MyHuLunaabHOe Ka3eHHOe 0611e06pa3oBaTebHOE YUPEKACHAC
Jlyuexckas CpefHss 061eo6pasoBaTenpHasd MKoJIa

COI'JIACOBAHO

3amecTUTENb AUPEKTOpa Nno S}E
b ol %

Maiicapos B.I".

YTBepKIAEHO:
J{peKTop LIKOJIBI.
Pycramos P.M.

TOYKA \% POCTA

MPOTPAMMA

BHEYPOUHO¥ 1esiTeIbHOCTH

(ecTeCTBEHHO-HAYYHOE HaMpAaBJIeHHE)

«®U3UKA B3AIAYAX 1 HIKCIHIEPUMEHTAX»

10-11 knacce

(¢ HCMoJIb30BAHHEM o6opynoanus «To4uka Pocra»)

Cocrapureab: Cadaposa Al
yuuTENb PU3MKN

C. Nlyuek 2023



MyHununaipHOE Ka3eHHOE 00IIe00pa3oBaTeIbHOE YIPEKICHUE
Jlydgexckas cpenHsis 001eoopa3oBaTesbHAas IIKOJIA

YrBepxkaeHo: COI'VIACOBAHO
JupekTop KOk 3amecturens qupekTopa o YBP
Pycramos P.M. Maiicapos b.I'".

TOUKA \h'pocm

INPOI'PAMMA

BHEYPOYHOM J1eITeJIbHOCTH

(ecTeCTBEHHO-HAYYHOE HATIPABJIEHHUE)

«PU3UKA B 3AJAYAX U DKCIIEPUMEHTAX»

10-11 kaace

(¢ ucnosb3oBanuem ooopynoBanus «Touka Pocray)

CocraBureb: Cadaposa A.l.
YIUTENb (UBUKH

C. lyuek 2023

AHHOTALUA

Pabouast mporpamMMa BHEYpOUHOI fesiTeabHOCTH «Mup (GU3NKN» peaan3yeT OCHOBHYIO
o0pa3oBaTesibHYI0 IPOrpaMMy CpelHero oopa3zoBanus .B mporpamMe npeaycMOTpEHBI



BO3MOJKHOCTH JUISl Pa3BUTHSI OCHOBHBIX BHJIOB JICATEIBHOCTH 00YJarOIIUXCsl B COOTBETCTBUH C
UX BO3PACTHBIMHU OCOOEHHOCTSMU.

B xoJ1e u3yueHus 1aHHOTO Kypca, y4alluecs: HE TOJIbKO YIOBJIETBOPAT CBOU
oOpa3oBaTesibHbIe TOTPEOHOCTH, HO U MOJIy4aT HABBIKH UCCIIEAOBATEIBCKON e TETLHOCTH,
MO3HAKOMSTCS] C METOJ[AMHU UCCIIEIOBaHMS B (PU3UKE M OMOJIOTHH, TOJTydaT KpaTKUe TaHHbBIE O
MEIUIIMHCKON 1 Ouoorudeckoi anmnaparype. HaBbiku, nosydeHHsle mpu paboTe ¢
M3MEPHUTEIbHBIMH TPUOOPAMH, BHITIOJTHEHUE MIPAKTHYECKUX Pa0dOT M MOCTAHOBKA SKCIIEPUMEHTA
MPUTOIATCS B JalbHEHINICH HAyYHO-TEXHHUYECKON AesATebHOCTH. OOBSICHEHUE OTIEIBHBIX
IIPOLIECCOB, MPOUCXOIAIINX B )KUBBIX OPraHU3Max Ha OCHOBE (PU3MUECKUX 3aKOHOB IIOMOXKET UM
YCTaHOBUTD IIPUUMHHO-CJIEICTBEHHBIE CBSI3H, CYILIECTBYIOIIME B )KUBOM M HEXUBOU MPUPOJE,
chopMHpYET HHTEPEC HE TOJIBKO K PH3UKE, HO U K HAYKE B IIETIOM.

[IporpamMma Kypca HOCUT MTPaKTUKO-OPHUEHTUPOBAHHBIN XapaKTep C 3JEMEHTaAMH Hay4yHO-
HCCIIEI0BATENIbCKON AESITEIbHOCTH U MIOCTPOEH C ONIOPOM Ha 3HAHUS U YMEHMUSI, OTyYECHHbIE
yUYalIUMUCS HPU U3y4eHUU PU3NKH, XUMHUH, OMOJIOTHH.

Kypc “Mup dusuku ” sBisieTcss UHTErpUPOBAHHBIM U IIPEINOJIaraeT 3HAKOMCTBO C
onpeeNEHHBIM aclieKTOM 0a30BOI HayKH - GU3MKU U HApPaBJIECHUSMH HCCIEI0BaHNUMN, KOTOPbIE
BO3HUKJIM Ha CThIKE (U3UKU XUMHUH, ONOJIOTHH, 1 SKOJOTHH. OH CIIOCOOCTBYIOT PACIIUPEHHUIO
Kpyro3opa oOydarouiuxcs, MoaaepKaHuio HHTepeca K U3y4eHUI0 (PU3UKU U HAIpaBlieH Ha
pelIeHre JMYHOCTHO 3HAYUMBIX JUI YY€HUKaA IPUKIIaHBIX 33/1a4. BKitoueHue B mporpaMmmy
BOIIPOCOB, CBSI3aHHBIX C (PU3UKOI YeIOBEKA, MO3BOJIUT YUAIIUMCS IPOIBUHYTHCS IO ITyTH
MO3HAHUS caMHX ceOs, JTydllle OHITh IPUPO/IY YETOBEKa U €r0 BO3MOXKHOCTEH.

IMosicHuTEeAbHAA 3aMTUCKA

Pabouast mporpaMma 1o BHEYpOUHO# AeSITeNbHOCTH «Mup U3UKH » IpeTHa3HaAYCHA /IS
obyuaroruxcst 10-11 kimaccoB u pazpaboTaHa Ha OCHOBE CIICIYIOIINX HOPMATHBHBIX
AOKYMEHTOB:

o ®denepanbHoro 3akoHa "O6 o6pazoBanuu B Poccuiickoit ®eneparnuu ot 29.12.2012 N 273-
®3;

e Tmpuka3a MunucrepcTBa oOpazoBaHus U Hayku Poccuiickoit @eneparuu ot 17 nexadbps 2010
r. No 1897 «O06 yrBepkaeHuu (henepalbHOTO rOCyIapCTBEHHOTO 00pa30BaTEIIbHOTO
CTaHJapTa OCHOBHOTO 0011ero o0pa3oBaHusy» (B perakuuu rnpukaza Munobpuayku Poccun
oT 31 nexabps 2015 r. Ne 1577);

e Tmpuka3za MuHucrepcTBa oOpazoBanus U Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne
413 «O06 yTBepkaeHUH (eepalbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHaapTa
cpenHero oO1iero 00pa3oBaHUs» C U3MEHEHUSIMH, YTBEPKAEHHBIMU TIPUKa3aMHu
MunuctepctBa oOpazoBanus u Hayku Poccuiickoit denepanuu Nel645 ot 29.12.2014 r., Ne
1578 oT 31.12.2015 1., Ne 613 o1 29.06.2017 r.

e KOHIEMIMH TyXOBHO-HPABCTBEHHOI'O Pa3BUTHUS U BOCIIUTAHUS INYHOCTHU TPaKIaHIHA.

e CanlluH 2.4.2.2821-10 «CanutapHo-311IeMHOJIOTHY€CKHE TPeOOBAaHUS K YCIOBUSIM H
OpraHu3auu 00y4eHus B 0011e00pa30BaTENbHBIX YUPEKACHUIX)»: IOCTAHOBJICHUS [ TaBHOTO
roCyJapCTBEHHOTO caHuTapHOro Bpauya Poccuiickoit @enepannu ot 29 nexadps 2010 Ne 189.

e Yyebnoro minana MKOY Jlyuekckoit COLI na 2023-2024 yueOHblii rof.

AKTyanbHOCTb JaHHOM NpOrpaMMbl 00YCIIOBJIEHA €€ METOI0JI0IMYECKOM 3HAUUMOCTBIO -
pa3BUTHE y HIKOJFHUKOB MOTHUBAIIUH K U3ydeHuto ¢pusnku. Kypc numeer
€CTECTBEHHOHAYYHYIO HAIIPAaBJIEHHOCTh OOLIEKYIbTYPHOTO YpoBHs. PHU3MKa KaK HayKa O
HaunboJiee 00IMX 3aKOHAX MPUPO/IbI, BEICTYIAsl B KAUeCTBE Y4eOHOI0 IpeMeTa B IIKOJIE,
BHOCHT CYIIIECTBEHHBIH BKJIAJ] B CUCTEMY 3HaHUM 00 okpykatomeM mupe. OHa pacKpbIBaeT



POJIb HAYKH B SKOHOMHUYECKOM U KYJIbTYPHOM Pa3BUTHUHU OOIIECTBA, CIOCOOCTBYET
(hOpMHUPOBAHHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PECHHUS

@®I'OC HOBOTrO MOKOJIEHUS TPEOYET UCIOIB30BAHUS B 00pa30BaTEIbHOM IIpoIiecce
METOJIOB U IIPUEMOB IIPOEKTHO-UCCIIEI0BATEIBCKON AEATENBHOCTH. BKiItoueHue meroaa
IIPOCKTOB B OpraHu3al o BHeypquoﬁ ACATCIIBHOCTU JAa€T MHOI'O INPCUMYIICCTB U
ITOJIOKUTCIIbHBIX PE3YJIbTATOB. HpOGKTHaH ACATCIIbHOCTD I[aéT BO3MOXHOCTb UHTCIPUPOBATH
TCOPCTUYCCKHEC 3HAHUA U ITPAKTUYCCKUC HABLIKU, npu06peTaT1> HaBbIKH B3aI/IMOIICI\/JICTBI/I$I B
rpynmne. Jljig yueHuKa IpoeKT- 3TO BO3MOKHOCTh TBOPUYECKH PACKPBITHCS, IPOSIBUTH Ce0s
WHIWBHUYAIBHO UM B KOJUIeKTHBE. [IpoekT maér oOyyaromumcs OnbIT Moucka nHpOopManum,
MPAKTUYECKOTO MPUMEHEHHS 00yUeHHUsI, CAMOPA3BUTHS, CAMOPEaTU3alMKI U CaMOaHaIu3a
CBOCH JICATEIILHOCTH. 3HAHUS, YMEHHS U YHUBEPCAJIbHBIC ydeOHbIC AEHCTBHS, HEOOXOIUMBIC
JUIS OpraHU3aliy IPOEKTHO-UCCIIEeI0BATENbCKON AESITEIbHOCTH B IIKOJIE, B OyyllIEM CTaHyT
OCHOBOM JIJISl OPraHU3aLMKN HAyYHO-UCCIEA0BATENbCKON AEATEIBHOCTH B BEICIIUX U CPEIHUX
HpO(l)eCCI/IOHaJ'IBHBIX y‘IC6HBIX 3aBCACHUAX, IIO3BOJIIKOT CTAaTh KOHKypeHTHO-CHOCO6HI>IMI/I Ha
pBIHKE TpyJa U B J1000# cdepe nmpodeccnoHanbHON eATeTbHOCTH.

HeobOxomuMbIM ycrioBUEM peanu3aliii JaHHOM MporpamMmBbl SIBJISETCS CTPEMIIEHUE Pa3BUTh
y 00y4Jaronuxcss yMEHUe caMoCToATeIbHO padoTarh, MKT-koMneTeHmu, a Takxke
COBCPHICHCTBOBATHL HABBIKU OTCTAMBAHUSA CcOOCTBEHHOM IIO3UIIHHU I10 OHpC}ICJ’IéHHOMy
BOIIPOCY.

esan kypca:
® 3HAKOMCTBO y4dalluxcs € Ba)KHEHIIINMU MCTOJaMM ITPUMCHCHUA (1)I/ISI/I‘ICCKI/IX 3HaHUH Ha
IIPAKTHUKE;

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

® DPa3BUTHE MIO3HABATEIFHOTO HHTEPECA, MHTEIUIEKTYAIBHBIX M TBOPYECKHUX CITOCOOHOCTEH
y4aIruxcs B MPOIECCce CaMOCTOSTENILHOTO IPUOOPETEHNsI 3HAHUH C UCTI0Ih30BAHUEM
Pa3IMYHBIX UCTOYHUKOB HH(OPMAITUH;

® TOBBIIIEHUE HH(OPMAIIMOHHOH, KOMMYHHKATUBHOMH, SKOJIOTUYECKOH KYIIBTYPHI, OIBITa
CaMOCTOSITEIIbHOU JEATEIbHOCTH;

® COBCpIICHCTBOBAHUE YMEHHUH M HABBIKOB B XOJIC BBITIOJHEHHS IIPOTPAMMBI Kypca
(BBITIOJIHEHHE JTAOOPATOPHBIX padOT, U3YYECHHS, OTOOPA M CUCTeMAaTH3aluy HH(opMaIuy,
MOJITOTOBKA pedepara, mpe3eHTAIINN ),

e OBJIAJICHUE YYAIIMMHKCS 3HAHMSIMH O COBPEMEHHOI HayYHOW KapTUHE MUPA, O HIUPOKUX
BO3MOJKHOCTSIX IPUMEHEHHS (PU3NICCKHUX 3aKOHOB;

® BOCIHTaHUS HaBBIKOB COTPYJHUYECTBA B IPOIIECCE COBMECTHOM PabOTHI,

® 0CO3HAHHBIN BBIOOP MPODUIHLHOTO OOYyUEHUS.

OO0mas xapakTepuCTHKA NPOrPAaMMbl BHEYPOUYHOH JesiTeJIbHOCTH «Mup ¢pusnkmn»

IIporpamma «®u3nka BOKpYTr Hac» OTHOCUTCS K OOIIENHTEIUIEKTYaJIbHOMY HalPaBICHUIO
BHEYPOUYHOH J€ATEIbHOCTH.

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, yIpoUIaoT IOHUMaHUE U YCBOCHUE YueOHOW MH(POPMAIIUH Ha CIIEAYIOIEH CTyIeH!
oOyuenus. [IporpaMmMa no3BoJIsIeT OCYLIECTBIATh IBPUCTHUECKUE TPOOBI U chOpPMUPOBATH
MPAKTUYECKYIO IEATEIbHOCTD IIKOJIbHUKOB B M3y4aeMoil 0071acTH 3HaHUH.

Pa3BépThIBaHme coJlepKaHMs 3HAHUH B MpOrpaMMe CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4yTo
U3yUYeHHE BCEX MOCIEAYIONUX TEM 00€CIIeUnBaETCs MPEIbIIYIIIMMHU, @ M1y YACTHBIMU U
OOIIMMU 3HAHUSMU MPOCIIEKUBAIOTCS CBSA3H.

IIporpamMma cocTouT U3 4 JOCTATOYHO CaMOCTOSITENIBHBIX TEMAaTHUECKUX MOTYJIEH.
MoynbHas CTpYKTypa Kypca, 1uddepeHIIMpOBaHHOCTb 3aJaHUH TIO3BOJISIOT BapbUPOBAThH



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

JlocTiKeHne COIMaIbHO-TICUXOJIOTHYECKHX Iiesiell oOecrieunBaeTcs opraHu3anueii paboThl
B MaiblXx rpynnax. KoJuleKTHBHas AESITEIbHOCTh I03BOJISET DPAa3BUBaTh y OOy4arolmMXcs
KOMMYHHUKATHBHbIE KadyecTBa. BhIMonHeHHe Tpynmol MpakTHUYECKHX 3aJaHuil 0OecreunBaeT
peain3alio OCHOBHBIX MOJOXEHUM Merona Maibix rpynn. CocTaB MaiblX TpPYII MOXET
MEHSETCS NpPU NEPEeXoJe K H3YUYEHHMIO CIEAYIOLIero Monayias. JTo olecneunmBaeT Oolee
YCHELHYI0 colain3anuio odyyarouuxcs. [IpoexTHas nesTenbHOCTh IPETyCMaTPUBAET TOUCK
HEOOX0MMOW HepocTamel HHGOpMAlMM B DHIUKIONEAMAX, CIPABOYHUKAX, HAYYHO-
MOIYJIIPHOM JIuTepatype, 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  MoAJEep>KKM W METOJAMYECKOM  MOMOIIM,  OOEeCHeunBaIOIINX
rapaHTUPOBAHHOE PEIICHNE AUIAKTUYECKUX, PA3BUBAIOLINX U BOCIIUTATEIbHBIX 3a/1a4.

®du3zrKa - IKCIepUMEHTaNIbHAsI HayKa, U3y4arollas PUPOIHbIE IBJICHUS ONBITHBIM ITyTEM.
[TocTpoennem TeopeTHdecKux Mojieseil pusnka gaeT 00bsiCHEHNnE HA0JII01aeMbIX SIBICHUH,
bopmynupyeT pu3NYECKUE 3aKOHBI, IPE/ICKA3bIBAET HOBBIE SBJICHUS, CO3Ja€T OCHOBY JIJIS
MIPUMEHEHHS OTKPBITHIX 3aKOHOB MPUPObI B UeloBeueckoi npaktuke. [loaromy nmpu
OpraHu3aIiK 3aHATHH 110 BHEYPOUHOU JESITENbHOCTH OOJIBIIIOE BHUMAHUE YAETAETCS
AKCIEPUMEHTAJIBLHBIM METO/IaM UCCIIEIOBAHMSI, YTOOBI pa3BUBATh y 00YyYarOIIUXCS HABBIKU
y4eOHOM, TPOEKTHO-UCCIIEOBATEIHCKON M TBOPUECKON AEATEITHHOCTH.

MesknpeaMeTHbIE CBA3H, PEATH3YEMbIE TPOTPAMMOI BHEYPOUHOU JAeITEAbHOCTH «Mup
puzukny:

Maremaruka: rpaduka, peneHue 3a/1a4, MPOLEHTHI.

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

XUMHUS: COCTaB U CTPOEHHUE BEILIECTBA.

I'eorpadusi: MeToabI U3ydeHHsI KIIMMAaTa U HEAP 3€MIIH, aTMOC(EpHI.

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

ounocdepa.

1. Onucanme MecTa y4eOHOro nmpeaMera B Y4eOHOM IIaHE
B yae6noM mumane MKOVY Jlyuekckoit COILl Ha BHEYpOUHYIO AEATEIBHOCTH MO (BUBHKE B
10-11 x kmaccax BbimeneH 1 wac B Hememto. CorjacHO KajleHJapHOTO Tpaduka Ha
2022/2023 npexycmotpeHo 34 y4ueOHbIX Hemenu. Cpok peam3aiuy mporpaMmsl — 1 roj.
Hampaiienue BHEypOUHOIl 1eATEIbHOCTU-ECTECTBEHHO-HAYYHOE.

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)KI[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, (POpMUpPOBAaHUE YMEHUI paboTaTh CO CIpaBOYHOM JuUTEpaTypoil. Bo Bpems
HU3YUCHUA KYypcCa «Du3uka BOKpYI' Hac» pe651Ta MOJIY4aroT BO3MOXHOCTb ITPOBOAUTH
I/ICCJ'IC,Z[OBaTCJILCKI/Iﬁ MMPOCKT IO J'IIO60My u3 BBI6paHHBIX HaHpaBJ’IeHHﬁ. Ha wutorosbix
3aHATUAX o6yqafoumec;1 BBICTYIIAOT U 3alIUIIAIOT CBOH IMPOCKT.

DJIeKTPOMAarHUTHbIE sIBJIeHHUS — 8 yacoB



DeKTpocTaTHYecKre 3apsiabl. BEITOBBIE ANeKTponpuOOphl. JloMarHsis
ANIEKTPOIPoBoIKa. TexHuka 6e30MacHOCTH MPH paboTe ¢ «OBITOBBIM AIEKTPHUECTBOM.
3HAKOMCTBO € pabOTON MHIMKATOPHOI OTBEPTKOM, JEKTPUIECKUM TECTEPOM;
HCCIIEI0OBAaHUE KBAPTUPHOU ITPOBOJKHU HA M10’KAPOONACHOCTb, COCTABICHHE
MPUHIUIHAIBHON U MOHTQXHON CXEMBI 3JIEKTPOIIPOBOJKH, OCHOBBI AJIEMEHTAPHOTO
PEMOHTa OBITOBBIX AIIEKTPOIPUOOPOB. DIEKTPHUECKHE CBOMCTBA Tella YeIOBEKa.
buoanexrpuuectBo. ®OTOPEUENTOPEI., SIEKTPOPELEHTOPHI, BUOIIEKTPUUECTBO CHA.

MaruuTtHoe 1oJie U )KUBbIE€ OpraHu3Mbl. Vcronb3oBaHe MarHUTOB B OBITY.
Hcnonp3oBaHne MarHuTa Kak METaIOMCKaTes.

Panuo. TeneBunenue. BiusHue 31€KTPOMArHUTHOTO U3TyYEHUSI HA JKUBOM OpPraHu3M.
HccnenoBanne MHTEHCUBHOCTH 3JIEKTPOMArHUTHOTO M3IIy4Y€HUS AJIEKTPOOBITOBBIX
MpHUOOPOB C MOMOIIBIO PEHTI€HOBCKOM TIEHKH.

Mexanuyeckue KoJjie0aHus U BOJIHBI - 2 yaca

Mexannueckue konebanus u yenoBek. [Ipoucxoxnenue 6nopurmos. Cepaie u
3BYKH, COIIPOBOXKAAIONINE padOTy cep/la U JIETKUX, UX 3anuck. CTeTockonu
(doHeHa0CcKoM. BeICTyKMBaHNE — KaK OJIMH U3 CIIOCOOOB OIPEICIIEHUS pa3MEpOB
BHYTPEHHHUX OPraHOB U UX COCTOSHUSL.

3BYK KaK CpeAICTBO BOCHpUSTHS U niepenaun nHpopmanuu. Opran ciayxa. O6nacth
CIBIIIMMOCTH 3BYKa. ['0J10COBOM anmapar 4yesnoBeka. XapaKTEpUCTHKHU T'OJI0CA YEIOBEKA.
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
BEHTUJISILIUY; apoMaTH3anus MOMeEIlEeHUS, U3rOTOBJICHUE BOJIOCSIHOTO
rurpometpa. HacbleHHbIH, HEHACBIIICHHBII nap. BiaxxHOCTS. 3HayeHue
TEMIIEPATYPHOTO PEXKUMA U BIAKHOCTH JIJIS )KU3HECSATEIbHOCTH YeIOBeKa.

OnrTuyeckue siBjieHus - 14 yacoB

®oTtomerpus. CBETOBOM MOTOK. 3aKOHBI OCBEIIEHHOCTH. 3aKOHBI T'€OMETPUUYECKOU
ontuku. 3epkayio. [TocTtpoeHne M300pakeHHs B IUIOCKOM 3€pKajie U B CHCTEME 3€pKall.
Tonkas nWH3a: HaxoXXJeHHE OOBeKTa Mo Xxoay Jjayded. Dopmyna TOHKOW JIMH3BHI.
Crpoenue riasa yenoBeka. OU3nUECKHE OCHOBBI 3peHHs 4YesoBeKa. JledeKThl 3peHus
U CcHnocoObl WX HCHOpaBlieHUs. PacdyeT mapamMeTpoB JHH3bI W H300paKeHUS.
CnexkTpanbHass W JHepreThyeckas YyBCTBUTEIBHOCTh rja3a. llonHoe BHyTpeHHee
oTpaxxeHue. BomHoBas ontuka. Jlucnepcus cBera. MaTepdepenuus u qudpakiys cBeTa.
CBETOBBIC SIBJICHUS B IIPUPOJIC.

3ammura npoexToB — 1 yac

BHeypouHast JeqTenbHOCTh NpeAnosnaraeT OoJIBIIYI0 CaMOCTOSTENbHYIO paloTy
yyamuxcsa. TeopeTHueckuil marepuan JOJDKEH ObITh HEpa3pbIBHO CBsA3aH ¢ MpakTukoi. Ilpu
nosoope JAUJAKTHUYECKOro MaTepHualia HCIoJIb30BaTh 3aJlaHus BCEX BUJIOB U ypoBHEW. Bcee
IpakTU4YecKkue padoTbl  MPOBOIATCS Oe3 ykazaHWi K paboTe, YTOObI BBINOJHEHHE 3aJaHUMN
ObUIO TBOPUYECKUM TpolieccoM. B ciyuae 3aTpynHeHHE HEOOXOIUM MHIMBHUIYAIbHBIM MOAXO/,
KOTOPBIN 3aKITI0YAeTCsl B UCIIOJIB30BAaHUU KPATKOTO WM MOJAPOOHOTO onucaHus padoTel. O0bEM
MaTepuaga MU3y4aeMbIX TEM 3aHATHI U KOJIMYECTBO OTBEAEHHBIX HAa ATO YACOB OINPEAEISAETCS
CaMHUM Y4YHUTEJIEM.



[Tpuemsl 1 MeTo1bI PabOTHI, KOTOPBIE IIAHUPYIOTCS TP peaTU3aIlK TPOTPAMMBI:
-CaMOCTOSITeNIbHBIE pabOTHI C ICTOYHUKAMU HH(DOPMAIIHH;

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

-3JIEMEHTBI UTPOBBIX TEXHOJIOTHIA;

-BBITIOJTHEHHUE HKCIIEPUMEHTAIBHBIX U MPAKTUIECKUX padoT IO TerioTe,

OIITHKE;

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

3. IIporpaMmmHoOe U yueOHO-MeTOANUYECKOe OOecTiedeHune

TleuaTHbIe MOCOOUS

Y4eOHUK
(aBTOD,
Ha3BaHUe, roj
U31aHUA,
U31ATeIbCTBO)

Jluteparypa

1. bormanos K.1O. «®u3uk B roctsax y 6uosnoray M, Hayka,
1986;

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

3. [lepenpman «3aHnMmatenvHas Gmsuka» 1-3 gacte M, Hayka
1980;

4. Tapacos JI.B ®usuka B npupone M, IIpocsemenne 1988;

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

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

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

8. «Ilo3naii camoro cebs» / bubmmoreka «IlepBoe ceHTIOPs»
cepusi «Du3znkay BoIyck Ne26 2009;

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

10. Tanmpnepmreiin JI. 3annmarenbHas ¢usnukay. - 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. Jleonouu A.A. ®usndeckuii kaneraockon. - M.: bropo
KBan tym, 1994;

15. Apakensn M.K., Baitamrreiin JIL.U. Dnextpobe3onacHOCTb
B JKWJIBIX 3J1aHUAX.- M.: DHeproatomuzaat 1983;

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

17. YOdanosa N.JI. 3anumMatenbHble Beuepa 1o (U3MKe B
cpeaneit mkoae. M. «IIpocsemenue», 1990.

padouasn
TeTpajb,
TeTpaau is
J1a00pATOPHBIX

1.B.®. [IunoB Pabouas TeTpaap A MPOBEICHUS
nabopaTopHbIX padboT 9 kinacc. — M.: [Ipocsemenue , 2007

2. B.A. Kacesnos, B.A. KopoBun Tetpaap 11 1a00paTopHBIX
pabot 10 xmace — M.: llpoda, 2008




pador 3. B.A. KacesHOB, B.A. KopoBun Tetpaap aist 1a60paTopHBIX
pabot 11 xmace — M.: [Ipoda, 2008
auaakTudeckue | Kaprouku-zaganusi uis BBINOJHEHHWS MNPAKTUYECKUX padoT./
MaTepHuaJbl B.®. Tunos — M.: IIpocsemienue , 2002.
Paznmarounsnii marepuan no ¢usuke / YmakoBa M.A. — M.:
[Ipocsemenue , 1990.
MeToanveckue | Temarnyeckue TPE3CHTAIMUIIO  COJCPKAHUIO  POTPAMMEI
MaTepHAaJIbI BHEYPOYHOH JiesiTeNIbHOCTH «DH3HKa 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

BupgeoonsiTel 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 oOpazoBarenbHbie pecypchl. http://www.openclass.ru
DrexkTpoHHbIe yueOHuku 1o ¢pusuke. http://www.fizika.ru

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

Indposbie 06pazoBaTeIbHbIE PeCypChI

Cepus nmuckoB DVD: MynerumennitHoe ydeOHOe mocoOue
«Harnsnnas ¢puzuka»

Cepus auckoB DVD: CO0pHHK TeMOHCTPAIITOHHBIX OTBITOB JIJIst
cpenHei 00111e00pa30BaTEIHHON ITKOJTBI «lIxompHBIHI
busndeckuii sxkcnepuMeHT» / COBpEMEHHBIH TyMaHHTApHBIN
yHuBepcuteT 2006

Cepus quckoB DVD: «Ounukinonenust atoma» / ['ockaprioparus
«Pocaromy, 2012

Juck  «Atom Ha cimykOe demoBeky»/ ['ockapmoparms
«Pocaromy», 2001

4. Tlnanupyemble pe3yJbTaThl OCBOCHHS YU4eOHOI0 mMpeaMeTa, Kypca

[InanupyemMble pe3ysbTaTbl OCBOEHUS IPOrpaMMbl HAIIPABJICHbI HA Pa3BUTHUE YHUBEPCAIbHBIX
y4eOHBIX IeHCTBUH, yueOHO 1 o0menons3oBaTenbekoil MKT-koMeTeHTHOCTH 00yJarommxcs,
OTIBITA MMPOCKTHOM JIEATEIILHOCTH, HABBIKOB PA0OTHI ¢ MH(POpMAaIIUCH.

JInuHOCTHBIE:

L4 C(I)OpMI/IpOBaHHOCTB MMO3HABATCJIIBHBIX HWHTCPECOB K HpaKTquCKOﬁ n HpOCKTHOﬁ
ACATCIIBHOCTH W OCHOB COLUAJIBHO-KPUTHUYCCKOTO MBINIJICHUSA Ha OCHOBE PAa3BUTHUA
HUHTCJUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH yJaluuxcs,

L4 y6C)K,Z[CHHOCTB B BO3MOJKHOCTU IIO3HAHUA IIPUPOJbLI, B HeO6XO,Z[I/IMOCTI/I pa3syMHOTO
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/

o CaMOCTOSITETPHOCTh B TNPHOOPETCHWH HOBBIX 3HAHMM M MPAKTUYECKUX yMEHHI
INOHMMAHHMH UX 3HAYEHUs JUIsl NAJIbHEUIIEro N3y4eHUsl €CTECTBEHHBIX IUCLUILINH;

. MotuBarmsi 00pa30BaTENbHON JIEATEIHPHOCTH WIKOJBHUKOB Ha OCHOBE JIMYHOCTHO-
OPHUEHTUPOBAHHOTO TMOAX0/1a;
J YMEHUU ONPENEsATh TPaHUIBI COOCTBEHHOTO 3HAHUS ¥ HE3HAHUS, Pa3BUTHHU

CIIOCOOHOCTH K CaMOOIICHKE (OIICHUBATh COOCTBEHHYIO YYEOHYIO JCSTEIbHOCTh. CBOH
AOCTHUIKCHUSA, CAMOCTOATCIIbHOCTh, MHUIIUATHBY, OTBCTCTBCHHOCTD, IPUYHNHBI HCYI[aq);

. @opMHUpPOBaHKE LIEHHOCTHBIX OTHOLIEHHUH AOYT K JAPYTry, YUUTEIO, aBTOPAM OTKPBITHHA 1
M300peTeHNH, pe3yabTaTaM 00yICHHSI.

o C(bOpMI/IpOBaHHOCTI/I KOMMyHPIKaTHBHOI;'I KOMIICTCHTHOCTHU B O6HICHI/II/I H COTPYAHHUYCCTBE
CO CBCPCTHUKAMHU U YYUTCIICM,

o ycBoenuu Th mpu mpoBefeHUH MPaKTHUECKUX PaboT, CHOPMHUPOBAHHOCTH OEPEKHOTO
OTHOIIIEHHUS K IKOJIEHOMY 000pPY/I0BaHUIO.

MeTanpeaMeTHble:
B cdepe pecyiamuenvix ynuBepcaabHbIX Y4€OHBIX JEUCTBUM:
J OBnaneBaTh HaBBIKAMHU CAMOCTOSITEIIBHOTO MPUOOPETEHUSI HOBBIX 3HAHWM, OpraHU3aINH

y4eOHOW NeATeNTbHOCTH, TIOCTAaHOBKA IIeJiel, TUTAaHUPOBAHMS, CAMOKOHTPOJS H OILICHKH
pe3ynbTaTOB CBOEU JEATEIHLHOCTH, YMEHUSMH TPEABUACTh BO3MOXKHBIE PE3yJIbTaThl CBOUX
JICHCTBHI,

° [ToHnMaTth paznuausi MEXIy UCXOTHBIMU (paKTaMHU U THUIIOTE3aMH IS WX OOBSICHEHHS,
TEOPETHYCCKUMHU MOJICTISIMA M PEATbHBIMU OOBEKTaMH, OBJIAJIEBATh YHHBEPCAIbHBIMH
y4eOHBIMH JIEHCTBHSIMH Ha TMPUMEpax THUIOTE3 Ui OOBSICHEHUS W3BECTHBIX (DaKTOB H
AKCIIEPUMEHTAILHONW TPOBEPKH BBIJBUTACMBIX THIIOTE3, Pa3paOOTKH TEOPETHYECCKUX MOaeeh
MPOLECCOB WM SIBJICHUI;

B cdepe nosnasamenvuwvix yauBepcaabHbIX YI€OHBIX IEHCTBHIA:
J ®opmMupoBaTh YMEHHUS BOCIIPUHUMATD, IIepepadaThiBaTh U MPEICTABIATh HHPOPMAIIUIO B
CIIOBECHOH, O0Opa3HOW, CHMBOJMYECKOM (Qopmax, aHAIU3UPOBAaTh U THepepadaThiBaTh

MOJIyYCHHYIO HH(OPMAIIIO B COOTBETCTBHH C TIOCTABICHHBIMH 3a/1a4aMH, BBIACISATH OCHOBHOE
COJiepKaHUEe TMPOYMTAHHOTO TEKCTa, HAXOJUTh B HEM OTBEThl HA TOCTABIICHHBIC BOIPOCH U
U3JaraTh ero;

o BBIJIBUTaTh THUIOTE3bl, OCYIIECTBISATh WX IPOBEPKY, IOJIB30BATHCS OHOIMOTCUHBIMU
KaTaJIOTaMH, CIIEIHAIbHBIMKI CIIPABOYHUKAMH, YHHUBEPCAIBHBIMU SHIIUKIOTICIUSMU JUIS TIOUCKA
nHpopManuu 06 0ObEKTaX.

. [IpuoOpeTaTh OMBIT CaMOCTOSATENBHOTO IOWCKA, aHaiW3a M 0oTOOpa MH(popManmuu c
UCIIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHHKOB, W HOBBIX HH(OPMAIMOHHBIX TEXHOJOTHUH IS
peleHusl Mo3HaBaTeIbHbIX 337134,

o OcBauBaTh mpUEMbl  JEHCTBHUI B  HECTAaHJAPTHBIX  CUTYyallUiX, OBJAJEBATh
IBPUCTUYECKUMHU METOJIaMU PEIISHHsI TPOOIeM

B coepe kommynukamusnvix yHUBEpCAIbHBIX YUEOHBIX AEHCTBHIMA:

. Pa3BuBaTh MOHOJIOTMYECKYIO M JUAJOTHUYECKYIO PEUb, YMETh BBIPAKaTh CBOM MBICIU U
CMOCOOHOCTH BBICIYIINBAaTh COOECETHHKA, MOHMMATh €ro TOYKY 3pEHMs, NMPU3HABaTh IPAaBO
JPYroro 4ejoBeKa Ha €ro TOUKY 3pEHMs, IPU3HABATh [IPaBO JPYrOro YeJ0BEKa Ha NHOE MHEHHUE;




L4 CDOpMI/IpOBaTb YMCHHA pa60TaTb B IpynIni€ € BBIIIOJIHCHUCM Pa3JIMYHbIX COIUAJIBHBIX
pOJICfI, MNPpEACTAaBJIATbL U OTCTAUBAaTh CBOU B3TJIAAbI U Y6€)KI[€HI/ISI, BECTU OHUCKYCCHUIO.

IIpeamerHbIe:

. @dopMupoBaTh IMPEJICTaBICHUS O 3aKOHOMEPHOM CBSI3M W IO3HAHUS HPUPOJIBI, 00
00BEKTHBHOCTH HAYYHOTO 3HAHUS; O CUCTEMOOOpa3youe poiau GU3NKA ISl Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHHKHM M TEXHOJOTHH; O HAaydHOM MHPOBO33PEHUU KaK pe3yJIbTaTe
M3yUYEHHsI OCHOB CTPOCHUS MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

. ®opmupoBaTh IMEPBOHAYAIBHBIE MPEACTABICHUS O (U3MUECKON CYHUIHOCTU SIBIICHUMN
IpUPOAbl (MEXaHWYECKHX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX M KBAHTOBBIX), BUJAX MaTepuu
(BemiecTBO M MOJ€), ABMXKEHUU Kak crioco0Oe CYyIIEeCTBOBaHHUS MaTE€pHH; YCBauBaTh OCHOBHBIE
UM MEXaHUKH, AaTOMHO-MOJIEKYJISIPHOTO YYEHHs O CTPOCHHMM BEIIECTBA, DJIEMEHTOB

QJICKTPOAMHAMHUKU U KBAHTOBOM (1)I/I3I/IKI/I, OBJIaJIC€BATh MOHSATHHHBIM armapaTom n
CHUMBOJIMYECKUM SA3BIKOM (1)I/IBI/IKI/I,
° Hpno6peTaTb OIIBIT TPUMCHCHUA HAYYHBLIX MCTOAOB IIO3HAHUA, Ha6J'IIO}ICHI/I$I

(bu3NyecKuXx SIBJIEHUH, MPOCTHIX IKCHEPUMEHTAIbHBIX MCCIEIOBAaHUM, MPSAMBIX U KOCBEHHBIX
M3MEpEeHUH C UCTIOIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX PUOOPOB; MOHUMATh
HEen30€KHOCTh MOTPEITHOCTH JTH0OBIX U3MEPEHUII;

. Oco3HaBaTh HEOOXOAMMOCTh NPUMEHEHUS IOCTHXKEHUH (UMK M TEXHOJOTHH s
paIMOHAIBLHOTO MPUPOAOIIOIB30BAHNS;
o OBnazneBaTh OCHOBaMHM O€30I1aCHOTO HCIIOJIb30BaHHUS €CTECTBEHHBIX M HMCKYCCTBEHHBIX

SHGKTpI/I'-IeCKI/IX U MAarHmuTHBIX noneﬁ, 3J'IeKTpOMal"HI/ITHBIX nu SBYI(OBI)IX BOJIH, €CTCCTBCHHbBIX U
HCKYCCTBCHHBIX HOHHU3HPYIONIUX H3JIydCHUH BO HM30€)KAaHUE HMX BPEIHOTO BO3JCHCTBHS Ha
OKPY)KAOIIYIO CPETy U OPraHUu3M YeJIOBEKa;

. Pa3BuBaTh yMeHUE TUIAHUPOBATH B IMMOBCEHEBHOM JKM3HU CBOU JCHCTBHS C TPUMECHEHUEM
MOJIYYCHHBIX 3HAHWUH MEXaHUKH, DJICKTPOJUHAMHUKH, TCPMOJUHAMUKHA W TEIUIOBBIX SIBICHUU C
LIETTBI0 COEPEIKECHUS 3I0POBDS;

. dopMupoBaTh TMPEACTABIICHUS O HEPANMOHAILHOM HCIIOJIb30BAHUU  MPUPOIHBIX
PECYPCOB M DHEPIHH, O 3arpsS3HCHHHM OKPY)KAIOIIEH Cpelbl KaK CJICJACTBHH HECOBEPIICHCTBA
MaIlIMH ¥ MEXaHU3MOB.

IIpumepHoe TeMaTHYeCKOe IVIAHUPOBaHUE Kypca “Mup ¢pusukn ”
10 -11kaacc (1 yac B HeaeJII0)

Ne | Tema Kosan4yecTBo 4acoB JlabopaTopHbie
n/n padoThI
1 DJIEKTPOMArHUTHBIE SIBJICHUS 8 1
2 MexaHnyeckue KoJieOaHus ¥ BOJTHBI 2
3 TeroBbie SABICHUS 9 3
4 Onrudeckue siBJICHUS 14 4
5 3amuTa NPOEKTOB 1
Bcero 34 8
Ne Tema 3aHsaTHS
3aHATUS
1/
JJIeKTPOMarHuTHble sisjieHus (8 yacos)




3H€KTpI/I‘-IeCKI/Ie 3apsAAbl U )KUBBIC OPraHU3MBbI. Bausaue SJICKTPUYICCKOTO IMOJIAA
Ha JXUBBIC OpraHu3Mbl. BI/IOE)JIQKTpI/I‘-IeCTBO.

2 JlabopaTopHas padora «OnpeeseHue CONPOTUBICHUS TKAaHEH YeT0BEKa

3 [IpupoaHble U HCKYCCTBEHHBIE IIEKTPUUECKUE TOKH.

4 Wcropus sHepreTuku. DHEprust 3JAEKTPUUECKOTO TOKA U €€ UCIO0JIb30BaHUE.

5 Koudepenmus «nexrpuueckue ceT mpoOIeMbl U IIEPCIICKTUBEI.
AJbTEpHATUBHBIE UCTOUHUKH SHEPT U

6 MaruutHoe nose 3eMJIH U ero BIUSHHUE Ha YeJIoBeKa.

CBolicTBa AJIEKTPOMATHUTHBIX BOJIH HU3KOM YacTOThI. PaliOBOIHBI U YEJIOBEK.

8 buonoruueckue cBoiicTBa 3IEKTPOMAarHUTHBIX BOJH BBICOKOM YacTOTHI.

Mexannuyeckue Kojge0aHusi M BOJIHBI (2 yaca)

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

10 3BYyK KaK CpeJICTBO BOCIIPUATHS U Nepeiadl UHPOpMaLUU. YIIbTPa3ByK U
nH(ppa3ByK.

TensioBble siBjeHust (9 yacoB)

11 DHeprus TormBa. TermmosHepreTuka. BiausiHue temnepaTypHbIX YCIOBHM Ha
KU3Hb YeJIOBEKa.

12 JladopaTopHas pa6ora «/3MeHeHNE TeMIepaTyphl BEIECTBA MPU MIEPEXOJIE C
TBEPJOTO B razoodpaszHoe cocrosiuue. Iloctpoenue rpapuka 3aBUCUMOCTH
TEMIEPATYPHI Te€JIa OT BPEMEHI.

13 TennoBoe 3arpsizHeHUE aTMOocdepbl. Pemenne 3amay.

14 Bunet Tpancnopra. [Ipumenenne pa3uyHbIX BUAOB TPAHCIIOPTA B HALIIEM
peruone. BiusHue paboThl TEIIOBBIX IBUTaTeNIel Ha SKOJIOTHUECKUE
MIPOLIECCHI.

15 Kpyrasriit croin: «M3MeHeHne KiaumaTa - MTapHUKOBBIA 3P QeKT 1 riodanpHOe
MOTETUICHUE KINMAaTay.

16 TennoBbIe MPOIIECCHI B TEJIE YETOBEKA.

17 JladopaTopHas pa6ora «OnpeneiacHue ApIXaTeIbHOTO 00BbEMA JIETKUX
YeJI0BEKa»

JlaGoparopuas padora «OnpeneneHre 1aBiIeHuss KPOBU YEJIOBEKA»

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

19 Pemenue skcriepuMeHTaNbHBIX 3a7a4. (YpaBHEHUE COCTOSIHUS UJICAIbHOTO
ra3a. BiraxxHocts Bo3/yxa)

Onruyeckne siBjaeHust (14 yacos)

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

21 HckyccTBeHHOE OcBelieHre. Buabl aIeKTpUUecKuX JaMIl.

22 3epkanibHOE U paccesHHoe (Auddy3HOe) oTpaxkeHue cBera.
DkcnepuMeHTaNbHas padoTta: «IlocTpoeHne n300pakeHus B MIOCKOM
3epKajem.

23 DkcniepuMeHTalbHas padoTa: “MHOTOKpaTHOE H300paKeHUE TIPEeIMETA B
IJIOCKUX 3€pKanax’.

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

25 ITocTpoenue n300pakeHus B CUCTEME 3epKall.

26 [Tone 3penHus.




27 Crnioco6b1 ucnpaBieHus Ae(PeKToB 3peHusI.

28 JlaGopatopnas padora: «Onpenenenue GOKYCHOTO PacCTOSHUS U
ONITUYECKOH CHIIBI OYKOBY»
Pemienune skcriepuMeHTANIBHBIX 3a]1a4.

29 CaeToBbI€ sIBJIEHUS B IpUpoJie (pagyra, MUPaxKu, rajo).

30 OnTryeckne WILTIO3UU HALIETO 3PEHHUS.

31 buonoruueckas ontuka. (JKupble 3epkaia, ria3-TepMOMETp, pacTeHUS -
CBETOBOJIbI).

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

33 Dkosorndyeckue nmpooaeMbl 1 o0ecTiedeHne yCTOWIHBOCTH OHoc(hepsl,
CBSI3aHHBIE C PacCesSTHUEM U TIOTJIONICHUEM CBETa.

3amura npoexkToB (1 yac)
34 3ammTa MpoeKToB




