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IlosicuuTebHAaA 3alIHCKA

PabGouast mporpamma coctaBieHa Ha ocHoBe ®DenepanbHoro [ocymapcTBEeHHOTO
CTaHJapTa, MPOTrpaMMbl MO OHOJOTHM Ui 00LIe00pa3oBaTeIbHBIX KON (COOpHHMK - M.:
Hpoda.,2010 r.), 6a30BBI ypOBEHb, MOJHOCTHIO OTpaXkarome conaepxanue I[IpumepHoit
IpPOrpaMMBbl, C JIOTIOJHEHHSMH, HE TPEBHIIAIIMMUA TPEeOOBaHUS K YPOBHIO TOJATOTOBKH
oOydJaronuxcs.

Pabouas mporpamma mo 6uonoruu ans 10- 11 kimaccoB pa3paboTaHa B COOTBETCTBHH C:

®denepanbHbIM 3aKOHOM 0T 29 nexadpst 2012 r. Ne 273- @3 «O06 obpa3zoBanun B Poccutickoii
Oeneparuny;  DenepadbHBIM ~ KOMIIOHGHTOM — TOCYIApCTBEHHOTO  CTaHIapTa  OOIIero
o0pa3zoBaHus, YTBEPKACHHBIM TpuKkazoM MunoOpazoBanus P® Ne 1089 ot 05.03.2004 1.;
OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMOil CpelHero MmoixHoro obmero obpasoBanus MBOY
Conronckas COUI ; yueOHBIM TuIaHOM KONl Ha 2022-2023 y4eOHBIH roX; NPHUKA30M
MunucrepcrBa oOpasoBanusi u Hayku Poccuiickoit @enepanuu ot 31.03.2014 Ne 253 «O06
YTBEP)KICHUM (peepanbHOro mepeyHsi y4yeOHMKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO IPH
peau3anil  MMEIONIMX TOCYAapCTBEHHYIO aKKPEIUTAlUI0 00pa3oBaTEeIbHBIX IMPOrPaMM
Ha4aJIbHOTO OOIIET0, OCHOBHOT'O OOIIIETO, CPEHErO 00IIIEeTr0 00pa30BaHuUs.

Ha ocnoge: I[IporpamMmMbl cpenHero moiHoro ooimiero oopaszoBanus. buonorus. OOmias
ouonorusi. 10-11 kmaccel. bazomerii ypoBenb. ABT. U.b.Aradonosa, B.M. CuBornazos. M.:
Hpoda. - 2013 r. YueOnuka. buomorus. O6mas Ouonorus. ba3ossiii ypoBeHs.10 kmacc. 2 —e
crepeorunHoe. ABT. B.W. CuBormnazos, 1.b. Aradonora, E.T.3axaposa M.: Beprukans, /Ipoda.-
2014 r. YueOnuka . buomorus. OOmasi Ouwomorusi. ba3oBbrii ypoBenb.11 kmacc. 2 —e
crepeorunsoe. ABT. B.J. CuBornaszos, U.b. Aradonosa, E.T.3axaposa M.: Beptukans, [Ipoda.-
2013 1.

Tak kak yd4eOHBIM ITAaHOM IIKOJBI TpeaycMarpuBaerca 136 yacoB Ha H3ydeHHUE
ouonorun B 10-11 xmaccax (68 yacoB B roa, 2 yaca B HEAENI0), a aBTOPCcKoW mporpammoit 70
gacoB (35 JacoB B roj, 1 yac B Hezento), TO NaHHAs padoyas MporpaMMa yIBauBaeT KOJIUYECTBO

YaCOB HAa M3Y4YEHHUE KAXKJION TEMBI, 4TO JOJKHO CIIOCOOCTBOBATH 0oJiee YCHENTHOW MOATOTOBKE

obyuarommxcs k [MA B popme ET'D.



[InanupyeMble pe3y/bTaThl H3yYeHHUS Kypca
B pesynbpTaTe nzydenus omosoruu B cpeaHeit odmei mkone 10-11 kmaccoB ydammecst T0KHBI
3HATH/TIOHUMATD:

- OCHOBHBIE MOJIOKEHUSI OMOJIOTUYECKUX TEOPHil (KJIETOUHAas TEOPHsl; XpOMOCOMHAs TEOpuUs
HACJICJICTBEHHOCTH; CHHTETUYECKasl TEOPHUs IBOJIOLNU; TEOPHS aHTPOIIOTeHe3a); YUeHH (0
NyTsIX W HampaBieHusx oHBomronuy; H. M. BaBwioBa o0 1eHTpax MHOrooOpasus u
POMCXOXKACHUS KyIbTYpHBIX pacTtenuii; B. Y. Bepaanckoro o 6uocgepe);
-CyIIIHOCTh ~ 3aKOHOB (I'. Mennens; CUEIUICHHOTOo  HacienoBanusi 1. Moprana;
TOMOJIOTUYCCKHUX PsSA0B HaCHGI[CTBeHHOI\/'I N3MCHUYMUBOCTHU,; 3apOAbIIICBOTO CXO,Z[CTBa;);
3aKOHOMEPHOCTEM  (M3MEHYMBOCTH;  CILEIJICHHOTO  HACJEelOBaHUS;  HaCJIEJOBaHMUS,
CHOCIIVICHHOI'O C IIOJIOM, BSaHMOHeﬁCTBHH T'€HOB N HUX IMUTOJOTHYCCKUX OCHOB); IpaBuJI
(momunupoBanus I'. Menaens;); runore3 (YUCTOTHI TaMET, CYIIHOCTH M MPOUCXOXKJICHUS
YKU3HU, IPOUCXOXKICHHUS Y€TIOBEKA);
- MMEHa BEJIIMKHX YYEeHBIX U UX BKJIaJ B (OpMHpPOBAHHE COBPEMEHHON €CTECTBEHHO-
Hay4HOU KapTHUHBI MUPA;
- CTpoeHHEe OMOJOTHYECKUX OOBEKTOB: KJIETOK MPOKAPHOT M AYKAPHOT (XUMHUUECKHI COCTaB
n CTpOGHI/Ie); r¢HOB, XpOMOCOM, KCHCKUX U MYXCKHUX I'aMCT, BUPYCOB; OJHOKJICTOUHLIX U
MHOTOKJIETOYHBIX OPTaHU3MOB; CTPYKTYPY BHJIa U IKOCUCTEM;
- CYIIHOCTh OHMOJOIMYECKHX MpPOIECCOB U SIBJICHUN: XpaHEHHUs, Mepefaydl M peann3alnuu
reHeTnyeckoil wuHpopmanuu; oOMeHa BEIIeCTB M MPEBPALEHUS OSHEPIUU B KIIETKE;
(doTocHHTE3a U XEMOCHHTE3a; MUTO3a M MEi03a; pa3BUTHUS raMeT Y LIBETKOBBIX PacTEHUH U
MO3BOHOYHBIX JKHUBOTHBIX; PAa3MHOXKEHHS; OIUIOAOTBOPEHHS Yy LIBETKOBBIX PACTEHUU H
IIO3BOHOYHBIX KHNBOTHBIX, WHIANBUAYAJIIbHOT'O Pa3sBUTHUA OopraHu3ma (OHTOF€H€3a);
B3aMMOJICHCTBHS T'€HOB; HCKYCCTBEHHOTO, IBUXKYILIETO ¥ CTA0OMIM3UPYIOLIET0 0TOOpa.
YMETh:

- OOBSICHATH POJIb OMOJIOTMYECKUX TEOPUH, WIeH, MPUHILIMIIOB, TUIIOTE3 B (POPMUPOBAHUHU
COBPEMEHHOM €CTECTBEHHOHAYYHON KaPTHHBI MUpPA U HAyYHOTO MHPOBO33PEHUS; €ANHCTBO
KUBOW M HEXHUBOW MPUPOIBI, POJCTBO KHUBBIX OPraHW3MOB; OTPHILATEILHOE BIHSIHHUE
QJIKOTOJIsl, HUKOTHHA, HAPKOTHYECKHUX BEIIECTB HAa Pa3BUTHE 3apO/IbIIIa YEIOBEKA; BIMSHUC
MYTareHOB Ha OpraHU3M 4YelIOBEeKa, B3aWMOCBS3M OPraHU3MOB U OKpPY)KAIOLICH Cpesbl;
SBOJIONMIO BHIOB, YENOBEKa, OMOc(hEphbl; E€JUHCTBO YEIOBEYECKMX pAac; BO3MOXKHBIC
NPUYMHBI HACJICACTBEHHBIX 3a00JIeBaHMM, TEHHBIX W XPOMOCOMHBIX MYTAllMii; MPUYHHBI
YCTOWYHMBOCTH M CMEHBI 3KOCHCTEM; HEOOXOJMMOCTh COXPAaHEHUSI MHOTO00pa3ns BUJIOB;

- pematb OMOJIOTUYECKHE 33a]]aul PA3HOU CII0XKHOCTH;

- COCTaBJIATH CXEMBbl CKPELIMBAHUS, IyTeH MEepeHOCa BEUIECTB M SHEPTHH B HIKOCHUCTEMAX
(e mUTaHUs, TUIICBBIC CETH);

- BBIBJATH TPHUCIIOCOOJICHHS] OPraHU3MOB K cpele oOuTaHusi; apomMopdosbl U
UNOATANTAMN Yy PACTCHUH M JKUBOTHBIX; OTIMYHMTENBHBIC TPH3HAKA IKHUBOTO (Y
OTJENBHBIX OpraHU3MOB); aOWOTHYECKHME W OMOTHYECKHE KOMIIOHEHTHI 3SKOCHCTEM;
B3aMMOCBSI3M OPTaHM3MOB B AIKOCHCTEME; MCTOYHMKHM MYTAareHOB B OKpY)KaloIIeH cpene
(KOCBEHHO); aHTPONOT'eHHbIE U3MEHEHHSI B 9KOCHCTEMAaX CBOETO PETMOHA;

- CPaBHUBATh OMOJIOTHYECKHE OOBEKTHI (KJIETKH PACTCHHM, )KUBOTHBIX, TPUOOB M OaKTEepHH,
HKOCHUCTEMBI M arpo’KOCHUCTEMBI); MPOLECCH U sBICHUS (aBTOTPO(QHBIA U reTepoTpOoHBII
crocoObl TUTaHus; (HOTOCHMHTE3 M XEMOCHHTE3; MHTO3 M Mei03; Oecrionoe W IOJIOBOE
pa3MHOXEHHE; OIUIOJIOTBOPEHUE Yy IIBETKOBBIX PACTEHUH M TO3BOHOYHBIX YKUBOTHBIX;
BHEIIIHEE W BHYTPEHHEE OIUIOJOTBOPEHHUE; (POPMBI €CTECTBEHHOTO 0TOOpa; MCKYCCTBEHHBIH
U eCTECTBEHHBIH 0TOOp; crocoOBl BHI00OPA30BaHMS; MaKpO- ¥ MHKPOABOIIOIHIO; MYTH U
HAaIpaBJICHNUS 3BOJIIOIMN) 1 JIENaTh BEIBOABI HA OCHOBE CPAaBHEHUSI.



Coaep:xanue yueOHOTo nmpeaMera
Pa3nen 1. Buosorus kak Hayka. MeToabl Hay4YHOro no3Hanus (6 4acoB)
Tema 1.1. Kparkas ucrtopus pa3Butus ononorun. CucremMa OHoJornueckux Hayk (2 daca)
OObekT u3ydyeHusi 6uoaoruu — >xkuBas npuponaa. Kparkas ucropusi pazsurus 6uonoruu. Ponp
OMOJIOTUYECKUX TEOpHi, uiel, rurnore3 B (pOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHOHAYYHOU
cucteMbl Mupa. Crucrema OMOJIOTHYECKUX HayK
Tema 1.2. CymmHOCTh W CBOMCTBA >KMBOTO. YPOBHU OpPraHU3AIMH M METO/Abl TO3HAHUS JKUBOH
npuposl (4 gaca)
CymHocTts xu3HM. OCHOBHBIE CBOMCTBa JXKMBOM Marepud. JKuBas mnpupoga Kak CIOXKHO
OpraHM30BaHHAs MepapXUUecKash CUCTEMA, CYIIECTBYIOLIas B MPOCTPAHCTBE U BO BPEMEHHU.
buonornyeckue cucrembl. OCHOBHBIE YPOBHU OPTraHU3AIMU KUBOW MaTepuu. MeTobl MO3HAHUS
JKUBOUM TTPUPOJIBI
Pa3nen 2. Knerka (20 yacoB)
Tema 2.1. Uctopus uzydenus kietku. Kierounas teopus (2 yaca)
PazButne 3nanmit o kierke. Paborer P. I'yka, A. Ban JleBenryka, K. O. bapa, P. bpoyna, P.
Bupxosa. Knerounas treopus M. lInelinena u T. [lIsanHa. OCHOBHBIE MOJIOKEHHUSI COBPEMEHHOM
KJIeToYHOW  Teopuu. Ponp  kimeToyHoil Teopum B (OPMHPOBAHUU  COBPEMEHHOMU

€CTECTBEHHOHAaY4YHOU KapTUHBI MUpa
Tema 2.2. XuMu4ecKuil cocTaB KJIETKH (8 4acoB)

EAMHCTBO D2JEMEHTHOIO XHMMHMYECKOIO COCTaBa JKHMBBIX OPraHU3MOB Kak JOKa3aTelIbCTBO
€IMHCTBA MPOUCXOXKICHHS )KUBOU MPHUPO Ibl. OOLTHOCTH JKUBOM U HEXXHUBOM MPUPOJIBI HA YPOBHE
XUMHYECKHX  2eMEHTOB.  OpraHoreHsl, = MakpOdJEMEHTBI, = MHKPOIJIEMEHTBI,  YJbT-
PaMHUKPODJIEMEHTBI, UX POJb B JKU3HEACATEIBHOCTU KIETKH M opranmsma. Heopranumdeckue
BemecTBa. Boma kak KoOJBIOENh BCEro JKUBOTO, OCOOCHHOCTH CTPOEHUSI M CBOWCTBA.
MuHepanpHble coiau. 3HAU€HHWE HEOPraHWYECKUX BEUIECTB B JKM3HU KJIETKM WU OpraHuU3Ma.
Oprannyeckue BELICCTBA — CJIOXKHBIE YIJIEPOACOAEP-KaIUE COCIUHEHUS.
HuskoMonexkynspHble ¥ BBICOKOMOJIEKYJISIPDHBIE OpPraHWMYECKHE BelecTBa. JIMmuael. YTiieBompl:
MoOHOcaxapubl, nonucaxapuabl. benku. Hykneumnossle kucnotsl: JIHK, PHK. VYaBoenue
mosiekynsl JIHK B knetke. [IpuHumMnuanbHoe cTpOEHUE U POJIb OPraHUYECKUX BELECTB B KIIETKE

U B OpraHHU3Me YeloBeKa
Tema 2.3. CTpoeHHE SYKapUOTHIECKOHN M MPOKAPUOTHIECKOM KIETOK (6 4acoB)

Kierounas MGM6paHa, quToIIasMa, aapo. OcCHOBHBIE OpraHoru bl KJICTKU: SHAOIIIa3MaTUICCKaA

ceTh, amnmapat ["oJbKH, JITa0COMBI, MUTOXOHIPUH, TIIACTHIBI, pHOOCOMBI. DYHKITMN OCHOBHBIX



yacTe U OpraHonaoB KiIeTKH. OCHOBHBIE OTJIMUUS B CTPOCHHHM >KMBOTHOM M PACTUTEIBHOMN
KJIETOK. XpOMOCOMBI, UX cTpoeHue u (pyHkiuu. Kapuotun. 3HaueHHe MOCTOSHCTBA YHCA U
dbopMbI XxpoMocoM B kiIeTkax. [Ipokapuornueckas kiueTka: ¢popma, pazmepsl. PactipocTpanenue

Y 3HaueHue Oaktepuii B mpupoe. CTpoeHne OaKkTeprabHON KIIETKH
Tema 2.4. Peanu3anus HacaeACTBEHHON MHGOpMAIK B KJieTKe (2 Jaca)

JAHK—mnocurens HacmencTtBeHHoW wuHMoOpmaruu. ['eHeTHueckwid Kon, €ro cBoicTBa. ['eH.

buocunres 6enka
Tema 2.5. Bupycsl (2 gaca)

Bupycel — nHekneTounas popma xuzHu. OCOOCHHOCTH CTPOCHUS M pa3MHOXKECHHS. 3HaYCHUE B
IPUPOJIE U KU3HU YesoBeka. Mepbl MpoQHIaKTUKU pacpOCTpaHEHUS! BUPYCHBIX 3a00JI€BaHUM.

[Ipodpunakruka CIIN/a
Paznen 3. Opranusm (36 yacoB)
Tema 3.1. Opranuzm — enuHOE 11e70€. MHOT000Opa3ue )XMUBBIX OPraHu3MoOB (2 Jaca)

MHuoroo6paszue opranu3smMoB. OAHOKJIETOYHBIE M MHOTOKJIETOYHbIE OpraHu3Mbl. Kosionuu

OIHOKJICTOYHBIX OPraHN3MOB
Tema 3.2. OOMEH BEIIECTB U MPEBpallleHne YHepTrun (4 Jaca)

DHepreTHyeckuii 0OMEH — COBOKYITHOCTh PEaKLUil pacIien J €HHJ CIO0KHBIX OPraHMYECKHX
BemecTB. OCOOCHHOCTH 3HEpreTuYeckoro obMeHa y TpuOoB u Oakrepuil. Tumbl muTaHus.
ABToTpobl U rerepoTpodsl. OcoOEHHOCTH OOMEHa BEIIECTB Y JKMBOTHBIX, PAaCTCHUH H

Oakrtepuit. [Inactuaeckuit oomeHn. @oTocuHTE3
Tema 3.3. PazmHOXeHUe (8 yacoB)

Jenenue kieTku. MUTO3 — OCHOBaA pOCTa, PEreHepaluy, pa3BUTUS U OECIIONOT0 Pa3MHOKEHHUSL.

Pa3zmuoxenue: 6ecrosnoe u mojaoBoe. Tumbl 0€Cronoro pa3sMHOKEHHUS.

[TomoBoe pazmuHoxkeHre. OOpa3oBaHME MOJOBBIX KJIETOK. Meio3. Omio10TBOpEeHNE Y AKUBOTHBIX
u pacteHuil. buosnornueckoe 3HaYE€HHE OIIOAOTBOPEHUA. VICKYCCTBEHHOE OIBUICHHUE Y

paCTeHI/II\/'I " OINIOAOTBOPCHUC Y )KUBOTHBIX

Tema 3.4. InnuBuyaapHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3) (4 Jaca)



[IpssMmoe 1 HempsiMoe pa3BUTHE. DMOPHUOHAIBHBIM U MOCTAIMOPHUOHAIBHBIN TEPUOIBI Pa3BUTHS.
OcHoBHBIE 3Tanbl 3MOpuoreHesa. [IpuuuHBl HapymeHud pa3BUTHS opranu3ma. OHTOreHes
yenoBeka. PernpoykTuBHOE 370pOBbE; €ro 3HayeHue g Oynymux mnokosieHuil moneit. Ilo-
CJIEICTBUSl BIUSHHUS AJKOIOJIA, HUKOTWHA, HAPKOTUYECKHUX BELIECTB HA Pa3BUTHE 3apOJIbIIIA

genoBeka. [leprnoibl mocTIMOPHOHAILHOTO PA3BUTHS
Tema 3.5. HacnencTBeHHOCTh U M3MEHYHBOCTH (14 yacoB)

HacnencrBeHHOCTh M HM3MEHYMBOCTH — CBOWMCTBA OpraHu3ma. [eHeTMka — Hayka o
3aKOHOMEPHOCTAX HACIEACTBEHHOCTH W H3MEHYMBOCTH. . MeHIenb — OCHOBOIMOJIOXKHUK
TeHEeTUKU. 3aKOHOMEPHOCTH HacieloBaHMsA, ycTaHoBieHHbIe I'. Menaenem. MoHorubpuanoe
ckpemmBanue. [lepBriil 3akoH MeHaennsi — 3aKOH JOMUHHUpPOBaHUsA. BTopoil 3akon Menaenss —
3aKOH pacHIeIUICHUs. 3aKOH YHUCTOTHI rameT. Jlurubpumnoe ckpemmBanue. Tpetuit 3akoH MeH-
Jiesl — 3aKOH HE3aBHCHMOTO HAclieJOBaHUA. AHaTU3HUPYIOLIEe CKpElIMBaHUE. XPOMOCOMHAas
Teopusi  HacieAcTBeHHOCTH. ClemieHHOe  HaclieqoBaHue  Mpu3HakoB. CoBpeMEHHBIE
MPEACTaBICHUsI O TIeHe W TeHome. Bs3aummopneiictBue reHoB. ['eHetuka mnona. IlomoBeie
xpoMmocombl. CHEMJIEHHOE C TMO0JOM HAaclleI0BaHHE. 3aKOHOMEPHOCTH U3MEHYUBOCTH.
HacnenctBeHHas M HeHacleACTBEHHAass HM3MEHUYMBOCTh. MoaudukanuoHHasT H3MEHYHBOCTb.
KoMOuHaTiBHAas u MyTalMiOHHAsh W3MEHYMBOCTh. Myranuu. Tumbl myranuii. MyTanuoHHBIE
dakTopbl. 3HAYCHWE TEHETUKU ISl MEIUILMHBLI. BlMsHHE MyTareHOB Ha OpPraHHW3M YelIOBEKa.

HacnencreHHble 00JI€3HU YEIOBEKA, UX MPUYUHBI U TPO(UITAKTHKA
Tema 3.6. OcHoBbI ceneknuu. bruotexHomorus (4 yaca)

OCHOBBI CeJeKLMU: METOAbl U JIOCTHKeHHUs. ['eHeTuka — TeopeTuyeckasi OCHOBA CENEKIIUU.
Ceneknus. Yuenue H. M. BaBuiioBa 0 1eHTpax MHOT0oOpa3usi U MPOUCXOKICHUS KYJIbTYPHBIX
pactenuii. OCHOBHBIE METOJbI CEJEKIMH: TMOpUIN3aIMsl, UCKYCCTBEHHBIH 0TOOp. OCHOBHBIE
JOCTUIKCHUA U HAIIPABJICHUA PA3BUTHUA COBpeMeHHOI\/'I CCJICKIINU. buorexnonorus: JOCTUXKCHUA N
MEPCIIEKTUBEI pa3Butus. I'ennas HHKECHEPHUSL. Knonuposanue. I'enetnuecku
MO (UIIMPOBAHHBIE OPraHU3MbI. DTHUECKHUE ACTEKThl Pa3BUTHUS HEKOTOPBIX HCCIIEIOBAHUN B

OMOTEXHOJIOTHH (KJIOHMPOBAHUE YEITOBEKA)
Paznen 4. Bua (38 uacoB)
Tema 4.1. Victopust HBOJIIOITMOHHBIX UCH (8 4acoB)

Hcropusi 3BOMOIMOHHBIX HaeH. Pa3Burre OWONOTMU B JOMAPBUHOBCKUN TEPHO]. 3HAUCHUE

pabotr K. Jlunnes, yuenus XK. b. Jlamapka, Teopun XK. KroBwe. [Ipeanocbuikn BO3SHUKHOBEHHS



yuenusa Y. [lapuna. DBomonmonHas teopus Y. JlapBuHa. Poyib 3BOJIOIMOHHON TEOpUU B

(dbopMUPOBaHUN COBPEMEHHOW €CTECTBEHHOHAYUYHON KapTUHBI MUpa
Tema 4.2. CoBpeMeHHOE 3BOJIOLIMOHHOE yueHue (16 yacon)

Bun, ero xputepun. llomynsiuuss — CTpyKTypHass €IWHHUIIA BUJA, €IUHULIA SBOJIIOIUU.
CuHreTnueckass TeOpHs 3BOJIOLMU. JIBIDKyIlME CHJIBI IBOJIIOLMM: MYTAlMOHHBIN Hpolecc,
MOMYJSIIMOHHBIE BOJIHBI, HW3OJISIMS, €CTECTBEHHBIH OTOOp; HMX BIMSHHE Ha TEeHO(OHI
MONyJISAIUA. JIBYOKYIIUI U CTaOUITU3HPYIONTUH €CTECTBEHHBIM 0TOOp. AanTalii OPraHU3MOB K
YCIIOBUSIM OOWTaHUSI KaK pe3yNbTaT ACHCTBHS €CTECTBEHHOTo oTOopa. BumooOpa3oBaHHe Kak
pe3yabTat 3Bosonui. CriocoOsl U myTH BUa000pazoBanus. CoxpaHeHHe MHOT00Opas3us BHJIOB
KaK OCHOBa YCTOMUYMBOTO pa3Butus Ouocdeprl. [aBHbIE HampaBlIeHHUS 3BOJIOLUOHHOTO
nporiecca. bruomornueckuit mporpecc u 6mosornueckuii perpecc. [IpudrHbl BBIMHpPaHUST BUIOB.

Jloka3aTenbCcTBa HBOIIOIIH OPraHUIECKOT0 MUPa
Tema 4.3. TIpoucxoxaeHue u3Hu Ha 3emiie (6 9acoB)

Pa3Butue npeacraBiaeHuii 0 BO3HUKHOBEHUU kU3HU. OnbiTel @. Penu, JI. [Tactepa. ['unoressl o
HpOI/ICXO)K,Z[eHI/II/I KU3HU. COBpeMGHHBIe B3TJIsIAbl HA BO3HUKHOBCHHUEC JXHW3HU. Teopml

Onapuna—XonzaeitHa. Y cloXHEHUE )KUBBIX OPraHU3MOB Ha 3eMJie B IIPOLIECCE IBOITIOLUU
Tema 4.4. IlpoucxoxaeHne yenoBeka (8 yacoB)

I'umoresb! mpourcxoxkaeHus yenoBeka. [lonoxeHne yenoBeka B CUCTEME JKHBOTHOTO Mupa (Ki1ace
Mainekonuraromue, otpsan [Ipumatsel, pon Jlroau). DBomtonus yenoBeKa, OCHOBHbBIE 3Tarnbl. Packl

genoBeka. [Iponcxoxaenne yenoBedeckux pac. BumoBoe eqmHCTBO yenoBeuecTBa
Paznen 5. Dxocucrembl (22 yaca)
Tema 5.1. Dxonormueckue Gakropsl (6 yaco)

Opranusm u cpema. IlpemMer u 3amauM  HKONOTHH. OKOJOTHYECKHE (DAKTOPBI Cpeibl
(abuoTnyeckue, OMOTHUECKHE, AHTPONOTEHHBIE), WX 3HAUYCHHWE B JKW3HU OPraHU3MOB.
3aKOHOMEPHOCTH BIIUSHUS DKOJOTHYECKUX (AKTOPOB HA OPraHWU3MBL. B3anMOOTHONICHHS
MCKAY OpraHu3Mamu. MG)KBI/I,Z[OBBIG OTHOIICHUA: MapasUTU3M, XUIIHHUYCCTBO, KOHKYPCHIIU,

cuMOHO03

Tema 5.2. CTpyKTypa 3KOCUCTEM (8 4acoB)



BunoBas u mpocTpaHCTBEHHasl CTPYKTypa 3kocucTeM. [IuieBsie cBsA3H, KPyroBOPOT BEUIECTB U
MpeBpalleHUs] SHEPTUH B SKocucTeMax. [I[puumHbl yCTOMYMBOCTH U CMEHBI 3KOCHCTeM. BrusHue

YeloBeKa Ha 9KOCHCTEMBI. VICKyCCTBEHHBIE COOOIIECTBA — arpoLEHO3bI
Tema 5.3. buochepa — rinobanbHas skocuctema (4 gaca)

buocdpepa — rnobanpHas skocuctema. CoctaB U CTpyKTypa Ouocdeprl. Yuenue B. .
Bepuanckoro o Owmochepe. Ponmp xuBBIX opraHu3smMoB B Owochepe. bumomacca 3emum.

buonorndeckuii KpyroBOpoOT BEIIECTB (Ha MPUMEPE KPYroBOPOTa BOABI H YIIIEPOIa)
Tema 5.4. buocdepa u yenorek (4 yaca)

buocepa um uenoBek. [mobGanmbHBIE HSKOJOTHUYECKHE TMPOOJEMBI W TYTH WX PEIICHUS.
[MocnencTBusi NesITEIBPHOCTH YeNIOBEKAa ISl OKpyXaromied cpenbl. [lpaBuina moBeneHHus B

npupoHoi cpene. OxXpaHa MPUPOJIBI U PAIMOHATBHOE UCIIOIh30BAHUE MIPUPOIHBIX PECYPCOB
3axnouenue (2 gaca)

Pe3zeps (10 gacoB)



Kanennapso - remaTtnyeckoe mianuposanue 10 kiacce

Ne Pa3znen/Tema ypoka KoJu1-Bo yacosn Kanennapusie cpoxku
IVIAH dakr
Pa3nen 1. Buosorus kak Hayka. 6
MeToabl HAYYHOT0 MO3HAHUS
1 | Kparkas ucropus pa3Butus 1
ouonorun
2 | Cucrema OHONOTHYECKHIX 1
HayK
3 | CymHOCTbh 1 OCHOBHBIE 1
CBOICTBA )KMBOTO
4 | YpoBHU OpraHu3allu KUBOU 1
MaTepuu U METOJIbI TO3HAHUS
MIPUPOABI
5 | IloBTOpeHue 1
6 | Tect «buonorus kak Hayka. 1
MeTozp! HAy4YHOTO MMO3HAHUS»
Pazgen 2. Kierka 20
7 | Uctopus u3ydeHus KIETKH. 1

Knerounas teopus. PazBurue
3HAHUH O KJIETKE

8 | Pemenus 3ananunii EI'D o 1
teme "HMcTopus uzydeHus
kyeTku. Knerounas teopus"

9 EanacTBO XMMHYECKOTO 1
CcOoCTaBa XUBBIX OpFaHI/IBMOB

10 | Heopranmueckue BemecTBa 1
11 | Bonma. MuHepanbHBIE COTH 1
12 | Opranuueckue BemecTBa 1
13 | Benxku. JIunuaet 1
14 | Yrinesonsl 1
15 | HykyienHOBbBIE€ KHCIIOTHI 1
16 | Pemrenuss 3amanuii EI'D mo 1
Teme "XUMHYECKHH COCTaB
KJICTKH' '
17 | DykapuoTudeckas KieTka. 1
OcCHOBHEIE OpPTraHOU/IbI
KIICTKH
18 | CrpoeHus KJIETOK pacTeHUH U 1
KUBOTHBIX
19 | Xpomocomsl 1
20 | Kapuotun 1
21 | IlpokapuoTuyeckas KJIeTKa. 1

OCHOBHBIE OPraHOUTbI




KIICTKH

22 | CrpoeHue OakTepHUamIbHOM 1
KJIETKU

23 | Peanm3anus HacneacTBEHHOM 1
nH(pOpManuu B KJIETKE.
JNHK—mnocurenb
HacJIeICTBEHHOU
uHpOopMaIu

24 | Pemenusd 3amaunii EI'D o 1
teme: Peanmnzanus
HacJeqCTBCHHON
MH(OPMAIIUH B KIIETKE

25 | Bupycbl — HekseTo4Has 1
dbopma Ku3HU

26 | Pemenns 3amanuii EI'D mo 1
teMe "'Bupycsr”

27 | Tect «Kinerka» 1
Paznen 3. Opranuszm 36
28 | Opranus3m — eauHOE IIeJI0e. 1

MHuoroo6pasue KUBbIX
OpPraHHU3MOB
29 | Pemenus 3aganuii EI'D vactu 1
B no reme: Opranusm —
€IMHOE TIEeIIOE.
MHoroob6pasue JKUBBIX
OpPraHU3MOB
30 | O6meH BelecTB U 1
MIpEeBpAICHIE SHEPTUH.
DHepreTu4ecKii 0OMeH
31 | Ilmactuueckuit oOMeH 1
32 | Tunsl utanus. PoTOCUHTES 1
33 | Pemenns 3amanuii EI'D mo 1
teme: OOMEH BelecTB U
MpeBpalieHNe SHEPTun
34 | Pa3MHOXEHUE. 1
Jenenue KieTKu
35 | Muto3 1
36 | Tumnsl 6ecronoro pa3MHoOXKe- 1
HUS
37 | IlonoBoe pa3MHOKEHUE 1
38 | Meito3 1
39 | OmnonoTBOpeHUE y 1
YKUBOTHBIX U PAaCTCHUUN
40 | UckyccTBEHHOE OMBUICHHUE Y 1
pacTeHui U OIIOAOTBOPEHUE
Y JKHUBOTHBIX
41 | Pemienus 3aganuii EI'D no 1




TeMe: PazMHOXeHHE

42

NuauBuayanbHOE pa3BUTHE
OpraHU3MOB (OHTOTEHE3).
OcHOBHBIE 3Tarbl
aMOpHoreHe3a

43

OHTOreHes 4yejIoBeKa

44

[Tepuopr
OoCTAMOPHOHAIEHOTO
pa3BUTHUS

45

Pemenns 3amanuiit EI'D o
teme: UHIuBUIyanbHOE
pa3BUTHE OPraHU3MOB
(oHTOTEHE3)»

46

HacnencTBeHHOCTD U
N3MEHYUBOCTH — CBOMCTBa
opraHusma

47

I'. Mennear —
OCHOBOIIOJI0KHUK T€HETUKHA

48

MonorubpuaHoe
CKpelluBaHue

49

JluruOpuHoe CKpenBaHme

50

JI/p CocraBnenue
MPOCTEUIIHNX CXEM
CKpeIMBaHUs

o1

XpoMocoMHast Teopust
HAaCJIE€ACTBEHHOCTHU

52

CoBpemMeHHbIE
NpCACTABJICHUA O T'CHC U
TreHOME

53

I'enetuka noina

54

HacnencreBennas u
HEHAaCJIEICTBEHHA
M3MEHYHUBOCTH

55

MyTtauuu

56

Pemrenne reHeTnaecKux 3aaa4d

57

3HaueHNE TeHETHKU JJIA
MCOAUIIUHBI

58

Pemrenns 3amanuit EI'D yactu
A 1o Teme:
HacnencTBeHHOCTD U
H3MEHYHBOCTh

59

Pemrenns 3amanuii EI'D yactu
C 1o Teme:
HacnencTBeHHOCTD U
H3MEHYHBOCTh

60

OCHOBBI CEJIEKIINH.
Bbuorexuonorusa

61

Pemenus 3amanuii EI'D no
TeMe: OCHOBEI CEJIEKIIUH.




Bbuorexnonmorus

62 | IloBropenue 1
63 | Tect «Opranuzm» 1
64 | [loBTOpeHwue no pasneny 1

"buonorus kak Hayka.
MeTo/1bl HAyYHOTO TTO3HAHUS"

65 | IloBTOpEeHue no pasneny 1
"Kierka"

66 | IloBTOpeHue no pasneny 1
"Oprannzm"

67 | DKCKypcus B IPUPOY 1

68 | Mup 6uonoruu. O6001IeHIE 1
M3Yy4EHHOTO

Kanennapno - rematnyeckoe niianuposanue 11 kiaace

Ne Pa3nes/Tema ypoka Kos-Bo yacoB Kanennapubie cpokn
IJIaH dakr
Pa3znen 4 (1). Bua 38
1 Hcropust 3BOTIONMOHHBIX 1
ujei. PasButue OMojaoruu B
JIOJTAPBUHOBCKUM MEPUO]
2 | Yuenue X.b. Jlamapka, 1
teopust JK. KioBbe
3 | BxogHO#M KOHTPOJIb 32 KypC 1
10 kacca
4 | IIpeaAnocChUIKH 1
BO3HUKHOBEHHUS YUCHUS
Y. JlapBuHa
5 | DBOJIIOLIMOHHAS TEOPUS 1
Y. JlapBuHa
6 | Ponb 2BONMIOIIMOHHBIX TEOPUI 1
B COBPEMEHHOW KapTHUHE
MUpa
7 | Pewtenus 3amanuii EI'D yactu 1
A 110 Teme: DBOJIOLIMOHHbIE
TEOpUU
8 | Pemenus 3aganuii EI'D wactu 1
A 1o teme: JIBWKyIIME CHITBI
HBOJIOLIAN
9 CoBpeMEHHOE BOJTIOIMOHHOE 1
ydyeHue. Bug, ero kpurepuu
10 | Tomymsius 1
11 | CuHreTnueckas Teopus 1
HBOJIIOLIMU
12 | JIBwxymiyie CUIIbI 3BOJIIOIUN 1




13 | EcrecTBeHHbIi 0TOOD 1
14 | JdBwxymwmii oT60p 1
15 | Crabuwmmsupyromuii 0T60p 1
16 Anmanranus 1
17 | Bugoob6pa3oBanue 1
18 | CnocoGsl BuI000pa30BaHUs 1
19 | Coxpanenune MHOrooOpaszus 1
BHIIOB
20 | HampaBnenus 1
HBOJIIOIIMOHHOTO MPoIIecca
21 | IlpuuuHBI BEIMUPAHUS BUIOB 1
22 | Pemenns 3amanuii EI'D uactu 1
A 1o TeMe: Yuenune 00
ABOJIOLIUN OPTAHHYECKOTO
MUpa
23 | Pemenns 3apanuii EI'D uyactu 1
B no teme: [Ipumenenue
3HAHWI 00 DBOJTIOIIAHA
OpPraHUYECKOTO MHUpPa
24 | Tect "CoBpeMeHHOE 1
ABOJIIOIIMOHHOE y4yeHHe"
25 | IlpoucxoxaeHue »Ku3Hu Ha 1
3emite. Pa3sutne
MPEJACTABICHUN O
BO3HUKHOBEHUH KU3HU
26 | I'umoTe3bl 0 NPOUCXO0XKIEHUU 1
JKU3HA
27 | CoBpeMeHHbIE B3IISAbI HA 1
BO3HHUKHOBEHHE KU3HU
28 | Teopust Onapuna-XoiaeiHa 1
29 | YcaoxkHeHHE )KUBBIX 1
OpPraHU3MOB B IpOIIECCe
DBOJIIOLUU
30 | 3amwuTa pedeparoB o Teme 1
«[IpoucxoxaeHue KuU3HA HA
3emie»
31 | IlpoucxoxaeHue 4enoBeKa.
['unore3bl TPOUCXOXKICHUS
YyeJIOBEKa 1
32 | IlonoxeHue yeaoBeEKa B 1
CHUCTEME OPTraHUYECKOTO MUpPa
33 | DBodIOIHS YENOBEKA 1
34 | Pacel yenoBeka 1
35 | IIpoucxoxaenue pac 1
36 | BugoBoe equHCTBO 1

YCJI0BCUCCTBA




37 | Pemenns 3amanuii EI'D mo 1
teMe: [Ipoucxoxaenue
YeJoBeKa

38 | Tect «Bun» 1

Paznen 5 (2). OxocucreMbl 22

39 | Oxonoruueckue HakTopol. 1
Opranusm u cpena

40 | Ponb aHTPOMOT€HHOTO 1
(akTopa HA COCTOSIHHE
OKpY’KaroIlllero Myupa

41 | 3aKOHOMEPHOCTHU BIUSHUS 1
9KOJIOTUYECKHUX (haKTOpPOB Ha
OpraHu3M

42 | Abuotuyeckue (hakToOpsIl 1

43 | buotnueckue GpakTopsl 1

44 | Pemenuns 3amanuii EI'D mo 1
TeMe: DKOJIOTUYECKUE
(hakTopBI»

45 | CTpyKTypa 3KOCUCTEM 1

46 | [Iumessie cBA3M 1

47 | IlpuurHBl YCTOMYHUBOCTH U 1
CMEHBI IKOCHCTEM

48 | BrnusHue yenoBeka Ha 1
HKOCHCTEMBI

49 | ArporueHo3bl 1

50 | Pemenus 3apanuii EI'D no 1
TeMe: DKOCUCTEMBI

51 | [loBTOpenue 1

52 | 3amwuTa pedeparoB 1o TeMe 1
«CTpYKTypa IKOCHCTEM)»

53 | buocdepa — mmobanpHas 1
JKOCHCTEMA

54 | Yuenne B.U. Bepnaackoro 1

55 | buonoruueckuii KpyroBopot 1
BEIIECTB

56 | Pemenus 3apanuii EI'D no 1
teme: buocheparn

57 | buocdepa u yenosek 1

58 | 'maBHBIE 5KOJIOTHYECKHE 1
POOIIeMBI

59 | [lytu pemenus 1
HKOJIOTHYECKUX MPOOIIeM

60 | KontponbHas paboTa no teme 1
«IKOCUCTEMBI»

61 | IToBrop Tembr «Bum» 1




62

[ToBTOp TeMBI «IKOCHUCTEMBI

63 | Pemenne 3amanuii EI'D o
Teme "Bun"

64 | Pemenne 3amanuii EI'D o
TeMme "DKOCUCTEMBI"

65 | DKCKypcHs B IPUPOILY

66 | Mup Ouonoruu. O6001eHNE

MOUJIEHHOIO
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