yJIbTaTaAMM OCBOEHHUS BBIMYCKHUKAMH CTapllei LIKOJIbI Kypca Ouojoruu
YIIIYOJIEHHOTO YPOBHS SIBJISIOTCS:

-B TI03HABATEILHOM (MHTEIJIEKTYaIbHOM) cepe:

1) xapakTepucTUKa COJEepXKaHUA OMOJIOTMYECKHX TeOpuil (KJIeTOYHas, SBOJIOLMOHHAS TEOpHUs
Hapsuna); ydenuss BepHaiackoro o Oumocdepe; 3akoHOB MeHzaens, 3aKOHOMEPHOCTEH
U3MEHUYMBOCTH; BKJIa/1a BBIJAIOIIUXCS YUYEHBIX B Pa3BUTHE OMOIOTHYECKOM HAYKH;



2) BBIJICJIEHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIIOTUYECKUX OOBEKTOB (KJIETOK: PACTUTEIBHBIX U
JKUBOTHBIX, JTOSICPHBIX U SJIEPHBIX, MOJIOBBIX M COMAaTUYECKUX; OPTaHU3MOB: OJHOKIIETOUYHBIX U
MHOTOKJICTOYHBIX;, BHJIOB, IKOCHCTEM, OHocepsl) U mporeccoB (0OMEH BEMIeCTB, pa3MHOXKEHUE,
JIEJICHNEe KIIETKH, OIUIOJOTBOPEHHUE, AECHCTBHE HMCKYCCTBEHHOTO U E€CTECTBEHHOI'O OTOOPOB,
dbopMHUpOBaHHE MPUCITOCOOICHHOCTH, O00pa3oBaHWE BHAOB, KPYrOBOPOT BEIIECTB U
IpeBpalleHHs YHEPTUU B 3KOocUcTeMax U buocdepe);
3) oObscHeHue ponu OHOJIOrMM B (HOPMHPOBAHMM HAYYHOTO MHPOBO33PEHHUS; BKIIaja
OMoJIOrnYecKux Teopuil B (hOpMUPOBAHHE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUDA;
OTPHIIATEIIFHOTO BIIUSHUS QJIKOTOJII, HUKOTWHA, HAPKOTUYECKHX BEIIECTB HA pPa3BHTHE
4eJIOBEKa; BIIMAHUS MYTAareHOB Ha OpraHU3M 4YeJIOBeKa, HKOJOIMYECKUX (PAKTOpPOB Ha
OpPTraHU3MBbI; TPUYWH HBOJIOIUH, W3MEHSEMOCTH BHUIOB, HAPYIICHHHA Pa3BUTHS OPraHU3MOB,
HACJIC/ICTBEHHBIX 3a00JI€BaHU, MyTallUi, YCTOHUYMBOCTU ¥ CMEHBI YKOCUCTEM;
4) npuBeaeHUE 10KA3aTENbCTB (apryMEeHTalMs1) €MHCTBA )KUBOW U HEXUBOM IPUPOJIBI, POJICTBA
KHUBBIX OPTraHU3MOB; B3aUMOCBS3€H OPraHM3MOB M OKpYXarolled cpeabl; HeOOXOIUMOCTH
COXpaHEHUsI MHOT000pa3usi BUJIOB;
5) ymeHue noab30BaThCsl OMOIOTUYECKOM TEPMUHOIOTHENH U CUMBOJIUKOIA;
6) pelieHHe SJEMEHTApHBIX OHOJIOTMYECKUX 3a7a4, COCTABIICHHE SJIEMEHTAPHBIX CXEM
CKPELIMBAHUA U CXEM IIEPEHOCA BEIIECTB U SHEPIHU B HKOCUCTEMAX (LIEMH MUTAHUSA);
7) onmcanue ocodeit BUI0B 110 MOP(HOIOTHIECKOMY KPUTEPHUIO;
8) BBISBJICHHWE M3MEHYMBOCTH, HMPUCHOCOOICHUN OpPraHU3MOB K cpeie OOMTaHHs, NCTOUYHUKOB
MYTareHOB B OKpY’Karomied cpene (KOCBEHHO), aHTPOIOTCHHBIX W3MEHEHHH B JKOCHCTEMax
CBOEH MECTHOCTH; M3MEHEHHI B SKOCHCTEMaX Ha OMOIOIMYECKUX MOJECIAX;
9) cpaBHEHHE OMOJIOTHYECKUX O0OBEKTOB (XMMHYECKHI COCTaB TEJ )KUBOW M HEKUBOMW MPUPO/IBI,
3apoJbIIIa YelloBeKa M JAPYIMX MIIEKONHUTAIOUINX, IPUPOAHBIE SKOCUCTEMBl U arpO3KOCHCTEMbI
CBOEH MECTHOCTH), POIECCOB (€CTECTBEHHBIM U MCKYCCTBEHHBIN OTOOPHI, MTOJIOBOE M OecIionoe
pasMHOKEHHUE) U GOPMYIMPOBKA BHIBOJIOB HA OCHOBE CPAaBHEHHUS.
-B LICHHOCTHO-OPUEHTALIMOHHOM cdepe:
1) aHanuM3 W OLEHKAa pa3IMYHBIX TUIIOTE3 CYIIHOCTHU JKU3HHU, MPOMCXOXKICHUE 4YeloBeKa M
BO3HUKHOBEHHUE >KU3HHU, TIJIO0AIbHBIX 5SKOJOTMYECKHX MpoOJeM U MyTed HUX pelleHus,
HOCJIEICTBHI COOCTBEHHOM IEATEILHOCTH B OKPYKAIOLIEH cpere; Ononornueckoil nupopmauu,
MOJTy4aeMOM U3 pa3HbIX UCTOYHHUKOB;
2) OLEHKa S3TUYECKHUX aCHEKTOB HEKOTOPBIX MCCIEJOBAHUNH B 00JacCTH OMOTEXHOJIOTUU
(KJIOHUpOBaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAPAaBIEHHOE H3MEHEHUE TE€HOMA).
-B cdepe TpPyIOBOH JESATEIBHOCTHU: OBJIAJCHHE YMEHMSAMHU U HABBIKAMU ITOCTAHOBKH
OHMOJIOrMYECKHUX IKCIIEPUMEHTOB U OOBSICHEHHUS UX PE3YJIbTATOB.
-B cepe QU3MUECKON IEATETBHOCTH: OOOCHOBAaHHUE M COOJIOACHHUE Mep NPOPHIAKTUKU
BUPYCHBIX 3a00JI€BaHUM, BPEHBIX MMPUBBIYCK (KypeHHE, YITOTpeOIeHUE aTKOT OIS, HAPKOMAHU);
MIPaBUJI IIOBEJAECHUS B OKPYKAIOLLEH Cpelie.

B pesynbrare msydenus ydeOHoro mnpeamera «buonorus» Ha ypoBHE cpeaHero oOIero
00pa30BaHUs BHITYCKHUK Ha YIIyOJI€HHOM YpOBHE HAYUHUTCS:
— OIICHUBAThH POJIb OMOJIOTUYECKUX OTKPBITUN U COBPEMEHHBIX MCCIEOBAHUM B Pa3BUTHH HAYKU
U B [IPAKTUYECKOU JEATENBHOCTH JIIOJIEH;
— OLIGHUWBaTh pPOJb OuoNorud B (OPMHUPOBAHUM COBPEMEHHOM HAay4yHON KapTHUHBI MHpAa,
MIPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTHUSI OMOJIOTHH;
— YCTaHaBIMBATh M XapaKTEPH30BaTh CBSI3b OCHOBOIOJATAIOMIMX OMOJOTMYECKUX MOHSATHHA
(kJeTka, OpraHusM, BU, PKOcHcTeMa, Ouocdepa) ¢ OCHOBOIONATAIONIMMH TOHITUAMU APYTUX
€CTECTBEHHBIX HayYK;
— 00OCHOBBIBATh CHUCTEMY B3IJISJIOB Ha JKUBYIO NMPUPOAY M MECTO B HEH ueloBeKa, MPUMEHSs
OMOJIOTHYECKHE TEOPHH, YUYCHHs, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHMMAaTh TPaHUIBl UX
MPUMEHUMOCTH;
— MPOBOJIUTH YU4EOHO-HMCCIIEOBATENBCKYIO EATENFHOCTh M0 OMOJIOTHU: BBIABHTaTh THIIOTE3HI,
IUTAHUPOBATh paboTy, OTOMPATh U MPEoOPa30BBIBATH HEOOXOAUMYIO MH(OPMAIINIO, TPOBOIUTH



AKCIIEPUMEHTBI, UHTEPIIPETUPOBATh PE3YJbTaThl, J€JaThb BbIBOJbI HAa OCHOBE IOJYUYEHHBIX
pE3yJIbTaTOB;

— BBISBIATh M OOOCHOBBIBATH CYIIECTBEHHBIE OCOOEHHOCTH pPAa3HBIX YPOBHEH OpraHU3aIfH
KU3HU;

— YCTaHaBJIMBaTh CBS3b CTPOCHUS U (PYHKUUH OCHOBHBIX OMOJOTMYECKMX MAaKpOMOJEKYJ, MX
pOJIb B IIpoIeccax KJIETOYHOTO METaboIn3Ma;

— pelaTh 3ajjaud Ha ompeneneHue nociaeaosarenbHoctu HykneotunoB JIHK n nPHK (MPHK),
antukonoHoB TPHK, mocnenoBarenbHOCTH aMMHOKHUCIIOT B MOJIEKYJIe OeiKa, IpUMEHssl 3HaHUS
0 peakuusX MaTPUYHOI'O CUHTE3a, FTEHETUYECKOM KOJI€, IPUHIUIIE KOMIJIEMEHTAPHOCTH;

— Jie7aTh BBIBOJIBI 00 M3MEHEHUSX, KOTOPbIE MPOM30MAYT B IpolleccaX MaTPUYHOIO CHHTE3a B
cllydae U3MEHEHUs MMOCIIeI0BATEIbHOCTH HyKIeoTu10B [JHK;

— CpaBHUBATH (a3bl JeJICHUs KIETKU; peliaTh 3a/1a4i Ha ONpe/IeieHue U CpaBHEHHE KOJIMYECTBA
reHetTudyeckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKJIETOYHBIX OPTraHU3MOB B
pa3HbIX (hazax KJIETOYHOI'O LIMKJIIA;

— BBISBJIATh CYLIECTBEHHbIE NMPU3HAKU CTPOCHHUS KJIETOK OPraHU3MOB Pa3HBIX LAPCTB >KUBOU
HPUPObI, YCTaHABIMBATH B3AaUMOCBS3b CTPOCHUS U (DYHKIMI yacTeit 1 OpraHOMIOB KIIETKH;

— 0OOCHOBBIBaTh B3aUMOCBSI3b IUIACTHYECKOIO U HHEPreTUYECKOr0 OOMEHOB; CpaBHUBATH
IPOIECChl MIACTUYECKOT0 M 3HEPreTMYeCKOro OOMEHOB, MPOMCXOIAIIMX B KIETKAaX >KUBBIX
OpraHHU3MOB;

— ONpPENENATh KOJIMYECTBO XPOMOCOM B KIIETKAaX PAacTEHUN OCHOBHBIX OTHEJIOB HAa Pa3HBIX
JTanax >KU3HEHHOT' O IIUKJIa;

— pelaTh T'€HETHYEeCKHe 33Jayd Ha JAUTHOpPHIHOE CKpEIMBaHHUE, CLEIUIEHHOE (B TOM 4YHCIe
CLEIJICHHOE C II0JIOM) HAaCJI€JJOBAaHUE, AHAIU3UPYIOIIEE CKpEIIMBAaHUE, NPUMEHAS 3aKOHbI
HaCJIEJCTBEHHOCTU U 3aKOHOMEPHOCTH CLIETVIEHHOT'O HACJIE10BaHU;

— PacKpbIBaTh IPUYMHBI HACIEICTBEHHBIX 3a00J€BaHUM, apr'yMEHTHPOBATh HEOOXOAUMOCTb MEp
NpeayNpexIeHUs TaKUX 3a00JIeBaHUI;

— CpaBHMBATh Pa3HbIE CIIOCOOBI Pa3MHOKEHUSI OPraHU3MOB;

— XapaKTepHU30BaTh OCHOBHBIE 3TaIlbl OHTOI'€HE3a OPTaHNU3MOB;

— BBIABJATH IPUYMHBI U CYIIECTBEHHbIE IPHU3HAKKM MOAM(DUKALMOHHOM M MyTallMOHHOMN
U3MEHUYMBOCTH; OOOCHOBBIBATh POJIb M3MEHYMBOCTH B €CTECTBEHHOM M MCKYCCTBEHHOM OTOOpE;
— 00OCHOBBIBaTh 3HAYEHUE PA3HBIX METOJOB CEJEKIMHM B CO3JaHUMM COPTOB PACTCHHUH, MOPOA
YKUBOTHBIX U IITAMMOB MUKPOOPIraHU3MOB;

— 00OCHOBBIBaTh MPUYMHBI U3MEHAEMOCTH M MHOT0OOpa3us BUJOB, IPUMEHSS CUHTETHUYECKYIO
TEOPUIO IBOJIIOLINH;

— XapakTepu30BaTh IONYJSALUUI0 KaK C€IWHULYy D5BOJIOLUH, BHJ KAK CHUCTEMAaTHYECKYIO
KaTEropHIo U KaK pe3yJbTaT dBOIIOLUY;

— YCTaHaBJIMBATh CBSI3b CTPYKTYPBI H CBOMCTB KOCUCTEMBI;

— COCTaBJIATH CXEMbl IIEpeHOCa BEIIECTB W HHEPrMM B D3KOCHUCTeME (CeTH MUTaHus),
IPOTHO3MPOBATH UX U3MEHEHHUS B 3aBUCUMOCTH OT U3MEHEHUS (PAaKTOPOB CPE.IbL;

— apryMEHTHPOBATh COOCTBEHHYIO MO3MIMIO MO OTHOUICHHIO K 3KOJOTMYECKHM MpobieMaM M
MOBEJICHUIO B IPUPOIHON CpeIe;

— 000CHOBBIBaTh HEOOXOJIUMOCTh YCTOHUMBOTO Pa3BUTHsI KaK YCIOBHS COXpaHEHHs OHOCQepsI;
— OLIEHUBATh MPAKTUYECKOE M 3TUYECKOE 3HAYEHUE COBPEMEHHBIX HCCIIEOBaHUM B OMOJIOTHH,
MEIUIUHE, YKOJIOTMH, OMOTEXHOIOTUH; 00OCHOBBIBATh COOCTBEHHYIO OLICHKY;

— BBIABJIATH B TEKCTE€ OMOJIOTMUECKOTO COACpX aHUs MpoOJeMy M apryMEHTHPOBAaHHO €€
OOBSACHATE;

— TIPE/CTABJIATH OMOJIOTHYECKYI0 MH(OPMAIMIO B BHJIEC TEKCTa, TaOJHIBI, CXEMbI, rpaduka,
MarpaMMbl U JiefaTh BBIBOJBI Ha OCHOBaHMM IPEJCTABICHHBIX JaHHBIX; MPeoOpa3oBHIBATH
rpaduk, TabNIuIly, IMarpaMmy, CXeMy B TEKCT OMOJIOTHYECKOTO COICPIKaHUs.

BrImycKkHUK Ha yriTyOJIEHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUUTHCS:



— OPraHu30BbBIBATL W MPOBOAWTL HWHAWBUAYAJIBHYIO HCCICAOBATCILCKYIO ACATCIIBHOCTH IIO
Ouosorun (WM pa3padaTbiBaTh HHAUBUIYaTbHBINA MPOEKT): BHIABUTATH TUIIOTE3bI, INIAHUPOBATH
pabotry, otOupaTh U MpeoOpa3oBBIBATH  HEOOXOAMMYIO  WHGOPMAIUIO, TMPOBOAHTH
9KCIIEPUMEHTHI, WHTEPIPETHUPOBATh PE3yNbTaThl, J€JaTh BBIBOJbI HAa OCHOBE MOJIYyYEHHBIX
pe3yNbTaToB, MPEACTABIATH NPOAYKT CBOMX HCCIIEJOBAHMIA;

— NPOTHO3UPOBATh IMOCIEACTBUS COOCTBEHHBIX HCCIEIOBAaHMNA C YYETOM 3THYECKUX HOPM H
HKOJIOTUYECKUX TPeOOBaHUM;

— BBIJICIIATH CYILECTBEHHbIE OCOOCHHOCTH )KM3HEHHBIX LIUKJIOB MPEJICTABUTENIEH Pa3HbIX OT/ENIOB
paCTeHI/Iﬁ 1 THUIIOB )KXUBOTHBIX, 1/1306pa>1<aTL LUKJIbI PAa3BUTHUA B BUAC CXEM;

— aHaJIM3MpOBAaTh M MHCIIOJIB30BaTh B PEIICHUMHM Y4YEOHBIX M HCCIENOBATENIbCKUX 3a]ad
I/IH(l)OpMaIII/II-O O COBPEMCHHBIX UCCIICAOBAHHUAX B 6I/IOJ'IOFI/II/I, MEAUIIMHE U DKOJIOTHH,

— apryMEeHTHpOBaTh HEOOXOJMMOCTbh CHHTE3a €CTECTBEHHO-HAYyYHOTO M COLMOI'YMaHUTapHOTO
3HAHUS B 310Xy UH(DOPMAIIMOHHON LIMBUIIU3ALINY;

— MOJENUpPOBaTh HM3MEHEHHWE OHKOCHUCTEM TIOJ BIMSHUEM Pa3IUYHBIX TIpynn (HakTopoB
OKpY>Karollei Cpeibl;

— BBIABJIATH B IIPOLIECCE HCCIIEN0BATENILCKON JESITEIBHOCTH IOCIEACTBUS aHTPOIOIE€HHOIO
BOSHGﬁCTBHﬂ Ha 3KOCUCTEMBI CBOCI'O PETHUOHA, ITpeajiaratb CHOCOObI CHYYKEHUS AHTPOIIOTCHHOT'O
BO3/ICICTBYSI HA YKOCUCTEMBI;

— HCIIOJIB30BaTh HpI/IO6peT€HHBI€ KOMIICTCHIIUU B Hp&KTH‘-IGCKOfI JACATCIIBHOCTH U HOBCGI[HCBHOI\/’I
KHU3HU JJIs1 OpUOOPETEHUs] OMbITa JEATeNbHOCTH, NpeALIecTBYIOIEH MpodecCUOHATbHON, B
OCHOBE KOTOPOM JIEKUT OUOJIOTHsI KaK y4eOHbIN MpeMeT.

2. COAEP)KAHUE KYPCA BUOJIOI'MU (yriy0/1eHHbI ypPOBeHb)

BBenenue

buonoruss xak KOMIUIEKC HayK O JKMBOM IpUpoAe buosiorns kak KOMIUIEKCHas Hayka.
CoBpeMeHHbIe HarpaBiieHUs] B Onosyoruu. CBsi3b OMOJIOTUM C IPYTMMHU HayKamu. BeimonHeHue
3aKOHOB (M3MKM W XMMHUHU B OkMBOM mnpupose. CHHTE3 €CTECTBEHHO-HAyyHOIO H
COLIMOTYMAHUTAapHOI'0 3HAHMWS HA COBPEMEHHOM JTale pa3BuTus LuBUIM3anuu. IIpakrtuyeckoe
3Ha4YeHUe OMOJIOTMYECKUX 3HaHUM. bronornueckue cucreMsl Kak MpeaMeT U3ydeHus: OMOIOTHH.
OCHOBHBIE TPUHIMIBI OpraHu3alMd W (YHKIMOHUPOBAHUS OHOJOTHUECKUX  CHUCTEM.
bruonornueckne cucTeMbl pa3HBIX YPOBHEH OpraHu3aluu. ['MIIOTE3pl M TEOpPHH, UX DPOJIb B
(GOopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa. MeToabl Hay4yHOTo
MIO3HAHUSI OPraHWYECKOT0 MHpa. DKCIEPUMEHTAJIbHBIE METOAbI B OMOJOIMH, CTaTUCTHYECKas
00paboTka gaHHbIX. CTpYKTypHBIE U (DYHKIIHOHAIBHBIE OCHOBBI )KHU3HU.

MoJiekyasipHbId YPOBEHb

MonekyiapHbIE OCHOBBI JKM3HU. MAaKpOaJIeMEHTsI M MHUKpPO3JIEMEHThl. Heopranuueckue
BemlecTBa. Boma, ee ponp B xkuBod mpupozae. I'mapodunbHOCTs M rHApOoPOOHOCTH. Poinb
MUHEpPAJIbHBIX coyied B KieTke. OpraHuyecKkue BELIECTBA, IOHITHE O PEryJIspHbIX U
HeperyJspHbIX OHonoiauMepax. YTieBoJbl. MoHOCaXapy/ibl, OJUIOCaXapyuibl U MOIUCAXAPHIBL.
O®Oyukuuu yriaeBojoB. Jlunuapl. @PyHxuuu aunuaoB. benku. @ynkuum OenkoB. MexaHusm
neiictBus pepmenroB. Hyknennossle kucnotel. JJHK: ctpoenue, cBoiicTBa, MecTOINONOKEHHE,
¢ynkuuu. PHK: crpoenue, Bunpl, pynkuuu. ATD: crpoenue, pynkuun. Jpyrue opranuueckue
BeulecTBa kieTkd. HanoTexHomoruun B Ouosoruu. Bupycel — HekseTouHass (opma >KU3HU.
CriocoObl mepenaund BUPYCHBIX MH(EKIMA UM Mepbl NPOPUIAKTHUKH BUPYCHBIX 3a00JE€BaHMM.
Bupyconorus, ee mpakTH4eCKOe 3HaYCHHE.

KieTouHnblii ypoBeHb.
Knerka — cTpykTypHas u (yHKUMOHaJbHAs €OUHHUIIA OpraHu3ma. Pa3BuTue IUTOJIOTHU.
COBpCMeHHLIC MCTOAbI U3YUYCHUS KIICTKH. Knerounas TCOpHA B CBCTC COBPCMCHHBIX JAHHBIX O
CTPOCHUH U PYHKIUAX KICTKU. Teopus cumoOunorene3a. OCHOBHBIE YAaCTH M OPTaHOUIBI KJIETKHU.



Crpoenne u ¢yHKIMH Ononornyeckux memOpan. Lluromnaszma. fAnpo. Ctpoenne u QyHKIUU
xpomocoM. MeMOpaHHble U1 HeMeMOpaHHble opraHouzbl. Llurockenet. Brmouenus. OCHOBHBIE
OTJIMYUTEIbHBIE OCOOEHHOCTH KJIETOK MpOKapuoT. OTINYUTEIbHBIE OCOOEHHOCTH KIIETOK
sykapuoT Knerounsiit merabonusMm. depMeHTATHBHBIN XapakTep peakluii OoOMEHa BEIEeCTB.
DTambl JHEPreTHYECKOro oOmeHa. Al’poOHOe U aHa’poOHOoe apixaHue. Poib KIETOYHBIX
OpPraHOMJIOB B MPOLIECCAX IHEPreTHUEecKoro ooMeHa. ABTOTpodsl U rereporpodsl. doTocuHTeE3.
®a3bl porocuHTe3a. XemocuHre3. HacnencTtBenHnas uHpopMmanus U e€e peanu3alus B KIETKE.
I'eHeTnyeckuii KoJ, €ro CBOWCTBA. OBOJIOLMSA IHpeAcTaBleHUd o reHe. CoBpeMEHHbIE
IpeJICTaBICHUs O reHe U reHome. buocunTes Oenka, peakuu MaTpU4YHOIO CUHTE3a. Perymsmus
paboOThl Te€HOB M MpPOIECCOB OOMEHa BELIECTB B KIETKE. ['eHHas WH)XEHEepHus, T'€HOMHKA,
nporeomuka. Hapyienne OMOXMMHUYECKUX TMPOLIECCOB B KIIETKE IMOJI BIUSHHUEM MYTareHOB U
HApKOTEHHBIX BellecTB. Kierounsld 1muki: uHTepdasa u jaeneHue. MUTO3, 3HaU€HUE MUTO3a,
¢da3pl MuTo3a. ComaTHuecKkue U IOJIOBble KJIeTKu. Meiio3, 3HaueHue Mmeilosza, ¢a3pl Meiosa.
Meiio3 B KM3HEHHOM LUKJIE OpraHu3MoB. DopmupoBaHHE MOJOBBIX KJIETOK Yy IIBETKOBBIX
pacTeHMi U MO3BOHOYHBIX KMUBOTHBIX. Perynsnus neneHus KJIeToK, HapyIlIeHUs PEeryJsiluu Kak
npudnHa 3a6oneBanuil. CTBOJIOBbIE KIETKH.

Opranu3sMeHHbId YPOBEHb.

OCOOEHHOCTH  OJJHOKJIETOYHBIX, KOJOHHAJIBHBIX W  MHOTOKJIETOYHBIX  OpPraHU3MOB.
B3aumocBs3p TkaHe#l, OpraHoB, CHUCTEM OpPraHOB KaK OCHOBA IIEJIOCTHOCTH OpraHu3Ma.
OcHOBHBIE TIPOLIECCHI, NPOUCXOASIINE B OpraHU3Me: NUTAHWE M NUIIEBAPEHUE, IBUKCHHUE,
TPAHCHOPT BEILIECTB, BBIACICHUE, PA3APAKUMOCTb, peryisnus y opraHu3mon. [lognepkanue
roMeocrasa, NPUHLIUI OOpaTHOW cBsizu. Pa3mMHOXeHue opranuszmoB. becronoe u mosioBoe
pa3sMHOXeHHE. J[BOWHOE OIUIOIOTBOPEHHE Yy IIBETKOBBIX pacTeHUW. BUIbl OMIog0oTBOpeHUS Y
KHUBOTHBIX. CrocoObl pa3MHOMKEHHsI y pacTeHUi W >KUBOTHBIX. IlapreHorenes. OHTOreHes.
OMmbpuoHanpHOe paszButue. I[loctamOpuoHanpHOE paszBuTHe. [IpsiMmoe u HempsiMoe pa3BUTHE.
JKv3HEeHHblE IUKIBI pa3HbIX TPYNI OPraHU3MOB. Perynduus WHAMBUIYaJbHOTO pa3BUTHUS.
[IpuunHBI HapylIeHU pa3BUTUS OPraHU3MOB. McTOpHsT BOZHUKHOBEHUS U Pa3BUTHS T€HETHKH,
METOAbl TEHETHKH. [ eHeTHUecKue TEPMHHOJIOTUS W CHMBOJIMKA. ['€eHOTMN W (EHOTHIL
BeposTHOCTHBIN XapakTep 3aKOHOB T'€HETUKH. 3aKOHBI HacieacTBeHHocTH [. Menaens u
yCIOBUSL HX BbINOJNHEHMWs. lluTonormyeckue OCHOBBI 3aKOHOMEPHOCTEW HAclIeAOBaHUS.
AHanusupyroliee CKpelMBaHue. XPOMOCOMHAs Teopusl HacieACTBEHHOCTH. ClierieHHOe
HacyieJoBaHue, KpoccuHrosep. Ormpenenenue mnosa. CIEMIEHHOE C I0JOM HacjelOBaHHUE.
B3auMopeiicTBuE alIeNbHBIX U HEAUIENIbHBIX T€HOB. | €eHeTHYEeCKHE OCHOBBI MHAUBUIYAJIBHOIO
pa3BuTus. ['eHeTHMUeckoe KapTHpoBaHME. ['€HETMKa 4YeNOBEKa, METOAbl M3yUEHUS TE€HETUKU
yelioBeKa. PenponykTuBHOE 3/10poBbe ueioBeka. HacnenctBeHHble 3a001€BaHUs YEIOBEKa, MX
IpeaynpexaeHue. 3HAU€HWE TEHETUKU I MEIULUHBL, 3THUYECKHE acleKThl B o0iacTu
MeIUIMHCKON reHeTuku. ['enotun u cpena. HenacneactseHHas n3aMeHYMBOCTh. Hopma peakiun
npu3Haka. BapuanMoHHBIM psiag M BapualMoHHas KpuBasd. HacnencTBeHHass M3MEHYHMBOCTb.
Bunel wHacnenctBeHHoW wu3MeHuUMBOCTH. KoMOMHaTHBHAasT W3MEHUYUBOCTb, €€ HCTOYHHUKU.
Myranuu, Buasl MyTtanuil. MyTrareHsl, UX BIHSHHME Ha OpraHu3Mbl. MyTanuu Kak IpUYMHA
OHKOJIOTHYECKHUX 3a00seBanuii. BHesepHas HacaeICTBEHHOCTh U U3MEHUNBOCTh. DMUT€HETHKA.
Jomectukanus u cenexuus. LIeHTppl 0l0MaIIHUBAHUS KUBOTHBIX M LIEHTPBl IPOUCXOXKIACHUS
KYJIBTYPHBIX pacTeHUi. MeTobl CeNeKINH, UX TeHETUUECKUE OCHOBBI. VICKycCTBEHHBINH OTOOP.
YckopeHue U MOBBIIEHHE TOYHOCTH O0TOOpA ¢ TMOMOIIBIO COBPEMEHHBIX METOJOB I'€HETUKH U
OMOTeXHONOrMM. ['eTepo3nuc U ero HCIOJIb30BAHHWE B CENEKUUHU. PaciimpeHue reHeTHUYecKOro
pa3HoOOpa3usi CEeNeKIMOHHOTO0 MaTepualia: [MOJUIUIOWIUS, OTHalieHHas THOpuaAu3aIus,
HKCIEPUMEHTAIbHBIA MYyTareHe3, KJIETOYHas WMH)KEHEpHs, XPOMOCOMHAsl WH)KEHEpHsl, FeHHas
umxenepus. buodezonacHocts. Teopus HBONIOIHH.

ITonymaMOHHO-BUOBOM YPOBEHSD.

Pa3Butne »sBomonmonHeix wuzae. Hayunsle B3rmsaael K. Jlunnes u XK.b. Jlamapka.
OpomtonmonHas teopus Y. JlapBuna. CBuaeTenbcTBa SBOMIONUM  JKMBOM  MPHUPOJBI:



MAJICOHTOJIOTUYECKHUE, CPaBHUTEIbHO-AHATOMHUYECKHE, AMOPHOJIOTHYECKHE,
Ouoreorpaduueckue, MOJEKyIIpHO-TeHeThYecKkre. Pa3Butue npencrasieHuii o Buae. Bun, ero
kputepuu. [lomymsuus kak (opma CyImIeCTBOBaHHS BHJA W KaK JJEMCHTApHAs CIWHUIA
sBoitounu. CHHTETHYEecKass TEOpHsl SBOJIOUMH. MUKpPO3BOMIONMSA M MaKPO3BOIIOLHUS.
JIBIKyIIIME CHUIIBI DBOJIIOIIMH, UX BIMSHUE HA TeHO(POH T monmyssiiuu. Jpeid reHoB u ciydaifHpie
HEHampaBlIeHHbIE W3MEHEHUs reHodoHga momynsuuu. YpaBHeHHe Xapau—BaitnOepra.
MoutekynapHO-TEHETUUECKHEe MEXaHW3Mbl dBomtonuud. Dopmbl  ecTecTBEHHOro  OTOOpa:
IBUOKYIIAsi, CTAOWIM3HpYIOIas, AU3PYNTHBHAS. DKOJIOTHUYECKOe U reorpaduieckoe
BunooOpazoBanne. Hampapnenus u mytd sBomtonud. DOpMbl SBOJIONWU: JTUBEPTEHITUSA,
KOHBepreHuus, napamenusM. Mexanusmbl anantauuid. Kospomtouus. Ponb 3BOMOLMOHHON
TeopuH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI MUpa. MHOroo0pa3ue OopraHu3MOB U
MPUCIIOCOOJICHHOCTh OPTaHU3MOB K Cpele OOWTaHHs Kak pe3ylbTaT IBOMOLMU. [IpUHIMITBI
kinaccuukanuu, cucrematuka. OCHOBHBIE CHUCTEMATHYECKUE TPYMIBl OPraHUYECKOTO MHpA.
CoBpeMeHHbIE MOAXO0/bI K Kilaccu(uKauu opranu3moB. Pa3Butue xu3Hu Ha 3emie. MeTomabl
JATUPOBKH COOBITUH MPOILIOr0, T€OXPOHOJOTHYECKas INKana. [ MIoTe3bl MPOUCXOKICHUS
xu3Hu Ha 3emiie. OCHOBHBIE 3Tambl 3BONIOIUU Ouochepsr 3emnu. KitoueBblie cOOBITHS B
ABOJIIOIIMMA PACTEHUW W JKUBOTHBIX. BbeiMupanue BugoB U ero mnpuuuHbl. COBpEMEHHBIC
NPEACTABICHUS] O MPOUCXOXKIACHUU desoBeka. (CHCTeMAaTHYecKoe IMO0JO0KEHHUE 4YeJlOBeKa.
Opontonus yenoBeka. dakTopsl HBONOLMU YesloBeKa. Packl uenoBeka, UX MPOUCXOXKACHUE U
eauHCTBO. OpraHu3Mbl U OKpY’KaroIlas cpesa.

JKOCHCTEMHBIN YPOBEHb.

Oxonorudeckre (akTOppl M 3aKOHOMEPHOCTH WX BIHMSHHS Ha OPTraHU3Mbl (TPUHITUI
TOJIEPAHTHOCTH, JUMHUTHpYIomme (axTopsl). Ilpucrnocobnenus opraHu3MoOB K JIEHCTBUIO
sKoJIoTHUecKuX (hakTopoB. buonornueckue putmsl. B3aumoeiicTBue 3ko10rudeckux pakTopos.
Dxonornueckas Huma. buoreorneno3. Dkocuctema. KoMmoHeHTH dkocucTeMbl. Tpodudeckue
ypoBHH. Tunbl nuieBbix neneil. [luimeBas cerb. KpyroBopoT BemIeCTB U MOTOK HHEPTUH B
3KocucTeMe. bruoTnueckre B3aMMOOTHOIIEHHSI OPTaHU3MOB B 3KocHcTeMe. CBOMCTBA SKOCHCTEM.
[TponykTuBHOCT, © OMOMacca dKocucTeM pasHbix TuUNoOB. Cykneccus. Camoperymsius
skocucteM. [locrneacTBusi BIMsAHUSA AESITENLHOCTH YelloBeKa Ha 3kocucTeMbl. HeoOxoammocTs
COXpaHEeHHs OMOPa3HOOOPa3Us IKOCUCTEMBI. ATPOIIEHO3bI, KX OCOOEHHOCTH.

buocdepublii ypoBeHb.

Yuerane B.M. Bepuaackoro o oOmochepe, HOocdepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl. KommoneHnTsr 6nocdepsl u ux ponb. KpyroBopots! BemiectB B 6nochepe. bruorennas
murparusi atomoB. OcHoBHBIE OuoOMBI 3emiu. Ponb denmoBeka B Ouocdepe. AHTPOIIOTCHHOE
BO3/clicTBIe Ha Owocdepy. I[IpupomHble pecypchl M palMOHAIBHOE MPHUPOIOIOIB30BAHHE.
3arpsizaenue Ouocdeppl. CoxpaHeHHE MHOTOOOpa3Wsi BUIOB KaK OCHOBa YCTOHYHBOCTH
ouocdeprl. BoccranoBuTenbHas dkosorus. [IpoGieMsl ycToiunBoro pa3Butus. [lepcrieKTHBBI
pa3BUTHsI OMOJOTHYECKUX HAYK, aKTyaIbHbIE TPOOIEMBI OUOJIOTHH .

[IpumepHBIii mepedeHb Ta0OPATOPHBIX M MPAKTUYECKUX paboT (Ha BBIOOp YUHTENS):
1.Vcrionp30BaHme pa3InYHBIX METOIOB IPU H3YYCHUN OMOJIOTHYECKUX OOBEKTOB.
2. TexHuKa MHUKPOCKOIIMPOBAHHUSI.
3. M3y4eHune KIeTOK pacTeHHUI U KUBOTHBIX MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOTpenaparax u
UX OTHCAHHE.
4. IlpuroToBneHue, paccMaTpuBaHue U OMMCaHNE MUKPOIIPENapaToB KIETOK PACTEHHIA.
5. CpaBHEHUE CTPOEHHUS KIIETOK PACTEHHI, )KUBOTHBIX, TPUOOB U OaKTepUil.
6. M3ydeHue ABMKEHUS [IUTOIIA3MBI.
7. VI3yyeHne Tia3MoJin3a M JIETUIa3MOJT3a B KIIETKaX KOXKHIIBI JTyKa.
8. HzydeHue (epMEHTATMBHOTO paCIICIJICHUs] TEePOKCHAA BOIOPOAA B PACTUTENBHBIX H
JKUBOTHBIX KIJIETKAaX.
9. O6Hapy>xeHue 6ETKOB, YIIIEBOAOB, JIUITHU/IOB C MOMOIIBI0 KAUECTBEHHBIX PEAKIIUM.



10. N3yuyeHne KaTaTUTHYECKONW aKTHBHOCTH ()EPMEHTOB (Ha TpUMEpe aMHyIa3bl I KaTajasbl).
11. HaGmroneHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JyKa Ha TOTOBBIX MUKpPOIIpenapaTax.

12. U3ydenwue craaunii Meiio3a Ha TOTOBBIX MHUKpOTIperaparax.

13. Pemienue s1eMeHTapHBIX 33124 IO MOJIEKYIISIPHOM OMOIOTHH.

14. BrisBieHue nIpu3HAKOB CXOJCTBA 3apO/bIIIEH YeJ0BeKa U IPYTrUX MO3BOHOUYHBIX KUBOTHBIX
KaK JI0Ka3aTeIbCTBO UX POJICTBA.

15. CocraBieHue 371€MEHTapHbIX CXEM CKPELMBaHU.

16. Pemienne reHeTHUYECKUX 3a]1a4.

17. zydenne pe3yapTaToOB MOHOTHOPHUIHOTO U AUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(DHUIIBI.

18. CocraBieHue 1 aHaJIu3 POAOCIOBHBIX YeJIOBEKa.

19. M3yueHne n3MEHUYNBOCTH, IOCTPOCHUE BAPHUAIMOHHOTO Psifa U BApUAIIMOHHON KPHUBOIA.

20. Onucanue GpeHoTHmna.

21. CpaBHEeHHE BUIOB TI0 MOP(OIOTHYECKOMY KPUTEPHIO.

22. Onycanue NpUCIoCcO0IEHHOCTH OpraHU3Ma U €€ OTHOCUTEJIBHOTO XapakTepa.

23. BbIsAiBICHHE TMPHUCIIOCOOJNCHUN OpPraHW3MOB K BIHSHUIO PA3IMYHBIX JKOJIOTUYECKHX
(baxTOpoB.

24. CpaBHEHHE aHATOMUYECKOTO CTPOCHUS PACTEHUH pa3HBIX MECT OOMTAHMUS.

25. CocTaBiieHHE MUILEBBIX LETeil.

26. M3yueHue u ONMCaHUE YKOCUCTEM CBOCH MECTHOCTH.

27. OueHka aHTPONOT€HHBIX U3MEHEHUH B IPUPO/IE.

3. TemaTn4yeckoe MIAHUPOBAHUE
10 kmacc (3 yaca B Heaemio, 105 u)

Ne i/m Tema pasznea KosanuecTBo yacoB
Bsenenue. buonorus
1. KaK KOMILJIEKC HayK O 10
YKWBOW MPHUPOJE

2. MonekynsipHbIii MonekynsipHbIii 28
YPOBEHb YPOBEHb

3. Knetounslit KineTounslii ypoBeHb 38

YPOBEHb

4. Opranu3MeHHbIN Opranu3MeHHBbIN 29

YPOBEHB YpPOBEHB

11 kaace ( 3 yaca B Hegemro, 102 u)

Ne ni/m Tema paznena KosmuyecTBa yacos
1. [TonynsasunoHHO-BUAOBOM
YpOBEHb 24
2. DKOCUCTEMHBIN YPOBEHb 48
3. brocdepHslit ypoBeHb 30




