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1. TMosicHuTenbHaA 3anucka

PabGo4as nporpamma BHeypoUHoOn aeatenbHocT «HOHbIM donank» ana oby4varowwmxca 8 knacca no
o6LenHTenneKkTyanbHoOMy HanpaBneHuo paspaboTaHa Ha OCHOBE Nporpamm:

e [lpumepHOI NporpammMbl OCHOBHOrMO 06LLero obpasoBanus. ®usmka. 7-9 knaccol. EctectBo3HaHue. 5
knacc. - M.: MNpoceelleHne, 2014. - 80 c.

o [lporpammsbl noa pepakumn A.E.l'ypesuya, [.C.Ncaesa, A.C.MoHTak. — M.: dpoda. — 2000.

e [lporpammbl anekTnBHbIX KypcoB. ®unsmka. 9-11 knacchl. MpodunsHoe obyyeHue / B.A. KopoBuH — M.:
Opoda, 2005. - 125 c.

Mpwu cocTaBneHnn NporpaMmbl UCMONb30BaHblI MaTepuarnbl y4uTenen:

e [wunbdgaHosa, H0.W. Nporpamma 3neKkTMBHOIo Kypca «3aHuMaTerbHble OMnbIThbl N0 PU3NKE»
[OnekTpoHHbIN pecypc] / http://gilfanova-juliya.ru/d/329273/d/elektivnyy-kurs-po-fizike-zanimatelnye-
opyty-po-fizike.doc.

Mporpamma paccumTtana Ha 1 rog oby4deHus (68 yaca), KONMYeCTBO YacoOB B HEAENIO — 2, KONUYECTBO YacoB B
rog — 68.

AKkmyasibHoCcmb NporpamMmmbl onpegernieHa TeM, YTO BHEYPOUYHasi SKCrepuMeHTarnbHas OesiTENbHOCTb
obyvatoLmxcst B obnacT eCTeCTBEHHLIX HayK B 5 — 9 knaccax siBnsaeTcs Hanbonee 6raronpusaTHbIM 3Tarom
Ans OpMUPOBaHNSA MHCTPYMEHTaNbHbIX (ONepaumMoHasbHbIX) IMYHOCTHBIX PECYPCOB; MOXET CTaTb KIOYEBbIM
nnawugapmMoM BCEro LUKOSIbHOro eCTECTBEHHOHAY4YHOro obpasoBaHmsl Ans hopMUPOBaHNUS IMYHOCTHBIX,
MeTanpeaMEeTHbIX U MpeaMeTHbIX 06pa3oBaTenbHbIX pe3ynbTaToB, OCBaMBaeMbIX obyyatowmmmncs Ha 6ase
OJHOTO UM HECKOMNbKMUX Y4eOHbIX MPeaMeToB, CNocoboB AeATENBHOCTU, MPUMEHSIEMbIX Kak B paMKax
BOCNUTaTENbHO-0Opa30BaTENbHOMO NPOLECca, Tak U B pearbHbIX XKNM3HEHHbIX CUTYaLMUSIX.

Hoeu3sHa nporpamMmmbl 3akrno4aeTcs B:
e  3KCMepVMEeHTarnbHOM NMoAXOoAe K onpeaerneHnto uanyeckmx 3aKOHOMEPHOCTEN;
e [JOCTYMHOCTW Kypca ANs MNaflivX LLKONbHUKOB;
e BO3MOXXHOCTW CO3aaBaTb TBOPYECKME NMPOEKTLI, MPOBOANTL CAMOCTOATENbHbIE UCCINEAOBaHNS;
e MpPVKNagHOM XapaKkTepe UCCreaoBaHui;
e pa3BepHYTON CXeMe OLeHMBAHUS pe3ynbTaToB U3yYeHMsl NPorpammbi.

Llenb npozpammbl — hOpMUpPOBaHME YMEHMI HabtoaaTb NPUPOAHLIE SIBIIEHUS U BbINOMHSATL OMNbITh,
nabopaTopHble paboTbl U 3KCNEPUMEHTaNbHbIE UCCNe0BaHNs OGBEKTOB U SIBMEHUIA MPUPOAbI; pasBuTHe
no3HaBaTerbHbIX MHTEPECOB U TBOPYECKUX CMOCOBHOCTEN 06yYatoWmxcs, nepeaaya M onbita TBOPYECKOW
AesTenbHOCTH.

3adayu:

e bopmumpoBaThb y obyyaowmxcs ymeHme 6e3onacHoro n aeKTUBHOIO NCMNOSb30BaHUS
nabopaTtopHoro o6opyaoBaHUs;

U CbOpMMpOBaTb HaBbIKN UCCNeaoBaTENbCKON AEATENIbHOCTY, ynpasneHna 00beKkTamMmun ¢ NOMOLLbHO
COCTaBJME€HHbIX AA HUX alnirOpuTMOB;

e dopmMMpoBaTb FOTOBHOCTL M CMOCOOHOCTL 00YYaLLMXCS K OCO3HAHHOMY BbIGOPY U MOCTPOEHUIO
AanbHenwen nHaMBuayanbHOW TpaekTopmm obpasoBaHMs Ha 6ase OpMEHTUPOBKM B MUpe Npodeccuit
1 npodeccmnoHanbHbIX NPeanoYTEHNN;

e co3pgaTb ycnoBus Anst GopMUMpoBaHNS KOMMYHUKATUBHOM KOMMETEHTHOCTM B OOLLEHNM 1
COTPYAHMYECTBE CO CBEPCTHMKAMM, B3POCTbIMU B NpoLecce y4ebHOo-MccneaoBaTensCckon n
TBOPYECKOWN AeATENBHOCTU; YMEHNS BbICTYNaTb Nepes ayantopuen, NnpeactaBnsas e pesynbTarhbl
cBoer paboTbl ¢ nomoubio cpeacts VKT,

[JaHHble 3agayn MoryT GbiTb YCMELHO peLUeHbl, ECrN Ha 3aHATUAX U B CaMOCTOSITENbHOM paboTe
obyuvaloLmxcsa coveTaroTca TeopeTmyeckas paboTa ¢ 4OCTATOYHbIM KONMYECTBOM NpaKkTuyeckux pabor,
yaensietcs 60nblloe BHMMaHWe aHanuay AaHHbIX, NonyvyaeMblx 9KCNeprMMeHTanbHo, NpeaocTaBnseTcs
BO3MOXHOCTb CO3[jaBaTb TBOPYECKNE NPOEKTbI, MPOBOANTL CAMOCTOATENbHbIE NCCNEeOBaHUS.



1. O6wasa xapakTepucTuka nporpamMmmbi

MporpaMmmMa NoMoxeT chopMUPOBATL Yy 00YYaLMXCSA LEENOCTHOE MMPOBO33pEHME, COOTBETCTBYIOLLEE
COBPEMEHHOMY YPOBHIO PasBUTUSA HayK1 1 0BLLLECTBEHHOW NPaKTUKK; pa3BUTb YMEHUE COOTHOCUTb CBOU
[AeNCTBMS C NNaHnpyeMbiMin pesyrnbTaTamu, OCYLLECTBATL KOHTPOSb CBOE AeATENbHOCTU B npoLiecce
JOCTMXKEHUS pesyrnbTaTa; yMeHue onpeaensTe NOHATUSA, yCTaHaBNMBaTb aHanorMm, Knaccudguumposarb,
ycTaHaBNMBaTb NPUYMHHO-CMNEACTBEHHbIE CBA3U, CTPOUTL NOrMYECKOe paccyXaeHue, yMo3akniodeHue u
JAenatb BbiBOAbI; COPMMPOBATL NOHUMaHWE BO3pacTaloLLEei PO ECTECTBEHHbIX HaYK U Hay4YHbIX
nccneaoBaHuUii B COBPEMEHHOM MUpE, MOCTOSIHHOTO NpoLiecca 3BOMIOLUM Hay4HOTO 3HaHKSA, 3HAYUMOCTU
MEXAYyHapOAHOro Hay4HOro COTPYAHMYECTBA; MOMOYb OBMNaAeTbh YMEHNEM COMOCTaBMNATL 9KCNepUMeHTanbHbIe
N TEOPETMYECKNE 3HAHNSA C OBGBEKTUBHBIMU PeanvsaMm X1U3HW; 0CO3HaHNE 3HAYMMOCTM KOHLIEMNLMI YCTONYNBOrO
pa3BuUTUSA; CoOpMMPOBaTL HaBbIK 6e30nacHOro 1 apdEeKTUBHOrO UCMONbL30BaHUA NabopaToOPHOro
060pya0BaHUs, NPOBEAEHMS TOUYHbIX U3MEPEHUIA U aAeKBaTHOWN OLIEHKM MOMNyYeHHbIX pe3ynbTaTos,
npeacTaBneHns Hay4HO 0GOCHOBaHHbBIX apryMEHTOB CBOMX OEVWCTBUIA, OCHOBaHHbIX HAa MEXNPeaMETHOM
aHanuae y4e6HbIX 3aa4; BOOPYXWUTb 0BYy4aloLLerocs Hay4YHbIM METOAOM NMO3HaHMS, MO3BONAIOLMM Mony4YaTtb
06bEKTMBHbIE 3HAHMSA 06 OKpYXatoLlleM Mupe. BbisBNeHne HaydHbIX 3aKOHOMEpPHOCTEN B NpoLiecce
NpoBeAeHNs IKCNEPUMEHTOB HEOOXOAMMO ANSA U3YYEHUs (PU3MKU, XUMUKN, BGUOMOrmMN.

Mporpamma nocTpoeHa TaknuMm obpasom, YTO Ha OCHOBE KOHLEHTPUYECKOrO NOAX0Aa BBEAEHHbIE paHee
NOHATUSA 3aKPENNATCS NPU N3YYEHUN HOBLIX Pa3ferioB, 3KCNePUMEHTaNbLHO NOATBEPXKOATCSA Npu
OEeMOHCTpaumsx U B nabopaTopHbIX paboTax.

[ns peanvsaumm nporpaMmmMbl BHEYPOYHOW AeATENBHOCTU «Hayka OnbITHbIM NyTEM» B OCHOBHOMW LLKOSE
Heobxoaumo opraHnsoBaTb paboTy obyyatoLmxcsa B nabopatopum, NnpeJocTaBUTb BO3MOXHOCTb
WHAMBMAOYaNbHbIX UCCNEAOBaHWI 1 rpynnoBon paboTsl, paboTel B Nnapax. Ha npoTsixeHun Bcero kypca ons
(hOpMMPOBaHMS HAYy4YHOrO MeToAa NO3HAHUS SMMMPUYECKMM METOAOM UCMONb3yeTcs paboTta no sTanam:

C6op MHdopmaumm.
HabniogeHue sBNeHUs: NN 3KCNEPUMEHT.
AHanus.

BbipaboTka runoTesbl, 4To6bl 06 bACHUTL SABMEHNME.

o > N

Pa3paboTka Teopumn, obbsicHsAOLEN (DEHOMEH, OCHOBAHHbIA Ha NpeanonoXeHusx, B 0onee LWMPOKOM
nnaHe.

Mpeanonaraetcd Takke

e [poBeageHune O6y‘-la}0LLl,I/1MI/ICFI NpPaKTUn4eCKnx (na6opaTopr|x) pa60T, nHansnayanbHbIX nccnegoBaHui,
JKCnepnmMeHTanbHoe MogennpoBaHue;

e [JEMOHCTpauuda ysntenem ©onbLoro konnyecTea 9KCNEepUMEHTOB,

e 1ICMONb30BaHNe HarnAaHbIX NOco6UiA, B TOM YUCIe BuaeoMaTepuana, npeseHTauuii, pasgaToyHoro
maTtepuana B BUAe anroputmMoB, Griok-cxem, Mmoaenen u T.n.

1. JluyHoCTHbIe, MeTanpeaMeTHbIE U NpeAMeTHbIe pe3yrbTaTbl OCBOEHUA Kypca
Jlu4HOCMHBLIMU pe3ynbmamamu u3y4YeHus Kypca «Hayka onbITHbIM NyTeM» SBNSOTCS:
e TOTOBHOCTb M CMOCOBHOCTb 0BYYaOLLMXCA K CAMOPa3BUTMIO U NIMYHOCTHOMY CaMOONpeaeneHuio;

e chOpMUPOBAHHOCTb MX MOTMBALIMM K OOYYEHUIO U LieneHanpaBieHHON No3HaBaTeNbHOM
OeATeNbHOCTH,

U Cq)OpMI/IpOBaHHOCTb Nno3HaBaTellbHbIX MHTEPECOB, MHTEJINIEKTYallbHbIX N TBOPYECKNX cnocobHocTen
ydallmnxcs;

e yBexaeHHOCTb B BO3MOXHOCTM NO3HaHWSA NPUPOAbI, B HEO6XOAMMOCTU Pa3yMHOro NCMNOMb30BaHUSA
AOCTWKEHWIN HAaYKN U TEXHOMOMMIN AN AarnbHeNLero pa3snTisa YernoBeyeckoro obLLecTBa, yBaxeHune K
TBOPLIAM HayKM U TEXHUKM, OTHOLLEHME K (DU3UKE Y XMMUM KaK dneMeHTam obLLevenoBeyeckon
KynbTypbl;

e (OopMMpOBaHME LIEHHOCTHBLIX OTHOLLUEHWUI APYr K APYrY, y4UTENto, aBTopaM OTKPbITUIA N n3obpeTeHun,
pesynbTatam obyyeHus;

MemanpedmemHbiMu pe3ynibmamamu usy4eHusi Kypca «Hayka onbITHbIM MyTEM» ABMSHOTCS:



e  /CMONb30BaHNE YMEHMWI U HABbIKOB pPasfnNYHbIX BUAOB NO3HABaTENbHOW AEATENbHOCTU, MPUMEHEHME
OCHOBHbIX METOA0B NO3HAHUSA (CUCTEMHO-MHAOPMALIMOHHBINA aHann3, MOAENMPOBaHUE) ANS U3y4eHUs
PasfiMyHbIX CTOPOH OKpYXatoLlen 4eNCTBUTENBHOCTY;

e MOHUMaHWe pasnuuMin Mexay UCXoaHbIMU hakTaMu 1 rMnoTesamm Anst UX 06bsACHEHMS,
TEOpPETUYECKUMIN MOAENSAMU U peanbHbIMU 0GbeKTaMu, OBNafaeHne yHuBepcanbHbIMU y4eGHbIMK
AEeNCTBUAMW Ha NpUMepax rmnoTes Anst 06bACHEHNS U3BECTHbIX (haKTOB U SKCNepUMEHTarnbHOM
NPOBEPKM BblABUraeMbIX rMnoTes, pa3paboTku TeOPeTUYECKUX Moaerneii NPoLECCoB UM SBMNEHWIA;

e (popmMMpOBaHME YMEHMI paboTaTb B rpynne ¢ BbINOMHEHMEM Pa3fNYHBIX COLMarnbHbIX POne,
NnpeacTaBnATbL U OTCTaMBaTb CBOU B3rNsAAbl U yOexaeHns, BECTU ANCKYCCUIO;

e yYMEHMue reHepupoBaTtb naen n onpeaendatb cpencTtea, Heobxoanmble Ans nx peanun3aunu,

e npuobpeTeHne onbiTa CaMOCTOATENBHOrO Noucka, aHanusa u oTéopa MHopMaLmmM ¢ UCNONb30BaHUEM
pPasnnyYHbIX UCTOYHUKOB M HOBbIX MHADOPMALMOHHBIX TEXHOMNOMUIA AN PeLLIeHNs No3HaBaTenbHbIX
3agay;

e YMEHMe onpenendartb uenn n 3agaydmn geAatesibHOCTH, BbI6V|paTb cpencrtBa peanun3adum uenm un
NMPUMEHATb UX Ha NPaKTUKe;

e MCNonb3oBaHWME pa3rMyHbIX NCTOYHUKOB A4 NoJlyvYeHnuqa HaquoM I/IHCbOpMaLI,I/II/I.

e (hopMMpOBaHME YMEHMIN BOCMPUHUMATL, NepepabaTtbiBaTh U NPeabaBnsTb MHGOPMALMIO B CIIOBECHON,
o6pa3sHoii, CUMBONMYECKON hopMax, aHanM3MpoBaTh 1 NnepepabaTtbiBaTe NONyYEHHYI0 MHOPMaLUIO B
COOTBETCTBUM C NOCTaBNEHHbIMW 3a4a4amu, BbIAENATb OCHOBHOE CoAep)KaHne NPOYMTaHHOIO TEKCTa,
HaxoA4uTb B HEM OTBETHI Ha MNOCTABIEHHbIE BOMPOCHI U M3naraTb ero;

e  pasBMTNE MOHOJIOTMYECKON 1 ANANOrMYECKON peyn, YyMeHUs1 BbipaxxaTb CBOM MbICIN U CMOCOBHOCTM
BbICNyLUMBATL cobeceaHuKa, MOHMMATL ero TOUKy 3peHusi, pM3HaBaTh NPaBo APYroro YerioBeka Ha
WNHOE MHEHMUE;

e OCBOEHMWE NPUEMOB AEWCTBUIN B HECTAaHAAPTHbIX CUTyauusX, OBNageHne 3BPUCTUYECKMMM METOA4aMU
peLueHns npobnem.

O6wumu npedmMemHbIMU pe3ysibmamamu N3y4eHus Kypca «Hayka onbITHbIM NyTeM» SBMSOTCS:
B nosHaBaTenbHowu cepe:

e 3HaHWA O NPUPOAE BAXHENLLNX (PUNYECKUX SIBMIEHMI OKPY’KatOLLLEro Mupa v NoHMMaHue cMbicna
hM3NYECKNX 3aKOHOB, PACKPbLIBAOLLMX CBS3b M3YYEHHbIX SBMEHWI;

e YMEHUA Nosnb3oBaTbCA METOO4aMN Hay4YHOIro nccnegoBaHua SIBIIEHUN npupoAabl, NpoBOANTb
HabnogeHus, nnaHMpoBaTb U BbIMOJIHATb SKCNEPUMEHTbI;

e yMeHus obpabaTbiBaTb pe3ynbTaTbl UIAMEPEHU, NPEeACTaBNATb pe3ynbTaTbl U3MEPEHUN C MOMOLLBIO
Tabnuu, rpacdmkoB U popmyn;

e YMeHusi OGHapyXMBaTb 3aBUCMMOCTU MeXaYy (PU3NYECKUMMN BENUUNHAMU, OO BACHATL NMOSNyYEHHbIE
pe3ynbTaTbl U AenaTb BbIBOAbI, OLEHUBATL rPpaHuLbl MOTPELLHOCTEN pe3ynbTaToB M3MEPEHWI;

e YMEHUA CTPYKTypupoBaTb I/I3y‘-IeHHbIl7I mMaTtepuan n eCteCtBeHHOHay4HyHo I/IH(*)OpMaLI,I/IIO, NONTy4EeHHY0
13 opyrnx ACTOYHUKOB;

e YMEHUS NPUMEHATb TEOPETUYECKME 3HAHUSA Ha MpPaKTUKe, pellaTb 3a4ayun Ha NPUMEHEHNE NOMYyYEeHHbIX
3HaHUN.

B LeHHOCTHO-OpUueHTaunoHHoMn cdepe:

e aHanuaMpoBaTb W OLEHMBATb NOCMNEACTBUS NS OKPYKatoLLeln cpeabl ObITOBOM U NPON3BOACTBEHHOWM
OeATenbHOCTM YeroBeKa, CBS3aHHOM ¢ paboTo MexaHM3MOoB, NepepadoTKo BELLECTB.

B TpyaoBomn ccepe:
e POBOAMUTbL (PU3MYECKUIN SKCMEPUMEHT.
B cchepe bezonacHOCTU XU3HeOEeATEeNIbHOCTU:

e OKasblBaTb NEPBYIO NOMOLLL MPY OTPABMEHUAX, OXKOrax U Apyrux TpaBMax, CBA3aHHbIX C BELLECTBaMMU U
nabopaTopHbIM 060pya0oBaHNEM.

YacmHbiMu npedMmemHbIMU pe3ysibmamamu n3y4eHns Kkypca «Hayka onbITHbIM NyTeM» SABNSAOTCS:



1.

dhopmmpoBaHue NpeacTaBneHnin 0 3aKOHOMEPHOW CBSI3N U MO3HABAEMOCTM SABIIEHWIA Npupoabl, 06
06BEKTUBHOCTM HAYYHOIO 3HaHWSI; O CUCTEMOOGPa3yoLLEN PONu PU3NKN AN Pa3BUTUA APYrMX
€CTECTBEHHbIX HayK, TEXHUKWN U TEXHOMOTMWIA; Hay4YHOrO MUPOBO33PEHMUS Kak pe3ynbTaTta U3y4eHust
OCHOB CTPOEHMS MaTepumn 1 pyHaaMeEHTanbHbIX 3aKOHOB (OU3UNKU;

dopMMpoBaHUe NepBoOHavanbHbIX NPeacTaBneHnin 0 PU3NYECKON CYLLHOCTU SBNEHNN NpUpOabl
(MexaHM4YeCcKnX, TENMOBLIX, ANEKTPOMArHUTHbLIX U KBAHTOBbIX), BUAAxX MaTtepun (BELLECTBO 1 Nnone),
ABWXEHNN Kak cnocobe CyLecTBOBaHMA MaTtepum; YCBOEHME OCHOBHbIX MOEN MEXAHWNKWA, aTOMHO-
MOJTIEKYNIAPHOIO Y4EHUS O CTPOEHNM BELLECTBA, ANIEMEHTOB 3NTEKTPOAMHAMUKMA U KBAHTOBOW (PU3UKK;
oBfageHne NOHSATUNHBIM annapaToM Y CUMBONUYECKUM S3bIKOM OU3MKNY;

dopMMpoOBaHNE NepBOHaYarnbHbIX CUCTEMATM3NPOBAHHbLIX NMPeACTaBeHWI O BELLLECTBAX, UX
npeBpaLLeHUsIX U NPaKTUYECKOM NMPUMEHEHMI; OBNAAEHMNE NOHATUNHBLIM annapaTom U CUMBOSNYECKM
SA3bIKOM (PU3UKNY;

dhopmMMpoBaHME YMEHMI yCTaHaBNMBaTL CBA3N MeXay pearnbHO HabnoaaemMbiMu UsnYeckumm
ABMEHMSIMU U NpoLieccamm, NPOUCXOAAWMNMY B MUKPOMUPE, OGBACHATL NPUYMHBI MHOrOO6pasms
BeLLeCTB, 3aBMCUMOCTb UX CBOWCTB OT COCTaBa U CTPOEHUS, a TaKKe 3aBUCUMOCTb NPUMEHEHNS
BELLECTB OT UX CBOUCTB;

npuobpeTeHne onbiTa MPUMEHEHNS HAayYHbIX METOAO0B NO3HaHWA, HabnaeHNs PrU3NYeCcKX SBMEHNA,
npoBeaeHNs OMNbITOB, NPOCTLIX AKCMNEPUMEHTANbHbLIX UCCNEA0BaHWUNA, NMPAMbIX YU KOCBEHHbIX N3MEPEHUN
C UCMONb30BaHNEM aHanoroBbIX U LMMPOBLIX M3MEPUTENbHBIX MPUBOPOB; MOHUMAaHNE HEN3BEXHOCTM

NOrpeLlHOCTEN NIOObIX N3MEPEHNIA;

NMOHMMaHWe (PU3NYECKNX OCHOB M NMPUHLMMOB AeNCTBUS (paboThbl) MaLLMH M MEXAHU3MOB, CPECTB
nepeaBWKEHUS N CBSA3U, ObITOBbIX NPUOOPOB, NPOMbILLNIEHHBIX TEXHOMOMMYECKUX NPOLECCOB, BUSHUS
NX Ha OKPY>KatoLLyto cpeay; OCO3HaHME BO3MOXHbIX MPUYUH TEXHOTEHHbIX 1 9KOSIOMMYECKMX KaTacTpod;

0CO3HaHMe HeobxoanumMocTun npUMeHeHnsA OOCTWKEHUIN C*)I/I3VIKVI ana pauuoHanbHoOro
npnpoaonosib30BaHUA;

pasBUTME YMEHMS NNTAHMPOBATL B MOBCEAHEBHOW XXM3HW CBOU AENCTBUS C NMPUMEHEHUEM NOMNYyYEHHbIX
3HaHWI 3aKOHOB MeXaHWKN, 3NEKTPOAMHAMUKA, TEPMOANHAMUKN N TEMNNOBLIX SIBMNEHUI C LENbto
cbepexeHnsa 340poBbS;

chopMUpoBaHNe NpeacTaBneHU O HepauMOHANIbHOM UCMONb30BaHNM NPUPOAHBIX PECYPCOB U 3HEPTUN,
3arpsisHeHNM OKpyXKatoLLen cpeabl Kak cneacTBre HeCOBEPLLEHCTBA MaLUMH Y MEXAaHU3MOB;

dopMupoBaHue NpeacTaBreHnii O 3HaYEHNN eCTECTBEHHbIX HayK B PELLEHNM COBPEMEHHbIX
3KOOrM4yeckmx npobriem, B TOM Y1crie B NPeAoTBPALLEHNN TEXHOTEHHbIX U 3KONOrMYECKMX KaTacTpod.

1. CopepxaHue Kypca

BseaeHue (2 4)

Mpupoaa xuBas n Hexueas. ABneHus Npupoabl. Yenosek — YacTb Npupoabl. BnvsiHwe Yenoseka Ha npvpoay.
HeobxoanMocTb U3y4eHusi NpUMpoAbl U 6epexHOro oTHoLEHUs K Hell. OxpaHa Npupoabl.

dunsmka — Hayka 0 npupode. Yto nsyvaet guanka. Tena u BewecTsa. HayyHble MeToabl U3ydeHNs NpMpoabl:
HabngeHwe, onbIT, TEOPUS.

3HaKoOMCTBO C npocTenwnm dnsnyeckum obopyagoBaHmeM (Mpobupka, konba, nabopaTopHbI CTakaH,
BOPOHKa, NUNeTKa, WwnaTtesnb, N1acTMacCoBbIA U METaNNIMYECKUI LUTaTUBbI, AepXaTenb ANns NPoOMpPoK).
HarpeBaTenbHbIi Npubop, ocobeHHOCTU NnameHu. MNMpaBmna HarpeBaHns BeLLlECTBA.

N3mepuTenbHbie NpMGopbI: NMMHENKA, M3MepuTeNbHas NeHTa, BECbl, TEPMOMETP, MEH3YpKa (€AMHULIbI
n3MepeHuii, Wwkana npubopa, ueHa AeneHusi, Nnpeaen naMepeHuin, npasuna nonb3oBaHus).

JlabopamopHsbie pabombi

1.
2.

3Hakomcmeo ¢ nabopamopHbIM 060pydosaHUEM.
3Hakomcmeo ¢ uamepumensHbiMu rpubopamu. OnpedeneHue pa3mepos hu3u4EecKoeo merna.

UN3mepeHue obbema xudkocmu u eMKocmu cocyda ¢ MoOMOWbI0 MEeH3YPKU. MamepeHue obbema
meepdozo merna.

Yenosek u npupopaa (21 )



3emns — nnaHeTta ConHe4yHou cuctemsbl (3 4)

3Be3agHoe Hebo: co3Be3auns, nnaHeTbl. PassuTue npegcraeneHun yenoseka o 3emne. ConHeyHasa cucrema.
ConHue.

[BuxeHne 3eMnu: BpallleHne BOKPYr COBCTBEHHOM OCU, CMeHa OHS M HOYM Ha pasfnyHbIX LUMPOTaXx,
ob6pauleHne 3emnu Bokpyr CorHLua, HaKrnoH 3eMHOW OCU K NIMOCKOCTU ee 0pOuTbl, CMeHa BpeMeH roaa.

JlyHa — cnyTHuK 3emnu. ®asbl JTyHbI.

MameHeHne ropmsoHTanbHbIX KOOpAUHAT HEGECHbIX TEMN B TEYEHNE CYTOK.
3HAKOMCTBO C NMPOCTENLIMMM aCTPOHOMUYECKUMI NpMBopamun: acTPOHOMUYECKMI NOCOX, acTponabus,
Teneckon.

WcenepoBaHua kocmuyeckoro npoctpaHcTtea. K.3.Llnonkosckui, C.IN.Kopones — ocHoBaTeNn COBETCKOMN
kocmoHaBTukun. KO.A.MarapyH — nepBbli KOCMOHABT 3eMnu. VICKycCTBEHHbIE CyTHUKM 3emnun. OpbuTtarnbHble
KocMumyeckue ctaHumu. Kopabnn mHoropasoBoro ncnosb3oBaHus. [Nporpammbl OCBOEHMUST KOCMOCA:
OTeYeCTBEHHbIE, 3apyDexHble, MeXOyHapoaHbIe.

3eMns — mecTo o6uTaHUA YenoBeka (4 4)

Nutocdepa, MaHTusA, 4PO; yBENMYEHME NITOTHOCTU U TemnepaTypbl 3eMnu ¢ rnyouHoi. MayyeHne 3eMHbIX
Heap.

M'mapocdepa. Cygoxoacteo. MiccnegoBaHne MOPCKMX IyOuH.

ATmocdepa. ATMocdepHoe aAaBrneHne, bapomeTp. BnaxHocTb BO3ayxa, onpeaeneHne OTHOCUTENBHON
BNaXXHOCTU. ATMOCEpPHbLIE SIBIIEHNST, TPOM U MonHus. OcBoeHMe aTtMocdepbl YernoBekom. KpyroobopoTsl
yrnepoga v asorta.

Yenosek pononHseT npupoay (11 4)
MpocTble MexaHn3Mbl. MexaHuveckas paboTa. SHeprus. CUHTETUYECKME MaTepuarsl.

MexaHn3Mbl — NOMOLLHMKM YernoBeka. [1pocTble MexaHuaMmbl, pbidar, HakNnoHHas NNOCKOCTb, NOABMKHBINA U
HEenoABWKHbLIN BIIOKU, NX Ha3Ha4YeHue.

MexaHun4yeckas pa60Ta, yCcrnoBsusa ee CoBepLUeHNUA. )Ilmoynb — eanHnua namepeHunsa pa60TbI.

OHeprud. cTouHUKM aHeprun. PasnuyHble Bugpl Tonnmnea. ConHedHas 3Heprusi, ee posib 4115 XXU3HW Ha
3emne. Tennosble ABuratenu, oBUratenu BHYTPEHHEro CropaHus, Ux npuMeHeHne. Tennosble, aTOMHbIE U
rMapO3NEKTPOCTaAHLNN.

CosgaHue maTepuarnos ¢ 3apaHee 3afaHHbIMU CBOMCTBAaMU: TBEpAbIE, XapornpoyHble, MOPO30CTOMNKME
maTepmarbl, MICKyCCTBEHHbIE KpUCTansbl. MonumMepsl, CBOWCTBA U MPUMEHEHNe HEKOTOPbIX U3 HUX.

BonokHa: npupoAHble U UCKYCCTBEHHbIE, X CBOMCTBA U NMPUMEHEHME.

KayquM N pe3nHa, nx cBOMCTBa U NnpUMEHeHne.

B3aumocBA3b YenoBeka u npupoabl (4 4)

3arpsisHeHne aTMmocdepbl U rmgpocdepsbl, X BIMSIHUE Ha 300poBbLe Ntoaen. KOHTporb 3a COCTOSIHUEM
aTtMmocdepsbl 1 rugpocdepsbl.

PaunoHanbHoe ucnonb3oBaHue Tonnmea. Micnonb3oBaHne 3Heprum pek, BeTpa, NpuiMeoB, Tenna 3emnu;
aHeprus ConHua.

CoBpemeHHble Hayka 1 npou3BoacTBo. CpeacTtea CBA3WN. 3HaHUSA, UX POrb B XM3HU YernoBeka u oblectea. Kak
noam NO3HAKT OKPYXaloLWnin MUp (Hayka BYepa, CEroaHs, 3aBTpa).

YnpaBneHue Npov3BOACTBOM: pPOfib aBTOMATUKU, SNEKTPOHMKU. KomnbioTepusauus npomasoactea. PoboThbl.
Llexu-aBTOMaTthbl.

CpeqacTsa cBA3M U Nepedava nHpopmMauum: Tenerpad, TenedoH, paavmocssasb (paauocTaHUMs, PaavoBONHbl,
aHTeHHa, NPUEMHUK, TPOMKOrOBOPUTENb), TENEBUOEHME.



JlabopamopHsbie pabomsi

1. OnpedeneHue asumyma CornHua € NnoMowbro Komraca.
M3z2omoeneHue acmponsibuu u usmepeHue sbicomsi ConHua.
UN3mepeHue ammocghepHozo OasrieHuUst 6apomempom.
U3eomoeneHue npocmeliweeao auepomempa.
3HakomMcmeo ¢ npocmbiMu MexaHU3MaMmu.

BbiyucnieHue mexaHudeckol pabomeil.

N oo o > w D

M3yqeHue ycmpoticmea u npuHyuna delicmeusi mesie2paghHo20 annapama.

1. 3aHumartenbHble ONbITbl N0 ¢husunke (68 4)
MoHaTue muanyeckoro akcnepumeHTta. Ponb pnsnyeckoro akcnepumeHTa B Hayke pusnku (4 4)

dusndeckun akcnepmumeHT. Buabl omsnyeckoro akcnepumMmeHTa. lNorpelHocTs namepeHnust. Bugpl
NorpeLLUHoCTen n3aMepeHnsi. PacyéT norpeLHocT naMmepeHmnsi. Porb akcneprMMeHTa B XXM3HU YenoBeka.

OnbITbl C XMAKOCTAMU U razamu (9 4)

OnbITbl HAa AeMOHCTpauuto atMocdepHoro gaenexHns. OnbiTbl HAa CTPOEHME BELLECTBA M HA CUIbI
B3anmopencTemsa monekyn. OnbiTebl N0 MexaHuke. OnbITbl HA TeMy: «[laBneHne Xnakocten u rasoB».

lNepeyvyeHb 3aHUMamersibHbIX ONbIMO8:
1. Cnnyku — NakoMmKu

Anuo B conéHom Boae

MNaTb aTaxen

YamButenbHbI NOACBEYHUK

CtakaH ¢ Bogon

Anuo B rpacmHe

Anuo B rpacumHe

Moabém Tapenky ¢ MblSioM

© ©® N o g > w D

CoeanHEHHbIe cTakaHbl
10. PasbenTe ctakaH

11. YpoHUTE MOHETKY

MbinbHbIe Ny3bIpy U NNEHKK (5 4)
MbinbHble ny3bipu. M'Mbkas 060n04Ka MbIflbHbIX My3bIpen. TPHOKKU C Ny3bIPAMMN.
lNepeyeHb 3aHUMamesibHbLIX OMNbIMOS8:
1. Man mana meHbLue
MpeBpaLyeHne MbIfbHOro ny3blps
LLlap B 6ouyke
Lap-HegoTpora
CHexHble uBeTbl

Cseva, noracHu!

N o o > 0N

MbInbHBIV BUHT



1. WHTepecHble cny4yam paBHoBecus (5 4)
MoHsTue paBHoBecus. [oHATHNE LeHTpa TskecTu. [paBuno pelyara.
lNepe4yeHb 3aHUMameribHbIX OfNbIMos:

1. KapaHpaw Ha ocTpue
lMNoBapéLlka n Tapernka
Ao Ha OyTbinke
[1Be BUIKK N MOHETa
MaTHaguaTb cnMyek Ha ogHOM
BepéBouHble BeChI
MapadrHOBbLIN MOTOP
MoacTtaBka ans cynHuubl

Bce 28!l!

© ® N o g D

3awmTa npoekTos (1 4)

MHepuusa u LeHTpobexHas cuna. Bonyku n maatHuku (4 4)

lMoHATME MHepUMK 1 MHePTHOCTU. LleHTpobexHasa cuna. NpumeHeHne gaHHbIX PU3NYECKMX MOHATUI B
XN3HEeOeATeNnbHOCTM YernoBeka.

lNepeyeHb 3aHUMamersibHbLIX OMbIMOS8:
1. MoHeTa n bymaxHoe KonbLo

Yyp He ypoHu!

LUHypoK 1 Lienoyka

Kakoe - kpyToe? Kakoe — cbipoe?

TaHuylowee anuo

MasaTHuk Pyko

N o oA W N

CwmewwHasg gyanb

OnbITbI C TENNOTON U 3NIEKTPNYECTBOM (7 4)
MoHATME ncToYHMKa ToKa. dnekTpusauus Ten. NpoBoANMOCTb XUOKOCTY.
lNepeyeHb 3aHUMamernbHbIX ONbIMOS:
1. JIMMOH - NCTOYHUK TOKa
OneKTpu4ecKnin LIBETOK
BymaxHas kacTptons
OnoBo Ha urpanbHon kapTe

KTo paHbLue?

o g r w N

HasnekTpnsoBaHHbIN cTakaH

Own6KKn Hawmx rnas. OnbITbl co cBeTOM (7 4)
OnemeHTbl FreOMeTPUYECKON ONTUKK.

I'lepetleHb 3aHUMameJibHbIX Olfbimoe.



Jloxka — pedonekTop
MocepebpeHHoE A1LO

BoT Tak nyna

KnBas TeHb

3enéHbin YEPTUK

He packynopuvBasi 6yTbinku!
KonupoBanbHoe cTekmo

lNTnuka B kKNeTke

© ® N o g 0w D P

Benasi n 4épHaa Oymara

[ =Y
o

. KT0 BbiLlLEe

=
[N

. Umpkynb unu rnas?
12. MoHeTa unu wap?

3akntoveHue (2 u4)

HabnogeHus, onbITbl — UICTOYHWK 3HAHMI O NMpupoae siBNeHui. NoarotoBka u 3awmTa npoekToB. Kpyrnbin

CTOn.

1. TemaTuyeckoe nnaHMpoBaHUe C onpenerieHMeM OCHOBHbIX BUOOB y4eGHOMN AeATeNbHOCTH

1. YyeOHbIN-TEeMaTUYECKUWN NnaH

Ta6nuua 1

Kon-
Tema no npozpamme €0 | n.p. g
4acoe '
1. BBepeHue 2 3
1. YenoBek v npupopa
3emns — nnaHeTa ConHeYHoM CUCTEMBI 3 4
3emns — mecTo obuTaHnst YenoBeka 4 2
Yenosek gononHsaeT npupoay 11 4
B3anmocBsa3b yenoBeka 1 npmMpoabl 4 1
1. 3aHumaTenbHble onbITbl N0 hU3MnKe
MoHsTMe duanyeckoro akcnepmmeHTa. Ponb dumandeckoro akcnepnmeHtas | 4
Hayke n3nku
OnbITbI C XNAOKOCTAMU U razamun 9 10 2
MbinibHbIE NY3bIPY N MAEHKK 5 7 1
MHTepecHble cnyyan paBHoBeCUs 5 1 1
3alwmTa npoekToB 1
WHepums n ueHTpobexHasn cuna. Bonukm n MasTHUKK 4 7 1
OnbITbl C TENNOTON U 3NEKTPUYECTBOM 7 6 1
Owmnbkm Hawmx rnas. OnbITbl CO CBETOM 7 12




3akntoveHue 2 5
UTtoro: 68 48 20
1. TemaTtu4yeckoe nnaHMpoBaHue
Tabnuua 2
Konuyec Bud
Ne ypok meo desi
yp Ne ypok
anmno Yacoe ®opma | men| lNpakm. Jla6op.
ae Tema no npozpamme
npozpa| o no 3aHsamusi| bHO p. P.
mMme npoepa cmu
MMme

1. BBepeHue 2 3

1. 1. Mpupoga xueBas n Hexmneasn. Pusnka n 1 Jlekuus, JI5, T
XUMKS — HAyKN O Npupoae. 3HakomMcmeo ¢ aewm.
rnpocmediwum pu3u4eCKUM U XUMUYECKUM aKcnepum
obopydosaHuem. HarpeBaTtenbHbI npnbop, €HT
ocobeHHoCTU NnameHun. MNpaBuna
HarpeBaHus BellecTBa. JlabopamopHas
paboma

1. 1. NamepuTeneHble npnbopsl. 3HakomctBo ¢ | 1 Jlekums, npP 1
N3MepuUTENbHLIMU Nprdopamu. aem.

OnpepaeneHne pasmepoB U3NYECKOro 3KCNnepum
Tena. MlsmepeHue obbema Xudkocmu u €HT, nao.
emMKocmu cocyda C MoOMOWbIO MEH3YPKU. paboTa.
JlabopamopHasi paboma U3mepeHue
obbema meepdozo merna.
JlabopamopHasi paboma
1. Yenosek u npupopaa 21

3emnsa — nnaHeta ConHeYyHOM cUCTEMbI 3

1. 1. 3Be3gHoe Hebo. ConHeYvyHas cuctema. 1 Jlaboparo | I1, N 2
OewkeHune 3emnu. JlyHa — cnyTHUK 3emnu. pHas
®asbl JlyHbl. HabnrodeHue 36e30HO20 Heba. paboTta
HabnwodeHue JlyHbl 8 meneckon.

1. 1. M3MeHeHne ropnsoHTanbHbIX KoopamHat 1 Jlaboparto | P, 1
HebeCHbIX TeNn B TEYEHME CYTOK. pHas M, K
3HaKOMCTBO C MPOCTENLLMMN paboTa
aCTPOHOMUYECKNMU
npubopamu. OnpedeneHue asumyma
CornHuya ¢ nomMowbto Komraca.

1. 1. WccnegoBaHust KOCMUYECKOTO 1 KoHdbepeH| P, 1
NpocCTpaHcTBa. M3zomosneHue um4 nK
acmposssbuu u uaMepeHue 8bICOMbI
CornHua. (sawura

NPOEKTOB)
3emMna — mecTo 0GUTaHUS YenoBeKa 4

1. 1. Jlntocdpepa, maHTus, A4p0; yBENMYEHNE 1 Jlekuus, M
NNOTHOCTM U TeMnepaTypbl 3eMnn ¢ AEMOHCTpP
rnyouHon. N3yvyeHune 3eMHbIX Heap. aums

BNOEOPON
nka

1. 1. M'opocgepa. Cygoxoncteo. Nccnenosanue 1 Jlekuus, M
MOPCKUX FNyOuH. OEMOHCTp

aums




BMOEOPON
nKa

1. 1. ATmocdepa. ATMochepHoe aaBrneHue, Jlabopato | P, I
GapomeTp. M3mepeHue ammocghepHo20 pHas
OasneHusi bapomempom. paboTa
1. 1. BnaxHocTb Bo3gyxa, onpeaeneHve Jlabopato | P,
OTHOCMUTENbHOWN BNaXHOCTU. ATMOCepHble pHas MK
SIBMEHUs1, rpom n monHusi. OcBoeHne paboTa
aTMocdepbl YenoBekoM. KpyroobopoTbl
yrnepoga u asoTta. ¥3zomoerneHue
rnpocmediwezo eugpomempa.
YenoBek AONOMHAET npupoay 11
1. 1. lMpocTble MexaHnambl. 3HakomMcmeo ¢ JTaboparto | I
rnpocmbIMU MexaHuU3Mamu. pHas
paboTa
1. 1. MexaHuueckas paboTta. QHeprus. Jlekuus, M
CuHTeTNYeCKME MaTepmarnsi. aem.
aKcnepum
€HT
1. 1. MexaHn3ambl — NOMOLLIHUKN YernoBeKa. Jlekuus, M
aewm.
3KCNnepum
€HT
1. 1. [pocTble MexaHn3Mbl, pblyar, HaknoHHas Jlekuus, M
MMOCKOCTb, MOABWXHbIN U HENOOBUKHbLIN aem.
6roKK, NX HasHa4YeHue. aKcnepum
€HT
1. 1. MexaHnyeckas paboTa, ycnoBus ee Jlabopato | P, I
coBepLleHus. [hxoynb — eguHuLa pHas
n3mepeHus paboTbl. BbiyucneHue paboTta
MexaHu4veckol pabomal.
1. 1. OHeprna. CTOYHUKM 3Heprnn. PasnuyHbie Jlekuus, M
Buapbl Tonnmea. ConHevHas aHeprus, ee aem.
porib OIS XKM3HU Ha 3emne. 3KCnepum
€HT
1. 1. TennoBble aBuratenu, gsuratenmu Jlekuus, M
BHYTPEHHErO CropaHuns, X NpUMeHEHUe. aem.
Tennosble, aTOMHbIE U aKcCnepum
rMOpOSNeKTPOCTaHLNN. €HT
1. 1. CospgaHue matepuarnoB C 3apaHee Jlekuus, M
3agaHHbIMK CBOWCTBaMW: TBepAble, aem.
»KapornpoyYHble, MOPO30CTONKNE MaTepuansl, 3KCnepum
NCKYCCTBEHHbIE KpUCTansbl. €HT
1. 1. lNonumepkl, cBOMCTBA U NPUMEHEHME Jlaboparo | I
HEKOTOPbIX U3 HUX. SHaKOMCmeo ¢ pHas
Konnekuyueu nnacmmacc. paboTa
1. 1. BonokHa: npupoAHble U UCKYCCTBEHHbIE, X JTaboparto | I
CBOWCTBA M NPUMEHeHne. 3HakomMcmeo ¢ pHas
Konnexkyueli 80/10KOH. paboTa
1. 1. Kayuyku n pesnHa, nx ceoncrtea u Jlekuusa, M
NpUMeHeHue. aem.




aKcrnepum
eHT

B3anmocBA3b YenoBeKka u npupoabl 4
1. 1. 3arpsisHeHune aTmocdepbl 1 rmgpocgepsl, Jlekuus, J,n
nX BNUsSIHME Ha 340poBbe nogen. KoHTponb aem.
3a COCTOSAHMEM aTmMocdepbl 1 rmapocdepsbi. aKcnepum
PaumoHanbHoe ncnonb3oBaHue Tonnuea. €HT
VMcnonb3oBaHne aHeprum pek, BeTpa,
npununeoB, Tenna 3emnu; aHeprus ConHua.
1. 1. CoBpeMeHHble Hayka 1 NPON3BOACTBO. Jlekuus, M
CpeactBa cBs3W. 3HaHUS, UX POrib B XXN3HK aem.
yenoseka u obuwecTea. Kak nioam nosHawoT 3KCnepum
OKpY>XatoLwmin Mmp. €HT
1. 1. YnpasneHue npon3BoACTBOM: POSib Jlekuus, M
aBTOMATUKMN, SNEKTPOHUKN. Oem.
KomnbtoTepusauns npomseoactea. PoboThl. aKcnepum
Llexu-aBTOMaThbl. €HT
1. 1. CpeqacTBa cBA3M 1 Nepegada MHopmaumu: Jlaboparto | P,
Tenerpad, TenedoH, pagnocesaab, pHasda nK
TenesuaeHve. M3ydeHue ycmpolicmea u paboTa
npuHyuna delicmeus mesnegpagHO20
arnnapama.
1. 3aHumaTenbHbIe ONnbITbl NO hU3mnKe 68
MoHsaTue chnsnyeckoro akcnepmmeHTta. Ponb husnyeckoro 4
3KcnepumeHTa B Hayke pU3nku
1. 1. dunsmyeckuin akcnepumMeHT. Buabl Jlekumsa, M
dPU3NYECKOro IKCNEPUMEHTA. aem.
aKcnepum
€HT
1. 1. MorpelwwHocTb namepenuns. Bugpl Jlekuus, M
NOrpeLLIHOCTEN UBMEPEHUSI. aem.
aKcnepum
€HT
1. 1. PacyéT norpeLHocT namepeHus. Jlekuus, M
aem.
3KCnepum
€HT
1. 1. Ponb akcnepmeHTa B XXU3HW YenoBeka. Jlekuus, M
nem.
aKCnepum
€HT
OnbITbI C XNAOKOCTAMMU U razamm 11 10
1. 1. Onbim «CriuyKku — akoMKu» OonbIT - P 1
nccnenos
aHue
1. 1. Onbim «5tyo 8 conéHoli 800e» OonbIT - P 1
ncecnenos
aHue
1. 1. Onbim «lMssmb amaxxel» Onbim OonbIT - P 1
«YousumerbHbIl MoOC8eYHUK» nccnenos

aHune




1. 1. Onbim «CmakaH ¢ 80000» OnbIT -
nccneaos
aHue

1. 1. Onbim «Atiuo 8 epaghuHe» OnbIT -
nccnenos
aHue

1. 1. Onbim «4liyo 8 epachuHes OnbIT -
nccneaos
aHune

1. 1. Onbim «[MoOBLEM mapernku ¢ MbIIIOM» OnbIT -
nccneaos
aHue

1. 1. Onbim «CoeQuHEHHbIE cmaKaHbI» OnbIT -
nccnenos
aHue

1. 1. Onbim «Pa3belime cmakaH» Onbim OnbiT -

«YpoHUmMe MoHemkKy» nuccrenos
aHune
MbInbHbIE NY3bIPU U NEHKK
1. 1. MbinbHble ny3bipu. MNMbkas obonouyka Jlekuus,
MbINbHBIX MYy3blpen aem.
3KCnepum
eHT

1. 1. Man mana meHbwe CHeXxXHble Uysemsl OnbIT -
nccnenos
aHue

1. 1. lpespawjeHue MblribHO20 r1y3bIpsi OnbIT -
nccnenos
aHue

1. 1. Lllap e 6ouke Lllap-Hedompoea OnbIT -
nccneaos
aHue

1. 1. Ceevya, nozacHu! MbinbHbIt 6UHM OnbIT -
nccneaos
aHue

MHTepecHble criyyan paBHOBecUA
1. 1. MoHaTne paBHoBecwus. MNoHATHE LeHTpa Jlekums,
TspkecTn. MNpasuno polvara. KapaHdaw Ha aem.
ocmpue 3Kcrnepum
€HT

1. 1. lNosapéwka u mapernika 5lyo Ha 6ymbinke OnbIT -
nccneaos
aHue

1. 1. [ee surnku u moHema lNamHaduyamp criudek OonbIT -

Ha 00HOoU uccnenos
aHue

1. 1. Bepésoutnbie secni MapaguHosbil Mmomop OnbIT -
nccneaos

aHune




1. 1. lModcmaeka Ons1 cynHuybl Bee 28!!! OnbIT - P
nccnenos
aHue

3awmTa NpoeKToB

1. 1. 3aHnmaTenbHbIE ONbIThl. 3alUMTa NPOEKTOB JI,K

MHepumna n ueHTpobGexxHana cuna. Bonyku n masTHUKKU 7l

1. 1. [NMoHATWE MHepPLUUN U MHEPTHOCTM. Jlekuus, M

LleHTpobexHasa cuna. NpumeHeHne OaHHbIX aem.
PM3NYECKNX MOHATUI B 3Kcnepum
XU3HedeaTenbHOCTN YenoBeka. MoHema u €HT
byMaxkHoe KOosbUO

1. 1. Yyp He yporu! LLIHypoK u yernoyka OnbIT - P
nccneanos
aHue

1. 1. Kakoe - kpymoe? Kakoe — cbipoe? OnbIT - P

TaHuyrouwee [tuyo ucecnenos
aHue

1. 1. MasmHuk ®yko CmewHasi Oyarb OnbIT - P
nccnenos
aHune

OnbITbI C TENNOTOWN U 3NIEKTPNYECTBOM 6

1. 1. lMOHATME MCTOYHUKA TOKa. DNeKkTpmusauns Jlekums, M

Ten. NpoBogMMOCTb XXNOKOCTW. nem.
aKcnepum
€eHT

1. 1. JIUMOH - UCMOYHUK moKa OonbIT - P
nccneaos
aHve

1. 1. SAnekmpuyeckul ygemok OnbIT - P
nccnenos
aHve

1. 1. BymaxkHnasi kacmprornisi OnbIT - P
nccnenos
aHue

1. 1. Ornoeo Ha ueparnbHol kapme OnbIT - P
nccneaos
aHve

1. 1. Kmo paHbwe? OnbIT - P
nccnenos
aHve

1. 1. HaanekmpusoeaHHbIlU cmakaH OnbIT - P
nccnenos
aHue

Owmnoku Hawwmx rnas. OnbITbI CO CBETOM 12

1. 1. OneMeHTbl reOMEeTPUYECKOM ONMTUKN. Jlekuus, M
nem.
aKCnepum

EeHT




Jloxka — peghriekmop NocepebpeHHoe U0

OonbIT -
nccnenos
aHue

Bom mak nyna >Kueasi meHb

onbIT -
nccnenos
aHve

3enéHbili yépmuk He packyriopusasi
6ymsinku!

OnwbIT -
nccnenos
aHve

KonuposarnsHoe cmekrio lNmuyka 8 Kriemke

OonbIT -
nccnenos
aHve

Genas u 4yépHasi bymaza Kmo ebiwe

onbIT -
nccnenos
aHue

Lupkynb unu ena3? MoHema unu wap?

OonwbIT -
nccnenos
aHve

3aknroyeHue

1

HabntoaeHusi, onbiTbl — MCTOYHUK 3HAHWUIA O
npupoae sIBNeHWi.

3aknoyuT
enbHas
becepa

HabntogeHus, onbITbl — UICTOYHUK 3HAHUI O
npupoge asnexHnin. Kpyrnbin cTon.

Kpyrnbin
cron,
KOH(pbepeH
uns

LK




