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PasznenNel.«KoMimiekce 0CHOBHBIX XapaKTePUCTUK NMPOrPaMMbI»
1.1. ITosicHuTEeABbHASA 3alIMCKA

®du3uka — 3T0 HayKa O MPUPOJE, B KOTOPOU (PU3MUECKHUN IKCIEPUMEHT SIBIISETCA
BaXXHBIM METO/IOM HcciieqoBanusi. OOyueHne GU3NKe HeNb3sl MPEACTaBUThH TOJIBKO B BUJIE
TEOPETHUUECKUX 3aHATUH, a)ke eCiau 00ydarolMMCs Ha 3aHATUSIX MOKa3bIBAIOTCS TOJIBKO
JEMOHCTpPALIMOHHbIE (hU3MYecKue ONbIThl. [IpoBeseHHE OMBITOB U 3KCHEPUMEHTOB
MO3BOJIAET aKTUBHO BKJIIOYUTH OOYy4aromuxcs B pabOTy ¢ M3y4YE€HHEM U NPUMEHEHUEM
3aKOHOB (PU3MKHM Ha 3aHATHSAX. OJTO JOCTUTAECTCA NPU BBIMOJIHEHHH OOYYarOIIMMUCS
71a00paToOpHOTO (PU3MUECKOTO HKCIEPUMEHTa, KOrJa OHM CaMHU COOMpAIOT yCTaHOBKH,
MPOBOMAT UW3MEPCHHs] (PU3NYECKUX BEIUYHWH, BBINONHIIOT ONBITEL. OmHUM U3
HAIpPAaBIICHUN TMpeAsiaraeMoro Kypca SBISETCS MPOBEIEHUE OOJIBIIOT0 KOJIMYECTBa
3aHUMATEBHBIX OIBITOB MO (PU3MKE.

/Jlononnumensnana  odwepazeusarwwias  nNPOPAMMA  €CHeCH8eHHOHAYYHOU
HanpaeieHHocmu «3anumamenvHaa uuka»y TpeAHA3HAYEHA JUIsl  pealu3aliu
€CTECTBEHHOHAYYHOTro 0Opa3oBaHMs M BOCIMTAHMS JIeT€d U TIOJPOCTKOB Ha OCHOBE
3HAHUM 00 OKpYXKalIlleM MHpPE, CaMOCTOSITENIbHO NPUOOpETaeMbIX B Ipoliecce
BBITIOJIHEHUS Y4€OHO-UCCIIEeI0BATEIbCKUX U IPOECKTHBIX padoT.

Jannast mporpamma pas3paboTaHa B COOTBETCTBUM C HOBBIMH HOPMAaTHUBHBIMU
JOKyMEHTaMHu:

o denepanbubiM  3ak0HOM OT 27.12.2012r.Ne273-®3(pen. ot 24.03.2021)
«O0600pazoBanun B Poccuiickoit denepannny;

o [Ipukazom MwunucrepctBa obpazoBanuss u Hayku PD ot 09.11.2018r. Ne 196
«O0yTBepxkaeHuul lopsakaopraH3aMuUOCyIECTBIEHUI00Pa30BaATENbHOUIEATETbHOCT
UII0/I0NOJIHUTENIbHBIMOOIIE00pa30BaTeIbHBIMIIPOTpAMMaM»;

o CanlluHom 2.4.3648-20 «CaHuTapHO-3MUAEMUOJIOTHYECKHE TpeOOBaHUS K
OpraHU3aNMsIM BOCIUTAHUS U OOYYEHUS, OT/IbIXa M O3J0POBJICHUS IETCH W MOJIOJICIKI)
(moctanoBnenue ['maBHOrO rocynapcTBeHHOro canutapuoro Bpaya PO ot 28.09.2020 r.
Ne28);

¢ [TuceMmomMuno6puaykuPoccunot18Hos10psa20151.Ne(9-
3242"OnanpasnennnrHpopmanun' (BMecTec«MeToAnIeCKUMUPEKOMEH IAIIUSIMUATIONIPOE
KTUPOBAHUIOIONOJIHUTEIBHBIX00IIEPa3BUBAIOIIUXITPOT paMM (BKITIOUApa3HOYPOBHEBBIET
pOTPaMMBI»);

e [IucbmMoMm MunucrepcrBa npocsemeauss PO or 19 mapra 2020 r. Ne I'/l-
39/04«OnanpaBaeHUMMETOANYECKUXPEKOMEH Ao pean3anio0pa30BaTENbHBIXIIPO
rpaMMHAYaIILHOT000IIEr0,0CHOBHOTOO0IIET0,CPETHET000ITIEr000pa3oBaHms,00pa3oBaTe
JBHBIXIPOrPAMMCPETHErONMpo(hecCHOHATBEHOTO
oOpa3oBaHMsi U JOMOJHUTENBHBIX  O0OIIE00pa3oBaTeNbHBIX  MpOTpaMM  C
IPUMEHEHUEMDIEKTPOHHOT000YYEHHU S, U TUCTAaHIMOHHBIX00PA30BaTEIbHBIXTEXHOIOT Ui
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e YVcraBoMm MKOV«CII c¢ yrnyOGiaeHHBIM H3y4eHHEM OTACIbHBIX MPEIMETOB
ropoja JKupHoBCKay.

Becb Marepuan goctymeH i OOy4aromIMXCs M COOTBETCTBYET HX YPOBHIO
pPa3BUTHS, T.K. BKIIOYEHBI AJIEMEHTHI 3aHUMATEIIBHOCTH U HUTPBI, KOTOPhIE HEOOXOIUMBI
IUTSl IO3HABATENbHOU J€ATEIbHOCTH.



AKTYaJIbHOCTh NMPOTrPaMMbl 3aKJIIOYAIOTCS B peali3allid €CTEeCTBEHHOHAYYHOTO
oOpa3oBaHMsl U BOCHHUTAHUA AETeH U MOAPOCTKOB Ha OCHOBE 3HAHUN 00 OKPYXKAIOLIEM
MHUpE, CaMOCTOATEIbHO MPUOOpPETaeMBbIX B  MPOLECCE BBIMNOIHEHHS  y4eOHO-
HCCIIEIOBATENbCKUX U MPOEKTHBIX padoT.

IMenarornyeckas 1ejecoo0pa3HOCTb MPOrPaAMMbI:

OcCHOBHOE MECTO B MPOTPAMME 3aHMMAET SKCIIEPUMEHT U HAOTIOACHUS, peQIIeKCHs.
OTO pa3BUBaeT YMEHHE JIOTUYECKU MBICIUTh, BHUIETh KOJHMYECTBEHHYIO CTOPOHY
IpPEeAMETOB U IPUPOJHBIX SBJICHUM, 1€7aTh BBIBOABI, 000011aTh.

W3yuenue »51eMEHTOB (DU3MKHM MpennojiaraeT OpraHu3alui0 U IPOBEACHUE
NPaKTUYECKUX pabOT HA OCHOBE CAMOCTOSITENIBHOW JEATENIbHOCTH OOYYaloIIMXCs TMPH
00CYX/IeHUHU HA0JII0JaeMbIX U MOTy4aeMBIX Pe3yJIbTaTOB.

JlaHHas mporpaMMa HarpasJjeHa Ha:

— CO3JlaHue YCJIOBHIA JUIsl pa3BUTUA PEOCHKA;

— pa3BUTHE MOTHBAIIMH K MIO3HAHUIO U TBOPYECTBY;

— o0ecrieueHne IMOIMOHATILHOTO OJIaromoayuns peOeHKa;

— npuoOLIeHHUE ETEH K 00IIeYeT0BEYECKUM [IECHHOCTSIM;

— NPOPUIAKTUKY aCOLIMATLHOTO TTOBEACHMS;

— CO3JIaHue YCJIOBHI JUISI COIIMAIBHOTO U MPO(ECCUOHANTBHOTO CAaMOOTIPEIEICHNUS;

— UHTEJUIEKTYaIbHOE U TyXOBHOE Pa3BUTHUS JUUYHOCTH PEOCHKA,

— YKpeIJIeHHEe ICUXUYECKOTO U (PU3NYECKOTO 37I0POBBS.

[TpyHIMO KOMIIETEHTHOCTHOTO TMOJXO/Ad, KOTOPBIM aKIEHTHUPYeT BHUMaHHE Ha
pe3yabTare 00pa3oBaHUs, MPUYEM B KayecTBE pe3yjbTaTa paccCMaTpUBAETCI HE CyMMa
YCBOGHHOM HH(OpManuy, a CIOCOOHOCTh peOeHka AeHCTBOBaTb B  Pa3IHMYHBIX
HNpoOJEMHBIX CUTYalUsX:

- Vuebno-nosnasamenvnvle Komnemenyuu y4aT yMEHUIO CTaBUTh LI€Jb M 33Ja4H,
BBIJIBUTATh TUIIOTE3Y, IIAHUPOBATH CBOIO JIEATEIBHOCTh, aHAJTM3UPOBATD U JI€TaTh BHIBOJ.

- Ungopmayuonnvie komnemenyuu  CIOCOOCTBYIOT  OBJIQJICHUIO  HaBbIKaM
CaMOCTOSITENIFHOTO TIOKMCKa, aHaln3a M oTOOpa HEeoOXonuMoil MHGOpMaluU, YMEHHIO
peoOpa3oBLIBaTh, COXPAHATH U MepeaaBaTh e€.

- Ilpobnemnasn komnemenyus BKIOYAET MOACIUPOBAHNE JEATEILHOCTH B aCIIEKTHOU
WJIM UHOM peanbHOM CUTyalli, TOTOBHOCTD K PEIICHHUIO MTPOOIEMbI

- Komnemenyusi nuunocmmno2o coepuieHcmeosanus HANpPaBIeHa Ha OCBOCHHE

CII0CO00B HHTCJIJICKTYaJIbHOIO, AYXOBHOTO, (I)I/ISI/I‘ICCKOFO CaMOpa3BUTHA,
C-)MOHI/IOHaJILHOﬁ CaMOPETYJIAINU, CaMOIIOJACPIKKH, CaMOYIIpaBJICHUS,
CaMOHMCCIICA0OBaHUA

- Kommynuxamuenas xomnemenyusi pa3BUBaeT:

1.YMeHue B3anMoAeCTBOBATh C OKPYKAIOIIMMU JIFOIBMU U COOBITUAMH,

2. [IpnobpereHne HaBbIKOB pabOTHI B IpyIIIE,

3. Bragenue conuanbHOU POJIbIO B KOJIJIEKTUBE.

B dopmax u metogax oOyueHus:

- mud depeHIrpoBaHHOE 00yUEHUE;

- HMHAMBHIYyallbHAs, HCCIENOBATENbCKAsl, SKCIEPUMEHTANbHAasi M OIBITHUYECKas
JESITeIbHOCTD.

OtauvuTenbHble 0CO0EHHOCTH mporpammbl. [IporpamMma amanTupoBaHa IS
nereil 11-12 ner (6xmacc). OCHOBY NpoOrpaMMbl COCTaBIIIET BBIIIOJHEHHE JOCTYITHBIX
IPAKTUYECKUX 33JaHUI U BO3MOXKHOCTbH MCIOJIb30BaTh 3HAHMS B MOBCEJIHEBHOM KU3HHU.



Pebenok QopmynupyeT mnpoOieMy, UIIET IMyTH €€ PelIeHUs, TOCTUraeT LEeTd U JelaeT
BbIBOJIbI. OOyUaroluecs caMOCTOSITENIbHO CTaBST LIEIH, OMHCHIBAIOT OOOPYIOBaHHE U
IUIAHUPYIOT XOJI JKCIEepUMeEHTa. JlaHHbIE 3aJaHusl MpeaIaraercs BBIIOJHATH IOCHE
Ka)XJ 01 U3y4YEHHOM TEMBI Kypca.

Anpecar mnporpammbl—oemuomllool2nem (yuyammecs 6 kiaccoB).Jletu B
Bo3pacte 11-127€T B OCHOBHOM YpaBHOBEUIEHBI, MM CBOWCTBEHHO OTKPBITOE H
JIOBEPUMBOE OTHOIIEHUE K B3pocibiM. OHU KAYT OT Y4YUTENeH, poauTesneil, Apyrux
B3pOCJBIX MOMOIIM W TOAAEPXKKU. OIHAKO MOCTENEHHO OCOOYI0 POJb B HMX JKU3HU
HAaYMHAET UTrPaTh KOJIEKTUB CBEPCTHUKOB U CKJIAJILIBAIOIIMECS B HEM OTHOUIEHUS. B aTOT
NepUOJ JETSIM CBOWCTBEHHA TMOBBIIEHHAS AKTUBHOCThH, CTPEMJICHHUE K JESTEIbHOCTH,
MPOUCXOIUT YTOYHEHUE TpaHull U chep MHTEpeCcoB, yBleueHU. JleTn JaHHOro Bo3pacTta
AKTUBHO HAYMHAIOT HWHTEPECOBATHCS CBOUM COOCTBEHHBIM BHYTPEHHUM MHUPOM U
OLIEHKOM camoro ceosl.

B »TOT mepuoa moAapoCTKy CTAHOBHUTCS MHTEPECHO MHOTOE, JAJIEKO BBIXOJSALIEE 3a
PaMKH €ro NOBCEIHEBHOM KU3HH.

B 11-12 ner moapocTok MbITaeTcs ONPENEIUTh CBOKO POJb U MECTO B couuyme. B
OOIIEHMH Ha TEpPBOE MECTO BBIXOAUT HaJaKMBAHHE KOHTAKTOB CO CBEPCTHUKAMHU.
CamoonynieHue B Cpele OJHOKIACCHUKOB, TOBApUILEH MO CEKIHMH, KPYXKKY, TyCOBKE
CTaHOBUTCS omnpenesstomumM. [loTpeOHOCTh B NMPU3HAHUU U CAMOYTBEPKACHUU TOXKE
peanu3yeTcsi B cpelle CBEpCTHUKOB. [loapocTok crapaercs HaWTH BHE IIKOJIBI HOBYIO
chepy s peau3aii 3TOH NOTPeOHOCTH.

[TosTOMYy mporpaMMHBI MaTepuang COACPKUT B JOCTATOYHOW MEpE MPAKTUKYMBI,
OMBITHI, IKCIIEPUMEHTBI, YTO HEU3MEHHO SIBJIETCS MIPUBJIEKATEIBHBIM U MMO3HABATEIbHBIM
IUTA IETEW TaHHOW BO3PACTHOM KaTETOPUHU.

Koauuecmeo ooyuarouguxcsa 6 zpynnax- ot 10 — 12 yenosex

YpoBeHb nporpamMmsl, 00beM M CPOKH peaiu3alum.

Hannasmporpammapaccuntananal roa odyuenus c o6mumM oobremom —34 yaca.

Yposenw yceoenua npocpammer — 03HaKOMHUTEIIbHBIN.

®opma o0yuenusi— ouyHast Ha O6aze kabunera ¢uszuku MKOY «CII C YHOII r.
JKupHoBCcKkay.

Pesxxum3zansTuii:1 pas B Henemnto no 1 yacy (34 yaca B ron).

[IponomxurenbHOCTh 3aHATUS — 40 MUHYT.

Oco0eHHOCTH OpraHu3anuu 00pPa3oBaTeJIbLHOIO Mpolecca.

@opMbl U PEXKUM 3aHATUN, NPEYyCMOTPEHHBIE MNPOrPaMMOM, COIJIACYIOTCS C
HopMmamu CanlluH u Bkitodaer B ce0d TEOPETHUECKYIO U MMPAKTUYECKYIO YaCTh.

[IporpamMHbIil MaTepuan pacCUnTaH:

- Ha TEOPETHYECKHUE 3aHATUSI (CEMUHAPBI, IEKIIUH, O€Ce/bl, BAKTOPUHBI);

- MPaKTUYECKUE pabOTHI (OMBITHI, SKCIIEPUMEHTHI, JTA0OPATOPHBIC PAOOTHI).

Cocmae zpynnwl — 10CTOSIHHBINA. I pynnal yuauwjuxca — pa3HOBO3PACTHBIE.



1.2. leas 1 32124 NPOrpaMMBbl.

Heas nporpamMmmbl: [Jsi YJIOBJIETBOPEHHUS HWHIAMBUIYAIbHBIX MOTPEOHOCTEN B
€CTECTBEHHOHAYYHOM OOpa30BaHUsI W BOCHUTAHUS Yy4yallUXCsi Ha OCHOBE 3HaHUU 00
OKPYXKAIOILIEM MHUPE, CAMOCTOSITENHHO MPUOOPETAEMBIX B MPOIECCE BHITIOJIHEHUS y4eOHO-
UCCJIeI0BATEIBCKUX U IPOEKTHBIX padoT.

OcHOBHBIC 32/1a4U:

Oopaszoeamenvhvle (npeomemuvie):

- copMUpOBaATH TOHUMAHKUE BCEOOIEH CBSA3U SBICHUN TIPUPOIBL;

- MO3HAKOMUTH C OCHOBHBIMU METOJAMU U MPUHIUIAMH BEACHUS HCCIEAOBAHUN U
HKCIIEPUMEHTOB.

Hayuums:

- (hopmynMpoBaTH MPEaMET, LIETb U 3a/1a4l UCCIEA0BaHNUS, BBIIBUTATh TUIIOTE3Y;

- HaXOJIUTh U aHAJIM3UPOBATh MHPOPMAIIMIO O TOM, YTO U3BECTHO 00 HCCIEITyeMOM
SBJICHUH;

- POBOJMTD OIBITHI U AKCTIEPUMEHTHI;

- coOmogaTh MpaBWiia JUMYHOM U OOUIECTBEHHOM TEXHUKU O€30MacCHOCTH;
0€30MacHOCTH MPHU MPOBEICHUH NMPAKTUUECKUX PAOOT (IKCIIEPUMEHTOB, OIBITOB);

- AHAJIM3UPOBATH PE3YNIbTATHI IKCIIEPUMEHTOB, (DOPMYIUPOBATH BHIBOIbI;

- UCIIOJIb30BaTh JIabOpaToOpHOE O00OPYAOBAaHUE U MHCTPYMEHTBI, HEOOXOAUMBIE IS
MPOBECHUS UCCIIEAOBAHNUS;

- BUJETh KpacoTy B (M3MKE MNPUPOIHBIX SBJICHMH, Oojiee TIyOOKO 4YyBCTBOBATH
MPEKPACHOE, YTO JAOHKHO CIOCOOCTBOBATH BOCIIMTAHUIO HEPABHOIYIIHOTO OTHOILICHUS K
npo0iieMaM OKpPYKaroIIe Cpebl.

JIuunocmmnoie:

- chopmMHpOBaTH OTBETCTBEHHOE OTHOIIEHHE K BBITIOIHAEMOM padoTe;

- pa3BUTh KauecTBa, Mo3BoJjsitomre 3hPexkTuBHO paboOTaTh B KOJUIEKTUBE, PEIIaTh
CIIOpHBIE BOIPOCHl OECKOH(JIUKTHO, B TMpOIECCE AUCKYCCMM Ha OCHOBE B3aWMHOIO
yBaKEHUS;

- pa3BUTh TBOPUYECKHI MOIXO]] K UCCIEA0BATENbCKON IEATEIbHOCTH;

- cpopMHUpOBaATH AKTUBHYIO, OOIIECTBEHHYIO )KM3HEHHYIO MTO3UIIMIO.

Memanpeomemnmnuie:

- cpopMHUpPOBaATH AKTUBHYIO HCCIIEIOBATEIBCKYIO MO3UIIMIO;

- chopMHUpOBaTH HABBIKH KOHIICHTPAIIMM BHUMAaHUA, CIIOCOOHOCTH OBICTPO
BKJIIOUATHCS B PalOTY;

- chopmHupoBaTh CIOCOOHOCTH K CaMOCTOSITEIbHOMY aHANHU3y, HABBIKOB YCTHOW U
MUCHhMEHHOW peuu, MaMsITH.

Pazeums:

- M0003HATENBHOCTD U YBICUYEHHOCTH;

- HaOJI0JaTEeBLHOCTh U YMEHUS MOAJIEPKUBATH TPOU3BOJIbHOE BHUMAHHUE;

- 3aMHTEPECOBAHHOCTD B pe3yJIbTaTaxX MPOBOJAUMOTO HCCIIEJOBAHUS.



1.3. Conepxxanue nporpaMmsl

Y4eOHbIN JIAH

Ne Pazneu. Tema. Bcero B ToMm uncie Dopmbl

n/n qaCco0B Teopnﬂ HpaKTmca KOHTPOJIA

1. | BBenenue B 00pa3oBaTe/ibHYI0 1 1 -
nporpamMmmy.

1.1. | Yro takoe ¢usuka? Kak ¢puszuku moxyqaroT 1 1 - Ompoc

uHpopmanuio o npupoae? [Ipasuna 6e3omacHoro
oOpareHus ¢ BEeIeCTBaMH B OBITY U B
nabopaTtopuu
2 | U3mepsiem 1 0 1

2.1. M3mepenns u u3MepuTenbHbIe TPUOOPHEL. Macca. 1 0 1 IpakTuuecka
M3mepenue maccbl. CaMOJENIbHBIE BECHI. s pabota
3MepeHne IMHEHHBIX Pa3MEPOB.

[TpakTrueckas padota «V3MepeHue JJIMH MaJTbIX
TEI.
3 |H3 4ero Bce COCTOUT? 6 3 3

3.1. [Uro BuyTpm BemecTBa? OT vero Tena pa3doyxaroT? 1 1 0 ®dpoHTATIBHBI
Moaens Mosnekyibl. COCTOSAHMS BEIIECTBA. i omnpoc

3.2. [[paktuyeckas pabora «HabGmroneHne pazmTudHBIX 1 0 1 IIpakTuuecka
COCTOSIHUM BEII[ECTBA» st paboTa

3.3. [[Houemy TPYAHO pazopBarb Tpoc?, 2 1 1 ITpakTHyecka
BzanmMmoeiicTBIe YaCTHIL BEIIECTBA. s pabora,
[TpakTuyeckas padora «Habmronenue nuddysuu B TecT
PKHJIKOCTH U ra3e»

3.4. [[InotHocTts. [IpakTHdeckas pabora «OnpenencHue 2 1 1 IIpakTHdecka
IJIOTHOCTU HPUPOIHBIX MaTepruajaoBy. 51 pabora,
(xapTodens) CamocrosTen

bHas pabora
4 |B mupe B3auMOJelHCTBHA 9 5 4

4.1. Auepuus. 2 1 1 [IpakTuuecka
[IpakTuueckas pabora «Mojaens MEpPTBOM METIN s1 pabora,

orpoc

4.2. B3aumopeiictBue ten. Cunbl. W3mepenue cuil. 1 1 0 Tect

Cuna tpenud. Ilons3za u Bpen. Cuna ynpyrocrti.
HaOnronenne BO3HMKHOBEHHUS CHIIBI YIPYTOCTH|
npu aedpopManuu




4 3. [[Ipaktuueckas pabora «HabmiomeHue pa3nnyHBIX| 1 0 1 IIpakTruecka
BHUIOB Jic(hOpMAaITII s paboTa

4 4. [loueMy 3a0CTpEHHbIE MPEAMETHl  KOJIOYH? 1 1 0 Tect
JlaBrieHre TBEPBIX TEI.

Ornpenenenue JaBaeHUs TBEPJOTo Tela.

4.5. Baxon Ilackams. [laBiaeHne B XKHAKOCTSAX M raszax. 1 1 0 CamocrosTen
JlaBieHue Ha riyouHe JKHUIKOCTH. bHas paboTa
Coo01marommecst CoCybl.

4.6. |[@ontan. M3roroBnenue moaenu (poHTana 1 0 1 IpakTuuecka

s pabora

4.7. Hcnprtanue coOCTBEHHBIX Mojenel (hoHTaHa 1 0 1 IpakTryecka

s pabora

4.8. |ApxumenoBa cuna. Mope, B KOTOPOM HEJNb3s] 1 1 0 Ompoc
YTOHYTb?

5 B mupe npupoasbl 10 6 4

5.1. B mupe aBwxymuxcs Tel. 1 1 0 Omnpoc
HaOmroieHe  OTHOCUTEIBHOCTH  JBMDIKEHHUS. A
NMBUKETCS JIU TEJIO?

5.2. |Tpaektopus. [Ipoiinennsiit mytb. CKOPOCTb. 1 1 0 OpoHTATHHBI
Habmtoienue TpaekTopuu ABUKEHUS IapUKa. i ompiic

5.3. |B mupe 3ByKa. 1 0,5 0,5 ITpakTnyecka
YUrto Takoe 3BYyK M Kak ero cosgarb? HwutsaHOM s1 pabota
renedoH

5.4. B wmupe Ttemnorel. Temmneparypa. HM3mepenue 2 1 1 IIpakTruecka
TeMIIepaTypbl BOJbI, BO31yXa. s1 pabora,
[MpakThueckas pabora: MOXHO M BOLY onpoc
BCKHUIIATUTH B OyMa)KHOM CTaKaHYHKe?

5.5. B mupe cBera. 1 1 0 Omnpoc
Kaxk obpasytorcst reau? OT dero ObiBaeT pamyra?

5.6. B mupe marsern3ma: MarHUTHbBIE TAHIIbI 1 (), 5 (), 5 IIpakTruecka

sl paboTta

5.7. B mupe anextpruuecTBa: 3IEKTpU3aLHs. 2 1 1 IIpakTruecka
[IpakTuueckas pabora: DIEKTPOTPYCHUIIIKA. s pabora,

TeCT

5.8. |CaMoCTOSTEILHOE UCCIICIOBAHUE 1 0 1 IIpakTruecka

s pabora




6 |B mupe 3Hepruun 2 1 1
6.1. [[Ipocteie  Mexanusmbl. HM3ydyeHue  aencTBuUs 1 0,5 0,5 IIpakTraecka
ppIdara u mpocThIX MEXaHNU3MOB s1 pabora,
onpoc
6.2. PHueprus. Buasl sHeprun. Mexanudeckas pabora. 1 0,5 0,5 [pakTHyecka
Bbruuciienne MexaHn4eckoi paboThl. st pabora,
omnpoc
7 |BbInoJiHeHHE MUHHU- IPOEKTOB 5 3 1
7.1. |OnpeneneHuto Ha3BaHUS MPOEKTA, LEIU U 3aaad 3 2 1 IIpakTruecka
HMCCJICIOBAHMS, oopmieHHIO pe3ynbTaToB st pabora,
MPOEKTHOM JAEATEIbHOCTH TBOpYCCKast
pabota
7.2. OdbopmneHne pe3yJIbTaTOB MPOEKTHOM| 1 1 0 TBopueckas
IEATEIIBHOCTH. pabota
7.3. [Bamura npoekTa 1 0 0 [poekt
NTOI'O: 34 19 14

Conep:xanue y4e0HOro 1jiaHa

Tema 1. BBeaenue

3HAKOMCTBO C Tpynnoi. TexHrka 6€30MacHOCTH.
Henuuzanauunporpammsl. [ Ipupona. Asnenusinpupoasl. Uronsydaetduszuka? HabmrogeHus
Y ONBITBl — METO/Ibl HAYYHOTO MTO3HAHUSI.
N3mepenne pu3nieckux BeIUYKH.
Dopmobl KOHmMpOA:

- OIpocC

Tema 2. U3mepsiem

Teopus

W3mepenus u uaMepuTenbHbie mpuOopsl. M3Mepenune TMHEeHHBIX pa3MepoB Ted. EaquHuiist
u3Mmepenus. Mamepenue miomanu. M3mepenne oobéma Ten. M3MepuTenbHbIN HUIUHAD
(men3ypka). Enunuibl uamepenus Bpemenu. Macca. i3mepeHnue Macchbl.
[IpakTH4eCKHE 3aHATHS

1.CaMoieJILHBIE BECHI.
2.3mepeHue JIMH MajbixX Tell.
DopMbI KOHTPOJIA:

- MpaKTU4YecKas padora.




Tema 3. U3 yero Bcé cocrour?

Teopus

N3 yero cocrosT BemecTBa. Monekyna. Ctpoenue Bemectsa. [InoTHOCTS.

IIpakTryeckue 3aHsATUs

1.M3roToBiaeHne MOIETN MOJIEKYI.

2. HaGmronenue pa3inyHbIX COCTOSIHUN BELIECTBA.

3.Ha6monenue nuddyszuun.

4.0OnpeneneHue TIOTHOCTH MPUPOIHBIX MaTepuasoB (kapTodens).

DopMbI KOHTPOJIA:

-(pOHTaNBHBIN OIpOC;

- MpaKkTH4yeckas padora;

- TECTUPOBAHUE;

- caMmocTosTenpHas padoTa;

Tema 4. B mupe B3aumoaeiicTBus

Teopus

WNuepuus. Bzaumoneiicteue ten. Cuna. U3mepenne cuil. [louemy 3a0cTpeHHBIE PEAMETHI
kosroun? 3akoH Ilackans. ApxumenoBa cuia.

IIpakTryeckue 3aHsATHs

1. Mogenb MepTBOI NETIIH

2. HabmroneHue pa3nuyHbIX BUIOB AepopMaluu

3. UzroroBnenue mMonenu GoHTaHa.

DopMbI KOHTPOJIA:

- OIIpOC;

- MpaKkTU4yeckas padora;

- TECTUPOBAHUE;

- camocTosTenbHas padoTa;

Tema 5. B mupe npupoast

Teopus

B mupe gBmwxkymuxcs ten.HaOmroneHne OTHOCHUTENBHOCTH ABIKEHUS. A JBWXKETCA JU
teno? Tpaekropus. [Ipoitnennsiii myth. CropocTs.HabmrogeHne TpaekTopuu IBIKCHHS
mapuka.B mupe 3Byka.UTo Takoe 3ByK U Kak €ro co3aarb?B Mupe TEemiaoThbl.
Temnepatypa. U3mepenue temmneparypsl Boasl, Bo3ayxa. [Ipaktuueckas pabota: MoxHO
JIM BOJY BCKUISATUTh B OyMakHOM cTakaHunke? B mupe cBera.Kak oOpasyrorcsa tenu? Ot
yero ObiBaeT panayra?B  Mupe  Mmar"HeTusMa:  MarHuTHble  TaHUBL.B  mupe
AIEKTPUYECTBA: IIEKTPU3ALINS.

[IpakTH4eCKHe 3aHATHS

1. Hutsanoii Tenedon

2. Kunsatok B OyMa)KHOM CTaKaHUYHKE

3. MarguTHbIE€ TaHIIbI

4. DNEeKTpOTPyCHILIKA.

DopMBbI KOHTPOJIA:

- OIIpOC;

- IpaKTU4ecKas pabora;

- TECTUPOBAHUE.

Tema 6. B mupe 3Hepruu

Teopus




[Ipocteie MexaHu3Mbl. JHeprus. Buasl sHeprun. AnbTEpHATUBHBIE HCTOYHUKNA SHEPIUU:
MEXaHUYECKUE ANIEKTPOCTAHLINU, TPUIUBHBIE 3JEKTPOCTAHIIMN OMOJIOTUYECKOE TOIUIHBO.
AToMHast 3HepTUs U 6€30MaCHOCTb.

IIpakTryeckue 3aHsATUS

1 .M3yuenue neicTBrs pplyara U NPOCThIX MEXAaHU3MOB

2.Beraucnenne MeXaHM4eCKOM padoThI.

DopMBbI KOHTPOJIA:

- OIIpOC;

- IpaKTU4eckas padora.

Tema 7. BoinojiHeHHe MUHHU-TIPOEKTOB

OnpeneneHnio Ha3BaHUs MPOEKTa, LMW U 33had  HCCIENOBaHUS, OQPOPMIICHHIO
pe3yJbTaTOB  NMPOEKTHOW  AesaTeNbHOCTH. OdopmiieHHe pe3ysbTaTOB  MPOEKTHOU
NEATEeIbHOCTH. 3alluTa MPOEKTA.

DopMBbI KOHTPOJIA:

- IpaKkTU4eckas padbora;

- TBOpUecKas paboTa;

- IPOEKT.

1.4. Ilnanupyemble pe3yabTaThI

K xoHny Kypca o0yueHus yuamuecs:

0yoym 3namo:

- YTO U3y4YaeT (PU3HKa;

- CMBICH TIOHATUH: (U3HYECKOE SBIICHUE, (PU3MUECKHUI 3aKOH, BEIIECTBO, MaTepHsl,
B3aUMOJCHCTBUE;

- npumepbl (GU3MYECKUX SBICHUN: MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPUUYECKUX,
MarHUTHBIX, CBETOBBIX SIBJICHUSX;

- U3MepuTeIbHbIE MNPUOOPHI, KOTOPHIMU TMOJb3yeTCs (PHU3MKA: UX CXOACTBA U
OTJIMYMS; HA3HAYEHUWE M TMpaBWiia HMCIOJb30BaHUS MNpUOOPOB U OOOPYAOBaHUS s
AKCIIEPUMEHTOB.

- YTO TaKO€ MOJIEKYJa U JIeJaTh €€ MOJIEIb U3 MOJAPYUHbBIX CPECTB;

- COCTOSTHUS BEILIECTBA U UX CBOMCTBA;

- IOHATHE TIOTHOCTh, MHCTPYMEHTHI HEOOXOIUMBIE JJISI ONIPENETIEHUS ITIOTHOCTH

- MexaHu3M siBJeHus 1udy3uu;

- YTO TaKOoe CWJla U KaKWe CHUJIbl OBIBAIOT, BHJBI CHJI M WX OTJINYUTECIHHBIC
0COOCHHOCTH;

- 3akoH Ilackans 11 )KuJIKOCTEH U ra3os;

- COO0MarIMecst COCyIbl U UX 0COOCHHOCTB;

- 3aKOH ApXUMENA;

- POCTHIE MEXAHU3MBI;

- MeXaHu4yecKas pabora;

- OCHOBHBIE METO/IbI, IPUMEHSEMbIE B UCCIEA0BATEIbCKOU E€ATETbHOCTH.

0yoym ymembw:

- TMOJB30BaThCA JaOOPATOPHBIMU MPUOOPAMHU W MHCTPYMEHTAMH, HEOOXOJUMbBIMU
JUTSI BBITIOJIHEHUS KOHKPETHOTO HuccienoBaHus. Bectu 3amucu HaOMIOAeHUN TeTpaau H



paboueii TeTpaay;

- IPE/ICTABIIATH PE3YyIbTAThl U3MEPEHU;

- pemiatb MPOCTEHIINE KAavyeCTBEHHbIE 3aJauyd Ha NPUMEHEHHE H3YUYEHHBIX
(UBUYECKUX 3aKOHOB;

- OCYILECTBJISTh CaMOCTOSITENIbHBIM MOMCK HMH(OpPMAIMM €CTeCTBEHHOHAYYHOTO
COJEp)KaHUsI C HCIOJIb30BAHUEM  PA3NUYHBIX HCTOYHHUKOB (y4yeOHBIX TEKCTOB,
CIIPABOYHBIX M HAYYHO-NOMYJSPHBIX H3AAHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
NHurtepueTta), ee 06pabOTKy U Mpe/icTaBICHUE B pa3HbIX (popMmax;

- UCTIOJIB30BATh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUUECKON JEATEIBHOCTH;

Ob0aagaTh HABLIKAMM:

- CAMOCTOSITENBHBIX HAOIIOICHUH 32 OOBEKTOM UCCIIEI0BAHNUS;

- U3MEpPEHUM TeMmIepaTrypbl, Macchl, 00bEMa, PACCTOSHUS, PA3MEPOB MaJbIX TENI C
MOMOUIBIO PSJIOB, IPOMEKYTKA BPEMEHU;

- cOOpKM YCTaHOBKH sl SKCIIEPUMEHTA T10 OMMCAHUIO, PUCYHKY, CXEME;

- IOCTAHOBKH 3KCIIEPUMEHTA;

- BBITIOJIHEHUS pedepaTUBHON U HEOONIBIION HCCIEI0BATENbCKON PAOOTHI.

- HCTOJIb30BaHMs JIAOOPATOPHOrO OOOPYAOBAaHUSA, WHCTPYMEHTOB M MPHOOPOB,
HEOOXOMUMBIX MJIi MPOBEAEHHUS OINBITOB M SKCIEPUMEHTAIBHBIX HCCIEIOBAHHUM, B TO
YHClie, BBIXOSIINX 32 PAMKHU Kypca (PU3UKHU CPEIHEH IIKOJIbI;

JTuunocmmuoie pezyromamol. Yuawjuecsa 06y0ym nposaeisamo:

- OTBETCTBEHHOE OTHOIIIEHKE K BBIIOIHIEMOM paboTe;

- KauecTBa, no3posistonive 3¢p(PexTuBHO paboTaTh B KOJUIEKTUBE, PELIaTh CIIOPHBIE
BOIIPOCHI OECKOH(IMKTHO, B MPOIECCE AUCKYCCUU HAa OCHOBE B3aUMHOTO YBaXKCHMUS;

- TBOPYECKUI MOAXO/ K UCCIIEIOBATEIBCKON A TEIbHOCTH;

- aKTUBHYIO, OOIIIECTBEHHYO KU3HEHHYIO MO3UIHIO.

Memanpeomemnmnule pezyromamal. Y yuawguxca 0yoym cpopmuposansi:

- aKTHBHAsI UCCIIEIOBATEIbCKAS TIO3HIINS;

- HaBBIKUA KOHIEHTPAIlMU BHUMAHUS, CIIOCOOHOCTH OBICTPO BKIIOYATHCS B paboTy;

- CHOCOOHOCTh K CaMOCTOATEIbHOMY aHAaJINU3Yy, HABBIKOB YCTHOM W MHUCHMEHHOU
pedu, mamsTH.

- M0003HATENBFHOCTD U YBICYEHHOCTB;

- HaOJII0IaTeIbHOCTh M YMEHUS TOACPKUBATh MPOU3BOJILHOE BHUMAHHE,

- 3aMHTEPECOBAHHOCTD B pe3yJIbTaTax MPOBOJAMMOTO HCCIIETOBAHUS.

Paznen Ne 2.«KoMIuleke OpraHu3aiiMOHHO-TIEIarOru4eCKMX yCca0BHi»

2.1. KanengapusblitydeOHblidrpagpukaa2021-2022y4e0Hb1iiron

JonosHnTeILHAS 001I€PA3BUBAIONIAS IPOTPaMMa
«3anumareabHas pusukayaasagereil1-12maer



T'on Hara Hara Bceero |Komuuect{Konuuect- | Pexum Cpoxu ITponon-
oOyueHwst/ | Havana | OKOHYaHWsI| YIeOHBIX BO BO 3aHATUN | KOHTp. | KUTEIBHOCTH
Nerpymmbel | oOyueHust | OOy4YeHHs | HEIENb | y4eOHBIX | yu4eOHBIX poLexyp KaHUKYJI

ITo IIo JHEH 4acoB
MporpaMMe | mporpamme]

1 ron 01.09.2021 | 31.05.2022| 34 34 34 I pazB 21-25.12| 01-8.01.2022

rpymnmna Hepemo | 2021r.

No 1 nol gacy | 24-28.05.

2022r.

2.2. Ycj0BHA peau3alu NpPorpaMMbl

2.2.1. Mamepuanvno-mexnuueckoe oodecneuenue:

Heo0xoauMblii MUHUMYM JJISL peaan3aii 00pa3oBaTeabHON IPOTPaMMBbI:

Kabuner ¢usuku. MynpTumenuiinbie cpenactsa. Opr. Texuuka. I[{udpossie
naboparopuu (3 mT.) O6opynoBaHue: KOMILIEKTHI 1O TemaM (7 IIT.)

2.2.2. Ungpopmayuonnoe obecneuenue(aynno-,suaeo-,poro-
,JAHTEPHETUCTOYHUKH ):

HNuTepHeT pecypehl

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 gansoi nporpammel padotaet — Hemyxuna Enena CepreeBHa, yunenb nepBoi
kareropun. Mimeet Briciiee neparornueckoe oopazoanue. B 2000 roxy okoHunma
Bonrorpaackuii rocyapCTBEHHBIH MeJarornuyecKuii yHUBEPCUTET (CIEUAIUCT 1O (DU3HKE).

Kypcs! nossitenns o nporpamme «Kpanropuym» u «Touka poctay yuutens GuU3NKy.

Harpaxnaena: IloueTHoit rpamotoii MuHHCTEpPCTBA 00pa30BaHus U Hayku Poccuiickoii
®denepanyu, 3amectuTeab MUHUCTpa B. @punianos, 2006 r..IloueTHol rpaMoToid
Bounrorpanckoit o61actaoi ymsl, npeacenarens H.IT. Cemucoros, 2017r.

2.4. @opMbI aTTECTALNH

MexaHH3M OLICHKH Pe3yJbTAaTOB

B cTpykType nporpaMMsl BBIIEISIFOTCS 1Ba OCHOBHBIX KOMIIOHEHTA - TEOPETUYECKUM
u mnpaktudeckuil. Ilocnennuii BiiIrO4aeT B ceOs OTpabOTKY MPAKTUUYECKHX HAaBBIKOB,
HEOOXOTUMBIX JJIsi peaju3allii HCCIEAOBAHMS, U COOCTBEHHO BBINOJHEHHE MPOCKTHOU
WIM HCCJIEeNOBAaTENbCKOW pPabOThl. B CBs3W ¢ 3TUM MeEXaHHM3M OLEHKH MOJy4aeMBbIX
PE3yNBTaTOB MOXKET OBITh Pa3INYHbIM.

Texkymuii KOHTPOJIb 32 YCBOCHHMEM TEOPETHUYECKOIO MaTepuanga HOCHT XapakTep
onpoca WIHA 3a4€TOB MO OTAEIbHBIM TeMaM (pazaenam). Tekyluil KOHTPOJIb OCBOEHUS
IIPAKTUYECKOM YaCTH IPOTrPaMMbl OCYLIECTBIIIETCSA B IPOLECCE BBINOJHEHUS FOHBIMU
UCCIIEIOBATEISIMU 3TAIIOB CAMOCTOSITENIbHBIX padoT.

@opMOMI  UTOrOBOI0 KOHTPOJHA, B JAaHHOM Ciy4ae,
oOyuaromierocss B~ KOH(EpEHLUH, MPEACTAaBICHUE U
UCCIIEIOBATENBCKON pabOTHI.

SIBJISIETCS
3aluTa

ydactue
POEKTHO-



2.5. OueHo4HbIe MaTEPUAJIbI

MeToabl meaarorm4eckoii TMATHOCTHKH: ONPOC, HAONIOJCHUE, TECTUPOBAHHE,
M3y4YCHUE TIeJarornuecKor JOKYMEHTAllMU , YCTHash W NHCbMEHHas (MHIMBHIyaTbHAs)
npoBepka c(OPMHPOBAHHOCTU TEX WIJIM MHBIX Ka4eCTB IIKOJIBHHKA; MPOEKTHAsl padoTa.
CucremMa TMarHOCTHKH BBIPAXKAETCS B COTJIACOBAHUM TEM H COJIEPKAHUS TIPOBEPOK, POpM
u  MeTonoB. [lapamnenbHO WM3Yy4YEHHIO TPEAMETHBIX JIOCTHXKEHHH IIKOJHLHUKOB
OTIpENIeNSIeTCSl PA3BUTHE PsiJia TAKUX KA4eCTB, KaK TPYIOJIIOOME, BOJIS U OTBETCTBEHHOCTD,
TBOPYECKHI ¥ MHUIIMATHBHBIN MOIXO K JeJiaM, Kpyro3op u ap. JlaHHbIe METOIbI MOKHO
UCTOJIh30BaTh KaK ISl TEKYMIEro TaK M Ui IPOMEXKYTOYHOTO KOHTPOJS OCBOCHUS
00pa30BaTeNbHOM MPOTrpaMMBl.

2.5. Meroguueckne MaTepuaJibl

Jlnsa peanuzayuu Ilpoepammel Heobx00umbl credyowue YCio8usl.

- HAIMYME Y4eOHOTO MOMEIICHUSI CO CTOJaMU U CTYJbSIMU, JOCKOW, TEXHUUYECKUM
obopynoBaHueM Ui JEMOHCTpAllMM  HArJISIIHOTO — MaTepuana,  BHJIEO- U
ayIMoMaTepHuasoB;

- yueOHO€E TTOMEIIEHHUE JOJDKHO OBITh TPUCIIOCOOJICHO ISl TPOBEeHUS (PU3NUECKUX
OTIBITOB ¥ KCIIEPUMEHTOB, B TOM YHUCJIE U JJTUTEIHBHOTO XapaKTepa,;

- HAJIMYUE HATJISTHOTO U TUIAKTHYECKOTO MaTepuaia (TabIuIlbl, CXEMbI B IPYTOE);

- HaJgM4he TEXHUYECKUX W JIA0OPATOPHBIX CPEICTB: WHXKCHEPHBIM KaIbKYJISTOD,
ANIEKTPOHHBIE W AaNTeYHbIE BECHI, PYJIETKa, CEKyHIOMEp, TEPMOMETp, OapomeTp,
XUMUYECKas Tocyna (MUMEeTKA, NMpOOUpKH, KOyObl, yamku lletpum u T.1.), cpemctBa
WHIUBUTyJIbHON 3aIUTHI,

- HAJIMYHE METOIUYECKON OMOINOTEKY;

- HaJIMuue KOMITbIOTEepa, MHTEPAKTUBHBIX KOMIBIOTEPHBIX MPOrpaMM, CKOPOCTHOTO
noctymna B MHTepHeT, s OCYIIECTBICHHUS MOA0OPKH MHGPOPMAIMK U JUTEpaTyphl IO
TEMaM BBIIOJIHIEMBIX UCCIIEOBAHHI.

[IpakTuyeckas 4acth [Iporpammbl peanusyercss ¢ HCIOJb30BAHUEM Pa3IMUHBIX
IpUOOPOB U UHCTPYMEHTOB:

- BECHI,

- TEPMOMETPHI,

- MArHUTEHI,

- IUTACTUHA U3 OPTCTEKIIA,

- naboparopHas rnocyjaa (npoOupKu, KoJIObl, MUMETKH, yaiku [letpu u T.1.),

- CpeICTBA MHANBUTyAIbHON 3aIUTHI.

IlpumepHnvle  memvbl  YueOHO-UCCIE008AMENbCKUX — pabom, BbINOJIHACMBIX
00YYAIOUWUMUCSL:

«BnusHME MarHUTHOTO TOJISl HA POCT PACTCHUI

«BnusHME BIAKHOCTH BO3/1yXa HA POCT PACTCHUIN

«Moii ¢ponTany. Mcnbitanue Mmoaenu GoHTaHa.

«M3ydyenre CHE)KHOTO TTOKPOBA BO JBOPE IIKOJIBD».

CpeacrBaMu peau3anuy NporpaMMbl Kypca siBJsSIETCH:

- co3nmaHue atMocdepbl 3aMHTEPECOBAHHOCTH KaXKJIOTO OOydaromierocss B paboTe



TPyNIbl MyTEM BOBJICUEHUS €r0 B YIEOHYIO ACSITEbHOCTD;

- CTUMYJHMpOBaHHE OOYYAIOUIMXCA K BBICKA3bIBAHUIO, MCIOJB30BAHUIO PA3IUYHBIX
CIIOCOOOB BBLIIIOJTHCHHUS 3aJaHUT;

- WUCTHONB30BAaHUE HA 3aHATHAX PA3IUYHOTO JUIAAKTUYECKOTO MaTepuana,
MO3BOJIAIOIIETO 00YyYaroIMUMCs BHIOMpATh Haubosee 3HauMMble NIl HUX BUIBI U (POPMBI
y4eOHOTO COAepKAHMUS;

- TMpOBEJCHHE Ha 3aHATUAX 3aHUMATENBHBIX OMNBITOB M (DPOHTAIBHBIX padoT,
3HAYUTEIBHO YCHIIMBAET UHTEPEC 00YUarOIIUXCA.

AJITOPUTM Yy4eOHOT0 3aHATHS

1 »Tam: opraHn3alMOHHBIH

2 3Tamn: NpoBEepPOYHbIi

3 3Tamn: NOAroTOBUTENBHBIN (TIOATOTOBKA K HOBOMY COZEPIKAHUIO)

4 3Tan: OCHOBHOI

5 aTamn: KOHTPOJIbHBIN

6 3TaI: UTOrOBbII

7 orar: pedIeKTUBHBIN

8 aTam: nH(HOPMALIMOHHBIN

2.6. Cnincok mreparypbl

Jlns meparora:

Ocnoenasn numepamypa:

1.benvko E. Becenwie nayunwie ombitel / E. bembko. - OO0 «Ilutep Ilpecc», 2015

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

2. I'ypesnu A.E., Ucaes JI.A., [Tontak JI.C. ®usuka, xumus. 5-6 kinacc — 1Uza. «Jpoday,
20113emns u Conneunass cucrema/ Cepus «Urpa «3abaBbl B KapTHHKaX» —
Nz narenscTtBO«BecHa-mu3aitny, 2014

3. «M3marenbcTBO «OKCMOY, 2016

/Jlononnumenvhan qumepamypa:

1. BanknuB [[x. 3anumarenbHbie onbIThl 10 pusuke.-M.:ACT: Actpens, 2008r.

2. T'opeB JI.A. 3anumarensHbie onbIThl 10 (usuke/ Ku. mas yuutens JILA. ['opes. — 2-¢

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

3. Ilepenbman. S. . 3anumarensHas gusuka. — J[.: BAIL. 1994,

Jlis1 00y4arommxcs:

1. AcnamazoB A.I"., BapmamoB A.A. Y auButensHas ¢pusuka. M.-Jlo6pocser, 2002.

2. lappnepmretin. JI. 3abaBHas ¢pusuka. - M.: Jlerckas nmurepatypa, 2014.

3. MaiiopoB A.H. ®usuka mia moOn3HaTenbHbIX, wid O 4yeM He y3Haelllb Ha ypOKe.
Apocnasne: Akanemus pa3Butus, 2011.

4. lMoponeubiii P. Heuro no uMenn Hukrto.- M.: JleTckas nureparypa, 2018

5.Pabuza ®.b. Omnweitel 06e3 mnpubopoB. - M.: Jlerckas  jiuTeparypa,
1998http://padaread.com/?book=24696&pg=2

s poauresien:
1. «['mazamu pusuka Ot kpast paayry K rpaHuiie Bpemenun» Yourep Jlesun, 2019
2. « Kpacora ¢usuku. [locturas ycrpoiictBo nipupoab» @penk Bunbuek, 2015



I[Mpuioxenue

KAJIEHJAAPHO-TEMATHYECKOEIIVTAHUPOBAHUE

Ne Kou-
n/n TeMbI BOYAaC
OB
BBenenue. 1
1 9 9 1
Uro takoe pusuka? Kak pusuku nomyqaror nnpopmanuio o npupose? IIpasuna
06e30macHOro 00paIeHus C BEIIECTBAMHU B OBITY U B TaOOPATOPUH.
H3mepsiem 1
2 [U3mepenuss u wu3MeputenbHble npubopel. Macca. M3mepenme wmacchl| 1
CaMoIeJIbHEIE BECHI.
W3mepenne nuHeitHbIX pa3mepoB. Ilpaktudeckas pabora «V3mepenue anuH|
MaJIbIX TEJ.
N3 4ero Bce cocTouT 6
3 [Uro BuyTpu BeuiectBa? OT yero tena pazOyxaror? 1
Monenb MoseKyibl. COCTOSIHYS BEILECTBA.
4 | llpaktuueckas pabora «HabmrogeHne pa3anyHbIX COCTOSIHUN BEIIECTBAY 1
[Touemy TpyaHO pazopBaTh Tpoc? B3aumoeiicTBre YacTHI] BELIECTBA. 1
[IpakTuueckas padora «Habmonenne 1udy3un B )KUAKOCTH U Ta3e» 1
[110THOCTE. 1
8 [IpakTuueckas padora «OrpeneneHue MIOTHOCTH MPUPOIHBIX MaTEPUATIOB. 1
(xapToderst)
B Mmupe B3aumoaeiictBust 9
9 HNuepuus. 1
10 | [IpakTrueckas pabota «Mojenb MEPTBOM METIINY 1
11 B3aumopeiictBue Ten. Cunbl. U3mepenune cun. Cuna tpenus. Ilons3a u Bpen.| 1
Cuna ympyroctu. HaOmioneHne BO3HUKHOBEHHSI CHJIBI  YOPYTOCTH — IIpH|
nedopmauu
12 | [IpakTrueckas padora «HabmoneHre pa3InyHbIX BUAOB AehOopMarimy 1
13 [louyemy 3a0cTpeHHbIE MpeIMEThI Kotoun? J[aBienune TBEPAbIX Te. 1
OnpeneneHne 1aBjIeHUs TBEPIOTO TENA.
14 3akoH [lackans. [laBneHue B KUIKOCTAX U ra3ax. /laBienue Ha riyOouHe 1
xuakoctu. CooONIaroImuecs CoCyabl.
15 | donran.Msroropnenue Moienu poHTaHa. 1
16 | McmbitannecoGCTBEHHBIX Mosieneil (OHTaHa. 1
17 1

ApxumenoBa cuia. Mope, B KOTOPOM HENb3s1 YTOHYTh 7




B mupe npupoasi 10
18 |B Mupe OBHKYIIHUXCS TE. 1
HabmioieHne OTHOCUTENIBHOCTH IBUKCHUS. A JIBHIKETCSI JIM TENO?
19 Tpaexropus. ITpoiinennsiii myTb. CKOpPOCTb. 1
Habmoienue TpaekTopun JBUKEHHS IapHKa.
20 B mupe 3ByKa. 1
Yo Takoe 3BYK M Kak ero co3aarh? HutsHoit TenedoH.
21 B mupe temnotel. Temneparypa. M3mepenne temneparypbl BOJbl, BO3yXa. 1
22 | IlpakTtudeckas padbora: M0OXHO JT1 BOAY BCKHUIISATUTH B OyMa)KHOM CTaKaHYMKE? 1
23 |B mMupe cBera. 1
Kak ob6pa3ytorcst Tenn? Ot yero ObIBaeT pajyra?
24 | B Mupe MarseTv3Ma: MarHuTHbBIE TaHIIbI. 1
25 B mupe 31eKTpruYecTBa: AIEKTPU3ALHSL. 1
26 [[IpakTuueckas paboTa: DIEKTPOTPYCHUIIIKA. 1
27 |CamocTosgTenbHOE HCCIeJOBaHIE 1
B Mupe 3Hepruun 2
28 | IIpocThie MexaHu3Mbl. M3yueHune nelicTBUs pplyara u IpoCTbIX MEXaHU3MOB 1
29 | Dueprusa. Buapl sHeprun. Mexanundeckas padora. Berauciienne MexaHH4IeCKOM 1
paboTHL.
BbinoJiHeHHe MUHH- IPOCKTOB 5
30 | OmpeneneHuto Ha3BaHMsI IPOEKTA, LIEJIU U 3a/1a4 UCCIIET0BAHUS, OPOPMIICHHIO 3
pE3YJIbTaTOB MPOEKTHOM AESTEIbHOCTH
31 | OdopmieHue pe3yIbTaToB MPOSKTHON ACATEIHHOCTH 1
32 | 3ammTa mpoeKTa 1
uToro 34







