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IHosicuuTenLHAA 3aNIUCKA

Pabouvas mporpamma BHEYPOUHOH JIEATENFHOCTH «3aHUMAaTeIbHAs (PU3HNKa» peanu3yer
OCHOBHYIO 00pa30BaTeNIbHYIO IPOrpaMMy CpeIHero oopasoBanus. B nmporpamme
IPEIYCMOTPEHBI BO3MOKHOCTH JUISl Pa3BUTHSI OCHOBHBIX BUJIOB JICSITEIBHOCTH 00yUaIOIINUXCS B
COOTBETCTBHUH C X BO3PACTHBIMUA OCOOCHHOCTSIMH.

B xoze n3ydeHust JaHHOTO Kypca, yJalnecs: He TOJIBKO yJIOBICTBOPST CBOH
00pa3oBareNbHbIe MOTPEOHOCTH, HO U MOJTy4YaT HaBBIKH UCCIIE0BATEIbCKON NS TENbHOCTH,
MIO3HAKOMSITCS C METO/IaMH MCCIIEI0BAHUS B (PU3UKE M OMOJIOTHH, ITOJIydaT KpaTKUE TaHHBIE O
MEeIUIIMHCKON 1 Ononornyeckoi anmaparype. HaBbiku, moxy4eHHsle npu padore ¢
U3MEPUTEIbHBIMU IPUOOPaMHU, BBITIOTHEHUE MPAKTHUECKUX PAOOT M MOCTAaHOBKA SKCIIEPUMEHTA
HPUTONATCS B aNbHEHIIeH HaAyYHO-TEXHUYECKON esTeTbHOCTH. OOBSCHEHNE OTACTBHBIX
MPOIIECCOB, MTPOUCXOISIINX B )KUBBIX OPTraHU3MAaX Ha OCHOBE (PM3NYECKHUX 3aKOHOB IIOMOXKET UM
YCTaHOBUTH NPUYMHHO-CIICACTBEHHBIE CBSI3H, CYIIECTBYIOIIUE B )KUBOH U HE)KUBOW IIPUPO/IEL,
chopMHpyeT MHTEpEC HE TOJIBKO K (PH3HUKE, HO U K HAYKE B IIEJIOM.

[Iporpamma Kypca HOCUT NPaKTHKO-OPHEHTHPOBAHHBIN XapaKTep C AIEMEHTaMU Hay4YHO-
HCCIIEIOBATEIBCKON ACATEIBHOCTH U IIOCTPOCH C OTMIOPOI Ha 3HAHUS U YMEHHUSI, TOJTyYCHHbIE
YUYAIUMHUCS TIPH U3yYeHUHU (PU3NKU, XUMUH, OHOJIOTHH.

Kypc “ 3anumatensHas (usuka ” SBISETCS HHTETPUPOBAHHBIM U TPEATIONAraeT 3HAKOMCTBO
C ompeeIEHHBIM acTieKTOM 0a30BOI HAyKHM - (PU3UKH U HAIIPABICHUSIMHU MCCICIOBAHUH,
KOTOPBIE BO3HUKJIM HA CTHIKE (PU3UKH XUMHH, OMOJIOTUH, U 3KoJ0rHH. OH clocOOCTBYIOT
PaCHIMPEHHIO KPYTro30opa 00yJarouuxcsl, NOAIEPKAHUI0 HHTepeca K U3YUYEeHHIO (QU3UKH U
HaIpaBJIeH Ha PEeIICHUE JTMYHOCTHO 3HAYMMBIX [T yUYSHHKA NMPUKIAIHBIX 3a7a4. BxiroueHue B
IpOrpaMMy BOIIPOCOB, CBSI3aHHBIX C (PM3UKOH YEIIOBEKA, MO3BOJIUT YYAIIUMCS IPOIBUHYTHCS 10
MyTH TIO3HAHUS caMUX ceOs, JTydIIe TOHATh MPUPOJTY YETOBEKA U €r0 BOZMOKHOCTEH.

IHosicHuTEeNLHAA 3aNINCKA

Pabouas nporpamma 1o BHEYpO4YHOH AeATEeNbHOCTH «Mup PU3UKU » NpeaHa3HauYeHa s
oOyuaromuxcs 10-11 kiaccoB u pazpaboTaHa Ha OCHOBE CIEIYIOLIMX HOPMATHBHBIX
JAOKYMEHTOB:

o ®epnepanbHoro 3akoHa "O6 oOpazoBanuu B Poccuiickoit denepanun” ot 29.12.2012 N 273-
®3;

o mnpukaza MuHuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepanuu ot 17 nexadps 2010
r. No 1897 «O0 yTBepkneHnn GeaepaabHOTO TOCYAapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOTO 00I1ero 0opa3oBaHus» (B peaakiuu nprukaza MunoopHaayku Poccun
ot 31 nexabps 2015 r. Ne 1577);

e Tmpuka3za MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @enepanun ot 17 mas 2012 1. Ne
413 «OO0 yTBepkaeHun ¢enepaabHOro rocy1apcTBEHHOro 00pa3oBaTeIbHOTO CTaH1apTa
cpenHero o0miero 06pa3oBaHus» C U3SMEHEHUSIMH, YTBEPKAEHHBIMU MPUKa3aMHU
MunucrepcrBa oopazoBanus u Hayku Poccuiickoit ®eneparu Nel645 ot 29.12.2014 1., Ne
1578 o1 31.12.2015 1., Ne 613 ot 29.06.2017 r.

e KOHIEMIMH TyXOBHO-HPABCTBEHHOI'O PA3BUTHUSA M BOCIIUTAHUS JINYHOCTHU TPaKJaHUHA.

e CanlluH 2.4.2.2821-10 «CanutapHo-301A€MUOJIOIHYECKHE TPEOOBaHUS K YCIOBUSIM U
OpraHu3aiy o0y4eHus B 00111e00pa30BaTeIbHBIX YUPEKIACHUSIX»: IOCTAHOBIIEHUS | TaBHOTO
roCy/IapCTBEHHOr0 caHUuTapHoro Bpaua Poccuiickoit @enepannu ot 29 nexadpst 2010 Ne 189.

AKTYaJTbHOCTB JJAHHOM MPOTpaMMbI 00YCIIOBJIEHA €€ METOA0J0TUYECKONW 3HAYUUMOCTHIO -
pa3BUTHE y HIKOJLHUKOB MOTUBAIMH K N3ydeHuto Gpusnku. Kypc nmeer
€CTECTBEHHOHAYUYHYIO HAallpaBJICHHOCTh OOIMIEKYJIbTYpHOTO YpoBHA. PU3MKa KaK HayKa O



HanOosee OOIIMX 3aKOHAX MPHUPO/IBI, BEICTYIIAs B Ka4eCTBE y4eOHOT0 MpeaMeTa B IIKOJIE,
BHOCHUT CYIIECTBEHHBII BKJIJ] B CUCTEMY 3HaHUI 00 oKpyxkaromem Mupe. OHa pacKpbIBaeT
pOJIb HAYKU B SKOHOMHYECKOM H KYJIbTYPHOM Pa3BUTHH OOILECTBA, CIOCOOCTBYET
(OpMHPOBAHNIO COBPEMEHHOTO HAYYHOT'O MHUPOBO33PEHHS
@®I'OC HOBOTO MOKOJIEHHS TPEOYyET HCIIOIb30BAaHHS B 00pa30BaTEILHOM IIPOIIECCe
METO/IOB M IPHEMOB MPOEKTHO-UCCIICAOBATENLCKON JesITeIbHOCTH. BKiltouenne Mmerona
IPOEKTOB B OPTaHU3ALMIO BHEYPOUHOU AEATEILHOCTH 1a€T MHOTO ITPEUMYIIECTB U
MOJIOKHUTEIBHBIX Pe3yIbTaToB. IIpoeKTHAs AEATENBHOCTD JaéT BO3MOXKHOCTh HHTETPUPOBATH
TEOPETHUYECKHE 3HAHUS U IIPAKTHYECKHUE HaBBIKH, IPHOOPETATh HABBIKM B3aUMOJICHCTBHS B
rpymre. Jis yaeHuKa mpoeKT- 3T0 BO3MOKHOCTh TBOPUYECKH PACKPBITHCS, TIPOSIBUTD ceOs
WHIMBHIyaIbHO WM B KoJuteKTuBe. [IpoekT maér oOyyaronmMces OnbIT MoMcKa HHPOPMAIHH,
NPaKTUYECKOr0 MPUMEHEHUS 00YUEHHUs, CAMOPA3BUTHS, CAMOPEATH3AIMH U CaMOAHAIN3a
CBOEH /eATEeIbHOCTU. 3HAHUS, YMEHUS U YHUBEpCaIbHbIC yUeOHbIE IeHCTBUSA, HEOOXOUMbIE
JUTSL OPTaHU3AINH [TPOEKTHO-UCCIIEI0BATEIbCKON AEATEIBHOCTH B IIKOJIE, B Oy IyIIeM CTaHyT
OCHOBO JJIsl OpraHU3alMU HayYHO-HCCIIEI0BATEILCKON ICATEILHOCTH B BBICIINX U CPETHUX
podeCCHOHATBLHBIX YUEOHBIX 3aBEICHUSX, TIO3BOJISIIOT CTaTh KOHKYPEHTHO-CITOCOOHBIMU Ha
PBIHKE TpyJa U B JII000# chepe npodecCHoHaTbHOMN AeITeIEHOCTH.
Heo0xoauMbIM ycI0BHEM pealn3aliiil TaHHOK MPOTpaMMBbl SIBIISIETCS] CTPEMIICHHE PAa3BUTh
y 00y4aroIuxcsi yMEHHE CaMOCTOsATeNbHO padorath, UK T-komneTenmm, a Takke
COBEPILIEHCTBOBATh HABBIKM OTCTAWBAaHUS COOCTBEHHOH IMO3UINH 10 OTNPEACIEHHOMY
BOIIPOCY.
Hesn kypca:
® 3HAKOMCTBO YYaIIUXCs C BAXKHEHITMMH METOAAMHU PUMEHEHUsT (PU3NIECKUX 3HAHUH Ha
HPaKTHKE;
e (opMupoOBaHHE LEIOCTHON €CTECTBEHHOHAYYHON KapTUHBI MUpa YYaIlUXCsl.
3agaum Kypca:
® pa3BUTHE IIO3HABATEIILHOTO HHTEPECA, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
yUaIIuXCs B MPOIECCe CAMOCTOSTEFHOTO IPUOOPETEHHSI 3HAHUH C UCTIONB30BaHUEM
pa3IMYHBIX UCTOYHUKOB MH(OpMaIy;
e [OBBIIIEHUE HH()OPMAIIMOHHON, KOMMYHUKAaTUBHOMN, 9KOJIOTUYECKON KYJIbTYPBI, OMbITA
CaMOCTOSTCIBLHOM IEITEILHOCTH;
® COBEpPIIECHCTBOBAaHWE YMEHHI M HaBBIKOB B XOJI€ BHIOJIHEHUS ITPOTPaMMBI Kypca
(BBINIOJIHEHUE TAOOPATOPHBIX PadoT, U3yUeHHs, 0TOOPA U CUCTEMATU3alluU HH(OpMAIIIH,
MOJTrOTOBKA pedepara, mpe3eHTanun),
® OBJIQJICHUE YYAIIUMHCS 3HAHUSIMH O COBPEMEHHON HayYHOW KapTHHE MHUpPa, O ITHPOKUX
BO3MOXHOCTSIX IPUMEHEHUsI (PU3UUECKUX 3aKOHOB;
e BOCIHTAHUS HAaBBIKOB COTPYAHMYECTBA B MPOLIECCE COBMECTHON PabOTHI;
® OCO3HaHHBIN BEIOOP MIPOPHIEHOTO O0YUESHHS.

OO0mas xapakTepucTHKa MPOrpaMMbl BHEYPOUHOM 1eATeJIbHOCTH «3aHUMAaTEbHAs
buzukan

[Tporpamma «3aHuMatenbHas (pU3HMKa» OTHOCUTCS K OOLIEMHTEIIICKTYaIbHOMY
HAIpPAaBJIEHUIO BHEYPOUYHOH 1€ATEIbHOCTH.

[TporpamMma cofiepKUT, C OTHOM CTOPOHBI, MaTepual Mo 6ojee yriryoaéHHOMY U3yUEHHUIO
M3JIaraeMoro B IIKOJIbHOW MporpaMMe U30paHHOro pasjiena, ¢ APyroil — mpeamnoiaraeT u3y4eHue
TaKUX BOIPOCOB (PU3UKHU, KOTOPBIE HE BXOSAT B MIKOJIBHBIN KypcC, HO TOBBIIIAIOT HAJEKHOCTh
3HAHWH, YIIPOIAIOT IOHUMAaHHUE U YCBOCHUE yUueOHOH HHPOpMAIMK Ha CIEAYIOIICH CTYTIeHH
oOyuenwus. [IporpaMMa no3BoJsieT OCyIIECTBIISATh 3BPUCTUYECKHE TPOOBI U CHOPMHUPOBATH
MPAKTHUYECKYIO NEeSATEIbHOCTh IIKOJIBHUKOB B U3y4aeMOi 00JacTH 3HAHHM.



Pa3BépThIBaHME cofepKaHUS 3HAHUH B IPOrpaMMe CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4To
U3y4eHHE BCEX MOCIEIYIOIUX TEM 00eCIIeUnBaCTCs MPEABIIYIIMMHU, & MEX]Ty YACTHBIMU H
OOIIMMU 3HAHUSIMU IIPOCIIEKUBAIOTCS CBS3H.

ITporpamMma cocTouT 13 4 1OCTATOYHO CaMOCTOSITENIbHBIX TEMAaTUUECKUX MOTYJIEH.
MonynbHas CTpyKTypa Kypca, TuddepeHIMpOBaHHOCTD 3aJJaHUi I03BOJISIOT BapbUPOBATh
coJiepKaHne Kypca B COOTBETCTBUU C OCOOCHHOCTSAMHU YYEHUYECKOTO KOHTUHIEHTa (COCTaB
yu4eOHOI rpyIIbl, ypOBEHb 3HaHUI, 00yUaroIMXCs), HATUYUS 000PyAOBaHMSL.

JIOCTI)KEHHE COIMATIbHO-TICUXOJIOTHYECKHX Lesiel o0ecreuynBaeTcs Opranu3anueii paboTsl
B Manblx rpynnax. KoslekTuBHas AeATeNbHOCTh IO3BOJSET pa3BUBaTh y OOYYarOLIMXCS
KOMMYHHUKATHBHBIC KadyecTBa. BBIMONHEHHE TpyNIoON MPaKTUYECKUX 3aaHuil 00ecreunBacT
pealn3alvi0 OCHOBHBIX IIOJIOKEHUM MeTrona Maiblx rpynn. CocTaB MasbIX TPYINIT MOXKET
MEHsIeTCAd INpH IEpexofe K HU3YyUCHUIO CIEYIOIIEro Moaynd. OTo obecneunBaeT Oonee
YCIIEUIHYIO colMain3anuio odydaronmxcs. [IpoexTHas nesaTebHOCTh IPeyCMaTpUBAET MOUCK
HEoOXOUMON HejocTarolell MHpOpMaluu B HSHUUKIONEAUSAX, CHPABOYHHUKAX, HAYYHO-
HOITYJISIPHOM JuTeparype, B MIHTepHETE U 1p.

OOyuaromiass JeSITEeIbHOCTh II€Jarora 3akiio4aeTcs B CO3JAaHUU  OPraHU3allMOHHO-
HearorMyeckux ycjaoBUN Al yueOHO-IT03HABATEIbHON /1EATEIbHOCTH YYCHUKOB, B OKa3aHUU
UM  TIeNarorM4ecKod  TOJACPKKH HM  METOJUYECKOM  MOMOIIH,  00eCHeunBaIOIINX
rapaHTUPOBAHHOE PEIICHNE AUIAKTUYECKUX, PA3BUBAIOIINX U BOCIIUTATEIbHBIX 3aad.

®u3rKa - SKCepUMEHTAIbHAs HayKa, U3yJaroluiasi IpUPOIHbIE SIBJICHUS ONBITHBIM IIyTEM.
[TocTpoenueM TeopeTnuecKkux Mosenelt pu3nka gaeT oObsiCHEeHHE HaOI01aeMbIX SBICHUH,
dopmynHpyeT GpU3NIECKre 3aKOHBI, TPEICKA3bIBACT HOBBIC SBJICHUS, CO3/]A€T OCHOBY IS
IIPUMEHEHHUS OTKPBITBIX 3aKOHOB IPUPOBI B YEJI0BEUECKOM NpakTuke. [loaToMy npu
OpraHMu3aliy 3aHATHH 110 BHEYPOUYHOU JEATENBHOCTH 0OJIbIIIOE BHUMAHUE YJENIAETCs
HKCIIEPUMEHTAIBHBIM METO/IaM UCCIIeI0BAHMs, YTOOBI pa3BUBaTh Y 00YYAIOIUXCsl HABBIKU
y4e0HOM, TPOEKTHO-UCCIIEI0BATENbCKONW U TBOPUECKON JESTENbHOCTH.

MesknpeaMeTHbIE CBSI3H, PEATN3YEMbIE TPOrpaMMON BHEYPOUHOH JIeSTeIbHOCTH
«3aHuMartenbHas (U3MKa

Marematuka: rpaduka, pemeHue 3a1a4, IpOIEHTHI.

buonorus: ;xuBbie OpraHu3Mbl, OMOJIOTHYECKas ONTHKA, KJIETKa, Ouocdepa.

XUMUS: COCTaB U CTPOEHHE BEIIECTBA.

['eorpadums: MeToap! H3yUEeHUs KIMMAaTa M HEAP 3€MJITH, aTMOC(HEPHI.

DKoJorus: 3arpsiz3HeHre aTMocepbl, IKOJOTHUECKUE MPOLIECCH, TAPHUKOBBINA AP QEKT,

6uocpepa.

1. Coaep:xxanue yueOHOI0 Kypca
Copnepkanne Kypca KadeCTBEHHO OTJIMYaeTcst oT 0a3oBoro kypca ¢usuku. Ha ypokax
3aKOHBI (PU3UKU PACCMAaTPHUBAIOTCS B OCHOBHOM Ha HEXMBBIX 00bekTax. OIHAKO OYeHb
BaXXHO, 4YTOOBI Yy Yy4YallUXCs IIOCTETIEHHO CKJIAJbIBAJINCh YOEXKIEHHs B TOM, 4HTO,
NPUYMHHO-CJIEICTBEHHAs CBSI3b SABJICHUIA MMEeT BCEOOIIN XapaKTep U uTO, BCE SIBJICHUS,
IPOMCXOJAIINE B OKpPY’KAalOIIeM Hac MHUpe, B3aUMOCBs3aHbl. B Kypce paccMaTpuBaroTcs
BOINPOCHI, HAIpaBJICHHbIE Ha pa3BUTHE HHTepeca K (U3MKe, K SKCIEPUMEHTAIbHOMN
NesITeNIbHOCTH, (POpMHUpOBaHNE YMEHUN paboTaTh CO CIIpaBOYHON JuTepaTypoil. Bo Bpems
u3yueHus: Kypca «@Dusmka BOKpPYr Hac» pedsAra IMOJydyarOT BO3MOXKHOCTh IPOBOAUTH
HCCJIEIOBATENILCKUN TMPOEKT IO JI0O00MYy M3 BbIOpaHHBIX HampaBieHHil. Ha uTorombix
3aHATUAX 00yUaIOIIMECs BBICTYNAIOT U 3alIUIIAIOT CBOM MPOEKT.

DJleKTPOMArHUTHBIE sIBJIeHHs — 8 yacoB

DeKTpocTaTUIECKUE 3apsibl. BeITOBBIE A5ekTponpruOopskl. JlomaniHss
ANIEKTPONpoBoIKa. TexHHnKa 6e30MaCHOCTH MPH paboTe ¢ «OBITOBBIM
AJIEKTPUYECTBOMY». 3HAKOMCTBO C padOTON MHIUKATOPHOW OTBEPTKOM, DIEKTPHUICCKUM



TECTepOM; HCCeJ0BAaHNE KBAPTUPHOM MPOBOJKH Ha MOKapOONACHOCTh, COCTABICHUE
MPUHIUITAATILHON U MOHTaXXHOM CXEMBbI JIEKTPOIIPOBOIKH, OCHOBBI JJIEMEHTAPHOT'O
PEMOHTA OBITOBBIX IEKTPONPUOOPOB. DIEKTPUUECKUE CBOWMCTBA TEJa YeIOBEKa.
buoanexrpruuectBo. ®OTOPEUENTOPEI., JIEKTPOPELENTOPHI, BUOIIEKTPUUYECTBO CHA.

MarauTtHoe 1ose 1 )KMBbIe OpraHu3Mbl. Mcronb30BaHne MarHuToB B OBITY.
Hcnonb3oBaHne MaruuTa Kak METaNIOUCKATEeIs.

Panuo. TeneBunenue. BiusHue 31eKTPOMarHUTHOTO U3ITy4EHHUS Ha )KUBOM OpPTaHU3M.
I/ICCHGI[OBEIHI/IC HHTCHCHUBHOCTHU 3JICKTPOMAIrHUTHOI'O U3JTYYCHUA 3H€KTpO6LITOBLIX
pruOOPOB C MOMOIIBIO PEHTT€HOBCKOM MJICHKH.

Mexann4yeckue Ko1e0aHHs U BOJIHBI - 2 yaca

Mexanunueckue konebanus u yenosek. [Iporcxoxnenne ouoputmon. Cepaue u
3BYKH, COIIPOBOYXKAIOLIE paboTy cep/la U JIETKuX, UX 3anuch. CTeTocKkonu
¢donenockom. BeicTykrBaHnEe — Kak OJIMH U3 CITIOCOOOB OMpPEeNICHHs Pa3MEpPOB
BHYTPEHHHX OPTaHOB M UX COCTOSHHS.

3BYK KaK CpPeJICTBO BOCIIPHATHS U nepenaun nHpopmanuu. Opran ciayxa. Odnacts
CIIBIIIMMOCTH 3BYKa. ['0J10c0BOI1 anmapar uenoBeka. XapaKTepUCTHKH T'0JIOCA YEeIOBEKa.
VYnbTpa3Byk v uHPpa3ByK. Puzndeckre OCHOBHI YIBTPA3BYKOBOTO HCCIEIOBAHMUS
4eJI0BeKa. 3BYKHU MPUPO/IBI.

TennoBble ABJIeHHA - 9 yacos

Buner termonepenaun B ObiTy. Jdud¢ysus. Kumenue. Bompocsr 6e3omacHocT B
TeIIoBbIX  mporeccax. CrnocoObl  HM3MepeHHs  TeMIeparypbl.  TepMOperyssiTopsl.
3HadyeHue 1BeTa i OPOpMIICHHS OBITOBBIX MPHOOPOB, MOCYHBI, MPOBEpPKa pabOTHI
BEHTUJISILINY; apomMaTH3anus IIOMEILEH NS, W3TOTOBJICHHE BOJIOCSHOTO
rurpomMerpa. HacwlmeHHbI, HEHACBIIICHHBIN nap. BnaxxHOCTS. 3HaueHue
TEMIIEPATYPHOTO PEXUMA U BIAXKHOCTH JJIS )KU3HENEATEIbHOCTH YEJI0BEKa.

OnTuyeckue sijieHust - 14 yacos

®oromerpusi. CBETOBOM MOTOK. 3aKOHBI OCBELIEHHOCTU. 3aKOHBI T'€OMETPUYECKON
ontuku. 3epkano. Iloctpoenue M300pakeHUs: B MJIOCKOM 3€pKaje M B CUCTEME 3epKall.
Tonkas 5MH3a: HaxoXkAeHUE OOBEKTa TO XoAy Jydeir. Dopmyna TOHKOW JUH3HI.
Crpoenue ria3a yenoBeka. Pu3nueckue OCHOBBI 3peHUs desoBeka. JledekTrl 3peHus
U CcrnocoObl HUX wucHpaBieHus. Pacuer mnapaMeTpoB JIMH3BI U H300pa)K€HUs.
CnekTpanbHasg M HHEpreTudyeckas 4YyBCTBUTENBHOCTh rja3za. IlonHoe BHyTpeHHee
oTpaxkenune. BomHoBast ontuka. Jlucmepcust cera. Unrepdepernust nu nudpakius cera.
CBeTOBBIC SBJICHUS B IPUPOJIE.

3ammra npoekToB — 1 yac

BHeypquaﬂ ACATCIBHOCTD  IIPEATIOTIaract 60J'ILIJ_IyIO CaMOCTOATCIIbHYTO pa60Ty

yuanmxcsa. TeopeTnyeckuil MaTepuan JOJKEH ObITh HEpa3pbIBHO CBsA3aH C MpakTuKoil. Ilpu
noadope JAUIAKTHYECKOro MaTepHajia UCIOoJIb30BaTh 3a/laHusl BCEX BHUJIOB M YpoBHEW. Bcee
IpakTHYecKue paboThl  MPOBOAATCS Oe3 yKa3aHMM K pabore, 4TOObI BBHIMOJIHEHHE 3a/laHui
ObUIO TBOPUYECKUM TIpolieccoM. B ciydae 3aTpyaHeHUH HEOOXOIUM MHIUBUAYAIBHBIA MOIXO,
KOTOPBIN 3aKJIF0YAETCS B UCTIOIB30BAHUM KPATKOTO WIJIM MOAPOOHOro onucaHust padboTel. O0BEM
MaTepuaiga U3y4aeMbIX TEM 3aHSITHM M KOJIMYECTBO OTBEAEHHBIX HA 3TO YAacOB ONpPEAENsAeTCS
CaMHUM YYHUTEIIEM.

[Tpuemsl u MeTONIBI PabOTHI, KOTOPBIE MJIAHUPYIOTCS NP peaTU3aliK IPOrPaMMBbI:

-CaMOCTOATEIbHbIE PA0OTHI C UCTOYHUKAMH HH(OpMaLINK;
-YCTHBIE COOOIIEHUS yUaINXCs C TIOCIESAYIONIeH TUCKYCCHEHH;
-3BPHUCTHYECKHUE OECeIbl;



-3JICMCHTBI UTPOBBIX TCXHOHOFHﬁ;
-BBIIIOJIHCHUC SKCIICPUMCHTAJILBHBIX U IPAKTUICCKUX pa60T 110 TCIIJIOTCE,

OIITHKE;

-pa60Ta C INJAKTUYICCKHUM MaTCprUaIoM;
-CaAMOKOHTPOJIb YHAIlIUMHUCA CBOUX 3HAHHH 110 BOIIpOCaM JJIA TIOBTOPCHUSI.

2. IlporpaMmmHoOe U yueOHO-MeTOoAN4YEeCKOe obeciiedeHmne

ITeyaTHbIe OCOOU A

Y4eOHUK
(aBTOP,
Ha3BaHHe, Ioj
H3JaHus,
H31aTeJIbCTBO)

Jluteparypa

1. bornanoB K.}O. «®u3uk B roctsix y 6uonora» M, Hayka,
1986;

2. Kabapauua O.® «Bueypounas pabota 1o pusuxe» M,
ITpoceemenue 1983;

3. [lepensman «3anumarensHas pusuka» 1-3 wacte M, Hayka
1980;

4. Tapacos JI.B ®usuka B npupoae M, IIpocsemenue 1988;

5. CmupnoB A.Il., 3axapos O.B. Becénblit 6an 1 BAyMUnBbIi
ypok: @u3nyeckue 3a1a4y ¢ IMPUIECKUMU YCIOBHAMHU. - M.:
Kpyro3zop, 1994;

6. Yconsues A.Il. 3amaun o ¢pusnke Ha OCHOBAaHUH
JUTEpaTypHBIX CIOKETOB. - ExatepunOypr: ¥Y-dakropus,
2003;

7. EnoxoBuy A.C. CipaBo4YHUK 110 (PU3UKE U TEXHUKE. - M.:
[Ipoceemenue, 2006;

8. «Ilo3Haii camoro ceds» / bubnmoreka «IlepBoe ceHTIOPsD»
cepust «®uznka» Boiryck Ne26 2009;

9. Kuxounn N.K. Pacckassl o ¢puzuke u pusukax / bubaroreuxa
«KBant». B 53. M.: Hayka; 1. pea. ¢us.-mar. aut., 1986;

10. Tanbnepurreiin JI. 3anumarensHas ¢pusukay. - M.: PocmaH,
1998;

11. Mapos M. 4. [Tnaners: Conneuynoit cuctemsl. — M. Hayka,
2011;

12. Tur Tom Hayunsle 3a6aBbl. Pu3nka: onbIThl, (POKYCH U
pasBieuenus: niep. ¢ pp. - M.: ACT: Actpens, 2007;

13. Yoxkep [Ix. duznueckuii peitepsepk. - M.: Mup, 1979.

14. Jleonouu A.A. ®uzndeckuii kanenockor. - M.: bropo
KBan Tym, 1994;

15. Apakensn M.K., Baitnmrreiin JI.W. Dnextpobe3onacHoCTb
B XKWIBIX 3/1aHusAX.- M.: OHeproaromusaar 1983;

16. Tynpumackuii M.E. COOpHUK KadecTBEHHBIX 3314 1O
¢uzuke. M.: «IIpocsemenue» 1965;

17. YOdanosa N.JI. 3annmaTtenpHbIe Beuepa o Gpu3uke B
cpeanent mkoiue. M. «IIpocsemenue», 1990.

padouast
TeTpalb,
TETpaau AJas
J1a0O0paTOpPHBIX
padot

1.B.®. llIunos Pabouast TeTpaap A NpOBEACHUS
nabopatopHbIxX paboT 9 kinacc. — M.: Ilpocsemenue , 2007

2. B.A. KacesHos, B.A. Koposun Tetpanp st 1a00paTopHBIX
pabot 10 kmacec — M.: JIpoda, 2008

3. B.A. Kacesnos, B.A. Koposun Terpaas s mabopaTopHBIX
pabot 11 kmacc — M.: JIpoda, 2008

JIUJAKTHYEeCKHE
MaTepHaIbl

Kaprouku-3aganusi Uil BBIMOJHEHUS NPAKTHUYSCKUX pPaboT./
B.®. [lIunos — M.: IlpocBenienue , 2002.




Paznmatounblii marepuan mo ¢usmke / YmakoBa M.A. — M.:
IIpocemenue , 1990.

METOAUYIECCKHEC Temaruueckue MMpE3CHTALUHUIIO COACPIKAHUTO IIporpaMmal

MaTepHaJIbl BHEYPOYHOH AeATenbHOCTH «Pu3KKa BOKpYT Hacy
Texnunyeckue cpeacrsa | Komnbrorep ¢ BbIXOgOM B MHTepHET, MyJbTHUMEIUWHBIN
o0y4eHust MPOEKTOP.

Komrnektel  y4eOHO-Ta0OpaTopHOro  O00OpYyIOBaHHE IS
MIPOBEICHHUS MPAKTUIECKUX PAOOT.

Harasanbie mocoous Tabnuupl, MakeThl, JACHCTBYIOLIME MOJIEIH, I[€YaTHbIE U
MHTEPAKTUBHBIC IIAKATHI 10 M3Y4a€MbIM TEMaM
HHTEpPHEeT- bubnuoreka — Bc€ o npeamety «Dusnkay.
pecypchl http://www.proshkolu.ru

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

Enunas koyutekius mudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru

WHTepecHble MaTepHabl K ypoKaM (QHU3HUKH 10 TEMaM;
HarJIsIHbIe TocoOust K ypokam. http://class-fizika.narod.ru
udpossie oOpazoBaTenbHbIe pecypchl. hitp://www.openclass.ru
DrekTpoHHbIe yueOHUKH 110 dusuke. http://www.fizika.ru

npouue Cepuss nuckoB DVD: MynsTumenuiiHoe ydeOHOe MocoOue

(nmcku, 3. «Harnsgnas pusuka

nmocoons u Cepus auckoB DVD: CO0pHHUK J€MOHCTPAITOHHBIX OMBITOB JIJISt

T.IL.) cpenHei 00111600pa3oBaTENHHOM IIKOJIBI «IkompHBII
¢busnueckuir skcrepuMeHT» / COBpEeMEHHBI T'yMaHUTapHBII
yHuBepcuret 2006

Cepus nuckoB DVD: «3unukionenus atomay / I'ockapriopanus
«Pocatom», 2012
Huck «Atom Ha ciayx0e dyenoBeky»/ I'ockaproparius
«Pocatom», 2001

Hudpossie 00pa3oBaTeIbHbIE PeCypPChl

3. IlnanupyemMble pe3yJbTaThl OCBOEHHS Y4eOHOr0 MpeAMeTa, Kypca

ITnanupyemsble pe3ynbTaThl OCBOEHHS POrpaMMbl HAIPaBJIEHbl HA Pa3BUTHE YHUBEPCAIBHBIX
y4eOHBIX JeHCTBUMN, yueOHOM 1 ob1enob3oBarenbckoil MK T-koMmnereHTHOCTH 00yUarommxcs,
OTIbITA IPOEKTHOH J1eTeTbHOCTH, HAaBBIKOB PabOThI ¢ HH(OpMaIHen

JInyHoCTHBIE:

ChopMupoBaHHOCTH MMO3HABATEIHHBIX WHTEPECOB K MPAKTHYECKON M MPOEKTHOW JESITeIhbHOCTH
U OCHOB COIMAJIbHO-KPUTUYECKOIO MBIIUIEHUS HAa OCHOBE PAa3BUTUS MHTEIJICKTYAlbHBIX U
TBOPYECKHUX CIIOCOOHOCTEW yUaruxcs;

YOexneHHOCTs B BO3MOXKHOCTH TIO3HAHHSI TPUPOJABI, B HEOOXOIUMOCTH Pa3yMHOTO
UCTIOJIb30BaHUS TOCTH)KEHUH HAyKH U TEXHOJIOTUH JUIS JalbHEHUIEero pa3BUTHS 4eJI0BEYECKOTO
oOImIeHus, yBaKEHHE K TBOPIIAM HAYKH M TEXHUKH, OTHOIIEHHE K (U3UKE KaK K IIEMEHTY
00111€4eNI0BEYECKON KYJIbTYPHI;

CaMoCTOSTENBHOCTD B MMPUOOPETEHNH HOBBIX 3HAHUW M NMPAKTHUECKUX YMEHUN MOHMMAHHM UX
3HAYEHUS JIJIS TATbHEHIIIero H3yUeHUs €CTECTBEHHBIX AUCITUTLINH;

MotuBanust  00pa3oBaTeNbHONM  JEATEIBHOCTH  IIKOJIBHUKOB Ha OCHOBE  JIMYHOCTHO-
OPUEHTHPOBAHHOTO MOAX0/1a;

YMEHUHU ONPEACIATh TPAHUIBI COOCTBEHHOTO 3HAHUS W HE3HAHMs, Pa3BUTUU CIHOCOOHOCTH K
CaMOOLIeHKE (OIIGHWBaTh COOCTBEHHYIO YYEOHYIO JIeSTeNbHOCTh: CBOHM  JOCTHXKCHHS,
CaMOCTOSITENIbHOCTh, MHUIIUATHUBY, OTBETCTBEHHOCTb, IPUYMHBI HEY1a4);


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/

DopMHUpPOBaHHUE LICHHOCTHBIX OTHOLICHUH JOYyr K JPYry, YYUTENI0, aBTOpPaM OTKPBITHUH H
U300peTeHNH, pe3yibTaTaM 00yUYeHHUS.

c(OPMHPOBAHHOCTH KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIEHHUM U COTPYAHHUYECTBE CO
CBEPCTHUKAMH U YUUTEIICM;

ycBoeHnn TB mpu npoBeneHHMM NPaKTUYECKUX paboT, cHOPMUPOBAHHOCTH OEPEKHOTO
OTHONICHHUS K IITKOJBHOMY 000PYIOBaHHIO.

MeTanpeameTHble:

B cdepe pecyiamusnvix yHUBEpCATBHBIX YUSOHBIX IEHCTBUM:

OBnazneBaTh HaBBIKAMH CAMOCTOSITEIBHOTO MPUOOPETEHUS HOBBIX 3HAHUN, OpraHU3alUuU
y4eOHOM JeATEeTbHOCTH, TOCTAaHOBKA IIeJeil, IUIAHUPOBAHUS, CAMOKOHTPOJISI U OLICHKHU

pPE3yIbTATOB CBOCH ACATEIBHOCTH, YMEHHUSMH NPEIBHACTh BO3MOXKHBIC PE3YJIbTAaThl CBOMX
JIEHCTBHI;

[Tonumatp pa3nuuusg MEXAY HCXOAHBIMU (DaKTaMM M THUNOTE3aMH JUIsl MX OOBSCHEHUS,
TEOPETUUYECKUMH MOJEISIMH UM peajbHbIMU OOBEKTaMHU, OBJAJEBaTh YHUBEPCAIbHBIMU
y4eOHBIMU JCWCTBUSIMH Ha MPUMEpaxX THUMOTe3 [UIsi OOBACHEHUS H3BECTHBIX (AKTOB U
SKCTIIEPUMECHTAIBHON MPOBEPKH BBIJIBUTAEMBIX THIIOTE3, Pa3pabOTKH TEOPETHYECKUX Mojelei
MIPOIIECCOB MJIU SIBJICHUI;

B cdepe nosnasamenvrvix yHUBepcanbHBIX YUEOHBIX TCHCTBUMN:

@dopMHpOBaTh YMEHHS BOCIPHHHAMATh, IepepadaThiBaTh M MPEIACTABIATH WHPOPMALHIO B
CIIOBECHOM, OOpa3HOii, CHUMBOJMYECKOH Qopmax, aHaIu3upoBaTb M IepepadaTbiBaTh
MOyYEeHHYI0 MH(POPMAIUIO B COOTBETCTBUU C IMOCTABICHHBIMH 33Ja4aMU, BBIIEISITH OCHOBHOE

coz[epmaHHe HquHTaHHOFO TEKCTAa, HAXOAUTh B HEM OTBCTHI Ha IIOCTABJICHHBIC BOHpOCI)I n
u3jararh €ro;

BbIABUI'aTh THUIIOTE3kI, OCYHIGCTBHSITB nux HpOBepKy, ITOJIB30BATHLCA 6I/I6J'II/IOTGLIHI)IMI/I KaTaJioraMu,
ClICcOaJIbHBIMHAU CHpaBO‘-IHI/IKaMI/I, YHI/IBepcaJ'IBHBIMI/I SHIIUKJIONICAUAMMN TJIA ITIOUCKA I/IH(bOpMaIII/II/I
00 00BeKTax.

[TproOperaTh OMBIT CAaMOCTOSITEILHOTO TIOWCKA, aHanmm3a MW orbopa WHPOpMAIUU C
UCIIONIb30BAaHNUEM DPA3IMYHBIX HCTOYHUKOB, U HOBBIX HH(POPMAIIMOHHBIX TEXHOJOTHH st
peHleHI/Ifl IIO3HaBaTCIIbHBIX 3aa4,

OCBaI/IBaTI) HpI/IeMI)I )ICI\;ICTBHI;'I B HGCTaHZ[apTHBIX CI/ITyaHI/ISIX, OBJIaACBaThb 3BpI/ICTI/I‘~IeCKI/IMI/I
METOJIJaMH peIIeHHs TPoOIeM

B cdepe kommynuxamusHeix yHUBEPCAIbHBIX YU€OHBIX TCHCTBUIHA:
Pa3BuBaTh MOHOJIOTMUYECKYI0 W JAMAOTHYECKYIO0 pedb, YMETh BBbIpaXkaTb CBOU MBICIU U
CHOCOOHOCTH BBICIYIIUBATh COOECEHUKA, MOHMMATh €ro TOYKY 3pEHMs, NMPU3HABATh IPAaBO

JIPYTOro 4ejioBeKa Ha €ro TOYKY 3pEHUs, IPU3HABATh IPABO IPYrOro 4ejJI0BEKa HA HHOE MHEHHE;
®opmupoBaTh yMeHHUsI paboTaTh B TpYIIE C BBINOJIHEHWEM PA3IUYHBIX COLUAIBHBIX POJei,
NPECTaBIATh U OTCTAMBATh CBOU B3IVl M YOXKIEHUS, BECTH TUCKYCCHIO.

IIpeamerHsble:

dopmMupoBaTh MPECTABICHUS O 3aKOHOMEPHOU CBSI3U M MIO3HAHUS TPUPOJIBI, 00 00bEKTHBHOCTH
Hay4YHOT'O 3HAHM; O CHCTEMOOOpasyromed poiau (GU3UKHA JJII Pa3BUTHS APYTHX €CTECTBEHHBIX
HayK, TCXHUKU U TCXHOJIOI Hﬁ; (0] HaquOM MI/IpOB033p€HI/II/I KakK pe3yJ11>TaTe I/IBy‘-ICHI/IH OCHOB
CTPOCHHMsI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

®dopMHpoBaTh MEPBOHAYAIBHBIC MPEACTABICHUS O (PU3MUYECKOW CYITHOCTH SIBICHUN TPHUPOIBI
(MGX&HI/I‘-IGCKI/IX, TCIIJIOBBIX, BHGKTpOMaF HUTHBIX U KBaHTOBHX), BHUax MaTepI/II/I (BGH_IGCTBO )41



10JI€), ABMYKEHUH KaK CIIOCO0€ CYIECTBOBAHUS MATEPUHU; YCBAUBATh OCHOBHBIE UJIEH MEXAHUKH,
aTOMHO-MOJICKYJISIPHOIO YY€HHs O CTPOCHUHM BEIECTBA, JJIEMEHTOB JJIEKTPOJUHAMUKH U
KBAaHTOBOM (PM3MKH; OBJIAJCBaTh OHATUIHBIM alllapaTOM M CUMBOJMYECKUM SI3bIKOM (DU3UKH;
[TproOperaTh ONBIT NPUMEHEHUs HAy4HBIX METOOB I103HaHMS, HAOMOAECHUSA (U3HUYECKHX
ABJICHUH, MPOCTBIX JKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUM, MPSAMBIX U KOCBCHHBIX M3MEPEHUU C
UCTIOJIb30BAHUEM  AHAJIOTOBBIX M IM(POBBIX HM3MEPHUTEIBHBIX MPHOOPOB; TMOHUMATH
HEU30€KHOCTh MOTPELIHOCTH JTHOOBIX U3MEPEHHI;

Oco3HaBaTh HEOOXOAMMOCTb IPUMEHEHHUS JOCTHXKEHMH (U3MKM U TEXHOJOTHHM  Ams
PalMOHAIBHOIO IPUPOIOIIOJIB30BAHNS;

OBnageBaTh OCHOBaMH O€30MACHOTO HCIIOJIb30BAHHSI E€CTECTBEHHBIX M HMCKYCCTBEHHBIX
JNEKTPUYECKUX U MATHUTHBIX IOJIEH, SJIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX HOHHU3UPYIOIIMX M3JIy4YeHH BO W30€KaHHWE WX BPEIHOIO BO3JCHCTBHS Ha
OKPY’KaIOIILYIO CpEely U OPTaHHU3M YEJIOBEKa,;

Pa3BuBaTh yMmMEHHME IUIAHMpPOBATh B IIOBCEJHEBHOW >XM3HM CBOM JEHCTBUS C IPUMEHEHUEM
IIOJIYYEHHBIX 3HAHUM MEXAaHHKH, JIEKTPOJMHAMUKH, TEPMOJMHAMHUKHA W TEIUIOBBIX SIBICHUN C
LEJIBbI0 COEpEKEHMSI 310POBbSI;

PopMHUpOBATh MPEICTABICHUS O HEPALMOHAIBLHOM HCIIOJIIB30BAHUU IMPUPOJHBIX PECYPCOB U
DHEPIrUH, O 3arpsA3HEHUU OKPYJKAIOIIEW Cpelbl Kak CIEACTBMM HECOBEPIIEHCTBA MAIWH U
MEXaHU3MOB.

IIpuMepHoOe TeMaTHUYeCKOE IVIAHMPOBAHUE Kypca “3aHumartesbHas pusuka ”
10 -11kaace (1 yac B HeaeJII0)

Ne | Tema Koan4yecTBO 4acoB JlabopaTopHbie
n/n padoThI
1 ONEKTPOMAarHUTHBIE SIBICHHUS 8 1
2 MexaHndeckre KoJaeOaHus 1 BOIHEI 2
3 TennoBkie ABICHUS 9 3
4 OnTtrudueckue SBICHUS 14 4
5 3amura npoeKToB 1
Bceero 34 8
Ne Tema 3aHATHA
3aHATHUS
n/n
JJIeKTPOMarHuTHbIE siBJIeHUus (8 yacos)
1 DNEKTPUYECKHE 3apsbl U )KUBBIE OPTraHU3MbL. BIUsSHUE dJIEKTPUUECKOTO MO
HAa JKUBBIE OPTaHU3MBI. BHO2TIEKTPHUECTBO.
2 JlabopaTopnasi paboTa «OmnpeneneHne COMPOTUBIICHUS TKaHEH YeTTOBEeKay
3 [TpupoaHbIC U NCKYCCTBEHHBIC JIEKTPUICCKUE TOKH.
4 Hcropust s3HEpreTUKHA. DHEPrUs AIEKTPUIECKOr0 TOKA U €€ UCIIOIb30BAHME.
) Kondepenuust « dneKTpruuecKkue CeTH MpoOIeMbl U MEPCIEKTUBEIL.
ATnbTepHATUBHBIC HCTOUHUKH YHEPTUI
6 MarauTHoe 1oJie 3eMJIH M €r0 BIUSHUE HA YeI0BEKa.
CBoMCTBa 2JIEKTPOMArHUTHBIX BOJH HU3KOW YaCTOTHI. PaIiOBOJIHBI U YEJIOBEK.




buonorrnueckue cBOMCTBA 3JEKTPOMATHUTHBIX BOJIH BBICOKON YaCTOTHI.

MexaHnnuyeckue KoJie0aHus U BOJIHBI (2 yaca)

9 Konebanus 1 BOHBI B XHUBBIX oprann3max. Konebanus u uenosek. buopurm.

10 3BYK KaK CpPeJICTBO BOCIIPUATHS U Nepeiadl UHPOpMaluu. Y IbTPa3ByK U
nH(ppa3ByK.

TemnoBble siBjeHust (9 yacoB)

11 DHeprus Tormaa. TemnodHepreTuka. BiusiHue TemneparypHbIX yCJIOBUN Ha
YKU3HD YeJIOBEKa.

12 JlabopaTopnasi pabora «/3MeHeHne TeMnepaTyphl BELIECTBA IIPU IEPEXOJE C
TBEPAOro B razoodpasnoe cocrosuue. [loctpoenue rpaduka 3aBUCUMOCTH
TEMIEPATYPHI Te€JA OT BPEMEHMY.

13 TennoBoe 3arpsizHenue armocdepsl. Pemenue 3agau.

14 Buner Tpancnopra. [Ipumenenune pa3innyHbIX BUAOB TPAHCIIOPTA B HALIIEM
peruoHe. BrnsHue paGoThl TEMJIOBBIX IBUTATENEH HAa SKOJIOTHYECKHE
IIPOLIECCHI.

15 Kpyrasiit cton: «I3MeHeHne kiumarta - TapHUKOBBIN 3P QEKT U riodanbHoe
NOTEIJICHUE KIUMAaTay.

16 TenioBbIe MPOLIECCHI B TEJE YEIOBEKA.

17 JlabopaTopnasi pabora «OnpeneneHue IpIXaTeIbHOr0 00bEMa JETKUX
YEJIOBEKa»

JlabopaTopnasi pabora «OnpeneneHue JaBlIeHUs KPOBU YEJIOBEKa»

18 Pemenune sxcniepumeHTanbHbIX 3a1a4. (OcHoBHOE ypaBHeHue MKT,
KOJIMYECTBO BEILECTBA)

19 Pemenue skcrepruMeHTaIbHBIX 33a4. (Y paBHEHHE COCTOSIHUS UACATBHOTO
raza. Bnaxxnocts Bo3/yxa)

Onrtuueckue siBjaennsi (14 yacos)

20 ®dotomeTtpus. CBETOBOM MOTOK. 3aKOHBI OCBEIIEHHOCTH. JIabopaTtopHas paboTa
«Onpenenenue ypoBHs OCBEIIEHHOCTH B KJIacce»

21 HckyccTBeHHOE OCBEIIEHHE. BUIBI DIIEKTPUYECKUX JIaMIL.

22 3epkanbHOe U paccessHHOe (Auddy3HOe) oTpaxkeHHe cBeTa.
OkcnepuMeHTanbHas padora: «IlocTpoeHune n306pakeHus B IIIOCKOM
3epKajey.

23 DkcnepuMeHTalbHas padoTa: “MHoOrokparHoe n3o0pakeHue npeameTa B
MJIOCKHUX 3epKajiax’”.

24 Jlunzel. ['na3 kak ontudeckas cucrema. JledekTsl 3peHus.

25 [Toctpoenne n300pa’keHNs B CUCTEME 3epKall.

26 [Tone 3penus.

27 Cnioco0wI ucnpaBiieHus 1e(heKTOB 3pEHUSI.

28 Jla6opaTopnasi pa6ota: «Onpenernenrne GOKYCHOTO PaCCTOSIHHS U
ONTUYECKOH CHUJIBI OYKOBY»

Pemenne sxcriepuMeHTaIbHBIX 3a7au.

29 CaeToBbI€ sSIBIIEHUS B IPUPOJIE (paayra, MUPaXH, rajo).

30 OnTHyeckre WITIO3UN HAIIETO 3pEHHS.

31 buonoruueckas ontuka. (JKupble 3epkaia, riaa3-TepMOMETP, paCTEHUS -
CBETOBOJIBI).

32 JKupoii cet. (CBeUeHHE MOPSI, CBETAIINECS OPTaHU3MBI,




XCMUJIIFOMHMHCCIICHII WA, 6HOHIOMPIH€CL[GHI.IHH).

33 DKonoruyeckue npoodiaemMsl 1 00ecrieueHre yCTOMUYuBOCTH Onocdepsl,
CBSI3aHHBIC C PACCESIHUEM U TOTJIOIICHUEM CBETA.
3ammuTa npoektoB (1 yac)
34 3ammura npoeKToB




