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AHHOTAIMA

PaGouas mporpamma BHEYpOUYHOM JesTenbHOCTH «DHu3uKa BOKPYT HAC» pean3yeT
OCHOBHYIO 00pa30BaTeNIbHYIO IPOTPaMMy CpelHero oopazoBanus. B mporpamme
[IPEeyCMOTPEHBI BO3MOKHOCTH JUIsl pA3BUTHSL OCHOBHBIX BUJIOB JIESATEIILHOCTH 00Y4aIOIINXCS B
COOTBETCTBUU C UX BO3PACTHBIMH OCOOEHHOCTSMU.

B xozae u3yueHus 1aHHOTO Kypca, yJaluecs: He TOJIBKO YIO0BIETBOPAT CBOU
oOpa3oBaTenbHbIe TOTPEOHOCTH, HO U MOJIy4aT HAaBBIKM MCCIIEI0BATEIbCKOM IEATEIILHOCTH,
MTO3HAKOMSITCS] C METOJAMU UCCIIEIOBaHUS B (U3UKE M OMOJIOTHH, TTOIydaT KpaTKUe JaHHbBIE O
MEUIIMHCKOMN U OMOJIOTHYecKol anmapaTtype. HaBbIky, OJTydeHHBIC IPU padoTe ¢
M3MEPUTENbHBIMU PUOOPaMH, BHIIIOJTHEHHE MPAKTUYECKUX pabOT U MOCTAHOBKA SKCIIEPUMEHTA
MIPUTOASTCS B JaJIbHENIIEH HAyYHO-TEXHUYECKOU AeaTebHOCTH. OObICHEHNE OTENbHBIX
IIPOLIECCOB, MPOUCXOISAIINX B )KUBBIX OPraHU3Max Ha OCHOBE (PU3MUECKUX 3aKOHOB IIOMOKET UM
YCTaHOBUTbH MPUYMHHO-CIICICTBEHHBIE CBS3H, CYIIECTBYIOIINE B )KUBON M HEKMBOU NPUPOJE,
chopMuUpyeT UHTEPEC HE TOJBKO K (PU3MKE, HO U K HAYKE B LIETIOM.

[Iporpamma Kypca HOCHT NPAKTUKO-OPUEHTUPOBAHHBIM XapaKTep € JIEMEHTAMU Hay4HO-
HCCIIEA0BATENIBCKOM AEATEIBHOCTH U IIOCTPOEH C ONOPOW HA 3HAHUS U YMEHHsI, I0Jy4YEHHbIE
yUalIUMUCS TpU U3y4eHUU GU3NKU, XUMUHU, OUOJIOTHH.

Kypc “®usnka BOKpyr Hac” ABIIETCS MHTETPUPOBAHHBIM U IPEAIIOJIAraeT 3HaKOMCTBO C
onpeeNEHHBIM aclIeKTOM 0a30BOM HayKH - GU3KUKU U HAIIPABJIEHUSMU UCCIIEIOBaHUNA, KOTOpbIE
BO3HUKJIM Ha CTHIKE (PU3HKU XUMUHU, OMOJIOTUH, U IKOJIOTHU. OH CITOCOOCTBYIOT PaCcIIMPEHUIO
Kpyro3opa oOydarouuxcs, noaaep>KaHuio HHTepeca K U3yd4eHuto (GU3MKM U HampaBiieH Ha
penieHue JMYHOCTHO 3HAaYMMBIX I YYCHHKA IPUKIAJHbIX 3a7a4. BKitoueHrne B mporpaMmy
BOIIPOCOB, CBSI3aHHBIX C (PU3UKOI UeIOBEKa, MO3BOJIUT yYalllUMCS MTPOJIBUHYTHCS MO MyTH
MO3HAHUS cCaMHX ceOs, JTydllle OHITh MPUPOIY YEIOBEKa U €r0 BOZMOYKHOCTEH.

IMosscHuTEeAbHAA 3aMTUCKA

PaGouas nmporpamma no BHEypouHOil AeaTeabHOCTH «DPu3KKa BOKPYT HAC» MpelHa3HayeHa
g ooydaromuxcst 10 — 11 kmaccoB u pazpaboTaHa Ha OCHOBE CIEAYIONIMX HOPMATHBHbBIX
AOKYMEHTOB:

o ®denepanbHoro 3akoHa "O06 ob6pazoBanuu B Poccuiickoit denepanun” ot 29.12.2012 N 273-
®3;

e Tmpuka3za MuHucrepcTBa oOpazoBaHus U Hayku Poccuiickoit @eneparuu ot 17 nexadbps 2010
r. Ne 1897 «O6 yTBepkaeHIH (enepaabHOT0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 00I11ero 00pa3oBaHus» (B penakuuu npukaza MuHoOpHayku Poccun
ot 31 nexabps 2015 r. Ne 1577);

e mpuka3za MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit @eneparnuu ot 17 mas 2012 1. Ne
413 «O06 yTBepkaeHNH (eepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa
cpenHero o0Iiero 00pa3oBaHusA» C U3MEHEHUSIMHU, YTBEPKIEHHBIMU MIPHKA3aMU
MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit @denepannn Nel645 ot 29.12.2014 r., Ne
1578 o1 31.12.2015 1., Ne 613 01 29.06.2017 .

e KOHIIENIMU AYXOBHO-HPAaBCTBEHHOT'O Pa3BUTHS U BOCTIUTAHUS IMYHOCTH IPaK/IaHUHA.

AKTyanbHOCTb JaHHOM MpOrpaMMbl 00YCIIOBJIEHA €€ METO0JIOrMUeCKON 3HAUUMOCTBIO -
pa3BUTHE y HIKOJBHUKOB MOTHUBAIIUH K H3yueHHto Gpusnku. Kypc umeer
€CTECTBEHHOHAYYHYIO HAIIPaBJIEHHOCTh OOLIEKYIbTYpHOTO YpoBHs. PU3KKa Kak HayKa O
HaunboJiee 00IMX 3aKOHAX MPUPOIbI, BEICTYIAs B KaUeCTBE y4eOHOTO MpeMeTa B IIKOJIE,
BHOCHT CYIIIECTBEHHBIH BKJIAJ] B CUCTEMY 3HaHUH 00 oKpykatomeM mupe. OHa pacKpbIBaeT



POJIb HAYKH B SKOHOMUYECKOM U KYJIbTYPHOM Pa3BUTUH OOIIECTBA, CIIOCOOCTBYET
(OpMUPOBAHHIO COBPEMEHHOTO HAyYHOT'O MHUPOBO33PEHUS
@®I'OC HOBOTrO MOKOJICHUS TPEOYET UCIIOIB30BaHUS B 00pa30BaTEILHOM IIPOIECCe
METOJIOB U MPUEMOB IIPOEKTHO-HCCIIEIOBATENBCKOM e TeIbHOCTH. BKitouenue merona
MIPOEKTOB B OPraHU3AIUIO BHEYPOUHOU AEATEIBHOCTH AAE€T MHOTO MPEUMYIIECTB U
MOJIOKUTEIBHBIX Pe3yNbTaTOB. [IpoeKTHAS NesATETHHOCTD JaéT BO3SMOXKHOCTh HHTETPUPOBATH
TEOPETHUYECKHE 3HAHUS U IPAKTUYCCKUE HABBIKU, IPHOOPETaTh HABBIKA B3aUMOJICHCTBHS B
rpymme. /s yaeHuKa mpoeKT- 3T0 BO3MOYKHOCTh TBOPUECKH PACKPBITHCS, POSIBUTH CE0s
WHIMBHYAIBHO WM B KOJUIeKTHBE. [IpoekT maét 0OyyarommMces OnbIT NOUCKa HHPOPMAITUH,
MPAKTUYECKOTO IPUMEHEHHUS 00YICHHUsI, CAMOPA3BUTHS, CAMOpEATU3aIlMH U CAMOAHAaJIM3a
CBOCH JICATEIILHOCTH. 3HAHUS, YMEHHS U YHUBEPCAJIbHBIC ydeOHbIC AEHCTBHS, HEOOXOIUMBIC
JUTSL OpraHU3aIluH MTPOEKTHO-UCCIIEI0BATEIBCKON ICATEIILHOCTH B IIKOJIE, B OyAYIIEM CTaHyT
OCHOBOH JIJIsl OpraHU3aliy HAyIHO-HCCIIE0BATEIbCKOM NS TETFHOCTH B BHICIITUX M CPETHIX
po(hecCHOHATBFHBIX YUYEOHBIX 3aBEICHUSX, TIO3BOJISIFOT CTaTh KOHKYPEHTHO -CIIOCOOHBIMU Ha
PBIHKE TpyJa U B J1t000i cdepe npodeccroHanbHON AEITETbHOCTH.
Heo0xomMbIM ycIIOBHEM pealin3aliiiil JAaHHOH MPOTpaMMBI SIBJISIETCS CTPEMIICHHE Pa3BHUTh
y 00y4Jaronuxcss yMEHUe caMoCToATeIbHO padoTarh, MKT-koMneTeHmu, a Takxke
COBEPIIIEHCTBOBATH HABBIKM OTCTAWBAHUS COOCTBEHHOH TO3UITUH T10 OTIPEICIEHHOMY
BOTIPOCY.
esan kypca:
® 3HAKOMCTBO YYallIMXCS C BAXXHEHITMH METOJaMU IIPUMEHEHHUST PU3NIECKUX 3HAaHUH Ha
TIPaKTUKE;
e (opmupoBaHuE IEIIOCTHON €CTECTBEHHOHAYYHON KapTUHBI MUPA yJaIluXCsl.
3anayu Kkypca:
® DPa3BUTHE MIO3HABATEIEHOTO HHTEPECA, MHTEIUICKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
y4aIuxcs B MPoIecce CaMOCTOSITEILHOTO IPUOOPETEHHSI 3HAHUH C UCTIOIb30BaHUEM
pa3IMYHBIX UCTOYHUKOB MH(OPMAIINH;
® TOBBIIIEHUE HH(OPMAIIMOHHOH, KOMMYHHKATUBHOMH, SKOJIOTUYECKOH KYIIBTYPHI, OIBITa
CaMOCTOSITEIIbHOU JEATEIbHOCTH;
® COBEpIICHCTBOBAHUE YMEHUH M HABBIKOB B XOJIC BBITIOJHEHHSI ITPOTPAMMBI Kypca
(BBITIOJIHEHUE JTAOOPATOPHBIX padOT, U3YYECHHS, OTOOPA M CUCTeMAaTH3aluy HH(OpMaI i,
MOJITOTOBKA pedepara, mpe3eHTAIINN ),
e OBJIAJICHUE YYAIIMMHKCS 3HAHMSIMH O COBPEMEHHOI HayYHOW KapTUHE MUPA, O HIUPOKUX
BO3MOJKHOCTSIX IPUMEHEHHS (PU3NICCKHUX 3aKOHOB;
® BOCIHTaHUS HABBIKOB COTPYIHUYECTBA B IPOIIECCE COBMECTHOM PabOTHI;
® 0CO3HAHHBIN BBIOOP MPODUIBLHOTO 00YUEHHS.

OO0mas xapakTepuCTHKA NPOrPAMMbI BHEYPOUYHOH 1eATEeJbHOCTH «DU3HKA BOKPYT HAC»

[Iporpamma «®u3nka BOKPYT Hac» OTHOCUTCS K OOIIEHHTEIIEKTYaIbHOMY HAaIIPaBICHUIO
BHEYPOUYHOH JEATEIILHOCTH.

IIporpamma cosiep»HuT, ¢ OAHOM CTOPOHBI, MaTepHal 1o OoJjiee yriIyoaéHHOMY U3YyUEHHIO
M3J1araeMoro B IIKOJIBHOW MporpaMMe U30paHHOTOo paszzena, ¢ ApYroi — mpeamnosaraeT u3ydyeHue
TaKUX BOIPOCOB (PU3UKHU, KOTOPbIE HE BXOSAT B MIKOJBHBIN Kypc, HO TIOBBIIIAIOT HAAEKHOCTh
3HaHUH, yIpOLIal0T MOHUMAaHUE U YCBOCHUE YueOHOU MHPOPMAIIUH Ha CIIAYIOIIEeH CTyleH!
oOyuenus. [IporpamMa no3BosisieT OCyLIeCTBIATh IBPUCTHUECKUE TPOOBI U CPOPMUPOBATH
MPAKTUYECKYIO IEATEIbHOCTD IIKOJIbHUKOB B H3y4aeMoil 00J1aCTH 3HaHU.

Pa3BépThIBaHMe coJlepKaHMsI 3HAHUH B TPOrpaMMe CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4yTo
U3yUYeHHE BCEX MOCIEAYIONUX TEM 00€CIIeUnBaETCs MPEIbIIYIIIMMHU, @ M1y YACTHBIMU U
OOIIMMU 3HAHUSIMU MPOCIICIKUBAIOTCS CBS3H.

IIporpamma coctout U3 4 JOCTATOUHO CAaMOCTOSTEIBHBIX TEMAaTHUECKUX MOJTYJIEH.
MoaynbHas CTpYKTypa Kypca, 1uphepeHIMpoBaHHOCTD 3aJaHU IO3BOJISIIOT BApHPOBATH



coJiepKaHue Kypca B COOTBETCTBUU C OCOOCHHOCTSIMH YUCHHUECKOTO KOHTHHI'CHTA (COCTaB
y4eOHOI IpyIIbl, yPOBEHb 3HAHHUH, 00yJaIOIIUXCs), HATHYUS 000PyI0BAHHUSL.

JlocTiKeHne COIMaIbHO-TICUXOJIOTHUECKUX IeJiell o0ecrieunBaeTcss opraHu3anueii padboTsl
B MaiblXx rpynnax. KoJuleKTHBHas AESITEIbHOCTh I03BOJISET DPAa3BUBaTh y OOy4arolmMXcs
KOMMYHHUKATHBHbIE KadyecTBa. BhIMonHeHHe Tpynmol MpakTHUYECKHX 3aJaHuil 0OecreunBaeT
peain3alMio OCHOBHBIX IOJOXKEHUI Merona Maiblx rpynmn. CocTaB MaiblX TPYIIT MOXKET
MEHSIeTCS TpU Tepexoje K H3YyYCHHIO CIEAYIOUIero Monayis. JTo olecredynBaeT Ooliee
YCIELIHYI0 colain3anuio odyyaroumxcs. [IpoexktHas nesTebHOCTh PelyCcMaTPUBAET TOUCK
HEOOX0MMOW HepocTamel uHGOpMa B HSHIMKIONEIMSX, CIPABOYHHMKAX, HAYYHO-
MIONYJIIPHOM JIuTeparype, B IHTepHeTe u ap.

OOyuaromiass J1eATeNbHOCTh II€arora 3aK/IIOYaeTcsi B CO3JaHUM OPraHU3alMOHHO-
MeJarornyecKux yCIOBUM JUIsl yueOHO-TIO3HABATEIbHOM JI€ATENbHOCTH YYEHUKOB, B OKa3aHUU
UM  [EJarorudyeckod  MOAJEpKKM W METOAMYECKOM  IMOMOIIM,  OOEeCHeuMBaOLINX
rapaHTUPOBAHHOE PEIICHHE JUIAKTUYECKUX, PA3BUBAIOIINX U BOCIIUTATEIbHBIX 3aa4.

®du3zrKa - IKCIepUMEHTaNIbHAsI HayKa, U3y4arollas PUPOIHbIE IBJICHUS ONBITHBIM ITyTEM.
[TocTpoennem TeopeTHdecKux Moieseit pu3nka gaeT 00bsICHEHNE HA0II01aeMbIX SIBICHUH,
bopmynupyeT pu3NYECKUE 3aKOHBI, IPEICKAa3bIBAET HOBBIE SBJICHUS, CO3/Ia€T OCHOBY JJIS
MIPUMEHEHMSI OTKPBITHIX 3aKOHOB MPUPO/IbI B YesoBeueckoi npaktuke. [loaToMy npu
OpraHu3aIiK 3aHATHH 110 BHEYPOUHOU JESITENbHOCTH OOJIBIIIOE BHUMAHUE YAETAETCS
AKCIEPUMEHTAJIbHBIM METO/IaM HCCIIEIOBaHMs, YTOOBI pa3BUBATh Y 00YYAIOIINXCSI HABBIKU
y4eOHOM, TPOEKTHO-UCCIIEOBATEIHCKON M TBOPUECKOM e TETHHOCTH.

MesknpeaMeTHbIE CBS3H, PEATH3YEMBIE TPOTPAMMOI BHEYPOUHOU AeATEeNbHOCTH «PU3MKa
BOKPYT Hacy:

Maremaruka: rpaduka, peueHue 3a1ad, MPOLEHTHI.

buonorus: ;xuBbie OpraHu3Mbl, OMOJIOTHYECKAs ONTHKA, KIIETKa, Onocdepa.

XUMHUS: COCTaB U CTPOEHHUE BEILIECTBA.

I'eorpadust: MeToabl U3ydeHUS KJIIMMAaTa U HEAP 3eMIIH, aTMOC(EpHI.

DKOJIOTHS: 3arpsi3HEHHE aTMOC(hEphI, SKOJIOTUUECKHUE MPOIIECCHI, MAPHUKOBBIN AP (DeKT,

ouocdepa.

1. Onucanue MmecTa y4eOHOro nmpeaMera B y4eOHOM IJIaHe
B ydeOHOM TUTaHE Ha BHEYPOUHYIO JACATENBHOCTH M0 ¢usuke B 10-11 x Kimaccax BbiAeIeH
1 vac B Hememo. CormacHo kaieHmapHoro rpaduka Ha 2023/2024 mpemycmoTpeHo 35
yuebHbIX Henenb. Cpok peanuzanuu nporpamMmbl — 1 ron. HampaBienue BHEYpOU HOM
NEeSITeNIbHOCTH- OOLIEUHTEIICKTyaIbHOE.

2. Coaep:xxaHue y4ueOHOro Kypca
ConepmaHHe KypCa Ka4€CTBCHHO OTJIIMYACTCA OT 0a30BOT0 KypcCa (1)I/ISI/IKI/I. Ha YpOKax
3aKOHBbI (1)I/ISI/IKI/I pacCMaTpuBarOTCA B OCHOBHOM Ha HCXKHBBIX 00BEKTax. O,Z[HaKO OYCHb
BaXXHO, YTOOBI Yy ydamuxcda TIOCTCIICHHO CKJIIAAbIBAJINCH Y66)K,[[6HI/I$I B TOM, YTO,
NPUYNHHO-CJICACTBCHHAA CBA3b SIBJICHUM HMEET BC@06H_II/II71 XapaKTep U 49TO, BCC SABJICHUA,
MNpOUCXOAAIINE B OKPYKAKOIICM HAC MUPE, B3AUMOCBA3AHBI. B KypcC€ paCcCMAaTpHuBaAOTCA
BOIIPOCHI, HAIIPABJICHHBIC Ha Pa3BUTUC HHTCpPECA K (1)1/131/11(6, K 3KCHepHMeHTaJIBHOI>'I
JeATeNbHOCTH, (POPMUPOBAHUE YMEHUI paboTaTh CO CIPaBOYHOM JuTepaTypoil. Bo Bpems
HU3YUCHUA KYypcCa «Duzuka BOKpPYI' HaAc» pe6;1Ta oJIy4aroT BO3MOXXHOCTH ITPOBOAHTH
I/ICCJ'IC,Z[OBaTCJILCKI/Iﬁ MMPOCKT IO J'IIO60My u3 BBI6paHHBIX HaHpaBJ’IeHHﬁ. Ha wutorosbix
3aHATUAX o6yqafoumec;1 BBICTYIIAOT U 3alIUIIAIOT cBOH IPOCKT.

DJIeKTPOMAarHUTHbIE sIBJIeHHUS — 8 yacoB



DeKTpocTaTHYecKre 3apsiabl. BEITOBBIE ANeKTponpuOOphl. JloMarHsis
ANIEKTPOIpoBoIKa. TexHuka 6e30macHOCTH NMpH paboTe ¢ «OBITOBBIM
AJIEKTPUYECTBOM». 3HAKOMCTBO C pabOTON HHIUKATOPHOIN OTBEPTKOM, SIEKTPUUECKUM
TECTEPOM; UCCIIEOBAaHNE KBAPTUPHOM MPOBOJIKU HA IIO’KAPOOIACHOCTh, COCTABICHNE
MPUHIUIHAIBHON U MOHTQXHON CXEMBI 3JIEKTPOIIPOBOJKH, OCHOBBI AJIEMEHTAPHOTO
PEMOHTa OBITOBBIX AIEKTPOIPUOOPOB. DIEKTPHUECKHIE CBOMCTBA Tella YeIOBEKa.
buoanexrpuuectBo. ®OTOPEUENTOPEIL., SIEKTPOPEUENTOPHI, BUOAIEKTPUYECTBO CHA.

MarHuTHO€ 10JIe ¥ )KUBBIE OpraHu3Mbl. Vcronp30BaHe MarHUTOB B OBITY.
Hcnonb3oBaHne MarHuTa Kak METaJUIOUCKATES.

Panuo. TeneBunenue. BinsHue 31€KTpOMarHUTHOTO U3TyYEHUSI HA dKUBOM OpraHu3M.
HccnenoBanne HHTEHCUBHOCTH AJIEKTPOMATrHUTHOTO U3TYYEHUS DIIEKTPOOBITOBBIX
MpHUOOPOB C MOMOIIBIO PEHTI€HOBCKOM TIEHKH.

Mexanuyeckue KoJjie0aHus U BOJIHBI - 2 yaca

Mexanundeckue kosebanus u yenosek. [Ipoucxoxnenue ounopurmos. Cepaie u
3BYKH, COIPOBOKIAIOIINE pabOTy cepaia 1 JIErkKux, ux 3anuch. CTETOCKOIU
¢oHennockomn. BrlcTyknBaHue — Kak OJMH U3 CIIOCOOOB ONPEEIIEHUS pa3MEPOB
BHYTPEHHHUX OPraHOB U UX COCTOSHUSL.

3BYK KaK CpeAICTBO BOCHpUSTHS U niepenaun nHpopmanuu. Opran ciayxa. O6nacth
CIBIIIMMOCTH 3BYyKa. ['0J10COBOM anmapat 4esoBeka. XapakTepUCTHKH rojoca 4eJIOBeKa.
VYnbrpa3Byk u nuHppa3Byk. Gusnueckre OCHOBHI YIbTPa3BYKOBOIO UCCIIETOBAHMS
YeJI0BEKa. 3BYKH IPUPOIBI.

TensioBble siBJIeHUs1 - 9 yacoB

Bunapr termmonepenaun B Owbity. uddysus. Kunenune. Bompockl 6e3omacHocTH B
TEIOBbIX  mpoueccax. CrnocoObl  M3MepeHusi  TemrepaTypbl.  TepMOperyasTOphI.
3HadyeHune 1BeTa 11 0OpMIICHUS OBITOBBIX MPUOOPOB, TMOCYIBI; MPOBEpKa pPabOTHI
BEHTUJISIIUM; apoMaTHu3anus MOMELIEHUS, W3TOTOBJICHHE BOJIOCSIHOTO
rurpometpa. HacbleHHbIH, HEHACBIIICHHBII nap. BnaxxHocTb. 3HayeHue
TEMIIEPATYPHOTO PEKUMA U BIAKHOCTH JJIS )KU3HEEATEIIbHOCTH YeIOBeKa.

Onruyeckue siBjieHus1 - 14 yacos

®otomerpus. CBETOBOM MOTOK. 3aKOHBI OCBEIICHHOCTH. 3aKOHBI F€OMETPUUYECKOM
ontuku. 3epkaino. [locTpoenne n300paxeHuss B MJIOCKOM 3€pKaje U B CUCTEME 3epKall.
Tonkas nWH3a: HaxoXXJeHHE OOBeKTa Mo Xxoay Jjayded. Dopmyna TOHKOW JIMH3BHI.
Crtpoenune rnaza dyenopeka. Ousznueckue OCHOBBI 3peHUs uenoBeka. JleQekTol 3peHus
U crnocoObl HWX wucmnpaBieHus. Pacuer mapamMeTpoB JHH3BI U H300pa)KeHHS.
CnexkTpanbHass W JHepreThyeckas YyBCTBUTEIBHOCTH Tua3a. [lomHoe BHYyTpeHHee
oTpaxenue. BonHoBas ontuka. Jlucnepcus csera. MHTepdepeniwms u nudpaxius cBeTa.
CBeToBbI€ SIBIICHUS B IPUPO/JIE.

3ammTa NpoeKToB — 2 yaca

BHeypouHast AedTeNnbHOCTh HpeinosiaraeT OOJIBIIYI0 CaMOCTOSTEIbHYIO paloTy
yyamuxcs. TeopeTHueckuil maTtepuai J0JDKeH ObIThb Hepa3pbIBHO CBs3aH ¢ MpakTHkou. [Ipu
nosoope JAUJAKTHUYECKOro MaTepHualia HCIoJIb30BaTh 3aJlaHus BCEX BUJIOB U ypoBHEW. Bcee
IpaKTU4YecKue padoThl  MPOBOJATCS Oe3 ykazaHuWi K paboTe, YTOObI BBINIOJHEHUE 3aJaHUMN
ObUIO TBOPUECKUM TpolieccoM. B ciydae 3arpyaHeHu HEOOXOIUM MHIUBUAYaIbHBIN MOJXON,
KOTOPBIN 3aKITI0YAeTCsl B UCIIOJIB30BAaHUU KPATKOTO WM MOJAPOOHOTO onucaHus padoTel. O0bEM
MaTepuaga MU3y4aeMbIX TEM 3aHATHI M KOJIMYECTBO OTBEAECHHBIX HAa ATO YAaCOB ONpPEIENIAETCS
CaMHUM Y4YHUTEJIEM.



[Tpuemsl u MeTO 1Bl PabOTHI, KOTOPBIE MIIAHUPYIOTCS IPH peaTU3aIK TPOTPAMMBI:
-CaMOCTOSITeNIbHBIE pabOTHI C ICTOYHUKAMU HH(DOPMAIIHH;

-YCTHBIE COOOIIEHUS yJaIluXcs ¢ MOCIeIYIOUIeH TUCKYCCHEH;
-3BPUCTUYECKHE OECe/Ibl;

-3JIEMEHTBI UTPOBBIX TEXHOJIOTHIA;

-BBITIOJTHEHHE DKCIIEPUMEHTAIBHBIX U MPAKTUYECKUX PadOT IO TEIUIOTE,

OIITHKE;

-pa60Ta C IMJAKTUYCCKHUM MAaTCPUATIOM;
-CaMOKOHTPOJIb YHallIUMHUCA CBOUX 3HAHMI 110 BOIIpOCaM Ijid TIMOBTOPCHUA.

3. IIporpaMmmHoOe u yueOHO-MeTOANYECKOe 0OOecTiedeHune

TleuaTHbIe MOCOOUS

Y4eOHUK
(aBTOD,
Ha3BaHUe, roj
U31aHUA,
U31ATeIbCTBO)

Jluteparypa

1. bornanos K.1O. «®u3uk B roctsx y ouosnora» M, Hayka,
1986;

2. Kabapmaun O.® «BreypouHast paboTta mo ¢puznuke» M,
[Ipoceemenune 1983;

3. [lepenpman «3annMatensHas Gusuka» 1-3 gacte M, Hayka
1980;

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

5. CmupnoB A.I1., 3axapor O.B. Becénbiit 6an u BIyMUnBbId
ypok: @usnueckue 3a4a4u ¢ JUPUIECKUMU YCIOBUIMU. - M.:
Kpyro3zop, 1994;

6. Yconwues A.Il. 3agaun mo ¢pusnke Ha OCHOBAHUH
JUTEPATYPHBIX CIOXKETOB. - ExatepunOypr: ¥Y-Dakropus,
2003;

7. EnoxoBuu A.C. CripaBo4HUK 110 (PHU3HKE ¥ TEXHUKE. - M.:
[Tpocsemienue, 2006;

8. «Ilo3Haii camoro cedst» / bubnmoreka «IlepBoe CeHTIOps»
cepust «Duzukay Boimyck Ne26 2009;

9. Kukoun N.K. Pacckassl 0 ¢pusuke u pusukax // bubnuoreuxa
«KBant». Bpim. 53. M.: Hayka; . pen. ¢us.-mat. aut., 1986;

10. Tanmpnepmreiin JI. 3annmatenbHast pusukay. - M.: PocmaH,
1998;

11. Mapos M.4. [Tnanerst Conneunoit cuctembl. — M. Hayka,
2011;

12. Tut Tom Hayunsie 3a6aBbl. @usnka: OnbIThl, (HOKYCHl U
passieudenus: nep. ¢ ¢p. - M.: ACT: Actpens, 2007;

13. Yokep [Ix. ®usnyeckuii peiepsepk. - M.: Mup, 1979.

14. JleonoBuu A.A. ®usndeckuii KayenockorI. - M.: bropo
KBan tym, 1994;

15. ApakensH M.K., Baitamrreitn JIL.U. Dnextpobe30nacHOCTb
B JKWJIBIX 3J1aHUAX.- M.: DHeproatomuzaat 1983;

16. Tynpunnckuit M.E. CO0pHUK KaueCTBEHHBIX 33/1a4 10
¢usuke. M.: «IIpocsemenue» 1965;

17. YOdanosa W.JI. 3anumMarenbHble Beuepa o (pusnke B
cpeaneil mkoiae. M. «IIpocsemenue», 1990.

padouasn
TeTpajb,
TeTpaau is
J1a00paTOPHBIX

1.B.®. lIunoB Paboyast TeTpaap i IPOBEICHUS
nabopaTopHbIX padboT 9 kiacc. — M.: IIpocsemenue , 2007

2. B.A. KacesHoB, B.A. KopoBun Tetpanap a5 1a60paTOpHBIX
pabot 10 xmace — M.: llpoda, 2008




pador 3. B.A. Kacesnos, B.A. Koposun Tetpanp 11 1a00paTopHbIX
pabot 11 xmace — M.: [Ipoda, 2008
auaakTuyeckue | KapTrouku-3agaHusi Uil BBINOJHEHUS NPAKTHYECKUX padoT./
MaTepHuaJbl B.®. Tunos — M.: IIpocsemienue , 2002.
Paznmarounsnii marepuan no ¢usuke / YmakoBa M.A. — M.:
[Ipocsemenue , 1990.
Metoauyeckue | Temarnueckue NPE3EHTALMUIIO  COACPKAHUIO  IPOTPaAMMBI
MaTepHuaJbl BHEYPOUHOMH JieaTenbHOCTH «PU3HKa BOKPYT HAC»
Texnnueckue cpeacrsa | Komnsrorep ¢ BbixogoM B MHTepHET, MyJIbTHUMEIUWHBIN
o0y4eHus IPOEKTOP.

Kommuiektet  yueOHO-abopatopHoro  00OpyaOoBaHHE — JiA
IPOBEJICHUS PAKTUYECKUX padoT.

Harasausie mocoous

Tabmuipl, MaxkeThl, JICHCTBYIOIIME MOJIEIN, TeYaTHbIE U
MHTEPAKTUBHBIE TUIAKATHI 1T0 U3Y4AaEMbIM TEMaM

HHTEPHET-
pecypchl

bubnuoteka — Bcé o npeamery «Duznka.
http://www.proshkolu.ru

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

Enunas komtexius mudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru

WNHTepecHble MaTepualibl K ypokaM (pU3UKH 1O TeMam;
HarJsIHbIe mocoOust K ypokam. http://class-fizika.narod.ru
[{udpossie oOpa3zoBarenbHbie pecypchl. http://www.openclass.ru
DiekTpoHHbIe yueOHuKH 10 dusuke. http://www.fizika.ru

npoyue
(mucku, 3.1.
Mocoous u
T.IL.)

Indposbie 06pazoBaTeIbHbIE pecypChl

Cepus nuckoB DVD: MynerumennitHoe ydeOHOe TmocoOue
«Harnsnnas ¢puzuka»

Cepus quckoB DVD: CO0pHHK TeMOHCTPAIITOHHBIX OMBITOB IS
cpenHei 00111e00pa30BaTEIHHON ITKOJTBI «lIxompHBIHI
busndeckuii sxkcnepuMeHT» / COBpEMEHHBIH TyMaHHTApHBIN
yHuBepcuteT 2006

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

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

4. TlnanupyemMble pe3yabTaThl OCBOCHUS] Y4eOHOI0 MpeaMeTa, Kypca

[InanupyemMble pe3ysbTaTbl OCBOEHUS IPOrpaMMbl HAIIPABJICHbI HA Pa3BUTHUE YHUBEPCAIbHBIX
y4eOHBIX JIeHCTBUH, yueOHOI 1 ob1enonb3oBarenbckoit MK T-koMmmnereHTHOCTH 00yJarommxcs,
OTIBITA MMPOCKTHOM JIEATEIILHOCTH, HABBIKOB PA0OTHI ¢ MH(POpMAaIIUCH.

JInuHOCTHBIE:

C(l)OpMI/IpOBaHHOCTB MO3HAaBAaTCJIIbHBIX MHTCPECOB K HpaKTI/I‘IeCKOﬁ n HpOGKTHOfI ACATCIBHOCTHU
U OCHOB COHOHUAJIBHO-KPUTUYCCKOI'O MBINUJIICHHUA Ha OCHOBC PAa3BUTHA HHTCIUJICKTYAJIbHBIX W
TBOPYCCKHUX CIIOCOOHOCTEH yqamuxcs,

Y6C)K,Z[CHHOCTB B BO3MOJXHOCTHU IIO3HAHUA TPUPOJBI, B HCO6XOI[I/IMOCTI/I pPa3yMHOTO
HCIIOJb30BaHUS JOCTHKEHUM HAayKu U TEXHOJIOTUM IS JaIbHEUIIIEro pa3BUTHA YCIIOBCUCCKOTO
O6H_ICHI/I$I, YBAXKCHHUC K TBOPLAM HAYKW U TCXHHUKHU, OTHOHICHUC K (I)I/ISI/IKC KaK K 3JICMCHTY

00111e4eNI0BeYeCKON KYIbTYpHI;



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/

CaMOCTOATENBHOCTh B IPUOOPETEHUU HOBBIX 3HAHUN U IMPAKTUYECKUX YMEHUN MOHUMAHUM UX
3HAYCHUA I ,HaJIbHefILHCI‘O N3Y4YCHHA CCTCCTBCHHBIX JUCHUIIIINH,

MOTI/IBaI_[I/ISI O6p330BaTeHBHOI>’I ACATCIBbHOCTHU IIKOJIBHUKOB Ha OCHOBC JIMYHOCTHO-
OPUEHTUPOBAHHOTO IMOIX0/1a;

YMCHHUH OIPCACTIATh I'paHHUIbI COOCTBEHHOI'O 3HAHUSI U HC3HAHUA; PA3BUTHUU CIIOCOOHOCTH K
caMOOIIeHKe (OLICHMBAaTh COOCTBEHHYIO Y4YeOHYIO JAESTEIbHOCTh: CBOM  JIOCTHIKCHUS,
CaMOCTOATCIIbHOCTb, MHUIIUATHBY, OTBECTCTBCHHOCTD, ITPUYMNHBI HCYIIa'-I);

@OopMHpPOBAaHHE LIEHHOCTHBIX OTHOLICHWM AOYr K JpPYry, YYWUTEIIO, aBTOpaM OTKPBITUHA H
M300peTeHNH, pe3yabTaTaM 00yICHHSI.

C(bOpMI/IpOBaHHOCTI/I KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTU B O6H_I€HI/II/I U COTPYAHUUCCTBEC CO
CBCPCTHUKAMU U YYUTCIICM;

ycBoeHnH TBb TpH TPOBEICHWHM MPAKTHYECCKUX padoT, cHOPMHUPOBAHHOCTH OEPEKHOTO
OTHOIIIEHHUS K IKOJIEHOMY 000pPY/I0BaHUIO.

MeTanpeaMeTHble:
B cdepe pecyiamuenvix ynuBepcanbHbIX YI€OHBIX JEHUCTBUM:
OBnaneBaTh HaBBIKAMH CaMOCTOSITEIBHOTO TPHOOPETEHUsT HOBBIX 3HAHWN, OpPraHU3alluA

y4eOHOW JNeATEeNbHOCTH, TIOCTAaHOBKA IIeJieH, TUUIAaHUPOBAHHS, CAMOKOHTPOJS W OIECHKH
pe3ynbTaTOB CBOEU JEATEIHLHOCTH, YMEHUSMH TPEABUACTh BO3MOXKHBIE PE3yJIbTaThl CBOUX
JICHCTBHI,

[ToHnmatp paznuuust MEXIy HCXOTHBIMU (akTaMu W THUIOTE3aMH I WX OOBSICHEHHS,
TEOPETHYCCKUMHU MOJICTISIMA M PEATbHBIMU OOBEKTaMH, OBJIAJIEBATh YHHBEPCAIbHBIMH
y4eOHBIMH JICHCTBUSIMH Ha TMpUMEpax THUIOTe3 IS OOBSICHEHUS HW3BECTHBIX (DAKTOB H
AKCIIEPUMEHTAILHONW TPOBEPKH BBIJBUTACMBIX THIIOTE3, Pa3paOOTKH TEOPETHYECCKUX MOaeeh
MPOLECCOB WM SIBJICHUI;

B cdepe nosnasamenvuwvix yauBepcaabHbIX YI€OHBIX 1EHCTBHIA:
dopmupoBaTh yMEHUS BOCIpPUHUMATh, IepepadaThiBaTh M MPEACTaBIATh HHQOpPMAIUIO B

CIIOBECHOH, OOpa3HOW, CHMBOJHMYECKOH (opMax, aHAIM3UPOBATh H IepepadaThIBaTh
MOJIYYCHHYIO MH(OPMAIIUIO B COOTBETCTBUHU C MOCTABJICHHBIMU 33Jla4aMH, BBIICISATH OCHOBHOE
COJICpP)KaHUE MPOYUTAHHOTO TEKCTA, HAXOJIUTh B HEM OTBETHI Ha IOCTABIICHHBIC BOMPOCHI H
u3araTh €ro;

BBIJIBUTaTh TMIIOTE3bI, OCYIIECTBIIATH UX MMPOBEPKY, MOJIH30BATHCS OMOIMOTESYHBIMH KaTaJIOTaMH,
CTCIUATBHBIMH CITPABOYHUKAMH, YHUBEPCATBHBIMH SHIIUKJIONEANUSIME ISl TOUCKA WHPOPMAIIUU
00 00BeKTax.

IIproOperath OMNBIT CAMOCTOSTEIIBHOTO IIOMCKA, aHajgu3a W oTOopa wuHpOpPMALUU C
HCII0JIb30BAHUEM Pa3MYHbIX HCTOYHHKOB, W HOBBIX HH(POPMAIMOHHBIX TEXHOJIOIMH JIIs
pelIeHHs T03HABATEIbHBIX 33134,

OcBauBarh TpHUEMbl JEHCTBUI B HECTaHAAPTHBIX CHUTYallUAX, OBJIAJEBATh IBPUCTUUYECKUMU
METO/IaMHU pelIeHus IpoodIeM

B coepe kommynukamusnvix yHUBEpCAIbHBIX YUEOHBIX AEHCTBHIMA:
Pa3BuBaTh MOHOJOIMYECKYI0 U JAMAJIOTHYECKYIO pE€4Yb, YMETh BBIpaXaTb CBOM MBICIH U

CIIOCOOHOCTHU BBICITYIIIMBATDH CO6CCCI{HHKa, INOHUMAThL €ro TOYKY 3pCHUA, NPHU3HABATH IIPABO
APYTOoro 4€JIOBCKAa Ha €ro TOYKY 3pCHUs, [IPU3HABATL MPAaBO APYIroro 4Y€JIOBCKA HA MHOC MHCHUC,



®opmupoBaTh yMEHMsI pabOTaTh B TPYIIE C BBINOJIHEHUEM Pa3JIMYHBIX COLIMAIBHBIX POJIEH,
MPEJCTABIATh U OTCTAMBATh CBOM B3TJIA/IBI M YOCKICHUS, BECTH TUCKYCCHIO.

IIpeamerHbIe:

®opmupoBaTh NPEICTABICHUS O 3aKOHOMEPHOU CBSA3M U MMO3HAHUS NPUPOJIbl, 00 0OBEKTUBHOCTH
HAyYHOTO 3HAHUS; O CHCTEMOOOpa3yromel poiau (GU3UKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH M TEXHOJIOTUH; O HAyYHOM MHPOBO33PEHUHM KaK pe3yJbTaTe H3Y4YE€HHS OCHOB
CTPOCHUS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

@®opMHpOBaTH MEPBOHAYAIBHBIE MPEACTABICHUS O (U3UUECKON CYIIHOCTH SIBICHUH MPHPOJIBI
(MexaHMYECKUX, TEIJIOBBIX, JJICKTPOMArHUTHBIX M KBAHTOBBIX), BHJAX MaTepuH (BEIIECCTBO M
I10JI€), IBUJKEHUU KaK crioco0e CylecTBOBaHHUS MaT€pUH; yCBaUBaTh OCHOBHBIE UJIEM MEXaHUKH,
aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOECHHMU BEUIECTBA, 3JEMEHTOB JJIEKTPOJUHAMHUKU U
KBaHTOBOM (PM3MKH; OBJIa/I€BATh MOHSITUMHBIM aNnapaTroM U CUMBOJIMYECKUM S3bIKOM (U3UKU;
[IpnoOperaTts ONBIT NPUMEHEHHUS HAYYHBIX METOJIOB MO3HAHUS, HAOMIOACHUS (U3NUYECKUX
SIBIICHUH, TPOCTBIX 3KCIIEPUMEHTAIBHBIX HCCIIETOBAaHUM, MPSAMBIX U KOCBEHHBIX M3MEPEHUH C
WCIOJIb30BAHMEM  AHAJOTOBBIX UM UU(POBBIX H3MEPHUTENBbHBIX MPUOOPOB; TOHHUMATh
Hen30€XKHOCTh MOTPELTHOCTH JTH0OBIX U3MEPEHUIl;

Oco3HaBaTh HEOOXOJIMMOCTb MNPUMEHEHUS JOCTH)KEHMH (U3MKM W TEXHOJOTHUH IS
paIOHaIBLHOTO MPUPOAOTIOIB30BAHNUS;

OBnaneBatb OCHOBaMH 0€30MAaCHOTO HCIOJIb30BaHUS €CTECTBEHHBIX M HCKYCCTBEHHBIX
AIIEKTPUYECKUX M MAarHUTHBIX TOJIEH, AMEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX W
UCKYCCTBEHHBIX HMOHU3UPYIOUIUX H3JydeHUH BO M30€KaHUE MX BPEIHOTO BO3JEHUCTBUSA Ha
OKpYXAIOILYIO Cpely ¥ OpraHn3M YeJIOBEKa;

Pa3BuBaTh ymMeHHE MJIAHMPOBATh B IOBCEJIHEBHOW JKM3HU CBOM JAEHCTBHUS C HPUMEHEHHEM
MIOJIy4EHHBIX 3HAHMHA MEXaHMKH, IEKTPOAUHAMUKH, TEPMOIMHAMHUKU MU TEIJIOBBIX SIBIECHUH C
LIETTBI0 COEPEIKECHUS 3/I0POBDS;

®opMHpOoBaTh NPEACTABICHUS O HEPALMOHAIBHOM HCIOJIB30BAaHUM INPUPOIHBIX PECYPCOB U
SHEPIUH, O 3arpsS3HEHUU OKPYKAIOUIEH Cpelbl KakK CIEeJCTBUM HECOBEPLICHCTBA MAIIUH M
MEXaHU3MOB.

IIpumepHoe TeMaTHYeCKOE IVIAHUPOBAHUE Kypca “Pu3uKka BOKpPYr Hac”
(1 yac B HeeJ110)

Ne | Tema Kosn4yecTBo yacos JlabopaTopHbie
n/n padoThI
1 DJIEKTPOMArHUTHBIE SIBJICHUS 8 1
2 MexaHnyeckue KoJieOaHus ¥ BOJTHBI 2
3 TerioBbie ABICHUS 9 3
4 Onruyeckue siBJICHUS 14 4
5 3amnuTa npoeKToB 2
Bcero 35 8
Ne Tema 3anaTHSA
3aHATUA
/1
DJIeKTPOMarHuTHbIe siBjieHus (8 yacos)
1 DNeKTpUUecKre 3apsabl U )KUBBIE OPTAaHU3MbI. BIHsIHIE 2IeKTPUYECKOTO MO
Ha )KMBBIC OPraHU3MbL. BHOATIEKTPUUECTBO.




JladopaTopHas padora «OnpeieieHrue CONPOTUBICHUSI TKAaHEH YeT0BEKa

[IpupoaHbIE U UICKYCCTBEHHBIE SJIEKTPUYECKHUE TOKH.

Hcropus sHEpreTUKU. DHEPIHsl JIEKTPUUECKOTO TOKA U €€ UCII0JIb30BaHMUE.

gl bW

Koudepenmus «nexrpuueckue ceTr mpoOIeMbl U MEPCIICKTUBEI.
AJNbTEpHATHUBHBIE UCTOUHUKH YHEPT U

6 MaruutHoe nose 3eMJId U €ro BIUSHHUE Ha YeJIoBeKa.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH HU3KOW YaCTOTHI. PalMOBOIIHBI 1 YEIOBEK.

8 Buonornyeckne CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH BBICOKOM YaCTOTHI.

Mexannuyeckue Kojge0aHusi M BOJIHBI (2 yaca)

9 Konebanus u BosiHBI B %UBBIX opranu3max. Konebanus u yenosek. buopurwm.

10 3BYK KaK CpeJICTBO BOCTIPHATHSA U Mepeaun HHPopMaIuu. YIbTpa3ByK U
nH(ppa3ByK.

TemoBble siBJeHust (9 yacoB)

11 DHeprus TormBa. Tero’HepreTuka. BiusHue TeMnepaTypHbIX YCIOBUN Ha
YKU3HDb YeJIOBEKa.

12 JladopaTopHas pa6ora «/3MeHeHNE TeMIepaTyphl BEIECTBA MPHU MIEPEXOJIE C
TBEPJOT0 B razoodpasHoe cocrosiuue. Iloctpoenue rpapuka 3aBUCUMOCTH
TEMIEPATYPHI Te€JIa OT BPEMEHM.

13 TennoBoe 3arpsizHeHNE aTMOchephl. Perenne 3amay.

14 Buner TpancniopTa. [IpuMeHeHre pa3IMyHbBIX BUAOB TPAHCIIOPTA B HAIIIEM
peruone. BiusHue paboThl TEIIOBBIX IBUTATeNIel Ha SKOJIOTHUECKUE
MIPOLIECCHI.

15 Kpyrastit cton: «M3MeHeHne kiimmaTa - MapHUKOBBIN A eKT U riaodanbHOe
MOTETJICHUE KIMMAaTay.

16 TennoBbIe MPOIIECCHI B TEJIE YETOBEKA.

17 JladopaTopHas pa6ora «OnpenerncHue ApIXaTeIbHOT0 00BhEMA JIETKIX
YeJI0BEKa»

Jlaboparopuas padora «OnpeneneHre 1aBieHuss KPOBU YEJIOBEKA»

18 Pemenne sxkcnepumeHTabHBIX 3a1a4. (OcHoBHOE ypaBHeHne MKT,
KOJIMYECTBO BEIIECTBA)

19 Pemenue skcriepuMeHTaNIbHBIX 3a1a4. (YpaBHEHUE COCTOSHUS UJ1€aIbHOTO
ra3a. Biaxxnocts Bo3ryxa)

Onruyeckne siBjaeHust (14 yacos)

20 ®otometpus. CBeTOBOM MOTOK. 3aKOHBI OCBelIeHHOCTH. JJabopaTtopHas paboTa
«OrmpeneneHne ypoBHs OCBEHIEHHOCTH B KJIacce

21 HckyccTBeHHOE OCBelIeHre. BUbl AIeKTPUUECKHX JIaMII.

22 3epkanbHOe U paccesHHoe (quddy3HOE) OTpakeHHEe CBETa.
DkcniepuMeHTanbHas padoTta: «IlocTpoeHne n300pakeHus B MIOCKOM
3epKajem.

23 DkcniepuMeHTalbHas padoTa: “MHOTOKpaTHOE H300paKEeHUE TIPEeIMETA B
IUIOCKHX 3€pKayax .

24 JIunzel. ['na3 kak ontudeckas cucreMa. Jledektsr 3peHus.

25 ITocTpoenue n300paskeHus B CUCTEME 3epKall.

26 [Tone 3penHus.

27 Crnioco6b1 ucnpaBieHus Ae(eKToB 3peHusl.

28 JlaGopatopHas padora: «Onpenenenue GOKYCHOTO PacCTOSHUS U




OIITUYECKOU CUJIBI OUKOB)
Pemenue skcnepuMeHTaNbHbIX 3a1a4.

29 CBeToBbI€ sIBIIEHUS B IpUpoJie (pagyra, MUPaXKu, rajo).

30 OnTuyeckre WILTIO3UU HALIETO 3PEHHS.

31 buonoruueckas ontuka. (JKupble 3epkaia, ria3-TepMOMeTp, pacTeHUs -
CBETOBOJIbI).

32 XKusoii cet. (CBeueHue MOpsi, CBETSILIUECS OPTAHU3MBI,
XEMUITFOMHHECIICHIINS, ONOTIOMUHECLICHITHS).

33 Dkonorndyeckue npobaeMbl 1 o0ecTieyeHne yCTOWIMBOCTH OHOC(hepsl,
CBSI3aHHBIE C PacCesTHUEM U TIOTJIONICHUEM CBETA.

3amuTa npoexkToB (2 yaca)
34 3ammTa MpoeKToB
35 3ammTa MpOeKTOB




