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Kpacnonap, 2022

PazngeaNel. «KoMmieke 0CHOBHBIX XaPAKTEPUCTHK MPOrpaMMbD»

1.1. IlosicHUTEIbHASA 3ANTMCKA

dwu3uka — 3TO HayKa O MPHPOJE, B KOTOPOH (PUINICCKUI IKCIICPUMEHT SIBIISETCS
BaXHBIM METOAOM HccienoBanusi. O0yueHne Gu3nKe Helb3s MPEICTaBUTh TOJIBKO B BUJIE
TEOPETUUECKUX 3aHATUH, JaKe €ClU 00yJaronIuMCsl Ha 3aHSITHSX MOKa3bIBAIOTCS TOJIBKO
JIEMOHCTpPALIUOHHBIE (U3UYECKUE ONBITH. [IpoBeeHHE OMBITOB M IKCIEPUMEHTOB
MO3BOJISIET aKTHBHO BKJIIOYUTH OOYyYaromuxcs B paboOTy ¢ M3y4YCHHEM M NPUMCHCHHEM
3aKOHOB (PU3MKM Ha 3aHATUSAX. OJTO JOCTUTAETCS IPHU BBHIMOJHEHUU OOYYAOIIMMUCS
1a60paTOPHOTO (PUBUYECKOTO IKCIEPUMEHTA, KOTJa OHM CaMH COOMpPAIOT YCTaHOBKH,
MIPOBOJIAT U3MEPEHUS (DU3NICCKUX BEIIMUNH, BBITIONHSIIOT ONBITE. OTHUM W3 HaNpaBICHUH
npenaraéMoro Kypca sBISIETCS IMpOBEIEHHE OOJBIIOT0 KOJMYECTBA 3aHUMATEIbHBIX
OTIBITOB IO (PHU3HKE.

/Jlonoanumenshaa  obwiepazeusarouias  nPOZPAMMA  €CHeCcm8eHHOHAYUHOU
Hanpaenennocmu «3anumamenvHaa Quzukay W TpelHa3HaueHa Uil pealu3aluu
€CTECTBEHHOHAYYHOTO 00pa30BaHMs M BOCITUTAHUS JETEeH 1 OIPOCTKOB HA OCHOBE 3HAHMIA
00 OKpYXarolleM MHpE, CAMOCTOSTEIHHO MPHUOOPETaeMbIX B IMPOILIECCE BBIMOIHEHUS
y4eOHO-UCCIIeI0BATEIBCKUX U IPOCKTHBIX PadoT.

JlanHnass mporpamMma pa3paboTaHa B COOTBETCTBUM C HOBBIMH HOPMATHBHBIMHU
JIOKyMEHTaMU:

* OenepanbHbM 3akoHOM OT 27.12.2012r.Ne273-®3 (pen. ot 24.03.2021) «OO6
oOpazoBanuu B Poccuiickoit deneparyny;

* Ilpuxazom MunucrepctBa obpazoBanust U Hayku P®D ot 09.11.2018r. Ne 196
«O0yTBepxkaeHuul lopsakaopraHn3aMuUOCyECTBICHUA00pa30BaTeIbHONAEATETLHOCT
Y TI0 JOTIOJTHUTENIbHBIM 00111e00pa30BaTEILHBIM MTPOTPaMMaM;

e CanlluHom 2.4.3648-20 «CaHuTapHO-3IUAEMHOJIOTUYECKHE TpeOOBaHUA K
OpraHu3alysIM BOCHHUTAHUA U OOYy4EHHUS, OTAbIXa U O3JOPOBJICHHS ACTEH M MOJIOICHKN
(nocranoBnenue ['maBHOTrO rocyaapcTBeHHOro canutapHoro Bpaua P® ot 28.09.2020 r.
Ne28);

* IIuceMom MunoOpnayku Poccuu ot 18H0540pst 2015r. Ne(9-

3242"0 nanpasnenun uHdopmainuu' (BMecTe ¢ «MeToAMUYECKUMH PEKOMEHIAIUSIMU T10
MPOEKTUPOBAHUIO TOTIOJHUTENBHBIX O0IIepa3BUBAIOLINX IPOrpaMM (BKITIOUast
Pa3HOYpPOBHEBBIE IPOTPAMMBI»);

* TIucemom MunucrepctBa npocsemienus PO ot 19 mapra 2020 r. Ne I'/139/04«O
HaIpaBJICHUH METOJUYECKUX PEKOMEH 1Al M0 peain3aunu 00pa3oBaTeNbHbIX IPOrpaMm
HAa4aJIbHOTO  OOIIEro, OCHOBHOTO  oOOmIero, cpemHero oOmero oOpa3oBaHUA,
00pa3oBaTeNbHBIX MPOTrpaMM CPeIHEro NpodhecCuOHATBHOTO
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oOpa3oBaHus U JIOTIOJTHUTENBHBIX 00IIe00pa30BaTEIbHBIX MPOrpamMM C
OPUMEHEHUEM  DJIEKTPOHHOTO  OO0Yy4YeHHUs, ¢ JUCTAHIMOHHBIX  0O0pa30BaTEIbHBIX
TEXHOJIOTHI;

Becw maTtepuan goctyneH A 00y4arouuxcsi 1 COOTBETCTBYET UX YPOBHIO pa3BUTHA,
T.K. BKJIIOYEHBI D3JIEMEHThl 3aHUMATEIIBHOCTH W WIPbI, KOTOpPbIE HEOOXOAUMBI JIJIst
MM03HABATEIILHOU JIESITETbHOCTH.

AKTYaJIbHOCTh NMPOrpaMMBbl 3aKJIIOYAIOTCS B pealu3allid €CTECTBEHHOHAYYHOIO
00pa3oBaHusI U BOCIUTAHUS JETE M MOJPOCTKOB HAa OCHOBE 3HAHHUI 00 OKpyKarollem
MHpE, CaMOCTOSITENIBHO TPHOOpPETaeMbIX B  MPOIECCE  BBINOJIHEHHS  Y4EOHO-
MCCJIEIOBATENbCKUX U MTPOCKTHBIX padoT.

Ileparoruveckas nesieco00pa3sHoOCTb MPOrPaMMBbI:

OCHOBHOE MECTO B IIPOrpaMMe 3aHUMAET IKCIIEPUMEHT U HaOJ0IeHUs, pedIeKCus.
DOTO pa3BUBAET yMEHHUE JIOTUYECKH MBICIUTh, BUACTh KOJIUYECTBEHHYIO CTOPOHY
MPEAMETOB U MIPUPOIHBIX SBJICHUMN, J€JIaTh BHIBOJIBI, 0000IIATh.

N3yuenne »siaeMeHTOB (DU3UKHU TMpearojaracT OpraHu3aluild U IPOBEJCHUE
MPaKTUYECKUX pabOT HAa OCHOBE CaMOCTOSITENIbHOM NESITENIBHOCTH OOYYaloIMXCsl MpHU
00CyX/IeHUH HAOII0JaEMbIX U TTOJIy4aeMbIX PE3yJIbTaTOB.

JlaHHasi mporpamMMa HarpaBJieHa Ha:

— CO3JIaHHME€ YCIIOBUM JIJIsl pa3BUTHUS peOCHKa;

— pa3BUTUE MOTUBAIIMU K IO3HAHUIO U TBOPYECTBY;

— obecrnieyeHrne IMOIMOHATILHOTO OJ1aronoayunsi peOeHKa;

— IPUOOIIICHHE JIeTel K 00IIeUeIOBEUECKUM IIEHHOCTSIM;

— PO UIAKTUKY aCOI[UAILHOTO MTOBEICHMUS;

— CO37IaHME YCJIIOBHM ISl COIMATIBHOTO U TTPO(ECCHOHATEHOTO CaMOOIPEIEIICHUS;, —

HMHTEIJIEKTYaJIbHOE U JyXOBHOE Pa3BUTHUSI INUHOCTU PEOCHKA;

— YKpEIJICHHUE MCUXUYECKOTO U (PU3UUECKOTO 310POBBSI.

[IpyHIMI KOMMETEHTHOCTHOTO TMOJXO0/Aa, KOTOPHIA AaKIEHTHUPYEeT BHUMAHHUE Ha
pe3ynbTate oOpa3oBaHUs, MPUYEM B KA4ECTBE pe3yibTaTa paccMaTpUBAEcTCs HE CymMma
YCBOCHHOM MH(OpMAaIINH, a CIIOCOOHOCTh peOeHKa JeHCTBOBATh B PA3IMYHBIX TPOOJIEMHBIX
CUTYyaIUsIX:

- VuebHno-nosnasamenvuvie KomnemeHyuy y4aT YMEHUIO CTaBUTh 1I€Jib U 3aJa4H,
BBIJIBUTaTh TUIOTE3Y, INIAHUPOBATH CBOIO JICATEIILHOCTh, AHATM3UPOBATH U JI€JIaTh BHIBOI.

- Ungopmayuonnvie  komnemenyuu  CNOCOOCTBYIOT  OBJAJACHHUIO  HaBbIKAM
CaMOCTOSITEJILHOTO TIOMCKa, aHau3a M OTOOpa HEOOXOIUMOW HHQOpPMAIUU, YMEHHIO
peoOpa3oBLIBATh, COXPAHAITh U TIEpEIaBaTh €.

- Ilpobnemnas komnemeHnyus BKIIOYAET MOJECIUPOBAHUE IEATEIbHOCTH B aCIEKTHOM
WJIM UHOW peaJIbHOM CUTYallMH, TOTOBHOCTb K PEUICHUIO MTPOOIEMBI

- Komnemenyus nuuHOCmMHO20 COBepuieHCmMB06aHUs HaNpaBieHa Ha OCBOEHHUE
CIOCO0OB MHTEIUIEKTYaIbHOT'0, TyXOBHOTO, (DU3UYECKOTO CaMOPa3BUTHS, YMOLIMOHATILHOM
CaMOPETryYJISILNKI, CAMOTIOIJIEPKKH, CAMOYIIPABJICHUS, CAMOUCCIICIOBAHUS

- Kommynuxamuenas xomnemenyus pa3BUBAECT:

1.YMmenue B3auMOEHCTBOBATD C OKPYKAIOIIMMHU JIIOJbMU U COOBITUSIMU,
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2. [Ipno6perenne HaBBIKOB pabOTHI B TpymIe, 3.

Brnanenue conmanbHON pOJBIO B KOJUIEKTHBE. B

dbopmax u MeToax 00yUeHHUS:

- nuddepeHupoBaHHOE 00yUCHHE;
- WHUBUTyallbHAS, UCCIIeI0BaTENbCKAs, AKCIIEpUMEHTAJIbHAS u
OTIBITHUYECKAS JIEATEIbHOCTD.

OTtimunTebHbIEe 0CO0EHHOCTH Nporpammel. [IporpaMma agantTupoBaHa s 1eTel
11-12 ner (5-6 kmacc). OCHOBY NpOrpamMMmbl COCTABISET BBIMIOJHEHHUE JTOCTYITHBIX
MPaKTUYECKUX 3aJIaHUI U BO3MOXHOCTb HCIIOJIb30BaTh 3HAHUS B IOBCETHEBHOM KU3HU.
PebGenok QopmynupyeT npoOieMy, HILET MYTH €€ pEelIeHUs, JOCTUTAeT LENU U JIETacT
BBIBOZIbI. OOyUaromuecs caMOCTOSATEIBbHO CTaBAT 1IE7M, OMUCHIBAIOT OOOpPYAOBaHHUE U
IJIAaHUPYIOT X0 SKCIIepUMeEHTa. [laHHbIe 3aJaHus peiaraeTcs BhIMOIHATD MOCIE KaXI01
M3YYECHHOU TEMBI Kypca.

Anpecar nporpammbi—demuomllool2nem (yuyamuecs 5-6 kinaccoB). [etu B
Bo3pacTte 11-121eT B OCHOBHOM ypaBHOBEIIECHBI, UM CBOMCTBEHHO OTKPBITOE U JOBEPUHBOE
OTHOILIEHHUE K B3pOCIbIM. OHU KIYT OT YUUTEIEH, POAUTENEH, APYTUX B3POCIBIX OMOIIN
1 noaaepKku. OHAKO MOCTENEHHO 0COOYIO POJIb B UX KU3HU HAUMHAET UTPATh KOJJIEKTUB
CBEPCTHUKOB M CKJIAJbIBAIOIIMECS B HEM OTHOIIEHUA. B 3TOT nmepuoj AeTsM CBOWCTBEHHA
MOBBIIIEHHAS] aKTUBHOCTh, CTPEMJICHHUE K JIESITEIbHOCTH, MPOUCXOAUT YTOUHEHUE TPAHMII
u cdep wuUHTEpecoB, yBIeYeHU. JleTh MaHHOrO BO3pacTa AaKTHUBHO HAYWHAIOT
HMHTEPECOBATHCSI CBOMM COOCTBEHHBIM BHYTPEHHUM MUPOM U OLIEHKOH camoro ceos.

B »TOT mepuoa mogpoCTKy CTAaHOBHUTCS MHTEPECHO MHOTOE, JAJeKO BBIXOJAIIEE 3a
PaMKH €ro MOBCEIHEBHOU KU3HH.

B 11-12 ner moapocTOK MbITAE€TCA ONMPENEIUTh CBOIO POJIb U MECTO B colnyme. B
OOILIEHNM Ha TEPBOE€ MECTO BBIXOJUT HAIAKMBAHME KOHTAKTOB CO CBEPCTHUKAMMU.
CamoonynieHue B Cpelie OJHOKJIACCHUKOB, TOBAapHILEH IO CEKUUHU, KPYXKKY, TYCOBKE
CTaHOBUTCS onpeaensiomuM. [[oTpeOHOCT, B MPU3HAHUM W CAMOYTBEPKICHUH TOMKE
peanuzyercs B cpesie CBepcTHUKOB. [10pocTOK cTapaeTcs HAllTH BHE IIKOJIBI HOBYIO chepy
JUISL pealT3alliK 3TOU IMTOTPEOHOCTH.

IToaToMy mporpaMMHBIM MaTE€pUal COAEPKUT B JOCTATOYHOM MEpPE IMPAKTUKYMBI,
OTIBITHI, DKCIIEPUMEHTBI, YTO HEM3MEHHO SIBJISICTCS MPUBJICKATEILHBIM U IMO3HABATEIHLHBIM
JUTA IETEW TaHHOW BO3PACTHOM KaTErOpHH.

Koauuecmeo obyuarwouwuxcsa 6 epynnax- ot 10 yenoexk YpoBeHb

NMPOrpaMmbl, 00beM M CPOKH peain3aluuu.

Jannast mporpamma paccuutana Hal rog od0y4yenusi ¢ o0muM o0beMoM —34 yaca.

Ypoeenw yceoenusa npocpammur — 03HaKOMUTEIbHBIN.

dopMma o0yueHusi— ouHas Ha 6a3e kabuHera ¢uzukun MBOY COII Ne 50 (Llentp

Touka pocra)

Pexxum 3ansaaTuii: 1 pas B Hegento o 1 yacy (34 gaca B roxn).

[IponomxurensHOCTh 3aHATHA — 40 MUHYT.

Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeJIbLHOI0 Mpouecca.
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DOopMBI U peKUM 3aHATUHN, IPETYCMOTPEHHBIE TPOrPAMMOIA, COIIACYIOTCS C HOpMaMu
CanlluH u BxitouaeT B ce0s1 TEOPETUYECKYIO U TPAKTUYECKYIO YACTh.

[IporpamMmHBIN MaTepuan pacCUUTaH:

- HAa TEOPETHYECKHE 3aHATHS (CEeMUHApPHI, JIEKIUHU, Oecebl, BUKTOPHUHBI); -
paKTHYECKHE PaOOTHI (OMBIThI, SKCIIEPUMEHTHI, JTaO0OpaTOpHBIE PaOOTHI).

- Cocmag zpynnsl — IOCTOSIHHBIN.

- I'pynnoet yuawguxcsa — pa3HOBO3PACTHBIE.

1.2. leas 1 32124 NPOrpaMMBbl.

Hens nporpamMmbl: [Jis YJIOBJIETBOPEHHS WHIMBHIYaIbHBIX MOTPEOHOCTENH B
€CTECTBEHHOHAYYHOM O0Opa30BaHUSl M BOCHUTAHMS Y4YallUXCS Ha OCHOBE 3HaHUM 00
OKpY>KaIOIlIEM MHpE, CAMOCTOSITENIbHO IPUOOPETAEMBIX B MPOLIECCE BBHITOJIHEHUS y4eOHO-
HCCJIEI0BATENCKUX U TPOEKTHBIX paloT.

OcHoBHBIC 3a124H:

Oobpazoeamenvhule (npedmemnnie):

- copmMHupoBaTh NOHUMaHUE BCEOOIIECH CBSI3U SIBICHUN TPUPOIBI;

- T03HAKOMUTb C OCHOBHBIMM METOJAMH W MPUHLUNAMH BEICHUS
UCCIIEI0BAHNN U SKCIIEPUMEHTOB.

Hayuums:

- ¢dopMynaupoBaTh MpEeAMET, LEedb M 3aJayd MCCIEJOBaHUS, BBIJIBUTaTh
TUIIOTE3Y;

- HAaxXOQuTh M AaHAIM3UPOBATh HH(MOpPMAIMIO O TOM, UYTO H3BECTHO 00
UCCIIElyEMOM SIBJICHUU;

- TIPOBOJUTH OMBITHI U IKCIIEPUMEHTHI;

- coOmojaTh TpaBWJIa JIMYHOM M OOIIECTBEHHOM TEXHUKH O€30MacHOCTH;
0€30MacHOCTH MPU NPOBEICHUU MTPAKTUYECKUX PAOOT (3KCIEPUMEHTOB, ONIBITOB);

- aHATU3UPOBATbH PE3YJIbTAThl IKCIIEPUMEHTOB, (POPMYIUPOBATH BHIBOIBI;

- HCIIOJB30BaTh JIA0OpaTOPHOE 000PYI0BAHUE U HHCTPYMEHTHI, HEOOXOIUMbIC
JUTSI IPOBEJEHUS UCCIIEI0BAHNS;

- BUJETh KpPAcoTy B (PU3MKE MPUPOIAHBIX ABJICHUI, O0siee IiTyOOKO 4yBCTBOBATh
INPEKpPacHOEe, YTO JOJKHO CIIOCOOCTBOBaTh BOCHHUTAHHUIO HEPABHOAYIIHOTO
OTHOIIICHHUS K MpoOIeMaM OKpYXKarolieil cpebl.

JIuunocmmuoie:

- copmMHUpoBaTH OTBETCTBEHHOE OTHOLICHHE K BBITIOJIHAEMO paboTe;

- pa3BUTHb KayecTBa, MO3BOJsIOMIME 3(PPEKTUBHO pabOTaTh B KOJIJIEKTUBE,
pelath CIOpHbIE BOMPOCHl OECKOH(IMKTHO, B MpPOIECCe AMCKYCCUU Ha OCHOBE
B3aMMHOI'O YBAJKEHUS;

-  pa3BUTb TBOPYECKUH TOJAXOJI K HCCIEAOBATEIIBCKON NE€ATEIbHOCTH; -
chopMUPOBATH AKTUBHYIO, OOIIECTBEHHYIO KHU3HEHHYIO MMO3ULIUIO.
Memanpeomemnmnuie:

- copMHUpOBaTH AKTUBHYIO HCCIIEA0BATEIBCKYIO MTO3UIINIO;
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- C(bOpMI/IpOBaTB HAaBbIKM KOHIOCHTpAaIWUKW BHHUMAHMHA, CITOCOOHOCTH 6I>ICTp0

BKJIIOYATHCS B paldOTYy;

- chopMHpPOBAaTH CHOCOOHOCTH K CaMOCTOSITEILHOMY aHalIN3y, HaBBIKOB

YCTHOM U MUCBbMEHHOU PEYH, ITAMSATH.

Pazeums.:
- J1F0003HATEIBHOCTD U YBJICUEHHOCTD;
- HAOJIOMATEeNFHOCTh M YMEHHUS TMOJACPKUBATH MPOU3BOJIBHOC BHUMAHHE; -

1.3. Conepxxanne nmporpamMmMbl

Y4eOHBIN IIJIAH

3aMHTCPCCOBAHHOCTD B PE3YyJIbTaTaxX IIPOBOAUMOIO UCCICIOBAHMA.

Ne Paznen. Tema. Bcecero B Tom yucie DopMbI
n/n yacoB |Teopus[IIpakTrnka KOHTPOJIA
1. | BBeneHue B 00pa3oBaTe/ibHYI0 1 1 -
nporpammy.
1.1. | Yro Takoe ¢pusuka? Kak pusuku momyyaror 1 1 - Ormpoc
uHpopmanuto o npupoae? [lpapuna
6€e30macHOro 0OpalleHus ¢ BeleCTBaMH B OBITY
U B 1abopaTopuu
2 | U3mepsiem 1 0 1
2.1. M3mepenus u usmepurenbHble Tpubopsl. Macca. 1 0 1 I[IpakTuuecka
3Mepenne maccbl. Camo/ieNIbHBIE BECHI. s pabora
3MepeHne JIMHENHBIX Pa3MEpPOB.
[IpakTrueckas padota «3MepeHue JIMH MaTbIX
T,
3 |U3 4ero Bce cocTouT? 6 3 3
3.1. |Yro BuyTpH BemectBa? OT vero tena pazoyxaror? 1 1 0 OpoHTAIBHBI
Moaenb Monekyibl. COCTOSHMS BEIIECTBA. i ornpoc
3.2. Mpaktuyeckas padora «HabmromeHune pa3indHbIX 1 0 1 IMpakTHyecka
COCTOSIHUI BELIECTBA s pabota
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HaOroieHrie OTHOCUTEIBHOCTH ABMKEHUS. A
MBIKETCS JIN TEJIO?

3.3. [ouemy TPYAHO pazopBaTh TpOoc?, 2 [IpakTuyecka
B3anMoelicTBHE YaCTUI] BEIIECTBA. s paboTa,
[IpakTuueckas padora «Habmonenue nuddys3un B TecT
PKHIKOCTH U ras3e»

3.4. [[InotHocTs. [IpakTHueckas padora «OnpenencHue 2 [IpakTruecka
IJIOTHOCTHU IIPUPOJHBIX MAaTCPUAJIOBY. s1 pabora,
(KapTO(beHSI) CamMmocTosTen

bHas paboTa
4 B mupe B3aumMoaeicTBUs 9

4.1. Uuepuus. 2 IpakTuyiecka
[IpakTuueckas padota «Mojenb MEPTBOU METIN s1 paborta,

onpoc

4.2. BzaumopeiictBue ten. Cuibl. M3Mepenuwe cuil. 1 Tecr
Cuna tpenus. [lons3a u Bpen. Cuna ynpyroct.

HaGntoieHne BO3HUKHOBEHHUS CUJIBI YIOPYTOCTH
npu aedopmarum

4.3. [[Ipaktuueckas padora «HabmogeHue pazmuyHBIX 1 [MpakTHyecka
BUJIOB Ae(opMarum» s pabora

4.4, [loyemy 3a0CTpEHHbIE MPEAMETHl  KOJIOYH? 1 Tect
JlaBneHue TBEPABIX TEIL.

OrnpeeneHue JaBaeHUs TBEPIOTO Tela.

4.5, Baxon Ilackansg. [laBneHne B KUAKOCTSIX M ra3zax. 1 CamocTosTen
JlaBieHre Ha TI1yOMHE KUKOCTH. bHas paborta
Coo01marommmecst CoCy/bl.

4.6. |[@ontan. UsrotoBnenune moaenu GoHTaHA 1 [MpakTHyecka

st paboTa

4.7. McnbTanue COOCTBEHHBIX MOieel (pOHTaHa 1 [IpakTraecka

s paboTa

4.8. |Apxumenona cuiia. Mope, B KOTOPOM HEJb3s1 1 Onpoc

YTOHYTb?
5 B Mupe nmpUpOaBI 10
5.1. |B Mupe aBHmXymuxcs Tel. 1 Ompoc
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5.2. [Tpaexropus. [Ipoitnennbiii myth. CKOPOCTD. 1 0 ®poHTATBHBI
Hal0:mroieHre TpaeKToOpuH JIBHXKCHHUS IIapUKa. i onpiie
5.3. |B mupe 3ByKa. 0,5 0,5 I[IpakTHyecka
Uto Takoe 3ByK M Kak ero co3nath? HursHoi s pabora
renedoH
5.4. B wmupe Ttemnorel. Temmneparypa. HM3mepenue 1 1 ITpakTuduecka
TeMIIepaTypbl BOAbI, BO3/1yXa. s paborTa,
[MpakTudeckass pabora: MOXHO JIM  BOAY oTpoc
BCKHUIISITUTh B OyMa)KHOM CTaKaHYUKe?
5.5. |B mupe cBera. 1 0 Omnpoc
Kaxk o6pasyrorcsa Tenu? Ot yero ObiBaeT pagyra?
5.6. |B Mupe MarueTusma: MarHUuTHbIC TAHIIbI 0,5 (),5 [IpakTnuecka
s paboTa
5.7. [B Mupe 351eKTpu4YecTBa: JIEKTPHU3ALUL. 1 1 [TpakTuuecka
[IpakTuueckast pabora: DIEKTPOTPYCHUILIKA. s1 pabora,
TECT
5.8. |CamocrosTenbHOE UCCIEI0BAHUE 0 1 [MpakTHyecka
a1 pabota
6 |B mupe dHeprum 1 1
6.1. [[Ipocteie Mexanu3msbl. M3ydyeHne neicTBUs ppryaral 0,5 0,5 [pakTuyecka
Y [IPOCTHIX MEXAHU3MOB s pabora,
onpoc
6.2. Pueprus. Bunbr sneprun. Mexannueckasi padora. 0,5 0,5 [MpakTHyecka
Brrunciienne MexaHn4eckoi paboThl. s1 paGora,
onpoc
7 |BblnoJiHeHHMe MUHH- IIPOEKTOB 3 1
7.1. OnpeneneHuto Ha3BaHUs MPOEKTA, LEIH U 3a]1a4 2 1 ITpakTudecka
MCCIIENOBAHUS, O0(OPMIIEHHIO PEe3yNbTaTOB st padora,
NPOEKTHOM JesATeNbHOCTH TBOpHCCKad
paborta
7.2. OdpopmueHue pe3ynbTaToOB IMPOEKTHOU 1 0 TBopueckas
JEATEITLHOCTH. paborta
7.3. Bamura npoekra 0 0 IIpoekt
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HNTOI'O: 34 19 14

Conepxkanue y4eOHOro mjiaHa

Tema 1. BBenenue

3HaKOMCTBO ¢ rpymnmoi. TexHuka 6€30MacHOCTH.

Lenu u 3aga4u NpOrpamMMBl.

[Ipupona. Asnenus npuponsl. Yto uzydaer ¢pusuka? HaOmoneHnus U onbITbl — METObI
Hay4YHOTO MTO3HAHUSI.

N3mepenue puznueckux BETUYHUH.

Dopmvl KOHmpona:

- OIIPOC

Tema 2. U3mepsiem

Teopus

N3mepenns u u3mepurenbHbie Tpudopsl. M3mepeHne TMHEHHBIX pa3MepoB Tel. EnuHuIib
m3mepenus. Mamepenne momanu. M3mepenue oO0béma Ten. M3MepuTenbHBIN TUIMHAP
(mensypka). Equnuiiel usmepenust Bpemenu. Macca. M3mepenue maccol. IlpakTudeckue
3ansATUd 1.CaMoaenbHbIE BECHI.

2.3mepenune e Maibix Tell. Popmbl

KOHTPOJIS:

- IpaKkTH4YecKas padoTa.

Tema 3. U3 yero Bcé cocrout?

Teopus

N3 gero coctosT BemectBa. Moiekyina. Ctpoenue BemecTa. [IMOTHOCTD.

[IpakTyeckue 3aHITU

1.M3roToBinenne MOAENN MOJIEKYIL.

2. HaGnroneHne pa3IMuHBIX COCTOSIHUI BEIIIECTBA.

3.Ha6monenue nuddyszuu.

4.0npeneneHne TUIOTHOCTH MPUPOTHBIX MaTepuaioB (KapToders).

DopMbI KOHTPOJIA:

-(poHTaTBHBIN OMIPOC;

- IpaKTH4YecKas paboTa;

- TECTUPOBAHUE;

- CaMOCTOSITeNIbHAS pa0doTa;

Tema 4. B mupe B3aumojeiicTBusi

Teopus
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Nuepuums. Bzanmonericteue ten. Cuina. Msmepenne cui. [louemy 3a0CTpeHHBIE TPEAMETHI
koJsiroun? 3akoH Ilackang. ApxumenoBa cuia.
[IpakTHyeckue 3aHsATUS
1. Mopnens MepTBOI NETIN
2. Habmroaenue pa3IuyHbIX BUAOB AchopMaIiiu
3. M3roroBnenue monaenu hoHTaHA.
DopMBbI KOHTPOJIA: -
OIpoc;
- IpaKTUYEeCKas padboTa;
- TECTUPOBAHUE;
- CaMOCTOsITeNIbHAs padoTa;
Tema 5. B mupe npupoast Teopus
B mupe asuxymuxcs ten. HabmoaeHue OTHOCUTEIbHOCTH ABMXKEHUS. A TBUKETCS JIU
teno? Tpaexropus. [Ipoiaennsiii myts. CkopocTh. HabimoieHue TpaekTopun IBUKEHUS
mapuka. B mupe 3Byka. Uto Takoe 3ByK M Kak €ro co3aaTb? B Mupe TermoThl.
Temneparypa. MI3amepenue Temmnepatypsl Bojibl, Bo3ayxa. [Ipaktudeckas padora: MoxxHO
JIM BOJY BCKUIISITUTh B OyMa)kHOM cTakaHuuke? B mupe cBeta. Kak oopa3zyrorcs tenu? Ot
yero ObIBaer panyra? B Mupe marmetusma: MarHuTHbIE TaHLbL. B Mupe
AJIEKTPUYECTBA: JICKTPU3AIUS.
[IpakTUyeckne 3aHsATUS
1. HutsHoit Tenedon
2. Kunsatok B OyMa)kHOM cTakaHUYMKe 3. MarHUTHBIC TaHIIBI
4. DNeKTPOTPYCHIIIKA.

@®opMBI KOHTPOJIA: -

OIIpOC;
- MpaKkTH4eckas padbora; -
TECTUPOBAHUE.
Tema 6. B mupe 3neprumn
Teopus
[Ipoctbie MexaHu3Mbl. JHEprus. Buabl sHEpTUU. AJIBTEPHATUBHBIC UCTOYHUKHU SHEPTHUU:
MEXaHUUYECKHE DJICKTPOCTAHIIUH, TIPUIIUBHBIC JICKTPOCTAHIIUU OHMOJIOTHYECKOE TOTUIURBO.
AToMHas sHepTUs U 6€30MaCHOCTb.
[IpakTueckue 3aHITU
1.3y4yenue neicTBus ppluara U MpoCThIX MEXaHU3MOB
2.BprauciaeHne MexaHu4ecKoi paboThI.
DopMBbI KOHTPOJIA:
- OIIPOC;
- IpaKTUYeCcKas pabora.
Tema 7. BoinoiHeHHe MUHU-TIPOEKTOB
OnpeneneHno Ha3BaHUS MPOCKTA, IEJIA U 33]1a4 UCCIIEI0BaHUS, 0(OPMIICHUIO
pe3yNbTaTOB MPOEKTHOHN nearenbHOCTH.  OdopmieHue pPE3yIbTAaTOB

MPOEKTHOM JEATEIbHOCTH. 3alUTa MIPOCKTA.
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DopMbI KOHTPOJIA:
- IpaKTHU4YecKasi paboTa; - TBOpueckas paboTa; - MPOeKT.

1.4. Ilnanupyembie pe3yabTaThI

K koHny Kypca o0yyeHus1 yyanmecs:
0yoym 3nHamo:

- 4TO U3y4YaeT (PU3HKa;

- CMBICHI TOHATUH: (u3nyeckoe siBleHUEe, (HU3UYECKUN 3aKOH, BEIIECTBO,
MaTepusi, B3aUMOJIECHCTBUE;

- TpuMepbl PU3NYECKUX SIBJICHUIN: MEXaHUYECKUX, TETIJIOBBIX, dJICKTPUUYECKUX,
MarHUTHBIX, CBETOBBIX SBJICHUSIX;

- U3MEpUTEJIbHBbIE MPUOOPHI, KOTOPHIMU MOJB3YeTCs (PU3UKA: UX CXOACTBA U
OTIINYMS; HA3HAUYCHHWE W TIPaBUJIA HCIIOJIL30BaHMS MPUOOPOB M OOOPYIAOBAHUS JIS
AKCIIEPUMEHTOB.

- 4TO TaKoe€ MOJIEKYJia U JIeJIaTh €€ MOJIeIb U3 MOJAPYYHBIX CPEJICTB;

- COCTOSIHMS BEIIECTBA M MX CBOMCTBA;

-  TIOHATHE TIUIOTHOCTh, WHCTPYMEHTHI HEOOXOMMMBIC IS OIpeaeiICHUs
TUIOTHOCTH - MEXaHU3M SBJICHUS TU(y3un;

- 4YTO TaKOe€ CWja W KaKWe CHJIBI OBIBAIOT, BUIBI CHUJ M MX OTIWYUTEIHHBIC
OCOOCHHOCTH;

- 3akoH [lackans mys KUAKOCTEH U ra3oB;

- COOOMIArOIINECS COCYIbI U UX OCOOCHHOCTB;

- 3aKOH Apxumena;

- TIPOCThIE MEXaHU3MBI,

- MeXaHHuueckas paboTa;

- OCHOBHBIC METOJIbI, TIPUMCHICMBIC B HCCIICIOBATEIBCKON EATCITLHOCTH.
0yoym ymembw:

- TIOJIb30BaThCS  JTAOOPATOPHBIMH ~ MPUOOpaMH U WHCTPYMEHTAMH,
HEOOXOMMMBIMU JJIS BBITIOJIHEHUS KOHKPETHOTO WCCIIeIoBaHusA. Bectu 3ammcu
HaOJII0ICHUH TeTpaau B pabodeii TeTpaau;

- TIPEICTaBIATH PE3yIbTaThl U3MEPCHHI;

- pemiath MPOCTEHIMe KauyeCTBEHHBIE 3aJayll HAa MPUMEHEHHUE W3YYEHHBIX
(bU3UYECKNX 3aKOHOB;

- OCYIIECTBJISTH CaMOCTOSITEIIbHBIN TIOVCK uHbopMaIuu
€CTECTBEHHOHAYYHOI'O COJIEP)KaHUSI C HCIIOJb30BAHUEM PA3JIMYHBIX HCTOYHUKOB
(Y4eOHBIX TEKCTOB, CIIPABOYHBIX W HAYYHO-TOMYJISIPHBIX W3IaHUNA, KOMIIbIOTEPHBIX
0a3 TaHHBIX, PECYypCOB

HNHurtepueTa), ee 00pabOTKy U Mpe/icTaBICHUE B pa3HbIX PopMmax;

- HUCIOJIb30BaTh MPUOOpPETEHHBIE 3HAHUS W YMEHUS B MPAKTHYECKOU

nesaTenaprHoCcTH; O0JagaTh HABBIKAMM:
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- CaMOCTOATENbHBIX HAOMIOeHUH 32 00BEKTOM UCCIIEIOBAHMS;

- U3MEpPEHUU TeMIlepaTyphbl, MacChl, 00BbEMa, PACCTOSHUSA, PAa3MEPOB MAaJIbIX
TEJI C IIOMOIIIBIO PSAAOB, MPOMEXKYTKA BPEMEHH,

- cOOpKH YCTaHOBKH JTsI SKCTIEPUMEHTA TI0 OMTUCAHUIO, PUCYHKY, CXEME;

- TIOCTAaHOBKH 3KCIIEPUMEHTA;

- BBINOJIHEHUS pedepaTUBHON U HEOOIBILION HCCIET0BATENbCKON PAaOOTHI.

- UCIOJIb30BaHUs JIa0OPaTOPHOro 000PYI0BaHUS, HHCTPYMEHTOB U TPUOOPOB,
HEOOXOAMMBIX JIJISI TPOBEICHHS OIBITOB M SKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH, B TO

YHCJIe, BHIXOSIIUX 32 PAMKHU Kypca (PU3UKHU CpeTHEHN IKOJIbI;
Jluunocmmuoie pezyromamol. Yuawjuecsa 6yoym nposaeiamo:

- OTBETCTBEHHOE OTHOIIICHHE K BBIMOJHsIEMON padoTe;

- KayecTBa, MO3BOJsIONIME 3(PPEKTUBHO pabOTaTh B KOJUIEKTUBE, pPEIIATh
CIIOPHBIE BOIPOCHl OECKOH(IMKTHO, B MPOIECCE TUCKYCCUM HAa OCHOBE B3aUMHOIO
YBaKEHUS; - TBOPUECKUM TOJIXO0]T K UCCIIEOBATEIBCKOM JEATENBHOCTH; - aKTUBHYIO,
0OIIECTBEHHYIO KU3HCHHYIO TIO3HUITHIO.

Memanpeomemmnuwie pesyarvmamol. Y yuawguxcsa 0yoym cgpopmupoeansi:

- aKTHUBHAS MCCIIEIOBATEILCKAS TTO3UIIHS;

- HaABBIKU KOHIICHTPAIIUM BHUMAHHUA, CIIOCOOHOCTH OBICTPO BKIIIOYATHCS B
paborty;

- CHOCOOHOCTh K CaMOCTOSITEJIbHOMY aHalIN3y, HAaBBIKOB YCTHOW U
MMACbMEHHOW PeUH, TTaMSITH.

- J110003HATENBHOCTD U YBJICUEHHOCTD;

- HAOJFOMATEeNTLHOCTh M YMEHUS TMOJNCPKUBATh MPOU3BOJIBHOC BHUMAHHE; -
3aMHTEPECOBAHHOCTH B PE3YJIbTaTax MPOBOJUMOTO UCCIICIOBAHMUS.

Paznen Ne 2. «Komiuieke OpraHu3aluOHHO-TIEArOru4eCKuX yCJaI0BHI»

2.1. Kanennpapublii yueOnblii rpadux Ha 2021-2022 yyeOHblii roj

JlonoJiHMTeIbHAsA 001epa3BUBAIOIIAs IPOrPaMMa «3aHUMATEIbHAA
$uzuka» nias aereii 11-12aet

Ton [ata nauana Jata Bcero KonuuectBo |KonudectBo| Pexum
o0yueHus/ | oOyueHHUs OKOHYaHUs | y4yeOHBIX | y4eOHBIX JHEW | yU4eOHBIX | s3aHsSTHI
NQprHHI:I Ho nporpamMme O6y‘leHI/ISI HEACIIb qacoB
ITo
porpaMme
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1 ron 10.01.2022 25.12.2023] 34 34 34 1 paz B
rpynmna Hezemno nol
Nel qacy

2.2. YcaoBus peaau3anuy NporpaMmmsl

2.2.1. MamepuanvHo-mexnuueckoe odecneuenue:
Heo0xo1uMblii MUHUMYM JUISL peau3aly 00pa30BaTEIbHON NPOTrpaMMBbl:

Kabuner ¢puzuku. Mynstumenuniinbie cpeactsa. Opr. Texuuka. [{udpossie 1aboparopun
(3 mr.) O6opynoBaHuE: KOMIUIEKTHI 11O TeMaM (7 IIT.)

2.2.2.Hnugpopmayuonnoe obecneuenue(aynuo-,Buaeo-,hoto-
,AHTEPHET UCTOYHHKH ):

HNuTepHeT pecypebl

1. www.youtube.com/user/GTVscience

2. http://fcior.edu.ru/

3. http://www.abitura.com/happy physics/oster.html

2.2.3. Kaopoeoe obecneuenue.

B peanuzanuu nanHoi nporpamMmel padotaeT — Hemyxuna Enena CepreeBna, yauenb rnepBoit
kateropuu. meet Boiciiee negarornyeckoe oopazoanue. B 2000 roaxy okoHuunia
Bonrorpackuii rocy1apcTBeHHBIHN MeIarornueCKiil YyHUBEpCUTET (CIEITUANKCT 10 (HU3HKE).
Kypcel noseienus no nporpamme «Kanropuym» u «Touka pocta» yuutens GU3UKU.

Harpaxnena: ITodetHoit rpamoToit MunuctepcTBa 00pa3oBaHus M Hayku Poccuiickoit
®denepanuu, 3amecturenb MUHUCTpa B. @pumisHos, 2006 r..IToueTHo# rpamoToit
Bonrorpanckoii obnactuoit J{ymel, npeacenarens H.IT. Cemucoros, 2017r.

2.4. @opMbl aTTECTALNM

MexaHu3M OLIEHKH Pe3yJbTaTOB

B cTtpykType nmporpamMMsbl BBIAESIOTCS 1BA OCHOBHBIX KOMITIOHEHTA - TEOPETUYECKUI
u npaktudeckuit. [locnennuii Bkiro4aer B ceOsi OTpaOOTKY MPAKTHUECKHX HABBIKOB,
HEOOXOIUMBIX JIJIsl peaTu3alliy UCCIIeIOBaHMS, U COOCTBEHHO BBITIOJIHEHUE MPOSKTHOM WU
HCCJIEIOBATENbCKOM PaboThI. B CBSI3U ¢ ’TUM MEXaHU3M OIEHKH MOTy4aeMbIX pe3yJIbTaTOB
MOKET OBITh Pa3JIMYHBIM.

Texkymuid KOHTPOJIb 32 YCBOCHUEM TEOPETHUYECKOTO MATEPUAIA HOCHUT XapakTep
Omnpoca WM 3a4€TOB MO OTJEIbHBIM TeMaMm (pazaenam). Texkymuil KOHTPOJIb OCBOCHUS
NPAaKTUYECKOM YacTH NPOrpaMMbl OCYILIECTBIISIETCS B MPOLIECCE BBINOJIHEHUS FOHBIMU
MCCJIeI0BATEIISIMU 3TAllOB CAMOCTOATENbHBIX PadoT.

DopMOil HNTOrOBOr0 KOHTPOJISA, B JAHHOM Clly4yae, sIBJISIeTCS ydyacTue o0yJarouierocs
B KOH(epeHIUU, MPEICTABICHNUE U 3alllUTa TPOCKTHOMN U HCCIIeI0BATEIBCKON paOOTHI.
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2.5. OueHoyHbIe MaTEePHUAJIBI

MeToabl megaroruyeckoii AMArHOCTMKHU: ONpOC, HAOIIOACHUE, TECTUPOBAHHE,
W3YyYCHHUE TEJaroruueckoil JOKYMEHTAllMl, yCTHas M TMHCbMEHHAs (MHIUBUIyaIbHAas)
npoBepka C(HOPMUPOBAHHOCTH TEX WM MHBIX Ka4deCcTB IIKOJbHMKA; MPOEKTHas padoTa.
CucremMa JUarHOCTUKH BBIPAXKAeTCs B COTJIACOBAHUU TEM U COJIEpKaHUs NIPOBEPOK, (HopM
u  MeronoB. [lapannenbHO W3YYEHHIO TMPEAMETHBIX JIOCTIDKEHUH  IIKOJIbHHUKOB
OTIpE/ICTISICTCS Pa3BUTHUE Psiia TAKUX KAYECTB, KaK TPYAOII00HE, BOJISI 1 OTBETCTBEHHOCTb,
TBOPYECKUN M MHUIIMATUBHBIN MOAXOJ K JIeiaM, Kpyro3op u Jp. JlaHHbIE METOJIbI MOKHO
MCIIONIb30BaTh Kak JUIS TEKYIIETO TaK W JJS MPOMEXKYTOYHOTO KOHTPOJSI OCBOCHHUS
00pa3oBaTeabHON MPOrPaMMBI.

2.5. MeToauuecKkue MaTepuabl

Jna peanusayuu [Ipoepammsr HeobXxo0umsl credyrowue yCious:

- Hauu4Me Yy4yeOHOro IOMELIEHUS CO CTOJIaMU U CTYJbSMH, JOCKOH,
TEXHHUYECKUM 000PYJOBaHUEM JIJIsl IEMOHCTPAIIMHU HATJISIHOTO MaTepuana, BUIEO- U
ayJIMoMaTepHalloB;

- yyeOHO€ MOMEIIEHUE JOJDKHO OBITh MPHUCHOCOOJNIEHO JUIsl MPOBEICHUS
(U3NYIECKUX OMBITOB M SKCIIEPUMEHTOB, B TOM YHCIIE U ITUTEILHOTO XapaKTepa;

- HaIWM4Me HATJSITHOTO M TUAAKTHYECKOTO Marepuana (TaOiWIbl, CXEMBbI H
Apyroe);

- HauuM4Me TEXHUYECKHX U  J1a0OpaTOPHBIX  CPEICTB:  HMHKCHEPHBIH
KaJIbKYJIATOP, DJIEKTPOHHBIE W alTeYHbIC BECHI, PyJIETKa, CEKYHIOMEp, TEPMOMETD,
OapomeTp, XUMHUYEcKas mocy/a (MUMEeTKH, TpoOUpKH, Koaobl, yammku [letpu u 1.11.),
CpeICTBA MHIMBUYyaTbHOM 3alllUThI;

- HaJIW4YHE METOIUYECKON OMOINOTEKY,

- HaNU4YM€ KOMIBIOTEpa, WHTEPAKTUBHBIX KOMIBIOTEPHBIX MPOTPaMM,
CKOPOCTHOTO JocTymna B MHTepHeT, 171 ocyuiecTBiIeHUs MoAOOPKU MH(pOpManuu u
JUTEPaTyphl [0 TEMaM BBITIOJIHSAEMBIX HUCCIEI0OBAHUN.

[TpakTrdeckass vactb IlporpamMmbl peanusyeTcst C HCIOIB30BAHHEM Pa3TMUHBIX
MpUOOPOB 1 HHCTPYMEHTOB:

- BECHI,

- TEpPMOMETPHI,

- MAarHUTHI,

- IUTaCTHHA U3 OPTCTEKIIa,

- nmabopatopHas nocyna (mpodbupku, KoiObl, nuneTky, yamku [letpu u 1.14.), -
CPEICTBA UHIMBUyaJIbHOM 3aILUTHI.

IIpumepnvie membl yuebHO-UCCIE008AMENLCKUX PADOM, GLINOTHAEMbBIX
00VUAIOUWUMUCSL:
«BnusHME MarHUTHOTO MOJISI HA POCT PaCTEHUI»
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«BnusHME BIAXXHOCTH BO3AyXa HA POCT pacTeHu» «Mou
¢donTan». Ucneitanue Mmojenu poHTaHA.
«3ydyeHue CHEKXHOTO MOKPOBA BO ABOPE IIKOJIBDY.
CpencrBamMu peau3anuy NporpaMmbl Kypca siBJSIETCH:
- cO3lIaHuEe aTMOoC(epbl 3aMHTEPECOBAHHOCTH KaXXAOTO OOYyYalolIerocs B
pabote

IPYIIIbI IIyTEM BOBJICYEHUS €r0 B yUEOHYIO JEATEIbHOCTD;

- CTUMYJIUPOBaHHME OOYyYAIONMUXCS K BBICKA3bIBAHUIO, HCIIOJIb30BAHUIO
Pa3IMYHBIX CIOCOOOB BBHITIOJTHEHHS 3a/1aHUH;

- HUCIOJIb30BaHUE Ha 3aHATUAX PA3IMYHOTO JUIAAKTUYECKOrOo Marepuana,
MO3BOJIAIONIETO O0ydJalomuMcsl BbIOWpaTh HanboJiee 3HAYMMBIE ISl HUX BUABI H
(dbopMbl yueOHOTO COJIep KaHUS;

- TIPOBEICHHEC HA 3aHATHSAX 3aHMUMATEIIBHBIX OIBITOB M ()POHTAIBHBIX padoT,
3HAYUTENIbHO YCHUJIMBACT UHTEPEC 00yJarOmUXCsl.

AJITOPUTM y4eOHOT0 3aHATHSA
1 »Tan: opraHM3alMOHHBIN
2 3TaIl: IPOBEPOYHBIN
3 ATan: MOATOTOBUTEIBHBIN (TIOATOTOBKA K HOBOMY COACPIKAHHIO)
4 7Tam: OCHOBHOM
5 9Tart: KOHTPOJIbHBIN
6 »Tam: UTOTOBBII
7 otarn: pedIeKTUBHbBIN
8 sTan: nHPpOPMAITMOHHBIHI

2.6. Cniucok sureparypsl s

neaarora:

Ocnoenas rumepamypa:

1.bensko E. Becenbie nayunsie onbiThl / E. bensko. - OO0 «Ilutep Ipeccy, 2015
https://avidreaders.ru/read-book/veselye-nauchnye-opyty-dlya-detey-30.html

2.

-

I'ypeBuu A.E., UcaeB JI.A., [lontak JI.C. ®usuka, xumusd. 5-6 kiacc

— W3n. «dpoday,

20113emnss u Conueunass cucrema/ Cepusi «Mrpa «3abaBpl B KapTHHKaX» —
UsnarensctBo«BecHa-nu3aiiny, 2014

. «M3patenscTBO «OKCMOY, 2016 Jononnumensvnaa numepamypa:
. BanknuB JIx. 3anumatenbHbie onbITh 110 ¢usuke.-M.:ACT: Actpens, 2008r.
. T'opes JI.A. 3anumarenbHbie onbIThl 0 Gusuke/ Ku. nns yuurens JILA. T'opes. — 2-e

nepepad. — M.: [Ipocemenune, 1985. — 184 c.

. [lepenbman. f. U. 3auumarensHas ¢usuka. — [.: BAIL 1994.

JLis1 00y4arommxcs:

1.
2.

AcnamazoB A.T'., BapiamoB A.A. Y nuButensHas ¢usuka. M.-Iloopocset, 2002.
[anenepmreiin. JI. 3a6aBuas gusuka. - M.: Jlerckas nuteparypa, 2014.
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3. MaiiopoB A.H. ®usuka st mo0a3HaTeNnbHbIX, uiau O 4eM He y3Haelllb Ha YpOKe.
Apocnasnb: Akanemust pa3sutus, 2011.
4. TTononbubiii P. Heuro mo umenn HukTo.- M.: JleTckas nuteparypa, 2018

6e3 mpubopoB. - M.: Jlerckas  swmTeparypa,
1998http://padaread.com/?book=24696&pg=2

5. Pabusa

®.b. OnbIThl

st poauresieii:
1. «I'nazamu puszuka OT Kpast pagyru Kk rpanuiie Bpemern» Younrep Jlesun, 2019
2. « Kpacora ¢usuxu. [Tocturas ycrpoiictBo npupoasny @penk Bunpuek, 2015

IHpuioxenune

KAJIEHAAPHO-TEMATHYECKOEIIVTIAHUPOBAHHUE

Ne Koa-Bo
n/n 4acoB
Tembl
Beenenue. 1
1 | Y7o takoe ¢usuka? Kak ¢puszuku nomydarot nHGOpMaIno o mpuposae? 1
[TpaBuna 6e3omacHOrO OOpaIieHus ¢ BEIIECTBAMHU B OBITY U B TaOOPATOPUH.
H3zmepsiem 1
2 U3mepenuss u U3MEpUTENIbHbIE pUOOPBI. Macca. 1
N3mepenue  maccol. CaMOfieTIbHBIE BECHI.
N3mepenue nuHeHbIX pazmepoB. [IpakTuueckas padora «M3mMepeHue AmuH
MaJbIX TEJ.
N3 yero Bce cOCTOUT 6
3 [Yro BHyTpH BemectBa? OT yero Tena pazdoyxaror? 1
Monenb Mosekyibl. COCTOSHUS BEIECTBA.
4 | [Ipaktuueckas pabora «HabmroneHne pa3nuyHbIX COCTOSIHUM BEILIECTBA 1
5 [louemy TpyaHO pa3zopBaTh Tpoc? B3anMoseiicTBre 4acTHI] BEIIECTRA. 1
6 | [IpakTudeckas padbota «HaoOmonenne quddy3un B )KUIKOCTH U Ta3eH» 1
7 | [InoTHOCTS. 1
3 [IpaxTuueckas padora «OrmpeneneHue MmIOTHOCTH MPUPOTHBIX MAaTEPHATIOBY. 1
(xapToderns)
B mupe B3anmoaeiictBust
9 Hueprus.
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10 | IIpakTuueckas pabora «Mojaesb MEpTBON TETIIH 1
11 |BzaumopneiictBue Ten. Cunbl. U3mepenne cun. Cuna tpenus. [lons3a u Bpen. 1
Cuna ynpyroctu. HaOmroneHne BO3ZHUKHOBEHHUS CHJIBI YIPYTOCTH IIpH
nedopmanuu
12 | IlpakTuueckas pabora «HabnroaeHue pa3auvaHbIX BUAOB AedopMariumy 1
13 [[louemy 3a0cTpeHHBIC IPEAMETHI KOouu? JlaBienue TBEPIBIX TEII.
Omnpenenenne AaBICHUS TBEPIOTO TEA.
3akoH [lackans. [laBneHue B KUJIKOCTAX U ra3ax. /laBnenue Ha riayOouHe 1
14 xuaKocTH. CoOoOIIatOIKecs: COCYbI.
15 | ®onrtan. M3roroBnenue Moaenu (hoHTaHa. 1
16 | McnibiTanue cCOOCTBEHHBIX Mojieliel (hoHTaHa. 1
17 | Apxumenosa cuna. Mope, B KOTOPOM HEJIb3sl YTOHYTb 7 1
B Mupe npupoabl 10
18 B mupe ABMXKYIIMXCS TE. 1
HaOGnroeHne OTHOCUTEbHOCTH JBMXKEHUS. A ABUXKETCS JIU TEJO?
19 [Tpaexropus. [Ipoiinennsiii myts. Ckopocts. Habmonenne 1
TPAaeKTOPUU JIBUKEHUS ILIAPUKA.
20 B mupe 3ByKa. 1
Uro Takoe 3BYyK U Kak ero co3nats? HutsHol TenedoH.
21 B mupe Temotsl. Temmneparypa. i3MepeHne TeMieparypsl BOJIbl, BO3/1yXa. 1
22 | IIpaktuueckas padota: MOXHO JIM BOJLy BCKUIIATUTh B OyMa)kKHOM CTakaH4nKe? 1
23 B mupe cBera. 1
Kak o6pa3ytorcs Tenn? Ot yero ObIBaeT pajayra?
24 | B Mupe MarHeTu3Ma: MarHUTHBIC TaHIIBI. 1
25 |B Mupe arieKTpuyecTBa: JIEKTPHU3alIUsL. 1
26 [[Ipaktuueckas paboTa: DIEKTPOTPYCHUIIIKA. 1
27 |CamocTOSTENBHOE HCCIeI0BaHNE 1
B mupe snepruu 2
28 | [IpocTbie MexaHu3Mbl. M3yueHue neiicTBUs pbluara U MpoCThIX MEXaHU3MOB 1
29 | Dueprus. Bunsl sHeprun. Mexanndeckas padora. Beruncienne MexaHHueCKon 1
paboTHL.
BbinosiHeHHe MMHU- IPOEKTOB
30 | OnpeneneHUIo Ha3BaHUS MMPOCKTA, IIEJIHM U 3a/1a4 UCCIICIOBaHUS, O(DOPMIICHUIO
pe3yabTaTOB MPOEKTHOM AEATENbHOCTH
31 | Odopmienue pe3ynbTaTOB HIPOESKTHOM JeSTETLHOCTH 1
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32 | 3ammTa npoekTa

UToro

34
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