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PaGouyas nporpamma
110 BHEYPOYHOM /1eSITeJIbHOCTH
«@Pu3uKa BOKpPYr Hac»
nis 10 kinacca ¢ yaérom
pado4eid MPOrpaMmMbl BOCITUTAHUSL.

PaGouas nporpamma pa3padoTaHa Ha OCHOBE :
Pabouas mporpaMmMma 1mo BHEYpOIHOH JiesITeNbHOCTH «DHU3uKka BOKPYT HAC)» MpeAHA3HAYCHA IS

obygaromuxcs 10 KiraccoB U pa3paboTaHa Ha OCHOBE CJICAYIONTNX HOPMATHBHBIX IOKYMEHTOB:

OenepanpHOro 3akona "O06 odpazoBanuu B Poccuiickoit @emepamuu” ot 29.12.2012 N 273-03;
npukasza MuHHCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit deaeparinu ot 17 nexadps 2010 r. Ne
1897 «O6 yrBepx)aeHuu (emepalibHOro rocyIapcTBEHHOr0 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOI'O
ob1ero oopasoBanus» (B penakiuu npukaza MunoodpHayku Poccun ot 31 mexkadpst 2015 r. Ne 1577);

npukasa MuHucTepctBa obpasoBaHusi u Haykun Poccuiickon ®egepaumm ot 17 maa 2012 r. Ne 413 «O6
yTBEPXXAEHUN dheeparnbHOro rocyapCTBeHHOro obpa3oBaTenbHOro ctaHaapTa cpeaHero obLuero
obpa3oBaHNs» C U3MEHEHMAMMN, YTBEPXKAEHHBIMU NpuKkazamu MuHmucTepcTBa obpa3oBaHus 1 Haykun Poccuiickon
depepaumm Ne1645 o1 29.12.2014 1., Ne 1578 o1 31.12.2015 ., Ne 613 o1 29.06.2017 r.

KOHICIIINU JYXOBHO-HPABCTBEHHOI'O Pa3BUTUA U BOCIIMTAHUS JJUIHOCTH T'paKJIaHUHA.

CanlluH 2.4.2.2821-10 «CaautapHO-31IHAEMUOIOTHIECKIE TPEOOBAHMS K YCIIOBUSIM H OpTraHU3aIUH
o0y4eHws B 0011e00pa30BaTebHBIX YUPEKACHUIX»: TIOCTAHOBIIEHH | TaBHOTO TOCYy1apCTBEHHOTO
caHuTapHoro Bpada Poccuiickoit ®@eneparuu ot 29 mexadps 2010 Ne 189.

CocraBuTenb: yuauTenb GU3HKU
MKOY «ABepbsnoBckas COLI»
Anunsrepeena X.M.

2022-2023 y4eOHblii roa.






AHHOTALIUSA

Pabouast mporpamMma BHEYpOUHOU JesTENHHOCTH «DU3HMKA BOKPYT HAC) PEATU3YET
OCHOBHYIO 00pa30oBaTeIbHyI0 Iporpammy cpeaHero oopazoanusi MKOY «ABepbsiHOBCKas
COIII» B mporpamme mpenycMOTPEHBI BOSMOXKHOCTH JIJIsl Pa3BUTHSI OCHOBHBIX BHIOB
NESTETFHOCTH 00yUYaOIIUXCSI B COOTBETCTBUH C UX BO3PACTHBIMHU OCOOCHHOCTSIMH.

B xoe u3yuenus 1aHHOTO Kypca, yJamuecst He TOJIBKO YIOBIETBOPST CBOU
00pa3oBaTesibHbIE TOTPEOHOCTH, HO U TIOJIy4aT HABBIKU MCCIIEIOBATEILCKON JEATEILHOCTH,
MTO3HAKOMSITCSI C METO/IaMH MCCIICIOBAHUS B (PH3MKe 1 OMOJIOTHH, TIOJTy4aT KpaTKUE JaHHBIC O
MEIMIIMHCKOM 1 OMOJIOTHYecKoi anmaparype. HaBbiku, mosydeHHbIE TIPH paboTe ¢
M3MEPUTEIBHBIMU NTPUOOPAMU, BHITIOTHEHNUE MTPAKTUUECKUX PAOOT M MMOCTAHOBKA AKCIIEPUMEHTA
MIPUTOIATCS B NajbHEUIIIEH HAyIHO-TEXHUUECKOU NesiTeTbHOCTH. OOBICHEHHUE OTIACIBHBIX
MIPOIIECCOB, MPOUCXOAIINX B )KUBBIX OpraHU3Max Ha OCHOBE (PM3NUYECKUX 3aKOHOB MIOMOXKET UM
YCTaHOBUTDH MPUIMHHO-CIICJCTBEHHBIE CBSI3H, CYIIECTBYIOIIHNE B )KUBOM M HEKUBOU MIPUPOIE,
chopMuUpyeT HHTEPEC HE TOJIBKO K (PU3MKE, HO U K HAYKE B LIETIOM.

[Iporpamma Kypca HOCHT NPAKTUKO-OPUEHTUPOBAHHBIN XapaKTep € EMEHTAMU Hay4HO-
HCCIIEA0BATENBCKOM AEATEIBHOCTH U IOCTPOEH C OMTOPOM HA 3HAHUS U YMEHUS, [TOJTyYCHHbBIE
yUYalIUMUCS TpU U3y4eHUU QU3NKH, XUMHUH, OMOJIOTHH.

Kypc “®usuka BOkpyr Hac” SIBJASETCS MHTETPUPOBAHHBIM U MPEIOJIAracT 3HaKOMCTBO C
onpeenéHHBIM aclieKToM 0a30BOil HayKH - GU3KKU U HApPaBIECHUSMH HCCIEI0BAHUMN, KOTOPHIE
BO3HUKIIU Ha CThIKE (PU3UKU XUMUU, OMOJIOTUH, U SKOJIOTHH. OH CIOCOOCTBYIOT PACUIUPEHUIO
Kpyro3opa oOydarouiuxcs, noaaepKaHuio HHTepeca K U3yueHUIo (DM3UKU U HalpaBJIeH Ha
peuieHue JMYHOCTHO 3HAYMMBIX JUIsl YYCHHKA IPUKIAAHbIX 3aa4. BkiroueHne B mporpaMmy
BOIIPOCOB, CBSI3aHHBIX C (PU3UKOI YeIOBEKa, MO3BOJIUT YUAIUMCS IPOABUHYTHCS IO ITyTH
MO3HAHUS cCaMHX ceOs, JTydllle OHATh MPUPOIY YEIOBEKa U €r0 BOZMOYKHOCTEH.

IHosicHuTEe IbHAA 32ANUCKA
Pabouas mporpamMma 1o BHEYpO4HOil iesiTenbHOCTH «Pr3KKa BOKPYT Hac» MpeiHa3HayeHa

s oOyvaromuxcst 10 ki1accoB 1 pa3paboTaHa Ha OCHOBE CJEIYIOLUIMX HOPMATHBHBIX

JAOKYMEHTOB:

o  @epaepanpHoro 3akoHa "O0 obpazoBanuu B Poccuiickoit @enepanuu” ot 29.12.2012 N 273-
®3;

e mpuka3a MuHHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanyu ot 17 nexadps 2010
r. Ne 1897 «O06 yrBepxeHHH (heaepaTbHOTO FOCyJapCTBEHHOT0 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOTO 00111ero o0pa3oBaHus» (B peJakiuu rnpukaza MuHoOpHayku Poccun
o1 31 nexabps 2015 r. Ne 1577);

e npukasa MuHucTepcTBa obpasoBaHusi u Haykm Poccunckon ®epepaumm ot 17 maa 2012 r. Ne 413
«O06 yTBEPXOEHUM (heepanbHOro rocyaapcTBeHHOro obpa3oBaTenbHOro cTaHgapTa cpegHero
obuero obpa3oBaHNsi» C UBMEHEHUAMM, YTBEPXKAEHHBIMM NprkazaMmm MuHucTepcTBa obpa3oBaHns 1
Haykn Poccuiickon ®enepauun Ne1645 ot 29.12.2014 r., Ne 1578 o1 31.12.2015 1., Ne 613 ot
29.06.2017 .

e  KOHIIECNIHHU AYXOBHO-HPABCTBEHHOI'O PA3BUTHS U BOCIIMTAHMSI JMYHOCTH IPAXKAAHNHA.
e CanlluH 2.4.2.2821-10 «CanutapHO-3MUIEMHUOJIOTHYECKUE TPEOOBAHUS K YCIOBUIM U
opranuzanuu 00y4ueHus B 0011e00pa30BaTeIbHbIX YUPEKIACHUIX)»: TOCTAHOBIICHHS



I'maBHOTO TOCYAapCTBEHHOTO CaHUTApHOTO Bpaua Poccuiickoii @eneparuu oT 29 nexkadps

2010 Ne 189.

AXTyaJIbHOCTb JIaHHO NPOrpaMMbl 00YCIOBIIEHA €€ METOA0JIOIMYECKON 3HAUMMOCTBIO -
pa3BUTHE y NIKOJFHUKOB MOTHUBALIMH K M3ydeHUIo ¢pu3uku. Kypc nmeer
€CTECTBEHHOHAYYHYIO HallpaBJIEHHOCTh OOIIEKYIbTYPHOIO ypoBHs. DU3HKa KaKk HayKa O
HanboJiee 00IMX 3aKOHAX MPUPO/IBI, BEICTYIIAs B KAUeCTBE YUeOHOTO MpeaMeTa B IIKOJIE,
BHOCHT CYIIIECTBEHHBIH BKJIAJ] B CUCTEMY 3HaHUN 00 OKpykatomeMm Mupe. OHa pacKpbIBaeT
POJIb HAYKH B SKOHOMHUYECKOM U KYJIbTYPHOM Pa3BUTHH OOIIECTBA, CIIOCOOCTBYET
(OpMUPOBAHHIO COBPEMEHHOTO HAyYHOT'O MHUPOBO33PEHUS

®I'OC HOBOro MOKOJIEHUS TPEOYET UCII0JIb30BAHUS B 00pa30BaTEIbLHOM IIPOLECCE

METO/I0B U IPUEMOB MPOEKTHO-UCCIIEI0BATENIbCKOM AeATEeIbHOCTU. BKIItOUeHne Meroa

MIPOEKTOB B OPraHU3AIMI0 BHEYPOUHOU JEATENBHOCTH JA€T MHOTO IPEUMYILECTB U

MOJIOKUTEIbHBIX pe3yNbTaToB. IIpoekTHas 1eATeNbHOCTh 1a€T BO3MOKHOCTh HHTEIPUPOBATH

TEOPETUYECKHE 3HAaHUSI U MTPAKTUUYECKUE HAaBbIKU, TPUOOPETAaTh HAaBBIKU B3aUMOICHCTBUS B

rpynmne. Jljig yueHuKa mpoeKT- 3TO BO3MOKHOCTh TBOPUYECKH PACKPBITHCS, POSIBUTH Ce0s

WHIUBUAYAJIbHO WIN B KoJUleKTHBe. [IpoekT naét oOyuaronumcs onbIT Moucka nHpopMaluu,

MPaKTUYECKOr0 IPUMEHEHNS 00ydeHus, CaMOpa3BUTHUs, caMOpealln3allii U caMOaHaIn3a

CBOEH1 IeTEeNbHOCTH. 3HAHUS, YMEHUSI U YHUBEpCaIbHbIE yUeOHbIe IeHCTBUS, HEOOXOAUMbIE

JUIS OpraHU3aliu IPOEKTHO-UCCIIEeI0BATENbCKON AEITEIbHOCTH B IIIKOJIE, B OyIyIlIEM CTaHyT

OCHOBOI1 /17151 OpraHu3alyy HayYHO-UCCIIeI0BAaTEIbCKON e TEIbHOCTH B BBICIIUX M CPETHUX

podeccroHAbHBIX YYEOHBIX 3aBEACHHUSX, IO3BOJISIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMU Ha

pBIHKE TpyJa U B 11000 cdepe npodeccroHanbHON AeITETbHOCTH.
Heob6xomuMbIM ycrioBrUEeM peaau3alii JaHHOM MPOrpaMMBl SIBJISIETCS CTPEMIIEHUE Pa3BUTh

y 00y4Jarmuxcs yMEHUE CaMOCTOsTENbHO padoTats, UKT-kommereHnnu, a Takke

COBEpILEHCTBOBATh HABBIKM OTCTAUBAHUS COOCTBEHHOH MO3UIUH 10 ONPEAEIEHHOMY

BOIIPOCY.
esan kypca:

e 3HAKOMCTBO YYaIUXCS C BaKHEHIIMMM METOJaMH IPUMEHEHUs (PU3NYECKUX 3HAHUHN Ha
IIPAKTUKE;

e (opMupOBaHHE LIETOCTHON €CTECTBEHHOHAYYHON KapTUHBI MUpa YYaIIUXCS.

3anayu Kkypca:

e pa3BUTHE [I03HABATEIBHOTO UHTEPECA, MHTEIUIEKTYaIbHbIX U TBOPUECKHX CIIOCOOHOCTEH
yJaluxcs B [IPOLEcce CaMOCTOSTENLHOIO MPUOOPETEHMsI 3HAHUH C UCTIOJIb30BaHUEM
pa3IUYHBIX HCTOYHUKOB UH(pOpPMaLUH;

e MOBBIIIEHUE HH(YOPMAIIMOHHON, KOMMYHUKATUBHOM, 3KOJIOTUYECKOHN KYJIbTYpPbI, OIIbITA
CaMOCTOSTEJIbHON JEATENIbHOCTH;

e  COBEPIICHCTBOBAHWE YMEHUH U HABBIKOB B XOJI€ BHINOJIHEHUS IIPOrpaMMbl Kypca
(BBIMIOJITHEHUE J1TA0OPATOPHBIX padoOT, U3y4eHUs, 0TOOPA U CUCTEMATU3aLUH HH(OPMALIHH,
MOJIrOTOBKA pedepara, mpe3eHTalun);

e OBJAJCHHME YYALUIUMHCS 3HAHUSIMU O COBPEMEHHON HAy4YHOM KapTHHE MHpa, O IIMPOKHUX
BO3MO’KHOCTSIX IPUMEHEHUS (PU3NYECKUX 3aKOHOB;

e BOCHMTaHUS HAaBBIKOB COTPYAHUYECTBA B MPOIIECCE COBMECTHOM PabOTHI;

e OCO3HaHHBIN BBIOOP MPOGUIBHOTO 0O0yYEHHUS.

O0mas xapakTepucTHKA IPOrpaMMbl BHEYPOYHOI AesiTeIbHOCTH «PHU3MKa BOKPYT HAC»

IIporpamma «®Pu3nka BOKpYT Hac» OTHOCUTCA K OOIIENHTEIUIEKTYaJIbHOMY HAPaBICHUIO
BHEYPOYHOH JEATEIBbHOCTH.

[Iporpamma coJiep>HT, ¢ OAHOM CTOPOHBI, MaTepHal 1o OoJjiee yriIyoaéHHOMY U3YyUCHHIO
M3JIaraeMoro B IIKOJIBHOW MporpaMMe U30paHHOTO paszzena, ¢ APYroi — mpeamnosaraeT u3ydeHue
TaKUX BOIPOCOB (PU3UKHU, KOTOPBIE HE BXOAAT B MIKOJBHBIM KypcC, HO TOBBIIIAIOT HAAEKHOCTh
3HaHUH, yIpOUIal0T MOHUMAaHKUE U YCBOEGHHUE YueOHON MH(POPMAIIK Ha CIEAYIOLIEH CTyleH!



oOyuenus. [IporpaMmMa o3BOJISIET OCYIIECTBIATH IBPUCTHUECKUE MTPOOBI U chopMupoBaTh
MPAKTUYECKYIO ICATEIIbHOCTD IIKOJHHUKOB B H3y4aeMOil 001acTH 3HAHUH.

Pa3BépThiBaHue cofepxKaHus 3HAHUM B IPOrpaMMe CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TO
M3yUYeHHE BCEX MOCIEAYIONUX TEM 00€CIIEUNBACTCS MPEIBIIYIIIMMHU, & MKy YACTHBIMU U
0OIIMMU 3HAHUSMU TPOCIICIKUBAIOTCS CBSI3U.

[IporpamMma cocTouT U3 4 JOCTATOYHO CAMOCTOSITENIbHBIX TEMATHUECKUX MOJTYJIEH.
MonynbHast CTpyKTypa Kypca, TuddepeHIMPOBAHHOCTD 3aJJaHU TIO3BOJISIOT BAPbUPOBATH
coJiep’KaHue Kypca B COOTBETCTBUU C OCOOCHHOCTSIMU YUYEHUUYECKOTO KOHTUHIE€HTa (COCTaB
y4eOHOU TpyIIIbI, ypOBEHb 3HAHUH, 00y4Jaromuxcst), HaTMausi 000pyA0BaHUSL.

JIoCTIKEHHE COMMAIBHO-TICUXOJIOTHYECKUX 1eNiel oOecreunBaeTcsi opranu3annueii paboTsl
B MaiblXx rpynnax. KosulekTHBHas AESITEIbHOCTh I03BOJISET pPa3BUBaTh y OOy4aromIMXcs
KOMMYHHMKAaTHBHBIE KaueCcTBA. BpIMoiHEHHE rpynnoil MpakTUYECKUX 3a/JaHui oOecreunBaeT
peain3alyio OCHOBHBIX MOJOXEHUM MeTojna Manblx Ipynm. CocTaB MasbIX TPYHI MOXKET
MEHSETCS TpU TEepexoJe K H3YYEHHMIO CIeAyIolero Monayias. JT1o olecnednBaer Oolee
YCIELHYI0 colann3anuio oOyyatouuxcs. [IpoexTHas qesITenbHOCTh IPeIyCMaTpUBAET MOUCK
HeoOXoIuMOM HenocTamomed WHGOpPMalUMu B HHIUKIONEAUSX, CIPAaBOYHHKAX, HAy4HO-
MONYJIIPHOM JIuTeparype, B IHTepHeTe u ap.

OOyuaromasi AeATeIbHOCTh IeAarora 3akilo4aeTcs B CO3/aHUU OPraHM3allMOHHO-
MeJarornyecKux yCIOBUN Uil yueOHO-II03HABATEIbHON NESTENIbHOCTH YYEHUKOB, B OKa3aHUU
UM  TEJarorudyeckod  MOAJEep>KKM W METOJAMYECKON  MOMOIIM,  OOEeCHeunBaIOIINX
rapaHTUPOBAHHOE PEIICHNE AUJIAKTUYECKUX, PA3BUBAIOIINX U BOCIIUTATEIbHBIX 3a/1a4.

®du3zurKa - IKCepuMEeHTalbHAasI HayKa, U3ydarollas MPUPOIHbIE IBJICHHS ONBITHBIM ITYTEM.
[TocTpoennem TeopeTHIeCKuX Moieseil pu3nKa gaeT 00bsICHEHNE HAOI01aeMbIX SIBICHUH,
bopmynupyeT pU3NUECKUE 3aKOHBI, IPEICKa3bIBAET HOBBIE SBJICHHUS, CO3JAET OCHOBY JUIS
IIPUMEHEHHSI OTKPBITBIX 3aKOHOB IPUPOBI B 4EJIOBEUECKOM NpakTuke. [losTromy npu
OpraHu3alUM 3aHATUI 110 BHEYPOUHOU AEATEIBHOCTH OO0JBIIOE BHUMAHUE YIIEJIAETCS
HKCIIEPUMEHTAIBHBIM METOJIaM MCCIIEJ0BAHUS, YTOObI pa3BUBATh Y 00Y4aIOUINXCSl HABBIKU
y4eOHOM, TPOEKTHO-UCCIIEIOBATEIHCKON M TBOPUECKON AEATEITLHOCTH.

Me:xnpeaMeTHbie CBsI3H, PEAIM3YEMbIE TPOIPAMMOM BHEYPOYHOU AeiaTeabHOCTH «Du3nka
BOKDYT Hac»:

Marematuka: rpaduka, pemeHue 3a1ad, NpoLEeHTHI.

buosiorus: )xuBble opraHn3Mel, OMOIOrHYecKas ONTUKA, KJIeTKa, Ouocdepa.

XUMHSA: COCTaB U CTPOEHUE BEILECTBA.

I'eorpadusi: MeTo bl M3y4EeHUS KIMMaTa U HeAp 3eMJd, atMochepsl.

DKoJorus: 3arpsi3HeHue aTMoc(epbl, IKOJIOTMUECKUE POLECCHI, TAPHUKOBBINA AP PeKT,

ouocdepa.

1. Onucanue MecTa y4eOHOro nmpeaMera B y4eOHOM ILIaHe

B yue6nom miane MKOVY «ABepbsiHoBckass COLL» Ha BHEypOUHYIO JESTEIBHOCThH IO
¢u3uke B 10- x kiacce BbiaeneH 1 yac B Hepemo. CorylacHO KajeHJapHOro rpaduka Ha
2022/2023 npenycmotpero 35 yueOHbIX Hezmelb. Cpok peanu3aiuu mporpaMMsl — 1 ro.
HanpagieHue BHEYpOUHOM IesTeIbHOCTH- OOIIENHTEIUIEKTYaIbHOE.

2. Conep:xkanme yueOHOTo Kypca

Conepx(aHI/Ie KypCa Ka4€CTBCHHO OTJIIMYACTCA OT 0a30BOro KypcCa (1)I/ISI/IKI/I. Ha YpOoKax
3aKOHBI (bI/IBI/IKI/I paccMaTpuBarOTCA B OCHOBHOM Ha HECKHBBIX 00BEKTaX. O,Z[HaKO O4YCHb
BaXXHO, YTOOBI Y ydamuxcda TIOCTCIICHHO CKJIAAbIBAJINCH Y6C)K,Z[CHI/I$I B TOM, 4TO,
NPHUYNHHO-CJICACTBCHHAA CBA3b SIBJICHUN HMeEeT BCCO6H_II/II71 XapaKTep U 4TO, BCC SABJICHUA,
MPpOUCXOAAIINEC B OKPYKAKOIICM HAC MUPEC, B3AUMOCBA3AHEI. B KypC€ paCcCMAaTpHUBaAIOTCA
BOIIPOCHI, HAIIPABJICHHBIC Ha Pa3BUTUC HHTCPECA K (bI/I3I/IKe, K BKCHepHMCHTaHBHOﬁ



NeSITeNLHOCTH, POPMUpPOBAHUE YMEHUHN pabOTaTh CO CIPABOYHON TUTEepaTypoil. Bo Bpems
n3ydeHus Kypca «®Dusmka BOKpYr Hac» pedsTa MOTYy4ar0T BO3MOXHOCTH MPOBOJUTH
HCCIIEIOBATEIIbCKUI MPOCKT 1O JIOOOMY M3 BBIOpAaHHBIX HampaBiieHWH. Ha HTOTOBBIX
3aHSATHSIX 00yJaIONINecs BBICTYIAIOT U 3aIIUIIAI0T CBOM MPOEKT.
DJIeKTPOMAarHUTHbLIE sIBJIeHHs — 8 YacoB

DnexTpocTaTUuecKue 3apsabl. beIToBbIe AnekTponpruOopsl. JloMamiHsis
ANIEKTPONPOBOAKA. TexHHKa 0€301aCHOCTH IIpU paboTe ¢ «OBITOBBIM 3JIEKTPHUUECTBOM.
3HAKOMCTBO C pabOTON HHIMKATOPHOM OTBEPTKOM, JEKTPUIECKUM TECTEPOM;
HCCIIEIOBAaHUE KBAPTUPHOU MTPOBOJIKU Ha M0KAPOONACHOCTb, COCTABIICHUE
MPUHIUNHAATEHON U MOHTKHOW CXEMBI JIEKTPONPOBOJAKH, OCHOBBI DJIEMEHTAPHOTO
PEMOHTa OBITOBBIX AIIEKTPOIPUOOPOB. DIEKTPHUECKHE CBOMCTBA Tella YeIOBEKa.
buoanexrpuuectBo. POTOPEUENTOPHI., STEKTPOPEUENTOPHI, BHOTEKTPHUIECTBO CHA.

MarnuTHO€ MoJie ¥ )KUBBIE OpraHu3Mbl. Vcronbp30BaHne MarHuToB B OBITY.
Hcnonp3oBaHne MaruuTa Kak MeTaJuIOUCKaTes.

Panno. TeneBunenue. BriusiHre 3€KTPOMAarHUTHOTO U3TYYCHHS HA )KUBOM OPraHU3M.
HccnenoBanne MHTEHCUBHOCTHU AJIEKTPOMATHUTHOTO M3ITYUYE€HUSI DIIEKTPOOBITOBBIX
MPUOOPOB C TOMOIIBIO PEHTIEHOBCKOM TIJICHKH.

Mexannuyeckue KoJie0aHUs M BOJIHBI - 2 yaca
Mexanndeckue koaebanus u yenoBek. [Ipoucxoxaenne ouoputmon. Cepaie u
3BYKH, COIPOBOKIAIOIINE pabOTy cepaa U JIErkKuX, ux 3anucb. CTETOCKONH
¢donennockomn. BricTyknBaHue — Kak OJMH U3 CIIOCOOOB OMpPEJIEIEHNs pa3MepOB
BHYTPEHHUX OPTaHOB M X COCTOSIHHSI.
3BYK KakK CpeJICTBO BOCHPHUATHS U niepenayun nHpopmaruu. Opran cinyxa. O6iacTh
CIBIIIMMOCTH 3BYyKa. ['0J10COBOM anmapat 4esoBeka. XapaKTEPUCTUKHU T0JI0Ca YEIOBEKa.
VYnbTpa3Byk u nuHppa3Byk. Ousndeckre OCHOBBI YIbTPa3ByKOBOTO HCCIIEIOBAHUS
4YeJI0BeKa. 3BYKU MPUPOJIBI.
TenioBble siBJIeHUs1 - 9 yacoB
Buaer teronepenaun B ObiTy. Juddy3ua. Kunenne. Bompocsl 6e3omacHOCTH B
TEIOBbIX  mpoueccax. CrocoObl  U3MepeHusi  TemrepaTypbl.  TepMOpPeryasTOpHI.
3HaueHue nBera s oQopmileHHs OBITOBBIX MPHOOPOB, MOCYIbl; MpOBEpKa pPabOTHI
BEHTWJISLIUH; apoMaruszanus MOMEILIECHMYS, W3rOTOBJICHUE BOJIOCSIHOTO
rurpometpa. HachleHHbIH, HEHACBIIICHHBII nap. BiiaxxHOCTSB. 3HayeHue
TEMIIEPATYPHOIO PEKUMa U BIAKHOCTHU JUISl )KU3HEAEATEIbHOCTH YEI0BEKA.
Onruyeckue siBjieHus1 - 14 yacos
®oromerpusi. CBETOBOM MOTOK. 3aKOHBI OCBEIIEHHOCTH. 3aKOHBI I€OMETPUYECKOM
ontuku. 3epkano. [locTpoenne n3o0paxeHus B MJIOCKOM 3€pKaje U B CHUCTEME 3epKall.
ToHkast nHMH3a: HaxoXIeHHE OOBEKTa MO Xoay Jjydeil. @opmynaa TOHKOH JHH3BL
Crpoenue rnaza yenoBeka. Ou3nueckue OCHOBBI 3peHUs denoBeka. JleekTrl 3peHus u
crocoObl uX ucnpapieHus. Pacuer mapameTpoB iauH3bI U M300pakeHus. CrieKTpasibHas U
SHEPreTUYecKas: YyBCTBUTENIBHOCTH TIuia3a. [lomHoe BHyTpeHHee oTpaxkeHue. BoiaHoBas
ontuka. [ucnepcus csera. Unrepdepenius u mudpaxius cBeta. CBETOBBIE SIBICHUS B
MIPUPO/IE.
3ammTa NpoeKToB — 2 yaca
BueypouHast [esSTENbHOCTh MpeAnojaraeT OoNBIIYyI0 CaMOCTOATEIbHYI0 PaboTy
ydammuxcs. TeopeTudecKuil MaTepuan OOJKeH ObITh HEPa3phIBHO CBs3aH C MpakTukou. [lpu
noadope IUAAKTUYECKOTO MaTepHalia MCHOJb30BaTh 3a/1aHMsl BCeX BUJIOB M ypoBHeil. Bce
MpaKTH4eCcKue paboThl MPOBOJAATCSA O3 yKazaHWi K padoTe, YTOOBI BBITIOJHEHUE 3aJaHHM
OBUIO TBOPUYECKUM IpolieccoM. B ciaydae 3aTpynHEHUN HEOOXOIUM WHIMBUAYAIbHBIN TOIXO],
KOTOPBIN 3aKIIF0YaeTCsl B UCTIOIB30BAaHUU KPATKOTO MITU MOAPOOHOTO omHcaHus padoThl. OO0bEM
Marepuaia M3ydaeMblX T€M 3aHSITHI M KOJIMYECTBO OTBEAEHHBIX HA ATO YACOB OINPEIEISIETCS
CaMUM YUUTEJIEM.
[Tpuembl U MeTOABI PAOOTHI, KOTOPBIE MITAHUPYIOTCS TPU PeaTu3allii IPOTPAMMBI:



-CaMOCTOSITeNIbHBIE pabOTHI C ICTOYHUKAMU UH(POPMAIIUH;
-YCTHBIE COOOIIEHUS yJalluXcs ¢ MOCIeIYIOUIeH TUCKYCCHEH;
-3BPUCTUYECKHE OECe/Ibl;

-3JICMCHTBI UT'POBBIX TGXHOJ’IOI‘Hﬁ;

-BBIITOJIHCHUC SKCIICPUMCHTAJIBHBIX U IPAKTUICCKHUX pa60T 10 TCIIJIOTE,

OIITHKE;

-pa60Ta C TMJAKTUYCCKHUM MAaTCPUATIOM;
-CaMOKOHTpPOJIb YHallIUMUCS CBOUX 3HAHHM I10 BOIIpoOCaM il  IMOBTOPCHUS.

3. IIporpammHoe u yueOHO-MeTOAN4YECKOE O0ecriedeHue
IleyaTHble | yueOHMK (aBTOP, Jluteparypa
nocoous Ha3BaHHe, roj
U3J1aHus, 1. BbormanoB K.}O. «®u3uk B roctsix y ouosnora»y M,
U3/1aTeJIbCTBO) Hayxka, 1986;

2.
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11.

12.

13.

14.

15.

16.

17.

Kabapaun O.® «BueypouHas paboTa o pusnke»
M, IIpocsenienue 1983;

[lepensman «3anumarenbHas ¢pusnka» 1-3 yacTh
M, Hayka 1980;

Tapacos JI.B ®usuka B npupone M,
ITpocemenue 1988;

CmupHoB A.l., 3axapos O.B. Becénbinn 6an n
BOYMYMBBIV YpoK: Pusmyeckme 3agaydum c
nupuyeckumn ycnosuamu. - M.: Kpyrosop,
1994;

Yconbues A.l. 3agayum no pusuke Ha
OCHOBaHWN NNTepaTypHbIX CIOXKETOB. -
EkaTtepuHbypr: Y-®aktopus, 2003;

EnoxoBuu A.C. CipaBouYHUK 110 (pU3UKE U
texHuke. - M.: [Ipoceemienue, 2006;

«Ilo3naii camoro ce6s» / bubmmoreka «IlepBoe
ceHTsAOps» cepust «Du3nka» BoITycK Ne26 2009;
Kuxoun U.K. Pacckasbl o pusuke u pusukax //
bubnuoteuka «KBant». Brim. 53. M.: Hayka; ri.
pen. ¢us.-mart. jmr., 1986;

. lanbnepwTtenH J1. 3aHnmartenobHas

domsnkar. - M.: PocmaH, 1998;

Mapos M.A. [lnanetsl CoTHEYHOM CUCTEMBI. —
M. Hayka, 2011;

Tut Tom Hayunsie 3a0aBbl. @U3KKa: OTIBITHI,
doxychl u pazpiedenus: nep. ¢ pp. - M.: ACT:
Actpens, 2007;

Yokep k. dusnyecknin perepsepk. - M.:
Mwup, 1979.

JleoHoBuY A.A. du3ndecKkmnin Kanemgockon. -
M.: Bropo KBaH Tym, 1994;

Apakensa M.K., Baitnmreiin JLU.
O71eKTpo0e30MacHOCTh B JKUJIBIX 3aHUSX.- M.:
Oneproatomusaar 1983;

Tynbunnckuit M.E. CO0pHUK KauecTBEHHBIX
3agau no ¢usuke. M.: «IIpocsemenue» 1965;
IO¢danosa MN.JI. 3anumaresnbHbIe Bedepa 1o




¢usuke B cpeaneii mkoine. M. «IIpocBemienuey,
1990.
paGouas TeTpajip, 1.B.®. llIunoB PaGouas TeTpaap 11t IPOBEACHUS
TeTpaau 1JiA nmabopaTopubix padot 9 knacc. — M.: IIpocsemnienue ,
J1a00paTOPHBIX 2007
pador 2. B.A. KacbsanoB, B.A. Koposun Terpanp s
nabopatopubix padot 10 kmacc — M.: Ipoda, 2008
3. B.A. KacesHoB, B.A. Koposun Tetpans nmis
nabopartopubix padot 11 kmacc — M.: poda, 2008
AUAAKTHYECKHE Kaprouku-3amanust Jisi BBIOJHEHHUS TMPAKTHYECKHX
MaTepuaJIbl pabot./ B.®. Illunos — M.: [Ipocsemenne , 2002.
Paznarounsrii marepuan no ¢usuke / Ymakoa M.A.
— M.: TIpocseuenue , 1990.
MeTOAnYecKne Temaruueckne NPE3CHTAIMHTIO COJIEPIKAHUIO
MaTepHaJIbI IIpOrpaMMbl  BHEYPOYHOM JAeATeNbHOCTH «PDu3nka
BOKpYT' Hac»

Texnnueckue cpeacrBa o0y4eHust

Kommnsrorep c BBIXOJIOM B WNHrepHer,
MYJIbTUMEAUNHBIN IIPOEKTOP.

KommuiekTsl ydeOHO-1abopatopHoro o0opyaoBaHUE
JUIsl IPOBEJICHUS] MPAKTHUECKUX paboT.

Harasausie mocoous

Tabmuipl, MakeThl, IEHCTBYIOIIUE MOJIEIH, TICYaTHbIE
Y UHTEPAKTUBHBIC JIAKATHI IO U3y4a€MbIM TEMaM

Mudposbie HHTEpHeT-
o0pa3oBaTejbHbIE pecypcbl

pecypchbI:

bubnuoTeka — BcE o mpeaMery

«Dwusukay. http://www.proshkolu.ru

Buneoomnsitel Ha ypokax. http:/fizika-class,narod.ru
Enunas komutekius nudpoBbIx 00pa3oBaTeIbHBIX
pecypcos. http://school-collection.edu.ru
HHuTepecHble MaTepralibl K ypokaM (PH3UKH IO TeMaM;
HarJsIHbIe ocoOus K ypokam. http://class-
fizika.narod.ru

[{udposbie oOpazoBaTenbHbBIE

pecypcsl. http://www.openclass.ru

DJIeKTPOHHBIC YUCOHHKHU o
¢busuke. http://www.fizika.ru

npoyue
(muckwu,
JI.
nocoous u
T.IL)

Cepust muckoB DVD: MynsTumenuiiHoe yueOHOE
nocobue «Harnsannas pusuka

Cepus muckoB DVD: COOpHHMK AEMOHCTPAlTOHHBIX
OTIBITOB JUISI CPEIHEH 00Ie00pa30BaTEIIPHOM IITKOJIBI
«lIIxoIBbHBIN (buznaeckuit AKCIEPUMEHT) /
CoBpemenHbll ryMaHuTapHbId yHUBepcuTeT 2006
Cepuss muckoB DVD: «Ounuknonenuss aromay /
['ockapnopanus «Pocarom», 2012

Huck «AtoMm Ha ciyx0e yenoBeky»/ ['ockapmopanus
«Pocaromy», 2001

4. Tlnanupyemble pe3yJbTaThl OCBOEHHS YU4eOHOr0 mMpeaMeTa, Kypca

[InanupyeMsle pe3ysbTaThl OCBOCHUS IIPOrPaMMBbl HAIIPABIICHBI HA Pa3BUTHUE YHUBEPCAIBHBIX
y4eOHBIX JieiicTBHiA, yueOHOM 1 obmenonbp3oBarensckoit MKT-komnerenTHOCTH 00ydaromuxcs,
OTIbITa IPOEKTHOM JIeATETLHOCTH, HAaBBIKOB pabOTHI C MH(OpMAaIIHEH.



https://www.google.com/url?q=http://www.proshkolu.ru&sa=D&ust=1600987309592000&usg=AOvVaw3qSoaxGNDfpazRv2CrpzAK
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1600987309593000&usg=AOvVaw39RK4yOHsFS8vEBXn8rqCS
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&ust=1600987309593000&usg=AOvVaw3Soqvw7DhPlrXaMr3O8ZKm
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&ust=1600987309593000&usg=AOvVaw3Soqvw7DhPlrXaMr3O8ZKm
https://www.google.com/url?q=http://www.openclass.ru&sa=D&ust=1600987309593000&usg=AOvVaw0ogeX5VpUFrzDVnYCjhkVU
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1600987309594000&usg=AOvVaw0iDN2uT5Sawz5r-oSTUDqb

JIMYHOCTHBIE:

CdhopmupoBaHHOCTH MMO3HABATEIHHBIX HHTEPECOB K MPAKTUYCCKOW U MPOEKTHOHN AEATEeIHhHOCTH
U OCHOB COLIMAJIbHO-KPUTUYECKOTO MBIILJICHUS HAa OCHOBE pAa3BUTHUSI WHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN yJalTuXcs;

YOeKICHHOCTh B BO3MOXHOCTH TIO3HAHWS TPUPOJBI, B HEOOXOIUMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS IOCTHXKCHU HAYKU U TEXHOJIOTHHA ISl NaJbHEUIIEro pa3BUTHS YEJIOBEUYECKOTO
oOIIeHNs, YBOXKCHWE K TBOpIAM HAYKH M TEXHUKH, OTHOIICHUE K (PU3UKE KaK K JJIEMCHTY
00I1e4YeNI0BeYECKON KYIbTYPHI;

CaMOCTOSATENTFHOCTh B MMPUOOPETEHNH HOBBIX 3HAHUH M MPAKTUYECKUX YMEHHUH MOHUMAaHUH HX
3HAYEHMS IS JATbHEHIIET0 N3YUYEeHUS €CTECTBEHHBIX JUCITUTLINH;

MoTuBamusi  00pa3oBaTeIbHOM  JEATEIBHOCTH  IIKOJBHUKOB HAa OCHOBE JIMYHOCTHO-
OPHEHTHUPOBAHHOTO MOAX0/A;

YMEHUU OMPENENATh TPAaHUIBI COOCTBEHHOTO 3HAHUS M HE3HAHUS; Pa3BUTHUU CIIOCOOHOCTH K
caMOOlleHKe (OLEHMBAaTh COOCTBEHHYIO Y4YeOHYIO J€ATEIbHOCTb: CBOM JIOCTHXKEHUS,
CaMOCTOSITEIbHOCTh, MHUIIUATUBY, OTBETCTBEHHOCTh, IPUYUHBI HEY/IaY);

dopMHUpOBaHUE IIEHHOCTHBIX OTHOIIEHWH JOYyr K JpYry, YUWUTEII0, aBTOpaM OTKPBITHH U
M300peTeHUH, pe3ynbTaTaM 00yJIeHHS.

c(hOpMUPOBAHHOCTH KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIICHWH M COTPYIHHUYECTBE CO
CBEPCTHUKAMH U YUUTEIIEM;

ycBoennun Tb mnpu mpoBemeHMH mNpakTHUECKHX padoT, CcHOPMUPOBAHHOCTH OEPEKHOTO
OTHOIIIEHHUS K IIKOJIEHOMY 000PY/I0BaHHIO.

MeranpeaMeTHble:

B cdepe pecyiamuenvix yauBepcaabHbIX YI€OHBIX JCHCTBUMN:

OBnaneBaTh HaBBIKAMHM CAMOCTOSITEILHOTO MPUOOpPETEHUS HOBBIX 3HAHUN, OpraHU3aLUU
y4eOHOM NeATeNbHOCTH, IIOCTAaHOBKA IIeNied, IUIAaHUPOBAHUS, CAMOKOHTPOJS M OLEHKHU
pe3yNbTaTOB CBOEH JEATENbHOCTH, YMEHHMSIMH TPEABUAETH BO3MOXHBIE DPE3YIbTaThl CBOMX
e CTBHIA;

[loHumarp pa3nuuus MEXIy HCXOAHBIMU (aKTaMM M TUNOTE3aMH ISl MX OOBSCHEHUS,
TEOPETUYECKUMHU MOJICISIMH M peajbHbIMU OOBEKTaMHU, OBJAJIEBaTh YHHUBEPCATbHBIMU
y4eOHBIMM JEHCTBUSIMH Ha MpUMEpax THUIOTe3 [UIsi OOBSCHEHUS H3BECTHBIX (PAKTOB U
9KCIEPUMEHTAJIbHOW MPOBEPKH BBIJIBUTAEMBIX THUIOTE3, Pa3pabOTKU TEOPETUYECKUX MO/Iesen
MIPOLIECCOB WJIU SIBJICHHUI;

B cdepe nosnasamenvruix ynupepcanbHbIX Y4€OHBIX ACHCTBUIA:

®dopMHpPOBaTh YMEHHS BOCIPHHHUMATh, IepepadaThIBaTh M MPEACTABIATh HH(POPMAILUIO B
CIIOBECHOH, O0Opa3HOM, CHMBOJHYECKOW (opMax, aHAIM3MpPOBAaTh M  IepepadaThIBaTh
MOJYYEHHYIO HH(POPMAIIUIO B COOTBETCTBUHU C MOCTABJICHHBIMH 3a[a4aMH, BBIICIATH OCHOBHOEC
COJICpKaHWe MPOYMUTAHHOIO TEKCTa, HAXOAWTh B HEM OTBETHl HA IOCTABICHHBIC BOIPOCHI U
M3JIarath €ro;

BBIJIBUTaTh TMIIOTE3bI, OCYIECTBISITh UX MPOBEPKY, MMOJIB30BATHCS OMOIUOTEUHBIMU KaTAIOTAMH,
CIEIUATbHBIMU CIPABOYHUKAMHE, YHUBEPCATbHBIMU SHIIMKIONCIUSIMA [T TIOMCKA HH(POPMAITUH
00 00BeKTax.

[IproOperaTth OMBIT CaMOCTOSATENBHOTO TOWCKA, aHajdu3a H oTOopa wuHGOpMAIMH C
WCTIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHHKOB, W HOBBIX HH(OPMAIMOHHBIX TEXHOJOTHUH IS
peleHusl Mo3HaBaTeIbHbIX 337134,

OcBauBaTh TpUEMBbl JICHCTBUH B HECTAHIAPTHBIX CUTYaIUsX, OBJAJEBaTh SBPUCTUYCCKUMU
METOJITaMH PELICHHS TTPOOIIeM

B chepe kommynukamusnvix yHUBEpPCATbHBIX YUEOHBIX JICHCTBHIA:

Pa3BuBaTh MOHOJIOTHYECKYIO U JHMAJIOTHUECKYH) peub, YMETh BBIpaXaTh CBOU MBICIH |
CMOCOOHOCTH BBICIYIIUBATh COOECETHUKA, MOHMMATh €0 TOYKY 3pPCHHS, MPU3HABATh IPABO
JPYroro 4eJoBeKa Ha ero TOYKY 3peHHs, TPU3HABATh MPABO APYroro 4ejJoBeKka Ha MHOC MHEHHE;




®opmupoBaTh yMEHMsI pabOTaTh B TPYIIE C BHIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX pOJIEH,
MPEJCTABIATh U OTCTAMBATh CBOU B3IJIABI M YOCKICHHS, BECTH TUCKYCCHIO.

IIpeamerHbIe:

®opmMupoBaTh NPEICTABICHNS O 3AKOHOMEPHOW CBSA3M U MMO3HAHUS NPUPO/Ibl, 00 0OBEKTUBHOCTH
HAyYHOTO 3HAHUS; O CHCTEMOOOpa3yromel poiau (pU3UKH ISl Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTUH; O HAYYHOM MMPOBO33PEHHM KaK pe3yJbTaTe H3Yy4EHHUS OCHOB
CTPOCHUS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

®opmupoBaTh MEPBOHAYAIBHBIC MPEACTABICHUS O (U3UUECKOW CYIIHOCTH SBICHHNA HPUPOIBI
(MEXaHMYECKHX, TEIUIOBBIX, IEKTPOMAarHUTHBIX M KBAHTOBBIX), BUAAX MaTepuu (BEIIECTBO U
110JI€), IBU’KEHUU KaK crioco0e CylieCcTBOBaHUS MaT€pUH; yCBaUBaTh OCHOBHBIE UJIEU MEXaHUKH,
aTOMHO-MOJIEKYJISIPHOIO YYEHHS O CTPOECHHMM BEUIECTBA, 3JEMEHTOB JJIEKTPOJUHAMHUKU U
KBaHTOBOM (PM3MKH; OBJIa/I€BATh MOHSITUMHBIM aNnapaTtoM U CUMBOJUYECKUM SI3bIKOM (PU3UKU;
[IpnoOperaTth ONBIT NPUMEHEHUS HAYYHBIX METOJIOB MO3HAHUS, HAOMIOACHUS (U3NUYECKUX
SIBIIGHUH, TPOCTBIX 3KCIIEPUMEHTAIBHBIX HCCIIEOBAaHUM, MPSAMBIX U KOCBEHHBIX M3MEPEHUH C
WCIOJIb30BAHMEM  AHAJOTOBBIX M UU(POBBIX HU3MEPHUTENbHBIX MPUOOPOB; TOHHUMATh
HEen30€KHOCTh NOTPEIIHOCTH JTHObIX U3MEPEHUN;

Oco3HaBaTh HEOOXOJIMMOCTb MPUMEHEHHS JOCTH)KEHMH (U3MKM W TEXHOJOTHUH IS
paIOHaIBLHOTO MPUPOAOTIOIB30BAHUS;

OBnaneBatb OCHOBaMH 0€30MAaCHOTO HCIOJIB30BAaHUS €CTECTBEHHBIX M HCKYCCTBEHHBIX
AIIEKTPUYECKHX M MAarHUTHBIX MOJIEH, AIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX HMOHU3MPYIOUIUX H3JydeHUH BO M30€KaHUE MX BPEIHOTO BO3JEHUCTBUSA Ha
OKPY’KaIOILYIO CPEly U OpTraHU3M YEJIOBEKa;

Pa3BuBaTh ymMeHHE MJIAaHMPOBATh B IOBCEJIHEBHOW JKMU3HU CBOM JAEHCTBUS C NPUMEHEHHEM
MIOJIy4EHHBIX 3HAHUH MEXaHWKH, JIEKTPOJMHAMUKH, TEPMOAMHAMHUKU U TEMJIOBBIX SIBIECHUH C
LIETTBI0 COEPEIKECHUS 3I0POBDS;

®opMupoBaTh NPEACTABICHUS O HEPALMOHAIBHOM HCIOJIB30BAaHUM INPUPOIHBIX PECYPCOB U
SHEPIUH, O 3arpsI3HEHUU OKPYKAIOUIEH Cpelbl KakK CIEeJCTBUM HECOBEPLICHCTBA MAIIUH M
MEXaHU3MOB.

TemaTnueckoe mIaHMpoBaHue Kypca “@u3suka BOKPYr Hac”
10 xaacc (1 yac B HeIeJII0)

Ne n/m Tema Kosan4yecTBo 4acos JlabopaTopHbie padoThI
1 DNEKTPOMAarHUTHBIE SIBJICHUS 8 1
2 MexaHuveckue KojaeOaHus u 2
BOJIHBI
3 TeroBbie ABICHUS 9 3
4 Onrtuueckue siBICHUS 14 4
5 3amuTa NpOEKTOB 2
Bcero 35 8




No

Tema 3anarus

3aHATHSA
1/
DJIeKTPOMarHuTHbIe siBjieHUus1 (8 yacos)
1 DneKTpuyYecKue 3apsabl U )KUBbIE OPTaHU3Mbl. BiMsiHME 31eKTpUYEeCKOro mosist Ha
YKUBBbIE OpraHu3Mel. brosnekrpuyecTso.

2 JlabopaTopHas pa6ora «OnpeereHrue CONpOTUBICHUS TKAaHEH YeJI0BEKa

3 [IpupoaHbIe 1 HCKYCCTBEHHbBIE AIEKTPUUYECKHE TOKH.

4 Wcropus sHepreTuku. DHeprust 3JeKTPUYECKOTO TOKA U €€ HCII0JIb30BaHHE.

) Kondepenuus «nexrpuueckue ceTv npoOiaeMbl U MEPCHEKTUBBL. AJIbTEpHATUBHBIE
VCTOYHUKU SHEPTUI»

6 MarnauTtHoe nose 3eMJId U €ro BIMSIHHE Ha YeJIOBeKa.

7 CBOICTBA DJIEKTPOMArHUTHBIX BOJTH HU3KOW YacCTOTHI. PaliOBOJIHBI M Y€IOBEK.

8 buonoruyeckuie cBONCTBA 3JIEKTPOMArHUTHBIX BOJIH BHICOKOM YacTOTHI.

Mexanuueckue Ko0J1e0aHUA U BOJHBI (2 yaca)
9 Konebanus u BoJiHBI B %UBBIX opranu3max. Konebanus u yenosek. buopurwm.
10 3BYK KaK CpeJICTBO BOCIIPUATHS U Nepeaun nHdopManuu. YIbTpa3ByK U HHPPaA3BYK.
TensioBblie siBjeHust (9 yacoB)

11 OHeprus ToluMBa. Terno3HepreTuka. BinsHue TeMneparypHbIX yCIOBAN HA KU3Hb
YeJI0BeKa.

12 JlaGoparopHas padora «/3MeHeHue TeMnepaTypbl BEIECTBA MIPH MTEPEXOJIE C
TBEPJOTO B razoodpasHoe cocrosinue. [loctpoenue rpaduka 3aBUCUMOCTH
TEMIEPATYPHI Te€JIa OT BPEMEHI.

13 TennoBoe 3arpsizHeHne aTMocdepbl. Perenne 3amay.

14 Bunet Tpancnopta. [IpumMenenre pa3nuyHbIX BUAOB TPAHCIIOPTA B HAIIEM PErHOHE.
Bnusinue paboThl TEIIOBBIX IBUTATeNIeH Ha SKOJIOTMYECKHE MTPOIECCHI.

15 Kpyrasriit croi: «/3MeHeHne KiaumaTa - MapHUKOBBIA 3P QeKT 1 riiodanpHOe
MOTETUICHUE KIHMAaTay.

16 TenioBbIe MPOLIECCHI B TEJIE YEIOBEKA.

17 JladopaTopHas pa6ora «OnpenencHue ApIXaTeIbHOr0 00bEMa JIETKUX YEITOBEKa»
Jlaboparopuas padora «OnpeneneHre 1aBieHuss KPOBU YEJIOBEKA»

18 Pemenne sxcniepumenTanbHbIX 3a1a4. (OcHoBHOE ypaBHeHue MKT, konmuecTBo
BEIIIECTBA)

19 Pemenne skcriepuMeHTANBHBIX 3371a4. (YpaBHEHUE COCTOSIHUS UJICAIBHOTO rasa.
BrnaxHocTh BO3yxa)

Onruyeckne siBjeHusi (14 yacon)

20 ®otometpus. CBeTOBOM MOTOK. 3aKOHBI OCBelIeHHOCTH. JJabopaTtopHas paboTa
«OrnpeneneHne ypoBHs OCBEHIEHHOCTH B KJIACCE)

21 HckyccTBeHHOE OCBEIIeHNE. BUpl 2JIEKTPUYECKHX JIaMIIL.

22 3epkasibHOE U paccessHHoe (Auddy3HOE) OTpaXkeHHne CBeTa.

DkcnepuMeHTabHast padora: «IlocTpoeHue n306pa>keHusl B IIOCKOM 3epKaJIey.

23 DkcnepuMeHTalbHast paboTta: “MHOTOKpaTHOE N300paXKeHHe MpeaMeTa B IIIOCKUX
3epkanax’.

24 JIunssl. ['na3 kak ontuyeckas cucreMa. JledexTsl 3peHus.

25 ITocTpoenne n3o0pakeHus B CUCTEME 3epKall.

26 [Tone 3peHus.

27 Crnioco6bl HcpaBieHus Ae(eKTOB 3peHusl.

28 JlaGopatopHas padora: «Onpenenenue GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHITBI

OYKOB»
Pemenne OKCIICPUMCHTAJILHLIX 3a1a4.
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CBeToBbI€ SIBIIEHUS B IpUpoJie (pagyra, MUPaXky, Iajo).

30 OnTHyeckne WUTIO3UHU HAIIIETO 3PEHHUSL.

31 Bbuonornyeckas ontuka. (OKuBble 3epkana, riia3-TepMOMETp, PACTCHHS - CBETOBOJIBI).

32 JXKugoii cBet. (CBeueHnEe MOPS, CBETALINECS OPTaHU3Mbl, XEMUITIOMUHECIICHIINS,
OMOJIIOMUHECIEHIINS).

33 Dkosorndyeckne npooaeMbl 1 o0ecTieYeHne yCTOMYNBOCTH Onochepsl, CBI3aHHBIE C
paccessHueM M TMOTJIOIEHHEM CBETA.

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




