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MNOSCHUTEJIBHASA 3AIIMCKA
JlononHutenbHas oOmiepa3BuBaromias nporpamma «buonorus kietku» ans 9 kiacca
pa3paboTaHa B COOTBETCTBHU:
e ¢ yueOHbIM IImanoM MBOY COIII Ne3 r.3apuncka Ha 2022/2023 y4eOHBIN TOT;
e c [lonoxenuem o Paboueit mporpamme MbOY COIII Ne3 r. 3apuncka;
e [Iporpammoii Bocniutanuss MbBOY COIII Ne 3 r.3apuncka;
e aBTopckoi mporpammoii: Ilporpamma mis 9 xmacca. OcHoBbel oOmieit Ouonoruu. Ilox pen.

npod. . H.ITonomapesoii. M.: Benrana-I'pad, 2012;

[IpakTuueckass 4acTh y4eOHOrO COJEp)KAaHUSA YCHIIEHA MaTepualbHO-TEXHHUYECKOH Oa3oi
nenTpa «Touka pocra», HCHOIB3yeMOro U peaau3alii 0O0pa3oBaTENbHBIX MPOTPaMM B paMKax
MpenojaBaHusi OMOJIOTHH.

Ha usydenue mporpamMmbl «bronorus KiaeTku» oTBoauTcs 2 4 B Hepento (34 nHenenu, 70 4. B
ronu).

ITporpamma kypca «buosiorus kieTkn» pazpadboTaHa Juisi 00ydeHHs ydamuxcs 9 kiacca.

Bun snekTuBHOTO Kypca: MpeIMeTHO-OPUEHTUPOBOYHBIH.

Cognepxanre y4eOHOTO MaTepuanga IMPOTrpaMMbl COOTBETCTBYET IeJsiM OOYYCHHUS H B
OTIpeIeTICHHON CTENEHH JOTONHIET YUeOHYI0 IPOrpamMmy.

3HAaYMMOCTb, POJIb 1 MECTO JTAHHOTO Kypca ONpPENesieTCsl TeM, 4TO TeMa «BHoiorus KieTKm»
SBJIIETCS BaKHBIM KOMIIOHEHTOM B CHCT€ME OOpa30BaHMs M HampaBieHa Ha YriyOJeHHOE H3ydeHHE
M30paHHBIX Pa3/eioB B O0JIACTH UTOIOTHH.

JlanHbIil yueOHBIH MpeAMeT HMEeT CBOCH IIeNbI0 pPa3BUTHE MBIIUICHUS, MPEXKIE BCEro, U
(hOopMHUPOBaHHUE CUCTEMHOTO MBIIUICHHS, TOATOTOBKY K OI'D 1mo 6uonorum.
Lenv npozpammor «buonozun knemxu»:

® [T0IZICP)KUBATH MHTEPEC yIaIuXxcs K OMOI0Truy,

® OTIPE/ICTNTh TOTOBHOCTh YYaIlINXCsl OCBaWBaTh 3HAHMUS O KJIETKE Ha IMOBBIIICHHOM YPOBHE;

eCO3/1aTh YCJIOBUS JUISI TOATOTOBKM K OJK3aMeHaM MO0 OHWOJOTMHM — TpeaMery Oyaymiero
npodunupoBaHus.

H3zyuenue npeomema «buonozua knemku» cnocoocmeyem peuieHuIo cie0yruiux 3a0ay:

e yriy0OieHre 3HaHUW 00 OCOOEHHOCTAX CTPOEHHS, 3HAUECHUs, QYHKIMH KJIETOK OakTepuil, rpuOoB,
pacTeHuil U KHUBOTHBIX, O HEKJIETOUHBIX (popMax >KM3HM, O POJIM OAKTEpUATbHBIX KIETOK B IMPUPOJE
W B JKH3HM 4YeJOBeKa; (popMHUpOBaHHME MPAKTHYECKHMX YMEHHH M CHEeNHaIbHBIX HABBIKOB B
W3YYEHUH U CPABHEHUM DPA3JIMYHBIX BHJIOB KIETOK.

® OBJIQJICHUSI OOYYAIOMIMMHUCS METOAAMU HAayYHOTO MMO3HAHHMS M METOJaMHU HCCIEHOBAaHMS OOBEKTOB U
SIBJICHUI IPUPOJIBI;

e hopmupoBaHue y OOy4aromMXcs yMEHHM HaOmonaTh NMPUPOAHBIE SBICHHUS U BBIMOJHATH OIIBITHI,
naboparopHble pabOThl M SKCHEPUMEHTAIbHBIE HCCIIEAOBAaHUS C MCIIOIb30BAHUEM HM3MEPHUTEIbHBIX
puOOpoB;

® OBJIICHUS OOYYAIOUIMMHUCS TAKUMH OOLIEHAYYHBIMHU MOHATHIMH, KaK IPUPOIHOE SBJICHHE, Tpodiiema,
TUIIOTE3a, TEOPETUUYECKUN BBIBOJI, PE3YIIbTaT;

® TOHMMaHKe 00yJYArOIIMMUCS OTIUYMH HAayYHBIX JAHHBIX OT HENMPOBEPEHHON MH(OpMAINH, IIEHHOCTH
HAYKH ISl YJIOBJIETBOPEHHUST OBITOBBIX, PON3BOICTBEHHBIX U KYJIBTYPHBIX TIOTPEOHOCTEH YeTIOBEKa.

Ilennocmubimu opuenmupamu pyu OCBOSHUH Kypca CIyXaT: COlMalIbHAas COMUAAPHOCTD, TPYA
¥ TBOPUYECTBO, HayKa, UCKYCCTBO, IPUPOJIA, YETIOBEYECTBO U €T0 Pa3BUTHE.

PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI «BUOJIOI'UA KIIETKW»

N3ydyeHne MOMOTHUTENBHON 001Iepa3BUBaroIei nMporpaMMbl «bHONOTHS KIIETKHUY HAMPaBICHO
Ha (QOpMUPOBAaHHE JUYHOCTHBIX, MeTANpPEeIMETHBIX M MpPeIMEeTHBIX Pe3yJabTATOB OOYyJYCHUS,
COOTBETCTBYIOIIUX TPeOOBaHUAM (eAepaTbHOIO TOCYIAPCTBEHHOIO 00pa30BaTELHOrO CTaHAapTa
OCHOBHOTO 00I1IeTO 00pa30BaHMUs .



JIMYHOCTHBIE Pe3yJIbTATHI:

1. ®opmupoBaHre OTBETCTBEHHOI'O OTHOIICHHUS K YYEHHMIO, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO U CAMOPA3BUTHIO Ha OCHOBE MOTHMBAIlMM K OOYYEHHIO M IO3HAHUIO, Pa3BUTHE
CaMOCTOSITENIbHOCTH B MPUOOPETEHUN U COBEPIICHCTBOBAHMH HOBBIX 3HAHUM;

2. ®opMupOBaHHE II03HABATEIILHBIX WHTEPECOB, PAa3BUTHE MHTEIUICKTYaJIbHBIX, TBOPUYECKHUX
crocobHocTed, popMHpOBaHHE OCO3HAHHOIO BHIOOpA M MOCTPOCHHE JaJIbHEUIIEH WHIUBUAYAIbHON
TPaeKTOPUHN 00pa30BaHUS;

3. Bocriutanue poccuiickoil TpaKIAaHCKOM HWACHTUYHOCTH: MATPUOTH3MA, YBKEHUA K
OTteuecTBY, 0CO3HAHUS BKJIaJ]a OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HayKH;

4. ®opMupoBaHUE IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKd W OOIIECTBEHHON MPAKTUKH, YOKIEHHOCTH B BO3MOXXKHOCTH TO3HAHHS MPHUPOIBI, B
HEOOXOUMOCTH Pa3yMHOTO HCIIOJIb30BaHUS JOCTHIKEHUM HAayKH W TEXHOJOTHUH I AalibHEHIIEero
Pa3BUTHSI 4EJIOBEUECKOrO OOIIECTBA, YBAXKCHHUS K TBOPIAM HAYKH M TEXHHUKH, OTHOIICHHUS K OMOJIOTHH
KaK K 2JIEMEHTY O0IlIe4eTIOBEYECKOM KYIbTYPBI;

5. YMeHune KOHTPOIUPOBATh MPOIIECC U PE3YAbTaT YIeOHON U MCCIEI0BATEIBCKOM IeATEIIbHOCTH
B [IPOLIECCE U3YUYEHUS 3aKOHOB IIPUPO/IbL;

6. ®opMupoBaHHEe KOMMYHHUKATHBHONH KOMIIETEHTHOCTH B OOIIEHHMH M COTPYIHHYECTBE CO
CBEPCTHHUKAMU, AETbMH CTapIlero W MIIAJIIEr0 BO3pacTa, B3POCIBIMH B MpoIlecce 00pa3oBaTeIbHOM,
00IIECTBEHHO TOJIE3HOH, y4eOHO-HCCIIeI0BATEIbCKOM, TBOPUECKON U IPYTUX BUJIOB JCSTEIHHOCTH;

7. ®opMHUPOBAHUE OCHOB SKOJIOTUYECKON KYIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIIJICHUS,, Pa3BUTUE ONBITa JKOJIOTMUYECKH OPUEHTHUPOBAHHOW pedIeKCUBHO-
OLICHOYHOM JI€ATENIbHOCTU B KU3HEHHBIX CUTYaLUAX

8. KpuTHYHOCTh MBIIIJICHHUS, WHHUIIMATHBA, HAXOJYUBOCTh, AKTUBHOCTh TMPH PEIICHUH
MPaKTUYECKUX 3aad.

MertanpeamMeTHble pe3yJbTaThl:

1. YmeHue caMOCTOSTEIBHO ONPEAETATH IEU CBOEro OOydeHUs, CTaBUTh U (POPMYyTUpOBaTh IS
ce0s HOBBIE 3aJ1a4uM B yu€0e, pa3BUBaTh MOTUBbI U MHTEPECHI CBOEH MO3HABATEIbHOM JIEATEIbHOCTH;

2. YMeHHe COOTHOCHTH CBOM JICWCTBUS C MJIAHHUPYEMBIMHU PE3yJbTaTaMU, OCYIIECTBISATH KOHTPOJIb
CBOEH JeSTEIbHOCTH B MPOLECCE JOCTUKEHUS pe3ysibTaTa, ONpeaessaTh CIOCOObl AeUCTBUN B paMKax
MPEIJIOKEHHBIX YCIOBUH W TpeOOoBaHUM, KOPPEKTUPOBATH CBOM JECWUCTBUS B COOTBETCTBUHU C
MU3MEHSIOIIENCS CUTYyaluen;

3. VYMeHue ompenenaTe MOHATHS, co3daBaTh O0OOOIIEHHUS, YCTaHABIMBATh AHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS U KPUTEPUHU VI KJIaCCU(DUKALINN;

4. VYcraHaBiMBaTh TNPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE pacCyXIEHUe,
yMO3aK/Ir4eHne (MHAYKTUBHOE, EAYKTUBHOE U 110 aHAJIOTUN) U JIeJaTh BHIBOJIBI;

5. Pa3BuTHE KOMMIETEHTHOCTH B OOJACTH HCIOIB30BaHUA HH(DOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIL;

6. IlepBoHavanbHBIE MpeJICTaBICHUS 00 HAEIX U O METoAax OMOJOrMM Kak 00 YHUBEPCAIbHOM
MHCTPYMEHTE HayKU U TEXHUKH, O CPEJICTBE MOJICTUPOBAHUS SIBJICHUN U MPOIIECCOB;

7. YMeHuwe BUIETh 3a7a4y B KOHTEKCTE MNPOOJIEMHON CHUTyallud B JAPYTUX TUCIUIUIMHAX, B
OKpYKaroIIEn )KU3HH;

8. YMeHHe HaXOUTh B PA3TUYHBIX UCTOUYHUKAX MHPOPMAIUIO, HEOOXOAUMYIO ISl PeIIeHUs 3a1a4, U
MIPEJICTaBIATh €€ B MOHATHOM (popme, MPUHUMATh PEIIEHUE B YCIOBUSAX HETOJHON WM U30BITOYHOM,
TOYHOH WM BEPOSATHOCTHON MH(POPMAIUH;

9. YMeHune opraHu30BBIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO NESATEIBHOCTh C YUUTEIEM U
CBEpCTHHUKAMU; paboTaTh WHAMBHUIYAJILHO W B TPYIIE: HAXOMUTh OOIee pelieHHEe U pa3pemiarb
KOH(QIUKTHI Ha OCHOBE COMNIACOBaHMS TMO3MIMA W ydyeTa HMHTEpecoB; (GOpMYIHpOBATh,
apryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE.

10. YMeHue BbIIBUTaTh TUIIOTE3bI IPHU PEIICHUH 33]]a4l TOHUMATh HE0OXOIUMOCTDb UX MPOBEPKH;

11. IloHruMaHKe CYITHOCTH aITOPUTMUYECKUX MPEANUCAaHUN U YMEHHE ACHCTBOBATh B COOTBETCTBUU
C IIPEJITIOKEHHBIM aITOPUTMOM.



IIpeaMeTHBbIE pe3yabTaThl:
1) B noznasamenvnoii (unmesieKkmyaibHoii) cepe:

1. YcBoeHue cucteMbl HAy4YHbIX 3HAaHUM O )KMBOM MPUPOJE U 3aKOHOMEPHOCTSIX €€ Pa3BUTHS.

2. @opMHUpOBaHUE TMEPBOHAYAIBHBIX CHCTEMAaTU3WPOBAHHBIX MPEACTABICHUI O OHOIOTHYECKUX
00BEKTax, MpoIeccax, ABJICHUSAX, OBJIJCHNE MOHATHWHBIM alapaToM OHOJIOTHH.

3. [Iprno6perenue omnbITa UCIOJIB30BAHUS METOI0B OMOJIOTMYECKON HAYKH U MTPOBEICHUS HECII0KHBIX
OMOJIOTMYECKUX SKCIIEPUMEHTOB /ISl H3y4YECHHUS )KUBBIX OPTaHU3MOB.

4. [Tonnmanue BO3pacTarolleil poju eCTECTBEHHBIX HAYK U HAayYHBIX MCCIIEJI0BAHUN B COBPEMEHHOM
MUpeE.

5. ®opMUPOBAHHUE OCHOB HKOJIOTMYECKON TI'PaMOTHOCTH: CIIOCOOHOCTH OIICHHBATh MOCIEICTBUS
NESTEeIbHOCTH YEJIOBEKa B MPUPOJE, BIUSHUE (AaKTOPOB pPUCKA Ha 37J0POBbE YEIIOBEKA, OCO3HAHME
HEO0OXOIMMOCTH COXPAHEHUSI IPUPOIbI.

6. HayunTtbcsi 0OOBSACHATH poJib OMOJOTMM B MPAKTUYECKOH NESATEIBHOCTH JIIOJCH; MecTa U pOJin
4eloBeKa B IPUPO/IE.

7. OBnaznenue merogamu: HaOmojeHue, onucanue. [IpoBoauTh OMOIOrMYECKHE HUCCIEIOBAHUS U
JIeNIaTh BBIBOIBI HA OCHOBE MOJYYEHHBIX PE3YJIbTaTOB.

8. ®opMupoBaHUE MPEICTABICHUI O 3HAYCHUHM OHMOJOTMYECKHX HAyK B PEHICHWH TII00aIbHBIX
po0oJeM.

9. OcBoeHHe MPUEMOB OKa3aHUs MEPBOW TTOMOIIH, PAlMOHATbHASI OPTaHU3aIMs TPYAA U OT/AbIXA.

10. [Tonnmanue cmpiciia OMOIOTUYECKUX TEPMUHOB. VX MpUMEHEHHEe MPH pelieHue OMOIOTHYECKUX
npobeM 1 3ajad.

11. ®opmynupoBaHue MpaBUi TEXHUKH O€30MAaCHOCTH B KaOWHETE OHOJOTHMH TpPHU BBINOJIHEHUU
mabopaTopHBIX PadoT.

2) B uennocmno-opuenmayuonnou cgepe: 31atb OCHOBHbBIC MMPABUIIA MMOBEJACHUS B MPUPOIE H
OCHOBBI 3/I0pOBOr0 00pasa >KM3HU, IPUMEHSTh UX Ha NPAKTUKE; OLICHWBATH IIOBEJICHUE YEJIOBEKA C
touku 3peHuss 30K. IlpuBonuTh J0OKa3aTenbCcTBAa B3aMMOCBSI3M YEJIOBEKAa U OKpYXKarolled cpelibl,
3aBHCHMOCTH 37I0POBbsI UEJIOBEKA OT COCTOSIHUS OKPY’KaIoIel cpeibl, HEOOXOJUMOCTH 3aIUThI CPEIb
OOUTaHHUs YeJIOBEKA.

3) B cghepe mpyooeoii Oeamenvrhocmu: 3HaTH W COONIIOATH TMpaBHia PabOThI B KaOWHETE
Ouosioruu, rmpasuia padboThl ¢ GMOIOTHYECKUMU TPUOOPaMU U MHCTPYMEHTaMH.

4) B cgpepe puzuueckoir OesmenvHocmu’ IEMOHCTPUPOBAHHUE HABBIKOB OKa3aHUs TIEPBOM
MIOMOIIIY TIPU OTPABJICHUU SIIOBUTBIMU PACTEHUSIMH U TPHUOaMH, YKYyCe SITIOBUTHIMH KUBOTHBIMHU.

5) B acmemuueckoii cgpepe’ ONICHUBATH C ICTETHYECKON TOYKH 3PEHUSI KPacoTy U pa3HooOpasue
MUpa MPUPOIBL.

COJIEPKAHME JJONOJHUTEJBbHOM OBIEPA3BUBAIOIIEN TPOT'PAMMBI
«bHOJIOTI'USA KIETKHN»
(npakmuyeckas 4acmov y4eOH020 CO0ePAHCAHUsL NpeOMema YCUNeHa MamepualbHO-mexXHU4eckol 6a3ot
uenmpa «Touka pocmay, ucnonv3yemo2o 075 pearuzayuu 00pa3z08ameIbHblX NPOSPAMM 8 PAMKAX
npenodasanus buonocuu)
Tema 1.Cmpoenue »cueoii knemku (2uacoes)
e  OCHOBHBIE IIOJIO)KEHUS KIIETOYHOW TEOPHUH.
e  OCHOBHBIE IT0JIO)KEHNS COBPEMEHHOT'O YUEHHSI O KIIETKE.
Tema 2.Muozooopasue knemok u mrkaneii (14uacos)
e CTpoeHHe KJIETOK U BHYTPUKJIETOUHBIX 00pa30BaHUiA.
OCHOBHBIE YaCTH KJIETKH.
IToBepXHOCTHBIH KOMILIEKC KJIETKH, €T0 CTPOCHUE U (DYHKIIHH.
[{uToruiasma, e€ OpraHoM Ibl; UX CTPOCHUE U (PYHKIHH.
Snpo, ero ctpoeHue QpyHKIUH.
B3aumocBsi3u crpoeHust ¥ QyHKIUN YacTel 1 OpraHOUA0B KIETKH.
XPpOMOCOMBI, IX XUMHUYECKUN COCTaB, CTPYKTypa U (PyHKIIHH.



Tema 3. Ilpoyeccot scuznedesmenvuocmu Kiemu (15 uacos)

Jlenenuve KIETKH: MUTO3 U MEHO3.

[ToaroroBka KJIETKHU K JEICHUIO.

Krnerounsrii nuki. MaTepdasa u MUTO3.

da3er MUTO3a. Metio3 u ero (asbl.

CXo0/1cTBO U pa3ivyuue MUTO3a U Meio3a.

3HaueHUe MUTO3a U Meio3a.

CoMaruueckue U MoJOBbIE€ KIETKH.

JIMIIIONAHBIHN U rarIonaHbII HA00p XPOMOCOM B KJIETKAaX.
Pa3BuTHE MONOBBIX KIETOK Y PACTCHHI U dKUBOTHBIX.

Tema 4. Knemka - 0CHO6HAA CMPYKMYPHAA U PYHKUUOHATbHAA eOUHUUA HCUZHEOEAMETbHOCU
00HOKIEMOYHO020 U MHO20KIEMOYHO20 OP2AHU3IMO8. (Suacoe)

Krnerka - equHuma pocta u pa3BUTHS OPraHU3MOB.
Creuunanusaius KI1eTok, 00pa3oBaHHe TKaHEH.

MHuoroo6pasue KJI€TOK U TKaHH.

Hayunoe no3znanue u npo0iema 1eaecoo0pa3HOCTH B IPUPOJE.

Tema 5.Monexyaapuotii cocmag scuevix Kiemok (14 uacos)

Opranndeckre 1 HEOPraHMYECKNE BELIECTBA B KIIETKE.

OcHOBHbIE OMONOIMMEPHBIE MOJIEKYJIbI )KUBOI MaTepuu.

OCOoO6EHHOCTH CTPOEHHUs] MOJIEKYJ OpraHMYECKMX BEIECTB: OENKOB, YIJIEBOAOB, JMIIUJOB,
HYKJIEMHOBBIX KHCJIOT.

Benku v HyKJIEMHOBBIE KUCIIOTHI, B3AaUMOCBSI3b UX CTPOCHUS M (DYHKIIMH, 3HAYCHUE B KIIETKE.
XHUMUYECKUH COCTAaB XPOMOCOM.

Crpoenne u coiictBa JIHK kak HOCHTENS HacIeCTBEHHOM HHPOPMAIIHH.

Permnmukanus JTHK.

Tema 6. Xumuueckue npoyeccol 6 monexynapuuix cucmemax (10uacos)

buocunTe3 B )KMBBIX KieTKax. MaTpuyHOoe BOCIpOM3BO/ICTBO OEIKOB.

doTtocuHTe3, €T0 poJib B Mpupoae. CBETOBbIC M TEMHOBBIC Peakuu (POTOCHHTE3A.

XEeMOCHHTE3 U €ro poiib B Ipupoje. MoneKkyaspHble NPOLECCH PACILEIICHUS BEIIECTB B
JIEMEHTApHBIX OMOCUCTEMAX.

Cranuu sHepreTueckoro ooMeHa. bpoxkeHue 1 JpIxaHue.

IIpeoOpa3oBanue sHepruu B KieTke. Poiib (epMEHTOB Kak PEryisiTopoB OMOMOJIEKYJISPHBIX
IIPOLIECCOB.

TEMATUYECKOE IINTAHUPOBAHMUE ITPOI'PAMMBI « BUOJIOT'US1 KJIETKHW»

Ne HaumenoBanue pasnena, TeMbl Konnue Hcnons3zoBanue
pasze CTBO o0opyoBaHuUs

na, 4acoB «Touku pocta»
TEMBI

Tema 1.Cmpoenue rcusou knemku (2uacos)
1 OCHOBHBIE MOJIO)KEHUS KJIETOYHOI TEOpHH. 1
2 OCHOBHBIE MOJIO)KEHUSI COBPEMEHHOTO YUEHHS O KJIETKE. 1
Tema 2.Mnozooopasue knemok u mxaneii (14 uacos)

3-4 CrpoeHune KIETOK U BHYTPHUKJIETOYHBIX 00pa3oBaHuil. 2
5-6 OCHOBHBIE YaCTH KJIETKH. 2 +
7-8 [ToBepXHOCTHBIN KOMIUIEKC KJIETKH, €T0 CTPOCHUE U (QYHKITUH. 2
9-10 Iuronnasma, €€ OpraHOU/Ibl; HX CTPOCHUE M QYHKITHH. 2
11-12 | Sgpo, ero cTpoeHne HyHKINH. 2 +
13-14 | BzaumocBsizu cTpoeHus M (QYHKUUH YacTed W OpPraHOUIOB 2 +

KJICTKH.




15-16 | XPpOMOCOMBI, UX XUMHUYECKHH COCTaB, CTPYKTypa U QYHKLHUH. | 2 |

Tema 3. IIpoueccot ycuznedeamenvrocmu knemku (15 uacoes)

17-18 | JleneHue KJIETKH: MUTO3 U MEHO3. 2 +
19 IToaroroBka KJIETKHU K JEJICHUIO. 1 +
20-21 | Knerounsiii nuka. MaTEepdasza u MuTO3. 2 +
22-23 | ®a3wl MuTO3a. Meiio3 u ero dassl. 2 +
24-25 | CX0oacTBO U pa3InvKMe MUTO3a U Meio3a. 2 +
26 3HaueHHME MUTO3a U MeHo3a. 1
27-28 | ComaTHyeCcKHUE U MOJIOBBIC KIICTKH. 2 +
29-30 | MmionHBIN ¥ TaluIONIHBIA HA0OP XPOMOCOM B KIIETKAX. 2
31 Pa3BuTHE MOJOBBIX KIETOK Y PACTCHUH U JKUBOTHBIX 1 +
Tema 4. Knemka - ocnognasa cmpykmyphasn u QQyHKyUOHANbHAA eOUHUUA HCUZHEOEAMENbHOCIU
00HOKIIEMOYHO20 U MHO20K1EMOYHO20 0P2AHU3MO8. (5 4acos)
32 Knerka - eanHuUIa pOCTa M Pa3BUTHUSI OPTaHU3MOB. 1
33-34 | Crenuanuzanys KJISTOK, 00pa30BaHUE TKaAHEH. 2 +
35 MHoroo0pasue KJIeTOK U TKaHH. 1 +
36 Hayunoe mo3Hanme u npobiema 1enecoo0pa3HoCTH B MTPHPOIE 1
Tema 5.Monexynapustii cocmag ycuevix kiemox (14 uacos)
37-38 | Opranuueckre 1 HEOPraHMYESCKUE BEIISCTBA B KIICTKE. 2
39-40 | OcHoBHBIE OHOTIOTMMEPHBIE MOJIEKYJIBI dKHBOH MaTCpHH. 2
41-42 | OcoOEHHOCTH CTPOCHUS MOJICKYJl OpPraHMYECKUX BEIECTB: 2
0EJIKOB, YTIICBOIOB, JIUIIHJOB, HYKIEHHOBBIX KHUCIIOT.
43-44 | benkn W HYKJIEWHOBBIE KHCIOTHI, B3AUMOCBS3h UX CTPOSHHUS U 2
(byHKIMI, 3HAaUEHUE B KIIETKE.
45-46 | XuMUYECKHIi COCTAaB XPOMOCOM. 2
47-48 | Crpoenne u cBomictBa JIHK kak HocuTens HaciencTBEeHHON 2
WH(pOPMAITHIHL.
49-50 | Permukanums JJHK. 2
Tema 6. Xumuueckue npoyeccwt 6 monexkynapuvix cucmemax (10 uacos)
51-52 | bruocwHTE3 B JKMBBIX KJeTKax. MaTpu4yHOe BOCIPOU3BOICTBO 2
OeIKOB.
53-54 | dorocunTe3, ero poib B npupoje. CBETOBbIE U TEMHOBBIC 2 +
peakiuu GoTocuHTE3A.
55-56 | XemocuHTE3 U ero poiib B mpupojie. MoJeKynspHbIe TPOIecChl 2 +
pACIIETUICHHUS] BEIIECTB B IEMEHTAPHBIX OMOCHCTEMAX.
57-58 | Craauu sHepreTudeckoro oOMeHa. bpoxkeHune u JpIxaHue. 2 +
59-60 | IIpeoOpa3oBaHue B3HepruM B KjeTke. Poiab (EepMEHTOB Kak 2 +
PEryJIsITOPOB OMOMOJIEKYJISIPHBIX IPOLIECCOB.
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