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AHHOTAIMA

PabGouas mnporpamma BHEYpO4yHOU JnesTenbHOCTH «®DU3MKa BOKPYT Hac»
peanu3yeT OCHOBHYK OO0Opa3oBaTelIbHYI0 NPOrpaMMy CpEIHEro oO0pa3oBaHUs
MBOY «COII Ne3 ¢ yrnyOn€HHBIM HM3y4Yy€HHEM MaTeMaTUKu». B mporpamme
MPEeTyCMOTPEHBI BO3MOXXHOCTH ISl Pa3BUTHS OCHOBHBIX BHJIOB J€ATEIBHOCTH
00y4YaromuXxcs B COOTBETCTBUU C UX BO3PACTHBIMU OCOOEHHOCTAMH.

B xone u3ydeHusi JaHHOTO Kypca, ydalluecs He TOJbKO YIOBJIETBOPSAT CBOU
oOpa3oBaTeibHble MNOTPEOHOCTH, HO U TMOJYyYaT HABBIKK HCCIEAOBATEIbCKOM
JEeSATENbHOCTH, MO3HAKOMSITCSI C METOJaMH MCCJIe0BaHMs B (pu3uKe M OHOJIOTHUH,
nojiyyaT KpaTKUe JaHHblE O MEAMIIMHCKOM M OHOJIOrMYECKOW ammapaType.
HaBbiku, monydeHHbie ipu paboTe ¢ M3MEPUTENBHBIME MPUOOPAMH, BBHITIOTHEHHUE
NPAKTUYECKUX padOT M TMOCTAaHOBKA JKCIEPUMEHTAa MPUTONATCS B JajbHEHIIeH
HAyYHO-TEXHUYECKON JieaTenbHOCTH. OOBsSCHEHHE OTIEIbHBIX IPOIECCOB,
MPOUCXOMSAIINX B KUBBIX OPTaHU3MaX Ha OCHOBE (PU3NYECKUX 3aKOHOB ITOMOXKET
UM YCTaHOBHUTh TPHYMHHO-CJICICTBEHHBIC CBSI3M, CYIIECTBYIOIINE B JKUBOU H
HEXXUBOU MpuUpoje, cPopMUpPYeT UHTEpEC HE TOJIBKO K (U3MKe, HO U K HayKe B
IEJIOM.

[Iporpamma Kypca HOCHUT TPAKTUKO-OPHUEHTHPOBAHHBIA  XapakTep C
AJIIEeMEHTAMHU HAYyYHO-HUCCIIEA0BATENIbCKON NEATEeIbHOCTA U MOCTPOEH C OMOPON Ha
3HaHMSI U YMEHUS, TOJYYEHHBbIE YYAIIUMHCS TMPU U3YYeHUH (U3UKU, XUMUH,
ouosnoruu.

Kypc “@®usuka BOKpyr Hac” SBISIETCS HHTETPUPOBAHHBIM U TMPEIOJIaracT
3HAKOMCTBO C OMNpPEAENEHHBIM acleKToM 0a30BOM Hayku - QU3UKH U
HAIPABJICHUSIMHU HCCIEIOBAaHUN, KOTOpblE BO3HUKIW HA CThIKE (U3UKUA XUMHH,
Oouonornu, wu okomorud. OH CHOCOOCTBYIOT pPaCIHIMPEHUI0  KPYyrosopa
oOydaromuxcs, MOJAEPKaHUI0 WHTEpeca K U3YYCHHIO (PU3UKM W HAMpaBlieH Ha
pElIeHHEe JIMYHOCTHO 3HAYUMBIX IS YYCHHUKA MPUKIATHBIX 3a7a4. BritoueHue B
IpOrpaMMy BOIIPOCOB, CBSI3AHHBIX C (PU3UKON YETOBEKAa, MO3BOJUT YYAIIUMCS
POJBUHYTHCS MO MyTH MO3HAHUA CaMUX ceOsl, JTyd4llle MOHATh MPUPOIY YeTOBEKa
Y €r0 BO3MOXHOCTEH.

IHHosicHuTeIbHAS 3alIMCKA
PaGouas mporpamma Mo BHEYpOYHOU HeSITENbHOCTH «DU3MKa BOKPYT HAC»
npeaHazHadeHa Juisi oOydvarommxcs 10 kimaccoB um pa3paboTaHa Ha OCHOBE

CIEAYIOIINX HOPMATHBHBIX JOKYMEHTOB:

o ®enepanbHoro 3akona "OO oOpazoBanun B Poccuiickoit ®depeparuu" oT
29.12.2012 N 273-D3;

o mnpukaza MunuctepcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17
nexadps 2010 . Ne 1897 «O06 ytBepxkaeHun (eaepaibHOTO TOCYAapCTBEHHOTO
o0pa3oBaTeIBLHOTO CTaHJIApTa OCHOBHOTO 001Iero oOpa3oBaHUs» (B peaakIuu
npuka3za MunoOpuayku Poccuu ot 31 gexadps 2015 r. Ne 1577);

o mnpukaza MunucrepctBa 00pa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17
Mass 2012 1. Ne 413 «OO0 ytBepxkaeHuu (¢ereparbHOro rocyaapCTBEHHOTO



00pa3oBaTEILHOTO CTaHIApTa CpeHEro 00Iero o0pa3oBaHusD» C U3MEHEHUSIMU,
YTBEPKAEHHBIMU NIpHKa3zaMu MuHucTepcTBa o0pa3oBaHus U Hayku Poccuiickoit
Oenepanu Nel645 ot 29.12.2014 1., Ne 1578 ot 31.12.2015 r., Ne 613 ot
29.06.2017 r.

o KOHLEMLHUHM JYXOBHO-HPAaBCTBEHHOI'O pAa3BUTUS U BOCIHUTAHMS JIMYHOCTH
rpaKJaHuHA.

o CanlluH 2.4.2.2821-10 «CaHuTapHO-3MIUJIEMHOJIOTHYECKUE TpeOOBaHUS K
YCIOBUSIM U OpraHu3aluy o0y4eHHsl B 00L1e00pa30BaTEIbHBIX YUPEKACHUIX):
IIOCTAHOBJICHUs [ 71aBHOIO rocyJapCTBEHHOIO CaHUTAapHOro Bpada Poccuiickon
®enepanuu ot 29 nexadbps 2010 Ne 189.

o Yyebnoro mnana MBOY «COIII Ne3» na 2024-2025 y4yeOnbli TO/I.

AKTyallbHOCTh JaHHOM MporpaMmbl OOYCJIOBJIEHA €€ METOJ0JOTHYECKOMN
3HAYMMOCTBIO - Pa3BUTHUE Yy IIKOJBHUKOB MOTHBALIMM K HM3YYCHUIO (PUBHKH.
Kypc nmeeT ectecTBEeHHOHAYUYHYIO HAIMIPABJICHHOCTH OOIIEKYJIBTYPHOTO YPOBHSI.
dusnka Kak Hayka 0 HanboJjee 00X 3aKOHAX MPUPOJIbI, BBICTYIIAas B KAYECTBE
y4eOHOT0 MpeaMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY 3HAHUU
00 okpyxatomem Mmupe. OHa pacKpbIBacT POJb HAYKH B JSKOHOMHUYECKOM U
KyJIbTYpHOM  pa3BUTUU  OOIIECTBA, CrocoOCTBYyeT  (pOpMUPOBAHUIO
COBPEMEHHOI'0 HAYYHOTO MUPOBO33PEHUS

®I'OC HOBOro MOKOJCHUS TpeOyeT HCIOIb30BaHUS B 00pa3oBaTEILHOM
MPOIECCE METOJ0OB M IMPHUEMOB IMPOEKTHO-UCCIIENOBATEIBCKON eI TEILHOCTH.
Bxirouenue MeToia MPOEKTOB B OPraHU3aI[Mi0 BHEYPOUHOU JESITEIbHOCTU JAET
MHOTO  TPEUMYIIECTB M  TOJOXKHUTEIbHBIX  pe3yabTaToB. IIpoekTHas
JEATEIBHOCTh JMAET BO3MOXHOCTh MHTETPUPOBATH TEOPETUUECKHUE 3HAHUS WU
IPaKTUYECKUE HABBIKHA, TPUOOpETaTh HABBIKM B3aMMOJICUCTBUA B Tpynme. J{is
YUYCHHKA IMPOEKT- 3TO BO3MOXXKHOCTH TBOPYECKH PACKPBITHCS, MPOSIBUTH CeOs
WHJUBHUIYaJbHO WM B KOJUIEKTUBE. [IpoekT naér oOydyarommumcs OMbIT MOUCKa
uHDOpMalMK, TMPAKTHYECKOTO TPUMEHEHHS  OOy4YeHHs, CaMOpa3BUTHS,
caMopeaiu3alil M CaMOaHalh3a CBOEH [EATEeNIbHOCTU. 3HAHWS, YMEHHS U
YHUBEPCAJIbHbIE y4deOHBbIC JCHCTBUS, HEOOXOAWMBIE HJisi OpraHU3allud
IPOEKTHO-UCCIIEIOBATEILCKON JIEATEILHOCTH B IIKOJE, B OyAyIIeM CTaHyT
OCHOBOM JJIsi OpraHW3allid Hay4YHO-HCCIIEIO0BATEIIbCKOM JIEATEIbHOCTH B
BBICIIUX U CPEIHUX NPO(HEeCCHOHATBHBIX YYEOHBIX 3aBEICHUSX, MO3BOJISIOT
CTaTh KOHKYPEHTHO-CIIOCOOHBIMH Ha pBIHKE TpyJa W B J000iH cdepe
npodeccCHOHaTBHOU eI TeTLHOCTH.

HeoOxomuMpIiM  ycloBHEM peanu3aliid  JTaHHOW MPOTpaMMBbl  SIBISIETCS
CTpeMJICHWE PAa3BUTh y OOYYaIONIMXCS YMEHHE CaMOCTOSITEIBHO paboTaTh,
UKT-kommereHnuu, a TakXke COBEPIICHCTBOBATh HABBIKM OTCTAWMBAHUS
COOCTBEHHOM TO3UIIUU TIO OMPEICIEHHOMY BOIPOCY.

Iesu kypca:
® 3HAKOMCTBO y4alllUXCAd C BaXHEHIIMMU  METOJAAMU  MPUMEHECHUS
bU3MUeCKUX 3HAHUM Ha TTPAKTHUKE;



e (opmMupoBaHHE LIETOCTHON €CTECTBEHHOHAYYHON KapTUHBI MUPA yYalTUXCS.
3agaum Kypca:

® pa3BUTHE MO3HABATEIBHOIO WHTEPECA, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN ydaluXcs B IPOLECCE CaMOCTOSTEIBHOIO IMPHOOPETEHUS
3HAHMM C UCTIOIB30BAHUEM PA3IUYHBIX HICTOYHUKOB HH(OpMaALUK;

® [IOBBIIIEHHE HWH(DOPMAIMOHHOW, KOMMYHUKATHUBHOM, 3SKOJOTHYECKOUN
KYJbTYPBI, OIIBITA CAMOCTOATENBHON NESTENBHOCTH;

® COBEpILICHCTBOBAHWE YMEHUU M HABBIKOB B XOJE€ BBINOJHEHUS MPOrPAMMBI
Kypca (BbIIOJHEHUE JabOpaTOpHBIX paldoOT, wu3y4yeHus, orbéopa U
cucTeMaTH3aluu nH(opMaluu, NOAroTOBKa pedepara, Npe3eHTalun);

e OBJIQJICHHE YYalIUMUCS 3HAHUSAMHU O COBPEMEHHON HAay4YHOW KapTHUHE MUDA,
O IIMPOKUX BO3MOKHOCTSIX MPUMEHEHUS (PU3NUYECKUX 3aKOHOB;

® BOCIIMTAaHUS HABBIKOB COTPYAHUYECTBA B IIPOILIECCE COBMECTHOM pabOThI;

® OCO3HaHHBINI BHIOOP MPOPUIBHOTO 00YUYEHUS.

O0mas xapakTepucTHKa NPOrpaMMbl BHEYPOUHOI 1eITeJIbHOCTH
«DU3MKAa BOKPYT HAC»

[Iporpamma «®u3nka BOKPYr HAC» OTHOCHUTCS K OOIIEUHTEIJIEKTYaTbHOMY
HAIIPaBJICHUIO BHEYPOUHOU JIEATEIIBHOCTH.

[Iporpamma cofepKuT, ¢ OAHOW CTOPOHBI, MaTepuas mo Oosee yriayoiaEHHOMY
M3YYEHHIO W3JIaraeMoro B IIKOJIBHOM MporpaMMme U30paHHOro pasjena, ¢ Apyrom —
NpeanoyaraeT u3y4eHHe TaKUX BOMPOCOB (PU3UKH, KOTOpPhIE HE BXOIAT B
IIKOJIBHBIN KypC, HO TOBBIIIAOT HAAEXKHOCTh 3HAHUM, YNPOUIAIOT MOHUMAaHUE U
yCBOEHHE y4eOHOM MH(pOpMaIuU Ha cieayroliel ctynenn obydenus. [Iporpamma
MO3BOJISIET OCYIIECTBIISITH IBPUCTUUYECKUE MPOOBI ¥ CHOPMHUPOBATH MPAKTUUECKYIO
JEATEeIILHOCTD MKOJbHUKOB B M3y4aeMOM 00JIaCTH 3HAHUM.

Pa3BépThiBaHME coOlepXaHUS 3HAHWI B MPOTPaMME CTPYKTYpPUPOBAHO TAKUM
o0pa3oM, YTO U3yUYEHHUE BCEX MOCIEAYIOMINX TeM 00eCIIeYMBACTCS MPEIbITYIIIHNMH,
a MEXJ1y YaCTHBIMU U OOITUMU 3HAHUSIMH MPOCIIECKUBAIOTCS CBS3ZH.

[Iporpamma cocToUT U3 4 JOCTAaTOYHO CAMOCTOSITENIBHBIX TEMAaTHYECKUX
Moxayneil. MopaynbHas CTpykTypa Kypca, Au(depeHIIMpOBaHHOCTh 3aJaHuM
MO3BOJISIIOT BapbUPOBATh COJACpPKAHUWE Kypca B COOTBETCTBUU C OCOOCHHOCTAMH
YYEHHUYECKOT0 KOHTHHIeHTa (COocTaB y4eOHOH TpyMIbl, YPOBEHb 3HAHUH,
0Oy4Jaromuxcs), HaH4Ius 000Py10BaHHUS.

Joctrxenue COLMAJIBHO-TICUXOJIOTUYECKUX  LEJen oOecrnieunBaeTcs
opraHuzanueid padoTsl B Manblx rpynnax. KolekTuBHas AesTenbHOCTh
MO3BOJIIET  pa3BUBaTh Yy OOyYalIIMXCs KOMMYHUKATHUBHbIE  KaydecTBa.
BreimosiHeHHe TPyNmoW NPaKTHYECKUX 3aJaHui  O00ECIEYMBACT PEATU3AINIO
OCHOBHBIX TMOJIOKEHUI MeToaa manbix rpyni. CocTaB MaibiX TPYHI MOXKET
MEHSIETCSl TIPU MEPEX0Jie K U3YUEHHUIO CIEIYIOEro MOayJsl. ITo oOecreurBaeT
OoJjiee YCHEIIHYIO colUanu3anuio oOyuarommuxcs. [IpoekTHas AesTenbHOCTh
npeaycMaTpuBaeT TMOMCK HEoOXOoauMoW  Hepocrtaronied uHOpManuu B
SHIUMKIIONEIUSIX, CIIPABOYHUKAX, HAYUYHO-TIONMYJISIPHOU JuTepatype, B HTepHere



u ap.
OOyuaromass ~ JeATENBHOCTh — E€arora  3akjii4aeTcss B CO3JAHHUHU
OpraHU3alMOHHO-TIEJArOTUYECKUX  YCIOBMM A1 y4eOHO-IO3HaBaTebHON
NESATENbHOCTH YYEHHKOB, B OKa3aHUM UM [EJAarorMYecKOil NOIJEpKKUA U
METOIMYECKOM  IMOMOIIM, OOECHeYMBAIOIIMX TapaHTUPOBAHHOE  pEIICHUE
TUAAKTUYECKUX, PA3BUBAIOIIMX U BOCIUTATENIBHBIX 3a/a4.

®u3rka - DSKCHEpPUMEHTAJIbHAs HayKa, H3y4amollas MPUPOJHBIE SBJICHUA
ONbITHBIM myTeM. [locTpoeHueM TeopeTHueckux Mojened (Qusuka gaer
oOBbsiCHEHHE HAOJI0JAaeMbIX SBJICHUN, (QopMynupyer (QuU3MyYecKue 3aKOHBI,
Npe/ICKa3bIBAET HOBBIC SIBICHMSI, CO3/1A€T OCHOBY ISl MPUMEHEHUS! OTKPBITHIX 3a-
KOHOB IPUPO/BI B UejoBeuecKoil mpaktuke. [1oaToMy mpu opraHu3anuu 3aHsATUN
o BHEYPOUYHOMU NesITENbHOCTU OoJbI1I0E BHUMaHHE ynensiercs
HKCIIEPUMEHTATBHBIM METOaM HMCCIIEIOBAaHUS, YTOOBI Pa3BUBATh Y 00yUYaIOIIUXCS
HaBbIKM y4eOHOM, MPOEKTHO-UCCIIEI0BATEIBCKON U TBOPUECKON JEATENbHOCTH.

MexnpeaMeTHbIe CBSI3M, PEATH3YEMbIC MPOTPAMMON BHEYPOUYHOU JCATEIHbHOCTH
«Du3rKa BOKPYT Hac»:
MaremaTtuka: rpaduka, peiieHue 3a1a4, MPOIEHTHI.
buosorus: )uBble opraHu3Mbl, OMOJIOTHYECKas ONTHKA, KiIeTKa, Onocdepa.
XWMHS: COCTaB U CTPOSHHUE BEIIECTBA.
['eorpadusi: MeTobI U3YUYEHHSI KIUMAaTa U HEAP 3eMIIH, aTMOC(HEpHI.
DKoJoTus: 3arpsA3HEHUE aTMOC(EPDI, FIKOJIOTHUYECKUE TTPOLECCHI, TAPHUKOBBIN
addekr, Ouochepa.

1. Onucanue MmecTa y4eOHOr0 nmpeaMeTa B y4eOHOM IJIaHe
B yuebnom mmane MBOY «COII Ne3» Ha BHEypOUYHYIO ACSTENBHOCTH IO
¢usuke B 10- X kmacce BeieneH 1 yac B Henmenmto. CormacHO KajleHIapHOTO
rpapuka Ha 2024/2025 mnpenmycmorpeHo 34 yuebnbix Henmenu. Cpox
peanuzainuu nporpamMmbl — 1 roa. HampaBnenue BHEYpOUHON AeSTEIHLHOCTH-
OOIIIEHTEIIEKTYaJIbHOE.

2. Coaep:xaHue yueOHOIo Kypca
Copeprkanue Kypca KaueCTBEHHO OTIMYaeTCsl OT 6a3oBoro Kypca pusuku. Ha
ypoKax 3aKoHbl (PU3MKH pPacCMaTPUBAIOTCSI B OCHOBHOM Ha HEKHUBBIX
oObektax. OIHAKO OYEHb BAXHO, YTOOBI Yy YYaIIUXCS MOCTEIICHHO
CKJIaJIbIBAJIUCh YOEXKJEHUS B TOM, YTO, MNPUUYMHHO-CJIEICTBEHHAsl CBS3b
SIBJICHUN MMEET BCEOOIIU XapaKTep U UTO, BCE SBJICHUS, MPOUCXOMSIINE B
OKpY)KalOlIEM Hac MHUpE, B3aUMOCBs3aHbl. B Kypce paccmaTpuBaroTCs
BOTIPOCHI, HAMpaBJICHHbIE HAa pa3BUTHE HWHTEpeca K (Qu3uke, K
AKCIEPUMEHTAIBLHON JIESITENILHOCTH, (POPMUPOBaHUE YMEHUM paboTaTh CO
CIIPaBOYHOM JuTepatypoil. Bo Bpems usyuenus kypca «Pu3nuka BOKPYT HACH
pebsitTa Moy4aroT BO3MOXKHOCTh MPOBOJIUTH UCCIEAOBATEILCKUN MPOEKT IO



a000My M3 BbIOpaHHBIX  HampaBieHuidl. Ha  HUTOroBBIX  3aHATHUIX
oOy4aromuecs BbICTYNAIOT U 3aIHUILIAI0T CBOUM MPOEKT.

JJIeKTPOMATHUTHbBIE SIBJICHUS — 8 4YacoB

DnekTpocTtaTuyeckue 3apsiabl. beIToBbIe 3neKTponpuOopbl. JloMamiHss
ANEKTPONpoBOJKa. TexHuka O€30MacHOCTH Npu paboTe ¢  «OBITOBBIM
AIEKTPUUECTBOM».  3HAKOMCTBO C pabOTOM HMHIMKATOPHON OTBEPTKOM,
ANEKTPUYECKUM TECTEPOM; HCCIEIOBAHME KBApTUPHOM IPOBOAKH Ha
I10KapOONAaCHOCTh, COCTABJIICHUE IPUHLMUIIMAIBHON U MOHTAXKHOM CXEMBI

AJIEKTPOTPOBOJIKM,  OCHOBBI ~ DJIEMEHTAPHOTO  PEMOHTa  OBITOBBIX
AIEKTPONPUOOPOB. DNeKTpUIecKue CBOICTBa Tena YyeJioBeKa.
buosnextpuuecTso. doTopenenTopsl., ANEKTPOPELCHTOPHI,

buosnexrpuuecTBo cHa.

MarauTtHoe 1oj€e W KUBbIE OpraHu3Mbl. lCronp30BaHME MAarHUTOB B
ObITy. Mcnonp30BaHMe MarHuTa Kak METaJNIOMCKATENS.

Panno. TeneBunenue. BiusHue 3IEKTPOMAarHUTHOIO W3JYYEHUs] Ha
KUBOW opraHusM. lccinenoBaHue HHTEHCUBHOCTH DJIEKTPOMArHUTHOIO
U3IyYEHUs DJEKTPOOBITOBBIX MPUOOPOB € TMOMOIIBIO PEHTTEHOBCKOU
IIJICHKU.

Mexanudeckue Koae0aHUs U BOJIHBI - 2 yaca

Mexanunueckue KojebaHuss W uenoBek. [IpoucxoxaeHne OUOPUTMOB.
Cepanie U 3ByKH, CONPOBOXKAAIONINE pabOTy cepilla U JIETKUX, UX 3aIlHCh.
Crerockonu (OHEHIOCKON. BBICTYyKMBaHME — Kak OJMH U3 CIOCOOOB
ONpeIeJICHNs] pa3MEPOB BHYTPEHHUX OPTraHOB M UX COCTOSHUS.

3BYyK KakK CpeJCTBO BOCHpUATHS U Tepenayun wuHdopmarnuu. Oprad
ciyxa. OOnacTh CIBIIIMMOCTA 3ByKa. ['0J0COBOM ammapaT denoBeKa.
XapakTepUCTUKU TOJ0Ca YEJIOBEKA. VnabpTpasByk W HH(]pa3BYK.
@u3nuecKue OCHOBBI YJBTPAa3BYKOBOI'O HCCIIEIOBAHMS 4YEJIOBEKA. 3BYKHU
IPUPOJIBI.

TensioBble siB1eHUs1 - 9 4acoB

Buner Temonepenaun B ObiTy. duddysua. Kunenue. Bompoch
0e30MacHOCTH B TEIUIOBHIX Mporeccax. CrocoObl U3MEpPEHUs TeMIepaTyphl.
TepmoperymnsaTopsl. 3HaueHHE MBETa 751 0POPMIICHUSI OBITOBBIX MPUOOPOB,
NOCYJIbl; TIpPOBEpKa padOThl BEHTWIALIMU; apoMaTu3alus [OMELICHUS,
U3TOTOBJIEHUE BOJIOCSIHOTO TUrpoMeTpa. HachlleHHbIN, HEHACBIIIEHHBIN map.
BrnaxHocTb. 3HaueHHE TEMIIEPATypPHOTO pEeXUMa M BIKHOCTH IS
KU3HEIESITEIbHOCTH YEIIOBEKA.

Ontuyeckue siBjeHus: - 14 yacos

®doromeTpusd. CBETOBOM MOTOK. 3aKOHBI OCBEIICHHOCTH. 3aKOHBI
reoMeTpuueckoil ontuku. 3epkano. IloctpoeHune mzo0paxeHus B IMIJIOCKOM
3epkaje U B cucTeMe 3epKasl. TOHKas JIMH3a: HaX0XJIeHUE 00bEeKTa MO XOAy



nydei. @opmysia TOHKOM auH3bl. CTpoeHue ria3a yeiaoBeka. Ouznyueckue
OCHOBBI 3peHUs yenoBeKka. JledeKThl 3peHusl U cnocoObl UX UCIPABICHHUS.
Pacuer mnapameTpoB JMH3bI U U300paxkeHus. CnoekTpaibHas WU
DHEpPreTUUYeCcKass  YyBCTBUTENBHOCTh  ria3a. [lomHoe  BHyTpeHHee
orpaxeHue. BonHoBas onrtuka. Jucnepcusi ceta. HWuTepdepenuus u
nudpakuus cBeta. CBETOBbIE SIBJICHUS B IPUPOJIE.

3amura npoekToB — 2 yaca

BHeypouHasi AesTeNbHOCTh Hpeanonaraet OoNbIIyl0 CaMOCTOATEIbHYIO
pabory yuanuxcs. TeopeTuueckuil MaTepuai JOJIKEH ObITh HEPA3PBHIBHO CBSI3aH C
npakTukoi. [Ipu mondope AMAAKTHUECKOrO MaTrepuaia UCIOJIb30BaTh  3aJaHus
BCEX BUJIOB U ypoBHEH. Bce mnpakTuueckue paboTbl MPOBOAATCS 0€3 yKazaHWH K
pabore, yTOOBI BBHITIOJIHEHUE 33JjaHUN ObUTIO TBOpUYECKUM TMpoleccoM. B ciyuae
3aTpyHEHUI HEOOXOIWM HWHAMBUAYAJIbHBIN IMOAXOMA, KOTOPBIM 3aKitodyaeTcs B
UCIIOJIb30BaHUM KPATKOTO WM MOJAPOOHOro onucanus padotel. O0BEM MaTepuana
U3Y4YaeMbIX TEM 3aHATUA M KOJIMYECTBO OTBEIEHHBIX HA 3TO YaCOB OINpPEHEIAETCA
CaMHUM YYUTEJIEM.

[Ipuembl U MeToABl pabOTHI, KOTOpPHIE IUIAHUPYIOTCS TIPU  pean3aluu
IPOrpaMMBI:

-CaMOCTOSITeNIbHbIE PA0OTHI ¢ HICTOYHUKAMU UHPOPMAIIUK;

-YCTHBIE€ COOOIIEHUs YUAIUXCS C TOCIEAYIOMIEH TUCKYCCUEH;

-3BpUCTUYECKHE OeCeIbl;

-3JIEMEHTBI UTPOBBIX TEXHOJIOTU;

-BBITIOJTHEHHE SKCIIEPUMEHTAIBHBIX M MPAKTHUECKUX paboT 1O TEIJIoTe,

ONTHKE;

-paboTa ¢ TUAAKTUIECKUM MaTepHaIOM;

-CAMOKOHTPOJIb ~ yYalllUMHUCSI CBOMX 3HAaHUM 1O BOIIpOCaM ISt
OBTOPEHMUS.

3. IIporpaMmmHoe U yueOHO-MeTOUYeCKOe oDecriedeHne

yueOHHK Jluteparypa

(aBTOp, 1.borganoB K.FO. «®usuk B roctax y Ouomnoray M,
Ha3BaHme, roa | Hayka, 1986;

U31aHuA, 2.Kabapaua O.® «Bueypounast pabora mo uzmke»
U3/1aTeJIbCTBO) M, Ilpocsemienne 1983;

3.Ilepenbman  «3anumatenbHas gusuka» 1-3 yacTh
M, Hayka 1980;

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

5.CmupnoB A.Il., 3axapoB O.B. Becénbiit 6an u
BIIYMUMBBI  ypokK: @Du3MYecKue 3aJauum C

IMeyarHbie MOCOOMS




aupuyeckuMu yciosusmu. - M.: Kpyrosop, 1994;

6.Yconpues A.Il. 3agaun no ¢u3MKe HA OCHOBaHUU
JUTEPAaTypHbIX ClOKeToB. - EkarepunOypr: VY-
daxropus, 2003;

7.EnoxoBruy A.C. CipaBOYHUK 1O (PU3UKE U TEXHHUKE.
- M.: IIpocsemenue, 2006;

8. «Ilo3Hait camoro ceOs» / bubmmorexa «IlepBoe
ceHTA0ps» cepust «Puznka» Boiryck Ne26 2009;

9.Kukoun WM.K. Pacckasbl o ¢usuke u Pusukax //
bubnmuoteuka «KBant». Beim. 53. M.: Hayka; 1.
pen. ¢us.-mar. aut., 1986;

10. T'anpnepwreiin JI. 3anumarenbHas Qu3ukay. -
M.: PocmaH, 1998;

11. Mapos M.4. Ilnanersr ComHEUHOM CHUCTEMBI. —
M. Hayka, 2011;

12. Tur Tom Hayunsie 3a0aBbl. PU3UKA: OMbITHI,
dokychl u pa3Bieuenus: nep. ¢ ¢p. - M.: ACT:
Actpenb, 2007;

13. Yokep [x. @uznueckuii peiiepsepk. - M.: Mup,
1979.

14. JleonoBuu A.A. Pusuueckuil KajaehHTOCKOII. -
M.: Bropo KBan tym, 1994;

15. ApakensiH M.K., Baiinmreitn JLN.
OnexkTpo0e30MacHOCTh B KUJIBIX 3AaHUSAX.- M.:
Dneproaromuzaat 1983;

16. Tynpbunnckuit M.E. COOpHHMK Ka4eCTBEHHBIX
3ama4 o pusuke. M.: «IIpocsemenue» 1965;

17. Odanoa W.JI. 3anumarenbHbIE Beyepa IO

busuke B cpeaneit mkose. M. «IIpocsemnienuey,
1990.

pabouas 1.B.®. luno PaGouast Terpanb s MPOBENCHUS
TeTPaab, nabopatopHbIX padbor 9 kmacc. — M.: IIpoceemienue ,
TeTpaau s | 2007
aadooparopubix | 2. B.A. Kacesao, B.A. KopoBun Terpanp s
padort nabopatopHbix padoT 10 xkmacc — M.: Ipoda, 2008
3. B.A. KacesaoB, B.A. KopoBun Terpaap mis
nabopatopHbix padot 11 xmacc — M.: lIpoda, 2008
auaakTuyeckue | Kaprouku-zamanus miis BBIMOTHEHHUS MPAKTHUECKHUX
MaTepHaJIbl pa6ot./ B.®. [llunos — M.: [Ipocsemenne , 2002.
Pazmarounsiii Mmatepuan o ¢usuke / Ymakosa M.A.
— M.: Tlpocsemnienue , 1990.
MeToanyeckue | TemaTuueckue MPE3EHTAIUUTIO COJICPIKAHUTO
MaTepuasbl IpOrpaMMbl BHEYPOUHOU JesTenpbHOoCcTH «Dusnka

BOKPYT HAC»




Texunueckue Komnerotep c BBIXOJIOM B HNHutepner,
cpeacTBa 00y4YeHUs MYJIBTUMEIUNHBIN [IPOECKTOP.

Kommiextsl ydueOHO-1a00paTOpHOTO 000pyAOBaHUE
JUIsl IPOBEJIEHUS] TPAKTUYECKUX paloT.

Harasignbie mocoous Tabnuiibl, MakeThl, ICHCTBYIOIINE MOJIEIIH, IT€YaTHbHIE
Y UHTEPAKTUBHBIC IUIAKATHI 10 U3YYAEMbIM TEMAM

HHTEePHET- bubnuoreka — Bc€ mno mnpeamery «Du3UKay.
pecypchbl http://www.proshkolu.ru

Bupeoomnsitel Ha ypokax. http://fizika-class,narod.ru
Enunas xomnekuuss uu@poBbIX 00pa3zoBaTEIbHBIX
pecypcos. http://school-collection.edu.ru
WNnrtepecHbie MaTepuanbl K ypokaMm (U3HKU 110
TEMaM; HarJisaHble mocoOus K ypokam. http://class-
fizika.narod.ru

Hudpossie oOpa3oBaTenbHbIe PECYPCHI.
http://www.openclass.ru
DJIEKTPOHHbIEC y4eOHHUKHN o buzuke.
http://www.fizika.ru

npouue Cepuss muckoB DVD: Mynstumenuitnoe ydeOHOE

(mucku, 2. | nocobue «Harnannas Gusukay

nocoousn  m | Cepust auckoB DVD: COopHUK IEeMOHCTpaITOHHBIX
T.11.) OTIBITOB /I CpeAHell 001Ieo0pa3oBaTEIbHON ITKOJIbI
«llIxompHBIN buznIecKuit AKCIIEPUMEHT» /
CoBpeMeHHBI TyMaHUTapHbIi yHUBEpcUTeT 2006
Cepust nuckoB DVD: «Ouumkioneguss atoma» /
INockapniopanust «Pocatom», 2012

Jluck «Atom Ha ciyx0Oe denoBeky»/ ['ockaprioparus
«PocaTom», 2001

Hugpossbie 00pa3oBaTe/ibHbIE PeCYpPChI

4. Tlnanupyemble pe3y/ibTaThbl OCBOEHUS Y4eOHOIr0 MpeaMeTa, Kypca

[Inanupyemble pe3ynabTaThl OCBOCHHUS MPOTPaMMBbl HAMpaBICHBI Ha pPa3BHUTHE
VHUBEPCAIBHBIX YUYEOHBIX ACHCTBUM, yueOHOW m oOmienonb3oBaTenbekoit MKT-
KOMITETEHTHOCTH OOYYaloUIuXcCsl, OMNbITa MPOEKTHOW NESITeIbHOCTH, HAaBBIKOB
paboThI ¢ HHPpOPMAIIUECH.

JIMUHOCTHBIE:

CdopMUpOBaHHOCTH MO3HABATEIBHBIX MHTEPECOB K IMPAKTHYCCKON W IMPOCKTHOM
JESITEIbHOCTA U OCHOB COLMAJIbHO-KPUTUYECKOTO MBIIIJICHUS HA OCHOBE Pa3BUTHS
HMHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yUaInuXcs;

YOexaeHHOCT, B BO3MOXKHOCTH IIO3HAHUS TMPHUPOJBI, B HEOOXOAUMOCTH
Pa3yMHOTO MCHOJIb30BAHUSA JOCTH)KEHUN HAYKW M TEXHOJIOTHH JUIS TaJbHEUIIEro
pPa3BUTHSL YEJIOBEUECKOTO OOIIECHMS, yBa)XKEHHE K TBOPIAM HAyKU U TEXHHUKH,
OTHOIIICHHE K (DU3HMKE KaK K JIEMEHTY OO0IIeYeI0BEUECKON KYJIbTYPHI;


http://www.proshkolu.ru/
http://fizika-class,narod.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

CaMOCTOSTENNBHOCTh B MPUOOPETEHWH HOBBIX 3HAHUM M MPAKTUYECKUX YMEHHU
MOHUMAaHUM UX 3HAUYEHHUS 1JIs1 JaTbHENILIEro U3y4eHuUsl €CTECTBEHHBIX TUCLUILINH;

MotuBanusi 00pa3oBaTENbHON AESITEIBHOCTH KOJIBHUKOB HA OCHOBE JIMYHOCTHO-
OpPUEHTUPOBAHHOTO MOJX0/a;

YMEHUHU ONpPENENsATh TpaHUIbl COOCTBEHHOTO 3HAHUS M HE3HAHMS; Pa3BUTHH
CIIOCOOHOCTH K CaMOOILIEHKE (OL€HUBAaTh COOCTBEHHYIO YUEOHYIO NE€ATEIbHOCTD:
CBOM JOCTHUKEHUS, CAMOCTOSTENIbHOCTh, HHUIIUATUBY, OTBETCTBEHHOCTb, IPUYUHBI
Heyay);

®opMUpOBaHUE LIEHHOCTHBIX OTHOIIEHUH JOYr K JpYyry, YYHMTENII0, aBTOpam
OTKPBITUH U U300peTeHUl, pe3yabTaTaM 00ydeHusl.

c(OpPMHPOBAHHOCTH KOMMYHUKATHUBHOW KOMIETEHTHOCTH B  OOIIEHUH W
COTPYIHUYECTBE CO CBEPCTHUKAMU U YUUTEJIEM;

ycBoeHur Tb mpu mpoBeAeHUM MpakTHUYECKUX paldoT, CcHOPMUPOBAHHOCTU
OepeKHOr0 OTHOILIEHUS K HIKOJBbHOMY 000PYI0BaHUIO.

MertanpeaMeTHble:
B coepe pecyramusneix yHuBepcanbHbIX YUEOHbBIX AEHUCTBUMNA:
OBnazeBaTh HaBbIKAMHU CaMOCTOSITEIBHOTO TMPUOOpPETEHUsT HOBBIX 3HAHHM,

OpraHu3aIMyi y4eOHOW JesATEeTbHOCTH, IIOCTAaHOBKAa IIeJied, TUTAaHUPOBAHMUS,
CAMOKOHTPOJISI M OLIEHKA pe3yJbTaTOB CBOEH JAESATEIbHOCTH, YMEHHUSIMH
IPEABUIETH BO3MOKHBIE PE3YJIbTAaThl CBOUX JAEHCTBUIA;

[lonumaTe pa3nuuuss MeXAy HCXOAHBIMM (akTaMd U THUIOTE3aMU IS UX
O0OBSICHEHUS, TECOPETUUECKUMHU MOJCIISAMH U PEATbHBIMU O0OBEKTaMU, OBJIAJIEBAThH
YHUBEPCAJIbHBIMU YYEOHBIMU JACHCTBUSIMU Ha MpPUMeEpax THIOTE3 I 00bICHEHHUS
U3BECTHBIX (DAaKTOB M OKCIEPUMEHTAJIbHON MPOBEPKH BBIJIBUTAEMBIX THIIOTE3,
pa3pabOTKH TEOPETUUECKUX MOJICIICH MPOIECCOB UIIN SBJICHUM;

B cdepe nosnasamenvuvix yHUBEpCaTbHBIX YUEOHBIX TCHCTBUMN:
dopmMupoBaTh yMEHHS BOCHPUHUMATh, IepepadaThiBaTh MW  MPEACTABIATH

nH(OPMAITNIO B CTIOBECHOM, 00pa3HOM, CUMBOJIMYECKON (opMax, aHATH3UPOBATH U
nepepadaThiBaTh MOJYYEHHYIO WH(OPMAIIUIO B COOTBETCTBHH C MOCTaBICHHBIMHU
3a7ja4aMHt, BBIIECIATH OCHOBHOE COJIEP/KAHME NPOUYUTAHHOIO TEKCTA, HAXOJIWUTH B
HEM OTBETHI Ha IOCTABJICHHBIE BOIIPOCHI U U3J1araTh €ro;

BBIJIBUTaTh  THUIIOTE3bl,  OCYIIECTBISITH  HUX  MPOBEPKY,  ITOJB30BaThCS
OMOTMOTEUHBIMHU KaTaJIOTaMH, CIICUAIbHBIMU CIIPABOYHUKAMHU, YHUBEPCATHHBIMU
SHITUKJIOTICTUSIMHU JIJIs1 TTIOMCKa nHpopMaru o0 00beKTax.

[TproOpeTaTh ONBIT CAMOCTOSATEIHLHOTO MTOUCKA, aHAIW3a U 0TOOpa HH(POPMAIIUHU C
WCIIOJIb30BAaHUEM  PA3NIMYHBIX HMCTOYHUKOB, W HOBBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH JIJIsl PELICHUS MO3HABATEIbHBIX 33/1a4;

OcBauBaTh TIIpUEMBbl JEUCTBUM B HECTAaHJAPTHBIX CUTyalHsX, OBJIAJAECBATH
ABPUCTUYECKUMU METOJIaMH PEIICHUS TpoOJieM



B cdepe kommynuxamuenvix yHuBepcaabHbIX y4eOHBIX AEHCTBUI:
Pa3BuBare MOHOJOTMYECKYI0 U JIMAJIOTHYECKYIO pE€Yb, YMEThb BbIpaXkaTb CBOU

MBICJI M CIIOCOOHOCTH BBICJIYIIINBATb CO6€CCI[HI/IK2L, IOHUMATh €TI0 TOYKY 3pCHU,
IIpHU3HAaBaTh IIPABO APYroro 4CjIOBCKa Ha €ro TOYKY 3pPCHHA, NMPU3HABATL IIPaBO
APYyroro 4€jJIOB€Ka Ha MHOC MHCHUC,

q)OpMI/IpOBaTB YMCHUA pa60TaTB B TIpymnmie ¢ BbIIOJIHCHUCM PA3JIMYHBIX
CONHUAJIBHBIX pOJ'IGfI, OpeaACTaBJATH U OTCTAUBATHL CBOUW B3TJIAALI H Y6C)KI[CHI/I$[,
BCCTHU NUCKYCCHILO.

IIpeameTHbIe:

dopMHUPOBATH MPEICTABICHUS O 3aKOHOMEPHOM CBSI3M U TO3HAHMS MPUPOJBI, 00
OOBEKTUBHOCTH HAY4YHOTO 3HAHHS; O CHUCTEeMOOOpasywlieil ponu (Qu3nkud s
pPa3BUTHS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKHM M TEXHOJIOTUH; O HAyYHOM
MUPOBO33PEHUN KaK pe3yJbTaT€ M3YYEHHUS] OCHOB CTPOCHUS MaTepuu U
dbyHIaMEHTaTbHBIX 3aKOHOB (DU3UKH;

dopMHUpoBaTh TEPBOHAYAIBHBIC MPEACTABICHUS O (PU3HMUYECKOH CYIIHOCTH
SIBJICHUH TIPUPOIBI (MEXaHUUECKUX, TEIJIOBBIX, SJIEKTPOMAarHUTHBIX U KBAHTOBBIX),
BUJIaX MaTepuH (BEIIECTBO U TIOJI€), JBHUKEHHUU KaK CHOCO0€ CYIIEeCTBOBAHMUSI
MaTepuH; yCBauBaTh OCHOBHBIE HJIEM MEXaHMKU, AaTOMHO-MOJICKYJISIPHOTO YUECHUS
O CTPOCHUHU BEIIECTBA, AJIEMEHTOB OJJICKTPOJUHAMUKM W KBAaHTOBOW (DU3HKH,
OBJIQ/ICBATh MOHATUHHBIM anmapaToM M CUMBOJUYECKHUM SI3BIKOM (DU3UKH;
[IpuoOperars ONBIT TMPUMEHEHHS HAyYHBIX METOJOB IO3HAHUS, HAOIIOACHUS
(bU3UYECKUX SBICHUH, TMPOCTHIX IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUMN, TPSIMBIX H
KOCBCHHBIX HM3MEPEHHMH C HCIOJB30BAaHMEM  aHAJIOTOBBIX HM  IHU(POBBIX
U3MEPHUTEIIBHBIX MPUOOPOB; IMOHUMATh HEHU30EKHOCTh IOTPEIIHOCTH JIFOOBIX
U3MEPEHU;

Oco3HaBaTh HEOOXOJMMOCTh NMPUMEHCHHS TOCTHKCHUH (PU3MKH M TEXHOJOTHM
JUIS1 pallMOHAIBHOTO TIPUPO/I0TIOIb30BAHKS;

OBiazeBarh OCHOBaAaMH  OC30IIACHOI'O  HCHOJIB30BAaHUS  CCTECTBEHHBIX U
HWCKYCCTBEHHBIX JJEKTPUYECKUX W MArHUTHBIX IMOJI€H, JJIEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX U MCKYCCTBEHHBIX MOHU3UPYIOUIUX HM3ITy4YCHUN BO
n30e)kaHUE WX BPEIHOTO BO3JICHCTBUS Ha OKPYXAIOIIYIO CpPeAy M OpraHu3M
YeJIOBEKa;

Pa3zBuBaTh ymMeHME TIUIaHMPOBATH B ITOBCEIHEBHOM KW3HM CBOM JCUCTBUS C
MPUMEHECHUEM MOJTY4YEHHBIX 3HAHUU MEXaHUKH, AIEKTPOJUHAMUKH,
TEPMOJUHAMUKH U TCIJIOBBIX SBJICHUH C 1IETBI0 COCPEIKCHHS 3/I0POBBS;
dopmMHUpOBaTH MPEACTABICHUS O HEPAIMOHAIBHOM HCIOJb30BAaHUU MPHUPOIHBIX
pPECYpCOB W DHEPruM, O 3arpsA3HCHUM OKPYKAIOWIEH Cpeabl Kak CJIEeJACTBUU
HECOBEPIIICHCTBA MAIIIMH ¥ MEXaHU3MOB.



IIpumepHoe TeMaTHYECKOE INIAHMPOBaHKe Kypca “@u3uka BOKPYr Hac”

10 kiace (1 gyac B Heae10)

Ne | Tema KouunyectBo JlaGopaTropHble
n/n 4acoB padoThI
1 DJIEKTPOMArHUTHBIE SABIECHUSA | 8 1
2 Mexannueckue kojaeOaHus U | 2
BOJIHBI

3 TemnoBble SIBIICHUS 9 3
4 Onruyeckue SIBJICHUS 14 4
5 3ammuTa NpoeKToB 1

Bcero 34 8
No Tema 3aHaTHA
3aHSTHS
/1

JJIeKTPOMATHUTHBIE siBJIeHUs (8 4acoB)

1 DNeKTpuYecKue 3apsAnbl M KUBbIE OpraHu3Mbl. BinsHue
ANEKTPUUYECKOTO TO0JI Ha )KUBBIE OPraHU3Mbl. BUORIEKTPUYECTBO.

2 JlaGoparopHas padora «OmnpeneiaeHue CONPOTUBICHUS TKaHEH
YEJI0BEKa»

3 [IpuponHbie U HCKYCCTBEHHBIE AJIEKTPUUECKNE TOKH.

4 Hctopust sHepreTuku. OHEpPrusi JIIEKTPUYECKOTO TOKa H €€
UCITIOJIb30BAHHUE.

3) Kondepennusa «OnexTpudeckue cetu MpoOIeMbl U MEPCHEKTUBBHI.
AJNbTepHAaTUBHBIE HICTOUHUKU SHEPTUN»

6 MaruuTtHoe 1osie 3eMIIM U €Tr0 BIUSHHUE Ha YEJIOBEKa.

7 CaolicTBa 3JIEKTPOMArHUTHBIX BOJIH HU3KOM 4acTOThI. PagroBOJIHBI
U YEJIOBEK.

8 buonornueckue CBOWCTBAa 3JIEKTPOMArHUTHBIX BOJH BBICOKOM
YacTOTBHI.
Mexannueckue KojieO0aHusi M BOJIHBI (2 yaca)

9 Konebanus u BoHBI B )KHBBIX opranu3Max. KoneOaHus 1 4eoBek.
buoputm.

10 3ByK Kak CpEIACTBO BOCHPHATHS © Tepenadyud uH(opmaimu.
VYapTpa3Byk U HHPPA3BYK.
TenioBble siBjieHus1 (9 4acoB)

11 DOHeprus ToIUIMBA. TerosHepreTuka. BiusiHMe TemIepaTypHbIX

YCJIOBI/Iﬁ Ha KHU3Hb 4YCJIOBCKA.
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JlabopaTopHas padora «/3MeHeHue TeMmepaTypbl BEIIECTBA IPU
Iepexoje ¢ TBEpHoro B razoo0OpasHoe coctosiHue. IloctpoeHue
rpaduka 3aBUCUMOCTH TEMIIEPATYPHI Te€Jla OT BPEMEHMN.

13 TemnnoBoe 3arpsizHeHue atMocepsnl. Perienue 3aad.

14 Bunbr tpancnopra. IIpuMeHeHUe pa3IMYHBIX BHJIOB TPAaHCIIOPTA B
HaIleM pervuoHe. BiusHue paboThl TEIUIOBBIX JIBUTaTelIcii Ha
HKOJIOTUYECKHE TIPOIIECCHI.

15 Kpyraeiii cton: «M3MeHeHue kiaumaTta - MApHUKOBBIA 3(QexT u
r100anbHOE MOTEIUICHHE KIIMMaTa.

16 TennoBble MPOLIECCHI B TEJIE YEITOBEKA.

17 JlaGopaTtopnas pabora «OmpeneneHue AbIXaTeNbHOrO 00BEMA
JIETKUX YEJIOBEKay
JlaGopaTopHas padora «Onpe/eneHne JaBlIeHUs] KDOBH YEIOBEKA»

18 Pemenue skcniepuMeHTanbHbIX 3a1a4. (OcHoBHOE ypaBHeHHe MKT,
KOJIMYECTBO BEIIECTBA)

19 Pemenue oskcrepuMeHTaNbHBIX 3aj1ad. (YpaBHCHHE COCTOSTHUS
W/IeaTbHOrO Ta3a. BiakHOCTh BO31yXa)

OnTuyeckne siBjaeHusi (14 yacoB)

20 ®orometrpusi.  CBeTOBOM  MOTOK.  3aKOHBI  OCBEIIEHHOCTH.
JlaGopatopHas pabora «OmnpeneneHue YpOBHS OCBEHIEHHOCTH B
KJ1acce

21 HckyccTBeHHOE OCBelIeHHE. BUabl AIeKTpUUECKUX JaMIl.

22 3epkanbHOE U paccessHHoe (quddy3HOE) OTpaKEHHUE CBETA.
OkcnepuMeHTanbHas pabota: «llocTtpoenne wu300paxeHuss B
TUIOCKOM 3epKajiey.

23 OKcriepuMeHTalIbHast  pabora:  “MHOrokpaTHoe  HM300paKCHHE
npeaMeTa B INIOCKUX 3epKajax’”.

24 JIun3el. ['1a3 kak ontudeckas cuctema. Jleextor 3peHus.

25 [TocTpoenue n300pakeHUs B CHCTEME 3EPKal.

26 ITone 3penwus.

27 Crnioco0bl uctpaBiieHus 1e(peKToB 3peHUs.

28 JlaGopaTopuas padora: «Omnpenenenrne (OKyCHOTO PACCTOSIHUS U
ONTUYECKON CHIIBI OUKOBY
Pemenue sxcriepuMeHTaNBHBIX 337124,

29 CaeToBbI€ SIBJICHUS B IpUpOJIe (paayra, MUpPaxu, rajio).

30 Onrudeckue WTI03WK HAIero 3peHHUSL.

31 buonornueckas ontuka. (KuBble 3epkana, riaa3-TEPMOMETP,
pacTeHHUsl - CBETOBO/IbI).

32 XKusoit cBer. (CBeueHue MOps, CBETAIIUECS OpPTAaHU3MBI,

XEMUJTFOMUHECIICHITUSI, OMOTIOMUHECIICHITNS ).
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DKoJoruyeckue mnpodsemMbl M 00ecHedYeHHe  YCTOMYMBOCTH
O6unocdepsbl, CBI3aHHBIE C PACCESIHUEM U MOTJIOUIEHUEM CBETA.

3ammra npoexroB (1 yaca)
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3anura npoeKToOB




