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INOACHUTEJIBHAS 3AIIUCKA

HanpaBJieHHOCTb NporpaMmabl

JlononHuTenpHas 001eoOpazoBaTenbHas 00IIepa3BUBAOIIAs [IPOrPaMMa
«@u3uKa BOKPYT HAC» UMEET €CTEeCTBEHHOHAYUYHYIO HAIIPaBJIEHHOCTb.

Ilporpamma cocTraB/ieHa B COOTBETCTBHH ¢ TPeOOBAHHAMM::

GenepanbHoro 3akona ot 29 nekabdps 2012r. Ne 273-03 «O6 obpazoBaHuu
Poccurickon @enepanymy

OenepaibHoro 3akoHa oT 24 uroaa 1998r. Ne 124-®3 «O0 OCHOBHBIX
rapaHTHUsX IIpaB peOeHkKa B Poccuiickon Penepaum»
Ilpukasza Munucrepctsa [Ipocsewmenuss P® ot 3 centsbps 2019r. Ne 467

«O0 yrtBepxaeHuu LleneBoil Momenud pa3BUTHS PETHOHAIBHBIX CHUCTEM
JIOIIOJTHUTEIbHOI0 00pa3oBaHus Aerel» (B peagakuuu oT 21 ampens 2023r.)

KoHnenmuu pas3BUTUs OOIOJHUTEIBHOrO obOpaszoBaHus aered go 2030r.,
yTBepKACHHas pacrniopsbkeHueM llpasurensctBa Poccuiickoin @enepanuu
oT 31 mapta 2022r. Ne 678-p (B penakuuu ot 15 mas 023r.)

llpukaza MunucrepcrBa npocsewenus PO ot 27 urons 202r. Ne 629 «O06
yTBep)XaeHUU llopsaka opraHuzaly U OCYLUECTBIIEHUS 00pa3zoBaTeIbHOM
NIEATEIBHOCTH 110 TOIOJTHUTEIBHBIM 00111e00pa30BaTEIbHBIM IIPOrpaMMaMy
Oenepanproro 3akoHa oTr 31 wurons 2020r. Ne 304-O3 «O BHeceHUH
W3MEHEHUN B (QenepaibHbli 3akoH «O0 oOpa3oBannu Poccuiickoit
Denepanun» 1o BOIIPOCAM BOCIIUTAHUSA 00yUaIOLIHUXCS)

llpukaza MuHtpyna v cousamutel PO ot 22 ceHTsa0psa 2021r. Ne 652H
«lIpogeccuonanbHblil cTanaapt «llegaror JOMOJHUTEIBHOIO 00pa30BaHUS
OETEH U B3POCIBIX»»

IlocranoBinenuss [71aBHOro rocyaapCTBEHHOrO0 CaHHUTApHOIO  Bpada
Poccuiickonn ®enepanuu ot 28 ceHTs0pss 2020r. Ne 28 «O06 yTBepxaeHUU
CII  2.4.3648-20 «CaHuUTapHO-3ITHAEMHUOJIOTHYCCKHE TpeOOBaHUA K
OpraHu3alusM BOCIIUTAHUA, O0Y4YE€HMs, OTAbIXa WM O3J0POBJICHHUS HETEH H
MOJIO €K

[Ipunoxenus k nucemy MunoOpHayku Poccun ot 18 HOs6pst 2015r. Ne 09-
3242: «MeTtoauueckue pPEKOMEH JaluK 110 [IPOEKTUPOBAHUIO

NONOJTHUTEJIbHBIX 00111e00pa30oBaTEILHBIX porpaMm (BKJIFOUAs

pPa3sHOYPOBHEBbIE IIPOTrPAMMBI )»



AKTYaJIbHOCTb NIPOrpaMMBbl

Duspyeckoe oOpaszoBaHHe B cucreMe OOLIEr0 M CpeaHero o0Opa3oBaHHsA
3aHUMaeT OJHO M3 BeOyluxX MecT. JBissach (yHIAMEHTOM HAy4YHOI'O
MHUPOIIOHUMAHUSA, OHO CIIOCOOCTBYeT (MOPMHUPOBAHHIO 3HAHHH 00 OCHOBHBIX

METOJaxX Hay4HOI'O IIO3HAHHS OKPYKAKOLIEro MUpa, (DYHAAMEHTAJIbHBIX HayYHBIX
TEOPUA U 3aKOHOMEPHOCTEW, (DOPMUPYET Yy YydYallUMXCsS yMEHHUS HCCIeNOoBaTh WU
OOBSACHATH SIBJICHUSI IPUPOAbI 1 TEXHHUKH.

Kak mxonpHBIN npeamer, ¢usuka oOiagaeT OrpOMHBIM I'yMaHHTAPHBIM
[IOTEHI[HAJIOM, OHA aKTUBHO (POPMHUPYET UHTEJUIEKTYallbHbIE ¥ MHPOBO33PEHYECKHUE
KauecTBa JHUYHOCTH. Ju@pdepeHuuanus mnpeamnosaraeT TaKyl) OpraHH3aIHIo

npouecca o00y4YeHHMs, KOTOpas Y4YMThIBA€T MHAUBHUAYAIBHBEIE OCOOEHHOCTH
ydaluxcsi, UX CIIOCOOHOCTH W HHTEpechl, JIMYHOCTHBIM ombIT. JuddepeHnuanus

00y4eHHUs (PU3UKE MMO3BOJISIET, C OJHOM CTOPOHBI, 00eCIIeYnTh 0A30BYIO ITOATOTOBKY,

C APYrOM — YHOBJIETBOPUTH IMOTPEOHOCTU KaXKAOrO, KTO IPOSIBISIET UHTEPEC U
CIIOCOOHOCTHA K MNPEAMETY M BBIXOAUT 3a PaMKHU M3YYEHHS (DU3UKHA B IIKOJIBHOM
Kypce.

PabOouas nporpamma 3aHATHUH AOMOJHHUTEIBHOIO 00pa3oBaHHSA IIO0 (H3HKE
«Pu3znKa BOKPYr Hac» IpeAHa3Ha4deHa [JIs OpraHu3alldd JOIIOJHHUTEIBHOIO
oOpa3zoBanus geTsMm 13-15 ner.

OTanyuTe/IbHbIE 0CO0EHHOCTH NPOTrPaMMBEl.
OCOOEHHOCTBIO JaHHOM ITPOrPpaMMBbI SIBJISIETCS TO, YTO:

®OHA HAIlpaBjJ€Ha Ha JOCTW)XEHHE OOy4YaroI[UMHUCS B OONbIIEH CTENeHH
JIMYHOCTHBIX U METANPEIMETHBIX PE3YJIbTATOB;

® COCTaBJIeHA C YYETOM BO3PACTHBIX OCOOEHHOCTEN YUaIIIUXCS;

¢ [IOCTEIIEHHO BBOJUTCS IPOEKTHasl AEATEIBHOCTh — OT MHKPO-ITPOEKTOB B 7
KJIacce 10 MHIUBUAYAJIbHBIX IIPOEKTOB B 9 KJjlacce.

Bo3pact yyamuxcs.
[Iporpamma «Pu3rKa BOKPYT HAC» PacCYUTAHA HA y4YallUXCs O0y4arOLIUXCsIB

Bo3pacTe 13-135 Jer.
O0beM nporpaMmbl

O0BeM nporpammbl «Pu3rka BOKpYT Hac» B roj cocrtanisgeT: 108 yacos.

@opmbl OpraHu3auuyu 00pa3oBaTeJILHOIO NMpouecca

dopma o0yuenus — ounas. Popma opraHuzaluu padOThl ¢ 00YyYaArOLIUMHUCS

— IPYIIIOBAasi.
3aHATUS MPOBOMATCA 2 pasza B HeOEH 1o 1,5 akageMU4ecKuX dYaca
(akageMudyeckui d4vac — 40 wMuHyT). IIpeayCMOTpeHBI II€pPEPBIBBI  HE

MeHee 10 MUHYT IOCJIe KaXKI10ro yaca.
(ACTpOHOMMYECKOE BpeMsl 1,5-4acoBOI0 3aHATUS — 70 MUHYT.)



Buabl 3ansiTui
Bunael 3ausTuii: o0yyarouue.
Y poBeHb CJI0:KHOCTH
ConepxaHue W MaTepyal IporpaMMbl IIPEANoJiaraeT MCIOJIb30BAHHE
OOILEIOCTYIIHBIX M YHMBEPCAIbHBIX (OpPM  OpraHU3ald¥  MaTepuaa,
MUHAMAJIBHYK0  CJIOXHOCTb [JI1 OCHOBAHHUS COJIEpP)XaHUS MPOrpaMMEl H
COOTBETCTBYET «CTAapTOBOMY YPOBHIO CIIOMKHOCTHY. !
Cpox ocBOeHHSI IPpOrpaMMbl
JlomonHuTeIbHAs 001e00pa3oBaTenbHas 00IEepa3BUBAOILAs [IPOrpaMMa
«Du3nka BOKpyr Hac» paccuuTaHa Ha 1 rojg oOyuenus: 108 yacos, 3 yaca B HeIello.

Leab u 3agauu Ilporpammel

Leasb:
Pa3BuTne y o0ydaromuxcs CTpeMiieHHe K JallbHeHIIeMy caMOOIIpeIe/IEHHIO,
HHTEJIEKTYAJIbHOH, HAy4YHOH 5 IPAKTUYECKOM CaMOCTOSATEJIBHOCTH,

[T03HABATEJIHFHOU AKTUBHOCTMU.

3agaym:

* BLBISIBJIEHUE HHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXXHOCTEH
yYalMXCs K pa3jJIudyHBEIM BHIAM JeSITEILHOCTH;

* (hOpMHUPOBAHKE IIPEJCTABJICHHUS O IBJICHUSIX H 3aKOHAX OKPYIKAIOLIEr0 MUPA,
C KOTOPBIMH IIKOJIBHUKHU CTAJIKUBAXOTCS B [IOBCEIHEBHOM KHU3HHU;

* (OpMUPOBAHUE NTPEACTABICHUS O HAYYHOM METOE ITI03HAHUS;

* pa3BUTHE MHTEpECA K UCCIIEN0BATEIIbCKOU IEATEIIbHOCTH;

* pa3BUTHUE ONbITAa TBOPUYECKOM JIESTEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

* Pa3BUTHE HABBIKOB OpraHM3allMd Hay4YHOI'O TPyZAa, pabOTHI CO CIOBAPSMH H
YHIUKJIOIETUSIMU;

* CO3JaHH€ YCJIOBHHU Ui pealu3aluuy NMPUOOPETEHHBIX YHHBEPCAIbHBIX
y4eOHBIX J€HCTBUM B YPOUHOE BpPEMS;

*  pasBUTUE  ONbITa HEMOPMAJIBHOIO  OOIIEHHs, B3aUMOIEHCTBUI,
COTPYAHHYECTBA; paclIUPEHHE paMOK OOIIEHHS C COLIMYMOM.

* ()OPMHPOBAHKE HABBIKOB IIOCTPOCHUS (PU3UYECKUX MOJIEIIEH U ONpeesICHHs
rpaHul] UX IIPUMEHHUMOCTH.

* COBEpPIUCHCTBOBAHHWE YMEHHMU IPHMEHATh 3HAHHA 10 (H3HUKE IS
OOBACHEHUS sIBJICHUH MPUPO/Ibl, CBOMCTB BEIIECTBA, peLIeHUs PHU3MYECKUX 3a/1ad4,
CaMOCTOATE/IbHOIO MPUOOPETEHUSA U OILIEHKHM HOBOW MHGMOpMalMH (GHU3HUECKOro
COLEPIKaHUs, UCIIOJIb30BaHN COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOT H;

* HCIIOJb30BaHUE IPUOOPETEHHBIX 3HAHUM W YMEHHUH ISl pelleHHus
[IPAKTUYECKUX, )KU3HEHHBIX 3a/1a4;

* BKJIFOUCHHUE YYalllUXCsl B Pa3zHOOOpPa3HYH JesATEIbHOCTh: TEOPETHUYECKYIO,

IPaAKTUYECKYIO, AaHATUTUYECKYIO, IIOUCKOBYIO;
* BbIpaboTKa IMOKUX YMEHUW IEPEHOCHUTh 3HAHMS KM HaBbIKM Ha HOBBIE

@opMmbl y4eOHOM paOoOThI;
* pa3sBUTHE COOOPA3UTEIBHOCTU U OBICTPOTHI PEAKLMM IIPU PEIICHHUH HOBBIX
pa3IUYHbIX QU3NYCCKUX 3a/1a4, CBA3AHHBIX C IPAKTUYECKOM ACATEIBHOCTHIO.



COAEPKAHUE ITPOI'PAMMHOI'O MATEPHUAJIA

* Paszgen 1 «Mbl nozuaem Mup, B KOTOPOM KHBEM»

[Ipupona. Binenuss npupoxasl. Uto usyvaer ¢usmka. MeToabl HAYyYHOIO
[MO3HaHUs: HaOJroneHue, onbIT. MonaenupoBaHue. PU3HYECKHUE BEIMYUHBI U HUX
H3MCpeHHA. VI3mMepuresnpHble NpuOOpbl. Maremaruyeckass 3alliuch OOJBIIUMX U
MaJIbIX BEJIMYKUH. YTO MBI 3HaeM O CTPOEHHH BcelleHHO.

JIEMOHCTpALIMHU:

. Mexanuueckue, TerioBble, 3JI€KTPOMAarHUTHEIE, 3BYKOBBIE M CBETOBLIE
SIBJICHUS IIPUPOBL.

2. PaznuyHbie U3MepUTeIbHbIE TPUOOPBHI.

1200DATODRHEIE DAVOTELC HCHO0AbL30BAHHEM 000DVIAOBAHUA T oYK

«O1npeneeHue UEHb! IeJIEHUs] U3BMEPUTEILHOTO IIpHO0pay.

Pa3nen 2 «IlpocTpancTBO»

1 IpOCTpaHCTBO U €ro CBOUCTBA. Vi3MepeHue pa3zMepoB pa3IMUHLIX T, YTUIE]
[TOMOTAI0T U3y4aTh MPOCTPAHCTBO. KI3MepeHue yriioB B aCTPOHOMHUHU U reorpadum.
Kak u 1 dyero usmepsieTcs IUIOLIAAb pa3HbIX IMoBepxHocTer. Kak u mis yero

U3MEPSIIOT 00BEM TeJl.

JleMOHCTpaluu:

. Meps! IIUHEL: MeTp, Ae[IUMETp, CAHTUMETD.

2. OpueHTanus Ha MeCTHOCTHU IIPpU ITOMOIIM KOMIIAca.

3. HM3mepeHue yrioB Impd IIOMOIIM AaCTPOHOMHYECKOrO I10COXa H
BBICOTOMEpA.

4. MepHbIH UMIHHIAP (MEH3YpPKa).
13200DATODHLILE 10J1L

1. «Paznuunbie MeTOIBI U3MEpEeHUs AJIHUHBDY.

2. «M3MepeHue o0BeMa XUIKOCTU U TBEPJOro Tejla IMPH ITOMOIIM MEPHOIo
UIAHIPAY.

Pa3nen 3 «Bpemsi»
Bpewms. M3amepenue nnrepsanos Bpemenu. I'oa. Mecsan. Cytku. Kanennaps.

geMOHCTEagI/IHZ

1. HaOnronenue naaeHus Kanejb BOJAbI IPU ITOMOIIH CTPOOOCKOIIA.
2. JleicTBUE 3JIEKTPOMAarHuTHOI'O OTMETYHKA.

3. I3MepeHue uHTepBaJIOB BpeMEHH IPU ITOMOIIM MasiTHHUKA.

4. Iamepenue myneca.

1200DATOL

«3mepeHune CUibl TpEHUS C IIOMOIIBIO JTUHAMOMETpPa.

Pasznen 3 «/IBukenne»

MexaHndeckoe aBuxeHue. Tpaekropus. I IpsMonrHeiHOe 1 KPUBOJIMHEHHOE
nerxenue. Ilyte. CkopocTe. PaBHOMEpHOE W HEpaBHOMEPHOE JIBUIKECHHUE.
OTHOCHUTEJILHOCTS ABMXeHUs. [IBikeHue miadeT COTHEYHOM CUCTEMBI.

JleMOHCTpalMu:

. PaBHOMEpPHOE NBHKEHMUE.

2. HepaBHOMEpPHOE NBUKEHHUE.

3. OTHOCHUTEIBHOCTD JIBUKCHHUS.

4. [ IpssMOJIMHEHHOE U KPUBOJMHEHHOE JIBUKEHHE.,

JA UL ¢ JHECVI OVOD YV ( AF b 0
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5. CTpOOOCKOMUYECKUIA METO U3YUEHUS IBUKEHUS TeJa.
JlabopaTopHbie pa0d0ThI ¢ HCNOJIL30BAHHEM 000pyaoBanus ToykH pocTa

«3yueHue nBMXKeHNs aBTOMOOWIIS 110 Aopore (110 PUCYHKY YUeOHHMKa)».

Pasznen 4 «B3aumopencrBusi»

B3anMmozaerncTBue tesn. 3eMHOe NpUTsDKeHUe. Yrpyras aedbopmanus. TpeHue.
Cuna. Cunel B Npupoe: Cujla TATOTEHHUs, CHJIa TSHKECTH, CUJia TPEHMs, CHia
ynpyroct. Bekroprnoe nzoOpaxkenue cuipl. CioxeHue cuil. PaBHOIEHCTBYOLIA
cuia. ApxumeaoBsa cuia. /IBHKeHHe HEB3aMMOIEHCTBYIOIINUX TeJl.

OHeprus.  KunHerwyeckas  sHeprus. [loreHuunanbHass  3Heprus.
[Ipeobpa3zoBaHue 3HEPrUuu. JHEPreTUUYECKUE PECYPCHI.
JeMOHCTpaLlMu:

l. 3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Ae(OpMaLMH IIPYKUHBI.

2. CHAJIBI TPEHUS TTOKOs, CKOJIbKEHHS.

3. 3aBHCHUMOCTb apXUMEIOBOMU CUJIbI OT 00bEMa TeJIa, MOrPyKEHHOIO B
KAIOKOCTE.

4. Ilepexon MOTEHIMAIBHOM SHEPIUU B KUHETUYECKYIO U O0OPATHO.

1200DPATODHELE DA0OTEL C HCHOJJAR30BaAHNEM 000DVIAOBAHUA 1 OYKH DC

«I'panynpoBka nuHamMmoMeTpa. MismMepeHue CUiIbl JTUHAMOMETPOM).

«M3y4yeHure 3aBUCUMOCTH CHUJIbI TPEHHUS OT BECaA TEJIaN.

«¥I3mMepeHune BhITAJIKMBAKOLLIEW CUJIbI, JEUCTBYIOLUEH Ha TEJIO, IIOIPYKEHHOE
B JKUIKOCTEY.

Pa3znen S «CTpoeHue BemecTBa. TenjioBbie siBJIeHHUS)
HMuepTHOCTE Tej. Macca. [ umoresa o JUCKPETHOM CTPOEHHMHU BelLeCTBA.

HenpepbIBHOCT, U XaOTUYHOCTh ABHIXKEHMs 4acTHL BellectBa. uddy3usi.
bpoyHOBCKOe [BM)KeHHE. B3auMonencTBME YacTHL BellecTBa. Monenad rasa,

)KUJIKOCTH M TBEPAOIro Teja. ArperarHble COCTOSIHUS BellecTBa. I ITOTHOCTS.
Temneparypa. CBsA3b TeMIEpaTypbl ¢ XAOTHYECKUM JBHXKCHHEM YacCTHLI.

TepmomerTp. Temonepenaya: TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3JIYYEHHUE.
JlaBneHue raza. 3aBUCUMOCTh JIAaBJIEHUS ra3a OT TeMIlepaTypbl. ATMocdepa

3emiu. [loroga u ximmmar. BiiaxxHocTs Bozayxa. O0pa3oBaHUE BETPOB.
J/IeMOHCTpalUu:

1.  OnbIThl, HWUIIOCTPUPYIOLIIME  HHEPTHBIE  CBOMCTBA TeJ  IIpH
B3aMMOJCHUCTBUU C APYTUMU TEIIaMHU.
2. Tena paBHOM MaccChl, HO Pa3HOM IIJIOTHOCTH.

3. Tena paBHOro o0bemMa, HO pa3HOH IJIOTHOCTH.
4, CnocoOsl u3MepeHUs INIOTHOCTHU BEILECTBA.

). Moaens Xa0OTHYECKOro IBUKEHUS MOJIEKY I,
6. Co>xMMaeMOCTh I'a30B.
7. CBOMCTBO ra3za 3aHMMAaTh BECh IIPEIOCTABIEHHBIA eMy 00BEM.

8. Mexanuyeckas MoJieJib OpOYHOBCKOT'O IBUIKEHUSL.

9. Iuddy3us razos, KUIKOCTEN.

10. O0bem u popMa TBEpOro Tella, XUIKOCTH.

[ 1. O0napyxeHnne aTMOC(HEPHOTO AaBICHHUSL.

]2, CueneHue CBUHLOBBIX LIAJIMHAPOB.

1200DATODHELE DAOC 101L30BAHMEM 000DYIOBAHUS
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«3akoH Ilackans. Onpenenenue gaBjaeHUs KUIKOCTH.
«ATMoc(epHoe U OapomeTpuuyeckoe  JgaBieHHe.  MarneOyprekue

IOJIYLIIAPHUS.
Pa3znes 6 «9J1eKTpOMarHuTHbIE SIBJIEHH S
JJIEKTpU3aLys TeJl. JJIEKTPUYECKUN 3aps. B3aumMonaercteue 3apsaoB. /[[Ba
BUJIA BJIEKTPUYECKOrO 3apsaa. JNeKTpoH. CtpoeHue atoma. MoH. |
JJIEKTPUYECKUN TOK. VICTOUHUKHU DSJIEKTPUYECKOTO TOKa. DJIEKTpUYECKas

nens. llpoBognuku w  wuzomATopel.  JleMCTBHSA — 3JIEKTPUYECKOIO  TOKA.
[IpeoOpa3oBanue sHEPruu Npyu HarpeBaHUU MPOBOAHUKA C JIEKTPUYECKUM TOKOM.
DJIEKTPUYECTBO B  OnITy. [Ipon3BOoACTBO  31€KTpOdHEpruu.  Mepsl
[IPeOOCTOPOXKHOCTU IIpd paboTre ¢ 2JIeKTpUYeCKHUM TOKOoM. IIpupogHoe
3JIEKTPUYECTBO.

B3auMoaencTBUe MarHUTOB. ODJIEKTPOMArHUTHbIE sBJIeHUS. [IpruMeHeHuUe
3JIEKTPOMArHUTOB.

JleMoHCcTpanuu:

1. DIIeKTpU3aUus pa3jIudHbIX TEJ.

2. B3aumMogenucTBUe Ha3JIEKTPU30BAHHBIX TeJI. /Ba po/ia 3aps10B.

3. OnpeneneHue 3apsiaa Ha3JI€eKTPU30BAHHOIO TEJIA.

4. CocTaBJIeHHUE DJIEKTPUYECKOH LISTIH.

>. HarpeBanue npOBOJHUKOB TOKOM.

6. Bzaumonerncrere moCTOAHHBIX MAarHUTOB.

7. PacnonoxeHue MarHUTHBIX CTPEJIOK BOKPYT IIPAMOIrO IIPOBOJHUKA U
KaTYIIKHU C TOKOM.

1200PATODHELE PA0OTELC HCIO0,/1bL30BAHUEM 000DVAOBAHUA 1 OUKH DOCTE
«M3ydyeHue 3akoHa OMa IS [IOJTHOM LISTIN.
«3MepeHure padOThl U MOLLIHOCTH TOKa.
«M3ydeHune nociaeaoBaTeIbHOI0 U ITapajljIeIbHOr0 COeAUHEHHS IIPOBOIHUKOBY.

Pa3znaen 7 «3ByKOBbI€ SIBJICHHS

3BYK. MIcTOUHMKHM 3ByKa. 3ByKOBasi BOJIHA. 9X0. [ pPOMKOCTb ¥ BbICOTa 3BYyKa.
CriocoOHOCTB CJIBIIIATH 3BYK. My3bIKalbHbIE 3BYKH. JXO0JOKALMSI.

JIEMOHCTpAIIUAK:

1. CBOOO HEIE KOJIeOaHUsI IPy3a HA HUTHU U I'Py3a Ha [IPY>KUHE.

2. KoneOironieecs Teno Kak HCTOYHHK 3BYKa.

3. Mexanuyeckas 1po/10JbHasl BOJIHA B YIIPYTOU CpELIE.

Pa3nen 8 «CBeToBbIE SIBJICHH S

[TpsmonuHeiiHOe pacnpocTtpaHeHre cBeta. Jlyd. OOpa3oBaHUE TEHU.
JIyHHBIE U CcOJHe4YHble 3aTMeHus. OTpaxeHue cBeTa. 3aKOH OTpa)XKE€HHUs CBETa.
3epkana IUIOCKHE, BBIMYKJIble U BOruyrtele. IIpemomnenue cBera. JluH3a.
CnocoOHocTh BuAeThb. Jledexktsr 3penus. Ouku. Doroannapar. Lisera.

CMelnuBaHUeE LIBETOB.
JleMOHCTpaLUK:

1. IlpsmonmHENHHOE paclpOCTpaHEHUE CBETA.

. OOpazoBaHHe TCHH H IIOJTYTCHH,
3. OtpaxeHue cBera
4. 3aKOHBI OTPAXKEHUS CBETA.

SRS RN

M300pakeHne B INIOCKOM 3€pKalIe.
[Ipenomnienue cera.

Pasznoxenue 0enoro cBeTa B CIIEKTD.

X0/ 1y4eu B JIMH3AX.

[TonyyeHnune n300paXke€HUN ¢ IOMOILBIO JIHH3.




Ilnanupyembie pe3yabTaTbl OCBOEHHS IPOrPaMMbl

IIpeomemmnote

OOy4aroluics IOJYYUT BO3MOXKHOCTh I (DOPMHPOBAHUS CJiedyIOIIUX
[IPEAMETHBIX Pe3YJIbTATOB:

®3HAHHS O MPUPOAE BAXKHEUIINX (DU3UYECKUX SIBJICHUH OKPYXKAIOIIEro MUpa

U IIOHAMaHKME CMBbICIa (DPU3UYECKUX 3aKOHOB, PACKPBIBAIOILIMX CBSI3b M3YYEHHbBIX

SIBJICHUM;

®YMEHHs I10JIb30BaTbCs METOAAMH HAYYHOIO MCCIIE€IOBAHUS SBIICHUU
[IPUPOABI, IPOBOAXUTH HAOIIOEHUs, TNIAHUPOBATh U BBINOJHITh KCIEPUMEHTHI,
oOpalarbiBaTh pe3yjbTaTbl U3MEPEHUM, NPEeACTaBIISATh Pe3yJbTaTbl U3MEPEHUU C
[MOMOILIBIO TalNIHL, rpad®UKoB W (OpMYJ, OOHAPYKUBATh 3aBUCHUMOCTH MEXIY
Gpu3mUecKUMU BeIUYMHAMH, OOBSCHATH IIOJYYE€HHBIE pEe3yJbTaTbl WU [AEJaTh
BBIBO/IbI, OLIEHUBATh I'PAHMIIbI [IOIPELIHOCTEN PE3yJIbTaTOB U3MEPEHMH;

¢ YMEHUS IPUMEHSATh TEOPETUYECKHE 3HAHUS 110 (PU3MKE Ha IIPAKTUKE, peIlaTh
QU3nMYeCKUe 3a0aYi Ha IPUMEHEHHUE TTOJTYYEHHbBIX 3HAHUM;

eyMEHHUSI U HABBIKM I[IPUMEHSTH IIOJIy4E€HHBIC 3HAHUS IJIs1 OOBSCHEHUS
[IPUHLIMIIOB  JEUCTBUS  BAXXHEUIIUX  TEXHUYECKUX  YCTPOWUCTB, PpEILICHUS
MPAaKTUYECKUX 3a7ay IMOBCEJHEBHOW JKU3HU, oOecreueHusi 0e30MacHOCTH CBOEU
)KU3HHU, PALIMOHAJIBHOI'O IIPUPOIOIIOJIB30BAHUS U OXPaHbl OKPYXKAKOLIEW CPpEeab,

e hOpMHUpPOBaHUE YOEXKIEHUs B 3aKOHOMEPHOW CBS3M U I103HABAEMOCTH
SIBJIEHUHA NPUPOAbI, B OOBEKTUBHOCTHA HAY4YHOI'O 3HAHWS, B BBICOKOH L€HHOCTH
HAayK{ B Pa3BUTHUHU MATEPUATILHON U TYXOBHOW KYJIBTYPHI JIFOIEH;

® DA3BUTHE TEOPETUYECKOIO0 MBILUICHUS HA OCHOBE (DOPMUPOBAHUS YMEHHUMU
yCTAHABJIMBATh (DaKThl, pa3jdyaTh MNPUYUHBI U CJIEJCTBUS, CTPOUTH MOJEIH U
BBIJIBUIaTh TMIOTE3bl, OTBICKHBaTh K (OPMYJIUPOBATh AOKa3aTeJIbCTBA
BEIIBUHYTBIX TMIIOT€3, BBIBOAUTH K3 JAKCICPUMEHTAJIBHBIX (PAaKTOB WU

TEOPETUYECKUX MOJIEJIEN (PU3NUECKUE 3aKOHBI,
e KOMMYHUKATHBHbIE yMEHHUs: JOKJIaJblBaTb O Ppe3yJibTaTaX CBOEro

MCCIIeJOBAHUS, YYACTBOBATH B JUCKYCCUU, KPATKO ¥ TOYHO OTBEUYATh Ha BOIIPOCHI,
HCIIOJIb30BATh CIIPABOYHYIO JIUTEPATyPy U Apyrie UCTOYHUKHA HH(POPMAaLIHUH.

Memanpeomemmoie
OOyyYaronIuics IMOJYYUT BO3MOXXHOCTBH JIsi (POPMUPOBAHUS CJIELYIOIINX

METaIPEAMETHBIX PE3YJILTATOB!
eOBJIaJICHNEC HaBbIKAMHM CaMOCTOATEJIBHOIO IPUOOpETEeHHss HOBBIX 3HAHHH,

OpraHu3aluy y4eOHOW JesTeIbHOCTH, IIOCTAHOBKM LeJied, IUIaHUPOBAHMS,
CAMOKOHTPOJII M OLEHKHU pe3ysIbTaTOB CBOEH JEATENIbHOCTH, YMEHUSIMU
NpeABUACTb BO3MOKHBIE PEe3yJIbTaTbl CBOUX JACHUCTBHH,

e [[OHMMAaHHE pa3IHYUl MEXIy HCXOIHBIMH (PaKTaMU U THIIOTE3aMH I HX
OOBSICHEHHUS], TCOPETHUYECKIUMU MOJEISIMU U pEaJbHBIMU OOBEKTaMH, OBJIAJCHHE
YHUBEPCAJIbHBIMH Y4eOHBIMU JEACTBUSIMU HA IIpUMEpax UIore3 st 00bsCHEHHUs

® I3BECTHBIX (PaKTOB M SKCIIEPUMEHTAJIbHON IIPOBEPKU BBIIBUIa€MBIX THIIOTE3,
pa3pabOTKU TEOPETUUECKUX MOJIEJIEH IPOLIECCOB UJIH SBJICHUH,



® DOPMUPOBAHHE YMEHHUU BOCIPUHUMATH, IepepadaThiBaTh M IPEIbSIBIISTH
MH(MOpPMALIHIO B CJIOBECHOM, 00pa3HOl, CUMBOJIMYECKON (hopMax, aHATU3UPOBATE U
nepepadaThiBaTh MOJYYEHHYIO UH(MOPMAIUIO B COOTBETCTBHUM C ITOCTABJIEHHBIMH
3a1auaMHy, BEIIENISATE OCHOBHOE COJEp)KaHHEe MPOYUTAHHOTO TEKCTa, HAXOIOUTh B
HEM OTBETHI Ha ITIOCTABJIEHHbIE BOIIPOCHI U U3JIaraTh ero;

®[IPUOOPETEHUE OMNbITa CAMOCTOATEJIBHOIO IIOMCKa, aHajliu3a M o0TOopa
UHQOpPMAllMM C  MCHOJB30BAHUEM  pPa3JIMYHBIX HCTOYHHMKOB M  HOBBIX
MH()OPMALIMOHHBIX TEXHOJIOTUM [JIs1 PELLICHHUsI [TI03HABATE/IbHBIX 3a/1a4;

® DAa3BUTHE MOHOJIOTUYECKOHU U JTUAJIOTUYECKOU peUYU, YMEHUS BbIpaXkaTh CBOU
MBICJIM, CIIOCOOHOCTH BBIC/IYLIMBATh cOOeCeIHHKA, TOHUMATh €ro TOYKY 3pPeHHs,
MPHU3HABATh IPABO APYIrOro 4YejoBeKa Ha HHOE MHEHHE;

®OCBOCHUE MNPUEMOB [ACHUCTBUKM B HECTAHAAPTHBIX CHUTYaALUAX, OBJIAACHHE
3BPUCTUYECKUMU METOIAMHU PELICHUS IIpoOIeM;

e DOpMHUpPOBAHWE yMEHUH pabdoTaTh B I'PYIIIE C BBIIIOJHEHHEM pPa3JIMYHBIX
COLIMAQJIBHBIX POJIEH, NPEACTABIATh U OTCTaWBaTh CBOU B3IUIAABI U YOCXKICHUA,
BECTU AUCKYCCHIO.

Pecyramuenoie

e YMEHHME CaMOCTOATE/IBHO ONpeAe/ATh LeJau 0Oyde€HHs, CTaBUTb U
(QopMyJIMpOBaTh HOBbIE 3a4ayd B Yy4y€0e M I103HABATEJBbHOM JEATEIbHOCTH,
pa3BUBaTh MOTHUBbI U HHTEPECHI CBOCH MMO3HABATEILHON AESITEIbHOCTH.

e YMEHHME CaMOCTOSITEIbHO IUIaHUPOBATh ITYTH JAOCTHIKEHHS I€JIei, B TOM
4yKuCJie albTePHATUBHBIC, OCO3HAHHO BbIOMpaTh Haubosee 3 (HEeKTUBHBIE CIIOCOOI
PELICHUA YYCOHBIX U [T03HABATEJIbHBIX 3a1a4.

® YMEHUE COOTHOCHUTb CBOM JCHUCTBHUA C INIAHUPYEMBIMHU pe3yJibTaTaMH,
OCYIIECTBJISITh KOHTPOJIb CBOEH AEATEIIBHOCTH B IIPOLIECCE NOCTHKECHUAPE3YIbTATA,
OIPENEIIATH CIIOCOOBI IEMUCTBUM B paMKaX IPeIJI0KEHHBIX YCIOBHU U TpeOOBaHHI,

KOPPEKTUPOBATh CBOM ACHCTBUA B COOTBETCTBUU C U3MEHSIOLLIECHCSA CUTYaLlUEH.
e YMEHHE OLEHMBATh [IPAaBUJIBHOCTH BBINIOJIHEHUSI Y4Ye€OHOM 3ajayy,

COOCTBEHHBIE BO3MOKHOCTH €€ pelLIeHHUSI.

eBiiasicHHEe OCHOBAaMH CaMOKOHTpPOJIsI, CAMOOLICHKH, IPHUHATHS PELUCHHUN H
OCYIIECTBJICHUSI OCO3HAHHOIO BbIOOpa B y4eOHOW M  I[MO3HABATEJIbHOM
NIESITEJIbHOCTH.

JIUYHOCHIHbLE
OOy4YaroLIUICs MOJYYUT BO3MOXHOCTh I (DOPMUPOBAHUS CIIEIYIOIIHAX

JIMYHOCTHEIX PEe3yILTATOB:
® DA3BUTUE I103HABATEJILHBIX HWHTEPECOB, UHTEIUIEKTYAJIbHBIX W TBOPYECKHX

CIIOCOOHOCTEH;
e yOEXKIEHHOCTh B BO3MOXKHOCTH IIO3HAHUS MPUPOABI, B HEOOXOAUMOCTH

Pa3yMHOI'0 KCIIOJIb30BaHUS [OCTW)KECHUM HAYKA U TEXHOJIOTHH IS NAJIbHEUIIETO

pPa3BUTHUS YeIOBEYECKOro OOIleCTBa, YBAXKEHUE K TBOpPLAM HAYKU U TEXHHUKH,
OTHOILUEHME K (PU3UKE KAK K 3JIEMEHTY 00L1e4eIOBEYECKOU KYJIbTYPHI,



® CAMOCTOSITEJIBHOCTE B NPUOOPETEHUN HOBBIX 3HAHHUM WM IPAKTHYECKHX
YMEHUM;
¢ 'OTOBHOCTE K BBIOODPY YKU3HEHHOI'O IyTH B COOTBETCTBUHU C COOCTBEHHBIMH
HHTEepPECAaMU U BO3MOXXHOCTSIMU;

eMOTHUBALUS OOpa30BAaTE/IbHOM JEeATEJIbHOCTH HAa OCHOBE

OPUEHTUPOBAHHOIO MOAXO0a;
e QOpMHUPOBAHUE LIEHHOCTHOTO OTHOIIEHUS APYT K APYIY, K YUUTENIO, K

aBTOpPaM OTKPBITUU U U300pEeTEeHUM, K pe3yJIbTaTaM 00yUEeHUsl.

Kanenaapuo-remaruyeckuii rpaduk

JIMHHOCTHO

Ne HaumenoBanmue paznesia, reMbl Kosau4decTBo D opmbl
4acoB aTTecTalHy
| (KOHTPOJIsT)
:
=
S| 5| 3
2 | 2| F
MbI HO3HAEM MHP, B KOTOPOM KHBEM 9 S 4
1 [Ipupona. SBaeHust npupoasl. ] 1| Bxoaunoi
KOHTPOJIb
2-3 | Uro usydaer hH3HKa. ) - 2 | 2| | —
-+ MeToapl Hay4YHOIO IMO3HAHU: HAOJIIOICHHE, 1 | 1]
OIIBIT.
> | MoaenupoBanue. l ]
6 | Ouznyeckue BEIMYHHBI H HX H3MEPEHHUS. 1| [ |
7 | I3mepurenbHble IpuOOPEI. ] 1
8-9 | Uto MBI 3HaeM o cTpoeHuH BeenenHo 2 2 | |
[IpocTpancrso 9 | 6 3
10-11 | IIpocTpaHCTBO M €ro CBOMCTBA 2 2 | -
12 | 3mepenue pazmMepoB pa3HbIX TEJl ] : 1
13-14 | Yrael moMOraroT u3y4aTrh IIPOCTPAHCTBO, 2 2
M3MepeHue yrjjoBR B  aCTPOHOMHHU U
| reorpagun |
15-16 | Kak u aisi 49ero wu3MEpseTcs IJIoalb 2 2
pa3HBIX IOBEPXHOCTEH |
17-18 | Kak u 1151 yero uaMepstoT 006seM Ted 2 2
| Bpemsi S 4 ' 1 [ - o
19 | Bpems. 3mepeHune nHTEpBaIOB BPEMEHH. | 1
20-21 | T'ox. Mecsi. CyTku. 21 2]
22-23 | Kanengaps 2 2 -
o JIBHIKEeHH e - 11| 10 1
24-25 | MexaHnueckoe TBUKEHHUE o 2 2
26 | Tpaexkropus ] ]
27-28 | Ilpssmonuneinoe 5 KPHUBOJIMHEHMHOE 2 2 |
NBH)KCHHE |
29-30 | Ilytb. CKOpPOCTE 2 1 | ] i
31 | PaBHOMEDHOE U 1 1
HEPaBHOMEPHOE JIBHIKCHHUE




32 | OTHOCHUTEJIBHOCTD NBUKECHHUS 1 |

33-34 | JIBU)KEHUEC ITJIAHET 2 2
COJIHEYHOH CHCTEMBI

BzaumMonencreus 19 | 14 S

35-36 | BrauMomeicTBUE TEl

37 | 3eMHO€ MPUTSKECHUE

38-39 | Yupyras nedopmauus

41-42 | Cuna

2
]
2
40 | Tpenue 1
2
2

43-44 | Cunbl B IpUPOJL: CHJIA TATOTEHMS, CHIIa
TSHKECTH, CHUJIA TPEHUS, CUJIA VIIPYTOCTH

45 | BexTopHO€ H300paKeHHE 1 ]
CHJIBI
46 | CrnoxxeHue CUJl. 1 |

PaBHOZENCTBYIOIIAS CHUJIA

- 47-49 | ApxumenoBa cuia 3 ] 2 I |
50 | DHeprusi. 1 1 |
51-52 | Kunetuueckass »Heprus, IOTEHILMAIbHAS 2 2
YHEPrud, Ipeodpa3soBaHUE JHEPTUU
53 | DHepreTHYeCKHe PecypChl ] 1
CtpoeHue BemecTBa. TemioBbie IBJICHUS 71 3 4
54-55 | CBsi3b  TEMIIEpaTrypbl C X0 THYECKHUM 2 1 | 1] PyOekHbIH
JIBUXKECHUEM YAaCTHULI | | | | KOHTPOJIb
56-57 | Tenonepenaya: TEIJIONPOBOAHOCTD, 2 1 1
KOHBEKLUS, U3JTYYECHUE
58-59 | JlaBlieHHE ra3a, 3aBUCUMOCTD JaBJICHHUA r'a3a 2 ] |
OT TeMIIEpaTypPhl
60 | AtMocepa 3emiaM, MOroja H KIUMAT, 1| [ 1
BJIAXKHOCTH BO3yXa, 00pa3oBaHKie BETPOB |
JIEKTPOMATrHHTHBIE SIBJICHHS 15 10| 5 o
61 DJICKTPU3ALUS TEI. BheKTpHHBCKHﬁ 3311);1-&, 1 1 [
B3aUMOIEHCTBHE 3apsI0B
62-63 | JIea  BUAA  JJEKTPUUYECKOro  3apsja, 2 | 1] 1
3JIEKTPOH | | | B |
64 CtpoeHue aToMa, HOH. 1 1 -
65-66 | DIeKTpHUYECKHUM  TOK. McTouHUKH 2 1| 1
ICKTPUHYCCKOI0 TOKA | |
67-68 | DnexkTpuyeckas lenb, IPOBOAHHUKUA H 2 1 ]
U30JISITOPBI, AEUCTBUS JIEKTPUUECKOrO TOKA
69-70 | [IpeoOpazoBanue sHEpruu Npu 2 1 1
Harp€BaHvuH IIPOBOJHHKA C 3JICKTPHYCCKHMTOKOM,
3JIEKTPUYECTBO B OBITY - L L
/1 [IpoM3BOACTBO  DJIEKTPOIHEPrUH,  MEPEI 1 1
MPeJIOCTOPOXKHOCTH  Ipu  pabore  C
3JIEKTPUYECKUM TOKOM | | L o
72 [TpupogHOE 3JIEKTPHUYECTBO l L |
73-74 | B3auMOJEHCTBUE MArHUTOB. 2 | 1] 1
75 DJIEKTPOMAarHUTHhHIE SIBJICHWsI, [IPHMCHEHHE 1 1
3IEKTPOMATrHUTOR B
3BYKOBbIE SIBJICHUSI 10 77 3]
76| 3myx S T
77-78 | MIcTOUHMKH 3ByKa 2 L




79 | 3ByKoBas BoHA
80 X0 1 | T o
81 I'poMrocTe ¥ BrICOTA 3ByKa. CrioCOOHOCTB |1 |
CJIBILIIATH 3BYK
82-83 | My3bIKaJIbHBIE 3BYKHU T 21T 171
' 84-85 | Dxomokarmst 2 1 | 1
CBeToBbIC SIBJICHHS 217 13] 9 -
86-87 | IlpsisMonmHENHOE pacIipoCTpaHEHUE CBETA. 2 1 | 1]
Jlyy |
33-89 | OOpa3oBaHUE TEHH 2 1 1 |
90 JIyHHEBIE U COTTHEUHEIE 3aTMEHUS T 1 17
91 OTpakeHue cBeTa ' 1 ] |
92-93 | 3ak0oH OTpakeHHUs CBETA 2 1 L ]
94 3epkaJjia [JI0CKUE, BBINYKJIIbIE U BOTHYTHIE ] I
95-96 | llpenomiieHue crera - 2 1 | 1]
97 JIuH3a 1 | 1]
98 CriocOOHOCTE BHJIETh 1 1
1 99-100 TledexTo! 3perust. OuKkH [ 2 2 |
101- —_(_DOToaHHapaT o - 2 ] ]
102 |
10-104 | LiseTa. CMemnBaHue IBETOB 2 ] 1
[05- | Pemienue 3amay no remam « TenioBelie SIBIEHUS 2 2
106
107 Pemenue 3amay mo remaMm «OnTukay ] ]
108 3aK/JII0YUTE/IbHOE 3aHATHE 1 1 | UToroBsiii
KOHTPOJIb.
Uroro 108] 72| 36|

MaTtepHa/ibHO-TEXHHYECKHE YCJIOBHS peaiu3allHi NPOrpaMMbl

l. Kommerorep (HOyTOYK) ¢ noctynom Kk Miureprery — 1 wir.
2. lIpoextop — 1 .

3. MadopmMauOHHBIN MaTeprall

4. O0opynoBaHue 11 ITPOBEACHUs J1aDOpaTOPHBIX padoT.

@DopMbI IPOMEKYTOYHOHN aTTECTALHH
B tedyeHue ydyeOHOro roga B OOBEIMHEHUM C LEJBIO IIPOBEPKH KadyeCTBa
3HAHUH, YMEHHHW W HaBBIKOB, 2()(HEKTUBHOCTH OOYYEHHS NPOBOJAMUTCS TEKYIIHUH

KOHTPOJIb YCIIEBAEMOCTH M IPOMEXKYTOYHas arrecTalds B BHAEC KOHTPOJIA: MPO-
ME)KYTOYHBIM KOHTPOJIb (B TeUeHHE YU4eOHOTr0o ro/ia), UTOrOBEIN KOHTPOJIb (B KOHLIE
y4eOHOIo rojia).

Texymui KOHTPOJIb YCIIEBAEMOCTU O0YYArOIIMXCs ITPOBOAUTCS B TEUYECHHE

y4eOHOro roja.

[IpomexyTouHasi arrectauus 0O0ydarOLIMXCsl IMPOBOAUTCS B (POPME IIPOME
)KYTOYHOI'O M1 KTOTOBOI'O KOHTPOJIS.

[IpoMeXyTOYHBIM KOHTPOJb 00y4YaroIIMXcsl IIPOBOAUTCS B CEPEAUHE y4eO-
HOro roja (sHBapb-MEBpajib) M MOPEAIOoJaraeT MPOBEPKY 3HAHUNW, YMEHUH
1 HaBBIKOB U3YYEHHOI'O TEKYIIEro IporpaMMHOI0 MaTepralia.

MToroBelii KOHTPOJb 00y4YarOLIUMXCsl MPOBOJAUTCS B KOHLE y4eOHOro ronaa

(Mail) 1 mpejaroJiaraeT MPOBEPKY OCBOCHHSA COACPkKaHUA 00pa30BaTeIbHOU MPO-



rpaMMbl 3a YU4eOHBIN IO,
Dopmoer ammecmayuy. KOHTPOIb 3HaHUN, YMEHUNA U HaBBIKOB IIPOU3BOIHT-

csl B (hopme Megaroruuyeckoro HaomoaeH s, OIIpoca, TECTUPOBAHUS.
@opMbl aTTECTAUHH H OLIEHOYHbIE MATEePHAJIbI
[ IpoBeieHrEe KOHTPOJIS
[ IpOMeXyTOYHBIE KOHTPOJIb: B T€YEHUE BCEro Kypca OOYUEHHS OCYINECTBIISETCS
TEKYLIUNW KOHTPOJIb 10 pe3yJibTaTaM BBINIOJHEHUS J1a00paTOPHBIX padoT.
MITOroBeIfi KOHTPOJb: B COOTBETCTBUM C KaleHAAPHBIM Y4YeOHBIM I'paUKOM B
KOHILIe y4eOHOI0 rojia NpoBOJIUTCS UTOrOBasi aTTeCTALUA B (hOpMaTe TECTA.
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