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IIporpamma BHeypO4HOM 1eATEIbHOCTH
10 OCHOBHOM 0011€00pa3oBaTe/IbHOM porpaMme
OCHOBHOI'0 00111er0 00pa3oBaHus
€ HCMOJIb30BAHMEM 000PY/10BAHUSA
nenTpa «Touka pocra»
GAHNUMATEJIBHAA ®U3UKA»

Bun nporpaMMel: caMOCTOATETHHO
pazpaboTaHHas

Cpoxk peanuzanuu: 1 rosa

Bo3spact obyuatomuxcs: 11-12 net
CocrtaBuTenb MpoOrpaMmabi:

IIe1aror AOMOJHUTEIBHOTO 00Pa30BaAHMS

AbnynkansipoBa Cenepxan KapamxanoBHa



PasznenNel.«KomMnieke 0CHOBHBIX XapaKTepPUCTHK NMPOrPaMMbI»
1.1. IosicHUTeIbHAS 3aNMCKA

®duznuka — 3TO HayKa O MPUPOJE, B KOTOPOH (DU3UUYECKUN SKCIIEPUMEHT SIBIISICTCS
BAKHBIM METOAOM HcciieioBanusa. OOyueHue (pU3uKe Hellb3sl MPEACTaBUTh TOJIBKO B BUE
TEOPETUUECKUX 3aHATUHN, JaKe €C 00YyYaloIUMCS Ha 3aHATUSAX MOKa3bIBAIOTCS TOJIBKO
JE€MOHCTpAallMOHHbIE (hu3MUeckre OmbITH. [IpoBefeHHEe OMBITOB U SKCIEPUMEHTOB
MO3BOJISIET aKTUBHO BKJIIOYUTH OOydaronuxcst B pabOTy ¢ M3y4YEHHEM M MPUMEHEHHEM
3aKOHOB (PU3MKH HA 3aHATUSAX. OTO JOCTUTaeTCs MPHU BBINOJIHEHUH OO0YYaIOIIUMHUCS
71a60paTOPHOTO (PU3UYECKOTO SKCHEPUMEHTA, KOTJa OHM CaMU COOMPAIOT YCTaHOBKH,
MPOBOJAT UW3MEPEHUS (PU3NYECKUX BEJIUYHMH, BBIIOJHIIOT ONbITEL. OIHUM U3
HaIpaBJCHUN MpejIaraeMoro Kypca SBISIETCS IMPOBEACHHE OOJIBIIOTO KOJIMYECTBa
3aHUMATENbHBIX OIBITOB MO (PU3HUKE.

/lononnumensvhana  odwepazeuearouias  nPoOZpamma  ecmecmeeHHOHAYYHOU
HanpaejieHHoCcmMU «3aHumamenvrHan @u3uka» W TPEAHA3HAYCHA [UIS pealu3aluu
€CTECTBEHHOHAYYHOTO0 00pa30BaHUsl M BOCIUTAHUS J€TE€Hd M IOAPOCTKOB Ha OCHOBE
3HaHUA 00 OKpYXalolleM MHUpPE, CaMOCTOSTEIbHO NPUOOpPETaeMBbIX B IPOLECCE
BBINIOJIHEHHSI YU4E€OHO-UCCIIEI0BATENbCKUX U MTPOEKTHBIX PaldoT.

JlanHast mporpaMma pa3zpaboTaHa B COOTBETCTBUU C HOBBIMHU HOPMAaTHUBHBIMHU
JTIOKYMEHTaMHU:

o denepasbHbiM  3akOHOM 0T  27.12.2012r.Ne273-®3(pen. ot 24.03.2021)
«O0 ob6pazoBanuu B Poccuiickoit denepannmy;

o [Ipukazom MunucrepctBa oOpazoBanusi u Hayku P® ot 09.11.2018r. Ne 196
«O0 ytBepxkaeHuu [lopsika opranu3aiuu oCyIiecTBICHUs 00pa3oBaTeIbHOM
JESTEIBHOCTH T10 IOTIOJIHUTEILHBIM 00111e00pa30BaTeIbHBIM POTPaMMaM;

o CanlluHom 2.4.3648-20 «CaHUTapHO-3NHIEMHOJIOTHYECKHE TpeOOBaHUA K
OpraHu3alMsIM BOCITUTAHUS U OOY4YEHUs, OT/AbIXa M O3JOPOBJICHHS JACTEH M MOJIOJCIKI
(mocranoBnenue ['maBHOTO rocyaapcTBeHHOTo caHuTapHoro Bpaua PO ot 28.09.2020 r.
Ne28);

o [lucemom Muno6puayku Poccun ot 18H050ps 20151.Ne09- 3242 "O
HarpaBiaeHuu uHpopmarmu" (BMecTe ¢ «MeToINIEeCKUMH PEKOMEHIAITUSIMU T10
MIPOCKTUPOBAHUIO JIOTIOJTHUTEILHBIX 00IIIepa3BUBAIOIINX MPOTpaMM (BKITHOYAs
Pa3HOYPOBHEBBIC TPOTPAMMBI);

¢ [Tucemom MunuctepctBa npocserieHus: PO ot 19 mapra 2020 r. Ne I'JI- 39/04«0O
HaIlpaBJICHUU METOJMYECKUX PEKOMEHJAMN MO0 peaiu3aluud  00pa3oBaTeNIbHbBIX
MporpaMM HayaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero oodiiero oOpa3oBaHUs,
00pa3oBaTeNbHBIX MPOTrPaMM CPETHETO MPOPECCUOHATBHOTO
oOpa3oBaHUs U JIONOJIHUTEIbHBIX o01reo0pa3zoBaTeNbHbIX porpaMm C
MPUMEHEHUEM DJIEKTPOHHOTO O0YUYEeHUS, ¥ TIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI;

e Ycraom MAOY COIII n. HukoneBckuid.

Becy marepuan poctymneH i OOydalOIIMXCSd W COOTBETCTBYET HUX YPOBHIO
pPa3BUTHS, T.K. BKIIOYEHBI JJIEMEHTHI 3aHUMATEIBbHOCTA U UTPBI, KOTOPhIE HEOOXOIUMBI
IUTSl IO3HABATEIbHOM 1E€ATEIbHOCTH.



AKTYaJIbHOCTh NMPOrpaMMBbl 3aKIIOYAIOTCS B PEATH3alMUd €CTECTBEHHOHAYYHOTO
o0pa3oBaHMsI U BOCIUTAHUA JETEH M MOJPOCTKOB HA OCHOBE 3HAHUU 00 OKpY’KaIoIIeM
MHUpE, CaMOCTOSITEIbHO MPUOOpETaeMbIX B  TMPOLIECCE  BBINOJHEHUS  y4eOHO-
UCCJIeI0BATEIHCKUX U IPOEKTHBIX padoT.

Ienarornueckasi mesecoo0pa3sHOCTb NMPOrPAMMBbI:

OcHOBHOE MECTO B IIPOrpaMMe 3aHUMAET DKCIICPUMEHT M HAOIIOAeHUs, pedIiekcus.
DTO pa3BUBAaCT YMEHHE JIOTHYECKH MBICIUTh, BHJETh KOJIMYECTBCHHYIO CTOPOHY
MPEAMETOB U MIPUPOTHBIX SBICHUMN, ACJIaTh BHIBOIBI, 0000IIATH.

N3yuenne »saemMeHTOB (U3WUKH TPEAINONAraeT OpraHu3ai0 H  MPOBEICHUE
MPaKTUYECKUX PabOT HAa OCHOBE CAMOCTOSATEIBHON ACATEIHHOCTH OOYYAIONMIUXCS TIPH
00CyX/IeHHH HAOJII0JaeMbIX U MOJIy4aeMbIX Pe3yJIbTaTOB.

JlanHast mporpaMMa HarpaBjeHa Ha:

— CO3JIaHHE YCIIOBUU JJIsI pa3BUTHUSI pEOCHKA;

— pa3BUTHE MOTHBAIIUHU K TIO3HAHUIO U TBOPYECTBY;

— oOecreueHre YMOIIMOHAIBHOTO 0J1aronoaydns peoeHKa;

— IpUOOIIEHHUE JIeTel K 00IIeUeTOBEYECKUM IIEHHOCTSIM;

— PO HIIAKTUKY aCOIIMAIIBHOTO TTOBEICHUS;

— CO3/JITaHUE YCJIOBUM ISl COITUATIBHOTO U MPOGECCHOHATBHOTO CaMOOTIPEICTICHUS;

— UHTEJUICKTYaJIbHOE 1 TyXOBHOE Pa3BUTHS JTMIHOCTH PEOCHKA,;

— YKPETUICHHE TICUXUYECKOTO U (PU3HIECKOTO 3I0POBBSI.

[IpuHIUTT KOMIIETEHTHOCTHOTO IIOJXO0/a, KOTOPBIA AaKIEHTUPYET BHHMaHUE Ha
pe3ynbTate oOpa3oBaHUs, MPUYEM B KAa4ECTBE pe3ysibTaTa paccMaTpUBAETCs HE CyMma
YCBOCHHOM wuH(MOpPMAIMK, a CIIOCOOHOCTh peOdeHKa JeHCTBOBaTh B Pa3IMUHBIX
MPOOJIEMHBIX CUTYAIHIX:

- Vuebno-nosnasamenvnvie Komnemenyuy y4ar yMEHHIO CTaBUThH LI€Nb U 3aJa4H,
BBIJIBUTATh TUIIOTE3Y, INIAHUPOBATH CBOIO JACSATEIHHOCTD, aHAJTU3UPOBATH U JIETIATh BHIBO/I.

- Ungdopmayuonnvie komnemenyuu  CHOCOOCTBYIOT  OBJAQJCHHUID  HaBbIKaAM
CaMOCTOSATENILHOTO TIOWCKa, aHajgu3a M O0TOOpa HEoOXOoauMou WH(OpMaIuu, yMEHHUIO
npeoOpa30oBbIBaTh, COXPAHATh U NIEPEIaBaTh €€.

- IIpobnemnasn komnemenyus BKIOYAET MOACIUPOBAHUE JEATEILHOCTH B ACTIEKTHOM
VI MTHOW peayibHOW CHUTYyaIlMu, TOTOBHOCTD K PEIICHUIO MTPOOJIEMBI

- Komnemenyus nuunocmnozo coeepuieHcmeosanusi HANPABICHA Ha OCBOCHHE

Croco00B VHTEJUIEKTYaJIbHOTO, JTyXOBHOTO, (bu3IIecKoro CaMOpa3BUTHS,
SMOLHUOHAIBHOU CaMOpEryJISLNH, CaMOIIOJIEPKKH, CaMOyIIPaBJICHUS],
CaMOUCCIICIOBAHUS

- Kommynukxamusenas komnemenyus pa3BUBaET:

1. YMeHue B3auMOICMCTBOBATH C OKPY>KAIOITUMHU JIFOJIbBMU U COOBITHUSMH,

2. [IpuobGpeTrenne HaBBLIKOB pabOTHI B TPYIIIIE,

3. BinageHue conpaibHOM POJIbIO B KOJIJIEKTHBE.

B ¢opmax u meTogax o0yueHus:

- muddepeHupoBaHHOE 00yUEHHE;

- UHAMBUAYaJbHas, MCCIEIOBATENbCKAsA, SKCIEPUMEHTANbHAS W OIbITHUYECKAs
JEeSITeNIbHOCTb.

OTiimunTebHBbIEe 0CO0EHHOCTH mporpammbl. [IporpamMma amanTupoBaHa s
nereii 11-12 et (5-6xnaccer). OCHOBY IPOrpaMMbI COCTABIISIET BBIMOJIHEHHE JAOCTYITHBIX
NPAKTUYECKUX 3aJ]aHU U BO3MOXHOCTb MCIIOJIb30BAaTh 3HAHUS B MOBCEAHEBHOM KU3HU.



Pebenok QopmynupyeT npoOieMy, HIIET MyTH €€ PEIIeHHUs, JOCTUraeT Ledu U JenaeT
BbIBO/IbI. OO0yuaromuyecs CaMOCTOSITEIbHO CTaBSIT 1€, ONKCHIBAIOT O0OpYJAOBaHHE U
IUIAHUPYIOT XOJI JKCHEpUMEHTAa. JlaHHBIE 3alaHus NPEMJIaracTcs BBINOJHATH TOCIIE
KaXJI0W U3YUYEHHOW TEMBI Kypca.

Anpecar mnporpammbl—demu om 110012nem (ywamuecs 5-6 kiaccoB)./letu B
Bo3pacte 11-12nmeT B OCHOBHOM ypaBHOBEWICHbI, WM CBOMCTBEHHO OTKPBITOE H
JOBEPUYMBOE OTHOILIECHHE K B3pOCHbIM. OHM JKIYyT OT YYMTENEH, POAUTENEH, NPYTrUX
B3pOCJBIX TMOMOIIM U TMOHIEpPkKUA. OJHAKO TMOCTENEHHO OCO0YI0 pOJib B UX >KU3HH
HAYMHAET UIPaTh KOJUIEKTUB CBEPCTHUKOB U CKJIA/IBIBAIOIIMECS B HEM OTHOLIEHUS. B 3TOT
MEPUOJT JIETSIM CBOMCTBEHHA IOBBIIICHHAS AKTHUBHOCTb, CTPEMJIEHUE K JIESTEIBHOCTH,
MPOUCXOIUT YTOYHEHHE TpaHUI] U chep UHTEpecoB, yBieueHui. Jletn JaHHOTO Bo3pacTta
AKTUBHO HAYMHAIOT HWHTEPECOBATHCS CBOMM COOCTBEHHBIM BHYTPEHHHM MHUPOM U
OLICHKOM camoro ceosl.

B »TOT mepuoja moApoCTKY CTAHOBHUTCS MHTEPECHO MHOTOE, JAJEKO BBIXOJSIIEE 3a
PaMKH €ro MOBCEIHEBHOU KU3HH.

B 11-12 mer moapoCTOK MBITAETCS OMPENEIUTh CBOKO POJIb U MECTO B couuyme. B
OOLIEHMM Ha IEpPBOE MECTO BBIXOJUT HaJaXUBAHME KOHTAaKTOB CO CBEPCTHUKAMHU.
CamoomynieHue B cpelieé OJHOKJIACCHUKOB, TOBAapHILEH IO CEKLUHU, KPYXKKY, TYCOBKE
CTaHOBUTCS onpenesstomuM. [oTpeOHOCTh B NMPU3HAHUKM M CaMOYTBEPKICHUHM TOXKE
peanusyercss B Cpelle CBEPCTHUKOB. IIoApOCTOK crapaercs HalWTH BHE LIKOJIBI HOBYIO
cdepy A peanu3aluy 3ToH NOTPEOHOCTH.

[TosTOMy mpoOrpamMmHbIM MaTtepuan COAEPKHUT B JOCTATOUYHOW MEpE NPAKTUKYMBI,
OMBITHI, IKCIIEPUMEHTBI, UYTO HEU3MEHHO SIBJISIETCS MPUBJICKATENbHBIM U MTO3HABATEIbHBIM
IUIsL AETEN JAaHHOM BO3PACTHOW KaTErOpHH.

Konuuecmeo odyuarouwyuxcs 6 zpynnax- ot 5 — 10 genosek

YpoBeHb NporpamMmMbl, 00beM M CPOKH peasu3anunu. {anHas nporpamma

paccuuTana Ha 1 rog o0y4yenus ¢ oomuM ooreMoM —34 yaca.

Yposenw yceoenus npozpammer — 03HaKOMUTENBLHBIN.

dopma o00yueHussi— ouHas Ha 0aze naboparopuu ¢uzuku MAOY COUI .

Huxkonesckuit.

Pexxnm 3ansaTmii: 1 pa3 B Hexemo 1o 1 gacy (34 gaca ron).

[TponomxuTenbHOCTD 3aHATHS — 40 MUHYT.

Oco0eHHOCTH OpraHu3anuu 00Pa30BaTeJbLHOIO MpoIecca.

@opMbl M PEXKUM 3aHITUW, NPEAYCMOTPEHHBIE NPOTPAMMOM, COIVIACYIOTCA C
Hopmamu CanlluH u BkirogaeT B ce6st TEOPETUUECKYIO M MPAKTHIECKYIO YaCTh.

[IporpaMMHBIi MaTepUall paCCYUTaH:

- Ha TEOPETUYECKUE 3aHATHS (CEMUHAPBI, JIEKIINHU, Oece/Ibl, BAKTOPUHBI );

- MPaKTHYeCKUe PabOTHI (OTBITHI, IKCIIEPUMEHTHI, JTAOOPATOPHBIC PAOOTHI).

Cocmae zpynnwt — 10CTOSIHHBIN. I pynnwl yuaujuxcsa — pa3HOBO3PACTHBIE.



1.2. eapb u 3a1a4u NPOrpaMmblI.

Heas mnporpamMmbl: Uil YAOBIECTBOPEHUS HMHAUBHAYalIbHBIX MNOTpEOHOCTEH B
€CTECTBEHHOHAYYHOM OOpa30BaHMsI U BOCIUTAHHUS YyYalllUXCS HAa OCHOBE 3HAHMUA 00
OKPYXAaIOIlIEM MHUPE, CAMOCTOSTEILHO MPUOOPETAEMBIX B MPOIECCE BBHINOJTHEHUS y4eOHO-
UCCIIeI0BATENBCKUX U IPOEKTHBIX paloT.

OcHOBHBIE 321a4M:

Oopazoseamenvuvie (npeomemmnle):

- chopMuUpOBaTh MOHUMAaHKE BCEOOIIEH CBSA3U SIBJICHUN TPUPOIBL;

- MO3HAKOMUTH C OCHOBHBIMU METO/IaMH U MPUHIIAIIAMU BEJICHUS UCCIEIOBaHUMN U
AKCIIEPUMEHTOB.

Hayuumey:

- opMyIHpPOBATH MMPEMET, IIEITh U 3a/1a41 UCCIICOBAHUS, BBIJIBUTATH THIIOTE3Y,

- HaXOJIUTh U aHATU3UPOBATH UH(MOPMAITUIO O TOM, YTO U3BECTHO 00 UCCIIETyEeMOM
SIBIICHUY;

- IPOBOJIUTH OTIBITHI U AKCIICPUMEHTHI,

- coOmojaTh TpaBWja JIMYHOM UM OOIIECTBEHHOM TEXHUKH O€30I1aCHOCTH;
0€30MacHOCTH MPU MPOBEICHUN MTPAKTUUECKUX PAOOT (IKCIIEPUMEHTOB, OIIBITOB);

- aHAJTM3UPOBATH PE3YIIBTATHI IKCIIEPUMEHTOB, (HOPMYIUPOBATH BEIBOJIBI;

- UCIOJIb30BaTh JabopaTopHOe 000PYIOBAHUE U MHCTPYMEHTHI, HEOOXOIUMBIE IS
MIPOBEICHMSI HCCIICIOBAHUS;

- BUJIETh KpacoTy B (PpU3MKE NPUPOJHBIX SIBIECHUM, Oojee TIIyOOKO UyBCTBOBATH
MPEKPACHOE, YTO JIOJDKHO CIIOCOOCTBOBATH BOCIHUTAHUIO HEPABHOJYIIHOTO OTHOIICHUS K
npobJieMaM OKpYKarolen Cpeibl.

JIuunocmmuuie:

- chopMupoBaTH OTBETCTBEHHOE OTHOIIICHUE K BBIMIOTHAEMOMN padoTe;

- pa3BUTh KauecTBa, MO3BOJsitONIME I PEKTUBHO pabOTaTh B KOJUIEKTHBE, peIlaTh
CIIOpHBIE BOIIPOCHI OECKOH(JIMKTHO, B TMpoIecce AUCKYCCMH Ha OCHOBE B3aWMMHOTO
YBaKCHHUS;

- Pa3BUTh TBOPUECKUH MOIXOJ] K UCCIIEA0BATEIHLCKON ACSITETLHOCTH;

- chopMupoBaTh AKTUBHYIO, OOIIIECTBEHHYIO KU3HEHHYIO TTO3HUITHIO.

Memanpeomemmnuie:

- cpopMHUPOBATH AKTUBHYIO UCCIIEOBATEIBCKYIO MO3UIINIO;

- chopMHpOBaTh HABBIKM KOHIIGHTpPAIMd BHHUMAHHUS, CIOCOOHOCTH OBICTPO
BKJIIOUATHCS B PalOTY;

- chopMupoBaTh CIOCOOHOCTH K CAMOCTOSITEIbHOMY aHaJIW3y, HAaBBIKOB YCTHOW W
MMCbMEHHON pPeuH, TaMSTH.

Pazeums:

- M0003HATEILHOCTh U YBIICYCHHOCTH;

- HaOJI0IATEILHOCTD U YMEHUS NOIJIEP>KUBATH MPOU3BOJILHOE BHUMAHUE;

- 3aMHTEPECOBAHHOCTD B pe3yibTaTaxX MPOBOJUMOTO UCCIIEI0BAHUSI.



1.3. Coaep:xanue nporpaMmsl

YueOHBIN IJIAH

Ne Pa3nes. Tema. Bcero B Tom uncie ®opmbI
n/n yacoB |Teopus|IIpakTukakoHTpost
1. | BBeaenue B 00pa3oBaTeIbHYIO 1 1 -
nporpammy.
1.1. | Yro takoe ¢pusuka? Kak ¢puszuku momyqdarot 1 1 - Ormpoc
unpopmanuto o npupoae? IlpaBusna 6e3omacHoro
oOpallieHusi ¢ BEIIeCTBAMHU B OBITY U B
naboparopuu
2 | U3mepsiem 1 0 1

2.1. M3mepeHus 1 m3MepurTenbHbie Tpubopel. Macca. 1 0 1 ITpakTideckast
M3mepenne maccbl. CamMo/ieNIbHBIE BECHI. pabora
M3MepeHre TMHEMHBIX pa3MEpOB.

[IpakTuueckas padora «3mepeHue JIHH MaJlbIX
TEI.
3 |A3 uero Bce cocToUT? 6 3 3

3.1. [Uro BuyTpu BemiecTBa? OT vero tena pazoyxaroT? 1 1 0 DpoHTATBHBIH
Mopenb Mosekynbl. COCTOSHUS BEIleCTBA. onpoc

3.2. [llpaktuueckas padbora «HabmroneHne pa3inuHbIX 1 0 1 IMpakTrueckast
COCTOSIHHM BEIIIECTBaY pabota

3.3. [[Touemy TPYIHO pasopBarb Tpoc? 2 1 1 I[TpakTHueckast
B3anMoelicTBHE YaCcTHI] BEIIECTBA. pabota, TecT
[IpakTuyeckas padora «Habmoaenue nudpdys3un B
PKUJIKOCTH M Ta3e»

3.4. [llmotHOCTH. [IpakTHueckas padota «OmnpeaeneHne 2 1 1 IMpakTuyeckas
IJIOTHOCTH MPUPOJHBIX MaTepHaJIoBy. pabora,
(xapToders) CamocrosTen

bHas pabora
4 |B mupe B3auMojieicTBUs 9 5 4

4.1. Nuepuus. 2 1 1 [MpakTryeckas
[IpakTuyeckas padora «Mojens MepTBOM METIN» pabora, orpoc

4.2. BzaumoneiictBue Tten. Cuinbl. W3mepenue cuni 1 1 0 Tecr
Cuna tpenus. [lons3a u Bpen. Cuna ynpyroctu
HaOmtoieHne BO3HUKHOBEHHSI CHJIBI  YIPYTOCTH
npu aepopManuu




4.3. [[Ipaktuueckast pabora «HabmoneHue pa3nnyHbIX 1 0 1 IpakTryeckas
BUJIOB J1ehopMarium» pabota

4.4. llouemy 3a0CTpeHHBIE  TPEAMETHI  KOJIOYU? 1 1 0 Tecr
JlaBiieHrE TBEPBIX TEI.

OrnpezeneHue AaBiaeHUS TBEPIOTO TeNa.

4.5, [3akon Ilackans. [laBieHue B XHAKOCTSAX M rasax 1 1 0 CamocrosTenn
JlaBiacHue HAa  [IyOWHE JKUJIKOCTH. Has paboTa
Coo0marommecst CoCybl.

4.6. |®onran. M3rotoBienune mojaenu GoHTaHA 1 0 1 IMpakTrueckast

pabota

4.7. McneiTanue coOCTBEHHBIX MOCIIeH (hoHTaHA 1 0 1 [IpakTryeckas

pabota

4.8. |ApxumenoBa cuia. Mope, B KOTOPOM HEJb3s 1 1 0 Omnpoc
YTOHYTb?

5 |B mupe npupoabI 10 6 4

5.1. [B Mupe aBmxKymuxcs Tell. 1 1 0 Omnpoc
HaOnromeHne OTHOCHTEIBHOCTH — JIBIDKCHHS. Al
TIBIDKETCSI JIU TEJIO?

5.2. [Tpaekropus. [Ipoliaennsiii mytb. CKOpOCTb. 1 1 0 DpOoHTATBHEIH
HabutoieHne TpaeKTOpHH ABHKEHUS LIapuKa. OIpJIc

5.3. |B mupe 3Byka. 1 0,5 0,5 IMpakTuueckast
Uto Takoe 3BYK U Kak ero co3nats? HursaHoi pabota
TeseoH

5.4. B mupe rtemnorel. Temneparypa. HW3mepenue 2 1 1 [TpakTuueckas
TeMITepaTyphl BOABI, BO3/IyXa. pabora, ompoc
[lpaktiueckas  pabora: MOXHO JIM  BOAY|
BCKHUIIATUTH B OyMa)KHOM CTakaH4INKe?

5.5. |B mupe cBera. 1 1 0 Onpoc
Kak o6pazytorcs Tenu? Ot yero ObIBaeT paayra?

5.6. |B Mupe Maraetn3ma: MarHuTHbBIE TaHIIbI 1 0,5 0,5 [pakrrueckas

pabota

5.7. |B mupe a5iekTpruyecTBa: aIeKTpU3aLusl. 2 1 1 [IpakTudaeckas
[IpakTuueckas pabota: DIEKTPOTPYCHUILKA. pabora, Tect

5.8. |CamocTosTenbHOE UCCIIEI0BAHNE 1 0 1 [paktnueckas

pabota




6 [B mupe 3Heprun 2 1 1
6.1. [IIpocteie  mexanu3Mmbl.  M3ydeHue  nercTBUSA 1 0,5 0,5 [IpakTuueckas
pbIyara ¥ NpoCThIX MEXAHU3MOB pabora, onpoc
6.2. [PHeprus. Bunbl sHeprun. Mexanudeckas padora. 1 0,5 0,5 IMpakTryeckas
BhlunciIeHnE MEXaHMYECKOM pabOTHL. pabora, onpoc
7/ |BblnoJIHEeHHE MUHH- IPOEKTOB 5 3 1
7.1. Onpenenenvio Ha3BaHUs TMPOEKTa, LEIW U 3ajay 3 2 1 IIpakTudeckast
HCCIIeJ0BaHus, odopmiteHn O pe3yILTAaTOR pabora,
[MPOEKTHOU JAEATEIHLHOCTH TBOpHCECKadA
pabota
7.2. |Odopmiienue pe3yIbTaToB MIPOEKTHOM] 1 1 0 TBopueckas
NIESTEILHOCTH. pabota
7.3. [3amura npoekra 1 0 0 IIpoekt
UTOI'O: 34 19 14

Conep:xanue yueOHOIo0 IJIaHa

Tema 1. BBenenne

3nakoMcTBO ¢ rpymnmoi. Texuuka 6e3onacuoctu. llenu u 3agaun nporpammel. [Ipupona.
SABnenus npupoasl. Uto u3ydaet pusuka? HabmoneHrs v ONbITEI — METO/Ibl HAyYHOTO
MMO3HAHUA.

N3mepenne Gpuznyueckux BEJIUUKH.

Dopmobl KOoHmpona:

- OIpOC

Tema 2. U3mepsiem

Teopus

N3mepenns u usmepurenbHbie TpruOopsl. 3MepeHne TMHEHHBIX pa3MepoB Tenl. EauHuiis
u3mepenus. Mzmepenue tuomaan. M3mepenue o0beéMa Ten. V3MepuTenbHBIA HUTUHAD
(men3ypka). Ennnnnel namepenus BpeMenu. Macca. Mzmepenne Macchl.

IIpakTUyeckue 3aHATHS

1.CaMoieJILHEBIE BECHI.

2.13MepeHune IJIMH MajbIX TEN.

DopMBI KOHTPOJIA:

- IpaKkTU4YecKas padora.




Tema 3. U3 yero Bcé cocTout?

Teopus

N3 yvero cocrodar BemectBa. Moiekyna. Ctpoenue BemiectBa. [I10THOCTS.

[IpakTHyeckue 3aHsATHS

1. U3roToBieHne MOAEIIN MOJIEKYIL.

2. HaGmtonenue pa3muyHbIX COCTOSTHUM BEIIECTBA.

3.Habmonenne nuddysumn.

4. OnpeneneHue MIOTHOCTU MPUPOIHBIX MaTEPUAIIOB (KapTodes).

DopMBbI KOHTPOJIA:

-(ppoHTaNBHBIIH OIPOC;

- IpakTU4eckas paboTa;

- TECTUPOBAHUE;

- caMOCTOsITeIbHas padoTa;

Tema 4. B Mmupe B3anmMoeiicTBust

Teopus

Nuepums. B3aumonencteue ten. Cuina. U3mepenne cuit. [louemy 3a0cTpeHHBIE TPEIMETHI
kosroun? 3akoH [Tackans. ApxumenoBa cuia.

[IpakTHyeckue 3aHATUs

1. Monens MepTBOM MeTIn

2. HaGmonenune pa3snnyHbIX BUIOB AehopMaIiin

3. M3roroBnenune Moaenu (poHTaHa.

DopMBbI KOHTPOJIA:

- OIIPOC;

- MpaKkTH4Yeckas padbora;

- TECTUPOBAHUE;

- caMoCTosITeNIbHAs paboTa;

Tema 5. B mupe npupoasbl

Teopus

B mupe mwxkymuxcs ten. HabGmioneHne OTHOCHTEIBHOCTH JBMIKEHUS. A JIBHXKETCS JIH
teno? Tpaektopus. [Ipolinennsiii myTh. CkopocTb. HabnmrogeHue TpaekTopun ABUKEHUS
mapuka. B mupe 3Byka. UTOo Takoe 3ByK M Kak €ro cosuars? B Mupe TemioThl.
Temneparypa. 3mepenue temneparypsl Bojbl, Bo3ayxa. [Ipaktudeckas padota: MoxHO
JU BOJAY BCKHUIISITUTh B OyMakHOM cTakaHuuke? B mupe cBera. Kak oOpa3zytorcst TeHu?
Ot uyero ObiBaeT paayra? B wMwupe MarHeTusma: MarHUTHbIC TaHIBl. B Mwupe
AIEKTPUYECTBA: AIEKTPU3AIIUSL.

IIpakTryeckue 3aHATHS

1. Hutsinoit Tenedon

2. Kunarok B OyMa)kHOM CTaKaHUMKe

3. MarguTHbIe TaHIIbI

4. DNeKTpoTpyCUIIKa.

DopMBI KOHTPOJIA:

- OIIPOC;

- IpaKkTUdeckas paboTa;

- TECTUPOBAHUE.

Tema 6. B mupe s3neprumn

Teopus




[IpocTeie MexaHu3Mbl. DHeprus. Buabl sHeprun. AnbTepHATUBHBIE UCTOYHUKUA SHEPTUU:
MEXaHUYECKUE AJIEKTPOCTAHIIUU, IPUIMBHBIE 3JIEKTPOCTAHIIMN OMOJOTUYECKOE TOTLIUBO.
AToMHas SHEprUs U 6€30MaCHOCTb.

[IpakTHyeckue 3aHATHS

1.MI3ydeHue neicTBUS phluara u NpoCThIX MEXAHU3MOB

2.BblyucieHne MeXaHuueckoi paboThl.

DopMBbI KOHTPOJIA:

- OIIpOC;

- IpaKTU4eckas padora.

Tema 7. BollloJiHeHHe MUHU-TIPOEKTOB

OmnpeneneHuio Ha3BaHUA TPOEKTA, LEIM M 334a4  HUCCIEIOBAHUS, O(OPMIICHUIO
pe3yNbTaTOB MPOEKTHOW  JeATrenbHOCTH. OdQopMileHHe pe3ylbTaToB  MPOEKTHOU
JNEATEIbHOCTH. 3allUTa IMTPOEKTA.

DopMBI KOHTPOJIA:

- MpaKTU4YecKas padboTa;

- TBOpYECKas padoTa;

- IIPOEKT.

1.4. llnanupyemMblie pe3yJbTaThl

K koHny Kypca o0yyeHus1 yyanmecs:

0yoym 3nambu:

- YTO U3y4aeT PU3NKa,

- CMBICT TIOHATHIA: (hrU3HUecKoe siBIeHUE, (PU3UYECKH 3aKOH, BEIIECTBO, MaTEpHs,
B3aHMO/ICHCTBHE;

- [pUMepbl (U3NYECKUX SBICHUN: MEXaHMUYECKUX, TEIJIOBBIX, JJIEKTPUYECKHUX,
MarHUTHBIX, CBETOBBIX SBJICHUSX;

- HU3MepuTeNbHbIE NPUOOPHI, KOTOPBIMU TMOJIb3yeTCcs (U3MKA: UX CXOJACTBA HU
OTJIMYMS; HA3HAYCHHE W TMpaBUjla HCIOJb30BaHUS NPUOOPOB U OOOpPYHOBaHUS IS
HKCIEPUMEHTOB.

- YTO TaKO€ MOJIEKYJIa U JIeJaTh €€ MOJEIb U3 MOAPYUHBIX CPEACTB;

- COCTOSIHUSI BEIIIECTBA M X CBOMCTBA;

- IOHSTHE TUNIOTHOCTh, UHCTPYMEHTHI HEOOXOIMMBIE JJIsI ONIPEICTICHHS TUIOTHOCTH

- MEXaHU3M sBieHUs TudPy3uu;

- YTO TaKO€ CWJIa W KaKWhe CWJIbl OBIBAIOT, BUABI CHJI M HUX OTIUYUTEIIbHBIC
0COOCHHOCTH;

- 3aKkoH Ilackas JUis )KUAKOCTEN U ra3oB;

- COOOIIAOIIMECS COCYIbI U UX OCOOCHHOCTD;

- 3aKOH ApXuMmena;

- IPOCTHIE MEXAHU3MBI,

- MeXaHu4ecKas padoTa;

- OCHOBHBIE METO/IbI, IPUMEHSEMbIE B UCCIIEA0BATEIbCKOU AESITENLHOCTH.

0yoym ymembu:

- TI0JIb30BAThCS J1a0OPATOPHBIMU MTPHOOPAMU U HHCTPYMEHTAMHU, HEOOXOAMMBIMU
JUTSI BBITIOJIHEHMSI KOHKPETHOT'O MCCieloBaHus. Bectu 3amucu HaONIOACHUN TeTpaau U



paboueii TeTpaau;

- IPEACTABIIATH PE3YJIbTATHl U3MEPEHMUIA;

- pemaTh MPOCTEWIME KadyeCTBEHHBbIC 3aJaud Ha NPUMEHEHUE HW3YYEHHBIX
(M3UYECKUX 3aKOHOB,;

- OCYHICCTBJISITh CaMOCTOSITEJIBHBIA TMOWUCK WH(OpPMAIMU €CTECTBEHHOHAYYHOTO
CoIepKaHUsI C  WCIOJB30BAHWEM PA3IMYHBIX HCTOYHHKOB (YYCOHBIX  TEKCTOB,
CIIPaBOYHBIX M HAYYHO-TIOMYJSPHBIX HW3JaHUN, KOMITBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB
HuTepHera), ee 00pabOTKy U MpeCTaBICHUE B pa3HbIX (opMax;

- HCTI0JIH30BaTh MPUOOPETEHHbBIE 3HAHUS U YMEHUS B IPAKTUUECKOM e TEIbHOCTH;

O0J1aa0aTh HABLIKAMH:

- CaMOCTOSITEJIbHBIX HAOIIOJICHUH 332 00BEKTOM HUCCIIeI0BAHUS;

- U3MEPEHHI TeMIlepaTyphl, MAacChl, 00beMa, PaCCTOSHUSA, Pa3MEPOB MaJIbIX TEI C
MTOMOIIBIO PAJIOB, MPOMEKYTKA BPEMEHU;

- cOOpKM YCTAHOBKH JIJIs1 SKCIIEPUMEHTA 10 OMTMCAHUIO, PUCYHKY, CXEME;

- IOCTAHOBKHU AKCIIEPUMEHTA;

- BBITIOJIHEHUS pedepaTUBHOMN U HEOOIBIION HCCIIE0BATENBCKOM PaOOTHI.

- HCIOJIB30BaHUS J1A0OPATOPHOTO OOOpPYJOBaHUSI, WHCTPYMEHTOB M MPHOOPOB,
HEOOXOJAMMBIX ISl TIPOBEJICHUS OIBITOB M AIKCIEPUMEHTAIBHBIX HCCIEIOBaHUM, B TO
YKCJIe, BHIXOSIIUX 32 pPAMKHU Kypca (PU3UKHU CpeTHEHN IIKOJIbI;

JIuunocmmuowie pezynomamel. Yuawjuecsa 0yoym nposaeisims:

- OTBETCTBEHHOE OTHOIIICHHE K BBIMOJIHAEMOM padoTe;

- KayecTBa, mo3Bosistonue 3(hPexKTuBHO paboTaTh B KOJUICKTHBE, PEIIaTh CIIOPHBIE
BOIPOCKI 0€CKOH(MIUKTHO, B TIPOIIECCE JUCKYCCUM HA OCHOBE B3aUMHOTO YBAKCHHUS;

- TBOPUYECKUH NOAXO0 K UCCIEAOBATEIbCKON JICSITEIbHOCTH;

- aKTUBHYI0, OOIIECTBEHHYIO )KU3HEHHYIO MMO3UIIHIO.

Memanpeomemmnuie pezyrvmameol. Y yuauiuxcsa 0yoym cghopmuposausi:

- aKTUBHAs UCCIIEAOBATEILCKAs MO3UIIUS;

- HaBBIKY KOHIICHTPAI[U BHUMAaHUs1, CHOCOOHOCTH OBICTPO BKIIIOUATHLCS B padOTYy;

- CHOCOOHOCTH K CAMOCTOSITEJIbHOMY aHAJU3y, HABBIKOB YCTHOM M TUCbMEHHOMN
peyuH, MaMsITH.

- JIF0OO3HATENLHOCTD U YBJICYCHHOCT;

- HaOJIIOAATEILHOCTh U YMEHUS MOICPKUBATh TPOU3BOJILHOE BHUMAHHUE,

- 3aMHTEPECOBAHHOCTD B PE3yJIbTaTax MPOBOJIUMOTO UCCISIOBAHUSI.

Pasznen Ne 2.«KoMiiekc opraHu3aliMOHHO-TIeAarorn4ecKux ycJjaoBuinD

2.1. Kanengapublii yueOHblii rpadguxna 2023-2024 yueOublii roj

JlonoJIHUTEIbHAS 001Iepa3BUBAIOIIAs POrpaMMa
«3aHumaresbHas puzuka» A aerei 11-12 ner



Ton Jara Hara Bceero | Komnuecr|Komnuect- | Pexxum Cpoku ITpono:n-
06yquI/1;1/ Ha4dajia OKOHYaHMHA y‘IC6HI>IX BO BO 3aHATHN KOHTP. KHUTCIBHOCTD
Nerpynmer | oOyuenns | oOy4yeHus | Hemenb | y4eOHBIX | YIeOHBIX MIPOIIETYP KaHUKYT

Ilo Ilo JTHEeH 4acoB
IIporpaMMe | Iporpamme
1 ron 02.09.2024 | 31.05.2025 34 34 34 1 paz B 21-25.12.] 29.12.24-
rpymma megemo | 2024r. | 08.01.2025
Nel nol wacy | 22-26.05.
2025r.

2.2. YcaoBus peaju3auuy NPOrpaMMbl

2.2.1. Mamepuanvno-mexnuueckoe obecneuenue:

Heo06x0auMblii MUHUMYM JUJIS peajii3aliii 00pa30BaTeIbHON MPOrpaMMBL:

Kabuner ¢usuku. Mynbrumenniineie cpenctBa. Opr. Texnumka. [udpossie

naboparopud (3 mT.) OO0pyI0BaHKUE: KOMIUIEKTHI IO TemMaM (7 IIT.)

2.2.2. Ungpopmayuonnoe obecneuenue (ayauo-, BUaeo-, GoTo-
, THTEPHET UCTOYHUKHU ):

HMHTEpHET pecypcChl

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 ganHo nmporpammsel pabotaet — AGaynkanbipoBa CenepxaH
KapamxanoBHa, yuuTesb BhICIICH KBATU(UKAIIMOHHON KaTeTOPHUHU.

2.4. ®opMBbI aTTECTAIMHI

MexaHHu3M OLCHKH pe3yJbTaTOB

B cTpykType nmporpaMMsl BBIIEIAIOTCS 1Ba OCHOBHBIX KOMIIOHEHTA - TEOPETUUYECKHIA
u npaktuueckuil. [locnennuii Bkioyaer B ce0d OTpabOTKYy MPAKTHUUYECKUX HaBBIKOB,
HEOOXOAMMBIX I pealu3aluyd HUCCIEAOBAHUS, U COOCTBEHHO BBINOJHEHUE MPOEKTHOM
WM MCCIIeIOBATEIbCKOM pPabOoThl. B CBSI3M € 3TUM MEXaHM3M OLIEHKH TOJy4aeMbIX
PE3YIbTATOB MOXKET OBITH PA3IUUYHbBIM.

Texkymuii KOHTPOJIb 332 YCBOCHHEM TEOPETUYECKOTO MATEPHAIA HOCUT XapakTep
OIIpoCca WJIM 3a4€TOB 10 OTAEJIBHBIM TeMaM (paznenam). Tekyliuil KOHTPOJIb OCBOEHMS
IIPAKTUYECKOM YaCTH IIPOTPaMMbl OCYILIECTBIIIETCA B IIPOLIECCE BBIIOJHEHUS HOHBIMU
HCCJIEIOBATEISIMU TAIIOB CAMOCTOSITENIbHBIX PaloT.

@opMOM  HTOrOBOr0 KOHTPOJs, B JaHHOM ClIyyae,
oOyuaromierocss B KOHQEpEHLHH, MPEACTaBICHUE U
HCCIIEIOBATENLCKON pabOTHI.

ABIACTCA
3amura

ydacTue
IPOEKTHO-


http://www.youtube.com/user/GTVscience
http://fcior.edu.ru/
http://www.abitura.com/happy_physics/oster.html

2.5. OueHo4YHbIe MATEPHAJIbI

MeTtoabl megaroru4eckoii JUATHOCTMKH: OIPOC, HAOIIOJIEHUE, TECTUPOBAHUE,
M3y4YeHHE TMeJarornyeckoil JOKyMEHTAllul , YCTHas U NMUChbMEHHAs (MHAMBHIyajbHAs)
npoBepka CHOPMHUPOBAHHOCTU TE€X WM MHBIX KAauyeCTB IIKOJBHUKA; MPOEKTHas padoTa.
Cucrtema TUarHOCTUKU BBIPA)KAETCS B COTJIACOBAHUU TEM M COAEPIKaHUS POBEPOK, GopM
u  MeronoB. IlapamnensHo HM3y4EHHMIO TPEAMETHBIX JIOCTHXKEHMHA  IIKOJBHUKOB
OTIpE/ICTISICTCS] Pa3BUTHUE PsiJia TAKUX KAYeCTB, KaK TPY10J1t00ue, BOJII U OTBETCTBEHHOCTD,
TBOPYECKUN M MHUIIMATUBHBIN MOAXOJ K J€IaM, Kpyro3op u ap. JlaHHble METObI MOYXKHO
UCIIONIb30BaTh Kak JUIS TEKYIIEro Tak U JJIs MPOMEKYTOYHOTO KOHTPOJISI OCBOCHHUSA
00pa3oBaTeabHON MPOrPaMMBI.

2.5. MeToauveckue MaTepuaJIbl

Jna peanuzayuu Ilpoepammel He0OX00uMbl credyioujue YCio8usi:

- HaJgu4re y4eOHOTO MOMEIICHHUS CO CTOJIAMH WU CTYJBSIMH, TOCKOH, TEXHUYECKUM
o0opynoBaHueM  JUisi  JAEMOHCTpAallUd  HATJBIAHOTO — MaTepwaia,  BHICO- W
ayJroMaTepUaioB;

- yaeOHOE TTOMEIIEHUE JOIKHO OBITh MPHUCTIOCOOTICHO ISl TPOBEACHUS (DPU3HUECKUX
OTIBITOB M DKCIIEPUMEHTOB, B TOM YHUCJIC U JUTUTSIBHOTO XapaKTepa,

- HaJTWYKME HATJISIIHOTO U IUJIAKTHYECKOTo MaTtepuasa (TabJIIbl, CXEMBI U JPYTOE);

- HaJIM4YUE TEXHUYECKUX U JIA0OPATOPHBIX CPEACTB: MHXKEHEPHBIN KaJIbKYyIATOD,
AJIEKTPOHHBIE U AaNTe4YHbIE BECHl, PYJETKA, CEKYHIOMEpP, TEPMOMETpP, OapomMerp,
XUMUYECKass Tocyna (MUMEeTKH, MPOOUpKHU, KOJIObI, yamku lletpu u T.m.), cpenctBa
WHIUBUTyaJIbHOHN 3allUTHI,

- HAJIMYHAE METOANIECKON OMOINOTEKH;

- HAJIMYME KOMIBIOTEPA, MHTEPAKTHBHBIX KOMIBIOTEPHBIX MPOTPaMM, CKOPOCTHOTO
noctyna B MHTEpHET, M OCYIIECTBICHHS TTOJ0OPKH WHOOpPMAIMU W JIUTEPaTyphl 1O
TEMaM BBITTOTHAEMBIX UCCIICTOBAHHM.

[IpaxkTtrueckas dacth I[IporpamMmbel peamu3yeTcs C HCIOJIb30BAHUEM Pa3TUYHBIX
MpUOOPOB ¥ HHCTPYMEHTOB:

- BECHI,

- TEPMOMETPHI,

- MarHuTHI,

- IJTACTHHA U3 OPTCTEKIIa,

- nrabopaTopHas nocyja (mpoOUpKH, KOJIObl, MUIETKH, yalku [letpu u T.1.),

- CpeACTBA MHIWBUTyaTbHOU 3aIITUTHI.

Ilpumepnvle  membl  YUEOHO-UCCIEO08AMENLCKUX — paAOOM,  GbINOJHAEMbIX
00OVUAOUUMUC:

«BnussHEE MarHUTHOTO TIOJISI HA POCT PACTCHHIA»

«BrnusHHE BIaKHOCTH BO3/yXa HA POCT PACTECHHID

«Moii pontany. UcnbiTanue moenu ¢poHTaHa.

«M3ydeHne CHEeXHOTO MMOKPOBA BO JBOPE IIKOJIBD.

CpencrBamMu peajin3anuu NporpaMMsbl Kypca siBJIsieTcs:

- co3manne aTMoc(hephl 3aMHTEPECOBAHHOCTH KaXKIOTO OOydaromerocsi B padbote



TPYIIIBI TyTEM BOBJICUEHUS €r0 B YUCOHYIO IeATEIHHOCTD;

- CTUMYJHUpPOBaHHE OOYYAIOMIMXCS K BBICKA3bIBAHUIO, MCIOJIb30BAHUIO PA3JIMYHBIX
CIIOCOOOB BBITIOJIHEHHUS 3a/1aHHI;

- WUCIOJIb30BAaHUE Ha 3aHATUSAX PA3JIMYHOrO JIUJAKTHUYECKOro Marepuaa,
MO3BOJISIONIET0 00yYarolMcs BRIOUpaTh HanboJiee 3HAaUMMbIe ISl HUX BUIBI U (POPMBI
y4eOHOTO COJIep KaHMUS;

- TPOBEJACHUE HA 3aHATHUSAX 3aHUMATEIBHBIX OIBITOB M (POHTAIBHBIX padoT,
3HAYUTEIFHO YCUIIMBAET HHTEPEC 00yUarOIIHXCA.

AJITOPUTM Y4€0OHOT 0 3aHSATHUS

1 sTamn: opraHu3auOHHbBINA

2 9Tall: TPOBEPOYHBIN

3 9Tall: NOATOTOBUTEIBHBIN (ITOATOTOBKA K HOBOMY COJIEPYKAHHUIO)

4 3Tarn: OCHOBHOM

S 3TaIl: KOHTPOJIbHBIN

6 sTam: UTOTOBBIN

7 atan: pedIeKTUBHBIN

8 arar: nHhopMaMOHHBIN

2.6. CricoK JINTEpaTyphbl

Jlnsa meparora:

Ocnoenas numepamypa:

1.benwko E. Becensie Hayunbie onbiThl / E. benbko. - OO0 «IIutep Ipeccy, 2015

https://avidreaders.ru/read-book/veselye-nauchnye-opyty-dlya-detey-30.html

2. I'ypeBnu A.E., UcaeB [[.A., [TonTak JI.C. ®usnka, xumus. 5-6 kimacc — Uzn. «Jpoday,
20113emnss u Conneunast cucrema/ Cepusi «Urpa «3abaBel B KapTHHKaxX» —
H3narenscTBO «BecHa-nu3anny, 2014

3. «M3mateabcTBO «DKCMOY, 2016

Jlonoanumenvhaa tumepamypa:

1. Banknus J[>x. 3anuMarenbHblie onbIThI 110 Pusnke.-M.:ACT: Actpens, 2008r.

2. 'opes JI.A. 3anumarenshbie onbIThl M0 pusuke/ Ku. mis yuurens JILA. T'opes. — 2-¢

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

3. IlepenvMman. S. . 3anumarensHas gusuka. — J.: BAIIL. 1994,

Jl1s1 o0y4arommxcs:

1. Acnamazos A.I'., BapmamoB A.A. Y nuButenbHas gusuka. M.-Jlo6pocser, 2002.

2. lanpnepmrreiin. JI. 3ab6aBuas ¢usmka. - M.: Jlerckas nureparypa, 2014.

3. MaitopoB A.H. ®wusuka mist aro6m3HaTenbHbIX, wiu O 4eM He y3Haellb Ha ypOKe.
SApocnasnb: Akagemus pazsurtus, 2011.

4. Tlomonpubiid P. Heuto mo umenu HukTo.- M.: [lerckast muteparypa, 2018

5.Pabuza ®b. Onweitet  6e3  npubopoB. - M.. Jlerckas  juTeparypa,
1998http://padaread.com/?book=24696&pg=2

s poauresei:
1. «I'ma3amu ¢puzuka OT Kpas paayru K rpaHuiie BpemeHu» Yonrep Jlesun, 2019
2. « Kpacora gusuku. [Tocturas ycrpoiictBo npupoas» @penk Bunpuek, 2015


http://padaread.com/?book=24696&pg=2

IHpuioxenue

KAJIEHIAPHO-TEMATHYECKOEIIVIAHUPOBAHUE

Ne KoJ-
n/n Tembl BO
qacoB
Beenenue. 1
11 Yro Takoe ¢usuka? Kak ¢usuku nomyyarot naopmaruo o npupoae? [Ipasuna 1
0e301acHOr0 00paIIeHus C BEIIECTBAMH B OBITY U B Ta0OpaTOPHH.
H3mepsiem
2 |U3mepenuss u wu3MepuTenbHble mpubopbl. Macca. M3mepeHue  Macchl.
CaMoienIbHBIE BECHI.
W3mepenne nuHeiHbIX pa3mepoB. [Ipaktuueckas pabota «3Mepenue aivH
MAJIBIX TEID).
N3 4ero Bce cocTouT 6
3 [Uro BHyTpH BemecTBa? OT yero Tena pa30yxarot? 1
Moneinb MosieKyinbl. COCTOSIHUS BEIIECTBA.
[TpakTuueckas padota «HabmoaeHne pa3nuyHbIX COCTOSHUN BEIIECTBA 1
[Touemy TpynHO pa3opBath Tpoc? B3anMoneicTBre YacTHIl BEIIECTBA. 1
[TpakTnyeckas pabora «Habmonenue quddy3un B )KUAKOCTH U ra3e» 1
7 | TInoTHOCTS. 1
g | Hpakriaeckas pabota «OnpeeneHue MIOTHOCTH IPUPOJTHBIX MAaTEPHATIOBY. 1
(kapToderns)
B mupe B3anmoaeiicTBust 9
9 [Muepuus. 1
10 | INpakTrueckas pabora «Mozellb MEPTBOM METIIN 1
11 |BzaumopeiictBue Ten. Cunbl. U3mepenue cun. Cuna tpenus. [lons3a u Bpen] 1
Cuna ympyroctu. HabGmioneHue BO3ZHUKHOBEHHUS CHIJIBI YIPYTrOCTH  TIPH
nedopmanuu
12 | IlpakTrueckas padota «HaOmroaeHIE Pa3IMIHBIX BHJIOB JIe(hOpPMAITHI)) 1
13 [[Touemy 3aocTpeHHbIe peaAMETHI Komtoun? JlaBnenue TBEpAbIX Ten. OnpeneneHue 1
JTaBJICHUS TBEPJIOTO Tea.
14 3akoHn [lackans. J[aBnenne B KUAKOCTAX U ra3zax. /[aBnenue Ha riryOnHe 1
xuakoctu. CoobmIarmuecs: Cocyabl.
15 | ®onTan. Usrotosnenue moaeny GoHTaHA. 1
16 | Vicnbitanue cobcTBeHHBIX Mozieneii GonTaHa. 1
17 | Apxumenosa cuna. Mope, B KOTOPOM HEJIb3s YTOHYTh 7 1




B Mmupe npupoasbi

10

18 |B mupe aBHKyIIMXCS TEN. 1
Habmtoienue OTHOCUTENIBHOCTH JIBUKEHUS. A TBUKETCS JIU TEJIO?
19 [Tpaextopus. [Ipoitnennsiii myth. CKOpPOCTb. 1
Habmroienue TpaekTopuu IBHKEHUS IapUKa.
20 |B mupe 3ByKa. 1
Uro Takoe 3ByK M Kak ero co3farb? HutsHoii Tenedon.
21 B mupe temnotsl. Temmneparypa. 3mMepenue temnepaTypsl BOJbI, BO3AyXa. 1
22 | Ilpaktuueckas pabotra: MOXHO JIM BOAY BCKUIIATHTHh B OyMa)KHOM CTaKaHYuKe? 1
23 |B mupe cBera. 1
Kaxk o6pazytorcs tenu? Ot yero ObiBaeT paayra?
24 | B Mupe MarHeTu3Ma: MarHUTHBIC TaHIIbI. 1
25 |B Mupe 31eKTpUYEeCTBa: dIEKTPU3ALUSL. 1
26 |[IpakTuueckas padora: DIEKTPOTPYCHILKA. 1
27 |CaMOCTOSITEIbHOE UCCIIE0BAaHUE 1
B mupe 3Heprun 2
28 | IIpocTeie MexaHu3Mebl. M3yuenne neiCcTBHS pblyara u MpoCThIX MEXaHU3MOB 1
29 | Dueprus. Bunasl sneprun. Mexannyeckas pabota. Berurcnenue MexaHnueckoi 1
paboTshL.
BbinoJiHeHHe MUHH - )
NPOEKTOB
30 | Ompenenenuto Ha3BaHUS MMPOEKTA, MM U 33/1a4 UCCIIEAOBAHUS, OPOPMIICHUIO 3
pPe3yNbTaTOB MPOEKTHOM EATETHHOCTH
31 | Odopmruenue pe3yabTaTOB IPOSKTHOM NeSTETLHOCTH 1
32 | 3amuTa mpoekTa 1
UTOoro 34
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