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IMoscHuTeNbHAA 3anKCKA
Pabouas nporpamma no Guonoruu nis 10 knacca cpenneli odueoOpa3oBaTeNbHON IKObI
COCTaB/leHa U Peasu3yeTcs Ha OCHOBE CEeAYHLIUX AOKYMEHTOB:
1. TIporpamMmbl ans  obueoOpazoBaTenbHblX  yupeskaeHWit. buonorus.S-11
knaccer.-M., [poga,2009,
2. denepanbHblii nepedeHb y4eOHWKOB, PEKOMEHIOBAHHBIX (IOTYIIEHHBIX) K
MCTIONB30BaHHI0 B 00pa3oBaTeNbHOM TMpoLecce B OOpa30oBaTeNbHBIX — YUPEXKIEHHUsX,
peanu3yroLuX nporpaMmbl ooLero odpaszosanus B 2021 —2022 yuebHoM roay,
3. TpeboBaHus K OCHalleHWK OOpPa30OBaTENbHOTO TNpPOLECCa B COOTBETCTBUM C
COICPIKATCNBHBIM HANMOAHCHHEM yueOHBIX nnpeameTos OI'OC,
4. ObpazosatenbHas nporpamma MbOY COLI Ne3;
5. basucHelii yueOHbIH naH o0ieoOpazoBaTeNbHbIX yupexaenui Poccuiicko
®denepaunn, yreepkaeHHbli npukazoM MuHobpazosanus PD;
6. YueOHbtit mnan MBOY COLI Ne3 Ha 2021-2022 yueGHblii ron,.

Ilpn peanmsauuu padoueit nporpammel ucnonwssyercss YMK Connn H.H., Bxonammii B
denepanbHbIN NMEPEUCHb YUCOHUKOB, YTBEPKACHHBIH MUHUCTEPCTBOM 00pa3oBaHus 1 Hayku PO.
[Tpu m3yuennn Suosorun B 10 kiacce mcrnonp3dyercs obopynoBaHHe U mporpamMa LnudpoBoro
ueHTpa 00pa30BaHUs €CTECTBEHHO HaAy4YHOH M TEXHOJOrHUYeCKOH HanpaBieHHocTH «Touka pocTay.
Jns M3yueHMsl Kypca PEKOMEHAYETCs KJIaCCHO-YPOUHash CUCTEMA C MCMONb30BAaHUEM pa3fMUHbIX
TexHonoru, gopm, Meronos obOyueHus. Ilpu cmeltaHHOM OOYyuE€HHUU UCMOAB3YIOTCS yueOHble
mnatdopmer:. «AKnacey, «Vum.py», «Googol nuck», umudposas nadoparopus mo OHonord u
sxonoruu «Touka pocray.

Pabouas mporpamMma KOHKPETH3UPYET COIEpIKaHHE MPEAMETHBIX TeM O00pa30BaTENBHOTO
craHzapra, IaeT pacrpeneneHne y4eOHbIX 9acoB MO paszlesnaM Kypca M TNOCHeIoBaTelbHOCTb
U3yueHHs pasfenoB OUOOTHM € YUETOM METAalpeAMETHbIX U BHYTPUIIPENAMETHbIX CBs3eil, TOrHKH
yu4eOHOro Tmpotiecca, BO3PaCTHbIX OCOOEHHOCTEH yualiuxcs, JadopaTopHbIX paloT, BbINOAHIEMbIX

y‘-laH.[HMI/ICﬂ.
Lenu:
PopMHPOBAHHE HAYYHOTO MHPOBO33PEHUS HA PA3BUTUE OKPYIKAIOLLIEH TPHPOLIDI,
dbopmupoBanue €CTeCTBEHHOHAYYHOH KapTHHbI MHpa, OObSICHEHHE B3aHMOCBS3U
OpPTaHW3MOB ApPYr C APYTOM.
3agauu:

Obpazocamensnvie:

PACKPBITh DBOJIIOLMH  OPTaHHYECKOTO  MHpa. Haydutb pelaTbh  3JEMEHTapHBIC
Ouonoruveckue 3ana4uu.

Paseusaionjue:

Hayuutb aHanusupoBath, OLEHUBATb, CpaBHMBAaTb, H3y4aTb, HAXOAWUTb, BbIABJIATH
OTBEThbl Ha MHTEPECYHoLlLe BOMPOChHI.

Bocnumamensnoie:

BOCIHUTATh TMO3UTUBHOC LICHHOCTHOC OTHOIICHHE K JKUBOM mpupoae, COOCTBECHHOMY
3I0POBBI0 W 3JOPOBBIO APYTUX JIOAEH; KyIbTYPbI MOBEAEHUs B MPUPOIE.

IMporpamMa BbINO/THAET AB€ OCHOBHbIE (PYHKLIMM:

- undpopnayuonno-memoondeckas  GyHKUUSA  NO3BONSET  BCEM  YHYACTHHUKaM
0o0pa3oBaTesbHOrO Mnpolecca MOAyYUTh MpeACcTaBileHHe O Lensx, coaep:kaHuu, oOluei
CTpaTeruu OOYYCHUs, BOCIUTAHHS M PA3BUTHS YVYAIIUXCs CPSACTBAMU JAHHOTO Y4eOHOTO
npeaMeTa.

- opzanusquuonno-naanupyowaa PpyHkKUHs TpeaycMaTpPHBAET BblAENIEHHE 3TaroB
o0y4eHHs, CTPYKTypupoBaHue y4eOHOro martepuana, OnpenejeHHe ero KOJIMYECTBEHHBIX W
KaueCTBEHHbIX XapaKTePUCTUK Ha KakKAOM M3 3TaroB, B TOM YUCAE AN COAep>KaTeNbHOIO
HAaroJHEHUs TIPOMEKYTOUHOM aTTecTallui y4alnxcs.

O0wan xapakTepucTHKA Y4e0OHOr 0 npeamera.

Kypc Ouonormm Ha ctyneHu cpenHero (monHOro) oduiero od0pa3oBaHWs HANpPaBJICH Ha
dbopMHUpOBaHHE Yy YYAIIMXCS LEJOCTHOH CHCTEMbl 3HAHWH O JKWBOH MpUpOde, ee CUCTeMHON
OpraHu3auMK U 3BOJIOUMH, NTOITOMY NpOrpaMma BKJIKO4YaeT cBeeHus 00 ofmux OHOIOrH4YecKHx
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3aKOHOMEPHOCTSIX, MPOSABIAIOIINXCA HA PAa3HBIX YPOBHAX OpraHu3aLiu »KUBOH npuponbl. OcHOBY
CTPYKTYPHUPOBAHUS COAEPIKAHWS Kypca OWONOrMM B CTapluiel LKOJIEe COCTABJSIOT BeOylIue
CUCTEMOOOpasylolMe HAeH - OTJIMYMTENbHble OCODEHHOCTH »KUBOH MPUPOAbIL, €€ YpOBHEeRas
OpraHu3alus U 3BOJIOLUS, B COOTBETCTBUH C KOTOPbIMM BbIAEJIEHbI COEpKaTeIbHble TMHUU KypCa:
Bbuonorns xak Hayka. Merone! HayuHoro nozHaHus. Knerka. Opranmsm. Bua. DKOCHCTEMBL.

B nporpamme npemycMoTpeH peseps cBoOOIHOrO ydeOHOro BpeMeHu aisi 6ojee WwupoKkoro
MCIIONIb30BaHUA HApSAy € YPOKOM paszHooOpasHbix (opm opraHusauuu yveOHOro mnpouecca
(oKckypeui, 1abopaTopHbIX M MpakTHYECKUX padoT, CEMUHAPOB) W BHEAPEHHS COBPEMEHHbIX
nenaroruueckux TEXHONOTHIA,

MecTo npeamera B yueGHOM ILIaHe

B paboueli mporpaMme cornacHo y4¢OHOMY IIAHY IUKOJBI OTBOAHTCA 35 4acoB s
obszarenbHOro uzyuenust Ouonorun B 10 knacce us pacuera 1 yueOHbIN 4ac B HEOEIIO.

TpeGoBaHHA K YPOBHIO NOATOTOBKH BbINMYCKHHKOB,

3HaTL /MOHUMATH:

1.0cHOBHbIE TONOKEHUSI OMOJOTMUECKUX Teopui (KJIeTOuHas TeopHs; 3BOJIOLMOHHAs
teopus U Jlapsuna); yuenue B.M BepHaackoro o Ouocdepe; CymHOCTE 3akOHOB [
MeHnnens, 3aKkOHOMEPHOCTEN H3MEHUYHUBOCTH,

2 .Ctpoenue OMonorudecknx 0ObEKTOB: KJIETKH, FT€HOB H XPOMOCOM; BHIA U 3KOCHUCTEM

3.CymHocTh OHONOrMYECKHX MPOLECCOB. Pa3MHOXEHHE, OIMJIOZOTBOpPEHUE, HeHCTBHE
UCKYCCTBEHHOIO U €CTeCTBEHHOro  oTOOpoB,  (OpMUpPOBaAHUE  MPHUCIOCOONEHHOCTH,
oOpa3zoBaHWe BUAOB, KPYTOBOPOT BELUECTB U MpeBpallleHue 3Hepruu B 3kocucTeMax U Ouocdepe;

4 Bxjan BBIAAOIINXCA YUCHBIX B pa3BUTHE OHONOTHH,

5. BUOIOrHYECKYIO TEPMUHOIOTHUIO U CUCTEMATHKY.

YMeTh:

O6bsacHATL: pojb Ouojornu B (POPMHUPOBAHMM HAYYHOrO MUPOBO33PEHMs, BKJIAN
Ouonorvueckyx Teopuii B (POpPMHUPOBaAHHE COBPEMEHHON eCTeCTBEHHOHAYUHOH KapTHHbI MUDa;
€IMHCTBO SKMBOIM W HEXWBOH TPUPOABI, POACTBO KMBBIX OPTaHW3MOB, OTpHLIATENBHOE
BIMSHHE AQJKOTOJN, HHUKOTHHA, HAPKOTHKOB Ha pPa3BUTHC 3apOABIa MajbIllad; BIIISHUC
MYTareHOB Ha pAa3BUTHC OPTraHHU3Ma YCJIOBEKA, JKOJOTMHYCCKUX (DAKTOPOB HA OPTaHU3MEL,
B3aMMOCBSI3M OPraHU3MOB M OKPYIXKaroLIeH

Cpelbl; TPHYMHBLl  JBOJNIOLHM, W3MEHseMOCTH  BHUIOB, HapyweHWH  pa3BUTHA
OpPTaHW3MOB, HAacNe[CTBEHHbIX 3a0osneBaHui, MyTalWil, YCTOWYMBOCTM W CMEHbl 3KOCHCTEM,
He0OX OIMMOCTb COXPaHEHHsI MHOro0Opa3us BUIOB,

Pemiatb 351eMEHTapHble OMOJIOTHYECKHE 3a1aud; COCTABIATb BJICMCHTAPHBIC CXEMBI
CKPELIMBAHUA H CXEMBI TIEPEHOCA BELIECTB U YHEPTUU B YKOCUCTEMaX ( LIETH MHTaHUs ),

OnuceIBaTH NpeacTaBUTENeH BUIOB O MOP(OJOTHHECKOMY KPUTEPHIO;

BeissBasaTe npuCocOONeHHs OPraHu3MOB K cpene OOWTaHHs, WCTOYHUKH MYTareHOB
B OKpY>arolieit cpeae (KOCBEHHO), aHTPOTIOr€HHbIE U3MEHEHHS B SKOCHCTEMax CBOEH MECTHOCTH,

CpaBHuBaTb: Ouonoruueckne oOBEKTb( TeNna KUBOH M HEKHBOIW nNpUpOAbl MO
XUMHYECKOMY COCTaBy, 3apOABILIM YCJOBEKA W JAPYIrUX MJICKONMUTAKINNX, MNPUPOAHBIC
3KOCHCTEMBI U arpO3KOCHCTEMEBI CBOCH MECTHOCTH), IPOLIECCHI ( €CTECTBEHHBIN M HCKYCCTBEHHBIT
oTOOp, NONOBOE U OECIIO0e Pa3MHOKEHHE) U AENaTh BHIBOABI HA OCHOBE CPaBHEHUS;

AHATU3HPOBATL OLUEHHBATH Pa3jUUHBIE TMIIOTE3bl CYIIHOCTH JKU3HH, MPOUCXOKAEHHA
KU3HU M yeoBeka, T100albHble KOJOTHYECKHEe MpodaeMbl U MyTH UX PeLueHUs!, MOCHeCTBUSA
COOCTBEHHOI! NeATeIbHOCTH B OKpYyKatollel cpese;

H3y4yaTh U3MECHCHHUS B 3KOCHCTEMaX Ha OHOJOTHYCCKUX MOICISAX,

Haxoguth wHpOpMALMK O OHOMOTHYECKUX OOBEKTaX B PA3JUYHBIX HCTOYHHKAX H
KPUTHYECKH €€ OLIEHHBATh;,

Ucnoab3zoBarb npHoOpeTeHHbIe 3HAHUA U YMEHUs B NPAKTUYECKOH AEATENILHOCTH H

NOBCEHEBHOW U3HU JJIS:

JIns KOHTPOJIA YPOBHS JOCTHXKEHMH YuYalllMXCs MUCMOJb3YIHOTCA Takue BHAbl U (HOPMbI
KOHTPOJSL Kak MPCABAPUTCNBHBIN, TEKYLIUH, TEMAaTUYCCKUIN, HTOrOBBIM KOHTPOJB, (HOpMBI
KOHTpONS: KOHTPOJBbHAs padorta, mudQepeHUpOBaHHBI HHANBHIYANbHBIN MHUCbMEHHBINH OMPOC,
caMocTOsiTelIbHas NpoBepoUHas padoTa, HIKCIIEPUMEHTAIbHAA KOHTPOJIbHAs paboTa, TeCTUPOBaHHE,
OUKTAHT, TUCbMEHHbIE TOMALIHUE 3aJaHHsl, KOMIIBIOTEPHBIH KOHTPOJIb U T.1.), aHAJIU3 TBOPYECKUX,
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MCCEeNOBATENILCKUX  PaboT, pe3yJbTaTOB BBHIMOJHEHWS JMACHOCTHYECKUX 3aJaHuil  ydeOHoro
nocodus wiu padoueii Terpaau.

Jins  TeKylero TEeMaTHYECKOro KOHTPOJAS M OLEHKH 3HaHUN B CUCTeMe YPOKOB
NPEAYCMOTPEHBl YPOKHM-3au€Thl, KOHTpoNbHBlE padoTel. Kypc 3aBepliaroT ypoku, NMO3BOASIOLIWE
0000WNTE W CHCTEMATH3HPOBATH 3HAHUS, & TAK)KE NPUMCHHTBH YMEHHUS, NPUOOPETCHHBIE NpH
u3ydeHun OSuonoruu. [lpu uzydenuu Ouonornn B 10 knacce ucnonb3yercs 0o0OpydOBaHHE H
nporpamMma UH(PPOBOTO LEHTpa 0OOpa3oBaHUS €CTECTBEHHO HAY4YHOH M TEXHOJOTHYECKOM
HanpasieHHOCTH «Touka poctay, Lndposas nadoparopus o OUOIOTHH,

Conep:ranue yue0HOT0 MATEPHAIA

buoniorus kak Hayka. MeToabl HAYYHOI0 MO3HAHHS —3 Yaca.

Kparkas ucropus pazsurusi ouoJiorin. Cucrema Onoiornuecknx Hayk —1 yac.

OOvexT m3yueHuss Owonormu — »kueast npupopa. Kparkas wcropus passurvst  Ouonornu.  Ponb
OuonorMyeckux TeopHi, uaek , rurore3 B (JOPMUPOBAHHK COBPEMEHHON €CTECTBEHHOHAYYHOMH CHCTEMbI MUPa.
Cucrema OHONOrMUECKIX HAYK.

CymiHoCTb H CBOHCTBA “KHBOT0. YPOBHH OPTaHH3ALIHH H METOAbI MO3HAHHA JKHBOH NPHPOIbI —2
Jaca

Cymnocts  sxiHU.  OCHOBHBIC CBOWCTBa :KMBOH Marepud. JKuBas npupona Kak — CIIOKHO
OpraHN30BaHHAs HEPAPXHYHAA CHCTEMA, CYLLIECTBYIOLLAs B POCTPAHCTBE U BO BpeMeHH. bruononiveckue crcTembl.
OcHOBHbIE YPOBHH OpraHW3aLvK »KWBOH Marepuy. Meroapl nosHaHs »KUBOH NMPHPOIbL

Krnerka-10 yacos

HUcropus m3yuenns knerku, Kinerounas Teopusi —1 4ac.

Pazeimue 3Hanmit o knetke. Knerounas Teopust M. Lnefinena u T. LlIsanHa. OCHOBHBIC MONOMKCHUS
KJIETOUHOH Teopui. Porb KneTouHoi Teopir B (YOpMHIPOBAHIHN COBPEMEHHOI €CTECTBCHHOHAYYHON KapTHHBI MUDA.

XHMHYeCKHH COCTAB KJICTKH—4 yaca

EAWHCTBO 2/€MEHTHOIO XHMHMYECKONO COCTABA JKHMBBIX OPraHWM3MOB KAk JIOKA3aTeNbCTBO €IMHCTBA
TPOUCXOXKTIEHHST SKMBOK TIpuporbl. OOLIHOCTD »kMBOM M HekMBOH npuponbl. OpraHoreHbl, MaKposIEMEHTb,
MHUKPORJIEMEHTBL, YJIETPa MUKPORJIEMEHTBI, UX POJTb B YKH3HEAESTENBLHOCTH KJIETKHU.

Heopranveckue serectsa. Boma kak KONMBIOENb BCETO YKHBONO, OCOOCHHOCTH CTPOGHUS M CBOHCTBA.
MusepanbHele COMM.  3HAYCHHE HEOPTAHIMECKMX BEIISCTB B JKI3HH KJICTKM M opraHusMa. OpraHndecKie
BEIIIECTBA — CJIOMKHBIE  YTUIepoacofep kalye coenrHeHHs. HuskomonexynsapHbie 1

BbICOKOMOJIEKYJIAPHbIE OPraHWYecKHe BellecTsa. JIMnmiapl. Ymesodpbl: MOHOCAXAPUIBL, MOTHCAXapUIIbL.
Benxu. HyknevHossle kvicnorst: JIHK, PHK.

Yasoerue monexyb! JIHK B knetke.

Crpoenne 3yKAPHOTHYECKOH H MPOKAPHOTHYECKOH KJIeTOK -3 yaca

Krneroumass memOpana, uuromasma, sapo. OCHOBHBIE OpraHOMIBI KIICTKH. SHAOMIA3MATHUCCKAS CETh,
annapar TOfbmKH, JIM30COMBI,  MUTOXOHIPUM, TWIACTHUAbL, PHOOCOMBbL  (MYHKLMM OCHOBHBIX YacTeil u
opraHonzoB KneTky. OCHOBHbIE OTJIMYMS B CTPOSHWH JKUBOTHOH U pactutenbHOl Kkietok. JI. P. 1 «Habmonenve
KJIETOK PACTeHMI M 5KMBOTHBIX IO MUKPOCKOINOM Ha FOTOBBIX NPErapaTax»

Xpomocombl, ux cTpoeHde W ¢yHkimn.  Kapuorim. 3HaueHMe TNOCTOsHCTBA uMcia M- (OPMBI
XpoMOocoM B KteTkax. JI P 2«CpaBHeHe CTPOCHIS KIIETOK PACTCHII H KUBOTHBIX)

TIpokapuoruHeckas kieTka: (popma , pasmepel. PacnpocipaneHne 1 3HadeHHe OakTepiii B NpuUpone.
Crpoenne GaxrepranbHoi kKnetku. JI. P3 «rpuroToBneHre u onmcanie MHUKPOIIPENapaToB KNETOK PaCTEHHDY

Peamzamns Hac/ieACTBeHHOM HHGOPMALHH B KileTKe-1 yac

JTHK —HocuTenb HacneacTseHHoI nHbopMaLuiv. I'eHetrueckuii kon, ero ceotiorsa. I'en. briocuHTes Genka.

Bupycpi—1 yac

Bupycer — mexmetounast ¢opMa sk OCOOCHHOCTH CTPOCHWST M PaSMHOMKCHISL 3HAHCHUC B
OpUPONe U JKM3HM HenoBeka Mepbl mpodimmakTiku BUPYCHBIX 3a0omepanmit.  [podwutaxmixa CITUJA.
O600LIeHHe 1 chcTeMaTH3aLHs 3HaHHI o Teme: «Kerkay

Oprannsm —18 yacoB

Oprannsm —exuHoe Hestoe. MHOroo4paste :KHBbIX OPraHu3MoB —1 Jac,

MtuorooOpasve  opraHu3MoB.  ONHOKIETOUHbIE U MHOTOKMETOYHblE  OpraH3Mbl — KonoHuu
OMHOKJICTOYHBIX OPraHH3MOB.

O0meH BelLeCTB H NPeBpALLIeHIe JHEPIHH —2 Yaca.



SHepreTrHeckrii OOMEH —COBOKYITHOCTb PEaKLIFH PACLUIETUIEHHS CIOKHDBIX OPraHUUEeCKHX BELIECTB. THrbI
nuraHus. ABToTpodel 1 rereporpodbl. OcobeHHOCTH OOMEHa BELLECTB Y PKWUBOTHBIX W PACTEHHH, OaKTepHii.
TTnactnueckuii odmeH. PorocuHTes,

Pasmuo:xenue -4 uaca.

Henenne xnetkn. Mumos —OCHOBa poCTa, PETEHEpPALs,, pPasBUTHSL MU OSCTIONOTO  Pa3MHOMKEHHSL.
PasmHorkenne: Gecrionoe 1 nososoe. THribl 0eCcrionoro pa3MHOKEHHS.

[Nonoeoe pazmHoxenne. OOpasoBaHye MONOBLIX KIETOK. Metios. OruionoTBopeHHe y KMBOTHBIX W
pacTenuid. Buononiteckoe 3HateHue OIIoNOTBOPEHMSL.

HNuauBuayanbHOe pasBHTHE OPrAHU3MOB —2 4ACA

Ilpavmoe u HempsMoe  pasBHTHE. OMOPHOHATBHBIA U TIOCTOSMOPHOHATIGHBIA TIEPUOIE]  PA3BHTISL
OcHOBHBIC THNEI 3MOpHOreHesa. llpyumee! HapymieHuili passutis  opraHmsMa. (OHIOTGHES HETIOBEKA.
PerponyKT1BHOE 300POBLE; €10 3HaUeHWE 1151 Oy AyIINX MOKOJIEHHH JOAEH.

[locnencreua BIMSIHUSL @IKONONsl, HWUKOTHHA, HAPKOTWYECKWX BELIECTB HA Pas3BHTHE 3apoibilia
uenogexa. [leproap! NocTaSMOPHOHATIBHOTO Pa3BUTHL

Hac1eacTBeHHOCTD H H3MEHYHBOCTD —7 YACOB

HaonencteeHHOCT 1 MI3MEHUHMBOCTL —CBOCTBA OpraHmsMa. [ MeHnens — OCHOBOMONIOKHIK TCHETHKIL
MonoruOpumHoe ckpermBanye. [lepBeii 3axOH CKPELMBAHKS — 338KOH IOMHHWPOBAHISL  BTopoll 3akoH
MeHznens —3akoH paciueruienusi. 3akoH unctoTel raver. JInmvidpuaHoe cipermysanve. JI. P. 4 «Cocrasnenve
MpOCTENLLINX cxeM ckpeLrBaHysh. Tpernii 3akoH MeHenst — 3aK0H He3aBHCHMOT O HaclIeI0BaHHS!.

JI. P. 5 «PelueHre 3/1eMEHTapHbIX MEHETUUYECKUX 3aiaby. XPOMOCOMHAs TEOpHsT HAC/eICTBEHHOCTH.
CuenneHHoe HacEA0BaHHE MPH3HAKOB.

CoBpeMeHHBIE TIPENCTABICHN O TeHe U reHoMe. Biammorneticteue renos. ['enernka noma. Ilomoseie
xpoMocoMbl  CLCIUICHHOC € TIONOM  HAGNMEIOBAHKE.  3aKOHOMEPHOCTH  I3MeHUMBOCTH. HaonencrecHHas u
HEHaCNECTBEHHAsT U3MEHUBOCTL. Monn(pUKALIMOHHAs W3MEHYHBOCTD.

KombuHatvBHast 1 MyTaumoHHas n3meHunBocTb. JI. P. 6 «M3yuenne nameHunBocTv» 3HaueHre reHeTHKH
JUTS MeIULIMEBL BrivsHue MyTareHoB Ha opraHusM uesioBeka. HacnencteeHHble OonesHH YeroBeka, UX NPUHHE] 1
npornaxTika. OO0OLLEHHe H cHCTeMAaTHBaLYS 3HAHKH N0 TEME:

«HacrnencTBeHHOCTD U M3MEHIMBOCTEN/L. P. 7 «BBIBICHHE HCTOUHMKOB MYTAr€HOB B OKPYZKAFOLUEH
Cp&Ie M OLICHKA BOSMOXKHBIX

MOCNENCTBHH WX BIHSIHHSA HA OPraHn3mM.

OcHo.bI cesiekn. buorexHonorst. —2 yaca,

OCHOBb! CEeNEeKLIMY: METOAb! M OCTIDKeHISL. [eHeTuka —TeopeTuueckas ocHoBa cenexiyi. Cenexiyst
OcHoBHble MeToab! cenekluy. OCHOBHbIE NOCTWXKEHHSI W HATIPaBNEeHWs PasBUTHSI COBPEMEHHO!N CeeKLIL
BriorexHonorust IOCTYEKCHUST M TICPCTIGKTVBBI  pasBUTHsL 'eHHAas mrpkeHepusi KUoHMpoBaHME. DTHYECKHS
aCTICKTBI Pa3BUTYL HEKOTOPBIX HCCIGIOBAHHI B OHOTeXHONMONH. OOO0IIEHNHE H CHCTEMATH3ALMS 3HAHMI IO TEME:
«Opranmmy. Q6o0Lenre 1 cucreMaryzauys 3HaHui no 1eMam: «buonors kak Hayka. Merombl HayuHOTO
nozHaHps. Knerka. Oprannzm»

Yue0HO — TEeMATHYECKHUH ILIAH

Ha3BaHue TemMbl Koaunuects
0 4ACOB

buonorus kak Hayka. MeToabl Hay4HOTO MO3HAHHUS. 3

HcTopust uzydeHus KNneTku. l

XUMHYECKHH COCTaB KJIETKH. 4

CtpoeHHe 3YKapHOTHYECCKON U MPOKAPUOTHUIECKOM 4

KJIETKU.
Bupycel.

I | —

OOMeH BeLEeCTB 1 peodpa3oBaHus SHEPTHH.

Pa3MHOKeHUe U MHAWBUAYANbHOE pa3BUTHE. 6
3aKOHOMEPHOCTH HacCJIeACTBEHHOCTH 5| 10
H3MEHUYUBOCTH.
OCHOBbI cenekLMU U OHOTEXHOMOTHH. 3
BCEro 34

®opMBbI KOHTPOJISA



npoBepoyHasi paboTa;

TECT;

(bpoHTaNBHBIN OIPOC;

WHIUBUIYAIbHBIC 3aIaH S,

MPaKTHYECKHe PadoTh,

COOOIIIEHHS;

pe3yJIbTaThl MPOEKTHOM U UCCIIEOBATEILCKON IESITEIbHOCTH;
OLIEHKA U CAMOOLICHKA YYaIlUMUCS CBOUX paboT;

MarepuaIbHO-TEXHHYECKOe 00ecrieyeHHe
OcHoBHas Jureparypa.
1.3axapos, B. b., Mamonmos, C. I'., Conun, H. H. O6mas ouonorus. 10 xmacc. Y. 1/
nox pexn. mpod. B. b. 3axaposa. - 7-e uzn. - M>: Jlpoda, 2005.
2. 3axapos, B. b., Mamonmos, C. I'., Conun, H. . Obmas ouonorus. 11 kmacc. U. 2/
non pen. npod. B. b. 3axaposa. - 7-e u3a. - M.: [Ipoda, 2005.
3. 3axapos, B. b., Mamonmos, C. I'., Conun, H. H. Obmas 6uonorusi. 10-11 xmaccer /
noxn pen. mpod. B. B. 3axaposa. - 7-¢ uzn. - M.;> Jlpoda, 2004. *
4. Obwasa ouonorust. 10-11 kmaccer /mox pen. akax. JI. K. bensiea, mpod. I'. M.
Hemvimuna u npod. A. O. Pysunckoro. - 6-e uzn. - M., Ilpocseuienne, 1997.
5. Oowas 6uonorus / mox pen. akaa. B. K. Illymuoro, npod. 1. M. Apimmmna u ipod.
A. O. PyBunckoro. - 3-e uza. - M.: [Ipocsemmenue, 1999.
JonoHUTeNbHAS JUTEpaTypa.
1. Aitna, @., Kaiieep, /[nc. CoBpemenHasi reHeTrka: B 3 T. - M.: Mup, 1987.
2. buonoeuueckuil SHIUKIONENUYECKUN cioBapb. - M.: CoBeTckast Muukionenus, 1986.
3.Boponyos, H. K; Cyxopykosa, JI. H. JBomouusi opraHudeckoro mupa ((pakynbraTUBHBIN
Kypc): yuebHoe nocobue anst 10-11 kmaccos cpenneit mkonbl. 2-e u3a. - M.: Hayka, 1996.
4, Ipun, K, Cmaym, Vi, Teiinop, /[. buonorusi: 8 3 1. - M.: Mup,
5. Unee-Beumomos, C. I'. I'enetuka ¢ ocHoBamu cejekiuu. - M.: Kucinas mkosa, 1989.
Hay4yHo-nmonmyasipHas Jureparypa.
1. Axumywikun, M. Mup KUBOTHBIX (MJIEKOTTUTAIOLINE, WX 3BepH). -M  Mpicib, 1988.
2. Axumywkun, Y. Mup XuBOTHBIX (O€CIIO3BOHOUHBIE U HCKONAEMBbI€ >XHUBOTHBIE).-M.:
Mpichab, 1992,
3. Axumywkun, M. Mup XuBOTHBIX (HAaceKOMble, MaykH, naoMamHue | wuwnomeie).-M.:
Mpicab, 1993.
4. Akumywxun, 4. HeBunumble HUTH Tpupoabl. - M.: MbIcib,
MeTtoanueckasi iureparypa.
1. buonoeus B mxone. COOpHUK HOPMATUBHBIX TOKYMeHTOB / cocT.» B. 1. CuBormnasos.
-M., 1987.
2. boeoanoesa, J[. K. Jlunaktuueckuil mMatepuan mo oOuieil Ouonoruu: mnocodbue mis
yuurenei. - Kues, 1986.
3. Koznoea, Ti A. Meronnyeckne peKOMEHAALNN K TEMAaTUYECKOMY IJIAHUPOBAHUIO K
yuebHuky «O6mas ouonorus» ans 10-11. - M.: IIpoda, 2004.
4. Komuccapos, b. J[. Camocrositenbhble U TJabopaTtopHble pade mo obueli Ouonorum.
— M, 1988.
5. Kopomxoea, JI. C, Kpacnosuoosa, C. C. JlugakTudeckwii mar puan mno oOruiei
ouonorun. 10 kmacc. - M., 1984,
6. Memoouyeckue  pexomeHmaimu 1o  jabopaTopHbIM  paboT Kypca oOrieit
Ouosorun B nenyumnmax. - M:, 1982,
7. Muwuna, H. B. 3ananus Ui caMOCTOSITENIbHOW paboThl 1o mei 6uonorun (10
Kiacc). - M., 1984.
8. Maexosa, A. H., Cusoenazos, B. H. Ilpenonasanue oOmeii 6u joruu. -M., 1987,
9. Vpoxu obmeit 6buonorun / B. M. Kopcynckas, I'. H. Muponen 3. A. Mokeesa, H. M.
Bepsumun. - M., 1986.



10. Auck — buonorus 10-11 knace «O6was Suonorusy. OO0 «dpodar», 2008 rox.
TexHHuecKHe cpeacTBa 00yUeHUSs

1. AyauTOpHas 10CKa ¢ MAarHUTHOH MOBEPXHOCTBIO.

2. IlepcoHanbHbiH KOMIBIOTED.

3. MynbTUMEAUIHBIN IPOCKTOP.

4. UnTepaxkTHBHAsA O0CKa.

5. Undposas nadboparopus no duonorun «Todka pocTar.

KanenaapHo-teMaTHUeCKOE MJIAHHPOBAHHE

Nen/n Tema ypoka JHata a/3 Bun koHtpoas IIpumeuanue
npoBeAeHHs
Paszgen 1. buoaorus kak Hayka. MeToabl HAYYHOro mMO3HAHHS 3 4aca
1. Kpatkas uctopus 3.09 Ctp 5-11 Tekyimii

pa3BuTHs OHOJIOrKM.
Metoan! OUOIOru.

2. CyLUHOCTE XU3HU U 10.09 1.1-1.2 Ctp | Tekymmmuit
CBOMCTBA JKHBOTO. 15
YPOBHU OpraHu3aLHH.
3. 3a4er no Teme: 17.09 ITosropenue | MTorossiii
«buosorus kak Hayka.
MeToabl Hay4HOTO
MO3HAHUS».
Pazaen 2.Kaerka 11 uacos
Tema 2.1 Heropusa n3yuenust KieTku. Knerounas teopus 1 uac
4. Hcropus nsyueHus 24.09 2.1Ctp28 Tekyimii
kieTku. Knerounas
TEOPHSL.
Tema 2.2 XuMHUYeCKUH €OCTaB KJIETKH 4 yaca
5. XHUMHUUECKUH COCTaB 1.10 3.1 Ctp 85 | Tekyumii
KJICTKH.
Heopraauueckue
BELLECTBA.
6. Oprasndeckue 8.10 323Crp | Tekymumit
BewecTsa. Jlunuabl 1 102
YTJIEBOBI.
7. Oprannueckue 15.10 324Crp | AuxTant
BELIECTBA. 106
HyxknenHosbie
KUCJIOTBI.
8. OpraHuueckue 22.10 3.2.1 Ctp 90 | MuauBHAYyaIbHBII
BellecTBa. benku.
Tema 2.3 CTpoeHne 3YKAPHOTHYECKOH H MPOKAPHOTHYECKOH KJIETKH 4 uaca
9. DyKapuoTHYecKas 29.10 5.2 Ctp 142 | Tekyiumii
kaetka. [{utonnasma.
Oprasouas!
LUTOIIA3MBL.
10. Knerounoe sappo. 12.11 522 Crp | UeouBunyanbHBI
XPOMOCOMBIL. 157
11. IIpokapuoTtudeckas 19.11 5.1 Ctp 136 | CamocroaTeneHas
KJICTKA.
12. Peamizanus 26.11 53 Crtp 176 | Texyumi
HACJIeACTBCHHOM

uHpOpMAaIIK B KJeTKe.




Tema 2.5 Bupycsl 1uac

Hexnerounsle Gpopmbl
K3HH. Bupycel

3.12 5.6 Ctpl8l

Texymmuit

I'nasa 3. Opranunsm 20 yacos

Tema 3.1. O6MeH BewiecTB H nNpeo6pa3oBaHus IHePruu 3 Yaca

14. MHoroobtpasue 10.12 4.1 Ctpll9 | Tekywuit
OpPTaHH3MOB.

15. (O0OMeH BellecTB 1 17.12 4.2 Ctp 123 | UHAMBUAYaTbHBII
3HEPTHH.
DHEPreTUHIECKUL
oOMeH.

16. IInactudeckuii OOMeH. 24.12 43CTp 126 | Utorosbiii
PoTOCHHTES.

Tema 3.2 PazMHoXkeHHe H HHAMBHAYAJbHOE PAa3BUTHE OPraHU3MOB 6 4acoB

17. Henenve kiaeTku. 31.12 6.1 Ctp 192 | Texkywmit
MuTo3.

18. Tlonogoe n Secnonoe 14.01 6.1 Ctp 192 | UapnuBunyanbHbIN
Pa3MHOMKEHHE.

19. O6pa3oBaHUE MONOBBIX 21.01 6.2 Ctp 199 | UHguBUAYya bHBIH
K1eToK. Meiios.

20. OnIon0TBOPEHNUE. 28.01 I'nasa 6 Texymuit

21. HWunuBunyaneHOE 4.02 7.1-72Ctp | Tekywmmuit
Pa3BUTHE OPTAHH3MOB. 215

22, OHTOr¢Hes3. 11.02 7.2 Ctp 220 | UToroBsiii

Tema 3.3 3aKOHOMEPHOCTH HAC/IEACTBEHHOCTH H H3MeHYHBOCcTH 10 4acos

23. ['eHeTuKa- Hayka O 18.02 ['naBa 8 Texymii
3aKOHOMEPHOCTSX
HACJNEACTBCHHOCTH H
WU3MEHUYHBOCTH.

24. Monorubpugaoe 25.02 9.1-92 JluxkTaHT
CKpeLIMBaHue. Crp261

25. Aurubpunnoe 4.03 9.2.2 Ctp268 | Pewenue 3anau
CKpellBaHue.

26. CuemnneHHoe 11.03 9.3 Ctp280 | Peruenue 3anau
Hac/ieIOBAHNUE.

27. CoBpeMeHHBIC 18.03 9.5 Crp 291 | Pemienne 3amau
NpeAcTaBIEHHUS O
r€HOME U N'eHe.

28. INeneTtika nona. 1.04 9.4 Ctp 285 | Pemnenue 3amay

29. HN3meHuuBoCTL: 8.04 10.1 Ctp301 | Pemrenne 3amau
HaclleICTBEHHAs U
HEHACJIEICTREHHAs.

30. ['eneTrka 1 3MOpOBbE 15.04 I'nmasa 9 HUroroserii
yeJIOBeKa.

Tema 3.4 OcHoBbI cenexiMi. buorexHoaorus. 3 uaca

31. Cenekuusi pacTeHHi. 22.04 11.1 Ctp319 | Tekymmuii

32 Cenexkuus KUBOTHBIX. 29.04 11.2 Ctp 325 | Tekymunit

33. buorexnonorus: 6.05 Ilosropenne | MToroseiii
OOCTIDKCHUS U
nepcrneKTHBLI
Pa3BUTHS.

34 Hroroeoe 3ausarue: 13.05 Tectuposanne

«O0606wenne no
paszneny obuuas




| Guonorms»




