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AHHOTALUSA

Pabouvas mporpamma BHEYpOUHOH IeATETBHOCTH «Mup (pU3HKM» pearnzyeT OCHOBHYIO
o0pa3oBaTeNibHYIO0 pOorpamMmy cpesiHero oopa3zoBanus .B nporpamme npeaycMoTpeHsl
BO3MOXXHOCTH IS Pa3BUTHS OCHOBHBIX BUJIOB JAEATEIBHOCTH O0YYAIOIINXCsl B COOTBETCTBHH C
UX BO3PACTHBIMU OCOOCHHOCTSIMHU.

B xone u3zyueHus JaHHOIO Kypca, yJalluecs: He TOJIbKO YAOBJIETBOPAT CBOU
oOpa3oBaTesnbHble MOTPEOHOCTH, HO U MOJIyYaT HaBBIKU UCCIIEIOBATEIbCKOM 1eATeIbHOCTH,
MO3HAKOMSITCS C METO/IaMH HCCIIEIOBaHUS B (PU3UKE M OMOJIOTHH, TTOIy4aT KPaTKUE JaHHBIC O
MEAMIMHCKON 1 Ouooruueckoil anmaparype. HaBbiku, nmomyueHHbie mpu paboTe ¢
U3MEPUTEIbHBIMU IPUOOPaMHU, BBITIOTHEHUE MPAKTHUECKUX PA0OT M MOCTAaHOBKA SKCIIEPUMEHTA
MPUTOAATCA B JallbHEHIIeH HayYHO-TeXHUYECKOH eareabHocTu. OOBbsCHEHNE OTACTBHBIX
IPOIIECCOB, MPOUCXOMSAIINX B )KUBBIX OPraHU3Max Ha OCHOBE (DU3MUYECKHUX 3aKOHOB TIOMOXKET UM
YCTaHOBUTH IPUYUHHO-CJIE/ICTBEHHBIE CBSA3H, CYIIECTBYIOIINE B )KUBOM U HEXKHUBOW MPUPOJE,
chopMHUpyeT HHTEPEC HE TOJIBKO K (PH3UKe, HO U K HAYKE B I[EJIOM.

[IporpaMma Kypca HOCUT MPAKTUKO-OPUEHTUPOBAHHBIN XapaKTep ¢ JIEMEHTaMH Hay4HO-
UCCJIEIOBATEIbCKOM 1€ATENbHOCTH U IIOCTPOEH C ONOPON HA 3HAHUS M YMEHMUSI, [10JIyYE€HHBIE
YUaITUMHUCS PU U3yU4eHUN QUBUKH, XUMHUH, OMOJIOTHH.

Kypc “Mup ¢pusuku ” sBisieTcs MHTETPUPOBAHHBIM U MIPEIINOJIaraeT 3HAKOMCTBO C
OTIpeIeIEHHBIM acTIeKTOM 0a30BOM HAYKH - (DM3MKH W HAIIPABIICHUSIMH UCCIIEIOBAaHHA, KOTOpPbIE
BO3HUKIIM Ha CThIKE (PU3UKH XUMUH, OMOJIOTUH, U SKOJIOTHH. OH CIIOCOOCTBYIOT PaCIIMPEHUIO
KpYro3zopa o0yJaromuxcs, MOoAAep>KaHII0 HHTEpeca K N3Y4eHUIO (PU3UKU U HAPABJICH Ha
pelleHre JIMYHOCTHO 3HAUMMBIX IS YU€HUKA MPUKIAIHBIX 3a7a4. BkitoueHue B mporpammy
BOIIPOCOB, CBSI3aHHBIX C (DU3MKOI YeIIOBEeKa, MO3BOJIUT YYAIIUMCS IPOJBUHYTHCS 10 MTyTH
MO3HAHUS caMUX ceOs, JIydllle OHATh PUPOJIY YEIOBEKA U €r0 BO3MOKHOCTEH.

HosicHuTeIbHASA 3aNIMCKA

AKTYyalnbHOCTh JaHHOM MPOrpaMMbl 00YCIIOBJIEHA €€ METOAO0IOTUUECKON 3HAYUMMOCTBIO -
pa3BUTHE y MIKOJLHUKOB MOTUBALIMK K U3ydeHuto ¢pusuku. Kypc numeer
€CTECTBEHHOHAYYHYIO HANPaBICHHOCTh OOIIEKYIbTYpHOr0 ypoBHs. Du3nka Kak HayKa o
Haubosee 00IMX 3aKOHAX TMPUPO/IBL, BEICTYIAs B Ka4eCTBE yUeOHOTO MpeaMeTa B IIKOJIE,
BHOCHT CYIIIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHUM 00 oKpykaromieM mupe. OHa pacKphIBaeT
POJIb HAYKHU B SKOHOMHYECKOM U KYJIbTYPHOM Pa3BUTUU OOIIECTBA, CIOCOOCTBYET
($hOpMHUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHUS

®OI'OC HOBOTO MOKOJICHHS TPEOYET UCTIOIB30BaHUS B 00pa30BaTEIbHOM IPOIIECCEe
METO/IOB U MMPUEMOB ITPOEKTHO-UCCIIE0BATENBCKOM AeSITENbHOCTU. BKiItoueHne metoaa
IMPOCKTOB B OpraHu3anuio BHeyquHOi/JI ACATCIIBHOCTH Ja€T MHOI'O IPCUMYIIICCTB U
MOJIOKUTENBHBIX PE3YJIbTATOB. [IpoeKkTHAs NeATEIbHOCT JAET BO3MOKHOCTh HHTETPUPOBATH
TCOPCTUUCCKHUEC 3HAHHUA U ITPAKTUYCCKUC HABbBIKU, HpI/IO6p€TaTI> HaBBbIKN BSaHMOHeﬁCTBHﬂ B
rpynmne. [Iis yaeHrnka mpoeKT- 3TO BO3MOKHOCTh TBOPUYECKH PACKPBITHCS, IPOSBUTH CEOS
HHIUBHUIYAJIBHO WJIH B KOJIJICKTUBE. HpOGKT HaéT 06y11a}01111/1Mcs[ OIIBIT ITOHUCKAa I/IH(i)OpMaHI/II/I,
MPAKTUYECKOT0 MPUMEHEHHUs 00yUeHus, CaMOPa3BUTHS, CAMOpealTu3alliy U cCaMOaHaIn3a
CBOEH e TeNIbHOCTH. 3HAHMSI, YMEHMSI U YHUBEpCaIbHbIE yUeOHbIE 1eHCTBUS, HEOOXOAMbIE
JUTSL OpTaHU3AILMU TIPOEKTHO-UCCIIEeI0OBATENIbCKON AESITETLHOCTH B IIKOJIE, B OyIyIIeM CTaHyT
OCHOBOM JIJIs1 OpraHU3aIMH HAYIHO-UCCIIE0BATEIBCKOM JACSITEIIBHOCTH B BBICIIIUX U CPETHUX
po(heCcCHOHANBEHBIX YIEOHBIX 3aBEICHUSX, IO3BOJISIIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMH Ha
PBIHKE TpyZa U B JIF000# cepe mpodecCHoHAIbHON AeATETLHOCTH.

Heo0xonuMbIM yClIOBHEM peain3alluu JaHHOM MPOrpaMMBbl SIBISIETCS CTPEMIICHHE Pa3BUTh
y 00y4JaroImXxcsi YMEHHE caMOCTOsITeNbHO paboTath, UK T-koMmereninm, a Takxke
COBEpIIICHCTBOBATh HABBIKM OTCTAUBAHUSI COOCTBEHHOW MO3UIINH IO OMPENEIEHHOMY
BOIIPOCY.
Henn kypca:



e 3HAKOMCTBO yYalIMXCS C BOKHEUIIUMHU METOAAMU MPUMEHEHHsI (PU3NUEeCKUX 3HAHUN Ha
MPAKTHKE;

e (hopMupOBaHHE LEIIOCTHON €CTECTBEHHOHAYYHOM KApTHHBI MUPA YYaIIUXCS.

3agauum Kypca:

e pa3BUTHE NO3HABATEILHOTO MHTEPECA, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
yyalmxcs B MPoLecce CaMOCTOSTEILHOTO MPUOOPETEHUs 3HAHUHN C HCIIOIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB HH(OpMaIm;

e TMOBBIIIEHNE HHPOPMAITMOHHOM, KOMMYHUKATUBHOM, SKOJIOTUYECKOUN KYIbTYpPHI, ONbITA
CaMOCTOSTEILHOMN 1€ TEIbHOCTH;

e COBEpILEHCTBOBaHHE YMEHUI 1 HaBBHIKOB B XOJI€ BBIIIOJHEHUS IPOTpaMMbI Kypca
(BBITIOJTHEHUE TAOOPATOPHBIX PadOT, M3yUEHHUs, OTOOpA M CUCTEMATU3aluU HH(OPMAIIHIH,
MOATOTOBKA pedepaTa, Mpe3eHTAIUN );

e OBJIQJICHUE YYALIUMHCS 3HAHUSIMH O COBPEMEHHON Hay4YHOU KapTHHE MHUPa, O HIMPOKHUX
BO3MOXKHOCTSIX IPUMEHEHUSI (PU3NUECKUX 3aKOHOB;

e BOCIHTAHMS HABBIKOB COTPYAHUYECTBA B IMPOLIECCE COBMECTHON PabOTHI;

e  OCO3HAHHBIA BHIOOP MPOPUIHLHOTO OOYyUCHHUS.

O01asi XapakTepUCTHKA MPOrpaMMbl BHEYPOUHOIi JeATeIbHOCTH «Mup pu3nKm»

[Tporpamma «®u3nka BOKpYT HAC» OTHOCUTCS K OOIIEHHTEIUIEKTYaIbHOMY HAMPABICHHUIO
BHEYPOYHOU IEATEIBHOCTH.

[TporpamMma conepKuT, ¢ OAHON CTOPOHBI, MaTepual 1o 6osee yriayonEéHHOMY U3y4EHUIO
M3J1araeMoro B IIKOJILHOW MPOrpaMMe H30paHHOTO pa3zena, ¢ IPYroi — npernoiaraeT u3yuyeHne
TaKUX BOMPOCOB (DU3UKHU, KOTOPHIE HE BXOJAT B IMIKOJIBHBINA KYPC, HO MOBBIIIAIOT HAAEKHOCTD
3HAaHUH, YIPOUIAIOT MOHWMAaHKE U YCBOCHUE Y4eOHON HH(pOpMAIK Ha CIEAYIOIEH CTyIIeHH
oOyuenus. [Iporpamma mo3BosiseT OCYIIECTBIATH IBPUCTUUECKHE TPOOBI U cHOPMUPOBATH
NPAaKTUYECKYIO IeATEbHOCTD IKOJIBHUKOB B H3y4aeMoi 001acTH 3HAHUH.

Pa3BépTriBanue copeprkaHus 3HAHUM B IPOrpaMMe CTPYKTYPHUPOBAHO TaKUM 00Pa3oM, 4TO
U3y4eHHE BCEX MOCIEIYIOIUX TEM 00€CIIeUnBACTCS MPEIbITYIINMH, & MEXKTy YACTHBIMU U
O0LIMMH 3HAHUSMH MPOCICKUBAIOTCS CBSI3U.

[TporpamMma cOCTOUT U3 4 TOCTATOYHO CAMOCTOSITEIIbHBIX TEMATUYECKUX MOIYIICH.
MonynbHas CTpyKTypa Kypca, TuddepeHIMPOBaHHOCTD 3aJJaHNil TO3BOJISIOT BapbUPOBATh
coJiepKaHne Kypca B COOTBETCTBUU C OCOOCHHOCTSIMU YYEHUIECKOTO KOHTHHTEHTa (COCTaB
yueOHOI IpyMIbl, YDOBEHb 3HAHHM, 00yJaromnuXCsl), HAIUYUS 000pyI0BaHUSI.

JlocTikeHrne COIMaabHO-TICUXOJOTUYECKUX TEJIe 00ecrieqnBaeTCs opranu3anueil padboTsl

B Manblx rpynnax. KosiekTuBHas AeATeNbHOCTh MO3BOJSET pa3BUBaTh y OOYYaIOLIMXCS
KOMMYHHKATHBHBIE KadyeCTBa. BBIMONHEHWE TPpyNIONH NMPaKTUYECKUX 3aaHuil 0OecrednBaeT
peanu3alio OCHOBHBIX IOJIOKEHUH Merona Manbix rpymnn. CocTaB MallblX TPy MOMKET
MEHSIeTCSl TpU Mepexofie K H3YYEHHMIO CIEAYIOLIEro MoAyis. OJTo obecrneunBaer Oosee
YCIIEHIHYIO collManu3anuio odydarouuxcs. IIpoekTHas nesTenbHOCTh IpeaycMaTpUBaeT MOMCK
HEOOX0MMOW HenmocTaronieid WHGOpPMAMA B DHIUKIONEAHAX, CIPABOYHUKAX, HAYIHO-
HOMYJSPHO auTeparype, B UnTepHeTe u nip.

OOyuaromiass JeATeNbHOCTh TIearora 3aKJoYaeTcs B CO3AaHWW OpPTaHU3alUOHHO-
Ne1arornyeckux yciaoBUH Al ydeOHO-ITO3HABATENbHOMN /EATEIbHOCTH YUYEHUKOB, B OKa3aHUU
UM  TIearoTMYecKOd  TOJJICPKKH W METOJUYECKOW  MOMOIIHM,  00eCreuyrBarOIINX
rapaHTHPOBAHHOE PEIICHNE TUAAKTUYECKHX, PA3BUBAIOIIMX M BOCIIMUTATENIbHBIX 3a/1a4.

®dwu3mKa - HKCTIEPUMEHTAIbHAS HayKa, U3Yy4Jalomiasi IPUPOTHBIE SIBIICHUS ONBITHBIM ITYTEM.
[TocTpoeHneM TeopeTHuecKux Mojienelt pu3uKa 1aeT 00bsiCHEHHE HaOII01aeMbIX SIBJICHUH,
bopmynupyeT Gu3nIecKre 3aKOHBI, PECKa3bIBACT HOBBIC SIBICHUS, CO31a€T OCHOBY IS
IPUMEHEHHS OTKPBITHIX 3aKOHOB MPUPO/IbI B YeloBeueckoi npaktuke. [loaromy npu
OpraHu3aIly 3aHATUH 110 BHEYPOUHOU JEATEIHHOCTH OOJIBIIIOE BHUMAHUE YACISICTCS
HKCIIEPUMEHTAIBHBIM METOJIaM UCCIIE0BAHMS, YTOObI pa3BUBaTh Y 00YYaIOIIUXCsl HABBIKU
yueOHOM, TPOEKTHO-UCCIIEI0BATEIbCKON U TBOPUECKON JESTEIbHOCTH.



MexnpeaMerHblie CBA3H, pEaIU3yeMble IPOTPAMMON BHEYPOUHOH AEATEIBHOCTH «Mup

bu3uKI»:

MaremaTtuka: rpaduka, pemenue 3a1a4, IpOICHTHI.

buonorus: ;xuBbie OpraHu3Mbl, OMOIOTHYECKAst ONITHKA, KIEeTKa, Onocdepa.

XUMHS: COCTaB U CTPOSHHE BEIIECTBA.

['eorpadus: MeTOIbI U3yUECHUS KIIMMATa U HEJP 3eMJIH, aTMOC(EPHI.

DKOJOTHs: 3arpsizHeHNe aTMOC(EPBI, IKOJIOTHYECKUE TPOLIECCH, TAPHUKOBBINA AP QEKT,
ouocdepa.

1. Onucanue Mecra yqeﬁﬂoro npeamera B y‘l€6HOM InJ1aHe

B yue6nom mimane MBOY Tlonnapckoii COL Ha BHEYpOUHYIO NESITEIBHOCTD 10 (PU3UKE B
10-11-x kmaccax BbienieH 1 yac B Hememro. CoriacHo KajeHAapHOro rpaduka Ha
2023/2024 npenycmotpeno 34 yuebnbix Henenu. Cpok peanu3any mporpaMMsl — 1 rog.
HanpapiieHne BHEYpOYHOM JIeATSIIBHOCTH-ECTECTBEHHO-HAYYHOE.

2. Copep:xkaHue y4eGHOr0 Kypca

CopnepxaHne Kypca KaueCTBEHHO OTJIMYaeTcsi oT 0azoBoro kypca ¢usuku. Ha ypokax
3aKOHBI (PU3UKU PACCMATPHUBAIOTCS B OCHOBHOM Ha HEXHMBBIX 00BekTax. OmHAKO OYeHb
Ba)XHO, 4YTOOBl Yy Y4YalIUXCA IIOCTENEHHO CKJIAJIbIBAIUCh YOEKIEHHS B TOM, 4TO,
IIPUYMHHO-CJIEICTBEHHAs CBSI3b SIBJICHUI MMeEeT BCEOOIU XapakTep U 4TO, BCE SIBJICHMS,
IIPOUCXOSAIINE B OKPYXKAIOLIEM HAac MUpPE, B3aMMOCBA3aHbl. B Kypce paccMaTpuBaroTCs
BOIIPOCHI, HAIIPaBJICHHbIE HA pa3BUTHE HHTEpeca K (U3HMKE, K HKCIEPHUMEHTAIbHON
NeSITeIbHOCTH, (POPMUpPOBAHUE YMEHUIN paboTaTh CO CIpaBOYHOM juTepatypoid. Bo Bpems
u3ydyeHus Kypca «®Pu3uka BOKPYr Hac» pedsATa IMOIydaroT BO3MOXHOCTh MPOBOJUTH
UCCIIEI0OBATEIbCKUI MPOEKT Mo Jr00MYy M3 BbIOpaHHBIX HampaBieHuil. Ha HTOroBbIX
3aHATHUSIX 00YYaIOLIUECs BBICTYNAIOT U 3aLUIIAIOT CBON IIPOEKT.
DJIeKTPOMarHUTHbIE siIBJIeHHs — 8 yacoB

DJeKTpocTaTHUeCKue 3apsaabl. BEITOBBIE AyeKTporpuOopsl. JJomManiass
ANIEKTpONpoBojIKa. TexHnka 6€30MacCHOCTH MPU paboTe ¢ «OBITOBBIM 3JIEKTPUYECTBOM.
3HAKOMCTBO C pabOTOM MHIUKATOPHON OTBEPTKOM, JIEKTPUUECKUM TECTEPOM;
UCCIJIEOBAaHNE KBaPTUPHON ITPOBOAKH Ha M10KapOONACHOCTb, COCTABICHHUE
NPUHLMITAAIBHOW U MOHTAXXHON CXEMBI 3JIEKTPOIIPOBOKH, OCHOBBI AJIEMEHTAPHOTO
PEMOHTA OBITOBBIX AJIEKTPONPUOOPOB. DIIEKTPUUECKHE CBOMCTBA TeJa YelloBeKa.
buosnektpuuectBo. @OTOPELENTOPHI., IEKTPOPELUENTOPHI, BUOAIEKTPUIECTBO CHA.

MarHuTHO€ 10Jie ¥ )KHUBbIE OpraHu3Mbl. Mcronb30BaHNEe MarHUTOB B OBITY.
Hcnonp30BaHre MarHuTa Kak METaNIOMCKaTes.

Paguo. TeneBuaenue. BiusiHue 371€KTpOMAarHUTHOTO U3JTyYEHHS HA )KUBOM OpPraHU3M.
HccnenoBaHne HHTEHCUBHOCTH AJIEKTPOMArHUTHOTO U3JIyU€HUs AJIEKTPOOBITOBBIX
nprOOPOB C MOMOIIBIO PEHTTEHOBCKOM MIEHKH.

Mexanunyeckue Kojae0aHUs U BOJIHBI - 2 yaca

Mexanunueckue koaebanus u yenoBek. [Ipoucxoxnenue 6uopurmos. Cepaue u
3BYKH, COTIPOBOXKAAIOIINE paboTy cepaua U Jerkux, ux 3anucb. CTeTockonu
¢donenocKkom. BeicTyknBaHNE — Kak OJIMH U3 CIIOCOOOB OINpeeNICHHs pa3MepoB
BHYTPEHHUX OPTraHOB U UX COCTOSIHHUSI.

3BYK KaK CpeJCTBO BOCIIPHUATHUS U nepenaun nHpopmanuu. Opran ciayxa. Odmactb
CIBIIIMMOCTH 3BYKa. ['0J10CcOBOM anmapar 4yesoBeka. XapakTEPUCTUKH IoJIoca YeI0BEKA.
VYnbTpa3Byk U uHGpa3ByK. Pusznyeckre OCHOBBI YIbTPA3BYKOBOTO HCCIIEIOBAHNUS
YyeJioBeKa. 3BYKH NMPUPOIBIL.
TennoBble siBjIeHHs - 9 yacoB



Bunsl Temmonepenaun B Obity. Jduddysus. Kunenue. Borpocsl 6e3omacHOCTH B
TEIUIOBbIX  mpoueccax. CrnocoObl  HM3MepeHusi TemmepaTypbl. TepMOperyiasiTophI.
3HayeHue mBera Ui OQOPMIICHHS OBITOBBIX NPHOOPOB, MOCYIBI; MPOBEpKa pPabOTHI
BEHTUJISILINH; apomMaTH3aIus MTOMEILIEHUS, U3TOTOBJICHUE BOJIOCSTHOTO
rurpomerpa. HacolleHHbIH, HEHACBIIICHHBIN ap. BitasxxHOCTS. 3HaueHue
TEMIEPATYPHOTO peXUMa U BIAXKHOCTH JJISl )KU3HEIEATEIHbHOCTH YeJIOBEKa.
OnTuyeckue siBiennst - 14 yacos
®oromerpusi. CBETOBOM MOTOK. 3aKOHBI OCBEUIEHHOCTH. 3aKOHBI T€OMETPUYECKOM
ontuku. 3epkano. [loctpoeHnne n300paxeHusl B IJIOCKOM 3€pKajieé U B CUCTEME 3€pKall.
Tonkas nwWH3a: HaXOXJeHUE OO0BeKTa MO Xoxay jayded. Dopmyna TOHKOW JIMH3BI.
Crpoenue riasza yenoBeka. OU3NUECKUE OCHOBBI 3peHUs denoBeka. JledeKkTrl 3peHus u
crocoObl X ucnpasiieHusi. Pacuer mapameTpoB iuH3BI U M300pakenus. CriekTpanbHas U
PHEpreTHyYecKas 4yBCTBUTEIBHOCTh Tia3a. [lonHoe BHyTpeHHee oTpakeHue. BosHoBas
ontuka. [lucnepcusi ceeta. Untepdepenuus u nudpakuus cBera. CBETOBbIC SBICHUS B
IpUpOJIE.
3ammTa npoekToB — 1 yac
Bueypounast nesTeNbHOCTh MpeAnosiaraeT OoJIbIIYI0 CaMOCTOSATENbHYIO —paldoTy
yuanuxcsa. TeopeTndeckuii MaTepuan JOHKEH ObITh HEPa3phIBHO CBs3aH C MpakTHKOM. [lpu
noaoope AUIAKTHYECKOTO MaTepuaia MCIOJIb30BaTh 3aJlaHusl BCEX BUJIOB U ypoBHel. Bcee
MpPaKTUYECKHe padoThl MPOBOIAATCA 0€3 yKazaHwil K paboTe, YTOObI BBIMOJHEHUE 3aJaHHM
OBUIO TBOPUYECKUM TpoIecCOM. B cirydae 3arpyaHeHUH HEOOXOIUM MHIUBUAYAIbHBIA MOIXOI,
KOTOPBI 3aKIIF0YAETCs B UCIIOIB30BAaHUH KPATKOTO WM MOJIPOOHOTO onucaHusi padbotel. O0BEM
MaTepuaia U3y4aeMbIX TEM 3aHATUA U KOJMYECTBO OTBEIEHHBIX HA 3TO YAacCOB OIpPEIEISIETCS
CaMHUM y4HUTeIeM.
[Tpuemsl 1 MeTOIBI PaOOTHI, KOTOPBIE ITIAHUPYIOTCS MPH PEATU3AIUH TPOTPAMMBI:
-CaMOCTOSATEIbHBIE PA0OTHI C UCTOUHUKAMU WH(OpMAIINU;
-YCTHBIE COOOIICHHS YYAIIUXCSI C TIOCIEAYIONIeH JUCKYCCHEH;
-9BPUCTHYECKHE OeceIbl;
-3JIEMEHTBI UTPOBBIX TEXHOJIOTHUI;
-BBIMIOJIHEHUE KCIIEPUMEHTAIBHBIX U IPAKTUYECKUX paboT MO TEIUIOTE,
OIITHKE;
-paboTa ¢ TUAAKTUYECKUM MaTepHaioM;
-CaMOKOHTPOJIb YYallIUMKCS CBOMX 3HAHUM 1O BOIpOcaM JJisi TOBTOPEHUS.

3. IIporpamMmMHoe U y4eOHO-MeTONYECKOe oDecneueHne

IleyaTHbie y4eOHHUK Jlureparypa
nocooust (aBTOp,
Ha3BaHHe, roJl 1. BormanoB K.}O. «®u3uk B roctsx y
H3JaHus, ouonora» M, Hayka, 1986;

H3aTeJIbCTBO) 2. Kabapaun O.® «BueypouHnas paboTa 1o
¢uzuxe» M, [Ipocsenienue 1983;

3. Ilepenbman «3anumarenbHas puzuka» 1-3
yactb M, Hayxka 1980;

4. Tapacos JI.B ®u3zuka B npupoae M,
IIpoceemenue 1988;

5. CmupnoB A.Il., 3axapoB O.B. Becénplii 6an
Y BIIyMYMBBIA ypok: OU3HUECKHUE 3aJa4H C
JMPUYECKUMU yclioBUsIMH. - M.: Kpyrosop,
1994;

6. VYconsues A.Il. 3agaun no ¢pusuke Ha
OCHOBAHHH JINTEPATYPHBIX CIOKETOB. -




ExarepunOypr: V-®axropus, 2003;

7. EnoxoBuu A.C. CipaBoYHHK 1O (HU3UKE U
texHuke. - M.: [Ipocsemenue, 2006;

8. «llo3naii camoro cebs» / bubnmoreka
«IlepBoe cenTsOps» cepusa «Du3HKa»
BbIyck Ne26 2009;

9. Kuxown U.K. Pacckassl 0 ¢pusuke u
¢usukax // bubnmuoreuka «KBanty». Beim.
53. M.: Hayka; 1. pen. ¢u3.-mart. JuT.,
1986;

10. I'appniepmureiin JI. 3annmarenbHast
¢dusuka». - M.: PocmdH, 1998;

11. Mapos M.41. [Tnaners CoHeuHON
cucrembl. — M. Hayka, 2011;

12. Tutr Tom Hayunslie 3a0aBbl. Pusnka:
OTIBITHI, (POKYCHI U Pa3BIICUEHUS: TIEp. C
¢p. - M.: ACT: Actpens, 2007;

13. Yoxkep k. ®usnueckuit peitepsepk. - M.:
Mup, 1979.

14. JleonoBuu A.A. ®uznveckuit
kanenockon. - M.: bropo KBan Tym,
1994,

15. Apakensa M.K., Baiinmreiin JI.A.
DNIeKTpOOE30MaCHOCTh B )KIJIBIX 3JJaHUSX. -
M.: Dueproaromusaar 1983;

16. Tynpuunckuit M.E. CoopHHK
KaueCTBEHHBIX 3a7a4 1o (usmnke. M.:
«IIpocemtenue» 1965;

17. FOdanosa U.JI. 3annmarenbpHbie Beyepa
no (¢u3uKe B cpepHel mkone. M.
«IIpocsemenuer, 1990.

padouasn
TeTpajb,
TeTpaju 1Jisi
J1adopaTOpPHBIX
pador

1.B.®. lunos Pabouas Tetpaan mmis
IIpOBEJICHUS JIabopaTOpPHBIX padoT 9 kiacc. —
M.: IIpocsemenue , 2007

2. B.A. KacesHos, B.A. Koposun Terpanp s
nabopatopHbix padot 10 kinace — M.: [Ipoda,
2008

3. B.A. KacesHoB, B.A. KopoBun Terpaap ais
nmabopaTtopHbix padoT 11 kimacc — M.: Ipoda,
2008

JIUJIAKTHYECKHE
MaTepHuaJIbl

Kaproukun-3aganus JUIS BBITIOJIHEHUS
npaktuuyeckux pador./ B.®. HlunoB — M.:
ITpocsemenue , 2002.

Paznarounslif Mmatepuan no ¢usuke / Yuakoa
M.A. — M.: [Ipocsemenue , 1990.

MeToJuYecKue
MaTepHAaJIbI

Temarndeckne NPE3CHTAIMUIIO COAEPKAHUIO
MPOTPAMMBI BHEYPOUYHOU JEATEIIbHOCTH
«Du3nka BOKpYTr HACH

TexHnuyeckue cpeacrsa o0y4eHust

Kommerorep ¢ BeIXOgOM B HHTepHer,
MYJIBTUMEIUNHBIN ITPOEKTOP.
KomrmiekTs y4e0HO0-1a00paTOPHOTO




0o0opyoBaHue ISl POBECHUS MPAKTHUECKUX
pa0or.

Harasigabie mocooust Tabmuipl, MakeTbl, NCUCTBYIOIIHE MOJIEIH,
MeyaTHbIE M HWHTEpPaKTUBHBIC IUIAKaThl IO
H3y4aeMbIM TeMaM

Hudgposbie HHTEpPHEeT- bubnuoreka — Bc€ 1o npenmery
o0pa3oBaTejibHbIE | pecypchl «Dusukay. http://www.proshkolu.ru
pecypchbl: Buneoomnbitel Ha ypokax. http:/fizika-

class,narod.ru

Ennnasg xoimieknus L{I/Iq)pOBHx
obpa3oBaTenbHBIX pecypcos. http://school-
collection.edu.ru

HNHTepecHbIe MaTepuaibl K ypokaM (DU3UKH 110
TEMaM. HarjisiJHbIC ocooust K

ypokawm. http://class-fizika.narod.ru
[Tudpossie 0OpazoBaTeIbHBIC

pecypcsr. http://www.openclass.ru

DNeKTPOHHbIE y4eOHUKHU 1o
¢busuke. http://www.fizika.ru
npo4une Cepus nmuckoB DVD: Mynbrumenuiinoe
(muckm, 31. yaeOHoe mocooue «HarmsaHas Gusnkar
nocoousi u Cepus JTMCKOB DVD: COopHHK
T.IL.) JIEMOHCTPALITOHHBIX ~ OMNBITOB JJISI  CPEIHEHN

obmreoOpazoBarenbHoi  IIKOIBl  «IIIKOMBHBIH
¢dusnueckuii skcnepuMeHT» / CoBpeMEHHBIN
rymMaHuTapHblii yauBepcuteT 2006

Cepus muckoB DVD: «DHuukonenus aroma
/ Tockapnopanus «Pocatomy», 2012

Juck  «Atom Ha chayx0Oe  4ermoBeKy»/
INockapniopanus «Pocatomy», 2001

4. Tlmanupyemble pe3yJibTaThl OCBOCHHUSI Y4eOHOI0 peaMeTa, Kypca

[InanupyemMble pe3ysbTaThl OCBOCHUS ITPOTPAMMBbI HAITPABJIECHBI HA PA3BUTHE YHUBEPCATbHBIX
yueOHBIX JeWCTBUMN, yaeOHOM 1 obmenonb3oBarenbckoit MKT-kommnerenTHOCTH 00yUaronuxcs,
OTIBITA MPOEKTHOM AESITEIbHOCTH, HABBIKOB PabOThI ¢ UHPOPMAIIUEH.

JIuyHOCTHBIE:

CdopMHPOBAHHOCTH TTO3HABATEIILHBIX MHTEPECOB K MPAKTUYECKON M MPOEKTHOM JESITEIIBHOCTH
U OCHOB COLMAIBHO-KPUTUYECKOTO MBILUJIEHUS HAa OCHOBE DPAa3BUTUS HHTEIUICKTYAJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEN yualmxcs;

YOexxIeHHOCTh B BO3MOXHOCTHM TO3HAHUSA TPUPOJBI, B HEOOXOJUMOCTH Pa3yMHOTO
WCTIOJIb30BaHUS JOCTH)KEHUN HAYKH M TEXHOJOTWH IS TAJIbHEHIIEro Pa3BUTHS YEJIOBEUECKOTO
oOlIeHus, yBaKeHHE K TBOpLAM HAyKd U TEXHUKHU, OTHOIIEHHE K (PU3UKE KaK K IJIEMEHTY
o011e4en0BeYecKoil KyabTyphl;

CaMOCTOATEIHHOCTh B MPHOOPETEHUH HOBBIX 3HAHWHM U MPAKTUYECKUX YMEHHUH MOHUMAHUH UX
3HAYEHUS JIJIs1 JAaJbHEUIIEero N3y4YeHHs €CTECTBEHHBIX AUCIHUILINH;

MotuBanusi  00pa3oBaTENbHON  JIEATENHHOCTH  IIKOJIHHUKOB Ha OCHOBE JUYHOCTHO-
OPUEHTHUPOBAHHOTO MOJX0/1a;

YMEHHH OTpPEAENsATh TPAHUIIBI COOCTBEHHOTO 3HAHWS M HE3HAHUS; PAa3BUTHUU CIIOCOOHOCTU K
CaMOOIIeHKE (OLEHMBaTh COOCTBEHHYIO Yy4YeOHYIO JAESTEIbHOCTb: CBOM JIOCTHXKEHUS,
CaMOCTOSITENIbHOCTh, MHUIIUATUBY, OTBETCTBEHHOCTb, IPHYMHBI HEY/1a4),


https://www.google.com/url?q=http://www.proshkolu.ru&sa=D&source=editors&ust=1668961265344819&usg=AOvVaw0hH7ol11E5e2fLElTtt4iZ
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&source=editors&ust=1668961265352636&usg=AOvVaw0xnm4WgE-3aN89nwGLiFM9
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&source=editors&ust=1668961265352636&usg=AOvVaw0xnm4WgE-3aN89nwGLiFM9
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&source=editors&ust=1668961265353270&usg=AOvVaw2YaILwEZfypRBwy2Kh4Ne3
https://www.google.com/url?q=http://www.openclass.ru&sa=D&source=editors&ust=1668961265353767&usg=AOvVaw2x1nEco30tHmmX3q7xD5kj
https://www.google.com/url?q=http://www.fizika.ru&sa=D&source=editors&ust=1668961265354293&usg=AOvVaw1zVT3YhNWCW64HpzmLx-x6

DopMHUpPOBAaHHE LICHHOCTHBIX OTHOLICHUN JOYI K APYrYy, YYMTENIO, aBTOpPaM OTKPBITUH U
M300peTeHMH, pe3yabTaTaM O0y4ICHHUS.

c(OPMHPOBAHHOCTH KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHHUH U COTPYAHUYECTBE CO
CBEPCTHUKAMM U YUUTEIIEM;

ycBoennn Tb mpu mnpoBeneHHMH NPAaKTUYECKUX pPadOT, CHOPMUPOBAHHOCTH OEpPEKHOTO
OTHOILEHHSI K HIKOJIbHOMY 000pYI0BAHUIO.

MertanpeamerHsle:

B cdepe pecynamusnbix yHuBepcanbHbIX y4eOHbBIX JeHCTBUI:

OBnajeBaTh HAaBBIKAMH CaMOCTOSITEIBHOTO NPUOOpPETEHUs HOBBIX 3HAHWH, OpraHU3aluu
y4eOHOH JesATeNbHOCTH, IIOCTAaHOBKA IieNiell, IUIAaHUPOBAHMs, CaMOKOHTPOJII U  OLEHKH
pEe3yNbTaTOB CBOECH JACATENBHOCTH, YMEHUSMM IPEIBHUIECTH BO3MOXKHBIC PE3YNIbTaThl CBOMX
JIEHCTBHI;

[ToHuMaTh pa3nuuust MEXIy HCXOAHBIMH (PaKTaMu M TUIOTE3aMH JUIS UX OOBSCHEHHS,
TEOPETUYECKUMU MOJIEJIIMU U peaIbHbIMU OOBEKTaMHU, OBJAJeBaTh YHUBEPCAIbHBIMU
y4eOHbIMH JCHCTBUSIMM Ha NpUMEpax THUIOTE3 s OOBSCHEHHS W3BECTHBIX (DAKTOB U
9KCHEPUMEHTAJIbHON IPOBEPKU BBIIBUIAEMbIX TI'MIIOTE3, pa3pabOTKM TEOPETHMUYECKUX MOJelen
MPOLECCOB WIIH SIBJICHUIA;

B cdepe nosnasamenvuvix ynuBepcanbHbIX y4eOHBIX 1€HCTBUMI:

dopMHpOBaTh YMEHHS BOCIPHHHUMATh, IepepadaThiBaTh M MPEACTABIATh WHPOPMALHIO B
CJIOBECHOH, 00pa3HOi, CHUMBOJMYECKOW (Qopmax, aHaIM3UpoBaTb U IepepadaThiBaTh
MOJYYEHHYIO MH()OPMAIMIO B COOTBETCTBHHU C IOCTABJICHHBIMH 33J]a4aMH, BBIICISTH OCHOBHOE
COJIep’KaHUE NPOYUTAHHOIO TEKCTa, HAaXOJUThb B HEM OTBETHl Ha IOCTaBJICHHBIE BOIPOCHI U
M3J1araTh €ro;

BBIJIBUT'aTh TUIIOTE3bI, OCYILECTBIIATh UX IPOBEPKY, [10JIb30BAThCS OMOIMOTEUHBIMU KaTaJIOTaMH,
CHENHATBHBIMH CIIPABOYHUKAMH, YHUBEPCATBHBIMH SHIIUKJIOTECIUSMHE JIJTsl TIOMCKA HHPOPMALIUU
00 oOBeKTax.

[IproOperaTh ONBIT CAMOCTOSITENFHOTO TIOWCKA, aHaiau3a u oTrOopa wuHOpMamuu ¢
UCIOJIb30BAaHUEM pa3IMYHBIX HCTOYHHMKOB, M HOBBIX HMH(DOPMAIIMOHHBIX TEXHOJOTUH IS
peleHus MO3HaBaTeNIbHBIX 33/1a4;

OcBauBaTh TIpHUEMbl JEHCTBUI B HECTaHAAPTHBIX CUTYaLUAX, OBJIAJEBATH IBPUCTUYECKUMU
METOJJaMH pelIeHUs! TpoOIeM

B cdepe xommynukamusnvix yHuBEepCaIbHBIX YUEOHBIX AEHCTBHIMA:

Pa3BuBaTh MOHOJIOTMYECKYI0 M JUAJIOTMYECKYI0 pe€4b, YMETh BBIPAXKaThb CBOW MBICIH U
CHOCOOHOCTH BBICIYIIMBAaTh COOECEeHUKA, MOHMMAaTh €ro TOYKY 3pEHHs, NMpU3HaBaTh IPABO
JIPYroro 4ejoBeKa Ha €ro TOYKY 3peHus, IPU3HABATh IIPABO JPYroro 4ej0BeKa Ha HHOE MHEHHE,
®opmupoBaTh yMeHHUs padoTaTh B TPYIIE C BBHIIOJHEHUEM DPA3JIMYHBIX COLMAIBHBIX POJIEH,
IPEJICTaBIISITh U OTCTauBaTh CBOM B3IJISAbI U yOEXK/I€HUS, BECTH TUCKYCCHIO.

IIpeamerHsbIe:

®opmupoBaTh NPEICTaBICHUS O 3aKOHOMEPHOU CBS3M U IMO3HAHUS PUPOJIbI, 00 0ObEKTUBHOCTH
HAY4YHOTO 3HAHM; O CUCTEMOOOpasyrolel ponu (pU3MKKM AT Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKM M TEXHOJIOTHH; O HAyYHOM MHPOBO33PEHHMM KaK PE3yJIbTATE M3Y4YECHHS OCHOB
CTPOEHUS MaTepuu U GyHIAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

®opmupoBaTh NepBOHAYANIbHbBIE MPEACTABICHUS O (HU3MUECKON CYIIHOCTH SIBICHUM NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX M KBaHTOBBIX), BUAAX MaTepuu (BEIIECTBO U
1oJie), IBUKEHUH KaK Crloco0e CyIIeCTBOBAHUS MAaTEPHH; yCBaUBaTh OCHOBHBIE UM MEXAHUKH,
aTOMHO-MOJICKYJIIDHOI'O Y4Y€HUs O CTPOEHUHU BEILECTBA, JJIEMEHTOB JJIEKTPOJUHAMUKU U
KBaHTOBOU (PM3UKU; OBJIa/IeBaTh MOHATUHHBIM aIllapaToM M CUMBOJIHYECKHUM SA3BIKOM (DH3HKHU;
[TpuoOperaTh ONBIT NPUMEHEHUS HAYYHBIX METOJIOB IO3HAHMS, HAOMIOACHUS (PU3UUYECKUX
SBJIEHUH, MPOCTHIX SKCIEPUMEHTAIBHBIX HCCIEIOBAHUM, MPSIMBIX M KOCBEHHBIX M3MEPEHUHU C
UCTOJIb30BAaHUEM  AQHAJIOTOBBIX M IIM(POBBIX  HM3MEPHUTEIbHBIX MPUOOPOB; MOHUMATh
HEn30€KHOCTh MOTPEUTHOCTH JIFOOBIX U3MEPEHMUIA;




Oco3HaBaTh HEOOXOAMMOCTH TNPUMEHEHUS JOCTIDKCHHH (U3UKM M TEXHOJOTHH Ui
PALMOHAIEHOTO TPUPOAOIIOIB30BAHNS;

OBnageBaTh OCHOBaMH O€30MACHOTO HCIIOJIB30BAHMSI E€CTECTBEHHBIX M HCKYCCTBEHHBIX
NIEKTPUYECKUX W MAarHUTHBIX HOJEH, JICKTPOMarHUTHBIX M 3BYKOBBIX BOJH, €CTECTBEHHBIX H
UCKYCCTBEHHBIX HOHHU3UPYIOIIMX M3Iy4eHHH BO W30€KaHWE MX BPEIHOTO BO3ICHCTBUS HA
OKPYXXAIOLIYIO CPEy ¥ OPraHU3M YeJIOBEKa;

Pa3BuBath YMCHHC IIJIaHUPOBAThH B HOBCGI[HCBHOP’I KHN3HU CBOU HeﬁCTBHSI C NPUMCHCHHCM
HOJTYYCHHBIX 3HAHUM MEXaHUKH, IEKTPOJUHAMHUKH, TEPMOJAMHAMUKU W TEIUIOBBIX SIBICHHU C
1LIeJIbI0 COEpEKEHNUS 3/10POBBS;

@®opMupoBaTh MPEICTABICHUS O HEPAMOHAIFHOM HCIOJIb30BAaHUH HPUPOJIHBIX PECYPCOB H
DHEPIUHU, O 3arpsA3HEHUH OKPYKAIOLIeH Cpeabl Kak CJIEeICTBHM HECOBEPIICHCTBA MALIMH U
MEXaHHU3MOB.

Oob6opynoBanne

[leHTpa 00pa30BaHMs €CTECTBEHHO-HAVYHOI M TEXHOJOINYECKOM

HanpasJjeHHocTell «To4ka pocra»
MYHHUIUIIAJIBHOI0 OKOIKETHOI0 00111e00Pa30BaTEeIbHOI0 YUPeKICHU S

«Ho.lmapcmm cpeanss oﬁmeoﬁpasoBaTenLHaﬂ HIKOJIa»

OtBerctBeHHbld | HanmeHnoBanue 000py10BaHUS KomnuectBo
H.H. Kamenckui Hudporas nadboparopus o Gpusuke 4
(puzuka, kaOuner | (ydeHUUECKas)

Ne10)
OI'D - maboparopust 7
HoyTtOyxk 7



https://s05002.edu35.ru/images/files/prikaz_tochka_rosta.pdf
https://s05002.edu35.ru/images/files/prikaz_tochka_rosta.pdf
https://s05002.edu35.ru/images/files/prikaz_tochka_rosta.pdf

IIpumepHoe TeMaTHYeCKOe IVIAHUPOBaHMe Kypca “Mup ¢puszuku ”
10 -11kaace (1 yac B HeleJII0)

Ne [ Tema Kouaun4vecTBo yacoB | JlabopaTropHble
n/n padoThI
1 DJIEKTPOMAarHUTHBIE SIBICHUS 8 1
2 Mexanuueckue KoneGaHus u 2
BOJIHBI
3 TenuoBble sIBJICHUS 9 3
4 OnTuyeckue SBJICHUS 14 4
5 | 3ammTa npoexkToB 1
Bcero 34 8
Ne Tema 3aHATHA
3aHSTHS
n/n
JIeKTPOMArHuTHbIE siBJieHHs (8 yacoB)

1 DneKTpuYecKue 3apsabl U )KUBbIE OPraHU3Mbl. BinsHue 31eKTpudecKoro
T10JI51 HA )KMBBIE OpraHu3Mbl. brosnexTprudecTso.

2 JlabopaTopHas padora «OnpeneneHue CONpOTUBICHUS TKAHEH YeJTOBEKa»

3 [TpupoaHbIe ¥ HCKYCCTBEHHBIE DJIEKTPUUECKUE TOKU.

4 VcTopust sHEpreTUKy. DHEPrust JIEKTPUYECKOr0 TOKA U €€ UCII0JIb30BAHMUE.

5 Kondepennus «nekTpruieckue ceTH mpooJieMbl U IEPCIICKTUBBI.
AJbTEepHATUBHBIE HCTOUHUKH SHEPTUN

6 MaruuTtHoe nosue 3eMJId U €ro BIMSHHUE Ha YEJIOBEKa.

7 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH HU3KOM 4acTOTHL. PagnoBoIHbI U
YeJIOBEK.

8 Bronornveckne CBOWCTBA AIEKTPOMArHUTHBIX BOJIH BBICOKOW YaCTOTHI.

Mexannueckue KoJie0aHUA U BOJIHBI (2 yaca)

9 Konebanus u BosHBI B ®KUBBIX opranu3max. KonebaHus u yenoBek.
buopurm.

10 3BYK KaK CpPeJICTBO BOCIIPUATHS U Nepenadr HHPopMaluu. Y IbTpa3ByK U
nH(}pa3BYyK.

TensioBble siBJieHUs1 (9 4acoB)

11 DHeprus TormBa. TernodHepreTuka. Bivsaue TeMnepaTypHbIX yCIOBUN Ha
KHM3Hb YEJIOBEKa.

12 JlabopaTopnasi padora «l3MeHeHne TemnepaTyphl BELECTBA IPU
nepexoie ¢ TBepAOro B razoodpasHoe coctosinue. [loctpoenue rpadpuka
3aBHCHMOCTH TEMIIEPATYpPhl TEJIa OT BPEMEHN.

13 TermoBoe 3arpsizsHeHne atMocdepsl. Perenne 3aaad.

14 Bunet Tpancniopra. [IpuMeHeHre pa3nuyHbIX BUAOB TPAHCIIOPTA B HAIIEM
peruone. BiusHue paboThl TEMIOBBIX ABUraTesIel Ha 9KOJIOTHYECKHE
IPOIIECCHI.

15 Kpyrastit cron: «M3MeHeHne kiumaTa - HapHUKOBbBIN 3P EeKT U riaodanbHoe
MOTETUICHUE KIIMMAaTay.

16 TenioBble MPOLIECCHI B TENIE YEIOBEKA.

17 JlaGopaTopHas padora «OnpeeneHue IpIXaTeIbHOr0 00bhEMa JIETKIX
YEJIOBEKA»

JlabGoparopuas pabdora «OnpezeneHre 1aBIeHUsI KPOBH YEJIOBEKa

18 Pemienue skcniepuMeHTanbHbIX 331a4. (OcHOBHOE ypaBHeHHe MKT,
KOJIMYECTBO BEIIECTBA)

19 Pemenue skcriepuMeHTaNbHBIX 3a7a4. (Y paBHEHUE COCTOSHUS UCAIbHOTO




rasa. BmaxxHocts Bo31yxa)

OnTunyeckue sijaennsi (14 yacon)

20 dotomeTrpusi. CBETOBOM MOTOK. 3aKOHBI OCBEIIEHHOCTH. JIabopaTropHas
pabota «OnpeneneHne ypoBHs OCBEIIEHHOCTH B KJIacce»

21 HckyccTBeHHOE OCBEIeHHE. BUIbl 2JIEKTPUYECKUX JIAMIL.

22 3epkanbHOE U paccessHHoe (Muddy3Hoe) OTpakeHUE CBETA.
OkcnepuMeHTanbHas padora: «llocTpoeHne n300pakeHust B IIIOCKOM
3epKajey.

23 OkcnepuMeHTanbHast padorta: “MHOroKpaTHOe N300paKeHNe peaMETa B
TJIOCKUX 3epKajiax’.

24 Jlunsel. ['na3 kak ontudeckas cucrema. Jledextol 3penHus.

25 ITocTpoenne n300paskeHus B CHCTEME 3epKall.

26 [Tone 3penus.

27 Crnioco0bl uctipaBieHus 1eEKTOB 3PCHUSI.

28 JlaGopaTopHnas padora: «Onpenenenne GOKyCHOrO pacCTOSHUS U
ONITUYECKOU CHUITBI OUKOB)»

Pemenune sKcriepuMeHTATBHBIX 3a]1a4.

29 CBeToBbI€ ABIICHUS B IpHUpoJie (pagyra, MUPaxKu, rajo).

30 OnTHyecKkre WUTIO3UU HAIllero 3pEHHUs.

31 Bbuonornueckas ontuka. (OKuBble 3epkana, ria3-TepMOMETp, PACTEHUS -
CBETOBOJIbBI).

32 XKusoii cer. (CBeueHne MOPsI, CBETALIUECS OPraHU3MBbl,
XEMHIJIFOMUHECIEHITUS, OMOIFOMUHECIICHITHS ).

33 DKoJoru4eckue npodiaeMsl 1 obecreueHrne YCTOMUYUBOCTH Onocdepsl,
CBSI3aHHBIE C PACCESTHHEM U TOTJIONICHUEM CBETA.

3ammra npoexkToB (1 yac)
34 3anTa npoeKToB




