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Pa3nenNel. «KoMiieke 0CHOBHBIX XapPaKTePUCTHK MPOrpaMMbI»
1.1. [TosicHUTEHbHAA 3AMMUCKA

®duszuka — 3T0 HayKa O MPHUPOJE, B KOTOPOH (U3UYECKUN IKCIEPUMEHT SBIISETCS
BaYKHBIM METOAOM HccienoBanus. O0yueHune (pu3nKe Hesb3s MPEICTaBUTh TOJIBKO B BUE
TEOPETUUECKUX 3aHITUN, JaKe €CIM 0O0YyYaroIMMCs Ha 3aHITHUSIX MOKAa3bIBAIOTCS TOJBKO
JE€MOHCTpALlMOHHbIE (pu3nueckue omnbIThl. [IpoBeneHHE OMBITOB M HKCHEPUMEHTOB
MO3BOJIAET AKTUBHO BKJIIOYUTH OOYYaIOLIUXCS B pabOTy C M3YyYEHHUEM M NPUMEHEHUEM
3aKOHOB (M3MKHM Ha 3aHATUAX. OTO JIOCTHIaeTCsl MPHU BBINOJIHEHUU OOYYaroIUMUCS
71a00paToOpHOTO (HU3MUECKOIO SKCIIEPUMEHTA, KOTJa OHU CaMU COOMpAIOT yCTAaHOBKH,
IPOBOASAT U3MEPEHUS PU3NUECKUX BEITMUNH, BBIITOJHAIOT ONbITEL. OHUM U3 HAlIPaBJICHUN
IpeIaraéMoro Kypca sBJSIETCSl MPOBEIEHUE OONBIIOTO KOJUYECTBA 3aHUMATEIbHBIX
OTIBITOB IO (PU3HKE.

Jlonoanumenvnaa  odwiepazeuearouians  npozpamma  eCmecmeeHHOHAYYHOU
HanpaeileHHoCmMU «3aHumamenvhan u3ukay W TpeAHa3HAYeHa [Jis peau3aluu
€CTECTBEHHOHAYYHOT0 00pa30BaHus U BOCIIUTAHUS JETE U MOJPOCTKOB HA OCHOBE 3HAHUI
00 OKpYyXXalolleM MHUpPE, CaMOCTOSATEIbHO MNPUOOPETAEMBIX B IPOLIECCE BBHIMOJHEHUS
y4eOHO-UCCIEeI0BATENbCKUX U MPOEKTHBIX padoT.

Jlannas mnporpamMma paspaboTaHa B COOTBETCTBUM C HOBBIMM HOPMATHBHBIMH
JOKYMEHTaMHU:

» denepanbHbiM 3aKOHOM OT 27.12.2012r.Ne273-®d3 (pen. ot 24.03.2021) «O6
obOpazoBanuu B Poccuiickoit denepanuny;

* [Ipukaszom MunuctepctBa obpazoBanusi u Hayku P® ot 09.11.2018r. Ne 196
«O06yTBepxkaeHunl lopsakaopraHu3aMUUOCYILECTBICHUI00pa30BaTEILHOM IS TEIHHOCT
Y TI0 JOTIOJTHUTENIbHBIM 00111e00pa30BaTeILHBIM ITPOTPAMMaM»;

e CanlluHom 2.4.3648-20 «CanuTtapHO-3MUAEMHOJIOTHYECKHE TpeOOBaHUA K
OpraHU3alMsIM BOCIIUTAHUSI U OOYUEHHUsS], OT/IbIXa U O3JI0POBIICHUS ACTEH W MOJIOICIKI»
(mocranoBnenue [ maBHOTO TOCYyIapCcTBEHHOTO caHuTapHoro Bpada PD ot 28.09.2020 r.
Ne28);

* IIucemom Muno6puayku Poccun ot 18H056ps 2015r. Ne(9-

3242"0 nanpasienuu uapopmaimu'"(BMecte ¢ «MeToanueCKUMU PEKOMEHIAITUSIMHU 110
MPOCKTUPOBAHUIO IOMIOJIHUTEIFHBIX 001Iepa3BUBAIOIINX MPOrpaMM (BKITFOYAs
pPa3HOYpPOBHEBBIE IPOrPAMMBD?);

* Ilucemom MunuctepcrBa npocsemieHuss PO ot 19 mapra 2020 r. Ne I'/[39/04«0O
HaIpaBJICHUH METOJUYECKUX PEKOMEHIALUM M0 peaau3alni 00pa3oBaTelIbHbIX MPOTpaMM
HayaJdbHOTO  OOIIEro, OCHOBHOrO 00Imero, cpegHero oOmero  oOpa3oBaHus,
00pa30BaTeNbHBIX IPOTPAMM CPEAHETO MPOPECCHOHATBHOTO
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oOpa3oBaHus U JIOTIOJTHUTENIBHBIX 00111e00pa30BaTeNIbHBIX MPOTPaMM €
IPUMEHEHHEM D3JEKTPOHHOTO OOydYeHHs, U JUCTAHIIMOHHBIX OOpa30BaTENbHBIX
TEXHOJIOTHI;

Becb Matepuan noctymeH A 00y4aromuxcsi © COOTBETCTBYET UX YPOBHIO Pa3BUTHUA,
T.K. BKIIOUCHBI DJIEMEHTHl 3aHUMATCIIbHOCTH W UIPHI, KOTOPHIE HEOOXOIUMBI IS
ITI03HABATEJILHOU JIEATEIIBHOCTH.

AKTYaJlbHOCTh NPOrpaMMBbl 3aKJIIOYAIOTCS B pead3allii €CTECTBEHHOHAYYHOTO
oOpa3oBaHMsI U BOCHHTAHUA JETEH W MOJIPOCTKOB HAa OCHOBE 3HAHHMI 00 OKpYyXaroiem
MHUpE, CaMOCTOSITENFHO MNPHOOpPETAaEMBbIX B  MPOIECCE  BHINOJHEHUS  y4eOHO-
HCCIIEIOBATENIbCKUX M MMPOEKTHBIX PadoT.

Ileparornyeckasi mesaecooOpPa3sHOCTb MPOrpPaMMBbI:

OCHOBHOE MECTO B IPOrpamMMe 3aHMMAET SKCIEPUMEHT U HaOMIOEHUs, peQIieKcHsl.
OTO pa3BUBa€T YMEHHE JIOTHYECKU MBICIUTh, BHUACTh KOJWYECTBEHHYIO CTOPOHY
MPEAMETOB U MIPUPOTHBIX SBIICHUM, JCJIaTh BBIBOBI, 00001IaTh.

N3yyenue »siaeMeHTOB (U3UKM TPENIoaraeT OpraHu3aluio W MPOBEICHUE
MPAKTHYECKNX PabOT Ha OCHOBE CAMOCTOSITENFHOW MEATEIHHOCTH OOYyYaIoOUUXCsA MPHU
00CYX/I€HHH HAOII0JaEMbIX U MOJIYYaeMbIX PE3YJIbTATOB.

JlanHast mporpaMMa HarpaBJieHa Ha:

— CO3JIJaHUE YCTIOBUH /IS pPa3BUTHsI pEOCHKA;

— pa3BUTHE MOTUBAIINH K TIO3HAHHUIO U TBOPUYECTRY;

— obecrieueHre YMOIIMOHATILHOTO OJ1aronoayyus peOeHKa;

— MPpUOOIICHUE AeTEH K 00IIeUEIOBEUECKUM IIEHHOCTSIM;

— PO HIIAKTUKY aCOIMATBLHOTO MOBEICHMUS,;

— CO3/IaHHE YCJIOBUH ISl COIMAIHOTO U MPOQECCHOHATBHOTO CaMOOTIPEACTICHUS; —

WHTEJUICKTYaJIbHOE U TyXOBHOE Pa3BUTHS JTUYHOCTH PEOCHKA;

— YKpeIUJICHHE NICUXHUECKOTO U (PU3MUECKOTO 3/0POBBSI.

[IpuHIIUTT KOMIIETEHTHOCTHOTO IIOAXOAa, KOTOPBIM AaKIEHTHPYeT BHUMaHWE Ha
pe3ynbTate oOpa3oBaHUs, MPUYEM B KAa4eCTBE pe3yibTaTa paccMaTpUBAETCS HE CymMMma
YCBOCHHOU MH(POPMAIINH, a CHOCOOHOCTh peOeHKA CMCTBOBAThH B PA3TUYHBIX IMTPOOJIEMHBIX
CUTYaIIHSIX:

- VuebHno-nosnaeamenvhvie KomMnemeHyuy y4aT YMEHUIO CTaBUTh II€JIb U 3aJayH,
BBIJIBUTATh TUTIOTE3Y, TUTAHUPOBATH CBOIO ICATEIHLHOCTh, AHATU3UPOBATH U JIeJaTh BHIBO/I.

- Unpopmayuonusvie  komnemenyuu  CIOCOOCTBYIOT  OBJQJACHUIO  HaBbIKaM
CaMOCTOSATENIbHOTO TIOMCKA, aHaliM3a W oTOopa HeoOXxoaumon HHGOPMAIMH, YMEHUIO
peoOpa3oBbIBATh, COXPAHSTh U MepeaBaTh ef.

- Ilpobremnas komnemenyus BKIIOYAET MOJACITUPOBAHUE JICATEIHHOCTH B aCIIEKTHON
WJI THOU PEaIbHOW CUTYAIlMH, TOTOBHOCTD K PEIICHUIO TTPOOIEMBI

- Komnemenyus nuunocmHo2o cosepuiencmeo8anus HaIpaBieHa Ha OCBOEHHUE
CIO0COO0B MHTEIIEKTYaIbHOTO, TyXOBHOTO, (PU3MYECKOTO CAaMOPa3BUTHS, IMOIIMOHATILHON
CaMOPETYJISALNH, CAMOTIOAIEPKKH, CAMOYIPABJICHHUS, CAMOUCCIIEIOBAHUS

- Kommynuxamuenas komnemenyus pa3BUBaET:

1. YMeHue B3auMOICMCTBOBATh C OKPYKAIOUUMU JTIOAbMU U COOBITUSIMH,
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2. [IpnoOpereHnne HaBBIKOB padOTHI B rpymrie, 3.

Brnanenue counanbHOM pObIO B KOJIJIEKTHUBE. B

dbopmax u MeToax 00yUCHHUS:

- muddepeHIMpoBaHHOE 00yUEHUE;
- WHIUBUTyalIbHAS, UCCIIeI0BaTENbCKAs, AKCIIEpUMEHTAJIbHAS u
OTBITHUYECKAS JIEATEIbHOCTD.

OtianunTesibHbIE 0COOEHHOCTH MPorpamMmbl. [IporpamMma anantupoBaHa st AeTel
11-12 ner (5-6 xmacc). OCHOBY mNpOrpaMMbl COCTaBJISICT BBIMOJIHEHUE JOCTYITHBIX
MPAKTUYECKUX 33JJaHUH U BO3MOXKHOCTb UCIIOIb30BaTh 3HAHMSI B IOBCETHEBHOM KU3HHU.
Pebenok Qopmynupyer npoOiemy, HILET NYTU €€ PELIeHMs], TOCTUraeT LEId U JeNaeT
BbIBO/IbI. OOy4arommecs: caMOCTOATENbHO CTaBAT LIE€NW, OMHCBHIBAIOT O0OOPYJOBaHUE U
IUTAHUPYIOT XOJ1 IKCIIepuMeHTa. JlaHHbIe 3ajaHusl IpeiaraeTcs BbIIOIHAT MOCIE KaX 101
M3YyUYEHHOHM TEMBI Kypca.

Anpecatr mnporpammbl—Odemuomllool2nem (ydammecs 5-6 xmaccoB). Jletm B
Bo3pacte 11-1271eT B OCHOBHOM ypaBHOBEIIICHbI, UM CBOMCTBEHHO OTKPBITOE U JIOBEPUMBOE
OTHOILIEHHUE K B3pOCIbIM. OHHU KIYT OT YUUTENEH, pOJUTENEH, IPYTUX B3POCIBIX TOMOIIA
U nojep>Kku. OTHAKO MOCTENEHHO 0COOYIO POJIb B UX JKU3HU HAYMHAET UTPATh KOJIJICKTUB
CBEPCTHHKOB M CKJIAJIBIBAIOLIMECS B HEM OTHOLIEHUS. B 3TOT mepuona AeTsM CBONCTBEHHA
MOBBIIIEHHAS] aKTUBHOCTb, CTPEMJIEHUE K AESITEIbHOCTH, IPOUCXOAUT YTOUHEHUE TPAHULL U
cdep uHTEpECOB, yBICUCHHH. JleTH JaHHOTO BO3pacTa akTUBHO HAUMHAIOT MHTEPECOBATHCS
CBOMM COOCTBEHHBIM BHYTPEHHUM MUPOM U OLIEHKON camoro ceos.

B 3TOT mepuoa nmogpoCTKy CTAHOBHUTCSI MHTEPECHO MHOTOE, JAJEKO BBIXOIAIIEE 3a
pPaMKH €ro MOBCEIHEBHOM JKU3HM.

B 11-12 ner moapoCTOK MBITAETCA ONPENEIUTh CBOIO POJIb U MECTO B colnyme. B
OOIlIEHNM Ha TIEPBOE MECTO BBIXOJUT HAJAKHUBAHUE KOHTAKTOB CO CBEPCTHUKAMH.
CamoomynieHue B Cpelle OJHOKIJIACCHUKOB, TOBAapHUIIEH IO CEKLHH, KPYKKY, TyCOBKE
cTaHOBUTCS onpeaensonum. [[oTpeOHOCT, B MpU3HAHUU M CaMOYTBEPXKICHUU TOXKE
peayinzyeTcs B cpejie CBepCTHUKOB. [10IpocTOK cTapaeTcs HATH BHE HIKOJIBI HOBYIO chepy
JUISL peaTM3aliy 3TOU IMTOTPEOHOCTH.

IToaTOMy mHporpaMMHBIM MaT€pUA COAEPKUT B JOCTATOUYHOW MEpPE NPAKTUKYMBI,
OTIBITHI, SKCIIEPUMEHTBI, YTO HEU3MEHHO SIBIISIETCS MPUBJIEKATEIbHBIM U MTO3HABATEIbHBIM
IUT €T TAaHHOW BO3PACTHOM KaTErOpHH.

Koauuecmeo ooyuarouwuxcsa 6 epynnax- ot 10 yenoBexk YpoBeHb

NMPOrpaMmbl, 00beM U CPOKH pPeaTu3alum.

JlanHas mporpamma paccuntana Hal roa ody4enus c oommm oobemMom —34 yaca.

Yposenw yceoenua npocpammer — 03HaKOMUTEITBHBIN.

®opma o0yvenusi— ouHas Ha O6a3e kabunera puzuku MAOY COL Ne 50 (Lentp

Touka pocra)

Pexxum 3ansaTuii: 1 pas B Hegento mo 1 yacy (34 gaca B roxn).

[IponomxurenbHOCTh 3aHATUS — 40 MUHYT.

Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeIbLHOIO Npoiecca.
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@OpMBI U pEKHUM 3aHATHN, IPETYCMOTPEHHBIE IPOIPAMMOM, COIACYIOTCS C HOpMaMU
CanlluH u Bxtouyaer B cedst TEOPETUUECKYIO U MMPAKTUYECKYIO YaCTh.

[IporpamMmHBIil MaTEpUa paCCUNUTAH:

- HA TEOPETUYECKHE 3aHATHS (CEMHUHApPHI, JIEKI[UU, Oece/bl, BUKTOPUHBI); -
MPaKTUYECKUE PaOOTHI (OIBITHI, SKCIIEPUMEHTHI, 1a00paTOpHBIE PAOOTHI).

- Cocmae zpynnbt — IOCTOSIHHBI.

- I'pynnoet yuawguxca — pa3sHOBO3pPACTHBIE.

1.2. Heapb 1 321244 NPOrpaMMBbl.

Leas mnporpamMMmbl: Uid yAOBIETBOPEHUS WHAMBUIYaIbHBIX MOTpPEOHOCTEH B
€CTECTBEHHOHAYYHOM OOpa30BaHUsSI M BOCIUTAHUSA YYAIIUXCS HA OCHOBE 3HAHUU 00
OKPYXKAIOIIEM MHUPE, CAMOCTOSATEILHO TPUOOPETAEMBIX B MTPOLIECCE BHITIOJIHEHUS y4eOHO-
MCCJIEIOBATENbCKUX U MTPOEKTHBIX PaldoT.

OcHoBHBIC 3a124M:

Oopaszoeamenvhuvle (npedmemmnuvie):

- copmupoBaTh MOHUMAHUE BCEOOIEH CBSI3U SIBIICHUM IPUPOJIBL;

- TI0O3HAKOMHUTH C OCHOBHBIMH METOAAaMH W TPHHIMIIAMH  BEICHHS
HCCIIEIOBAHUM U DKCIIEPUMEHTOB.

Hayuumeo:

- ¢dopMyaupoBaTh MPEAMET, Iedb W 3aJadd HMCCIICIOBAaHUS, BBIJIBUTATH
TUTIOTE3Y;

- HAXOQuTh M AaHAIM3UPOBATh HWH(MOpPMAIMIO O TOM, YTO HU3BECTHO 00
UCCIIeIyEMOM SIBJICHUH;

- TIPOBOJUTH OTBITHI U IKCIIEPUMEHTHI,

- coOiojaTh TpaBWJIa JIMYHOM M OOIIECTBEHHOM TEXHHUKH O€30MacHOCTH;
0€30macHOCTH P MPOBEICHNUN TPAKTUYECKUX PaOOT (IKCIIEPUMEHTOB, OTIBITOB);

- aQHAJU3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTOB, () OPMYIUPOBATH BHIBOIHI,

- HCIIOJIh30BaTh JA00OpaTOPHOE 000PYI0BAHKUE U HHCTPYMEHTHI, HEOOXOAUMBIC
JUTSI TIPOBEJICHUS UCCIICIOBAHMS,;

- BUJETh KpacoTy B (pU3MKE MPUPOIHBIX SBIICHUI, O0JIee TITyOOKO YyBCTBOBATH
IpeKpacHOe, 4YTO JODKHO CIOCOOCTBOBAaTH BOCHUTAHUIO HEPABHOMYIITHOTO
OTHOIIEHUS K MPpoOeMaM OKPYIKAOIICH CPEIbl.

Jluunocmmnoie:

- chopMHUpPOBATh OTBETCTBEHHOE OTHOIIICHHE K BBITOIHAEMOM paboTe;

- pa3BUTHh KayecTBa, MO3BoJstomue 3(PPekTuBHO padOTaTh B KOJIJICKTHUBE,
pemaTh CIOpPHBIE BOMPOCH OCCKOH(IMKTHO, B TMPOIECCE IUCKYCCHMH Ha OCHOBE
B3aMMHOTI'0 YBa)KECHHS;

- pa3BUTh TBOPYECKHMH TOAXOA K HCCICIOBATEIBCKON JCATENBHOCTH, -
c(hopMHUPOBATH AKTUBHYIO, OOIIECTBEHHYIO KU3HEHHYIO MMO3UIIMIO.
Memanpeomemnuie:

- chopMHUpPOBATHh AKTUBHYIO HCCIICIOBATEIHCKYIO TIO3HUITHIO;
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- chopMHpPOBaTh HABBIKH KOHIICHTPAIIMA BHUMAHUS, CIIOCOOHOCTH OBICTPO

BKJIIOUATHCS B paboTy;

- C(bOpMI/IpOBaTL CIIOCOOHOCTh K CaMOCTOATCIIbBHOMY AaHAJIN3y, HABBIKOB

YCTHOM U MUCBbMEHHOU PEYH, ITAMSTH.

Paszeumuw:
- Mr0003HATENHHOCTD U YBJICUCHHOCTD;
- HaOJII0JIaTeNIbHOCTh U YMEHUS MOJJEPKUBATh MPOU3BOJILHOC BHUMAHHE; -

1.3. Coaep:xanue NporpaMmbl

Y4eOHBIN IIJIAH

3aUHTCPCCOBAHHOCTD B PC3YyJIbTATaX ITPOBOANMOI0 HCCICAOBAHNA.

Ne Pazgen. Tema. Bcero |B Tom yucie DopmbI
n/n yacoB |TeopusIpakTuka KOHTPOJIA
1. | BBeneHue B 00pa3oBaTe/ibHYI0 1 1 -
nporpammy.
1.1. | Yro Takoe ¢puzuka? Kak pusuku momyyaror 1 1 - Onpoc
uHpopmanuto o npupoae? Ilpapuna
0€e30MacHOro 0OpaleHus ¢ BEIIECTBAMH B OBITY
U B jabopaTtopuu
2 | U3mepsiem 1 0 1
2.1. U3mepenus u uamepurensHbie mpuOopsl. Macca. 1 0 1 IIpakTnaecka
3mepenne Macchl. CaMo/eTbHbIE BECHL. s1 pabota
M3mepeHue TMHENHBIX pa3MEpOB.
[IpakTnueckas pabora «M3mepeHue AIMH MabIxX
TEI».
3 |3 4dero Bce cCOCTOUT? 6 3 3
3.1. |Yro BuyTpH BemiecTBa? OT yero Temna pazoyxaroT? 1 1 0 DpoHTATBHBI
Moaens Monekysbl. COCTOSIHHS BEIECTBA. i onpoc
3.2. |[Ipaktuueckas pabora «HaOmrogeHue pazIuyHbIX 1 0 1 IMpakTHyecka
COCTOSTHHM BEILIECTBA s pabota
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3.3. [[Iouemy TPYJIHO pa3zopBarb Tpoc? 2 [TpakTHuecka
B3anmoeiicTBrE YacTUL BEILIECTBA. s1 pabora,
[IpakTuyeckas padora «Habmonenue quddysun B recr
YKUJIKOCTHU U Ta3e»

3.4. |[InotHocTs. [IpakTHueckas padota «OnpeneneHue 2 [MpakTHyecka
IMJIOTHOCTH IIPUPOJHBIX MaTCPHAIOB. s pabora,
(KapTO(beJ'IH) CamocrosTen

bHas paboTa
4 |B mupe B3aumMoaeicTBUs 9

4.1. |Unepuus. 2 [IpakTuuecka
[IpakTuueckas pabota «Mojenab MEPTBOM METI» s pabora,

orpoc

4 .2. |Bzaumopeiicteue ten. Cuibl. M3mepenue cuil. 1 Tecr
Cuna tpenus. Ilons3a u Bpea. Cuiia ynpyroctu.

HaOuroieHne BO3HUKHOBEHUS CHJIBI  YIIPYTOCTH|
npu aehpopMaluu

4.3, [[Ipaktuueckas pabora «HaOmromenue pa3imdaHbIX 1 IMpakTHyecka
BUJIOB Ae(opmMarium» st pabora

4.4, llouemy 3a0CTpeHHBIE TPEAMETHl  KOJIIOYH? 1 Tecr
JlaBieHue TBEPABIX TEIL
Ornpenenenue gaBiaeHUs TBEPAOTO Tea.

4.5, [Bakon Ilackans. JlaBieHue B KHUIKOCTSAX U raszax. 1 CamocTositen
JlaBieHre Ha TITyOMHE KUIKOCTH. bHas paboTa
Coob1marommecst CoCy/bl.

4.6. |@ontan. M3roroBieHnue moaenu GoHTaHA 1 [IpakTudecka

s pabora

4.7. |Ucnbitanue coOCTBEHHBIX Mojeneid (hoHTaHa 1 [IpakTudecka

g pabota

4.8. |Apxumenona cuiia. Mope, B KOTOPOM HEJb3s 1 Onpoc
YTOHYTb?

5 |B Mupe npupoasbl 10

5.1. B mupe aBmKymuxcs Tell. 1 Ormpoc
HalutoieHre OTHOCUTENbHOCTH ABMKCHUS. A
TIBUYKETCSI JIU TEIO?
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5.2. [Tpaextopus. IIpoiinenHslii mytb. CKOpOCTb. 1 0 ®poHTaNBHBI
HabmroneHne TpaeKTopuu IBUKCHHUS IapHKa. # ompiic
5.3. |B mupe 3ByKa. 0,5 0,5 IMpakTuuecka
UTto Takoe 3BYyK U Kak ero co3narth? HursHoi s pabota
TenedoH
5.4. B mupe Ttemnorel. Temmeparypa. HM3mepenue 1 1 IIpakTHyecka
TEMIIEPATYPbI BOABI, BO3AYyXA. st pabora,
[lpakthueckas pabora: MoOXHO 1M BOZY| ompoc
BCKHUIISITHTH B OYMa)KHOM CTaKaHYUKe?
5.5. B mupe cBera. 1 0 Omnpoc
Kak oOpasytorcs Tenu? Ot uero ObiBaeT pajayra?
5.6. |B mupe Mmaraern3ma: MarHuTHbIE TAHIIbI 0,5 0,5 [IpakTudecka
g pabora
5.7. |B Mupe a51eKTpr4YecTBa: 3JIEKTPHU3ALUL. 1 1 [IpakTuuecka
[IpakTuueckas paboTa: DIEKTPOTPYCHIIIKA. s1 paborta,
TECT
5.8. |CamocrosTenbHOE UCCIe0BaHNE 0 1 IMpakTryecka
s pabora
6 B Mmupe sHepruu 1 1
6.1. [[Ipocteie MexaHu3Mbl. M3ydeHue neicTBuUs pbyara 0,5 0,5 [MpakTHyecka
1 TIPOCTHIX MEXAHU3MOB s paboTa,
ompoc
6.2. [Oueprus. Buasr sHeprun. Mexanudeckast padora. 0,5 0,5 [IpakTuuecka
BhIunciieHre MEXaHUYECKOH paboThI. s paborTa,
orpoc
7 BplnmoJiHeHHe MUHHU- IPOEKTOB 3 1
7.1. |OnpeneneHuto Ha3BaHUs MPOEKTA, LEIH U 3a]1a4 2 1 [IpakTudecka
MCCIIENOBAHUS, 0(OpPMIICHUIO PE3YyIbTaTOB s pabora,
POEKTHOM JesATENbHOCTH TBOpHcCKad
pabora
7.2. |OdbopmiieHne pe3ynbTaTOB MPOSKTHOM 1 0 TBopueckas
NEATEIEHOCTH. pabora
7.3. [3amuTa npoekta 0 0 ITpoekT
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NUTOI'O: 34 19 14

Conep:xkanue y4eOHOro njaHa

Tema 1. BBenenue

3HaKOMCTBO ¢ Tpynmoi. TexHuka 6e30macHOCTH.

enn n 3agaun mpoOrpamMMel.

[Ipupona. SAsnenus npuposasl. Uto uzydaer gusuka? HabmroneHuss © ONbITHl — METObI
HAay4YHOT'O TTO3HAHMUSL.

N3mepenne puznueckux BETUYHUH.

Dopmobl KORMPONA:

- OIIpoC

Tema 2. U3mepsiem

Teopus

W3mepenns u u3mepurenbHabie puoopsl. M3mepenue TMHEHHBIX pa3MepoB Tel. EauHuiibt
u3mepenus. Mamepenne momanu. M3mepenue o0néma Ten. M3MepUTENbHBIA HWIHHAP
(men3ypka). Enqununbl usmepenus: Bpemenu. Macca. M3mepenue Maccol. [IpakTudeckue
3angatud 1.CamonenbHbBIE BECHL.

2.13mepenue vH MaibixX Tell. @opMbl

KOHTPOJISA:

- MpaKkTH4Yeckas padoTa.

Tema 3. U3 yero Bcé cocrour?

Teopus

N3 yero cocrost BemecTBa. Monekyna. Ctpoenue Beniectsa. IImoTHOCTS.

IIpakTHueckue 3aHATHS

1.3rotoBieHne MOJEIN MOJIEKYI.

2. HabnrogeHue pa3inyHbIX COCTOSIHUM BEIECTBA.

3.Ha6monenue nuddyszuun.

4.0npeneneHue IOTHOCTH MMPUPOTHBIX MAaTEPHAIOB (KapTodes).

DopMBbI KOHTPOJIA:

-(ppoHTaTBHBIN OTIPOC;

- IpaKkTH4YecKas padoTa;

- TECTUPOBAHUE;

- caMOCTOsITeIbHAsA padoTa;

Tema 4. B Mupe B3aumoaeiicTBusi

Teopus
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Wuepnus. Bzaumoneiicteue ten. Cuina. 3mepenune cuit. [loueMy 3a0CcTpeHHbIE TPEAMETHI
komoun? 3akoH [lackans. ApxumenoBa cuia.
[IpakTHYeCKHE 3aHATUS
1. Moaens MepTBOM TIETIN
2. HaGmronenue pa3muyHbIX BUAOB JiepopMariuu
3. U3rotomienne Moaenu (poHTaHA.
D®opMBbI KOHTPOJIA: -
OIpoc;
- IpaKTU4eckas padbora;
- TECTUPOBAHUE;
- caMOCTOsITeIbHas paboTa;
Tema 5. B mupe npupoas! Teopus
B mupe newxkymuxcs ten. Habmonenne OTHOCUTENTbHOCTH IBHXKEHHS. A JIBHXKETCS JTU
teno? Tpaekropus. [Ipoitaennsiii myts. CkopocTs. Habmoenne TpaekTopun JBUKEHUS
mapuka. B mupe 3Byka. UTo Takoe 3ByK M Kak €ro co3ziarb? B Mupe Temnorsl.
Temneparypa. I3amepeHue TeMmneparypsl Bojibl, Bo3ayxa. [Ipaktuueckas pabora: MoxxHO
JIM BOJIY BCKUIISITUTH B OyMakHOM cTakanuuke? B mupe cBeta. Kak o6paszyrorcs TeHu? Ot
yero ObIBaer panyra? B Mupe MarHetusma: MarHuTHbIE TaHUbL. B Mupe
JJIEKTPUYECTBA: DJIEKTPU3ALU.
IIpakTrueckue 3aHATUs
1. Hutsinoit Tenedon
2. Kumstok B OymaxHOM cTakaHYuke 3. MarHUTHBIE TaHIIbI
4. DNEeKTpOTPyCHIIIKA.

D®opMBI KOHTPOJIA: -

OIIpoC;
- IpaKTU4ecKas pabora; -
TECTUPOBAHMUE.
Tema 6. B Mupe sneprumn
Teopus
[IpocTeie MexaHu3MbI. DHeprus. Buabl sHepruu. AJbTepHATUBHBIE UCTOYHUKHU DHEPTUHU:
MEXaHUYECKHE DJIEKTPOCTAHIINH, TPUIMBHBIC DJIEKTPOCTAHIIMM OMOJIOTHYECKOE TOILIUBO.
ATOMHas SHEPTUS U OE30MACHOCTb.
[IpakTnueckue 3aHATUS
1.M3y4yenue neicTBus pelyara U NpOCThIX MEXAHU3MOB
2.BpryucieHne MeXaHu4ecKoi paboThI.
DopMBbI KOHTPOJIS:
- OIpOC;
- IpaKTU4eckas padbora.
Tema 7. BoinoiHeHUEe MUHHU-TIPOEKTOB
OmnpeneneHnto Ha3BaHUS MTPOEKTA, IIETH U 3a7a9 UCCIIETOBaHUs, 0(OPMIICHUIO
pE3yNbTaTOB MPOEKTHOUM aesitenbHOCTH.  OdopmieHue pEe3yJabTaTOB
MPOEKTHOMU JEATEIbHOCTH. 3alUTa MPOEKTA.
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DopMBI KOHTPOJIA:
- IpaKTU4eckas paboTa; - TRopueckas padoTa; - IPOEKT.

1.4. IlnanupyemMble pe3yabTaThl

K xoHuy kypca o0y4yeHust yyaniuecsi:
0yoym 3nHamo:

- YTO U3y4YaeT (PU3HKa;

- CMBICI TOHATHM: (u3nueckoe siBJIeHHE, (PU3UYECKUN 3aKOH, BEILECTBO,
Marepusi, B3AMMOJICVICTBHUE;

- TpuMepbl PU3NYECKUX SIBJICHUI: MEXaHUYECKUX, TeTIJIOBBIX, dJICKTPUICCKUX,
MarHUTHBIX, CBETOBBIX SIBICHUSX;

- U3MEpUTEJIbHBIE MPUOOPHI, KOTOPHIMU MOJIB3yeTCs (PU3UKA: UX CXOACTBA U
OTJINYMSI; HA3HAYCHUE W TpaBUJia MCIOJIL30BaHUs MPUOOPOB U OOOPYIOBAHUS JJIS
AKCIIEPUMEHTOB.

- YTO TaKoe MOJIEKYJIa U JIeJIaTh €€ MOJIeNb U3 MOJAPYUHBIX CPEJICTB;

- COCTOSIHMSI BEIIECTBA U UX CBOMCTBA;

-  TIOHSTHE TUIOTHOCTh, WHCTPYMEHTBHI HEOOXOAMMBIC ISl OIpeACIICHUS
TUIOTHOCTH - MEXaHU3M sIBJICHUS TU(dy3uu;

- 4YTO TaKkoe CWIa U KaKue CWJIbl OBIBAIOT, BUABI CHUJI U UX OTIMYUTEIHHBIC
OCOOCHHOCTH;
3akoH Ilackans ajist )KMJIKOCTEM U Ta30B;

COOOIIAOIINECS COCYIbl U UX OCOOECHHOCTB;

- 3aKOH ApxuMmena;

- TPOCTHIE MEXaHU3MBI,

- MexaHudeckas pabora;

- OCHOBHBIC METO/Ibl, MPUMEHSEMbIC B HCCJICIOBATEIHCKON JESITEIHLHOCTH.
0yoym ymembw:

- TIOJIb30BaThCS  JTAOOPATOPHBIMH ~ MpUOOpaMH U WHCTPYMEHTAMH,
HEOOXOMMMBIMU 11 BBITIOJIHGHHWS KOHKPETHOTO HCCieaoBaHus. Bectn 3amucu
HaOIIOCHUI TeTpajau U pabouel TeTpaiu;

- TIPEACTaBIIATH PE3YNIbTAThl U3MEPEHUN;

- pemiath MPOCTEWIMe KauyeCTBEHHBIC 3a/ladyd Ha TPUMEHECHHE H3yYCHHBIX
(bU3UYCCKUX 3aKOHOB;

- OCYIIECTBJIATH CaMOCTOSITEIIbHBIN TIOWCK nHbOopMaIuu
€CTECTBEHHOHAYYHOTO COJIEPKaHUSA C KCHOJIb30BAHUEM pPa3IMYHbIX HCTOYHHUKOB
(Y4eOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-TIOMYJISIPHBIX M3JAHUMN, KOMITBIOTEPHBIX
0a3 1aHHBIX, PECYpPCOB

WuTepHera), ee 00pabOTKy U MpeACTaBIeHUE B pa3HbIX (popmax;

- HUCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B MPAKTHYECKOU

nesaTenaprHoCcTH; O0JagaTh HABbIKAMM:
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- CaMOCTOSITENIbHBIX HAOIIOJCHHM 32 00BEKTOM HCCIEAOBAHNS;

- U3MEpEHUU TeMIlepaTyphl, Macchl, 00beMa, PACCTOSHHS, PA3MEPOB MaJbIX
TEJ ¢ TOMOUIBIO PSAIOB, IPOMEKYTKA BPEMEHU;

- cOOpKH YCTaHOBKH JUIsl SKCIIEPUMEHTA 110 ONMMCAHUIO, PUCYHKY, CXEME;

- TIOCTAHOBKH 3KCIIEPUMEHTA;

- BBINOJIHEHUS pedepaTUBHOMN U HEOOJIBIIION HCCIE0BATEIbCKON PaOOTHI.

- WCIOJIb30BaHUS JaOOPATOPHOTO 00OPYAOBAHMS, HHCTPYMEHTOB M TPHOOPOB,
HEOOXOIUMBIX JIJISl IPOBEJICHUS ONBITOB U KCIIEPUMEHTAIBHBIX HCCIIEIOBAHUMN, B TO

YHCIIe, BBIXOIINX 32 paMKH Kypca (pU3UKU CpeTHEH MIKOIbI;
JIuunocmmuuie pezynomamol. Yuaujueca 6yoym npoaenamop:

- OTBETCTBEHHOE OTHOIIEHHE K BBINIOJHSAEMOM paldoTe;

- KayecTBa, No3BoysitonIMe 3PQGEeKTUBHO padOTaTh B KOJJIEKTHBE, pELIaTh
CIIOpPHBIE BOIIPOCHI OECKOH(IIMKTHO, B MPOIECCE AUCKYCCUU HAa OCHOBE B3aUMHOTO
YBaKEHUS; - TBOPUECKHUM MOAXO0/ K HUCCIIEIOBATEIBCKON NEATEIbHOCTH; - aKTUBHYIO,
OOLIECTBEHHYIO )KHU3HEHHYIO MO3ULIHUIO.

Memanpeodmemmnuie pezyiomamel. Y yuawjuxcsa 0yoym cqhopmuposani:

- aKTUBHAs MCCIIEA0BATEIHCKAS TTO3UIIHS;

- HaABBIKU KOHIICHTPAIIMM BHUMAHMUSI, CHOCOOHOCTH OBICTPO BKIIFOUATHCS B
pabory;

- CIOCOOHOCTh K CAaMOCTOSITEIbHOMY AaHalM3y, HAaBBIKOB YCTHOM W
MMMCbMEHHOW PeUd, TTaMSTH.

- 110003HATENBHOCTD U YBJIECUEHHOCTD;

- HaOJIOAATEeNHbHOCTh M YMEHHMSI MOAJEPKUBATh MPOU3BOIHHOE BHUMAHHE, -
3aMHTEPECOBAHHOCTD B PE3YyJIbTaTaX MPOBOAMMOIrO UCCIIEIOBAHUS.

Pasznen Ne 2. «KomIuieke OpraHn3anmOHHO-TIEJArOrH4eCKMX yCJI0BHi»

2.1. KanengapHplii yueOnblil rpapuk Ha 2023-2024 yqeOHblii roa

JlomostHUTE IbHASA 001Iepa3BUBAOLIasi NPOrpaMma «3aHMMAaTeIbHAast
¢pusuka» nis nerei 11-12aer

T'on Jlata nauana Jara Bcero KomuuectBo |KommuectBo Pexxum
o0yuenust/ | oOy4eHus OKOHYAHUs | YYEOHBIX | yueOHBIX JHEH | y4eOHBIX | 3aHATHIl
Nerpynmel  ITo nporpamme | oOy4eHus HeOenb 4acoB
ITo
porpaMmme
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1 rox 10.01.2022 25.12.2023 34 34 34 1 pa3 B
rpymmna Henento nol
No 1 yacy

2.2. YcioBuA peasu3aliu NporpaMmmbl

2.2.1. Mamepuanvno-mexuuueckoe obecneuenue:

Heo0xoanmblii MUHIMYM JUTSI peain3aiuyd 00pa3oBaTeIbHON MPOTPAMMBL:

Kabuner ¢uzuku. Mynstumenuiineie cpenctsa. Opr. Texnuka. [{ludpossie naboparopun
(3 mT.) O60pyHOBaHUE: KOMILICKTHI IO TeMaM (7 IIT.)

2.2.2. Unghopmauuonnoe ovecneuenue(aynno-,Buueo-,oro-
,AHTEPHET UCTOYHUKH ):

HNHTEepHET pecypcehl

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 peanuzauuu qanHoii nporpammel padotaet — Hemyxuna Enena CepreeBHa, yunenb nepBoi
kateropuu. IMeeT Briciiee negarorunyeckoe oopaszosanue. B 2000 roxy okoHumia
Bonrorpanckuii rocy1apcTBeHHBIN NeAarornuecKuii YHUBEPCUTET (CIEIUATHCT 10 (HU3HKE).
Kypcsi noBeitienus no nporpamme «KBantopuym» u « Touka poctay yuutens Qpu3nuKH.

Harpaxnena: [louetHoli rpamoToit MuHKCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoi
depnepanuu, 3amectutens MUHUCTpa B. @pumistHos, 2006 r..IloueTHOM rpaMoToit
Bonrorpanckoii o6mactaoit Jlymel, npencenarens H.IT. Cemucoros, 2017r.

2.4. ®opMbI aTTECTALNH

MexaHu3M OLICHKH pPe3yJbTAaTOB

B ctpykType nmporpamMmsl BBIAEISIOTCA ABa OCHOBHBIX KOMIIOHEHTA - TEOPETUYECKUN
u npaktudeckuid. [locmeaHuii BKIOYaeT B ceOs OTpabOTKY NPAKTUYECKUX HABBIKOB,
HEOOXOIUMBIX JJIS peanu3alliy UCCIICOBaHMs, U COOCTBEHHO BBITIOJIHEHUE TPOCKTHOM WU
MCCJIEI0OBATENbCKOM PabOThI. B CBS3U ¢ 3TUM MEXaHM3M OILIEHKH IMOTYyYaeMbIX PE3YJIbTaTOB
MOKET OBITh Pa3INYHBIM.

Texkymuid KOHTPOJIb 32 YCBOCHUEM TEOPETHUYECKOTO MaTepualia HOCHUT XapakTep
orpoca WIHA 3a4€TOB MO OTIAEIbHBIM TeMaM (paznenam). TeKyluid KOHTPOJb OCBOCHUS
NPAaKTUYECKOM YacTH MPOrpaMMbl OCYIIECTBIISIETCS B MPOLIECCE BBINOJHEHUS FOHBIMHU
UCCJIeI0BATEISIMU ATAllOB CAMOCTOSATEIbHBIX PaboT.

dopMOit HTOrOBOT0 KOHTPOJIfA, B TAHHOM CITydae, SIBJISICTCS y9acTHe 00yJaronierocs
B KOH(pepeHIIUU, TIPEICTABIICHUE 1 3aIIUTA TPOCKTHOU 1 UCCIIENOBATEILCKON PabOTHI.


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

MeTtoabl megaroru4eckoil JUATHOCTMKH: ONpPOC, HAOIIOJIEHUE, TECTHPOBAHHE,
U3Y4YEHUE Ie1arornyeckor JTOKYMEHTalWW, YCTHas M NUCbMEHHass (MHIUBUIyaJIbHAS)
poBepKa C(HOPMHUPOBAHHOCTH TEX WM MHBIX KA4ECTB IIKOJIbHUKA; MPOEKTHas padorta.
CucremMa qUarHOCTHKH BbIPAXKaeTcsl B COTJIACOBAHUU TEM U COJIEPKaHUs NMPOBEPOK, (HopM
U MeTonoB. [lapajuienlbHO UM3yYEHHMIO MPEIMETHBIX JOCTHKEHUH  IIKOJIBHHKOB
OTIpE/IEIIAETCS Pa3BUTHUE Psila TAKMX KAueCTB, KaK TPYA0I00HE, BOJIS U OTBETCTBEHHOCTD,
TBOPYECKUI ¥ MHULMATUBHBIN MOAXOX K JIeJaM, Kpyro3op u ap. JlaHHbIe METOIbI MOXKHO
UCIIONB30BaTh KakK Ui TEKYIIEro TaKk M JUId IPOMEKYTOYHOIO KOHTPOJII OCBOCHUSA
o0pa30BaTeNbHOM TPOrPaMMBI.

2.5. MeToauyeckne MaTepPUAJIbI

na peanuzayuu [Ipoepammovl HeobXo0umbl credyroujue yclosus.

- Hamu4he Yy4eOHOrOo TIOMENIEHUS CO CTOJaMH U CTYJbSIMH, TOCKOM,
TEXHUYECKUM 000PYAOBAHUEM JUIsl IEMOHCTPAIIMH HArJIsAHOIO MaTepuana, BUAEo- U
ayJIMoMaTepHalioB;

- y4eOHOE TOMEIICHHUE JOJDKHO OBITh MPUCIIOCOOJICHO IS TPOBEACHUS
(U3NYIECKUX OMBITOB M SKCIIEPUMEHTOB, B TOM YHCJIE U JUIUTEIBHOTO XapaKTepa,

- HaJIW4YME HATJSTHOTO W JIUJAKTHUYECKOro MaTepuayia (TaOiuIlbl, CXEMbI U
Apyroe);

- HaNM4Yhe TEXHUYECKHMX W  JaOOpaTOpHBIX CPEACTB: HHXKEHEPHBIN
KaJIbKYJIATOP, 3JEKTPOHHBIE U alT€YHbIE BECHI, PYJETKA, CEKYHIOMEpP, TEPMOMETD,
OapomeTp, XuMu4ecKas nocyza (MUIeTku, mTpoOupKu, Koyiowl, yamku [letpu u T1.11.),
CpelCcTBa UHIMBUIYATIbHOM 3aIUTHI;

- HaJW4He METOJIUYECKOIN OMOIMOTEKH;

-  HaIW4YMe KOMIIBIOTEPA, WHTEPAKTHBHBIX KOMIBIOTEPHBIX MPOTPAMM,
CKOPOCTHOTO Joctyna B MHTepHeT, A OCyIIeCTBIEHUS MOA00pKH UH(pOpMaLMU U
JUTEPATYPHI TTO TEMaM BBITIOTHSIEMBIX UCCIIEOBAHUM.

[TpakTrdeckass gacte IIporpaMmbl peanmsyeTcss ¢ HMCIOIB30BAHUEM Pa3ITHUIHBIX
MpUOOPOB U UHCTPYMEHTOB:

- BECHI,

- TEpPMOMETPHI,

- Mar”uThl,

- TUIaCTHHA U3 OPTCTEKIIa,

- nmabopaTopHas nocyna (mpoOUpKu, KOJIObl, TUNETKH, yamku [lerpu u 1.1.), -
CpEICTBA MHIMBUIYaTbHOM 3aIUTHI.

Ipumepnvie memol yuebHo-uUCCI008AMENLCKUX PAOOM, GLINOIHAEMBIX
00VUAIOUWUMUCSL:
«BnusHME MarHUTHOTO I0JIS1 HA POCT PACTEHUID
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«BnusiHre BIaXXHOCTH BO3/lyXa HA POCT pacTeHuin» «Mou
donTany. Mcnertanue moaenu hoHTaHA.
«/3y4yeHne CHE:)KHOTO MOKPOBA BO ABOPE LIKOJIbD).
CpencrBaMu peaiuzanu NPpOorpaMMbl Kypca siIBJISICTCH:
- co3gaHue arMoc(epbl 3aMHTEPECOBAHHOCTU KaXKJOTO OOYy4arollerocs: B
pabote

I'PYIIIBI IIYTEM BOBJICUCHUA CT'O B y‘{e6HYIO ACATCIBHOCTD,

- CTUMYJIMpOBaHHWE OOYYaIOIMUXCS K BBICKA3bIBAHUIO, WCIOJIH30BAHUIO
Pa3JIMYHBIX CIOCOOOB BHITIOTHEHMS 33 T1aHUN;

- HUCIOJIb30BaHUE Ha 3aHATUAX PA3IUYHOIO JUIAKTUYECKOro Marepuala,
MO3BOJISIONIECTO O0YYaOMMMCS BBIOMpaTh Haubojee 3HAYMMBIC I HUX BHJIBI U
dbopMBbI Y4eOHOTO COAEp KaHus;

- TIPOBEJICHUE HA 3aHATHUSAX 3aHUMATEIIbHBIX OIBITOB M ()POHTAIBHBIX PadoT,
3HAUYUTEIFHO YCUIIMBAET MHTEPEC 00yUarOIINXCA.

AJITOPpUTM y4eOHOT0 3aHATHSA
1 sTan: opraHu3anMOHHBIN
2 9Tall: TPOBEPOYHBIN
3 9Tall: MOArOTOBUTENbHBIN (MIOJrOTOBKA K HOBOMY COJIEP>KaHHUIO)
4 >Tan: OCHOBHOM
5 9Tar: KOHTPOJIbHBIN
6 sTar: UTOroBHIT
7 oTan: peeKTUBHBIN
8 arar: nHhopMaITMOHHBIN

2.6. Cnucok autepatypsl s

neaarora:

OcHosHnasa numepamypa:

1.benwko E. Becenbie Hayunbie onbiThl / E. benbko. - OO0 «ITutep IIpeccy, 2015
https://avidreaders.ru/read-book/veselye-nauchnye-opyty-dlya-detey-30.html

2.

—

I'ypeBuu A.E., Ucaes JI.A., Ilonrak JI.C. ®usuka, xumus. 5-6 kiacc
— W3a. «Apoday,

20113emnss u Conneunass cuctema/ Cepus «Urpa «3abaBbl B KapTHHKaX» —
Uz narenscTtBOo«BecHa-nu3aiiny, 2014

. «M3natenscTBO «OKCMon, 2016 Jonoanumenvuas numepamypa:
. BankmmB Jx. 3anumMarenbabie onbIThI 10 ¢u3uke.-M.:ACT: Actpens, 2008r.
. 'opes JILA. 3anumatenbubie onbiThl 10 ¢usuke/ Ku. ana yuurens JI.A. ['opes. — 2-e

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

. [lepenbman. f. . 3anumarensHas ¢pusuka. — J1.: BAIIL. 1994,

st o0yuarommxces:

1.
2.

AcnamazoB A.I'., BapnamoB A.A. Y auButenbHas pusuka. M.-Jlo6pocser, 2002.
[anpnepinreitn. JI. 3a0aBnas ¢usuka. - M.: Jletckas nureparypa, 2014.
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3. MaitopoB A.H. ®usuka qist moba3HaTenbHbIX, niau O 4eM He y3Haellb Ha YPOKe.
SApocnasnb: Akagemus pazButus, 2011.

4. TTononbubiii P. Heuto mo numenu HukTo.- M.: Jlerckas nuteparypa, 2018

5.Pabmza  ®.b. OmnbiTHI 6e3 mpubopoB. - M.: Jlerckas  juTepartypa,
1998http://padaread.com/?book=24696&pg=2

st poauresien:
1. «I'nazamu puszuka OT Kpas paayru K rpanuiie BpeMmenn» Y onrep Jlesun, 2019
2. « Kpacora ¢usuku. [locturas yctporictso npupoas» Openk Bunbuek, 2015

Hpuioxenune

KAJIEHJAPHO-TEMATHYECKOEIIVTAHUPOBAHUE

Ne Koa-Bo
n/n TeMbI 4yacoB
Bgenenue. 1
1 1

Uro takoe ¢pusuka? Kak ¢pusuku noaydaroT HHGOpMAIIHIO O pupoe?
[TpaBusna 6e30macHOTrO OOpaIeHus C BEIIECTBAMU B OBITY U B JTAOOpaTOPHH.

HN3mepsiem 1

2 |U3mepeHuss u U3MEpUTENIbHbIE pUOOPBHI. Macca. 1
N3mepenne  macchl. CaMOJEIIBHBIE BECHI.

N3mepenue nuneitHbix pazmepos. [IpakTuueckas padota «3mepenue qimH

MaJbIX TEJ.

U3 yero Bce COCTOUT 6

3 [Yro BHyTpH BemiecTBa? OT 4yero teia pa3doyxarot? 1
Moaens Monekyibl. COCTOSIHHS BEIECTBA.

4 | Ilpaktuueckas pabota «HaOmroneHue pa3inyHbIX COCTOSHUM BELIECTBaY 1

5 [[Touemy TpymHO pa3opBath Tpoc? B3ammoelicTBre YacTHI] BEMIECTRA. 1

[Ipaktuueckas padora «Habmonenne qudy3un B )KUIKOCTH U Ta3e»

7 | IImoTHOCTE.

[IpakTudeckas pabota «OmnpeneneHne IIOTHOCTH MPUPOIHBIX MaTEPHATIOB). 1
(xapToderns)

B Mmupe B3auMogeiicTBust

9 Hnepuwms. 1



http://padaread.com/?book=24696&pg=2
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10 | IIpakTuueckas pabora «Moaesnb MEPTBOM METIIM» 1
11 |B3aumopneiictBue ten. Cunibl. U3mepenne cuit. Cuna tpenusd. [lons3a u Bpen. 1
Cuna ynpyroctu. HalmroneHue BO3HUKHOBEHHUS CHIIBI YIOPYTOCTH IIpH|
nedopmaru
12 | IpakTuueckas pabora «HabmroaeHue pa3iMuHbIX BUIOB AehOpMAaIim
13 [[Touemy 3aocTpeHHBIE TpeaMeTHI Kooun? J[aBneHne TBEPABIX Tell.
Onpenenenne AaBIeHUS TBEPIOTO TETA.
3akon [lackans. [laBneHue B )KUIKOCTSX U ra3ax. JaBieHue Ha rinyOuHe 1
14 )kuakoctu. CooOmaromuecs CoCy/ibl.
15 | ®onrtan. M3rorosieHue Moaenu GoHTaHa. 1
16 | McnibiTanue cOOCTBEHHBIX Mojiesiel (hoHTaHa. 1
17 | ApxumenoBa cuna. Mope, B KOTOPOM Hellb3sl YTOHYTh 7 1
B mupe npupoasi 10
18 B Mupe ABMXKYLIMXCS TEI. 1
HaGnroneHne OTHOCUTEIbHOCTH ABMKEHHS. A IBHXKETCS JIU Te0?
19 [Tpaexropwus. [Ipoiinennsiii myts. CkopocTs. Habmronenue 1
TPACKTOPHUU JIBIXKEHUS IIAPHKA.
20 B mupe 3ByKa. 1
Uto Takoe 3BYK M Kak ero co3narb? HutsHoit TenedoH.
21 B mupe Temnotsl. Temneparypa. Mi3Mepenue teMnepaTypbl BOJbl, BO3TyXa. 1
22 | IlpakTrueckas pabota: MOXHO JIM BOJy BCKMIIATUTh B OyMa)KHOM CTaKaHUUKe? 1
23 B mupe cBera. 1
Kak o6pasyrorcs Tenn? Ot yero ObiBaeT paayra?
24 | B Mupe MarHeTu3Ma: MarHUTHBIC TAHIIBI. 1
25 |B Mupe 37eKTpruYecTBa: dIEKTPU3aLus. 1
26 [[TpakTrdeckas paboTa: DJIEKTPOTPYCHIIKA. 1
27 |CaMOCTOsITENTbHOE MCCIIeIOBAaHHE 1
B mupe 3Heprumn 2
28 | IIpocTeie MexaHU3MBI. M3ydeHue NeicTBUS phluara 1 MpOCThIX MEXaHU3MOB 1
29 | Dueprus. Bunpl sreprun. Mexannueckasi pabota. Beraucienne MexaHnuecKou 1
paboTHI.
BbinosiHeHHe MUHU- TPOEKTOB
30 | Ompenenenuto Ha3BaHUA MPOEKTA, IIETH U 33124 UCCIICAOBAHUS, OPOPMIICHUIO
pPe3yJbTaTOB MPOEKTHOMN AEATEIbHOCTH
31 | Odopmienue pe3yabTaToB MPOCKTHOM EATETLHOCTH 1




TOUYKA \!pocm

32 | 3amwuTa mpoekra

UTOro

34
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