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AHHOTAUA

Pabouas mporpamma BHEYPOUHOH aesATENBHOCTH «Mup (U3MKM» pearn3yeT OCHOBHYIO
0o0pa30oBaTeNbHYI0 MPOrpaMMy cCpefaHero obOpa3zoBaHus B  mporpamme npeaycMOTpEHBI
BO3MO>XHOCTH JJIsl Pa3BUTUSI OCHOBHBIX BHJIOB JESTEIBHOCTH O0Y4aroIIMXCs B COOTBETCTBUHU C
UX BO3PACTHBIMU OCOOEHHOCTSIMHU.

B xome wu3yueHus JaHHOTO Kypca, Yydalquecs HE TOJIbKO YIOBIETBOPAT CBOHU
oOpa3oBaTesibHble MOTPEOHOCTH, HO W IOJy4yaT HABBIKUM MCCIIEOBATENIbCKON AEATeNbHOCTH,
MO3HAKOMSITCSI C METOJIaMH HMCCIIEI0BaHUs B (pu3uMKe M OMOJOTHMHU, NOJIY4aT KpaTKUe JaHHBIE O
MEIMIUHCKOW U Ouonormdyeckodl ammapatype. HaBblku, mnosyueHHble mpu pabore ¢
U3MEPUTEIbHBIMU MPUOOpAaMH, BBHIIIOJHEHHE MPAKTUUYECKUX PadOT U MOCTAHOBKA HKCIIEPUMEHTA
OPUTOJATCA B JalbHEHIIEH HAay4YHO-TEXHHYECKOH JesTeNbHOCTH. OOBsACHEHHE OTAEIbHBIX
IIPOLIECCOB, MPOUCXOISALINX B )KUBBIX OPraHU3Max Ha OCHOBE (PU3NYECKUX 3aKOHOB IIOMOKET UM
YCTaHOBUTBH IIPUYMUHHO-CJIECICTBEHHBIE CBSI3M, CYLIECTBYIOIME B XMBOW M HEKUBOW NPUPOIE,
chopMHpyeT HHTEpEC He TOJIBKO K (PU3HKE, HO U K HAYKE B LIETIOM.

IIporpamma Kypca HOCUT INPaKTHKO-OPUEHTUPOBAHHBIM XAapaKTep C JJIEMEHTAaMU Hay4dHO-
HCCJIEI0BATENIBCKON NIEATEIBHOCTH U IIOCTPOEH C ONOPOM HA 3HAHUSA U YMEHMS, IOJy4YCHHBIC
y4aIlUMUCS NPU U3YYEHUU (PU3UKH, XMMUHU, OUOJIOTHH.

Kypc “Mup ¢usukn ~ sBiseTcss HHTETPUPOBAHHBIM M IPEAINONAraeT 3HAKOMCTBO C
OIpe/ieNIEHHBIM acCeKTOM 0a30BOM HayKH - (M3MKU U HANPaBICHUSMH MCCIEJOBAaHUMN, KOTOpPbIE
BO3HUKIIM Ha CThIKE (DU3UKU XUMHH, OHONOTHH, U 3KoJoruu. OH COCOOCTBYIOT PaCIIMPEHUIO
Kpyrozopa oOydaroUIMxcs, MOJJIEpPKaHUI0 MHTEepeca K M3ydyeHHIO (U3MKM W HampaBieH Ha
peleHne JTMYHOCTHO 3HAYMMBIX JUI YYEHHMKa NMPUKIAIHBIX 3a4ad. BkirodeHue B mporpammy
BOIPOCOB, CBSI3aHHBIX C (DU3UKOM 4eJIOBEKa, MO3BOJUT YYALIUMCS NMPOJBUHYTHCS MO IYTH
MO3HAHUS CaMUX ceOs, JIydllle MOHATh IPUPOAY YEIOBEKa U €ro BO3MOKHOCTEH.

IHosicHuTEIBLHASA 3aNIUCKA

PabGouas mporpamma mo BHEYpOUHOU JeATeNbHOCTH «Mup (u3uku » NpeaHa3HaueHa s
oOyyaromuxcst 10-11 kmaccoB u  pa3paboTaHa Ha OCHOBE CIEAYIOUIMX HOPMATHBHBIX
JOKYMEHTOB:

o ®denepanpHoro 3akoHa "OO obpazoBanuu B Poccuiickoit @enepanuun” ot 29.12.2012 N 273-
d3;

o Tmpukaza MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanyu ot 17 nexadbps 2010
r. Ne 1897 «OO6 yrBepkaeHun ¢eaepasbHOro TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOI'O 0o0mIero o0pa3oBaHus» (B peAakuuu mnpukaza MuHoOpHayku Poccun
ot 31 nexabps 2015 r. Ne 1577);

e Tmpuka3za Munucrepcrsa oOpa3oBanus u Hayku Poccuiickoit ®denepanuu ot 17 mast 2012 1. Ne
413 «O06 yrBepxkaeHun (QeaepaTbHOTO TOCYJAPCTBEHHOTO O00pa30BaTEBHOTO CTaHAapTa
cpeaHero obmero o0Opa3oBaHUs» €  HM3MEHEHUSMH, YTBEPXKIEHHBIMH  IpPUKa3aMu
MunucrepctBa o6pasoBanus U Hayku Poccuiickoit denepannu Nel645 ot 29.12.2014 r., Ne
1578 o1 31.12.2015 1., Ne 613 ot 29.06.2017 r.

e KOHLEMNIMU JyXOBHO-HPABCTBEHHOT'O Pa3BUTHSI M BOCIIUTAHUS TMYHOCTH IPaKIaHUHA.

o CanlluH 2.4.2.2821-10 «CaHuTapHO-3IHIEMHOJIOIHYECKHEe TpeOOBaHUS K YCIOBHSIM U
opraHuzanuu o0y4deHus B 00I1€00pa30BaTENIbHBIX YUPEKACHUAX»: NOCTAaHOBIEHU [ TaBHOTO
roCyJapCTBEHHOTO caHuTapHoro Bpaya Poccuiickoit denepanuu ot 29 nexadps 2010 Ne 189.

e VYyebnoro mnana MKOYVY Illakunckoit CII na 2024-2025 yueOHbIi ro/1.



AKTyaJTbHOCTh JaHHOW MPOTpamMMBbl 00YCJIOBJICHA €€ METOI0JIOTHYECKON 3HAYUMOCTBIO -
pa3BUTHE Yy  UIKOJBHUKOB MOTHMBaUIMM K  u3ydeHuro  ¢usuku. Kypc wumeer
€CTeCTBEHHOHAYYHYIO HANpaBICHHOCTh OOLIEKYIbTYpHOrO YpoBHS. DH3HMKa KaKk Hayka o
Haubosee oOIIMX 3aKOHAX MPHUPOJBI, BBICTYIAas B KauecTBE yd4eOHOro MpeaMeTa B LIKOJIE,
BHOCHUT CYIIIECTBEHHBII BKJIaJ] B CUCTEMY 3HaHUIl 00 okpyxatouieM mupe. OHa pacKpbIBaeT
pOJIb HAYKH B DKOHOMHUYECKOM U KYyJIbTYpHOM pa3BUTUU OOIIECTBA, CIIOCOOCTBYET
(OpMHPOBAHNIO COBPEMEHHOTO HAYYHOT'O MUPOBO33PEHHS

@®I'OC HOBOro mMOKOJEHHS TpeOyeT HCIIONB30BaHUS B 00pa30BaTENIbHOM IPOIECCEe
METOJ0OB U IIPUEMOB IPOEKTHO-UCCIIEOBATEIbCKON JeATENbHOCTH. BkiltoueHue merona
IIPOEKTOB B OPraHU3alMI0 BHEYPOUHOM JEATEIbHOCTH JAaeT MHOIO IPEUMYLIECTB H
MIOJIOKUTENBHBIX Pe3yNabTaToB. IIpoekTHas nedaTeabHOCTh Aa€T BO3MOKHOCTh HHTEIPUPOBATH
TEOPETUYECKHE 3HAHMUS U MPAKTUYECKUE HABBIKH, MPUOOpETaTh HABBIKU B3aUMOJCHCTBUS B
rpynme. /[ ydyeHuKa MpOeKT- 3TO BO3MOKHOCTh TBOPYECKH PACKPBITHCS, MPOSIBUTH ceOs
WHAUBUAYAIbHO WK B KOoJieKTuBe. [IpoekT naér oOyuaronmcs onbIT noucka nHGopMaiuu,
[PAKTUYECKOI0 NPUMEHEHHUs] OOydeHHUs, CaMOpa3BUTHS, caMoOpead3alliM M CaMOaHajIu3a
CBOEH J1eATEeNIbHOCTU. 3HAaHUs, YMEHUS M YHUBEpCAJIbHbIE yueOHbIE JefcTBUsA, HEOOXOAUMBbIE
JUIsL OpraHU3alMK IPOEKTHO-UCCIIEI0BATENIbCKON IEATENbHOCTH B ILIKOJIE, B OyIyIIEM CTaHyT
OCHOBOM ISl OpraHru3aliy HayYHO-HCCIIEJOBATEIbCKON JACSITEIBHOCTU B BBICIIUX U CPEAHUX
npoeCCHOHATIBHBIX YUEOHBIX 3aBEJCHHUSAX, IMO3BOJISIIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMH Ha
pBIHKE TpyZa U B 0001 chepe npodeccuoHanbHON AESITETbHOCTH.

Heo0OxonuMbIM ycinoBueM peain3alvy JaHHOW MIPOrpaMMBbl SIBJISIETCSI CTPEMIIEHHUE Pa3BUTh
y oOydarmuxcsi yMEHHE caMocToATeldbHO paborath, WKT-kommereHmuu, a TaKxe
COBEPILICHCTBOBATh HABBIKM OTCTaMBAaHUS COOCTBEHHOH MO3HMIMU IO OIPENeIEHHOMY
BOIIPOCY.
esan kypca:
® 3HAKOMCTBO yYallMXCsl C Ba)KHEHIIMMH METO/JaMU IMpUMEHEHUs (pU3NYECKUX 3HaAHWM Ha
MIPAKTUKE;
e (opMHUpOBaHME LIETOCTHON €CTECTBEHHOHAYYHON KapTUHBI MUpa yYaIHXCSl.
3agaum kypca:
® pa3BHUTHE NO3HABATEJILHOTO MHTEPECA, UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN
y4alluxcsk B MPOILECCe CaMOCTOATENbHOTO MPHOOPETEHUsl 3HAHMH C HCIHOJIb30BAHUEM
pa3IMYHBIX UCTOYHUKOB MH(OpMaIy;
e [IOBbIIIEHUE MHPOPMAIMOHHON, KOMMYHUKAaTUBHOM, SKOJIOIMUECKON KYJIbTYphl, OMbITa

CaMOCTOSTCILHOM IEITEILHOCTH;
® COBEpILIEHCTBOBaHME YMEHHIl W HaBBIKOB B XOJI€ BBINOJHEHHS MpPOrpaMMbl Kypca

(BBITIOJIHEHUE JTA0OPATOPHBIX PAdOT, N3YUEHHUs, 0TOOpa U CUCTEeMATHU3alMK HH(OPMALINH,

MOJrOTOBKA pedepara, Mpe3eHTaIuH );

e OBJAJICHUE yYalllUMUCA 3HAHUAMH O COBPEMEHHON Hay4HON KapTHMHE MHpA, O IIMPOKHUX

BO3MOXHOCTSIX IPUMEHEHUs1 (PU3UUECKUX 3aKOHOB;

e BOCIHUTaHMs HABBIKOB COTPYIHHYECTBA B MPOLIECCE COBMECTHON paboThI;
® 0OCO3HaHHBIN BBIOOP MPOPUIBHOTO O0YUEHHUS.

O01mas xapakTepuCTHKA NPOrpaMMbl BHEYPOUHOH AeATeJbHOCTH «Mup pusukm»

[Iporpamma «@u3rka BOKPYr Hac» OTHOCUTCS K OOILIEHMHTEIJIEKTYyaJbHOMY HAlpaBICHUIO
BHEYPOYHOH EATENBHOCTH.

[IporpaMMa COIEPKHUT, C OJHOM CTOPOHBI, MaTepuan Mo Oosiee yriayOJEHHOMY H3YUYECHUIO
U3J1araéMoro B IIKOJIBHOM IporpamMme U30paHHOro pasjiena, ¢ Apyroi — npearnonaraeT n3y4eHue
TaKUX BOIPOCOB (PM3HMKH, KOTOPBIE HE BXOJAT B IIKOJBHBIM KypC, HO MOBBIIIAIOT HAAEKHOCTD
3HAHWH, YMPOIIAIOT MOHMMAHUE W YCBOCHHE y4uyeOHOW WH(OpMAIMu Ha CIeAyIoNmeld CTyNneH!
oOyuenus. IlporpamMma MO3BOJSIET OCYLIECTBISATh 3BPUCTHYECKHE MPOObI U CHOPMHPOBATH
HPAaKTUYECKYIO I€ATEIbHOCTD IIKOJIBHUKOB B U3y4aeMOi 001aCTH 3HAaHUH.



Pa3BépThiBanue conep)kaHus 3HAHUN B MporpaMme CTPYKTYPHPOBAHO TakUM OOpa3oM, 4TO
U3Yy4YeHHE BCEX MOCIEIYIONIMX TeM OOEeCHeuMBaeTCs MPEeNbIAYIIMMH, a MEXJY YaCTHBIMU U
O0OLIMMU 3HAHUSAMU NIPOCIIEKUBAIOTCS CBSI3U.

[IporpaMmma cocTouT u3 4 JOCTaTOYHO CAMOCTOATEIBHBIX TEMATHUECKUX MOJYJIEH.
MonaynbpHast CTpYKTypa Kypca, JU(QepeHIMpPOBAHHOCTh 3aJaHU TO3BOJISIOT BapbUPOBAThH
coJlep’kaHue Kypca B COOTBETCTBHHM C OCOOEHHOCTSMM YYEHMUYECKOTO KOHTHHIEHTa (COCTaB
y4eOHOM IpyMNIbl, YPOBEHD 3HAHUM, 00YJAIOIINXCs ), HATUYUS 000y I0BaAHUS.

JlocTukeHne coluuanbHO-TICUXOJIOTMYECKUX Ieseld obecrneuynBaeTcsl opraHu3anueil padboTsl
B Manblx rpynmnax. KoslekTuBHas AeATENbHOCTh MO3BOJSET pa3BUBAaTh y OOYYaIOUIMXCS
KOMMYHHUKAaTHBHbIE KauecTBa. BbIMOIHEHHE TPYNION NMpaKTHUECKUX 3aJaHui oOecrieuynBaeT
pean3allio OCHOBHBIX IOJIOXKEHUM MeTojga Maiblx Ipymn. CocTaB MasbIX TPYIIT MOXET
MEHSIeTCSl TpHU Mepexofe K H3YYCHHIO CIEAYIoLero Moayis. OTo olecneunBaeT Oosee
YCIELIHYIO collManu3annio o0yvarommxcs. [IpoexkTHas nesTebHOCTh IPELyCMAaTPUBAET TOUCK
HEoOXOaUMOM HefocTaromel WHGOpPMallMu B HSHIUKIIONEIUSX, CIPABOYHUKAX, HAYYHO-
NONYJIIPHOM JIuTepaTrype, B IHTepHeTe u ap.

OOyuaromass J1eATeNbHOCTh TMEAarora 3aKiI4YaeTcss B CO3JaHUU OpPraHHU3aIOHHO-
NEeIarormyeckiX yCjaOBUN Il yueOHO-TTO3HABATEIBHOM JEATEIbHOCTH YYCHHKOB, B OKa3aHUH
UM  TEJAaroruyeckoil  MOAJNEPKKHM W METOJAMYECKOM  MOMOIIM, O00eCHeUHBAIOIINX
rapaHTUPOBAHHOE PEIICHNE AUIAKTUYECKUX, PA3BUBAIOIIMX U BOCIUTATEIbHBIX 3a/au.

®u3nka - 3KCHEpUMEHTAIbHAS HayKa, M3ydarollas NPUPOJHBIC SIBJICHHUS ONBITHBIM IYTEM.
[TocTpoeHreM TeopeTHUYECKUX Mojeliel (u3uka naeT oObICHEHWE HAOIIOAACMBIX SIBIICHHIMA,
dbopmynupyeT ¢Gu3MUECKHUE 3aKOHBI, NMPEACKA3bIBAET HOBBIE SBIICHHUS, CO3/1a€T OCHOBY IS
IPUMEHEHUS OTKPBITHIX 3aKOHOB IIPUPOJBI B 4eJoBeueckod mpaktuke. I[loaromy mnpu
OpraHM3alyl 3aHATUA 10 BHEYPOYHOM JIE€ATEIbHOCTH OOJbIIOE BHUMAHHUE yJEJseTCs
AKCIEPUMEHTAJIbHBIM METOJIaM HCCIIEIOBaHMsI, YTOOBl pa3BUBATh y OOYYAIOUIMXCS HaBBIKU
y4eOHOI, MPOEKTHO-UCCIeI0BATENbCKON  TBOPUYECKOH 1€ TEIbHOCTH.

Me:KnpeaAMeTHbIE CBSI3M, peaJIn3yeMble IIPOTrpaMMoOi BHEYPOUHOM JieATeILbHOCTH «Mup
1102637097

Martemaruka: rpaduka, pemeHue 3aaad, MpoLeHTHI.

buonorus: »kuBble OpraHu3Mbl, OMOJIOTHYECKas ONTHKA, KJIeTKa, onocdepa.

XHUMHS: COCTaB M CTPOEHUE BELIECTBA.

['eorpadusi: MeToabl U3YUSHHS KIUMaTa U HEAP 3eMJITH, aTMOC(HEPHI.

DKonorusi: 3arpsa3HeHre aTMoc(]ephl, IKOIOTUYECKHE MPOIECChl, MAPHUKOBBINA A (DeKT,

ouocdepa.

1. Onucanue Mecta yueOHOro npeamMera B y4eOHOM ILIaHe
B ydue6nom mmane MKOY lakunackoit CII Ha BHEYpOUHYIO NEATETBHOCTH MO (U3HKE B
10-11 x kmaccax BbyieneH | wac B Henmemo. CorjacHO KajleHAapHOro rpaduka Ha
2024/2025 npenycmotpeHo 34 yuebHbIx Henenu. Cpok peanusaiuu nporpaMmsl — 1 rom.
HanpasieHnue BHEYpOUHOH JesITeIbHOCTH-ECTECTBEHHO-HAYYHOE.

2. Coaepxanmne y4yeOHOT0 Kypca

Copnepxanne Kypca KaueCTBEHHO OTJIM4aeTcsi oT 0azoBoro kypca ¢usuku. Ha ypokax
3aKOHBI (PM3UKU PACCMATPHUBAIOTCS B OCHOBHOM Ha HEXMBBIX 00BbeKkTax. OJHAKO OYEHb
BaXHO, 4YTOOBI y Y4YalIUXCs TIOCTENIEHHO CKJIAAbIBAIUCh YOEXKICHHS B TOM, UTO,
PUYMHHO-CJIEICTBEHHAs CBSI3b SIBICHUM MMeEET BCEOOLIUI XapaKkTep U 4TO, BCE SBICHMUS,
IIPOUCXOAIINE B OKPYXKAIOIIEM HAac MHUpPE, B3aUMOCBs3aHbl. B Kypce paccMaTpuBaroTCs
BOINPOCHI, HAIPABJICHHBIE Ha pPAa3BUTHE MHTEpeca K (U3UKE, K SKCIEPUMEHTAIbHOU
NesITeIbHOCTH, (hOpMUpPOBaHHE YMEHUN paboTaTh CO CIPAaBOYHOU JuTepaTypoidl. Bo Bpems
n3yueHust kypca «®dusmuka BOKpyr Hac» pelsTa IMOJIydyarOT BO3MOKHOCTh INPOBOAUTH
UCCIIEIOBATEIbCKUI MPOEKT MO JI0OOMY W3 BBHIOpaHHBIX HampaBieHui. Ha uToroBbix
3aHATHAX 00yYarolIUecs BHICTYNAIOT U 3AILUIIAIOT CBOM IPOEKT.



DJIeKTPOMArHUTHBIE SIBJIEHUA — 8 4acoB

DNeKTpOCTaTHYECKUE 3apsIbL. BeiTOBBIE  ANIEKTPONPHOOPEL. JlomarHsist
ANIEKTpOnpoBoIka. TexHnka 6€30MacCHOCTH MPU PabOTE C «OBITOBBIM JICKTPUYECTBOMY.
3HaKOMCTBO C pPaboOTOW HMHAMKATOPHOM  OTBEPTKOH, O3JEKTPUYECKHM  TECTEPOM;
UCCIIEIOBAHNE  KBApTUPHONW  MNPOBOAKM  HA  I10YKapOOIACHOCTb, COCTABIICHUE
NPUHIWNIHATIBHOM M MOHTQ)XHOW CXEMBI 3JIEKTPOIPOBOJKH, OCHOBBI 3JEMEHTAPHOTO
peMOHTa OBITOBBIX 3JEKTPONPUOOPOB. DJIEKTPUUYECKUE CBOWCTBA Tela YEJIOBEKa.
buoanextpudectBo. @OTOPELENTOPHI., AIEKTPOPELENTOPHI, brosnexTpryecTBo cHa.

MarauTHOe TIOJE U JKUBBIC OpTraHU3MBlI. Hcnonp3oBaHnne MarHuToB B 6BITy.
Mcnonp30BaHne MarHuTa Kak METaNIOUCKATEIS.

Panno. TeneBunenne. Brnusiaue 31eKTpOMarHUTHOTO U3TYYEHHS HA )KUBOW OPraHU3M.
I/ICCJ'IGI[OBEIHI/IC HHTCHCHUBHOCTHU  DJICKTPOMArHUTHOI'O  U3JIYYCHUA 3JICKTpO6BITOBBIX
pruOOPOB C MOMOIIBIO PEHTT€HOBCKOM TIICHKH.

Mexanuyeckue KoJjiefaHusA M BOJTHBI - 2 yaca

Mexanndeckue konebanust n denosek. Ilpomcxoxnenue OmoputmoB. Cepaue u
3BYKH, CONpOBOXJAloIIMe paboTy cepauna M JIerkuX, HuX 3anuch. CTeTocKonu
¢donengockon. BricTykuBaHHME — Kak OAMH U3 CHOCOOOB ONPEAEIEHHUs pPa3MEpoB
BHYTPEHHUX OPTaHOB M UX COCTOSTHHSL.

3BYK KaK CpEACTBO BOCHpPHUATHS U mnepenaun uH@opmanuu. Opran ciayxa. O6mnactb
CIIBIIMMOCTH 3BYKa. ['0JI0COBOM ammapar 4enoBeKka. XapaKTEpUCTUKU ToJIoca 4YeloBeKa.
VYnprpasByk W uHOpa3Byk. Duzndyeckue OCHOBHI YIbTPA3BYKOBOTO HCCIIEOBAHUS
4eJI0BEKa. 3BYKHU IMPUPOJIBI.

TenuioBble AiBIeHust - 9 yacoB

Bugasr Tennonepenaun B ObiTy. Juddysus. Kunenue. Bompocsl 6e3omacHocTH B
TEINIOBBIX ~ Tporeccax. CrmocoObl  HM3MEpeHHs TeMmepaTypbl. TepMoperyiasTophl.
3HadyeHue IBeTa i OQOpMIIEHHsT OBITOBBIX NPHOOPOB, IMOCYHbI; NMPOBEpPKA PabOTHI
BEHTHJISIIHH, apoMaTu3aus MOMEIICHNS, U3rOTOBJICHHE BOJIOCSTHOTO
rurpomerpa.  HacwllieHHbIM,  HeHachllleHHBbIH — map.  BmaxhHocTh.  3HaueHue
TEMIIEPATYPHOTO PEKUMA U BIAKHOCTH JUIS KU3HEICATEITLHOCTH YeJIOBEKa.

Onruyeckue siBjaeHus: - 14 yacos

®oromerpus. CBETOBOM NMOTOK. 3aKOHBI OCBEIEHHOCTH. 3aKOHBI I'€OMETPUYECKON
ontuku. 3epkano. [locTpoeHune n300pa’keHUsI B IUIOCKOM 3€pKajle U B CHUCTEME 3epKall.
Tonkass nMH3a: HaXOXIEHHE OOBEeKTa Mo Xoxy Jyueil. Dopmyna TOHKOW JIMH3BIL.
Crtpoenue rnaza uvenoBeka. dusmueckre OCHOBBI 3peHHUs uenoBeka. [ledekTbl 3peHus
U cnocoObl MX HcCOpaBieHus. PacyeT mapaMeTpoB JIMH3BI M H300pa’keHUS.
CnekTpanbHass W OJHepreTuyeckas 4YyBCTBUTENIBHOCTh Tja3a. [lonHoe BHyTpeHHee
oTpakeHue. BonnoBast ontuka. [{ucnepcus cera. MHTepdepenuns u audpakuus cBeTa.
CBeTOBBIC ABJIEHUS B IPUPOJIE.

3ammTa npoekToB — 1 yac

BHeypouHast AedTenbHOCTh HIpeAronaraeT OOJIBLUIYI0 — CaMOCTOSTENIBHYIO paboTy
yuamuxcs. TeopeTnyeckuii Marepuan JOJDKEH ObITh HEpa3pbIBHO CBA3aH C MpakTHKoW. [lpu
noadope AMJAKTHYECKOro MaTepualla MCIIOJIb30BaTh 3a/laHusl BCEX BHJIOB M ypoBHeH. Bce
IpakTU4YecKue paboThl TMPOBOAATCA Oe3 yka3aHMi K paboTe, yTOOBI BBIOJHEHHE 3aJaHUI
ObUIO TBOpPUECKUM IpolieccoM. B ciaydae 3arpyaHeHnit HEOOXOIUM MHIMBUAYAIBHBIA MOJIXOM,
KOTOPBIH 3aKJII0YaeTCsl B UCTIOJIb30BAaHUH KPATKOTO WM MOAPOOHOTr0 onucaHus paboTsl. O0bEM



MaTepHuaia M3y4aeMbIX TE€M 3aHATUH M KOJMYECTBO OTBEIAEHHBIX HA 3TO YAaCOB ONpeAesseTcs
CaMHUM YUYHUTEJIEM.
[Tpuemsl 1 METOIBI PaOOTHI, KOTOPHIE TUNIAHUPYIOTCS TIPU PEAIN3ALUHU POrPAMMBI:
-CaMOCTOSITEIbHBIE PA0OTHI C HCTOUHUKAMH WH(POPMAIHH;
-YCTHBIE COOOLICHHUS yYaIIUXCs C MOCIEAYIOIIEH UCKYCCHEH;
-3BpUCTHYECKHE Oecebl;
-3JIEMEHTBI UTPOBBIX TEXHOJIOTUH;
-BBIIIOJIHEHNE SKCIIEPUMEHTAIIbHBIX U IIPAKTUYECKUX pabOT IO TEIUIOTE,
OIITUKE;
-paboTa ¢ TUAAKTUYECKUM MaTepUalloM;
-CaMOKOHTPOJIb yYalllUMHCS CBOMX 3HAHUU 10 BONPOCAM JUIsl [TOBTOPEHHUS.

3. IIporpammHoe u yueOHO-MeTOANYECKOE 0OecTieueHne

ITeuaTHbIE OCOOUA

y4eOHHMK (aBTOp, | JINTEpaTypa

Ha3BaHHe, rox | 1. bornanoB K.}O. «®usuk B rocrax y 6uonora» M, Hayka,
H31aHUA, 1986;

U31aTeJILCTBO) 2.Kabapmun O.® «Bueypounas pabGora mo ¢usuke» M,

[Tpocsemienue 1983;

3. Ilepenbman  «3anumarenbHas Qusuka» 1-3 yacts M, Hayka
1980;

4. Tapacos JI.B ®uzuka B npupoae M, [Ipocsemenue 1988;

.CmupaoB A.Il., 3axapoB O.B. Becénpiii 6am u BIyMUYHBBII

ypok: dusnueckue 3aaun ¢ JUPUYECKUMHU yCIOBUAMU. - M.:

Kpyrozop, 1994;
6. Yconmpe A.Jl. 3amaun 1o ¢u3MKe Ha OCHOBAaHHUH
JUTEpaTypHBIX crokeToB. - EkarepunOypr: VY-®akropus,
2003;
7. EnoxoBuu A.C. CrnpaBo4yHUK 1O (U3MKE U TEXHUKe. - M.:
[Ipocsemenue, 2006;
8. «Ilo3Haii camoro ce0s» / bubnmoreka «llepBoe ceHTAOpPs»
cepusa «®Dusuka» Boiyck Ne26 2009;
9. Kukoun MN.K. Pacckasbl o ¢pusuke u pusukax // bubnmoreuka
«KBant». Bpin. 53. M.: Hayka; ri. pen. ¢pus.-mar. aur., 1986;
10. Tampnepmrreiin JI. 3anumarenbHas ¢pusukay. - M.: PocmaH,
1998;

11. Mapos M.SI. Ilnanetsr Conneunoii cucremsl. — M. Hayka,
2011,

12. Tur Tom Hayunsie 3a0aBel. dusuka: OmBITH, (HOKYCHI U
pasBiedenus: nep. ¢ ¢p. - M.: ACT: Actpens, 2007;

13. Yokep k. ®usndeckuii peitepsepk. - M.: Mup, 1979.

14. JleonoBuu A.A. ®usnueckuil kaneimockon. - M.: Bropo
KBan tym, 1994;

15. Apakensan M.K., Baitnmrreiin JI.W. Dnextpobe3onacHOCTb
B JKWJIBIX 3/1aHMsX.- M.: DHeproatomusaar 1983;

16. Tynpumnackuiit M.E. COOpHHMK KadecTBEHHBIX 33734 IO
¢dusuke. M.: «[Ipocsemienue» 1965;

17. FO¢danosa MN.JI. 3anumarenbHble Beuepa Mo (u3Mke B
cpennent mkoiie. M. «IIpocsemenney, 1990.

o1

padouast Terpaab, | 1.B.®. IllunoB  PabGouwas  Terpamp a1l  NPOBEOCHHUS
TeTpaaun ma | maboparopHbix padot 9 kinace. — M.: Ilpocsemienne , 2007
J1a00paTOPHBIX 2. B.A. KacpanoB, B.A. Koposun Terpans s n1abopaTopHbIX




padoTt pabot 10 xknacec — M.: Ipoda, 2008
3. B.A. Kacesaros, B.A. Koposun Terpaap 11 1ab0paTOpHBIX
pabot 11 kmacec — M.: JIpoda, 2008

AUAAKTHYECKHE Kaprouku-3amanusi aas BBINOJHEHUS MPAKTUYECKUX paldoT./
MaTepHAJIbI B.®. IIlunos — M.: Ilpocsemenue , 2002.

Pasmatounsiii Mmatepuan mo ¢usuke / Ymakosa M.A. — M.:
IIpocenienue , 1990.

MeToAnYecKue Temaruueckue  NPE3EHTALMUIIO  COAEPKAHUIO  IPOrpaMMbl
MaTepHaIbI BHEYPOUHOM JIeATEIbHOCTH «DHU3UKa BOKPYT HACH»
TexHuueckue cpeacrBa | Komnbsrorep ¢ BbIxogoM B MHTepHET, MyJIbTUMEIUWHBII
o0y4eHnust IIPOEKTOP.

KoMmrnektel  yueOHO-1abopaTopHOro  000pYyJAOBaHHME ISt
MIPOBE/ICHUS MPAKTHYECKUX padoT.

Harasanbie mocooust Tabmuipl, MakeTbl, ACUCTBYIOIIME MOJEIH, I[I€YaTHbIE U
WHTEPAKTUBHBIE [IJIAKATHI 10 U3yYaEMbIM TEMaM
HHTEPHeT- bubmmoreka - BCE 1o MpEAMETY «Du3nuKa.
pecypcsbl http://www.proshkolu.ru

ndposbie 0OpazoBaTe/ibHbIE PeCYPChI

BupeoonsiTel Ha ypokax. http:/fizika-class,narod.ru

Enunas kosuiekims nuppoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://school-collection.edu.ru

WurepecHble Marepuanbl K ypokaM (GH3MKA 10  TeMaMm;
HarJsIHbIe TocoOust K ypokam. http://class-fizika.narod.ru
[udpossie 0Opa3oBateibHbIe pecypchl. hitp://www.openclass.ru
DrekTpoHHbIe yueOHuKH 1o dusuke. http://www.fizika.ru

npoyue Cepus nuckoB DVD: Mynerumennitnoe ydeOHoe mocobue
(muckn, 2a. | «Harnsanas pusuka»
nocoouss  m | Cepus nuckoB DVD: CO0pHUK A€MOHCTPALTOHHBIX OMBITOB JUIS

T.IL.) cpenHeil  obOmeoOpazoBatenbHOM — mKodbl  «llIkosbHBII
¢usnyeckuit sxcnepuMeHT» / COBpEeMEHHBIH T'yMaHHUTapHBIHA
yauBepcuret 2006

Cepus auckoB DVD: «Dunukinoneaust aromay / ['ockapropariust
«Pocaromy, 2012
Jluck «Atom Ha chuyx0Oe uenoBeky»/ ['ockaproparms
«Pocaromy, 2001

4. Tlmanupyemble pe3yJabTaThbl 0CBOEHHS Y4eOHOIr0 mpeaMeTa, Kypca

[InanupyemMble pe3ynbTaThl OCBOCHUSI IMPOrpaMMbl HANpPABJIEHbl HA Pa3BUTHE YHUBEPCAIbHBIX
y4eOHBIX JIeHCTBHM, yueOHON u o0mmenonas3oBarenbckod UKT-kommeTeHTHOCTH 00ydaromuxcs,
OTIBITa MPOEKTHON JeSTeNFHOCTH, HABBIKOB paOOTHI ¢ MH(GOpMAIHEH.

JINYHOCTHBIE:

CdopmMupoBaHHOCTH [M03HABATENBHBIX MHTEPECOB K MPAKTUYECKON U MPOEKTHON AESITeTbHOCTU
U OCHOB COIII/IaJ'II)HO-KpI/ITI/I'-IeCKOFO MBIIIIJICHUA HaA OCHOBEC paSBI/ITI/IS[ I/IHTCJ’IJ’IeKTyaJ'H)HBIX 158
TBOPUYECKUX CIIOCOOHOCTEH yUaIuXcs;

YOexAeHHOCTh B BO3MOXXHOCTH TIO3HAHWUSI TPHUPOJBI, B HEOOXOJUMOCTH Pa3yMHOTO
WCTIOJIb30BaHMS JOCTH)KEHUM HAyKH M TE€XHOJIOTHH ISl JAIbHEUIIEr0 pa3BUTHUSL YEIOBEYECKOTO
oOIIeHus, yBa)KEHUE K TBOpIAM HAyKW M TEXHUKH, OTHOIIEHHE K (DU3MKE KaK K IJIEMEHTY
00111e4YeI0BEUeCKON KYIbTYPHI;

CaMOCTOATENBHOCTD B MPHUOOPETEHNH HOBBIX 3HAHWN M MPAKTUYECKUX YMEHUN MOHUMAaHUU UX
3HAYCHUA OJId nanLHeﬁmero I/I3y‘-IeHI/I$I CCTCCTBCHHbIX JUCHUIIINH,



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

MortuBamusi  00pa30BaTENbHOM ~ JEATENBHOCTH  IIKOJBHUKOB HAa  OCHOBE  JIMYHOCTHO-
OPHUEHTUPOBAHHOI'O MTOAXO0AA;

YMEHUHU OIPENEISATh TPAHUIBI COOCTBEHHOTO 3HAHUS W HE3HAHMS, PAa3BUTUU CIHOCOOHOCTH K
CaMoOOlLlIeHKE (OIIEHWBAaTh COOCTBEHHYIO YUEOHYIO JESTEIbHOCTh: CBOM  JOCTHIKCHHS,
CaMOCTOSITENIbHOCTh, UHUIIUATHUBY, OTBETCTBEHHOCTb, IPUYMHBI HEY/auy);

DopMHUpPOBaHHE LICHHOCTHBIX OTHOLICHUH JOYI K JpYry, YYUTENI0, aBTOpaM OTKPBITHUH H
U300peTeHMH, pe3yabTaTaM 00ydeHHSI.

c(OPMHUPOBAHHOCTH KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOILEHUH U COTPYIHUYECTBE CO
CBEPCTHUKAMU U YUUTEIIEM;

ycBoeHun Tb mpu npoBeneHHMM NPaKTHYECKUX paboT, CHOPMUPOBAHHOCTH OEpPEKHOrO
OTHOILEHHSI K HIKOJIbHOMY 000pYI0BAHUIO.

MeranpeamerHsle:

B cdepe pecyramuenvix yHUBEpcanbHbIX Y4€OHBIX AEHCTBUI:

OBnajeBaTh HaBBIKAMHM CAMOCTOSITEJIBHOIO IPUOOPETEHUs HOBBIX 3HAHUHM, OpraHU3alUU
y4eOHOIl J1eATeNbHOCTH, IOCTAaHOBKA ILeJiel, IJIaHUPOBAaHUS, CAaMOKOHTPOJII U  OLEHKH
pe3ysbTaTOB CBOCH JEATEIbHOCTH, YMEHUSMH IPEIBUIECTh BO3MOXKHBIE PE3YJIbTaThl CBOUX

JIeHCTBHIA,

[Tonnmatp paznuuusi MEXKIY HCXOMHBIMH (akTaMH U TUIMOTe3aMU i UX OOBSCHEHHS,
TEOPETUUYECKHUMH MOJIETSIMH M PEaTbHBIMU OOBEKTaMH, OBJIaJeBaTh YHUBEPCAIbHBIMU
y4eOHBIMH JCHCTBHSIMH Ha TIPUMEpax THUIIOTE3 I OOBSICHCHUS W3BECTHBIX (AKTOB H
AKCIIEPUMEHTAJIbHON MPOBEPKU BBIIBUTAEMBIX THUIIOTE3, pa3pabOTKU TEOPETUUYECKUX MOJeTIeH
MPOLECCOB WIIH SIBJICHUIA;

B chepe nosnasamenvruix yHuBepcaabHbIX yUEOHBIX 1E€HCTBUIA:
dopMHpOBaTh YMEHMS BOCIPHHHMMATh, IepepadarbiBaTh M IPEACTAaBIATh HH(OPMAIMIO B

CIIOBECHOM, OOpa3HOW, CHMBOJMYECKOH QopMmax, aHaIu3upoBaTb U IepepadaThIBaTh
MMOJIYYCHHYIO I/IH(bOpMaIII/IIO B COOTBETCTBUU C IIOCTABJICHHBIMU 3aJadaMU, BBIJACIIITH OCHOBHOC
COACPIKAHUE MPOYUTAHHOI'O TCKCTA, HAXOJAUTb B HEM OTBCTHI Ha IMOCTABJICHHBLIC BOIIPOCHI H
u3JaraTh ero;

BBIJIBUTATh TUIIOTE3bI, OCYILECTBIIATh UX MIPOBEPKY, MOIb30BATHCS OMOIMOTEUHBIMU KaTaJloraMH,
CrHelMaIbHBIMH CIIPABOYHHUKAMH, YHUBEPCAIBHBIMU SHIUKIONEIUAMH JJIs1 IOMCKa HH(pOpMalun
00 oOBeKTax.

[TpuoOperaTh ONBIT CaMOCTOSTENBHOIO TOMCKA, aHaiau3a M orOopa wuHpopMamuu ¢
HCIIOJIB30BAHUEM PA3JIMYHBIX HCTOYHHUKOB, M HOBBIX I/IHCbOpMaHI/IOHHBIX TEXHOJOTHI JJIsA
pPE€UIICHUA TO3HABATCIIBHBIX 3a/1a4;

OcBanBarh IMPUEMBI ﬂeﬁCTBHﬁ B HECTAHAAPTHBLIX CHTyallUdX, OBJIaACBATb 3BPUCTHYCCKUMH
METOJaMU pelIeHus poOIeM.

B cdepe kommynukamusnvlx yHuBepCcalbHbIX YU€OHBIX I€HCTBUM:
Pa3BuBaTh MOHOJIOTHMYECKYIO M JHAJOTMUYECKYIO pe€uYb, YMETh BbIpaXaTb CBOM MBICIH MU
CHOCOOHOCTH BBICIYIIMBAaTh COOECEHUKA, MOHMMAaTh €ro TOYKY 3pEHMs, IPU3HABaTh IPABO

JPYroro 4ej0BeKa Ha €ro TOUKY 3pEHHs, IPU3HABATh IIPABO APYroro 4ejaoBeKa Ha NHOE MHEHHUE;
®opMupoBaTh yMEHHUsI pabOTaTh B TPYIMIE C BBITOJHEHHEM pPa3IMYHBIX COIHAIBHBIX POJIEH,
IPEICTaBIIATh U OTCTAMBATh CBOU B3IVIAbI M YOEXKIEHUS, BECTH TUCKYCCHIO.



IIpexmeTHbIe:

DopMHUPOBATH MPEACTABICHUS O 3aKOHOMEPHOM CBSI3M U MTO3HAHUS MPUPOABI, 00 00BEKTUBHOCTH
HAY4YHOT'O 3HAHM; O CUCTEMOOOpa3yroIiel poinu (pU3UKU JJI Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKA W TEXHOJOTH; O HAYYHOM MHPOBO33PEHHM KaK pe3yJibTaTe M3Y4YECHHS OCHOB
CTPOEHUS MaTepUU U PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;

@opMHpOBaTH MEPBOHAYATBHBIC MPEACTABICHUS O (U3NYECKON CYIIHOCTU SIBICHUN MPUPOJIBI
(MGX&HH‘ICCKI/IX, TCIIIOBBIX, SJICKTPOMArHWTHBIX H KBaHTOBBIX), BUJaX MaTcpuun (BGH_[CCTBO n
0JI€), ABMKEHUH KaK CIIOCO0€ CYILECTBOBAHUS MaT€pPHM; YCBaUBAaTh OCHOBHBIC UEHU MEXAaHUKHU,
ATOMHO-MOJICKYJISIPHOTO YYEHHUS O CTPOCHHMM BEIIECTBA, DJEMEHTOB DJICKTPOJAWHAMHUKH H
KBAaHTOBOH (PM3MKH; OBJIAJeBaTh IOHATUIHBIM alIapaTOM U CUMBOJIMYECKUM SI3bIKOM (DU3UKU;
[TproOperaTh OMBIT NPUMEHEHHUS HAyYHBIX METOOB IO3HAHMA, HAOMIOACHUS (PU3MUYECKUX
HBHGHHﬁ, IMPOCTBIX 3KCIICPUMCHTAJIbHBIX I/ICCJICI[OBaHI/II\/JI, MIpsAMBIX U KOCBCHHBIX I/ISMCpeHI/Iﬁ C
UCMOJIb30BAHUEM  AQHAJIOIOBBIX M LU(PPOBBIX HM3MEPUTEIbHBIX NPHUOOPOB; IOHUMATh
HEN30€KHOCTH MOTPEITHOCTH JFOOBIX N3MEPEHHIA;

Oco3HaBaTh HEOOXOAMMOCTh TPUMEHEHUS JOCTWKEHHM (U3UKM U TEXHOJIIOTHMH s
PaLMOHATIBHOTO MPUPOIONOIb30BAHUS;

OBnajgeBaTb OCHOBaMHU 0€30MACHOTO MCIIOJIb30BAaHMSI E€CTECTBEHHBIX M HMCKYCCTBEHHBIX
JIEKTPUUECKUX M MArHUTHBIX TOJIEH, JEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
UCKYCCTBEHHBIX HMOHHU3UPYIOLIUX H3JIyueHUH BO H30€kaHUE MX BPEIHOTO BO3JIEHCTBUS Ha
OKPY’KaIOIIYIO Cpely U OpraHU3M YellOBEKa;

Pa3BuBaTh ymMeHUE IUIAHHPOBAaTh B IOBCEJIHEBHOM JKU3HU CBOM JECWCTBUS C INPHUMEHEHUEM
HOJYYEHHBIX 3HAHUA MEXaHHMKH, MIEKTPOAMHAMUKHU, TEPMOJAUHAMHUKU U TEIUIOBBIX SBJICHUH C
LIeJIbI0 COEpEKEHNUS 310POBBS;

@®opMHpOBaTh NPEACTABICHUS O HEPALMOHAJIHLHOM HCIIOJIB30BAHUM TNPHUPOJHBIX PECYPCOB U
SHEPIUU, O 3arpsA3HEHUH OKPY)KAIOLIeH Cpeabl Kak CJIEeJCTBUM HECOBEPIICHCTBA MALIMH U
MEXaHHU3MOB.

IIpuMepHoOe TeMaTH4YeCKOe IJIAHUPOBaHUe Kypca “Mup ¢puzuxku ”
10 -11knace (1 yac B HeJeII0)

Nenm/m | Tema KoauuecTBo yacoB JlabopaTopHbie
padoThI

1 ONEKTPOMAarHUTHBIE SABICHUS 8 1

2 MexaHnndeckue KojaeOaHus U BOJTHBI 2

3 TeroBble SIBICHUS 9 3

4 OnTuyeckue SBICHUS 14 4

5 3ammTa mpoeKToB 1

Bcero 34 8

Ne  mm | Tema 3aHATHS

3aHSATHUS
DJIeKTPOMArHUTHBIE siBJIeHUs1 (8 uyacoB)

1 DNeKTpUYecKHue 3apsijibl U )KUBBIE OPraHU3MbI. BIMsHUE 3JEKTPUYECKOro MOJs Ha JKUBBIC
opraHu3msl. brosekTpu4ecTso.

2 JlaGoparopnas padora «OrnpeaeneHne CONpOTUBICHUS TKAaHEH YeJTOBEKay

3 [TpupoaHbIe U UICKYCCTBEHHBIE AIEKTPUUECKUE TOKH.

4 Hcropust sHEepreTuku. DHEPrus JIEKTPUUECKOr0 TOKA U €€ UCIOIb30BaHHE.

5 Kondepenuus «Onexkrtpuueckue ceTd MpoOieMbl M TEPCHEeKTUBBI.  AJIbTEpHATHBHbBIE
HUCTOYHUKHU YHEPTUNY

6 MarunuTHoe 1noje 3eMJIu U ero BIUsSHUE Ha YeIOBeKa.




CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH HU3KOM 4acTOThI. PanOBOIHBI U YEIOBEK.

8 buonornueckue cBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH BBICOKOM YaCTOTHI.
MexaHH4ecKHe KoJie0aHusA U BOJIHBI (2 yaca)

9 Konebanus 1 BOJIHBI B )KUBBIX opranu3max. Konebanus u yenosek. buopurm.

10 3BYK KaK CpeACTBO BOCHPUSATHS U Mepenadyn HHPopMauu. YIbTpa3ByK U HHYPA3BYK.
TensoBblie siByienus: (9 yaco)

11 OHeprusa TomumBa. TemnosHepretuka. BimsHue TemiepaTypHbIX YCIOBUM Ha JKU3Hb
YyeNoBeKa.

12 JlaGoparopuas padora «/3MeHeHre TeMnepaTyphbl BEIIECTBA MPHU MEepexojie C TBEPIOTO B
razoobpasHoe cocrosiHue. [locTpoeHue rpaduka 3aBHCHUMOCTH TEMIEpaTypbl Tela OT
BPEMEHU.

13 TemoBoe 3arpsi3HeHUE aTMocdephl. Pemenue 3amaq.

14 Bunst Tpancnopra. [IpuMeneHmne pa3anuHbIX BUJOB TPAHCIIOPTA B HAIlleM peruoHe. BiusiHue
paboTHI TEIUIOBBIX JIBUTATENICH HA DKOJIOTHUECKUE MPOILIECCHI.

15 Kpyrnsiit cron: «3MeHeHHe KiMMaTa - MapHUKOBBINA 3 deKT U riaoldanbHOE MOTEIUICHUE
KJIMMaTay.

16 TenioBbIe IPOIECCHI B TEJIE YETIOBEKA.

17 JlabopaTopHnasi padora «OmnpeeneHue IbIXaTeIbHOro 00bEMa JIETKUX YeJI0BEKa»
JlabopaTopnasi padora «OrmnpeneneHue JaBJIeHHUs KPOBU YEIOBEKa»

18 Pemenune sxcnepumenTanbHbix 3a1a4. (OcHoBHOe ypaBHeHre MKT, konudecTBo BeliecTna)

19 Pemenue skcriepuMeHTaNbHBIX 3a/1a4. (YpaBHEHHE COCTOSIHUS UCaJIbHOTO raza. BinaxxHoctsb
BO3/yXa)

Ontuyeckue sijenus (14 yacos)

20 ®otomerpuss. CBeToBoM MOTOK. 3akoHBl  OcBelleHHOcTH. JlaGopatopHas pabota
«OrmpeneneHne ypoBHs OCBEHIEHHOCTH B KJIacce»

21 HckyccTBeHHOE OCBelleHHEe. BUIbI AIeKTpHUECKUX JTaMIl.

22 3epkanbHOE U paccesiHHoe (Iuddy3HOE) OTpakeHne CBeTa.

OxcnepuMeHTabHasg padora: «IlocTpoeHue n300pakeHus B MJIOCKOM 3epKaJiey.

23 OkcnepuMeHTalmbHass paboTta: “MHOTOKpaTHOe HW300paKeHHEe TpeAMeTa B  IUIOCKHX
3epKanax’.

24 JIunssl. ['na3 kak ontudeckas cucrema. JleekTsl 3peHusl.

25 [TocTpoeHue n300pakeHus B CUCTEME 3€PKaJL.

26 [Tone 3penust.

27 Crioco6b! ucnpapieHus Ae()EeKTOB 3peHHS.

28 JlaGopatopnas pabora: «OmnpeneneHue (QOKYCHOrO pacCTOSHHUS M OINTHYECKOH CHIIBI
OUYKOB»

Penienune sxcriepuMeHTaIbHBIX 33/1a4.

29 CaeToBblI€ sIBJIEHUS B IpUpO/JIe (paayra, MUPaXKu, Tajo).

30 OnTHyecKre WITIO3UU HAIIEeTO 3PESHHUSL.

31 Buonornyeckas ontuka. (OKusble 3epkaina, ria3-repMOMeETp, PACTEHHS - CBETOBOJIBI).

32 XKusoit cBer. (CBeueHue MOps, CBETAIIMECS OPTaHU3MBI, XEMHJIIOMHUHECIICHIIHS,
OHMOTFOMUHECIICHIINA ).

33 DKOJIOTHYECKHE TpoOIeMbl M OOecredeHHue YCTOWYMBOCTH Ouocdepsl, CBS3aHHBIE C
paccesiHueM U MOTJIOIIEHHUEM CBETa.
3ammura npoektoB (1 yac)

34 3ammra mpoeKToB




HUcnoan3yercss odopynoBanue «Touku pocray

Oo6opynoBanue, nocrynusiiee no nporpamme «Touka pocray

1. | Cryn yuuTenbckuit 925 1
2. | llmdposas madoparopust 1o GuU3MKe /ydeHUIECKas 1101040518 1
3. | Hudpoas maboparopust mo Gu3MKe /yIeHUIECKas 1101040519 1
4. | Llndposast nabopaTtopus 1o Gusuke /yueHHIECKast 1101040524 1
5. | Hoyroyk Aquarius CMP 1101040515 1
6. | Hoyroyk Aquarius CMP 1101040516 1
7. | Pynonnas mropa 1




