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Pabouas nporpamma no ydyeOHomy npenmetry «buonorusp» paszpaboraHa B
COOTBETCTBUH C TpeOOBAHUSIMHU denepaabHOTO rOCyJapCTBEHHOTO
00pa30BaTENBHOTO CTaHAApTa CPEIHEro 00IIero oOpa3oBaHUs Ha YTIyOJIEHHOM
yYpPOBHE, Ha OCHOBE MPUMEPHOW MPOTPaMMBI TIO0 XUMHUHU I CPEAHETO OOIIEero
oOpa3oBaHMUs.

[IpeameTHas muHUS YIeOHUKOB «JIMHUS KU3HWY», peaau3yromme padbodyro
IPOrpamMmy:

1. [Ilaceunux B.B. buosorus.10 xmacc (yriayOJieHHBIH YpPOBEHB), -M:
ITpocsemenue, 2020

2. Tlaceunuxk B.B. buonorus.11 kmacc (yriayOJeHHBIH ypoOBEHB), -M:

IIpocsenienue, 2020

1. INTAHUPYEMBIE PE3YJIbTATDI OCBOEHUA
OBYYAIOIIUMUCA OCHOBHOM OBPA3OBATEJBHOU
HPOI'PAMMBbI CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

B pesynbpraTe wu3ydenuss ydeOHoro mnpeamera «buonorus» Ha ypoBHE
CpeaHero oo1iero o0pa3oBaHuUs:
BopinyckHMK HA yriiy0JIeHHOM YPOBHE HAYYUTCSH:

— OLICHUBATh POJIb OMOJIOTMYECKUX OTKPBITUA U COBPEMEHHBIX MCCIICIOBAHUN
B PAa3BUTUHU HAYKU U B IIPAKTUYECKOMN IEITEIBHOCTH JIFOJEH;

— OLIGHHUBAaTh pOJIb OWOJIOTMH B (OPMUPOBAHUU COBPEMEHHOW HAyYHOU
KapTUHBI MUPA, TPOTHO3UPOBATH IEPCTIIEKTUBBI Pa3BUTHS OHMOJIOTHH;

— yCTaHaBlMBaTh W  XapaKTepH30BaTb  CBSI3b  OCHOBOIIOJATAOIINX
OMOJIOTMYECKUX TMOHATHH (KJIeTKa, OpraHuW3M, BHJ, JKOocHUCTeMa, Ouocdepa) ¢
OCHOBOTIOJIArAIOIIMMU MTOHATUSIMU JPYTUX €CTECTBEHHBIX HAYK;

— 00OCHOBBIBaTh CHUCTEMY B3IVISIZIOB HAa JKUBYIO MPUPOIY U MECTO B Hel
yesoBeKa, MPUMEHsSI OMOJIOTUYECKUE TEOPUHU, YUCHUS, 3aKOHbI, 3aKOHOMEPHOCTH,
MMOHUMATh TPAHUIIBI UX TPUMEHUMOCTH;

— TPOBOJUTH Yy4EOHO-HCCIIENOBATEIbCKYIO JIESITEIBHOCTh 110 OHOJIOTHHU:
BBIJIBUTAaTh TUIIOTE3bl, IUIAHUPOBATh pPaboOTy, OTOMpaTh W TPeoOpPa3OBBIBATH
HEOOXOMMYI HWH(OpMaINIO, MPOBOAUTH ASKCIEPUMEHTHI, HHTEPIPETUPOBATH
pe3yJbTaThl, AeaTh BEIBOJbI HA OCHOBE MOJIYYEHHBIX PE3yJIbTaTOB;

—  BBISIBJISITh U 0OOCHOBBIBATH CYIIIECTBEHHBIE OCOOCHHOCTU Pa3HBIX ypOBHEH
OpraHU3allU KU3HU;

— YCTaHaBIIMBAaTh CBA3b CTPOCHHUS U (YHKIMH OCHOBHBIX OHMOJOTUYECKHX
MaKpOMOJIEKYJI, UX POJIb B MPOIECCaX KIETOYHOTO METab0IM3Ma;

— pemarsb 3aJa4u Ha OIPEIECIICHUE MOciieN0BaTeIbHOCTH HykiIeoTu10B JJHK u
uPHK (MPHK), antukomonoB TtPHK, mnocnenoBareabHOCTM aMHHOKHCIOT B
MOJIeKyJie OeiKka, MpPUMEHss 3HaHUA O pEeaklUUsIX MaTpUYHOTrO CHHTE3a,
TF€HETUYECKOM KOJE, NPUHIUITE KOMIUIEMEHTAPHOCTH;

— JlenaTh BBIBOJBI 00 W3MEHEHMSX, KOTOpbIE MPOM30MAYT B IMpolieccax
MaTpUYHOTO CHHTE3a B CIIy4ya€ M3MEHEHUs IOCJIEN0BATEIbHOCTH HYKIJIEOTH]IOB
JTHK;



— CcpaBHMBaTh (pa3bl JI€JICHUS KJIETKW; pelllaTh 3aJayd Ha OINpeJeieHue u
CpaBHEHHE KOJIMYECTBA TeHeTudeckoro marepuana (xpomocom u JIHK) B kineTkax
MHOTOKJICTOYHBIX OPTaHU3MOB B Pa3HBIX (pa3ax KIECTOUYHOTO ITUKIIA;

—  BBISIBJISITH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS KIJIETOK OPraHW3MOB pPa3HBIX
IIAPCTB KUBOW TPHUPOABI, yCTAaHABIMBATH B3aUMOCBS3b CTPOCHUS W (YHKIUN
4acTel U OPTaHOUIOB KIIETKH;

— 00OCHOBBIBaTh B3aUMOCBSI3b IIACTUYECKOIO U IHEPTreTUYECKOro OOMEHOB;
CpaBHUBATh  IMpPOILECCHl  IUJIACTUYECKOTO M DHEPreTHYeCKOro  OOMEHOB,
MPOUCXOSIIUX B KIIETKAX KUBBIX OPTaHU3MOB;

—  ONpEAeNATh KOJIMYECTBO XPOMOCOM B KJIETKaX paCTEHUH OCHOBHBIX OT/EIIOB
Ha Pa3HBIX dTanax >KU3HEHHOTO 1UKIIa;

— peuiaTh TEHETHYECKHE 3aJja4l Ha JTUTHOPUIIHOE CKPEIIMBAHUE, CICIVICHHOE
(B TOM 4YHcCIe CHEIUICHHOE C T[I0JOM) HacJjeJOBaHHE, aHAIU3UPYIOIee
CKpeIllMBaHUE, TPUMEHSS 3aKOHBI HACJIEACTBEHHOCTM U 3aKOHOMEPHOCTHU
CLEIUICHHOT'O HACIEA0BaHUS;

— pacKpbIBaTh MNPUYMHBI HACJIEACTBEHHBIX 3a00JieBaHUM, apryMEHTHPOBATH
HEO0OXOIMMOCTh MEp MPEAYIPEKICHUS TAKUX 3a00JI€BaHUI;

— CpaBHUBATh Pa3HbIEC CIIOCOOBI PA3MHOXEHUSI OPTaHU3MOB;

—  XapakTepu30BaTh OCHOBHBIE ATAIlbl OHTOTEHE3a OPTaHU3MOB;

— BBIIBJISTH TPUYUHBI W CYIIECTBEHHBIC TPU3HAKA MOIU(PHKAIMOHHON U
MyTaIllAOHHOW  M3MEHYMBOCTH;  OOOCHOBBIBATH  pOJIb  M3MEHYHMBOCTH B
€CTECTBEHHOM M HCKYyCCTBEHHOM OTOOPE;

— 00OCHOBBIBATh 3HAUYECHUE DPA3HBIX METOJIOB CEJICKIMU B CO3/IaHUU COPTOB
pacTeHu, MOPo/I ’KUBOTHBIX U IITAMMOB MUKPOOPTAaHU3MOB;

— 00OCHOBBIBATh MPUYMHBI H3MEHIEMOCTH U MHOTO00pa3usi BUIOB, TPUMEHSIS
CUHTETUYECKYIO TEOPHUIO IBOJIIOIUY;

— XapakTepu3oBaTh TMOMYJAIMI0O KaK E€IUHUIY DJBOJIOLMM, BHJI Kak
CHUCTEMATHYECKYIO0 KaTeTOPUIO U KaK Pe3yJIbTaT dBOJIIOIUY;

— YCTaHaBJIMBaTh CBSI3b CTPYKTYPhI U CBOMCTB 9KOCUCTEMBI;

— COCTaBJISITh CXEMbI IMEPEHOCA BEIIECTB M JHEPTUM B HKOCHUCTEME (cCeTu
MMUTaHUs), TPOTHO3UPOBATh WX W3MEHEHHS B 3aBUCHUMOCTH OT W3MEHEHUS
(haKTOpOB CpeIbI;

— apryMEHTHpOBaTh  COOCTBEHHYIO  TMO3WIMI0 1O  OTHOIIGHHIO K
AKOJIOTHYECKUM TpoOIeMaM 1 TTOBEACHUIO B IPUPOTHOM Cpeie;

— O00OCHOBBIBaTh HEOOXOJUMOCTh YCTOWYMBOTO PA3BUTUS KaK YCIOBUS
coxpaHeHus1 orochepsr;

— OIICHUMBAaTh MPAKTUYECKOE M  JITUYECKOE 3HAYEHUE COBPEMEHHBIX
HCCJIEOBAaHUI B OMOJIOTHUH, MEIHUIIMHE, SKOJIOTHH, OMOTEXHOJOIMH; 000CHOBLIBATE
COOCTBEHHYIO OLICHKY;

— BBIBJISITh B TEKCTE€ OHOJIOTMYECKOTO COJACp)KaHHs TpoljieMy U
apryMEHTUPOBAHHO €€ OObSICHSTH;

— TMPEACTaBIATh OMOJIOTMYECKYI0 HH(OpPMAIUI0O B BUJE TEKCTa, TaOJIMUIBI,
CXeMbl, rpaduKa, JuarpamMMbl U JIeJaTh BBIBOABl HA OCHOBAHUU MPEJCTABIECHHBIX
JAHHBIX; MpeoOpa3oBbIBaTh rpaduk, TaOIUIly, OUAarpaMMy, CXe€My B TEKCT
OMOJIOTUYECKOTO COCPIKAHUA.



BoinyckHuk Ha  yrjy0JeHHOM YPOBHe MOJYYUT BO3MOKHOCTD
HAYYHTHCS:

—  OpeaHu308vl8amMb U NPOBOOUMb UHOUBUOYAILHYIO  UCCAE008AMENbCKYIO
desimenbHOCmb NO Ouoocuu (Uiu paspabamsiéams UHOUBUOYAILHBIL NPOEKN):
8b108U2AMb 2UNOMe3bl, NIAHUPOBAMb pabomy, omoupams u npeodpas’0evlams
HeobX00uMyto ungopmayuio, NPo8OOUMb IKCNEPUMEHMbL, UHMEPNPEMUPO8ams
pe3yibmamsl,  0elamsv  6blB00bl HA  OCHO8e  NOJYYEHHBIX  pPe3Vibmamos,
npeocmasisims nPOOYKmM C80UX UCCIeO08AHUIL

—  NPOCHO3UPOBAMb NOCAEOCMBUSL COOCMBEHHbIX UCCIe008AHULL C  YYEemOM
IMUYECKUX HOPM U IKOJIOSUHLEeCKUX MPebOBaHULL,

—  8bloensmb cyujecmeeHuvie  0COOEHHOCMU — JICUBHEHHbIX — YUKIO8
npedcmasumerieli pazHblx 0moen08 pacmeHull U munos HCUSOMHbIX, U300paA*Camo
YUKTIbL PA3BUMUSL 8 BUOE CXEM,

—  QHAIU3UPOBAMb U UCNONB308AMb 8 PeUleHUU YUeOHbIX U UCCIe008AMENbCKUX
3a0ay uHgopmMayuro 0 COBPEMEHHBIX UCCIe008AHUAX 6 Ouono2uu, mMeouyuHe u
9KONO2UU,

—  apeyMeHmuposams HeoOX00UMOCMb CUHME3d eCMeCmBeHHO-HAYYHO20 U
COYUOLYMAHUMAPHO20 3HAHUSL 8 INOXY UHPOPMAYUOHHOU YUBUTUZAYUU,

—  MOO0enuposamsv UsMeHeHue IKOCUCIEM NOO0 GIUSHUEM DA3TUYHLIX 2PYNN
gaxkmopos oxpysicarouyeli cpeovl,

—  BbIABIAMb 8 Npoyecce UCCIe008amenbCKol 0esmelbHOCMU NOCIe0CmEUs
AHMPONO2EHHO20 B030€UCMEU HA IKOCUCMEMbL C80e20 pPe2UOHd, Npeodnazamb
CNOCoObI CHUINCEHUSL AHMPONO2EHHO20 8030€UICMBUSL HA IKOCUCTEMDb;

—  UCNOb308aMb  NpUOOpemeHHble  KOMNemeHyuu 6  NpaKkmuiecKkou
OesimenbHOCmU U NOBCEOHEBHOU  JCU3HU Ol NpuodOpemenus  onvima
oesamenvbHOCMU, npedulecmeyoueli. NpoghecCUoOHanIbHOl, 6 O0CHO8e KOMOpOou

JIedHCUm OUo02Usl KaK yueOHbll npeomen.
2. COAEP)XAHUE

Yray0aeHHbli yPOBEHb

BuoJiorusi Kak KOMILIEKC HAYK O KUBO¥ npupoje

buonorust kak KoMmIUiekcHass Hayka. CoBpeMEHHBbIC HampaBICHUS B
ouonorun. CBsi3b OMOJIOTUU C APYTUMHU Haykamu. BrinonHeHne 3akoHOB (PU3UKH U
XuMuUM B kuBoM  mpupoae.  Cummez  ecmecmeeHHO-HAYYHO2O0 U
COYUOYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM 2mane pazeumus YUSUIUIAYUU.
[IpakTrueckoe 3HaUCHUE OMOJIOTHUECKIX 3HAHUH.

buonornueckue cucreMbl Kak MpeaMeT u3ydeHus Ouosioruu. OCHOBHBIE
OPUHLIMIB  OpraHu3alud M (PYHKIMOHUPOBAHUS OHOJIOTMYECKHUX CHUCTEM.
Buonocuueckue cucmemul pazuvix yposHe op2anuzayuu.

['unoTe3sl u TEOPUH, UX POJIb B POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYyHOW KapTHHbI Mupa. MeToAbl HAay4yHOIO IO3HAHUS OPraHUYECKOro MHpa.
OKcrnepuMEHTAJIbHbIE METO/IBI B OMOJIOTUH, CTATUCTUYECKAst 00pabOTKa TaHHBIX.

CTpyKTypHbIE N (PYHKIIMOHAIbHbIE OCHOBBI KM3HU



MonekyasipHble OCHOBBI KM3HH. MakKpO3JIEMEHTBI U MHUKPOAJIEMEHTHI.
Heoprannueckue BemectBa. Boxa, ee posb B xxuBoil mpupoae. ['uapodunsHOCTs 1
ruapodobHocTh. Ponp MuHepanbHBIX conel B kiieTke. OpraHuueckue BEIIecTBa,
MOHATUE O PEryJApHBIX U  HEPEryJSApHBIX Ouonmonumepax. YTJICBOBI.
MoHocaxapuapl, onMrocaxapuipl W noaucaxapuabl. OyHKIMM YTIEBOJOB.
Jluniunpl. OyHKIMU aunuaoB. benku. OyHkuuu OeiakoB. MexaHuU3M JeWUCTBUS
dbepMeHTOB. HyxknenHOBBIE ~ KHCIIOTHL. JIHK: CTPOCHHUE, CBOIICTBA,
Mecrtonoioxenue, pynknuu. PHK: ctpoenne, Bunpl, pynkuuu. ATD: crpoeHue,
bynkuuu. [pyrue opraHuyeckue BellecTBa KIETKH. HaHoTexHoioruu B
OHOJIOTHH.

Krnerka — crpykTypHast 1 (yHKIMOHAJIbHAs €AMHUIA OpraHu3ma. Pazeumue
yumono2uy. COBpEMEHHbIE METObI U3yUYEHUS KIETKH. KileTouHas Teopusi B CBETE
COBPEMEHHBIX JIaHHBIX O CTPOCHUHM U (QYHKIMIX KIETKU. Teopus cumbuozenesq.
OcHoBHbBIC YacTH U opraHoujbl kiaeTku. CtpoeHue u (YHKIIUU OUOJOTUUECKUX
MeMOpan. [uromnaszma. Anpo. Ctpoenue u PyHKIuu XxpomocoM. MeMOpaHHbIe U
HEMeMOpaHHbIE OpraHoOUbI. [utockener. Bxirouenus. OcHOBHBIE
OTJIMYUTENbHBIE OCOOCHHOCTU KJIETOK MPOKapHOT. OTIMYHUTENbHBIE OCOOCHHOCTH
KJIETOK DYKapHoOT.

Bupycbel — Heknerounas ¢opma xu3Hu. CrnocoObl nepeayr BUPYCHBIX
UH(pEeKIMA W Mepbl NMPOPUIAKTUKA BUPYCHBIX 3a00JeBaHUU. Bupyconoeus, ee
npakmuyeckoe 3HayeHue.

Knerounsiii Merabonu3m. DepMEHTATUBHBIA XapakTep peakiuii oOMeHa
BEII[ECTB. DTambl dHEPreTHUECKOro oOMeHa. A3poOHOE W aHa’dpOOHOE JbIXaHUE.
Posib KJI€TOYHBIX OPTaHOUIOB B MPOIIECCAX IHEPTETUUECKOT0 0OMeHa. ABTOTPO(dbI
u rerepoTpodbl. Dotocunte3. a3l PoToCHHTE3a. XEMOCUHTES.

HacnencrBennas uHbopMaIds M €€ peanu3anus B KJIETKe. | eHeTHUecKui
KOJI, €ro CBOWCTBAa. OBOJIOUMS TIpeAcTaBiIeHU O reHe. (COBpEMEHHbIC
NPEACTaBICHUST O T€He M TreHome. buocuHTe3 Oenika, peakluy MaTpUYHOIrOo
cuHTe3a. Perynsiuusi paboThl T'€HOB M MpPOLIECCOB OOMEHA BELIECTB B KIIETKE.
['enHass uWHXeHepHUs, TEHOMHKA, npomeomuka. Hapyuwenue Ouoxumuyeckux
npoyeccos 8 Kiemke noo GIUsSHUEM Myma2eH08 U HAPKO2EHHbIX 8eUeCms.

Krnerounslit nuki: uaTepdasa u aenenue. MuUTo3, 3HadeHUE MUTO3a, (pa3bl
Muto3za. ComMaTHyecKue M TOJIOBbIE KJIETKH. Meiio3, 3HaueHue Meirosa, ¢asbl
Meio3a. Meno3 B KMU3HEHHOM LUKJIE OpraHu3sMoB. POpMHUpOBaHME IOJOBBIX
KJIETOK y IIBETKOBBIX PACTCHHM M MO3BOHOYHBIX JKUBOTHBIX. Pecynsiyus Oenenus
KIemoK, HapyuleHus pe2yasayuu Kaxk npuyuna 3abonesanuii. Cmeonosvie Kiemku.

Opranusm
OCOOCHHOCTH  OJHOKJETOYHBIX, KOJIOHHAJIbHBIX H MHOTOKJICTOYHBIX
OpraHu3mMoB. B3aumMoOCBsI3b TKaHE#H, OpPraHoB, CHUCTEM OpPraHOB KakK OCHOBa
L[EJIOCTHOCTH OpTraHu3Ma.
OCHOBHBIE TPOILIECCHI, MPOUCXOMSIIME B OpPraHU3Me: MHUTAHUE U
MUIICBAPEHUE, JBHXKEHHUE, TPAHCIOPT BEIIECTB, BBIJACICHHUE, Pa3APAKUMOCTb,
peryJsiius y opranu3moB. [logaepskanre romeocrasa, IpUHITUIT 0OpaTHON CBSI3H.



PasmHoO)eHue opranu3MoB. becrnosnoe u 1moJjioBoe pasMHOKEHHE. [[BOoMHOE
OIUIOIOTBOPEHUE Yy LBETKOBBIX PACTEHUW. BHUIBI OIIIOAOTBOPEHHS y >KUBOTHBIX.
CrocoObl pa3MHOKEHHUSI y pacTeHUH W KUBOTHBIX. [lapreHorenes. OHTOTEHES.
DOMOpuonanbHOE pasButHe. [locTamOproHansHOe pa3Butue. [Ipsmoe u HEmpsaMmoe
pasButhe. JKW3HEHHBIE NUMKIBI Pa3HbIX TPYyIIl OpPraHu3MoB. Peryismus
VH/IMBUIYAJIbHOTO pa3BUTHS. [[prunHBI HAPYIIEHUN Pa3BUTUS OPTaHU3MOB.

HNctoprsi BO3HMKHOBEHHSI W PA3BUTUA TE€HETUKH, METOAbl TEHETHKH.
['eHeTHYECKME  TEPMHUHOJIOTHS W CHUMBOJIMKA. [eHOTMH W (pEHOTHIL.
BeposSTHOCTHBIM XapaKTep 3aKOHOB TE€HETHKHU. 3aKOHbI HACJIEACTBEHHOCTH
I MeHnmenss ©  ycloBUS HMX  BBINOJHEHUA. L[[UTOJIOTMYECKHE  OCHOBBI
3aKOHOMEPHOCTEW HACJIeOBaHUS. AHAIM3UPYIOIIEE CKPEIIUBAHUE. XPOMOCOMHAs
Teopusi  HaciaeAcTBeHHOCTH.  CIIETJIEHHOE  HAcleAOBaHME, KPOCCHUHTOBED.
Onpenenenue nosia. CIHEMJIEHHOE C TMOJIOM HaclienoBaHue. Bi3aumopeicTBue
aJUICNIbHBIX W HEAJUIEIbHBIX TE€HOB. ['€HETMYECKHMEe OCHOBBI HWHAWBHUAYAIBHOTO
pa3BuTHs. [ enemuueckoe kapmuposanue.

['eHeTnka  yenoBeKa,  METOJAbl  M3YYEHHS]  TE€HETUKUM  YEJIOBEKa.
PenponyktuBHOe 310poBbe uesioBeka. HacienacTBeHHbie 3a00jieBaHMs 4eIOBEKA,
UX MPEAYNPEXKACHUE. 3HAUYEHUE TEHETUKU JJISI MEAULMHbBI, S TUYECKUE ACIICKTHI B
00J1aCTU MEQUIIMHCKOMN I'€HETHKH.

['enotun u cpena. HenacnenctBenHas u3MeHUMBOCTh. Hopma peaknun
npu3Haka. BapuanumoHHBIM psSa W BapualnuMoHHas KpuBasd. HaciencrBeHHas
W3MEHYMBOCTh. BUOBl HACIEACTBEHHOM M3MEHUYMBOCTH. KoMOMHATHUBHAS
W3MEHYHUBOCTh, €€ HCTOYHUKH. MyTanuu, BUIbl MyTaluii. MyTareHsl, UX BIUSTHUE
Ha OpraHu3Mbpl. MyTalluu KakK MpPUYMHA OHKOJIOTHYECKHX 3a00JICBaHUM.
BuesnepHast HacI€ACTBEHHOCTh U U3BMEHUYHUBOCTh. JnuceHemuKa.

Jomectukanus u cenekuus. L{eHTpbl 0loMallTHUBaHUS )KUBOTHBIX U IIEHTPbI
MPOUCXOXKICHHS KYJbTYPHBIX PAcTCHH. METONbl CENEKIMU, UX TEHETUYECKUE
OCHOBBI. VIcKkyccTBEHHBIN 0TOOp. YCKOpEHHE W MOBBIIIEHWE TOYHOCTH OTOOpa C
MOMOII[LI0O COBPEMEHHBIX METOJI0B I'€HETUKU U OUOTEXHOJOTUM. ['eTepo3uc u ero
UCIIOJB30BaHUE B  CEJIEKIMHM. PacmmpeHre TreHEeTHYEeCKOro pa3HooOpa3us
CCJICKIIMOHHOTO  MaTepuaja: TOJMIUIOWIUS, OTHaJeHHAs  TuOpuan3aims,
AKCIICPUMEHTAJIBHBIN ~ MyTareHe3, KJIETOYHAs  HMHXEHEpHs, XPOMOCOMHAas
WH)XEHepUsl, TeHHast nHxeHepus. buode3onacHOCTh.

Teopus 3BoJHOIUA

PazButne sBomtonmonHbix uaen. Hayunbele B3rosael K. Jlunees wu
K.B. Jlamapka. DOBomonuonHas teopusi Y. lapBuna. CBuleTenbCTBa 3BOJIOLUN
)KUBOM  MPUPOJBL:  TMAJICOHTOJIOTHUYECKHE,  CPABHUTEIbHO-AaHATOMHYECKUE,
sMOpuoIorudYecKkue, buoreorpaduueckue, MoJeKyasipHO-TeHeTHYecKue. Pa3Burue
npeacraBieHuii o Buae. Bun, ero kpurepuu. [lonmynauumss kak ¢Qopma
CYILIECTBOBAHMS BUAA M KaK dJEMEHTApHAs eIUHUIA 3Botound. CUHTETHYECKas
TEOpHUsl HBOJMOLMUA. MUKpPOIBOJIIOLKMSA W MAaKpOIBOJMIOLMS. JIBMKYIIHE CHUIIBI
HBOJIIOIMYU, UX BIUsSHUE HA TeHohoHn mnomyssauuu. Jpeid reHoB u ciydaiiHbie
HEHAIpaBJeHHbIE W3MEHEHMs TeHO(POHIAa TOMyJSUU. YpaBHEHUE Xapau—
BaitnOepra. MonekyaspHO-TEHETUYECKHE MEXaHU3Mbl  ABOJIOIUU. DOopMbl



€CTECTBEHHOT0  OTOOpa:  JBWXKYILIas, CTaOWIM3UpYyIOLas, AU3PYNTUBHAS.
Okosiorndyeckoe U reorpaduyeckoe BHI000pa3zoBaHue. Hampasnenus u mytu
sBomtonMu. DOpMBI IBONIOLMM: JAMBEPIEHUMS, KOHBEPIECHIUSA, NapaLICIN3M.
Mexannsmbl  apantanmii.  Kospomronusa. Ponp  3BOMIOLMOHHOM TEOpUM B
(GbopMUPOBAHNN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

Msoroo0pa3ue OpraHu3MOB M IPHUCIOCOOJIEHHOCTh OPraHU3MOB K Cpene
oOuTaHMs KaK pe3yibTar 3BoMOUMU. [IpuHIMIBI KiIaccupUKAIUU, CHUCTEMATHKA.
OCHOBHBIE CHCTEMAaTHYECKHE TIpPYIIBl OpraHudeckoro Mupa. CoOBpeMEHHBIE
HOJIXO/IbI K KJIaCCU(MKALIUYA OPTraHU3MOB.

Pa3BuTtHe :ku3HH Ha 3emiie

MeTtoapl JTaTUPOBKH COOBITHM MPONIIOr0, TEOXPOHOJOTHYECKas IIKaja.
['unore3pl MPOUCXOXKICHUST >KU3HU Ha 3emsie. OCHOBHBIE ATambl HBOJIOIUU
ouocdepnsr 3emau. KitoueBbie COOBITHS B SBOJIOIMU PACTCHUN M YKUBOTHBIX.
Buimupanue 6u0os u e2o npudunol.

CoBpeMeHHbIe MIpEeCTaBIICHUS 0 MIPOUCXOKICHUU YyeJIoBeKa.
CucremMaTHyecKoe TIOJIOKEHUE YEJIOBEKA. OBOMIONUSA 4YeloBeKa. DakTopbl
ABOJIIOLIMM YeJIOBEeKa. Pachl yenoBeka, UX MPOUCXOKICHUE U €IUHCTRO.

Opranu3Mbl 1 OKpPY’KaIas cpeaa

Okosoruueckre (akTopbl U 3aKOHOMEPHOCTH MX BJMSHUS HAa OPraHU3MBI
(MpUHLIUIT ~ TOJIEPAHTHOCTH, JUMHUTHpYIoue Qakropsl). [Ipucnocobnenus
OpraHU3MOB K JEUCTBUIO JKOJIOTMUECKUX (haKTOpoB. buonornyeckue puTmsbl.
BzaumMopeiicTBue 3xonorndeckux pakropoB. DKoJIOTHUECKas: HUIIIA.

buoreonieno3. Okocucrema. KommoHeHThl dkocucteMbl. Tpoduueckue
ypoBHH. Tunbl numessix neneu. [Iumesas cers. KpyroBopor BemecTs U noTok
PHEPTUM B DKOCHUCTEeMe. bHoTHUYecKWe B3aMMOOTHOIICHHS OpPTraHU3MOB B
skocucteme. CBolicTBa SKocuCTeM. [IpoayKTHBHOCTH M OHUOMacca SKOCUCTEM
pasubix THNOB. Cykneccus. Camoperynsmus dKocucteM. [locmencTBusi BIUSHUS
NEATETLHOCTH  YeIOBeKa Ha JKOCHCTeMBl. HeoOXOoaMMocTh  COXpaHEHUs
Oropa3zHoo0paszusi PKOCUCTEMBbI. ATPOIIEHO3bI, UX OCOOEHHOCTH.

Yuenne B.U. Bepuaiackoro o Ouocdepe, Hoocghepa. 3aKkOHOMEPHOCTH
cymectBoBanust 6nocdepnl. Kommnonentsl 6mocdepsl U ux poib. KpyroBopotsl
BemecTB B Onocdepe. buorennas murparus atoMoB. OcHogHble OuoMmbl 3emiu.

Ponp venoBeka B Ouochepe. AHTpomOreHHOE BO3JEHCTBUE Ha Onocdepy.
[IpupogHsie pecypchl W palMOHAIBHOE MPUPOIOIOIH30BAHUE. 3arps3HEHUE
ouoceprr. CoxpaHeHue MHOTOOOpasuWsi BHUJAOB KaK OCHOBAa YCTOWYMBOCTH
ounocheprl. Boccmanosumenvras sxkonocus. IIpodieMpl yCTOWIUBOTO Pa3BUTHSI.

[lepcniekTuBBl pa3BUTHS OMOJIOTMUECKUX HAYK, aKTyaJbHBIE MPOOIEMBI
OHOJIOTHH.

IIpumepHbI TEepevYeHb JA0OPATOPHBIX W NMPAKTH4YECKHX pador (Ha
BbIOOP yuHuTeJIst):

Hcnonb3oBaHue pa3iudHbIX METOJO0B TPU HM3YYEHHH OHOJOTMYECKUX
00BbeKTOB. TeXHMKAa MUKPOCKOITUPOBAHUSI.



N3ydeHne KIETOK pacTeHUM M KUBOTHBIX MOJ MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax 1 X ONHCaHHe.

[IpuroroBieHue, paccMaTpUBaHUE M ONUCAHUE MUKPOMPENAPATOB KIETOK
pPaCTCHUMN.

CpaBHEHHE CTPOCHHMS KIETOK paCTEHUM, ’KUBOTHBIX, TPUOOB U OaKTEpUI.

N3yueHne ABMKEHUS HUTOILIA3MBI.

N3yuyenune miazMonnsa 1 IerIa3MoiIn3a B KIETKaX KOKHIIBI JTyKa.

N3yuenue (epMEeHTAaTUBHOIO paclIeIUIeHUs] TMEepoKCcuaa BOAOpOJa B
PACTUTENIbHBIX U KUBOTHBIX KIJIETKaX.

Oo6nHapyxeHue O€JKOB, YTJIEBOJOB, JUIMUIOB C MOMOIIBIO KauyeCTBEHHBIX
pEaKiuu.

Brigenenue JJHK.

N3ydyeHne KaTamTuTUUECKONM aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpPE aMUiIas3bl
WJIA KaTalias3bl).

Habnrogenne MuTO3a B KJIETKaX KOHYMKA KOpENIKa JIyKa Ha TOTOBBIX
MUKpOIpenaparax.

N3yyeHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpenaparax.

N3ydenune ctaguii Meio3a Ha TOTOBBIX MUKPOIIpEnaparax.

N3yueHue CTpoeHus MOJOBBIX KIETOK Ha TOTOBBIX MUKpOIIpenaparax.

Pemenue aneMeHTapHbIX 3a/1a4 IO MOJIEKYJISIPHON OMOJIOTHH.

BbIsiBIICHHE TNpPHU3HAKOB CXOJACTBA 3apOABINIEH 4YEJIOBEKa W JIPYTUX
IIO3BOHOYHBIX )KHBOTHBIX KaK JJOKa3aTeJIbCTBO UX POJACTBA.

CocraBneHue 3JIEMEHTAPHBIX CXEM CKPEIIMBAHUS.

Pemenne reneTnueckux 3agay.

N3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO M JUTHOPUIHOTO CKPEUIMBaHUS Y
JPO30(ITBI.

CocraBneHue u aHaJIu3 pOJOCIOBHBIX YEIOBEKA.

W3yyeHue  HM3MEHYMBOCTH, MOCTPOEHUE  BAPHUALMOHHOIO pAla W
BAPUALIMOHHOW KPUBOM.

Onucanue eHoTuna.

CpaBHeHHE BUIOB 110 MOP(OJIOTUYECKOMY KPUTEPUIO.

Onucanue MPUCHOCOOJIEHHOCTH OpraHu3Ma M €€  OTHOCHTEJIBHOIO
XapakTepa.

BrisiBnenre npucnocoOfeHU OpraHu3MOB K BIMSHHUIO  Pa3iIMYHBIX
HKOJIOTUYECKUX (PaKTOPOB.

CpaBHEHHE aHATOMHUYECKOTO CTPOCHHS pAaCTEHHUM pa3HbIX MECT OOUTAHUSI.

MeTtonbl u3mMepenus (HaKkTopoB Cpeabl OOUTAHUS.

N3ydeHnne 3K0I0TMYeCKUX afanTalui 4eI0BeKa.

CocraBneHue NUIIEeBbIX LENeH.

N3yuyenue u onrcanue 3KOCUCTEM CBOEW MECTHOCTH.

MopenupoBaHue CTPYKTYp U MPOLECCOB, MPOUCXOISIINX B SKOCUCTEMAX.

OneHKa aHTPONIOTEHHBIX U3MEHEHUI B IPUPO/IE.

JlaGopaTopHblie H npakTudeckue padorsl B 10 kiacce
TexHrKa MUKPOCKOITUPOBAHMUS.



N3ydeHne KIEeTOK pacTeHHl M KUBOTHBIX MOJ MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax 1 X ONHCaHHe.

[IpuroroBieHue, paccMaTpUBaHUE M ONUCAHUE MUKPOMPENAPATOB KIETOK
pPaCTCHUMN.

CpaBHEHHE CTPOCHHMS KIETOK paCTEHUM, ’KUBOTHBIX, TPUOOB U OaKTEpUI.

N3yuyenue miazMonnsa 1 Ieria3MoiIn3a B KIETKaX KOKHIIBI JTyKa.

W3ydyenne QepMEeHTAaTUBHOIO pacIlelJIeHHs] TEepPOKCHAA BOJOpOIa B
PACTUTEINIbHBIX U KUBOTHBIX KJIETKaX.

OO6nHapyxeHue O€JIKOB, YTJIEBOJOB, JHUIKIOB C IMOMOIIbIO KauyeCTBEHHbIX
peaKIuu.

N3yyeHue KaTaJiuTUYeCKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpE aMuias3bl
WJIM KaTajasbl).

HabOmronenue MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIpenaparax.

N3yueHue CTpoeHus MOJOBBIX KIETOK Ha TOTOBBIX MUKpOIIpenaparax.

Pemenue aneMeHTapHbIX 3a/1a4 IO MOJIEKYJISIPHON OMOJIOTHH.

CocTaBneHue 3JIEMEHTAPHBIX CXEM CKPEIIMBaHUS.

Pemenne reHeTuuecKux 3ajad.

JlaGopaTopHblie u npakTu4eckue padorsl B 11 kiacce

BbIsiBIIEHHE NpPHU3HAKOB CXOJACTBA 3apOABILICH 4YEJIOBEKAa W JIPYTUX
II0O3BOHOYHBIX JKUBOTHBIX KaK JJOKa3aTeJIbCTBO UX POJACTBA.

CocraBneHue 1 aHaJIN3 POAOCIOBHBIX YEJIOBEKA.

WN3yyeHne  HM3MEHYMBOCTH, IIOCTPOEHUE  BApPHALMOHHOIO pAla W
BAPUALIUOHHON KPUBOM.

Onucanue eHotuna.

CpaBHeHHE BUIOB 110 MOP(OJIOTHYECKOMY KPUTEPHIO.

BolsiBieHHEe TNPUCTIOCOOJEHUI OpPraHU3MOB K  BIMSHUIO  Pa3IUYHBIX
HKOJIOTUYECKUX (PAaKTOPOB.

CocraBieHue MUIIEBHIX 1IEMCH.

N3yuyeHue u onrcanre 3KOCUCTEM CBOEW MECTHOCTH.

3. TEMATUYECKOE IIVIAHUPOBAHUE

No Paznen KomngecTtBo yacos
10 kmacc | 11 knacc

1. | buosiorusi Kak KOMIUIEKC HaYK O KHUBOW MPUPOE 10 -

2. | CTpykTypHBI€ U (QYHKIIMOHAIBHBIE OCHOBBI JKU3HU 66 -

3. | Opranusm 26 -

4. | Teopusi 3BOJIIOLIMH - 25

5. | Pa3zButue xu3nu Ha 3emiie - 30

6. | Opranu3Mbl U OKpYy>Karolas cpejia - 47
102 102
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