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1. IosscHUTEIBLHAA 3aMUCKA



Pabouast mporpamMma 1o BHEYPOUHOH eATENbHOCTH «Mup QU3NKH » TpeaHa3HaYeHa IS

obyuatoruxcs 10-11 kmaccoB u pazpaboTaHa Ha OCHOBE CIICIYIONTUX HOPMATHBHBIX
JTOKYMEHTOB:

denepanbHoro 3akoHa "O06 oOpazoBanuu B Poccmiickoit @eneparuu” ot 29.12.2012 N
273-03;

npukaza MunucrtepcTBa oOpasoBanust 1 Hayku Poccuiickoit ®denepanuu ot 17 nexadps
2010 r. Ne 1897 «O06 yTBepkIeHUH (PeIepalbHOTO TOCYIapCTBEHHOTO 00Pa30BaTeILHOTO
CTaHJapTa OCHOBHOTO 0011ero o0pa3oBaHus» (B peJakiuu rnpukaza Munooprayku Poccun
ot 31 nexabps 2015 r. Ne 1577);

npukaza MunmncrepcTBa oOpazoBanus u Hayku Poccuiickoit denepanuu ot 17 mast 2012 1.
Ne 413 «O06 yrBepkaeHnu ¢eneparbHOro ToCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa
cpenHero oOuiero 00pa3oBaHus» C U3MEHEHUSIMHU, YTBEPKIEHHBIMU MTPUKA3aMU
MunuctepctBa oOpasoBanus u Hayku Poccuiickoit denepannu Nel645 ot 29.12.2014 r., Ne
1578 oT 31.12.2015 ., Ne 613 o1 29.06.2017 1.

KOHIIETIIINH JTyXOBHO-HPABCTBEHHOTO Pa3BUTHSI U BOCITUTAHUS JINYHOCTH TPaKJaHUHA.
CanlluH 2.4.2.2821-10 «CanutapHO-31HUIEMHOJIOTHY€CKHE TPEOOBAaHUS K YCIOBUSIM U
opraHu3aiui 00y4eHus B 0011e00pa30BaTeNbHBIX YUPEKACHUIX»: MOCTaHOBIEHUs [ 1aBHOTO
rocy/IapCTBEHHOTO caHuTapHOTO Bpaua Poccuiickoit denepaunu ot 29 nexadps 2010 Ne 189.

Yue6noro iana MOY  « Penenkast COLLD» Ha 2024-2025 y4ueOHBII TO/I.

AKTyaabHOCTB JAaHHOW MpOTrpaMMbI 00YCIIOBIIEHA €€ METOI0JOTHIECKON 3HAYUMOCTBIO -
Pa3BUTHUC Y IKOJBHUKOB MOTHUBAIIMU K U3YUCHUTIO CbI/ISI/IKI/I. Kpr UMEET
€CTECTBEHHOHAYYHYIO HAIIPaBJICHHOCTh OOMIEKYIbTYPHOTO YpoBHS. PU3MKa KaK HayKa o
HanOoJiee OOIIMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KaUeCTBE YYEOHOTO MpeaMeTa B IIKOJIE,
BHOCHT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUHN 00 okpyxatomeM Mupe. OHa pacKpbIBaeT
POJIb HAYKH B SKOHOMHYECKOM M KYJIbTYPHOM Pa3BUTHUU OOIECTBA, CIOCOOCTBYET
(hopMHUPOBAHUIO COBPEMEHHOTO HAYYHOT'O MUPOBO33PEHUS

®I'OC HOBOTO TIOKOJICHHS TPEOYET UCTIOIB30BaHMs B 00pa30BaTEILHOM MIPOIIECCE
METO/I0OB U MIPUEMOB MPOEKTHO-UCCIIEI0BATENIbCKOM AeATeIbHOCTU. BKITloueHne Meto1a
MIPOEKTOB B OPraHU3AIMI0 BHEYPOUHOU NEATEIbHOCTH TA€T MHOTO TPEUMYILECTB U
MOJIOKUTETIbHBIX pe3yNbTaToB. [IpoekTHas 1edATenbHOCTh 1aéT BO3MOKHOCTh HHTEIPUPOBATH
TEOpeTUYeCKHe 3HAaHUSI U MTPAKTUUYECKUE HABbIKU, IPUOOPETATh HABBIKU B3aUMOICHCTBUS B
rpymnme. Jljig yueHuKa mpoeKT- 3TO BO3MOKHOCTh TBOPUYECKH PACKPBITHCSA, POSIBUTH ceOs
WHIUBUAYAIbHO WX B KoJulekTuBe. [IpoekT naét oOydaronumcs onbIT Moucka nHhopMaiuu,
MPAKTUYECKOr0 MPUMEHEHUs 00ydeHus, CaMOpa3BUTHUs, cCaMOpealln3allii U cCaMOaHaIn3a
CBOEH1 IeTENbHOCTH. 3HAHUS, YMEHUS U YHUBEPCAIbHbIC yUeOHbIE IeHCTBUS, HEOOXOAUMbIE
JUIS OpraHu3allii IPOEKTHO-UCCIIEeI0BATENbCKON AEITEILHOCTH B IIKOJIE, B OyIyIllIeM CTaHyT
OCHOBOI1 17151 OpraHu3alyy HayYHO-UCCIIeI0BATENbCKON JESTEIbHOCTU B BBICIIUX M CPEIHUX
podeccoHANBHBIX YYEOHBIX 3aBEACHUSX, MIO3BOJISIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMU Ha
pBIHKE Tpy/a U B J1t000# cepe npodeccroHanbHON AeITeTbHOCTH.

Heob6xomuMbIM ycrioBUeM peaau3aliui JaHHOM MPOrpaMMBl SIBISIETCS CTPEMIICHUE Pa3BUTh
y 00yJarommxcsi yMeHUue caMoCTOsATeNbHO paboTaTh, MKT-komMneTennnu, a Takxke
COBEPIIIEHCTBOBATh HABBIKM OTCTAaMBAHUSI COOCTBEHHON MO3UIIUH T10 OMPENeIEHHOMY
BOIIPOCY.

Iesn kypcea:

¢ 3HAKOMCTBO y4Hallluxcs € Ba)KHEWIIIMMHU METOJaMH NPUMCHCHUSA (I)I/I3I/I"ICCKI/IX 3HaHUM Ha
IIPAaKTUKE;
L4 (bOpMI/IpOBaHI/IC LIEJIOCTHOM CCTCCTBCHHOH&Y‘-IHOIZ KapTUHBI MUpa yHallluXxcCs.

3agaum Kypca:

¢ Pa3BUTHUC NIO3HABATCIIBHOI'O MHTCPECA, UHTCIICKTYAJIbHBIX 1 TBOPYCCKUX CIIOCOOHOCTEH
yJaluuxcda B IpoHecce CaMOCTOATCIIBHOTO HpI/IO6pCTCHI/I${ 3HAHWH C UCIIOJIL30BaHUEM
PAa3JINIHBIX UCTOYHUKOB I/IH(I)OpMaI_II/II/I;



¢ TOBBIIIEHUE HH(OPMAIIMOHHON, KOMMYHUKAaTUBHOM, 9KOJIOTUUECKON KYJIbTYPbI, OIIBITA
CaMOCTOSTEIbHOM IEATCILHOCTH;

® COBEpILIECHCTBOBAHUE YMEHMM U HAaBBIKOB B X0/I€ BBIMIOJIHEHUS IPOrPAMMBbI Kypca
(BBITIOJTHEHKE JTA0OPATOPHBIX PadOT, M3y4eHus, 0TOOPA U CUCTEMAaTU3aUH HH(OPMAIIHH,
MOJATOTOBKA pedepara, mpe3eHTalnN ),

® OBJIQJICHUE yYaIlUMUCA 3HAHUSAMH O COBPEMEHHON HaAyYHON KapTHUHE MUPa, O IIUPOKUX
BO3MOYHOCTSIX IPUMEHEHUS PU3NYECKUX 3aKOHOB;

® BOCHIHTAHUS HABBIKOB COTPYIHMUYECTBA B IPOIIECCE COBMECTHOM PabOTHI;

® 0CO3HaHHBIN BBIOOP NPODUIBLHOIO 00yUEHUS.

OO0mas xapakTepucTHKA IPOrpaMMbl BHEYPOUHOIi 1esiTe1bHOCTH «EcTecTBEHHO- Hay4Has
IrpaMOTHOCTh: Mup puszuxm».

[Iporpamma «®usmka BOKPYT Hac» OTHOCHUTCS K OOLIEMHTEIIEKTYalbHOMY HAIIPaBICHUIO
BHEYPOUYHOU JEATEIBHOCTH.

[IporpamMma coep>kuT, ¢ OJHON CTOPOHBI, MaTepHal Mo 6oJiee yriyoaéHHOMY U3yYEHHUIO
M3JIaraéMoro B IMIKOJILHOM MporpaMMe N30paHHOTO pasjiena, ¢ APyroi — mpeanoiaraeT u3y4eHue
TaKUX BOIPOCOB (PU3MKHU, KOTOPHIE HE BXOJIAT B MIKOJBHBIN KypC, HO MOBBIIIAIOT HAJAEKHOCTD
3HAHMMH, YIPOILIAIOT HOHMMaHUe U YCBOeHHE yueOHOM nH(opMaluy Ha cleIyrouei CTyeH!
oOyuenus. [IporpaMmma no3BoJis€T OCYIIECTBIATh IBPUCTHUECKHE MTPOOBI U CHOPMUPOBATH
MPAKTHUYECKYIO JESITebHOCTD IIKOJIbHUKOB B U3y4aeMOU 00JIaCTH 3HAHU.

Pa3BépThiBanue cofepxkaHus 3HAHUM B IPOrpaMMe CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TO
M3Yy4€HHE BCeX MOCIeNYIOIMUX TeM 00ecTieunBaeTCs MPeAbIIyIINMH, a MEX1y YaCTHBIMU U
OOLIMMU 3HAHUSIMH MTPOCIICKUBAIOTCS CBSI3U.

[IporpamMma cocTouT U3 4 1OCTATOYHO CAMOCTOSITEIbHBIX TEMAaTUYECKUX MOYJICH.
MonynbHast CTpYKTypa Kypca, AuppepeHInpoBaHHOCTh 3aJaHUI MO3BOJISIIOT BApbUPOBATH
coJiep’KaHue Kypca B COOTBETCTBUU C OCOOEHHOCTSIMU YIYEHHMUECKOTO KOHTHHIE€HTA (COCTaB
y4eOHOMU T'PYIIIBI, YPOBEHb 3HAHUM, 00YJAIOIINXCS ), HATUYUS 000PYI0BaAHUS.

JIOCTIKEHHE COIMAIBHO-TICHXOJIOTHYECKHUX IeJiel o0ecreuynBaeTcs opraHu3anuei paboTsl
B Maiblx rpynnax. KosulekTuBHas JesTeNbHOCTh IMO3BOJSET pa3BUBATh y OOy4aromimxcs
KOMMYHHMKATHBHBIE KauecTBA. BbINoNHEHHE TpyNmoil MpaKTUYECKUX 3aJaHuil oOecrednBaeT
peain3aluio OCHOBHBIX MOJOXKEHUIl Merona Mamibix rpymnmn. CocTaB MaiblX TPYIIT MOXKET
MEHSIETCS NpPU TEepexo]e K H3YYCHHIO CIEAYIOLEro Monayis. OTo obecriednBaeT Ooliee
YCIEUIHYIO colfHan3anuio oOyyaroumxcs. [IpoexkTHas nesTebHOCTh MpelycMaTpUBAET MOUCK
HeoOxouMoM HemocTammeid WHGOpPMAlMKM B SHIUKIONEIUSAX, CIHPABOYHUKAX, HAY4HO-
NOMyJIsIpHOM TuTepaType, B InTepHere u ap.

OOyuaromiass J1eATENbHOCTh TIEarora 3aKIIOuaeTcsi B CO3JAHUM OPraHU3allOHHO-
MeJaroruyecKuX YCIOBUN ISl y4eOHO-TIO3HABATEIbHOM JIEATEIBHOCTH YYCHUKOB, B OKa3aHUU
UM  [EJaroru4yeckodl  MOAJNEpPKKH W METOJAMYECKOM  MOMOIIM,  OOECIeYMBAIOIINX
rapaHTUPOBAHHOE PEIICHUE UIAKTUYECKIX, PA3BUBAIOIIUX U BOCIIUTATEIbHBIX 3a/1a4.

®du3surKa - IKCIIepUMEHTaIbHAS HayKa, U3y4arollas MPUPOIHbIC IBJICHHUS ONBITHBIM ITyTEM.
[TocTpoeHnem TeopeTudecKux Mo aesei Gpusnka gaetT oObsiCHEHHE HA0II01aeMBbIX SBJICHHIM,
bopmynupyeT pU3NUECKUE 3aKOHBI, IPECKa3bIBAET HOBBIE SBJICHHUS, CO3AET OCHOBY JUIS
IIPUMEHEHMSI OTKPBITBIX 3aKOHOB IPUPOBI B 4EIOBEUECKOM NpakTHKE. [loaTOMy npu
OpraHu3alluM 3aHATUI 110 BHEYPOUHOU JEATEIILHOCTH OO0JbIIOE BHUMAHUE YIIENISAETCS
HKCTIIEPUMEHTAIbHBIM METOJIaM MCCIIEIOBAHNUS, UTOOBI Pa3BUBATh Y O0YJAIONIUXCSl HABBIKH
y4eOHOI1, MPOEKTHO-UCCIEI0BATENbCKOM U TBOPUECKOM 1A TEILHOCTH.

Me:xnpeaMeTHble CBSI3H, PEATM3YEMbIE TPOIPAMMOM BHEYPOUHOU AEATENBHOCTH «Mup
[i1) 71650597 O

Marematuka: rpaduka, perieHue 3a1a, IpoIeHTHI.

Buosorusi: )xuBble OpraHu3Mbl, OHOJIOTHYECKasl ONTHKA, KJIeTKa, Ornocdepa.

XUMHS: COCTaB U CTPOEHUE BEILIECTBA.




I'eorpadusi: MeTO b M3yUECHUS KIMMAaTa U HEJP 3EMIIH, aTMOCQEPHI.
DKoJIOTHs: 3arpsi3HEHUE aTMOC(HEpPbI, IKOJOTHIECKUE TPOLIECCHI, TAPHUKOBBIN AP PEKT,
ouocdepa.

Onucanue Mecta y4e0HOro npeaMera B yueOHOM ILIaHe

B yuebnom mnane MOY «Penenxast COILl» Ha BHEYpOUHYIO JEATENBHOCTH MO (pr3KKE B
10-11 x kmaccax BeigeneH 1 yac B megento B 10 kmacce. CornacHo KajeHAapHOTO rpaduka
Ha 2024/2025 npemycmotpero 34 yueOnbix Hemenu. Cpok peanu3anuu mporpammer — 1
roj. HarmpaBieHnue BHEYpOUHOH ESTEIbHOCTH-ECTECTBEHHO-HAYYHOE.

2. Conepxanue yueOHOTro Kypca

Copep:xaHue Kypca KaueCTBEHHO OTJIMYaeTcst OT 0a30Boro Kypca gusuku. Ha ypokax 3akoHbI
(hM3UKH paccCMaTPUBAIOTCS B OCHOBHOM Ha HEXUBBIX 00bekTax. OTHAKO OYEHb BaXKHO, UTOOBI y
YYaIuXcs MOCTETICHHO CKIIAIBIBAIINCH YOSIKICHUS B TOM, UTO, IIPUIMHHO -CJICICTBEHHAS CBS3b
SIBJICHUW UMEET BCEOOIINI XapaKTep U YTO, BCE SIBIICHUS, TIPOUCXOIAIINE B OKPYKAIOIIEM Hac
MHpE, B3aUMOCBsI3aHbL. B Kypce paccMaTpuBaroTCsl BONPOCHI, HAIPaBJICHHBIC HA PA3BUTHE
WHTEpeca K PHU3MKe, K SKCIIEPUMEHTATBHOH JIeATEIbHOCTH, (OPMUPOBAHUE YMEHHI pabOTaTh CO
CIPaBOYHOM JIUTEPATYpOoi. Bo BpeMs n3yuenus Kypca «ECTecTBEeHHO- Hay4Hasi TPaMOTHOCTB:
Mup ¢u3ukm» pedsTa MoIydaroT BO3MOXXHOCTD TPOBOIUTH UCCIIEAOBATELCKUI MTPOEKT TI0
J000MY M3 BEIOpaHHBIX HaNpaBieHW. Ha HTOTOBBIX 3aHATHSX 00yJaroIIHecs BHICTYAIOT U
3aIIMIIAOT CBOU MPOEKT.

[Tporpamma Kypca npemxycMaTpruBaeT BBIITOJHEHHE JTA00PATOPHBIX pabOT U IKCIIEPUMEHTOB €
UCIO0JIb30BaHueM o0opynoBanus «Touku Pocray:

Hudposas sadoparopuss RELEON yuyennueckas (¢pusuka)

Ob6ecrieunBaeT BBINOJIHEHNE YKCIIEPUMEHTOB 10 TeMaM Kypca (QU3UKH :

becnipoBoiHON MYNIBTUIATYUK C 6-10 BCTPOCHHBIMH JATYHKAMM:

Hudposoii natunk Temmnepatypsl (-40+165C)

udposoii natunk adbcomornoro nasnenus (0...700kI1a)

Jatunk marautHOTo noJist (-100...+100 mT)

Hatumk Hanpsokenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B)

JHatumk Toka (-1...+1A)

JaTunk akcenepomeTtp (£2 g; +4 g; £8 g)

Otnenpabie yeTporictBa: USB ocninmiorpad (2 xanana, +/-100B)

Axceccyapri:Kabens USB coennHHUTENBHBIN, 3apsaaHoe yeTpoicTBo ¢ kabenem miniUSB, USB
anantep Bluetooth 4.1 LowEnergy, kKoHCTpyKTOp Ui IPOBEACHUS SIKCIIEPUMEHTOB.

JJIeKTPOMAarHUTHBIE sIBJIeHHS — 8 yacoB

DneKTpocTaTHuecKue 3apsabl. beitoBbie anekTponpubopsl. JomaniHss
ANIEKTPONPOBOAKA. TexHHKa 0€30MacHOCTH U paboTe ¢ «OBITOBBIM AIIEKTPHYECTBOMY.
3HAaKOMCTBO C pabOTOM MHIMKATOPHOU OTBEPTKOM, SJEKTPUUECKUM TECTEPOM;
Hccae0BaHuE KBapTUPHOUM MPOBOJKY Ha MOKAPOOMACHOCTh, COCTaBICHUE
MPUHLUUINAATIBHON M MOHTAKHOM CXEMBI JIEKTPONPOBOAKH, OCHOBBI DJIEMEHTAPHOTO
PEMOHTA OBITOBBIX JEKTPOMPUOOPOB. DIEKTPUUECKUE CBOMCTBA TeJa YeIOBEKa.
buosnexrpuyectBo. oTopenenTopsl., MEKTPOPELENTOPbI, bBHo3neKkTpuuecTBo CHa.

MarauTtHoe 1oJie U ’KUBbIe OpraHu3Mbl. VICNoIb30BaHNE MAarHUTOB B OBITY.
Hcnonp30BaHne MaruuTa Kak MeTaJIOuCKaTesl.

Panuno. TeneBunenue. BnusiHue 31€KTpOMarHUTHOTO U3TYyYEHUS! HA dKUBOW OpraHU3M.
HccnenoBanue MHTEHCUBHOCTH JJIEKTPOMArHUTHOTO M3IIYYEHUS AJIEKTPOOBITOBBIX
MpUOOPOB C TOMOIIBIO PEHTT€HOBCKOM TIICHKH.



Mexanuyeckue KoJjie0aHus U BOJIHBI - 2 yaca

Mexannueckue Konebanus u yenoBek. [Ipoucxoxnenune 6mopurmos. Cepaie u
3BYKH, COIIPOBOKIAIOIINE pabOTy cepaLa U JIETKUX, UX 3aIuCh. CTETOCKOIIN
¢donengockomn. BeicTyknBaHue — Kak OJIMH U3 CIIOCOOOB OIpEIeIICHUs pa3MepOB
BHYTPEHHHUX OPraHOB U UX COCTOSHUSL.

3BYK KaK CpeICTBO BOCIIPHUATHSA U nepenaun napopmarun. Opran ciayxa. O6macTb
CIIBIIIMMOCTH 3BYKa. ['0J10COBOM anmapar yenoBeka. XapakTEPUCTUKU I0JIOCa YEJIOBEKA.
VYabTpa3Byk u uHPpa3ByK. PU3HUECKUE OCHOBHI YITPa3BYKOBOTO MCCIICIOBAHUS
YeJI0BEKA. 3BYKU MPUPOIbI.

TenoBble ABeHUA - 9 yacoB

Bunel temnonepenaun B ObiTy. Auddysus. Kunenume. Bompocsl 6e3omacHocTu B
TEINOBbIX  mpoueccax. CrocoObl  M3MepeHusi TemmepaTypbl. TepMOperyasiTopsl.
3HaueHue 1Bera g OQOpMIIEHHS] OBITOBBIX MPUOOPOB, MOCYHbI; IpOBEepKa padOThI
BEHTUJISILIUM; apoMaTHu3anus MOMELIEHUS, U3rOTOBJIICHHE BOJIOCSIHOTO
rurpomerpa. HacpleHHsbI, HEHACBICHHBIN nap. BitaxxHOCTS. 3HaueHue
TEMIEPATYPHOTO PEXKUMA U BIAXKHOCTH JIJIS )KU3HEACSTEIbHOCTH YeIOBEKa.

OnTuuyeckue siBjieHus1 - 14 yacos

®otomerpus. CBETOBOM MOTOK. 3aKOHBI OCBEIIEHHOCTH. 3aKOHBI F€OMETPUYECKOMN
ontuku. 3epkano. [locTtpoeHne M300paKeHHS B TUIOCKOM 3€pKajie M B CHCTEME 3EpKall.
Tonkas nuH3a: HaxoXXJeHHE OOBeKTa Mo xoay Jjayded. Dopmyna TOHKOW JIMH3HIL.
Crpoenue rnaza yenoBeka. duznueckne OCHOBBI 3peHUS yenoBeka. [ledexTsl 3peHus
u crnocoObl HX wucnpaBieHus. Pacuer mnapaMeTpoB JHMH3BI U H300pa)KeHUs.
CnekTpanpHass M DHEpreTuyeckas 4YyBCTBUTENBHOCTh rias3a. [losiHOe BHyTpeHHeEe
oTpaxxkenune. BomHoBas ontuka. Jlucnepcus cBera. Mutepdepennus u nudpakuus cBera.
CBeTOBBIE SIBICHUS B IPUPOLE.

3amuTa npoekToB — 1 yac

Bueypounast nesTenbHOCTh MpeAnojaraeT OoJbIIYyI0 CaMOCTOATEIbHYI0 PaloTy
yuanuxcsa. TeopeTnueckuit Marepuai JIOJKEH ObITh HEpa3pbIBHO CBA3aH C IpakTukoil. [lpu
noadope AUJAKTUYECKOTOo MaTepHualia MCIOJb30BaTh 3a/laHusl BCeX BUJOB U ypoBHeil. Bee
MpaKkTH4ecKue paboThl  MPOBOIATCS Oe3 ykazaHuwili K paboTe, 4TOObI BBIMOJIHEHUE 3aJlaHUI
ObUIO TBOPUYECKUM IpolieccoM. B ciaydae 3aTpynHEHUNH HEOOXOIUM WHIMBUAYAIbHBIN MOIXO],
KOTOPBIH 3aKIIF0YaeTCsl B UCTMOJIb30BAHUU KPATKOTO WUJIU MOAPOOHOTr0 omucanus padoTel. O0bEM
MaTrepuaga M3y4aeMbIX TeM 3aHSITHI U KOJIMYECTBO OTBEACHHBIX HA ATO YaCOB OMNpPEIENIAeTCS
CaMHUM Y4YHUTEJIEM.

[Tpuemsl 1 MeTOABI PaOOTHI, KOTOPBIE MIIAHUPYIOTCS MPU PeaTu3aluu IPOTPAMMBI:

-CaMOCTOSITeNIbHBIE PA0OTHI C HCTOYHUKAMH UH(OpMALINU;

-YCTHBIE COOOIICHUS yYaIIUXCs C MOCIeAYIOEeN TUCKYCCUeH;

-3BpUCTUYECKHE Oece/bl;

-3JIEMEHTBI UT'POBBIX TEXHOJIOTHl;

-BBIMOJIHEHNUE YKCIIEPUMEHTAIBHBIX U MPAKTHYECKUX padOT TO TEIUIOTE,

ONTHKE;

-paboTa ¢ TUJAKTHYECKUM MaTepHalIOM;

-CaMOKOHTPOJIb YYaIlIUMUCS CBOUX 3HAHMM 10 BOIMPOCAM Ui MTOBTOPEHHS.

3. Ilnanupyemble pe3yJbTaThl OCBOCHUsI Y4eOHOI0 MpeaMeTa, Kypca



[Tnmanupyemble pe3yabTaThl OCBOCHUS MPOrPaMMbl HAIIPABIICHBI HA Pa3BUTHE YHUBEPCAIBHBIX
y4eOHBIX JIeHcTBHA, yueOHOM 1 obmenonabp3oBarenbckoit MKT-kommnerenTHOCTH 00ydaromuxcs,
OTIBITA IPOSKTHOM JIEATETHHOCTH, HABBIKOB pabOTHI C MH(pOpMAIHEH.

JIMYHOCTHBIE:

ChopMupoBaHHOCTH MMO3HABATEIHHBIX MHTEPECOB K MPAKTUYECKON M MPOCKTHON ACSITEILHOCTH
U OCHOB COLHAJIHHO-KPUTHYECKOTO MBIIUICHUS Ha OCHOBE Pa3BUTHS HWHTCIUICKTYaIbHBIX W
TBOPYECKHUX CIIOCOOHOCTEH yUaInxcs;

YOeKICHHOCTh B BO3MOXHOCTH TIIO3HAHWS TPUPOJBI, B HEOOXOIUMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS JOCTHIKCHUI HAYKH W TEXHOJIOTHH IS JAbHEHIIIETO Pa3BUTHS YEJIOBEUECKOTO
OOIIeHMS, YBOXKCHWE K TBOpIAM HAYKH M TEXHUKH, OTHOIICHHWE K (U3MKE KaK K DIEMEHTY
0011e4eI0BeUeCKON KyJIbTYpHI;

CaMOCTOSATEIFHOCTh B MPHOOPETEHUN HOBBIX 3HAHWW W MPAKTHYCCKUX YMEHUH IMOHUMAHWHM HX
3HAUEHUS IS JATbHEHIIIETO N3YICeHUS ECTECTBEHHBIX JTUCITUTLINH;

MotuBarmsi  00pa3oBaTebHON  JICATEIHHOCTH  IMKOJBHUKOB HAa OCHOBE JIMYHOCTHO-
OPUEHTHUPOBAHHOTO ITOJIX0/1a;

YMEHHUH OTPEJCIIATh TPAHUIBI COOCTBEHHOTO 3HAHWS W HE3HAHWS; Pa3BUTHU CIIOCOOHOCTH K
caMooIlleHKe (OIleHMBaTh COOCTBCHHYIO Y4YEOHYIO JICATEIbHOCTB: CBOW JIOCTHIKCHHUS,
CaMOCTOSITCIIBHOCTh, MHUITUATHBY, OTBETCTBEHHOCTD, TPHYMHBI HEY/1a4);

dopmupoBaHUEe IICHHOCTHBIX OTHOIICHWUH JOYr K JIPYry, YYHTEI0, aBTOpPaM OTKPBITHHA W
M300peTeHUH, pe3ynbTaTaM 00yJIeHHS.

c(OPMHUPOBAHHOCTH KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIICHHUH W COTPYJHHYECTBE CO
CBEPCTHUKAMH H YIUTEIIEM;

ycBoenun Tb mnpu mpoBemeHMH TmpakTHUECKHX padoT, chopMUpPOBaAaHHOCTH OEpeKHOTO
OTHOIIEHHUS K IIKOJIBHOMY 000PYA0BAHHUIO.

MeTtanpeaMeTHble:
B cdepe pecyriamuenvix yauBepcaabHbIX YICOHBIX JCHCTBUM:

OBJ'IaI[eBaTB HaBbIKaMH CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I${ HOBBIX 3HaHPII>'I, OpraHuvsanuu

y4eOHOW JEATEIbHOCTH, IIOCTAaHOBKA IIeJiel, IIJIAaHWPOBAHUS, CAaMOKOHTPOJISI M OLICHKH
pe3ynbTaTOB CBOCH JEATEIbHOCTH, YMEHUSIMH IPEABUACTh BO3MOJKHBIC PE3yJIbTaThl CBOUX
JICUCTBHI;

[ToHnMatp paznuuus MEXIy HCXOTHBIMU (akTaMHd U THUIIOTE3aMH JJId HX OOBICHEHUS,
TEOPETUYCCKUMHU MOJICISAIMA M PEAIbHBIMU OOBEKTaMH, OBJIAJIEBaTh YHUBEPCATHHBIMHU
yu4eOHBIMU JCWCTBUSIMM Ha TMpPUMEpax THUIMOTe3 Ui OOBSCHEHUS H3BECTHBIX (PAKTOB U
AKCIIEPUMEHTAJIbHON TPOBEPKHU BBIJIBUTACMBIX THIIOTE3, Pa3paOOTKH TEOPETHYECCKUX MOjeen
MPOIICCCOB HJIH SIBJICHUI;

B cdepe nosnasamenvuwix yHuBepcanbHbIX YU€OHBIX IEHCTBUMN:
dopmupoBaTh yMEHHUSI BOCIPUHUMATh, IepepadbaThiBaTh M MPEACTaBIATh HH(POpPMALHIO B

CIIOBECHOHM, OOpa3HOW, CHUMBOJMYECKOW (OopMax, aHAIM3UpPOBaTh H IepepadaThIBaTh
MOJIYYCHHYIO MH(OPMAIINIO B COOTBETCTBHH C TIOCTABIICHHBIMH 3a/1a4aMH, BBIJCISATH OCHOBHOE
CoJiepKaHWEe MPOYMTAHHOTO TEKCTa, HAXOJWTh B HEM OTBETHl Ha TOCTABIICHHBIC BOTPOCHI U
p3araTh €ro;

BBIJIBUTaTh THIIOTE3bI, OCYIIECTBIIATh UX MIPOBEPKY, MOJIb30BATHCS OMOTMOTECUHBIMU KAaTAJIOTAMH,
CTECIUATBHBIMH CITPABOYHUKAMH, YHUBEPCATBHBIMU SHITUKIIOTICTUSIMHE JIJISl TIOUCKA HHPOPMAITUU
00 00BeKTax.



[IproOperats OMBIT CAaMOCTOSATENBHOIO MOWCKA, aHamM3a W orbopa uHOpMamuu ¢
UCIIOJIb30BAHUEM PAa3JIMUHBbIX MCTOYHMKOB, M HOBBIX HH(POPMAIMOHHBIX TEXHOJOTHU JUIs
peLICHHUS T03HABATEIILHBIX 3a/1a4;

OcBauBaTh TpPUEMBI JCHCTBUII B HECTAHAAPTHBIX CUTYalUsX, OBJIAJCBATh IBPUCTUYCCKUMHU
METOJJaMH PEIIEHHsI TPOoOIeM

B chepe xommynuxamusnwvix yHUBepCcaIbHBIX YICOHBIX CHCTBUI:
Pa3zBuBaTh MOHOJOTMYECKYH0O M JUAJTOTHYECKYIO pPEYb, YMETh BBIPaXaTh CBOWM MBICIH U

CIOCOOHOCTH BBICIYIINBATh COOECETHHKA, MOHMMATh €r0 TOYKY 3pPEHHS, MPU3HABATh IPABO
JPYroro 4ejoBeKa Ha €ro TOYKY 3peHus, IPU3HABATh IIPABO IPYroro 4eJ0BEeKa HA HNHOE MHEHHUE;
®opmupoBaTh yMEHMsI pabOTaTh B TPYNIE C BHIIOJHEHUEM pPa3INYHBIX COLMAIBHBIX POJIEH,
MIPEJICTaBIATh U OTCTAaUBaTh CBOM B3IVISIBI U YOEXKIEHNUS, BECTU IUCKYCCHIO.

IIpeameTrHbIe:

dopMUpOBaTH MPEJICTABICHUS O 3aKOHOMEPHOU CBSI3U M TIO3HAHUS TIPUPOJIBI, 00 00BEKTHBHOCTH
HAyYHOTO 3HAHUS;, O CHCTEMOOOPA3YIONIeH PO (GU3NUKH JIJIsl Pa3BUTUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKA W TEXHOJIOTHH; O HAYYHOM MHPOBO33PCHHH KaK pe3yJbTaTe M3YUeHHUS OCHOB
CTpOEHUS MaTepuu B (PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

dopmMupoBaTh MEPBOHAYAIBHBIC MPEACTABICHUS O (DU3MUECKOW CYNTHOCTH SIBIICHUH MPUPOIBI
(MexaHWYeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX M KBAHTOBBIX), BHJAaX MaTepuu (BEIIECTBO U
T0JIe), IBFOKEHUH KaK Crioco0e CyIeCTBOBaHUS MaTepUH; YCBAUBATh OCHOBHBIC MIICH MEXaHHKH,
ATOMHO-MOJICKYJISIPHOTO YYE€HHUS O CTPOCHHUH BEIIECTBA, 3JEMEHTOB JJICKTPOIMHAMHUKU U
KBaHTOBOM (PM3UKH; OBJIa/I€BAaTh MOHATUWHBIM alapaToM M CUMBOJIHMYECKUM SI3BIKOM (U3UKH;
[IpnoOperaTh OMBIT NPUMEHEHHUS HAYYHBIX METOJIOB MO3HAHUS, HaOMIOACHUS (U3HUYECKUX
SIBIIGHUH, TPOCTBIX 3KCIIEPUMEHTANbHBIX HMCCIEI0BAHUM, MPAMBIX U KOCBEHHBIX M3MEPEHHH C
WCIOJIb30BAHMEM  aHAJOTOBBIX M UU(POBBIX HU3MEPHUTENBbHBIX MPUOOPOB; TOHHUMATh
HENU30€KHOCTh MOTPEITHOCTH JIIOOBIX U3MEPECHHI;

Oco3HaBaTh HEOOXOJIUMOCTb MPUMEHEHUS JOCT)KEHMH (M3UKHM W TEXHOJOTHUH s
paIMOHAaIBLHOTO MPUPOIOIIOJIb30BAHNUS;

OBnaneBatb OCHOBaMH 0€30MAaCHOTO HCHOJIB30BAHUS €CTECTBEHHBIX M HCKYCCTBEHHBIX
ANIEKTPUYECKMX U MAarHUTHBIX MOJIEH, FIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX HMOHU3HUPYIOUIUX H3IydeHUH BO M30€KaHUE MX BPEIHOTO BO3JEHUCTBUSA Ha
OKPYKAIOIYIO CPEly U OpPTraHU3M YEJIOBEKa;

Pa3BuBaTh ymeHHE MJIaHHUpPOBaTh B TOBCEIHEBHOU KH3HU CBOU JIEHCTBUS C NPUMEHEHUEM
MOJIyYEHHBIX 3HAHUN MEXaHUKH, HJIEKTPOJMHAMHUKHU, TEPMOJUHAMUKUA U TEIUIOBBIX SIBICHUN C
LeJbI0 COepEKeHUs 3I0POBBS;

dopmupoBaTh MPEACTABICHUS O HEPAIMOHAIHLHOM HCIOJIb30BAaHUHM MPUPOIHBIX PECYPCOB U
SHEPruM, O 3arpsA3HEHUU OKPYXKAIOIIEH cpeibl Kak CIEJCTBUU HECOBEPIICHCTBA MAIlUH U
MEXaHHU3MOB.

4. TemaTH4eckoe IVIAHUPOBAHUE KypPCa «EcTecTBEHHO- HAYYHASI [PAMOTHOCTh:
Mup ¢pusukn».

10 kmace (1 yac B HeeTI0)



Ne | Tema KoanuyectBo yacos | JlabopatopHbie
n/n padoThI

1 DNEKTPOMAarHUTHBIE SIBJICHUS 8 1

2 MexaHnueckue KojaeOaHus U BOJHBI 2

3 TennoBele sBICHUS 9 3

4 OnTuyeckue siBICHUS 14 4

5 3amura IpoeKkToB 1

Bcero 34 8

5. VYUEBHO-METOJAUYECKOE OBECNIEYEHUE OBPA30OBATEJABHOIO
MPOILIECCA

<
=2

= o Y4eOHHK Jlureparypa

4
= 4 (aBTOp, 1. Bbormanos K.}O. «®u3suk B roctsix y 6uonora» M, Hayka,




Ha3BaHUe, roj
U31aHusl,
HU31aTeJIbCTBO)

1986;

2. Kabapaun O.® «Bueypounas padota no ¢puzuke» M,
[Ipocsemenue 1983;

3. Ilepenbman «3anumatenbHast puzuka» 1-3 yacts M,
Hayxka 1980;

4. Tapacos JI.B ®usuka B npupozae M, [Ipocsemienue 1988;

5. CwmupnoB A.Il., 3axapos O.B. Becénbrit 6ai1 v BIryM4nBBIii
ypok: @usnyeckue 3a4a4u ¢ JUPUIECKUMU YCIOBHIMU. - M.:
Kpyro3zop, 1994;

6. VYcombues A.Il. 3agaun no ¢pu3MKe HA OCHOBAHUU
JUTEpPaTypHBIX CIOKETOB. - EkarepunOypr: Y-®akropus,
2003;

7. EnoxoBuu A.C. CripaBOUHUK MO (PU3HMKE U TEXHUKE. - M.:
[Ipoceemienne, 2006;

8.  «Ilo3Haii camoro ce0st» / bubmmoreka «I[lepBoe ceHTIOps»
cepusi «®Pusuka» Boirryck Ne26 2009;

9. Kukxomn U.K. Pacckassl o puzuke u pusnkax //
bubnmnoreuka «KBant». Brem. 53. M.: Hayka; . pea. ¢us.-
Mar. JuT., 1986;

10. Tambnepmrreiin JI. 3anumarenbHas ¢puznkay. - M.: PocmaH,
1998;

11. Mapos M.41. ITnanerst Conneunoii cucremsl. — M. Hayka,
2011;

12. Tut Tom Hayunbie 3a6aBbl. ®u3uKa: ONbIThL, (POKYCHI U
pasBiieuenus: mep. ¢ ¢p. - M.: ACT: Actpens, 2007,

13. VYokep [x. ®usnveckuii peiepepk. - M.: Mup, 1979.

14. JleonoBuu A.A. ®usnveckuii kanenockor. - M.: bropo
KBan tym™m, 1994;

15. Apakensu M.K., Baitnmreiin JI.W. Dnektpo6e3omnacHOCTh
B JKWJIBIX 3J1aHMsX.- M.: DHeproatomusaar 1983;

16. Tynpumackuii M.E. COOpHHUK KaueCTBEHHBIX 3aja4 110
dusuke. M.: «lIpocsemenue» 1965;

17. IOdanosa W1.JI. 3annmaTtenbHbIe Beuepa o (pu3uke B
cpeanent mkoisie. M. «IIpocsemenuey, 1990.

padouast
TeTpajb,
TeTpaau JIf
J1a00paTOPHBIX
padort

1.B.®. lunos Pabouas TeTpanp s IpOBEICHUS
nabopaTopHbIX padoT 9 kiacc. — M.: IIpocsemenue , 2007

2. B.A. KacesanoB, B.A. KopoBun Terpaap 115 1a00paTopHBIX
pabot 10 ximacc — M.: Ipoda, 2008

3. B.A. KacesnoB, B.A. KopoBun TeTrpaap 115 1a00paTopHBIX
pabor 11 kmacc — M.: lIpoda, 2008

JINJaKTHYEeCKHe
MaTepuabl

Kaprouku-3amanusi Ui BBINOJHEHHS MPAKTHYECKUX pabor./
B.®. ITunos — M.: IIpocsenienue , 2002.

Paznatounsiii marepuan no ¢usuke / YmakoBa M.A. — M.:
[Ipocsemenue , 1990.

MeTOAUYeCKHue
MaTepHAJIbI

TemaTtnueckue MMPE3CHTAIUUIIO COACPIKAHUIO nporpamMmal
BHeypO‘{HOﬁ JIesaTenbHOCTH «Du3rKa BOKpPYI" HAC»

Texnnuyeckue cpeacraa
o0yueHust

Komnerorep ¢ BbIXOogOM B IHTEpHET, MyIbTUMEAUMHBIN
IPOEKTOP.

Kommuiektel  yueOHO-mabopaTopHOro  O00OpYyAOBaHHE  JUIA
IPOBE/ICHUS MPAKTUUYECKUX PaboT.

Hudposas madboparopusi RELEON yuyennueckas (puzuka)
ObecnieuynBaeT BHINOJIHEHUE SKCIIEPUMEHTOB IO TeMaM Kypca




busuku :

BecnipoBo1HOV MyTBTUIATYHK C 6-F0 BCTPOCHHBIMH JTATYUKAMU:
Hudposoit natunk remmnepatypsl (-40+165C)

Hudporoii narunk adcomorHoro nasierwus (0...700kI1a)
Hatuuk marautaoro moJist (-100...+100 mTo)

Hatuuk Hanpsixenus (-2...+2B; -5...+5B; -10...+10B; -
15...+15B)

Hatuuk Toka (-1...+1A)

Hatuuk akcenepometp (£2 g; +4 g; +8 g)

OtnenwHbIe yeTpoiicTBa: USB ocumutorpad (2 xanana, +/-
100B)

Axkceccyapoi:Kabens USB coemMHUTENBHBIN, 3apsaHOe
yctporictBo ¢ kabenem miniUSB, USB agantep Bluetooth 4.1
LowEnergy, KOHCTpYKTOp JUIsl IPOBEIEHUS dKCIIEPUMEHTOB.

Harasausie mocoous

Tabnuipl, MaxkeThl, JICHCTBYIOIIME MOJIEIH, TeYaTHbIE U
MHTEPAKTUBHBIE TUIAKATHI [0 U3Y4AaEMbIM TEMaM

Iudgposbie 06pazoBaTeIbHbIE PECYPChI:

HHTEpHeT- bubnuoteka — Bc€ o npeamery «Du3nkay.
pecypchbl http://www.proshkolu.ru
BupgeoonsiTel Ha ypokax. http://fizika-class,narod.ru
Enunas xomnekuust undpoBbix 00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru
HHTepecHbIe MaTepualtbl K ypokaM (pH3UKH TI0 TeMaMm;
HarJsIHbIe mocoOus K ypokam. http://class-fizika.narod.ru
[{udpossie 0OpazoBaTenbHBIC pecypchl. hitp://www.openclass.ru
DsexkTpoHHbIe ydeOHuKH 10 dusuke. http://www.fizika.ru
npoyue Cepuss muckoB DVD: MynsTumenuiiHoe ydeOHOe mocoOue
(muckm, 3J1. «Harnsnnas ¢puzuka»
nocoous u Cepus quckoB DVD: COopHUK 1€MOHCTPALITOHHBIX OMBITOB IS
T.IL.) cpeaHen 00111e00pa3oBaTEIHHON IIKOJIBI «IIxoIBHBIM

dbusndeckuii sxkcnepuMeHT» / COBpEMEHHBIH T'yMaHHTApHBIN
yHuBepcutet 2006

Cepus quckoB DVD: «OHnuknonenus atoma» / ['ockaprnoparus
«Pocaromy, 2012

Juck  «Atom Ha cayxOe denmoBeky»/ I ockapmopanus
«Pocaromy», 2001

KajengapHo- TeMaTHueCcKoO€ IJIAHUPOBAHHE

Ne
3aHATUS

Tema 3ansaTus Hcnonb3oBanue 000py1oBanus

OIl EHH « Touxka pocra»



http://www.proshkolu.ru/
http://fizika-class,narod.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

n/n

DJIeKTPOMArHUTHBIE siBjieHus (8 yacoB)

DneKTpUUYECKue 3apsabl U )KUBbIE OPTaHU3MBI.
BinstHue 351€KTpUYEeCcKOro 1o Ha )KUBBIE
opraHusmsl. buosnexTpuyecTso.

JladopaTopHas padora «OnpenencHue
COIIPOTUBJICHHUA TKaHel 4eJIOBEeKay

Jatuuk Hanpspkenust (-2...+2B; -
5...+5B; -10...+10B; -15...+15B),
Jatuuk Toka (-1...+1A)

[IpupoaHbIE U UICKYCCTBEHHBIE JJIEKTPUUYECKHE
TOKH.

WcTopus sHepreTuku. JHeprust
JIIEKTPUYECKOTO TOKA U €€ UCIIOJIB30BAHHUE.

Kondepenmus «IneKTpudecKue ceTi
MpoOJIEMBI ¥ TIEPCIIEKTUBbI. AJbTepHATUBHBIE
WCTOYHUKHU SHEPTUU»

MaruuTtHoe noJie 3eMJId U ero BIUSHHE Ha
qeJI0BEKA.

llaTqI/IK MArdimTHOTO I10JIA
(-100...+100 MTo)

CBoMCTBA DIIEKTPOMAarHUTHBIX BOJIH HU3KOU
4acTOThl. PaIMOBOJIHBI U UEIOBEK.

llaTqI/IK MArdimTHOT O I10JIA
(-100...+100 MTo)

buonoruueckue cBOMCTBA AJEKTPOMATHUTHBIX
BOJIH BBICOKOM YaCTOTEI.

OrtnenbHbie yeTpolictBa: USB
ocimutorpad (2 xanana, +/-100B) .

Mexannuyeckue KoJ1e0aHUS U BOJIHBI (2
yaca)

Konebanus 1 BOJIHBI B )KUBBIX OpraHU3Max.
Konebanus u yenosek. buopurm.

10

3BYK Kak CpeJICTBO BOCIIPHUATHS U Mepeiadynt
uHpopmanuu. YIbTpa3ByK U HHPPaA3BYK.

TensioBble siBjeHust (9 yacoB)

11

9Hepr1m TOILJIMBA. TCHHOSHepFeTI/IKa.
Bnusuue TEMIICPATYPHBIX YCJIOBI/Iﬁ Ha )XU3Hb
YCJIOBCKA.

12

JlaGoparopHas padora «/3meHeHue
TEMIIEPaTyphl BEIIECTBA IPU MEPEXOJIE U3
TBEPOTO B ra3000pa3HOE COCTOSIHHE.
[TocTpoenue rpaduka 3aBUCUMOCTH
TEMIIEPATYphI Te€JIa OT BPEMEHUY.

[MudpoBoii AaTYMK TeMIepaTypsl (-
40+165C),

13

TennoBoe 3arps3Henue armocgepsl. Pemenue
3a7ad.

14

Buns! Tpancniopra. [Ipumenenue pa3innyHbIX
BHJIOB TPAHCIIOpPTa B HALLIEM PETHOHE.
Bnusinue paGoThl TEIUIOBBIX JBUraTeNeil Ha
9KOJIOTHYECKUE TPOLIECCHL.

15

Kpyrunslii cton: «3meHenue kiumMara -
MApHUKOBBINA 3P PeKT u raodansHOe
NOTEIUICHUE KIUMATay.




16

TennoBsle MPOLIECCHI B TEJIE YEIOBEKA.

[udpoBoii faTYMK TeMIepaTypsl (-
40+165C),

17

JladopaTopHas padora «OnpeneneHue
JIBIXaTeIIbHOTO 00BhEMA JICTKUX YETIOBEKaY
JladopaTopHas padora «OnpenencHue
JTABJICHUS KPOBHU YEIJIOBEKAY

[{udpoBoii AaTYMK aOCOTIOTHOTO
nasnenus (0...700kI1a)

18

Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4.
(Ocunonoe ypaBuenue MKT, konuuectBo
BEILIECTBA)

19

Pemenue skcriepuMeHTATBHBIX 3a71a4.
(YpaBHEHHE COCTOSHUS HIEATHHOTO Ta3a.
Bnaxxnocts Bo3myxa)

Ontuueckue siBjaenusi (14 yacon)

20

dotomerpus. CBETOBOM MOTOK. 3aKOHBI
ocsenieHHocTH. JITabopaTopHast pabota
«OmnpeneneHue ypoBHS OCBEIIEHHOCTH B
KJ1acce»

21

HckyccTBeHHOE OCBelieHre. Buibl
ANEKTPUIECKUX JIAMIT.

22

3epkanbpHOE U paccessHHoe (auddy3Hoe)
OTpa)k€HHE CBETA.

DxcnepuMeHTanbHas padota: «I[loctpoeHue
M300paxKeHMs B TNIOCKOM 3€pKajie.

23

DKcnepuMeHTanbHas padota: “MHOTOKpaTHOE

n300pakeHUe IpeIMeTa B INIOCKUX 3epKajax’”.

24

JIunsel. I'1a3 kak onTruyeckast CUCTEMA.
JledekTsl 3peHus.

25

[TocTpoenue n300paxkeHUs B cCTEME 3epKall.

26

[Tosie 3penus.

27

CriocoOsl uctpaBieHus AeQEeKTOB 3pEHHUSL.

28

JlaGoparopHas padora: «OnpezneneHue
(hOKYCHOTO paccTOSTHUS M ONTHYECKOMN CHIIBI
OYKOB»

Pemenue skcriepuMeHTAIBHBIX 3a71a4.

[{udpoBoii JaTUnK paccTOSIHUS

29

CBeToBbI€ sIBIICHUS B IpUpo/ie (paayra,
MHPaXH, TAJI0).

30

OnTHyecKkre WLTIO3MH HaIlero 3pCHUA.

31

buonoruueckas onTuka. ()KI/IBBIC 3€pKaja,
TJ1a3-TCpMOMETP, paCTCHUA - CBGTOBOZ[LI).

32

XKusoii cBeT. (CBeueHue MOps, CBETSIIUECS
OpraHU3Mbl, XeMHUIFOMUHECLICHIINS,
OMOTIOMUHECIICHIIHS ).

33

DKosoruyeckue npooaeMsl 1 obecrieyeHue
ycTOMuuBOCTH 6UOC]EpHI, CBSI3aHHBIE C
paccesiHuEeM U MOTJIOLEHUEM CBETA.

3amura npoexkToB (1 yac)




34 3ammTa MpoeKToB

AHHOTAIMS

PaGouas nporpamMmma BHCypO‘lHOfI JIesTenbHOCTH «EcTecTBeHHO- Hay4YHad rpaMOTHOCTb: MI/Ip
(1)I/I3I/IKI/I»peaJ'II/I3yCT OCHOBHYIO 06pa30BaTCJIBHy10 nporpammy CpCaHero O6pa3OBaHI/I$I B



IIpOrpaMMe IPeTyCMOTPEHBI BO3MOKHOCTH Ul pa3BUTUSI OCHOBHBIX BUJIOB JESTEIHOCTH
00y4aromuxcs B COOTBETCTBUH C UX BO3PACTHBIMU OCOOCHHOCTSIMH.

B xoJ1e u3yueHus 1aHHOTO Kypca, y4aluecs: He TOJIbKO YA0BIETBOPST CBOU
oOpa3oBaTesibHbIe TOTPEOHOCTH, HO U MOJIy4aT HABBIKH UCCIIEAOBATEIBCKON e TETLHOCTH,
MO3HAKOMSITCS] C METOJAMHU UCCIIEIOBaHUS B (U3UKE M OMOJIOTHH, TOJIyYaT KpaTKHe JaHHbIE O
MEIUIIMHCKON 1 Ouosoruueckoit anmnaparype. HaBbiku, noigydeHHbsle Ipu paboTe ¢
M3MEPHUTEIbHBIMH TPUOOPAMH, BHITIOJTHEHUE MIPAKTHYECKUX Pa0dOT M MOCTAHOBKA SKCIIEPUMEHTA
MPUTOIATCS B JalbHEHINICH HAYYHO-TEXHHUECKOU AeATeIbHOCTH. OOBSICHEHUE OTIEIBHBIX
IIPOLIECCOB, MPOUCXOIAIINX B )KUBBIX OPraHU3Max Ha OCHOBE (PU3MUECKUX 3aKOHOB IIOMOXKET UM
YCTaHOBUTD IIPUUMHHO-CJIEICTBEHHBIE CBSI3H, CYILIECTBYIOIIME B )KUBOM M HEXUBOU MPUPOJE,
chopMHUPYET HHTEPEC HE TOJIBKO K (PH3UKE, HO U K HAYKE B I[EJIOM.

[IporpamMma Kypca HOCUT MTPaKTUKO-OPHUEHTUPOBAHHBIN XapaKTep C 3JEMEHTaAMH Hay4yHO-
HCCIIEI0BATENIbCKON AESITETLHOCTH U TIOCTPOEH C OMOPOI Ha 3HAHMS U YMEHUS, TIOJTyYeHHbIE
yUalIUMUCS HpU U3y4eHUU QU3NKH, XUMUHU, OUOJIOTHH.

Kypc “Mup ¢usuku ” sBisieTcss UHTErpUPOBAHHBIM U MIPEIIOoJIaraeT 3HAKOMCTBO C
OTpeIeIEHHBIM aclIeKTOM 0a30BOM HayKHU - (U3KMKU U HAIIPABJIEHUSMU UCCIIEA0BaHUN, KOTOPbIE
BO3HUKJIM Ha CThIKE (PM3UKU XUMUHU, OMOJIOTUH, U IKOJIOTUU. OH CIOCOOCTBYIOT PacIIMPEHUIO
Kpyro3opa o0ydarouuxcs, noaaep>KaHuio HHTepeca K U3yd4eHuto (GU3MKM U HampaBiieH Ha
pelIeHre JMYHOCTHO 3HAUUMBbIX JUIS YY€HUKa MPUKIAHBIX 337a4. BritoueHue B mporpaMmy
BOIIPOCOB, CBSI3aHHBIX C (PU3UKOM UeI0BeKa, MO3BOJIUT yJaIllUMCS MTPOJIBUHYTHCA 110 IYTH
MO3HAHUS cCaMHX ceOs, JTydllle OHITh PUPOIY YETOBEKa U €r0 BOZMOYKHOCTEH.



