PaccMOTPEHO

OBO, MO
o %m:mypon 3P/

Mpotokon Ne /
ot «If»_abrferi2024r.




B mporpamme mnpexycMOTPEHBl BO3MOKHOCTU JUISl Pa3BUTUS OCHOBHBIX BHJIOB JIE€ATEIBHOCTH
00y4aromuxcs B COOTBETCTBUH C UX BO3PACTHBIMU OCOOCHHOCTSIMH.

B Xxome wu3ydeHMs JAaHHOrO Kypca, YydallMecss HE TOJIBKO YAOBJIETBOPAT CBOHU
oOpa3oBaTenbHbIe MOTPEOHOCTH, HO W TOJYYaT HABBIKM HCCIEIOBATEIbCKON JESATEIbHOCTH,
MO3HAKOMSITCSI C METOJIaMH HCCIeN0BaHusl B (pu3nKe W OMOJIOTHH, TOTydaT KpaTKue JaHHBIE O
MEIUIIMHCKON ¥ Ouojormyeckod ammaparype. HaBbiku, monydeHHbIe mpu padboTe ¢
M3MEPHUTEIBHBIMH PUOOPAaMH, BBITIOJHEHNE MPAKTHIECKUX paOdOT U MOCTAHOBKA SKCIIEPUMEHTA
NPUTOIATCS B JajbHEUIICH HAyYHO-TEXHUYECKOW nesTenbHOCTH. OOBSCHEHHE OTACIbHBIX
IIPOLIECCOB, MPOUCXOALINX B JKUBBIX OPraHU3Max Ha OCHOBE (PU3NYECKUX 3aKOHOB ITOMOKET UM
YCTaHOBUTH IPUYMHHO-CIIEICTBEHHBIE CBS3HU, CYIIECTBYIOIIME B XUBOW M HEXUBOM IPHUPOLE,
chopMuUpyeT HHTEPEC HE TOJIBKO K (PU3UKE, HO U K HAYKE B LIETIOM.

[Iporpamma Kypca HOCHUT HPaKTHKO-OPUEHTHUPOBAHHBIA XapakTep € JIEMEHTAMH HAay4HO-
HCCIEA0BATEIBCKON IEATEIBHOCTH U IIOCTPOEH € ONOPOM HA 3HAHUSA WM yMEHMs, IOJydECHHBIE
yUalIUMUCS HpU U3y4eHUU QU3NKH, XUMUHU, OUOJIOTHH.

Kypc “®usuxa Bokpyr Hac” sBis€TCS MHTETPUPOBAHHBIM U IPEAINOJAracT 3HAKOMCTBO C
onpeeIEHHBIM acleKToM 0a30BOM HayKH - (PU3MKU M HANpaBJIEHUSMU HCCIIEI0BAaHUMN, KOTOPbIE
BO3HUKJIM Ha CTBhIKE (PU3WUKH XUMUHU, OHMOJIOTHH, U dKoJorund. OH CrOCOOCTBYIOT PaCIIUPEHUIO
Kpyro3opa oO0ydJarommxcs, MOJJEpKaHUI0 HHTEepeca K HM3y4eHHIO0 (DU3MKM M HampaBieH Ha
pelnieHue JTMYHOCTHO 3HAYUMBIX JUIsl YYEHUKA NMPUKIAJHBIX 3a7a4. BrirodeHuwe B mporpammy
BOIIPOCOB, CBSA3AHHBIX C (DM3MKOW 4YEIOBEKa, MO3BOJIUT YYalIUMCS MPOJABUHYTHCS IO IyTH
MO3HAHUS cCaMHX ceOs, JTydllle OHITh PUPOIY YETOBEKa U €r0 BOZMOYKHOCTEH.

IMosicHuTEeAbHAA 3aMTUCKA

Pabouast mporpamma mo BHEYpOUHOM JAESTEIBHOCTH MpeaHa3HadyeHa A oOydarommxcs 10
KJIaCCOB M pa3paboTaHa Ha OCHOBE CJIEAYIOIIUX HOPMATHBHBIX IOKYMEHTOB:

o ®denepanpHoro 3akoHa "OO0 oOpazoBanuu B Poccmiickoit ®@enepanmu” ot 29.12.2012 N
273-D3;
. npukasza MunucrepcTBa obpazoBanus M Hayku Poccuiickoit deneparuu ot 17 mexkabps

2010 r. Ne 1897 «O6 yrBepkaeHun (eaepalbHOTO TOCYIApPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00I1ero oopazoBanus» (B peaakuuu npukaza Munobpuayku Poccun
oT 31 nekabps 2015 r. Ne 1577);

. npukaza MunucrtepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 .
Ne 413 «O6 yrBepxkaeHuu QenepalbHOTO roCyAapCTBEHHOr0 00pa3o0BaTEIbHOTO CTaHIApTa
cpenHero obOmiero oOpa3oBaHHs» C  W3MEHEHUSIMHU, YTBEPXKACHHBIMU  MPUKA3aMH
MunuctepctBa obpazoBanus u Hayku Poccuiickoit ®enepanuu Nel645 ot 29.12.2014 r., Ne
1578 oT 31.12.2015 1., Ne 613 o1 29.06.2017 r.

. KOHLIETIIIUH TyXOBHO-HPABCTBEHHOTO PAa3BUTHS U BOCIIUTAHUS JIMYHOCTU TPaXKIaHUHA.

. CanlluH 2.4.2.2821-10 «CaHuTapHO-3MHIEMHOJIOTHYECKHE TPEeOOBaHUS K YCIOBHUSAM HU
opraHu3aiuu o0y4eHus: B 0011e00pazoBaTeNbHbIX YUPEKICHUAX): TOCTAaHOBIEHUS [ TaBHOTO
rocyJapCcTBEHHOTO caHuTapHOro Bpauya Poccuiickoit denepannu ot 29 nexadpst 2010 Ne 189.

AKTyanbHOCTb JJAHHOM MpOrpaMMbl 0OYCIIOBJIEHA €€ METOI0JIOrMUeCKO 3HAaUMMOCTBIO -
pa3BuUTHE Yy IIKOJIBHUKOB  MOTHBamMM K u3ydeHuto  ¢usuku. Kypc wumeer
€CTECTBEHHOHAYYHYIO HAlpaBJIEHHOCTh OOIIEKYJIbTYpHOro ypoBHA. Pu3MKa Kak Hayka o
HanboJiee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYNAas B KayecTBE y4eOHOTo MpenMeTa B MIKOJIE,
BHOCHT CYIIECTBEHHBIH BKJIaJl B CUCTEMY 3HaHHMH 00 okpyxarouiem mupe. OHa pacKkpbIBaeT



pOJIb HAYKH B DSKOHOMHYECKOM U KYJIBTYPHOM Pa3BUTUU OOIIECTBa, CIOCOOCTBYET
(hOpMHUPOBAHHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PECHHUS

@®I'OC HOBOro moOKOJEHHA TpeOdyeT HCHOJb30BaHUSA B 00pa30BaTEIbLHOM IIPOIIECCE
METOJ0B M IIPUEMOB IPOEKTHO-UCCIEAOBATEIBCKON [EATEIbHOCTH. BKirodeHue merona
IIPOCKTOB B OpraHu3alunio BH€ypO‘-IHOI71 ACATCIIBHOCTU HAaC€T MHOTO IPCUMYHICCTB U
IIOJIOKUTCIIbHBIX PE3YJIbTATOB. HpOGKTHaﬂ ACATCIBHOCTD I[aéT BO3MOXHOCTb MHTCIPHUPOBATH
TCOPCTUYCCKHUEC 3HAHWA W IMPAKTUYCCKUC HABLIKH, HpI/IO6peTaTI) HaBbIKN B3aI/IMOIIeI\/JICTBI/I$I B
rpynmne. [[is yyeHukKa MpoeKT- 3TO BO3MOXKHOCTb TBOPYECKU PACKPBITHCS, IMPOSBUTH CEO0s
WHAWBHUYAIIBHO WU B KOJUIEKTUBE. [IpoekT maér oOydaronmMces onbIT OMCKa HHPOPMAaLIH,
MPAKTUYECKOTO TMPUMEHEHUS OOydYeHHUs, CaMOpPa3BHUTHS, caMOpealid3allid M caMoaHaIn3a
CBOCH JIEATENILHOCTU. 3HAHUS, YMEHUS U YHUBEpPCAIbHbIC ydeOHbIE IEHCTBHS, HEOOXOIUMbIE
JUIS OpraHU3ally IPOEKTHO-NUCCIIEI0BATEIbCKON JESTENLHOCTH B LIKOJIE, B OyAyIIeM CTaHyT
OCHOBOM JUIsl OpraHU3alliy Hay4YHO-HCCIEA0BATEIbCKOM IEATEIIbHOCTH B BBICIIMX U CPEIHUX
HpO(beCCI/IOHaJ'IBHBIX y‘IC6HBIX 3aBCACHUAX, IIO3BOJIAOT CTAaTh KOHKprHTHO'CHOCO6HI)IMI/I Ha
pBIHKE TpyJa U B J1000# cdepe nmpodeccnoHanbHON eATeTbHOCTH.

Heo0OxouMbIM ycrioBUEM peann3allii JaHHOM MporpamMmBbl SIBJISIETCS] CTPEMIIEHUE Pa3BUTh
y oOyd4aromuxcs yMEHHE caMocCTosiTelbHO pabotath, WKT-kommereHunn, a Takxke
COBCPHICHCTBOBATHL HABBIKKM OTCTAWMBAaHUA cOOCTBEHHOM IIO3UIMN 110 OHpe}IeHéHHOMy
BOIIPOCY.

esan kypca:
® 3HAKOMCTBO Y4YallUXCsa C BaXKHEUIITNMU MCTOAaMH IMPUMCHCHHA q)HSI/I‘IeCKI/IX 3HaHUN Ha
IIPAKTHUKE;

e (opmupoBaHuE 1EIIOCTHON €CTECTBEHHOHAYYHON KapTUHBI MUPa yJaIluXCsl.
3anayu Kkypca:

® DPa3BUTHE TMO3HABATEIFHOTO MHTEPECa, HHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
ydaluxcs B TPOIECCE CaMOCTOSITEIBHOTO TMPHOOPETEHUS] 3HAHHWW C HWCIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB HH(OPMAITUH;

¢ TOBBIIICHUE MH(DOPMAIIMOHHOH, KOMMYHHKATHBHOMN, YKOJOTUYECKON KYIBTYPHI, OIBITA
CaMOCTOSITEIIbHOU JEATEIbHOCTH;

® COBCPIICHCTBOBAHWE YMEHUH W HABBIKOB B XOJIe BBINIOJHEHHUS IPOTpaMMbl Kypca
(BBITIOJIHEHUE JTAOOPATOPHBIX padOT, U3YYCHHS, OTOOpA M CHCTeMAaTH3allui nH(popmaIuwu,
MOJITOTOBKA pedepara, mpe3eHTAIINN ),

® OBJIAJICHUE YYAlIUMHUCS 3HAHHMSIMH O COBPEMEHHOW HAyYHOW KapTHUHE MHUPA, O IIUPOKUX
BO3MOJKHOCTSIX IPUMEHEHHS (PU3NICCKHUX 3aKOHOB;

® BOCIHTAHMS HABBIKOB COTPYIHUYECTBA B MPOIIECCE COBMECTHOM PabOTHI;

® 0CO3HAHHBIN BBIOOP MPODUIHLHOTO OOYyUEHUS.

OO0mas xapakTepuCTHKA NPOrPAMMbl BHEYPOUYHOMH 1eSITeJIbHOCTH

[Iporpamma «®Pu3nuka BOKPYI HAac» OTHOCHTCA K OOLIEMHTEIIEKTYaJbHOMY HalpaBJICHUIO
BHEYPOUYHOH JEATEIILHOCTH.

IIporpamma COAEp)KUT, C OAHOM CTOPOHBI, Marepuaia Mo Oojiee YriayOIEHHOMY HM3y4EHUIO
M3JIaraeMoro B IIKOJIBHOM Mporpamme n30paHHOIO pasjiena, ¢ Apyroi — nmpeamnosaraeT u3ydyeHue
TaKUX BOINPOCOB (PM3UKHU, KOTOpPHIE HE BXOAT B IIKOJBHBIM KypC, HO TMOBBIIAIOT HaJIE&XKHOCTD
3HaHUH, yNpoLIalT NMOHMMAaHUE U YCBOGHHME yuyeOHON MH(opManmu Ha cleaymoueil cTyneHu
oOyuenus. IlporpaMma MO3BOJISET OCYLIECTBIATh 3BPUCTHYECKHE NPOObI U CHOPMHPOBATH
MPAKTUYECKYIO IEATENIbHOCTD MIKOJHHUKOB B M3y4aeMoi 00J1aCTH 3HaHU.

Pa3BépThiBaHNe coOJiepXKaHUs 3HAHUW B MpOrpaMMe CTPYKTYPHUPOBAHO TakKUM 00pa3oM, 4TO
U3yYeHHE BCEX MOCIEAYIOIUX TeM O0ecleurBaeTCsl MPEAbIIYIIMMH, a MEXIy YacTHBIMH U
OOIIMMU 3HAHUSMU MPOCIIEKUBAIOTCS CBSA3H.

[Iporpamma coctouT u3 4 [0CTaTOYHO CAMOCTOSTENIBHBIX TEMAaTHUECKHUX MOJYJIEH.
MopaynbHas CTpyKTypa Kypca, AuddepeHInpoBaHHOCTh 3aJaHUi IO3BOJISIIOT BapbUpPOBAThH



coJiepKaHue Kypca B COOTBETCTBHHM C OCOOEHHOCTSIMH YYEHHUYECKOTO KOHTHMHIEHTa (COCTaB
y4eOHOI IpyIIbl, yPOBEHb 3HAHHUH, 00yJaIOIIUXCs), HATHYUS 000PyI0BAHHUSL.

JlocTiKeHNe COIMaIbHO-TICHXOJIOTHYECKHX Iiesiell oOecreunBaeTcs opranuzanueii paboTsl
B MajbIX rpynmnax. KoJjuleKTuBHAs AEATENbHOCTh MO3BOJSET pa3BUBaTh y OOydaromuxcs
KOMMYHHUKATHBHbIE KadyecTBa. BhIMonHeHHe Tpynmol MpakTHUYECKHX 3aJaHuil 0OecreunBaeT
peain3alMio OCHOBHBIX IOJOXKEHUI Merona Maiblx rpynmn. CocTaB MaiblX TPYIIT MOXKET
MEHSETCS NpPU NEPexoJe K H3YYEHHUIO CIEAYIOIIEero Moayias. JTo obecrieuuBaeT OoJiee
YCIELIHYI0 colain3anuio odyyaroumxcs. [IpoexktHas nesTebHOCTh PelyCcMaTPUBAET TOUCK
HEOOX0MMOW HepocTamel uHGOpMa B HSHIMKIONEIMSX, CIPABOYHHMKAX, HAYYHO-
MOIYJIIPHOM JIuTeparype, B IHTepHeTe u ap.

OOyuaromiass J1eATeNbHOCTh II€Aarora 3aKJIIOYaeTcsi B CO3JaHUM OPraHU3alUOHHO-
MeJarornyecKux yCIOBUM JUIsl yueOHO-TIO3HABATEIbHOM JI€ATENbHOCTH YYEHUKOB, B OKa3aHUU
UM  [EJarorudyeckod  MOAJEpKKM W METOAMYECKOM  IMOMOIIM,  OOEeCHeuMBaOLINX
rapaHTUPOBAHHOE pPEIICHNE AUJIAKTUYECKUX, Pa3BUBAIOIIMX M BOCIIUTATENIbHBIX 3a/1au.

®du3nka - SKCIEpUMEHTaIbHAs HayKa, U3ydarollas MPUPOJHBIEC SBIECHUS ONBITHBIM ITYTEM.
[Toctpoennem TeopeTnueckux mojened ¢Gu3nKa JaeT OOBICHEHHE HAOIIOJACMBIX SIBICHUH,
dbopmynupyeT (uU3NYECKHE 3aKOHBI, NpEeACKa3blBA€T HOBBIE SIBJICHUS, CO3/1a€T OCHOBY IS
MPUMEHEHHS] OTKPBITHIX 3aKOHOB NIPHUPOJBI B deloBeueckod mpaktuke. [lostomy mnpu
OpraHM3alMi 3aHATUNH 10 BHEYPOUHOM JESATENIbHOCTH OO0JbIIOE BHHUMAaHUE YEIsIeTCs
AKCIEPUMEHTAJIbHBIM METOJIaM HCCIIEIOBaHUs, YTOObl pa3BUBaThb y OOYYAarOMIMXCS HaBBIKU
y4eOHOM, TPOEKTHO-UCCIIEOBATEIHCKON M TBOPUECKOM e TETHHOCTH.

MesknpeaMeTHbIe CBSI3M, PEATM3YEMbIE MPOTPAMMON BHEYPOUYHOU JiesTenbHOCTH «Du3nka
BOKPYT Hacy:

Maremaruka: rpaduka, peueHue 3a1ad, MPOLEHTHI.

buonorus: ;xuBbie OpraHu3Mbl, OMOJIOTHYECKAs ONITHKA, KIETKa, Onocdepa.

XUMHUS: COCTaB U CTPOEHUE BEILIECTBA.

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

DKOJIOTHS: 3arpsi3HCHHE aTMOC(Epbhl, AKOJIOTHYECKHUE MPOIIECChl, MAapHUKOBBIA 3(D(DEKT,

ounocdepa.

1. Onucanue MmecTa y4eOHOro nmpeaMera B y4eOHOM IJIaHe
B ydeOHOM TUTaHE Ha BHEYPOUHYIO ACATEIBHOCTH 1Mo ¢usuke B 10-11x kimacce BoigeneH 1
4qacC B HCACIIIO.

2. Coaep:xaHue 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 IOCTCICHHO CKIIaAbIBAJIUCH Y66)KI[6HI/I$I B TOM, YTO,
IIPUYIUHHO-CJICACTBCHHAA CBA3b SIBJICHUM HMEET BCCO6H_II/II71 XapaKTep U 4YTO, BCC SABJICHUS,
MNpOUCXOAAINE B OKPYKAKOIICM HAC MUPE, B3AUMOCBA3AHEI. B KypcC€ paCcCMAaTpHUBaAOTCA
BOIIPOCHI, HAIIPABJICHHBIC Ha Pa3BUTUC HHTCpPECA K (1)1/131/11(6, K BKCHepI/IMeHTaHBHOﬁ
NeATeNbHOCTH, (POPMUpPOBAHUE YMEHUI paboTaTh CO CIpaBOYHOM uTeparypoil. Bo Bpems
HU3YUCHUA KYypcCa «Du3uka BOKpYI' Hac» pe651Ta MOJIY4aroT BO3MOXHOCTb ITPOBOAUTH
HCCJ'IGI[OB&TCJ'ILCKPII’I MMPOCKT IO J'II-O60My nu3 BBI6paHHLIX HaHpaBJ’IeHHfI. Ha wutorosbeix
3aHATUAX o6yqa}0mnec;1 BBICTYIIAIOT U 3alIUIIAI0T cBOH IIPOCKT.

JJIeKTPOMarHUTHbIE sIBJIeHHS — 8 YacoB

DneKTpocTaTHUeCKue 3apsabl. BeIToBbIE AnekTponpruOopsl. JJomManrHss
ANEKTPOTPOBOAKA. TeXHHKa 0€30MacCHOCTH IIpU paboTe ¢ «OBITOBBIM IIIEKTPHUYECTBOMY.
3HAaKOMCTBO C padOTOM MHINKATOPHOUN OTBEPTKOM, DEKTPHUECKUM TECTEPOM;



UCCIIEZIOBAHUE KBAPTUPHON IIPOBOJKHU HA OKAPOOIACHOCTb, COCTABIICHHUE
MPUHIMINAIBHON U MOHTQXHON CXEMBI 3JIEKTPOIIPOBOJKH, OCHOBBI AJIEMEHTAPHOTO
peMOHTa OBITOBBIX IEKTPONPHOOPOB. DIIEKTPUUECKHUE CBOICTBA TEJIA YEIOBEKA.
buosnexrpuyectBo. OTOPELENTOPEL., NIEKTPOPELENTOPHI, bUOAIEKTPUUECTBO CHA.

MarauTHOE I0JIe U JKUBEIC OpraHu3MBlI. Hcnonp3oBanne MaraiuToB B 6bITy.
Hcnonp3oBaHne MaruuTa Kak METaIOMCKaTEs.

Panno. TeneBunenue. BiusiHue 31€KTPOMarHUTHOTO U3Iy4EHUS HA )KUBOW OPraHU3M.
I/ICCJICI[OBaHI/Ie HHTCHCUBHOCTHU 3JICKTPOMArHUTHOI'O U3JIYUCHUA 3JIGKTpO6I)ITOBI)IX
pUOOPOB € TIOMOIIBIO PEHTTEHOBCKOM IICHKH.

Mexanuyeckue KoJjieOaHus U BOJIHBI - 4 yaca

Mexanundeckue kosebanus u yenosek. [Ipoucxoxaenue ounopurmos. Cepaie u
3BYKH, COIPOBOKJIAIONINE pabOTy ceplia 1 JIETKUX, UX 3anuch. CTETOCKOIN
¢onennockomn. BrlcTyknBaHue — Kak OJMH U3 CIIOCOOOB ONPEIEIIEHUS pa3MEPOB
BHYTPEHHUX OPTraHOB U UX COCTOSIHHUSL.

3BYK Kak CpeJICTBO BOCIPHUATHS U nepenaun nHdopmanuu. Opran ciyxa. O0nactb
CHBIIIMMOCTH 3BYyKa. ['0J10COBOM anmapatr 4yesoBeka. XapakKTEPUCTUKHU roJI0ca YeI0BEeKa.
VYnbrpa3Byk u nuHppa3Byk. Gusnueckre 0OCHOBHI YIbTPa3BYKOBOIO MCCIIEIOBAHMS
YeJI0BEKa. 3BYKH IPUPOIBI.

TennoBbie siBjeHuss - 18 yacos

Buner temnonepenaun B ObiTy. duddysus. Kunenue. Bompocsl Oe3omacHocTH B
TETUIOBBIX ~ mporieccaXx. CrnocoObl  M3MEpEeHusi  TeMmepaTypbl.  TepMOperyisTOpHI.
3HadyeHne 1BeTa 11 0OpMIICHUS OBITOBBIX MPUOOPOB, TMOCY/IBI; MPOBEpKa pPabOTHI
BEHTUJISIUM; apoMaTHu3anus MOMELIEHUS, W3TOTOBJICHHE BOJIOCSIHOTO
rurpometpa. HacbleHHbIH, HEHACBIIICHHBII nap. BiaxxHOCTB. 3HayeHue
TEMIEPATYPHOTO PEXKUMA U BIAKHOCTH JIJIS )KU3HECSATEIbHOCTH YeIOBEeKa.

OnTnueckue sAiBJIeHUA - 28 4yacoB

®otomerpus. CBETOBOM MOTOK. 3aKOHBI OCBEIICHHOCTH. 3aKOHBI F€OMETPUUYECKOMN
ontuku. 3epkaino. [locTpoeHne n300paxeHuss B MJIOCKOM 3€pKajie U B CHUCTEME 3epKal.
Tonkas nWH3a: HaxoXXJeHHME OOBeKTa Mo Xxoay Jjayded. Dopmyna TOHKOW JIMH3BI.
Crpoenue rnasa yenoBeka. Ouznueckne OCHOBBI 3peHUs uenoBeka. JlepekTol 3peHus
U crnocoObl uX wucnpasieHus. Pacuer mnapaMeTpoB JHMH3BI U M300pa)KeHUs.
CnexkTpanbHasi W SHepreTHYeckas UYyBCTBUTEIbHOCTH ria3a. [lonmHoe BHYyTpeHHee
oTtpaxenue. BonHoBas ontuka. Jucnepcus ceera. MntepdepeHims u audpakius cBera.
CBeToBbI€ SIBIICHUS B IPUPO/JIE.

3amuTa npoekToB — 4 yaca

BHeypqua;I ACATCIIBHOCTD  MPEAIIOJIaract 6OJ'ILI_HYIO CaMOCTOATCIIbHYIO pa60Ty

yyamuxcsa. TeopeTHueckuil marepuan JOJDKEH ObITh HEpa3pbIBHO CBA3aH ¢ npakTukoi. Ilpu
nosoope JAMJAKTHUYECKOro MaTepHualia HCIOJIb30BaTh 3aJlaHus BCEX BUJIOB U YpoBHEW. Bcee
IpaKTUYecKue paboThl  MPOBOJATCS Oe3 ykazaHHWN K paboTe, YTOObI BBINOJHEHUE 3aJaHUM
ObUIO TBOPUYECKUM IIpolieccoM. B ciyudae 3arpynHeHU HEOOXOUM MHIMBHYaIbHBIM MOAXO,
KOTOPBIH 3aKIII0YaeTCsl B UCIIOJIB30BaHUU KPATKOTO WM MOJPOOHOTO onucaHus padoTsel. O0bEM
MaTepuaga MU3y4aeMbIX TEM 3aHATHH M KOJIMYECTBO OTBEAEHHBIX HAa ATO YaCOB ONPEIENIAETCS
CaMHUM Y4YHUTEJIEM.

[Tpuemsl 1 MeTO/1bI pabOTHI, KOTOPbIE IJIAHUPYIOTCS TP peaTu3aliiyi MPOTpaMMBbI:

-CaMOCTOSITeNIbHbIE pabOTHI C UCTOYHUKAMU HH(OpMAIIH;
-YCTHBIE COOOIIEHUS yyallluXcs ¢ MOCIeIyIoe TUCKYCCHEH;



-3BPUCTUYECKHE OECe/Ibl;
-3JICMCHTBI UT'POBBIX TeXHOHOFHﬁ;
-BBIITOJIHCHUC SKCIICPUMCHTAJIBHBIX U MPAKTUICCKHUX pa60T 110 TCILJIIOTC,

OIITHKC;

-pa60Ta C TUJAKTUYCCKHUM MAaTCPUATIOM;
-CaMOKOHTPOJIb YJalllUMHUCA CBOUX 3HAHMI 110 BOIIpOCaM Ijid TMOBTOPCHUA.

3. IlporpaMmmHoOe u yueOHO-MeTOAN4YECKOe oOecredeHune

TleyaTHbIe MOCOOUS

Y4eOHUK
(aBTOD,
Ha3BaHUe, roj
U31aHUA,
HU31aTeJIbCTBO)

Jluteparypa

1. bormanoB K.}O. «®usuk B roctsix y ouosora» M, Hayka,
1986;

2. Kabapaun O.® «BreypouHas padota mo ¢puznuke» M,
[Ipocsemenune 1983;

3. Ilepenpman «3anumatenbHast Gusznuka» 1-3 gacts M,
Hayka 1980;

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

5. CwmupnoB A.Il., 3axapos O.B. Becénbrit 6an v BIyMYnBHIif
ypok: @usnueckue 3a4a4n ¢ JUPUUYECKUMU YCIOBUSIMU. - M.:
Kpyrozop, 1994;

6. Ycoubnes A.Il. 3agaun o Gu3rKe Ha OCHOBAHHUH
JUTEpaTypHBIX CIOKETOB. - EkarepunOypr: Y-®akropus,
2003;

7.  EnoxoBnd A.C. CripaBoYHHK 110 (PM3UKE U TEXHUKE. - M.:
[Tpocsemenue, 2006;

8.  «llo3Haii camoro cebs» / bubmmoTteka «IlepBoe ceHTAOps»
cepust «@uznka BoIyck Ne26 2009;

9. Kuxoun UN.K. Pacckasbl 0 pusuke u pusmkax //
bubnunoreuka «Kant». B 53. M.: Hayka; . pea. ¢wus.-
Mar. auT., 1986;

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

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

12. Tut Tom Hayunbie 3a06aBbl. ®u3uKa: ONbITHL, (OKYCHI U
passieuenus: nep. ¢ ¢p. - M.: ACT: Actpens, 2007;

13. VYokep [Ix. ®uznyeckuii peieppepk. - M.: Mup, 1979.

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

15. Apakensu M.K., Baitnmreiin JL.U. Dnektpo6e30mnacHOCTb
B JKWJIBIX 3J1aHMsX.- M.: DHeproaTomusaar 1983;

16. Tynpuunckuit M.E. CO0pHUK KaueCTBEHHBIX 3a/1a4 10
¢uzuke. M.: «IIpocBemenue» 1965;

17. YOdanosa N.JI. 3anumMatenbHble Beuepa 1o (HU3MKe B
cpeaneit mkoae. M. «IIpocsemenue», 1990.

padouasn
TeTpajb,
TeTpaau s
J1adopaTOpHBIX
pador

1.B.®. [lIunoB Pabouas TeTpaap A1 NPOBEACHUS
nabopaTopHbIX paboT 9 kiacc. — M.: IIpocsemenue , 2007

2. B.A. Kacesnos, B.A. Koposun Terpanp 1 1a60paTopHbIX
pabot 10 xmacc — M.: [Ipoda, 2008

3. B.A. Kacesnos, B.A. KopoBun Tetpaap 11 1a00paTopHBIX
pabot 11 xmace — M.: llpoda, 2008




auaakTuyeckue | KapTrouku-3agaHusi Uil BBIOJHEHUS NPAaKTHYECKUX padoT./
MaTepHuaJbl B.®. Tunos — M.: IIpocsemienue , 2002.

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

METOAUYECCKHEC TemaTudeckue MMpEe3CHTAINUIIO COACPIKAaHNIO mporpamMmaI

MaTepHaJIbl BHEYPOUYHOU AEATENBHOCTH «DU3HKa BOKPYT HACH
Texnunueckue cpeacra | Komnsrorep ¢ BbixogomM B VHTEpHET, MyJIbTHUMEIUUHBINA
o0y4eHus IPOEKTOP.

Komrmektsr  y4eOHO-TabOpaTopHOrOo  00OpYyHAOBaHHE  JUIS
IPOBE/ICHUS PAKTHYECKUX PadoT.

Harasianbie mocoous Tabnuipl, MaxkeThl, JICHCTBYIOIIME MOJIEIH, TMeYaTHbIE U
WHTEPAKTUBHBIC IJIAKATHI TIO H3y4aeMbIM TEMaM
HHTEPHEeT- bubnuoteka — Bcé o npeamery «Du3nka.
pecypchl http://www.proshkolu.ru

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

Enunas xomnexius mu@poBbIx 00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru

WHTepecHbIe MaTepUalIbl K ypokaM (GH3HUKH 110 TEMaM;
HarJsIHbIe mocoOust K ypokam. http://class-fizika.narod.ru
[{udpossie oOpazoBarenbHbie pecypcebl. http://www.openclass.ru
DeKkTpoHHbIe yueOHUKHU 110 pu3uke. http://www.fizika.ru

npouue Cepuss nauckoB DVD: Mynstumenuiinoe ydeOHoe mocoOue

(auckm, 1. «Harnsaaas ¢pusnkay

nocoousi u Cepus quckoB DVD: COopHUK 1€MOHCTPALITOHHBIX OMBITOB ISt

T.IL) cpenHen o0mieo0pa3oBaTenbHOM ITKOJTBI «IxonmpHBIHI
busndeckuii sxkcnepuMeHT» / COBpEMEHHBIH TyMaHHTApHBIN
yHuBepcuteT 2006

Cepus guckoB DVD: «Ounuknonenus atoma» / ['ockapmnoparus
«Pocaromy, 2012
Juck  «Atom Ha cayxOe denmoBeky»/ I ockapmopanus
«Pocaromy», 2001

Iudposbie 00pazoBaTe/IbHbIE PeCyPChI

4. TlnanupyemMble pe3y/ibTaThbl OCBOEHHS Y4eOHOI 0 MpeIMeTa, Kypca

[InanupyemMble pe3ysIbTaThl OCBOSHUS ITPOrpaMMBbl HAIIPaBJICHbI HA Pa3BUTHE YHUBEPCATBLHBIX
y4eOHBIX JIeHCTBUH, yueOHO 1 ob1enonb3oBarenbckoit MKT-koMmnereHTHOCTH 00yJaronmxcs,
OTIBITA MMPOCKTHOM JIEATEIILHOCTH, HABBIKOB PA0OTHI ¢ MH(POpMAaIIHUCH.

JInuHOCTHBIE:

CdhopmupoBaHHOCTH MMO3HABATENBHBIX UHTEPECOB K MPAKTUYECKON M MPOEKTHOHN AESITeThHOCTU
U OCHOB COLIMAJIBbHO-KPUTHUYECKOTO MBILIJIEHUSI HA OCHOBE Pa3BUTHS HMHTEIUIEKTYAJIbHBIX W
TBOPUYECKUX CIIOCOOHOCTEH yUarmxcs;

YOeKIeHHOCTh B BO3MOXHOCTHM TO3HAHWS TMPUPOJBI, B HEOOXOJUMOCTH Pa3yMHOTO
HCIOJIb30BAHMS JOCTUKEHUN HAYKH M TEXHOJIOTMH JUISl JAIBHENIIErO Pa3sBUTHUS YEJIOBEYECKOTO
oOlIeHNs, YBaXKEHHWE K TBOpIAM HAYKH M TEXHHUKH, OTHOIIEHHWE K (U3MKE KaK K DJIEMEHTY
o0I1e4eNoBeueCcKOi KyIbTypHI;

CaMOCTOATETHHOCTh B MPHOOPETEHUU HOBBIX 3HAHUN U MPAKTHYECKUX YMEHUN MOHUMAHHH HX
3HAYEHUs I JAJIbHEMILETO U3YyYEHUS ECTECTBEHHBIX JUCLUILINH;


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/

MOTI/IBa]_[I/ISI O6pa30BaTeJIBHOI>i JACATCIIBHOCTU HIKOJIBHUKOB Ha OCHOBC JIMYHOCTHO-
OPUEHTUPOBAHHOT'O MOX0/1a;

YMCHHU ONPCACTIATh T'PAHUILIBL CO6CTB€HHOFO 3HAaHUA W HC3HAHUWA, PA3BUTHU CHOCO6HOCTI/I K
CaMOOIICHKE (OLICHMBAaTh COOCTBCHHYIO YUYEOHYIO JICSTEIBHOCTh: CBOU  JOCTHIKCHHUS,
CaMOCTOATCIIbHOCTb, MHUIIUATHBY, OTBECTCTBCHHOCTD, ITPUYKNHBI HCYIIa'-I);

@OopMHpPOBaHHE LIEHHOCTHBIX OTHOLICHWM AOYr K JPYry, YYWUTEIIO, aBTOpPaM OTKPBITUHA H
M300peTeHNH, pe3yabTaTaM O0yICHHSI.

C(bOpMI/IpOBaHHOCTI/I KOMMyHI/IKaTHBHOfI KOMIICTCHTHOCTU B O6IH€HI/II/I U COTPYAHUUCCTBEC CO
CBCPCTHUKAMU U YIYUTCIICM

ycBoeHud TH mnpu mpoBeleHHH NPAKTHYECKUX PabOT, CHOPMHUPOBAHHOCTH OCPEKHOTO
OTHOIIIEHHUS K IKOJIEHOMY 000PY/I0BaHUIO.

MeTanpeaMeTHble:
B cdepe pecyiamuenvix ynuBepcanbHbIX YI€OHBIX JCHUCTBUM:
OBnaneBaTh HaBBIKAMH CaMOCTOSITEIBHOIO MPHOOPETEHUsT HOBBIX 3HAHUW, OpPraHU3aIuu

y4eOHOW JeATEeNbHOCTH, TIOCTAaHOBKA IIeJiel, IUIAaHUPOBAHHUS, CAMOKOHTPOJS U  OIEHKH
pe3ynbTaTOB CBOEU JEATEIHLHOCTH, YMEHUSMH TPEABUACTh BO3MOXKHBIE PE3yJIbTaThl CBOUX
JICHCTBHI,

[Tonumatp paznuuuss MEXITy HCXOTHBIMU (akTaMW U THUIOTE3aMH I HX OOBICHEHUS,
TEOPETHYECKUMU MOJICISIMA M PEATbHBIMA OOBEKTaMH, OBJIQJIEBaTh YHUBEPCATHHBIMHU
y4eOHBIMH JIEHCTBUSIMH Ha TpPUMEpax THUIOTe3 IS OOBSICHEHUS W3BECTHBIX (DAKTOB H
AKCIIEPUMEHTAJILHONW TPOBEPKH BBIJIBUTACMBIX THIIOTE3, Pa3paOOTKH TEOPETHYECKUX MOJaeeh
MPOLECCOB WM SIBJICHUI;

B cdepe nosnasamenvuwvix yauBepcaabHbIX YI€OHBIX 1CHCTBHIA:
®opmupoBaTh yMEHHUS BOCIpPUHUMATh, IepepadbaThiBaTh M MPEACTaBIATh HH(POpPMALMIO B
CIIOBECHOM, O0Opa3HOW, CHUMBOJMYECKOW Qopmax, aHaJIM3UpOBaTh U TepepadaThiBaTh

MOJIYYCHHYIO MH(POPMAIIUIO B COOTBETCTBUHU C TOCTaBJICHHBIMHU 33J]a4aMH, BBIICISAThH OCHOBHOE
COJICpP)KaHUE TPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBEThl Ha ITOCTABJIICHHBIC BOIPOCHI U
u3araTh €ro;

BBIJIBUTaTh TMIIOTE3bI, OCYIIECTBIIATH UX MMPOBEPKY, MOJIH30BATHCS OMOIMOTESYHBIMHI KaTaJIOTaMH,
CHCIHATLHBIMY CIPABOYHHKAMH, YHUBEPCAIbHBIMH SHIIMKIOTICAUSIMH JIJIS TIOMCKA HH(POPMAITUU
00 00BeKTax.

[IproOperath ONBIT CaMOCTOSATEIBHOIO IIOWCKA, aHaau3a u oTOopa uHMOpPMaLHMH C
HCII0JIb30BAHUEM Pa3IMYHbIX HCTOYHHUKOB, W HOBBIX HH(POPMAIMOHHBIX TEXHOJIOIMH JIIs
pellIeHHs TO3HABATEIbHBIX 33134,

OcBauBaTh TpPUEMBbl JICHCTBUH B HECTAHIAPTHBIX CUTYaIUsX, OBJAJEBaTh SBPUCTUYCCKUMU
METO/JaMHU PELICHHUs IPoOIeM

B coepe kommynukamusnvix yHUBEpCaIbHBIX YUEOHBIX AEHCTBHIMA:
Pa3BuBaTe MOHOJIOTMYECKYIO W JMAIOTUYECKYI0 pPEYb, YMETb BBIpaXXaTb CBOM MBICIU U

CIIOCOOHOCTHU BBICITYIIIMBATDH CO6CCC}1HI/IK8., NOHUMATL €ro TOYKY 3pCHUA, NPU3HABATH IIPABO
APYToro 4€JIOBCKa Ha €ro TOYKY 3pCHUA, IPU3HABaTh IIPABO APYTOTro YCJIOBCKAa HAa NHOC MHCHUC,
(DOpMI/IpOBaTB YMCHHA pa60TaTB B I'pynIi€ € BBIIIOJIHCHHUEM PA3JIMYHBIX COLUAJIbHBIX poneﬁ,
NpEACTaBJIATbL U OTCTAUBATL CBOU B3IJIAAbBI U YGG)K,ZLGHI/IH, BECTU NUCKYCCHIO.



IIpeamerHbIe:

DopMHUPOBATH MPEACTABICHUS O 3AKOHOMEPHOU CBSI3U U MO3HAHUS IPUPObI, 00 00BEKTUBHOCTHU
HAyYHOTO 3HAHUS; O CHCTEMOOOPA3YIONIeH poiu (GU3MKH JJsi Pa3BUTUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHI; O HAyYHOM MHPOBO33PEHHHM KaK pe3yJbTaTe M3Y4YCHHs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dopmMupoBaTh NMEPBOHAYAIBHBIC MPEACTABICHUS O (DU3MUECKOW CYNTHOCTH SIBICHUH MPUPOIBI
(MexaHUYeCKUX, TEIUIOBBIX, JICKTPOMArHUTHBIX M KBAHTOBBIX), BHJAaX Marepuu (BEIIECTBO U
oJIe), IBUKEHUU KaK CIIOCc00€ CYIIECTBOBAHMS MaTepUH; YCBAMBATh OCHOBHBIE UCH MEXaHUKH,
ATOMHO-MOJICKYJIIPHOTO YYEHUSI O CTPOCHUHU BEIIECTBA, JJIEMEHTOB OJJIEKTPOJUHAMUKU U
KBaHTOBOH ()M3WKH; OBJIA/ICBATH MOHATUWHBIM aIlapaToM ¥ CUMBOJIMYECKUM SI3BIKOM (DU3UKH;
[IpuoOperaTth OMBIT MPUMEHEHHS HAyYHBIX METOJOB IO3HAHMS, HAOMIONECHUS (DUINYECKUX
SIBJICHUHM, TIPOCTBIX SKCIEPUMEHTAIBHBIX WCCIEAOBAHUM, MPSIMBIX U KOCBEHHBIX MU3MEPEHHH C
WCTIOJIb30BAHUEM  AHAJIOTOBBIX W MHUQPOBBIX HM3MEPUTEIBHBIX MPUOOPOB; TMOHUMATH
HENU30€KHOCTh MOTPEUTHOCTH JIIOOBIX U3MEPEHHIA;

Oco3HaBaTh HEOOXOJIMMOCTh TPUMEHEHHUS JOCTIDKEHHH (UMK ¢ TEXHOJIOTHH st
palMoOHAIBHOTO TPUPOIOTIOTH30BAHMUS;

OBnaneBaTh OCHOBaMH 0O€30TIACHOTO HCIOJIb30BAaHUSI E€CTECTBEHHBIX W HCKYCCTBEHHBIX
ANEKTPUYECKUX U MAarHUTHBIX TOJIEH, SJIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HMCKYCCTBEHHBIX HOHU3HMPYIONINX H3JIYYeHHH BO Hu30€KaHWE WX BPEIHOTO BO3JACHCTBUS Ha
OKPYXAIOIIYIO CPETY U OPTaHM3M YETIOBEKa,

Pa3BuBaTh ymMeHue MJIaHUPOBATH B TOBCEIHEBHOW >KM3HU CBOM JICHCTBUSI C TPUMEHEHUEM
MOJTYYCHHBIX 3HAHUN MEXaHHUKH, JJICKTPOIWHAMUKH, TEPMOJMHAMUKHA U TEIJIOBBIX SIBICHUU C
LIETTBI0 COEPEIKECHUS 3I0POBDS;

dopMHpOBaTh TPEICTABICHUS O HEPAIMOHATHLHOM HCIIOJIB30BAHUN TPUPOJIHBIX PECYPCOB U
SHEPTHH, O 3arpsi3HCHWU OKPYXKAIOIIeW cpeipl KaK CIEICTBHM HECOBEPIICHCTBA MAIUH W
MEXaHU3MOB.

IIpumepHoe TeMaTHYeCKOE IVIAHUPOBAHUE Kypca “Pu3uKa BOKPYr Hac”
10-11 kaace (1 yac B HeaeJII0)

Ne | Tema Kosn4yecTBo yacos JlabopaTopHbie
n/n padoThI

1 DJIEKTPOMAarHUTHBIE SIBJICHUS 16 2

2 MexaHn4deckue KojieOaHHus U BOJIHEI 4

3 TemnoBbie SIBICHUS 18 6

4 OnTHyeckue SBJICHUS 28 8

5 3anura nNpoeKToB 4

Bcero 70 16




No

Tema 3anarus

3aHATUS
/T
DJleKTPOMarHuTHele sisjienus (16 yacon)
1 DneKTpUUYECKUe 3apsabl U )KUBbIE OPTaHNU3Mbl. BiMsiHIE 31€KTPUYECKOTO MO
HAa ’KMBBIE OPraHU3Mbl. BHO3JIEKTPUUECTBO.

2 JladopaTopHas padora «OnpeneracHue CONPOTUBIECHUS TKAaHEH YeTOBEKa

3 [IpupoaHble U HCKYCCTBEHHBIE JIEKTPUUYECKUE TOKH.

4 WcTopus sHepreTHKu. DHEprust 3JIEKTPUUECKOTI0 TOKa U €€ UCTIOIb30BaHUE.

5 Kondepenus «nekTprudeckue ceTH Ipo0IeMbl U TEPCIIEKTUBBI.
AJNbTepHATHUBHBIC HCTOYHUKU YHEPTUID)

6 MaruauTtHoe noJse 3eMJIH U ero BIUSHHUE Ha YeJoBeKa.

CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH HU3KOM 4acTOThI. PajliOBOTHBI U YEJIOBEK.

8 buonoruyeckue cBONCTBA 3JIEKTPOMArHUTHBIX BOJH BBICOKOM YaCTOTHI.

Mexannuyeckne Kojge0aHusi M BOJIHBI (4 yaca)

9 Konebanus u BosiHBI B ®UBBIX opranu3max. Konebanus u uenosek. buopurm.

10 3BYyK KaK CpeJICTBO BOCTIPUATHS U Nepeadr MHPOpMaluu. YIIbTpa3ByK U
nH(ppa3ByK.

TensioBble siBjieHusi (18 yacoB)

11 DHeprus TormBa. TermnosHepreTuka. BiausHue TemnepaTypHbiX YCIOBHM Ha
KU3Hb YeJIOBEKa.

12 JlaGoparopHas padora «/3MeHeHue TeMIepaTyphl BENIECTBA IIPH MEPEXOJIE C
TBEPJAOTO B razoodpasHoe cocrosiuue. [loctpoenue rpaduka 3aBUCUMOCTH
TEMIEPATYPHI Te€JIa OT BPEMEHI.

13 TennoBoe 3arps3HeHre aTMocdepbl. Pernenue 3amay.

14 Bunet Tpancnopra. [IpumMenenre pa3inuyHbIX BUAOB TPAHCIIOPTA B HAILIEM
peruone. BiusHue paboThl TEIIOBBIX IBUTATeNIel Ha SKOJIOTHUECKUE
MIPOLIECCHI.

15 Kpyrasriit croi: «/3MeHeHne KiaumaTa - MapHUKOBBIA 3P QEeKT 1 riodanpHOe
MOTETUICHUE KIMMAaTay.

16 TenioBbIe MPOLIECCHI B TEJIE YEIOBEKA.

17 JlabopaTopnas pa6ora «OrmnpeieneHue IpIXaTelbHOro 00bEMa IEerKux
YeII0BEKa»

JlabopaTopHas pa6ora «OnpeneneHue TaBJICHNUS KPOBU YEJIOBEKa»

18 Pemenue skcniepumenTanbHbix 3a1a4. (OcHoBHOE ypaBHeHre MKT,
KOJIMYECTBO BEIIECTBA)

19 Pemmenue skcriepuMeHTANBHBIX 3a7a4. (YpaBHEHUE COCTOSIHUS UJIEAILHOTO
ra3a. BiraxxHocts Bo3yxa)

Onrtuyeckne siBjeHust (28 yacon)

20 ®otometpus. CBeTOBOM MOTOK. 3aKOHKI OCBelIeHHOCTH. JJabopaTtopHas paboTa
«OrnpeneneHue ypoBHs OCBELIEHHOCTH B KJIACCE»

21 HckyccTBeHHOE OcBelieHre. Buabl a1eKTprUUecKuX JaMIl.

22 3epkanbpHOe U paccesHHOe (quddy3HOE) OTpakeHHE CBETA.

3KCHepI/IMeHTaJ'ILHa${ pa60Ta: ((HOCTpOCHI/IC I/1306pa)KCHI/I$I B IIJIOCKOM




3epKaje».

23 DkcnepuMeHTalbHas padora: “MHOTOKpaTHOE N300paXKEHHE IPEIMETa B
IIJIOCKUX 3epKajiax’.

24 Jlunsel. a3 kak ontudeckas cucreMa. Jledekrsr 3peHus..

25 [TocTpoeHme N300paKeHUS B CHCTEME 3€pPKal.

26 [Tosne 3penus.

27 CriocoOsI ucripaBiieHUs Ae(EKTOB 3PCHUS.

28 JladopaTopHasi padora: «Onpenenenre GOKYCHOTO PacCTOSHUS U
OINITHYECKOM CHIIBI OYKOB
Perenne sKcriepuMeHTaNIbHBIX 3a/1a4.

29 CaeToBbI€ SIBIIEHUS B IpHUpoJie (pagyra, MUPaXXHu, rajo).

30 OnTryeckne WILTIO3UN HAIIETO 3PEHHS.

31 buonoruueckas ontuka. (JKupble 3epkaia, ria3-TepMOMeTp, pacTeHuUs -
CBETOBOJIBI).

32 Xusoii cet. (CBeueHue MOpsi, CBETALIUECS OPTaHU3MBI,
XEMHUITFOMHHECIICHITHSI, OMOTFOMUHECIICHIIHS).

33 Dkosorndeckrne mpooIeMbl 1 o0ecTiedeHre YCTOWIMBOCTH OHOC(hepHI,
CBSI3aHHBIE C pPacCesTHUEM U TIOTJIONICHAEM CBETA.

3amuTa npoexkToB (4 yaca)
34 3ammTa MpoeKToB
35 3amura MPOEKTOB




