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AHHOTAIMA

Paboyas mporpamma JONOTHUTENBHOTO 00pa3oBanus «HOHBIH HU3HK» eCTECTBEHHO-
HayYHOU U TEXHOJIOIMUYECKOMN HAIPaBICHHOCTH pealn3yeT OCHOBHYIO 00pa30BaTEIbHYIO
nporpamMmy cpeanero oopazosanus MKOY COILL Nel8. B mporpamMme nperycMOTpeHbI
BO3MOXHOCTH IJIA pa3BUTUA OCHOBHBIX BUIOB ACATCIIBHOCTH 06yqafoumxc;1 B COOTBETCTBHU C
X BO3PAaCTHBIMHU 0COOEHHOCTSIMH.

B xo1€e n3yueHns JaHHOTO Kypca, yJalluecs He TOJIbKO YAOBJIETBOPAT CBOU
oOpa3oBaTesbHbIe TOTPEOHOCTH, HO U MOJIy4aT HAaBBIKK MCCIIEOBATENBCKOM eI TETbHOCTH,
MO3HAKOMSITCSI C METOIaMH UCCIICIOBAHUS B (PU3UKE U OMOJIOTHH, TIOJTy4aT KPaTKUE JTaHHBIC O
MEIIMIIMHCKOM 1 OMoJIorudecKkoi anmaparype. HaBbiku, mosydeHHbIe TpH paboTe ¢
M3MEPUTEILHBIMU MTPUOOPAMU, BHITIOTHEHUE MTPAKTUYECKUX PAOOT M MOCTAaHOBKA HKCIIEPUMEHTA
MIPUTOJIATCS B NaJbHEUIIIEH HAyYHO-TEXHUUECKOU e TeTbHOCTH. OOBICHEHHUE OTACIBHBIX
MIPOIIECCOB, MPOUCXOAIINX B )KUBBIX OpraHU3Max Ha OCHOBE (PM3NYECKUX 3aKOHOB MIOMOXKET UM
YCTaHOBUTDH NMPUYMHHO-CJIEACTBEHHBIE CBSI3M, CYIIECTBYIONINE B )KMBOU U HEXKUBOUM MPUPOJIE,
chopMuUpyeT UHTEPEC HE TOIBKO K (PU3UKE, HO U K HAYKE B I[EJIOM.

[IporpaMmma Kypca HOCUT NPAaKTUKO-OPUEHTHUPOBAHHBIN XapakTep C JJIEMEHTAMHU Hay4HO-
HCCIEA0BATENBCKOM AECSITENBHOCTH U IOCTPOEH C ONIOPOW HA 3HAHUS U YMEHHSI, TIOJTy4YEHHBIE
yUalIUMHCS IpU U3yuyeHUU GU3UKH, XUMUHU, OUOJIOTHH.

Kypc «tOnblit pusmk» sBisercs HHTETpUPOBAHHBIM U MPEANoIaraeT 3HaKOMCTBO C
onpeeNEHHBIM aclieKToM 0a30BOil HayKH - GU3MKU U HANpaBJIEHUSMHU HCCIIEI0BaHUMN, KOTOPbIE
BO3HUKJIM Ha CThIKE (PU3MKHM XMMHUU, OMOJIOTHH, U 9K0JIOTuU. OH CIOCOOCTBYIOT paclIMpEHUI0
Kpyrosopa oOyyaromuxcs, IoJIepKaH1I0 MHTepeca K U3y4eHUIO (PU3UKH U HalpaBJIeH Ha
pEILIeHNEe TMYHOCTHO 3HAYMMBIX Ul yY€HUKA IPUKIAJHBIX 3a1a4. BKitoueHue B mporpaMmmy
BOIIPOCOB, CBSI3aHHBIX C (PU3MKOM UesIOBEKa, MO3BOJIUT yJallUMCs IPOJIBUHYTHCS 10 ITyTH
MO3HAHUA CaMMX ce0sl, Tydlle MOHATh PUPO/TY YEIOBEKA M €0 BO3MOXKHOCTEH.

IMosgscHuTeAbHAA 3AIIUCKA

Paboyas nmporpamma 1o JonoJHUTENBHOTO 00pa3oBanus «HOHBIN (pu3MK» MpeHa3HauUeHa
s oOyqaronuxcst 10 ki1accoB 1 pa3paboTaHa Ha OCHOBE CJIEIYIOLUIMX HOPMATHBHBIX
JAOKYMEHTOB:

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

o mpuka3za MunucrepcTBa oOpasoBanus u Hayku Poccuiickoit @enepanuu ot 17 gexadps 2010
r. Ne 1897 «O6 yrBepxkaeHun ¢enepalbHOro roCyIapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOIO 00111ero o0pazoBaHus» (B pefakuuu npukaza Munoopuayku Poccun
ot 31 nexabps 2015 r. Ne 1577);

e mnpukaza MuHucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 1. Ne
413 «OO0 yTBepxaeHUH (PeaepabHOTO rocy1apCTBEHHOIO 00pa30BaTEIbHOTO CTaHJapTa
cpeaHero o0riero o0pa3oBaHuUs C U3MEHEHUSIMHU, YTBEPKAEHHBIMU MTPUKa3aMu
MunucrepcTBa 00pazoBanus U Hayku Poccuiickoit @enepannn Nel645 ot 29.12.2014 r., Ne
1578 o1 31.12.2015 1., Ne 613 ot 29.06.2017 .

e KOHIIEMIMH JyXOBHO-HPABCTBEHHOI'O PAa3BUTHUS U BOCIIUTAHUS JIMYHOCTH IPaKIaHNHA.

o CanlluH 2.4.2.2821-10 «CanuTapHO-3MH1I€MHOJIOTUYECKHE TPEOOBAHUS K YCIOBUAM U
opraHuzaiuy 00yueHus B 00111e00pa30BaTeIbHbIX YUPEXKICHUSIX»: MOCTaHOBJIEHH [ 1aBHOTO
rocyJapCTBEHHOTO caHuTapHoro Bpauya Poccuiickoii @eneparun ot 29 nexadbpst 2010 Ne 189.

e VYue6Horo mmana MKOY COIII Nel8 na 2023-2024 y4eOHbIii ro.



AXTyaJIbHOCTb JIaHHOM IporpamMMbl 00YCJIOBIIEHA €€ METOA0I0IMUECKON 3HAUMMOCTBIO -
pa3BUTHE y NIKOJFHIUKOB MOTHUBAIUH K M3ydeHHIO Gpu3uku. Kypc mMeeT ecTeCTBeHHO-HAYIHYIO
Y TEXHOJIOTMYECKYIO HAIPaBJICHHOCTH OOIIEKYIbTYPHOTO ypoBHs. Du3nka Kak HayKa o
HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BEICTYIIAsl B KAYECTBE YI€OHOTO IpeAMETa B IIKOJIE,
BHOCHT CYILIECTBEHHBII BKJIaJ] B CHCTEMY 3HaHHIA 00 OKpyxkaromeM mupe. OHa pacKpbIBaeT poJib
HAyK{ B SKOHOMHYECKOM U KYJIBTYPHOM Pa3BUTHH OOIIECTBA, CIOCOOCTBYET (POPMHUPOBAHUIO
COBPEMEHHOTO HAyYHOTO MUPOBO33PEHUS

®I'OC HOBOTO NMOKOJIEHUS TPEOYET UCIOIB30BaHUS B 00pa30BaTEIbHOM MPOIECCE METOI0B
Y TIPUEMOB TIPOEKTHO-HMCCIIEIOBATENBCKOM IeITeNFHOCTH. BKITIOUeHnEe MeTo/1a IPOEKTOB B
OpraHu3aII0 BHEYPOUHOU JAEATEIHHOCTH JA€T MHOTO NMPEUMYIIECTB U TOJIOKHUTEITHHBIX
pe3ynbTatoB. [IpoekTHas IesTeTbHOCTh JaéT BO3MOKHOCTh HHTETPHPOBATH TEOPETHIECKUE
3HaHUS U IPAKTHYECKHE HABBIKH, IPUOOPETaTh HABBIKH B3aUMOICHCTBHSA B Tpymme. s
YUEHHKA MPOEKT- 3TO BOBMOKHOCTh TBOPYECKH PACKPBITHCS, IPOSIBUTH Ce0s1 MHANBUIYATEHO
WK B KOJUIeKTHBE. [IpoeKT maét 00yJdaronumMcst OIbIT IMOUCKa HH(QOPMAITHH, TIPAKTHIECKOTO
pUMEHEHHs 00yYeHHs, CAMOPA3BUTHSI, CAMOPEATN3AIlMU U CaMOaHAIIN3a CBOCH NI TETbHOCTH.
3HaHUs, YMEHUS ¥ YHUBEpPCAbHBIC y4eOHbIC AEHCTBUS, HEOOXOIUMBIC ISl OPraHU3aIuN
MIPOEKTHO-UCCIIeIOBATEIBCKON ICATEIIEHOCTH B IIIKOJIE, B OyIYyIIEeM CTaHYT OCHOBOM ISt
OpraHu3aIluy HayYHO-UCCIIEIOBATEIIBLCKON ICATEIILHOCTH B BHICIIUX U CPEIHUX
po(hecCHOHATBHBIX YYEOHBIX 3aBEICHUSX, TIO3BOJISIFOT CTaTh KOHKYPEHTHO -CIIOCOOHBIMU Ha
pBIHKE TpyJa U B J11000i cepe mpodecCHoHATbHON IS TEIHHOCTH.

Heob6xomuMbIM ycroBreM peaan3alui JaHHOM MPOorpaMMBbl SIBJISETCS CTPEMIIEHUE Pa3BUTh Y
00yJaroImXxcsi yYMEHHE CaMOCTOsATeLHO padoTaTth, KT -koMmeTeHmm, a Takxke
COBEPIICHCTBOBATh HABBIKM OTCTaUBAaHUSI COOCTBEHHON MO3UIMHU T10 OINpeeIEHHOMY BOIIPOCY.
esan Kkypca:

® 3HAKOMCTBO yYalllMXCS C BAXXHEHITUMHU METOJaMH IPUMEHEeHHsI (PU3NUEeCKUX 3HAaHUHN Ha
MIPaKTHKE;

e (opmupoBaHuE LIETOCTHOM €CTECTBEHHOHAYYHOM KapTUHBI MUpa Y4alIuXCs.

3anayu kypca:

® pa3BHUTHE NO3HABATEIBHOTO UHTEPECA, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
y4YalIuXcs B MPOLIECCE CAMOCTOSITENIbHOTO MPUOOPETeHUS 3HAHUM € UCTIOJIb30BAaHUEM
Pa3IMYHBIX HCTOUYHUKOB UH(OpMAINY;

e TMOBbIIIEHNE HHPOPMAIIMOHHOW, KOMMYHUKATUBHOM, 9KOJIOTHYECKON KYIbTYPHI, OTIHITA
CaMOCTOSITENIbHOM JeATeIbHOCTH;

® COBEpILEHCTBOBAHUE YMEHHI1 U HAaBBIKOB B XO/JI€ BHIIIOJIHEHUS IPOTPaMMBbI Kypca
(BBIMOIHEHUE T1a00OPATOPHBIX pabOT, U3yYEHHS, 0TOOpa U CUCTEMATH3aMH HHPOPMAIIHH,
MOATOTOBKA pedepara, Mpe3eHTallN);

® OBIQJICHUE yYAIIUMHUCA 3HAHUSAMH O COBPEMEHHON HAYYHOU KapTHHE MUPA, O IIUPOKUX
BO3MOJKHOCTSIX IPUMEHEHUS (PU3NYECKUX 3aKOHOB,;

® BOCMHTAHUS HAaBBIKOB COTPYIHUYECTBA B ITPOLIECCE COBMECTHOM paboTHI;

® OCO3HaHHBIN BEIOODP NPOPHUIBLHOTO O0YUEHUS.

O01mas xapakTepuCcTHKA IPOrPaMMBbl I0NOJHUTEIBbHOr0 00pa3zoBanus «fOnbIi Gpusnk»

IIporpamma «FOHBII (PU3UK» OTHOCUTCS K OOLEMHTEIIICKTYaIbHOMY HaIlPaBICHHIO
JOTIOJTHUTEIBHOTO 00pa30BaHMSL.

[Iporpamma cosiep»HuT, ¢ OHOM CTOPOHBI, MaTepHal 1o OoJiee yriIyoaéHHOMY U3YyUCHHIO
M3JIaraeMoro B IIKOJIbHOW MporpaMMme U30paHHOTO pasjiena, ¢ APYroi — npeanoaracT u3ydyeHue



TaKUX BOTIPOCOB (PH3UKH, KOTOPHIE HE BXOJAT B MIKOJBHBIN KypC, HO TIOBBIMIAIOT HAAEKHOCTh
3HaHUH, yIIPOUIAIOT MOHUMAaHKUE U YCBOCHUE YueOHOU MH(POPMAIIH HA CIEAYIOIEH CTyIeH!
oOyuenus. [IporpaMmMa mo3BoJISIET OCYIIECTBIATH IBPUCTHUECKUE TPOOBI U cPOopMUPOBATH
MPAKTUYECKYIO AEATEIbHOCTD MIKOJIHHUKOB B H3y4aeMOil 0071acTi 3HAHHIA.

Pa3BépTrIBaHuEe copepKaHus 3HAHUHM B TIPOrpaMMe CTPYKTYPUPOBAHO TAaKUM 00pa3oM, 4TO
M3Y4EHHE BCEX MOCIEAYIOINX TEM 00eCIIeYMBACTCS MPEAbIIYIIIUMH, a MEXKAY YaCTHBIMU U
OOIIMMU 3HAHHUSIMU TIPOCIICIKUBAIOTCS CBSI3H.

[IporpamMma cocTouT 13 4 10CTATOUHO CAMOCTOSTEIbHBIX TEMAaTUYECKUX MOJTyJIEH.
MonynbHast CTpYKTypa Kypca, TudGepeHIIMPOBAaHHOCTD 3aJaHU MTO3BOJISIOT BAPbUPOBATH
coJiep’KaHue Kypca B COOTBETCTBUU C OCOOCHHOCTSMU YYEHMUECKOIO0 KOHTUHI€HTa (COCTaB
y4eOHOU TpyIIIbl, ypOBEHb 3HAHUH, 00y4JaromuXCcs ), HATMIUs 000pyI0BaHUSL.

JlocTrkeHne CoLMaIbHO-TICUXOJIOTMUECKUX 1eed 00ecreunBaeTcss Opranu3alnuei padoTsl
B Manbix rpynnax. KoJulekTuBHas JesSTENbHOCTh MO3BOJIIET pa3BUBaTh Yy O0OYydaroIIUXCS
KOMMYHHMKAaTHBHbIE KadecTBa. BhIMOJHEHHE Tpynmoll NMpakTHUECKUX 3aJaHuil oOecredrBacT
peain3alMio OCHOBHBIX IIOJIOKEHUH Meroja Maiblx rpynn. CocTaB MalblX TPYHI MOXKET
MEHSIETCS TpU NEepexoJie K HM3YYEHHUIO CIEAYIOIIEero MoAylsd. JTo obecrneuuBaeT Oosee
YCIELHYI0 colain3anuio ooyyaroumxcs. [IpoexkTHas 1esaTenbHOCTh MPeayCMaTPUBAET MOUCK
HeoOXoIuMOM HenocTamomed WHGOPMALMKM B SHUUKIONEIUSAX, CIPABOYHHUKAX, HAyIHO-
MONYJIIPHOM UTeparype, B IHTepHeTe u ap.

OOyyaromiass J1eATeNbHOCTh TIeJarora 3akilO4yaeTcs B CO3JaHUU OpPraHU3alMOHHO-
MeJarornyecKux YCIOBUN NSl yueOHO-TIO3HABATENbHOM AeATEeIbHOCTH YYEHUKOB, B OKa3aHUU
UM  TeIarOTMYeCKOW  TMOJJIEP)KKH M METOAUYECKOW  MOMOINM,  OOecleyuBarolux
rapaHTUPOBAHHOE pElIeHNE UJIAKTUIECKUX, Pa3BUBAIOLINX U BOCIUTATEIbHBIX 3aa4.

®dusnka - 3KcrepuMeHTalIbHas HayKa, U3y4aroliasi IPUPOIHbIE SBJIECHUS ONBITHBIM ITyTEM.
[TocTpoennem TeopeTHYecKuX Moiesei pu3nKa gaeT 00bsICHEHNE HAOJIF01aeMbIX SIBJICHUH,
bopmynupyeT pU3NUECKUE 3aKOHBI, IPEICKA3bIBAET HOBBIE SBJICHUS, CO3JAET OCHOBY JUIS
IIPUMEHEHMsI OTKPBITHIX 3aKOHOB IPUPO/IbI B YesoBedeckoi npaktuke. [loaromy npu
OpraHu3alUM 3aHATHUI 110 TONOJHUTEILHOMY 00pa30BaHUI0 00JIBIIOE BHUMAHUE yIENIAETCS
9KCIIEPUMEHTAIBHBIM METOJaM UCCIIEIOBAHUS, YTOOBI pa3BUBATh y O0YUAIOIUXCsl HABBIKH
y4eOHO1, TPOEKTHO-UCCIIEeI0BATENbCKON U TBOPUYECKOH 1A TENLHOCTH.

Me:knpeaMeTHBIE CBSI3H, PEATH3YEMbIC MPOrPaMMON JIOTOIUTEIBHOTO 00pa3oBanus «FOHBIN
Ji1)71635095

Marematuka: rpaduka, peeHue 3aaad, MpOIeHTHI.

Buostorus: sxuBbIe OpraHu3MbI, OMOJIOTHYECKast OTITHKA, KiIeTKa, Onocdepa.

XUMUS: COCTaB U CTPOCHUE BEIIECTBA.

['eorpadusi: METO bl M3yUYCHUS KIIMMAaTa M HEJIP 3eMJIH, aTMOC(EPBIL.

DKOJOTHS: 3arpsa3HeHe aTMOC(ephl, SKOJIOTHUECKUE TPOIECCH, TApPHUKOBBIHN 3 (deKT,

ouocdepa.

1. Onucanue MecTa y4eOHOrO0 npeaMeTa B y4eOHOM IJIaHe

B yue6nom nmmane MKOY COILL Nel8 Ha BHeypouHYIO AeATeNbHOCTH Mo (usuke B 10- X kinacce
BbIzeneH | yac B Henemo. CornacHo kajeHapHoro rpaguka Ha 2021/2022 npexycmoTpeHo 34
yueOHbIX Heaenb. Cpok peanuszanuu nporpaMmsl — 1 roa. Hanpasiienue ectecTBEHHO-HAY4YHOH U
TEXHOJIOTHYECKO} HalpaBJIEHHOCTH JOMOJHUTEIBHOTO 00pa3oBaHus

2. Coaep:xaHue y4eOHOT0 Kypca



Conep:xaHue Kypca KaueCTBEHHO OTIHMYaeTcsi oT 6a3oBoro kypca ¢usuku. Ha ypokax 3aKoHBI
(U3MKK paccMaTPUBAIOTCS B OCHOBHOM Ha HEXKMBBIX 00bekTax. OHAKO OYEHb Ba)KHO, YTOOBI Y
y4aluxcs MOCTENIEHHO CKIIAIbIBAIUCh YOKACHUS B TOM, YTO, IPUYMHHO-CIICICTBEHHAS CBSI3b
SBJICHUH MMeEeT BCEOOUINM XapaKTep W YTO, BCE SIBJICHUS, IPOMCXOAAIINE B OKPYXKAIOIIEM Hac
MHpE, B3aUMOCBsI3aHbl. B Kypce paccMaTpuBaroTCs BOIPOCHI, HAIlpPaBJIEHHbIE Ha DPAa3BUTHE
uHTEepeca K GU3UKe, K IKCIICPUMEHTAIBHON JeATENIbHOCTH, (POPMHUPOBAHNE YMEHHIA paboTaTh CO
crpaBoyHOU Jsuteparypoil. Bo Bpems usyuenuss kypca «tOHbIM ¢(usuk» pebsta mosydaror
BO3MO’KHOCTB TIPOBOJMTH UCCIIETOBATEIBCKHUI MPOEKT 110 JIFOOOMY M3 BEIOPAHHBIX HAIPaBJICHUH.
Ha utoroBsix 3aHATHSAX 00ydarolyecs BBICTYAIOT U 3aIIMIIAI0T CBOM MTPOEKT.

DJIEKTPOMATrHUTHBIE SIBJIEHUS — 8 YacoB

DnexTpocTaTHuecKue 3apsbl. bIToBbIE 31eKTponpuOophl. JloMamHss 37eKTPONPOBOIKA.
Texnuka 6€30MaCHOCTH MPU paboTe C «OBITOBBIM AIEKTPUUECTBOM». 3HAKOMCTBO C paboTOM
VWHJIMKATOPHON OTBEPTKOM, MEKTPUUYECKUM TECTEPOM; UCCIECAOBAHNE KBAPTUPHOM MPOBOJKN Ha
IMOXKapoOomaCHOCTb, COCTABJICHUEC HpHHHHHHaHBHOﬁ W MOHTaKHOM CXEMBI SJICKTPOIIPOBOAKH,
OCHOBBI 3JIEMEHTAPHOTO PEMOHTA OBITOBBIX IEKTPONPUOOPOB. DIIEKTPUUECKHE CBOMCTBA Tella
yenoBeka. buosnekrpuuectBo. DoTopenenTopsl., SIEKTPOPELENTOPbI, BUOTEKTPUYECTBO CHA.

MarauTHOE oJjie 1 JKUBEIC OpraHu3MBlI. Hcnonp30Banne MariuToB B 6I)ITy. Hcnomp3oBanne
MarHuTa Kak MeTaJUIOMCKaTesl.

Panno. TeneBunenue. BinsiHue 3€KTPOMarHUTHOTO U3JIy4E€HHS HA )KUBOW OPraHU3M.
HccnenoBanne MHTEHCUBHOCTH 3JIEKTPOMArHUTHOTO M3JTyUYEHUS AJIEKTPOOBITOBBIX TPHOOPOB C
IIOMOIIIBIO peHTFeHOBCKOI\/’I IIJICHKH.

Mexanuyeckue KoJjie0aHus U BOJHBI - 2 yaca

Mexanndeckue kojebanus u yenoBek. [Ipoucxoxaenune omoputmoB. Ceparle 1 3BYKH,
COTMPOBOXKIaroIKe paboTy cepAlla U JeTrKUX, UX 3anuch. CTETOCKOU (POHEHJOCKOII.
BricTyknBaHMe — Kak OJJMH U3 CIIOCOOOB OIpeIeeHHs] pa3MEPOB BHYTPEHHUX OPraHOB M UX
COCTOSIHUSI.

3BYK KaK CpeJICTBO BOCIIPUATHS U Tiepeaaun naopmaruu. Opran ciayxa. O6mactsb
CJIBIIIMMOCTH 3BYyKa. ['0J10COBOI1 anmapat uenoBeka. XapakTepUCTUKU IOJI0ca YeJI0BeKa.
VYnbTpa3Byk u HHGpa3Byk. PU3NUYECKUE OCHOBBI YIbTPa3BYKOBOIO UCCIIEOBAHMS YEIOBEKA.
3BYKH TIPUPO/IBI.

TenoBble siB1eHUs1 - 9 yacoB

Buner teronepenauu B ObiTy. duddys3us. Kunenune. Bonpocsl 6€30maCHOCTH B TEIUIOBBIX
npoueccax. CrnocoObl M3MepeHHs] TeMmmepaTypbl. TepMoperymsitopsl. 3HaYeHHE I[BETa JUIs
odopmiieHHsT OBITOBBIX MPUOOPOB, MOCYABI; MPOBEpPKa padOThl BEHTUIISAIUH; apOMaTHU3aIUs
MOMEILIEHUs, U3TOTOBIIEHUE BOJIOCSHOTO TUrpoMeTpa. HachllieHHbIN, HEHACBIIICHHBIN Map.
BnaxHocTh. 3HaueHHWE TEMIIEPATypHOTO peXHMa U BIAKHOCTH I SKU3HEACATEIbHOCTH
YenoBeKa.

OnTuyeckue siBjenus - 14 yacos

®otometpus. CBETOBON MOTOK. 3aKOHBI OCBEIIEHHOCTH. 3aKOHBI T€OMETPUUIECKOM ONTHKH.
3epkano. [loctpoeHue n300pakeHusl B IUIOCKOM 3epKajie U B CUCTeMe 3epkall. ToHKas JTuH3a:
HaxoXxJeHue oObekTa mo xoay iydeil. dopmyna ToHkoW nuH3bL CTpoeHHE Ia3a YeloBeKa.
du3nyeckue OCHOBBI 3peHHs uenoBeka. JledekTel 3peHus U CcHocoObl HMX HCHpPaBICHUS.
Pacyer mapamerpoB nuH3BI U u300paxkeHus. CrekTpaidbHas U DHEpreTudeckKas
YyBCTBUTEIBHOCTh TJaza. [lomHoe BHyTpeHHee oTpaxkeHue. BomHoBas ontuka. Jlucmepcus
ceeta. UnTepdepenius u qudpaxius ceeta. CBETOBbIC SIBICHUS B IPUPO/IE.

3ammMTa npoexkToB — 2 yaca



JlononHuTenbHOE OOpa30BaHHHME IIpeAnojaraeT OOJBIIYI0 CaMOCTOSTENBHYI palboTy
yuyamuxcsa. TeopeTnueckuii Marepuan JODKEH ObITh HEpa3phIBHO CBs3aH € NpakTuUkoil. Ilpm
nosbope AMJAKTHYECKOTO MaTepHaja HCIONb30BaTh 3aJaHus BCEX BUIOB M ypoBHEH. Bce
MpaKkTUYeCKue paboThl  IPOBOIATCS 0€3 yka3aHuid K  paboTe, 4TOOBI BBHINOJHEHUE 3a/laHHM
OBUTIO TBOPYECKUM TporeccoM. B ciydae 3arpyaHeHnid He0OXOAUM WHAWBUIYAJIBHBINA MOAXO],
KOTOPBIN 3aKIIF0YAETCsl B UCIOJIB30BAaHUH KPATKOTO WM MOAPOOHOTO omucanust pabotel. O0BEM
Marepuaga M3y4aeMbIX TEM 3aHSITHI M KOJMYECTBO OTBEAEHHBIX HAa 3TO 4YacOB OIPENEIIAETCS

CaMHUM YYUTCJIICM.

[Ipuemsl U MeTOABI PabOTHI, KOTOPBIE IUTAHUPYIOTCS MIPU pealIn3allMK IPOrPAMMBI:
-CaMOCTOSITeNIbHbIE PA0OTHI C NCTOUHUKAMU UH(OpMALUY;
-YCTHBIE COOOIICHHS yJaIINXCs ¢ TOCIEAYIONIEH TUCKYCCHEH;

-IBPUCTHUYECKUE OECEIbI;

-3JICMCHTBI UTPOBBIX TGXHOHOFI/Iﬁ;
-BBITTOJIHCHUC OKCIICPUMCHTAJIBHBIX U ITPAKTUYCCKUX pa60T 10 TCIIJIOTCE,

OIITHKE;

-pa60Ta C TMJAKTHYCCKUM MaTCpUaioM;
-CaMOKOHTPOJIb YJalIUMHUCA CBOUX 3HAHUM T10 BOIIpOCaM Ajid TOBTOPCHUA.

3. IlporpamMMHoOe U yueOHO-MeTOANYECKOE ObecTieueHne

Y4eOHUK
(aBTOp,
Ha3BaHUe, roj
U31aHUA,
H31aTeIbCTBO)

TleyaTHbIEe MOCOOUMA

Jlureparypa

1.

2.

o

8.

9.

borganos K.1O. «®u3uk B roctsix y 6uonora» M, Hayka,
1986;

Kabapaun O.® «Baeypounas padota o ¢puzuke» M,
[Tpoceemnienune 1983;

. Ilepenbman «3anumarenbHas pusuka» 1-3 vacte M, Hayka

1980;

. Tapacos JI.B ®u3zuka B npupoae M, [Ipocsemenne 1988;
. CmupaoB A.I1., 3axapor O.B. Becénbiit 6an u BIyMUnBbId

ypok: dusznyeckue 3aauu ¢ IMPUICCKUMHU YCIOBHSIMH. - M.
Kpyrozop, 1994;

. Yconbue A.Il. 3agaun nmo pusmke Ha OCHOBAHUU

JUTEPATYPHBIX CIOXKETOB. - ExatepunOypr: ¥Y-Dakropus,
2003;

. EHoxoBuu A.C. CipaBouHHK 110 ()U3UKE U TEXHUKE. - M.:

[Ipocsemienue, 2006;

«Ilo3Haii camoro cebs» / bubnmmoreka «IlepBoe ceHTIOPs»
cepus «®Puzukay» Boimyck Ne26 2009;

Kukoun 1.K. Pacckassl 0 pusuke u pusnkax // bubnuoreuka
«KBant». Bein. 53. M.: Hayka; ri. pea. ¢us.-mat. nut., 1986;

10. Tanbnepiureiin JI. 3anumatensHas puznkay. - M.: PocMah,

1998;

11. Mapos M.41. [Tnanetst ConHeunoit cucrembl. — M. Hayka,

2011;

12. Tur Tom Hayunblie 3a6aBbl. du3nka: ONbITHL, (POKYCH U

pasBiedyenus: nep. ¢ gpp. - M.: ACT: Actpens, 2007,

13. Vokep [x. ®uznueckuii deitepsepk. - M.: Mup, 1979,
14. JleonoBuy A.A. ®usndeckuii kaneigockor. - M.: bropo

Kgan tym, 1994,

15. Apaxensn M.K., Baiiamreiin JI.J. Dnekrpo6e30nacHOCTb




B )KWIBIX 3MaHUsIX.- M.: DHeproaromusnat 1983,
16. Tynbumnackuii M.E. COOpHUK KaueCTBEHHBIX 3a/1a4 10
¢uszuke. M.: «IIpocemenue» 1965;
17. FOdanosa N.JI. 3annmarenbHbIe BeUepa 1Mo GU3MKe B
cpenueit mkone. M. «IIpocsemenuey, 1990.
pabouasn 1.B.®. llIunos PaGouast TeTpans yist mpoBeaCHUS
TeTpajb, naboparopubeix padot 9 ximace. — M.: Ilpocsemenue , 2007
TeTpaau s 2. B.A. KacpsHoB, B.A. Koposun Tetpaap ais n1abopaTOpHBIX
aaGoparopubix | pabot 10 knacec — M.: JIpoda, 2008
pador 3. B.A. KacesHoB, B.A. Koposun Tetpaap ais n1abopaTopHbIX
pabot 11 xmacc — M.: Ipoda, 2008
auaakrudyeckue | Kaprouku-3amanus 1uist BBIOJTHEHHS MTPAKTHYECKUX PadoT./
MaTepuaJbl B.®. Illunos — M.: IIpocemenue , 2002.
Paznarounsrit Mmarepuain mo ¢usuke / Yimakosa M.A. — M.:
ITpoceemenue , 1990.
Meroauyeckue | Temarnueckue TNPE3EHTALMUIIO  COJACPKAHUIO  IPOrPaMMBI
MaTepHuaJIbl BHEYpOUHOH nesrenbHocTH «HOHBIN pu3znk»
Texnnueckue cpeacrBa | Komnsrorep ¢ Bbixogom B VHTepHET, MyJIbTHMEIWNHHBIN
o0yueHust MIPOEKTOP.

Kommiexktet  yueOHO-mabopaTopHOTO  OOOpyAOBaHWE ISt
MIPOBEJIEHUS] MPAKTHUECKUX padoT.

Harasausie mocoous

Tabmuipl, MakeThl, JICHCTBYIOIIWE MOJENH, T[eYaTHbIE U
WHTEPAKTUBHBIEC TJIAKATHI 110 U3y4a€MbIM TEMaM

HHTEPHET-
pecypchl

bubnuoteka — Bc€ mo npenMery «Du3ukay.
http://www.proshkolu.ru

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

EuHast KoJuteKIms g poBBIX 00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru

NHTepecHbIe MaTeprasibl K ypoKaM (GU3HKH [0 TEMaM;
HarJsIHbIe TocoOmst K ypokam. http://class-fizika.narod.ru
[{udpossie oOpazoBareabHbIC pecypcehl. http://www.openclass.ru
DiexkTpoHHbIe yueOHUKH 1Mo dusuke. http://www.fizika.ru

npoyue
(muckH, 3.1.
nocooust u
T.IL.)

Iudgposbie 00pazoBaTeIbHbIE PeCYPCHI:

Cepus muckop DVD: MyneTumMenuiiHoe ydeOHOe TmocoOue
«Harnsnnas ¢pusuka»

Cepus quckoB DVD: CO0pHHK T1EMOHCTPAIITOHHBIX OIBITOB IS
cpenHei 0011eoOpa3oBaTeNnbHOM IIKOJIBI «IIIxonbHBII
busnueckuii sxcnepumenT» / COBpPEMEHHBIH T'yMaHHUTAPHBIN
yausepcuteT 2006

Cepus auckoB DVD: «Dunukinonenust aromay / ['ockapriopariust
«Pocatom», 2012

Huck «Atom Ha ciyxbe dyemoBeky»/ [ockapmopanus
«Pocaromy», 2001

4. Tlnanupyemble pe3yabTaThl OCBOCHHS Y4e0OHOI0 MpeaMeTa, Kypca

[InanupyeMsle pe3ysbTaThl OCBOCHUS IIPOrPaMMBbl HAIIPABIIEHBI HA Pa3BUTHE YHUBEPCAIBHBIX
y4eOHBIX JieiicTBUi, yueOHOM 1 obmenonb3oBarensckoil MKT-komnerenTHOCTH 00ydaromuxcs,
OTIbITA IPOEKTHOH JIeATETbHOCTH, HaBBIKOB pabOTHI ¢ HH(pOpMAIUEH.



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

JIMYHOCTHBIE:

CdhopmupoBaHHOCTH TIO3HABATEIHHBIX UHTEPECOB K MPAKTHUECKON M MPOEKTHOU ACSITEILHOCTH
U OCHOB COLMAIHHO-KPUTHYECKOTO MBIIUICHUS HA OCHOBE PA3BUTHUS WHTEIUICKTYyalbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH ydalInxcs;

YOeKICHHOCTh B BO3MOXKHOCTH TIO3HAHHSI TPHUPOJBI, B HEOOXOJUMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS JOCTHIKCHUN HAYKH W TEXHOJIOTHH I JAJbHEHIIIETO Pa3BUTHS YEJIOBEUECKOTO
oOIIeHNs, YBaXKCHHE K TBOpPIIAM HAYKH W TEXHUKH, OTHOUIICHHE K (DM3MKE KaK K DIJIIEMEHTY
00I1e4YeI0BeYECKON KyIbTYPHI;

CaMOCTOATEIBHOCTh B MMPUOOPETEHUH HOBBIX 3HAHWHA M MPAKTUYCCKUX YMECHUN IMOHUMAHUHU HX
3HAUEHUS IS JATbHEHIIIeTr0 H3yIeHUS €CTECTBEHHBIX TUCITUTUINH,

MotuBarmsi  00pa3oBaTeIbHONW  JCATCTBHOCTH  IIKOJPHUKOB HA  OCHOBE  JIMYHOCTHO-
OPUEHTHUPOBAHHOTO TTOIX0/1a;

YMEHHUH OTPECNIATh TPaHUIBI COOCTBEHHOTO 3HAHWUS W HE3HAHUWS, Pa3BUTHH CIIOCOOHOCTH K
caMooIlleHKe (OIIEHWBAaTh COOCTBEHHYIO yUYEOHYIO JCSTCIbHOCTh: CBOHM  JOCTHIKCHHS,
CaMOCTOSITEIIBHOCTD, MHUITUATHBY, OTBETCTBEHHOCTb, TPHYNHBI HEY/1a4);

dopmupoBaHUEe IEHHOCTHBIX OTHONICHHH JIOYT K JAPYry, YYHTEI0, aBTOpaM OTKPBITHH U
M300peTeHUH, pe3yabTaTaM 00yJIeHUSI.

c(OPMHUPOBAHHOCTH KOMMYHUKATUBHON KOMIICTEHTHOCTH B OOIIEHUH W COTPYIHHUYECTBE CO
CBEPCTHHUKAMH U YUUTEIICM;

ycBoeHnr Thb Tipy TIpoBeIeHWM TMPAaKTUYECKUX padoT, CcHOPMHPOBAHHOCTH OEpEeKHOTO
OTHOIICHHS K ITKOJIBHOMY 000PYI0BaHHUIO.

MeTtanpeaMeTHble:
B cepe pecyramusnbix yanBepcanbHbBIX yUeOHBIX TCHCTBUI:
OBnaneBaTh HaBBIKAMHM CaMOCTOSITEILHOTO MPHOOPETEHUsT HOBBIX 3HAHWM, OpraHu3aluu

y4eOHOW JEATEebHOCTH, IIOCTAaHOBKA II€JIel, IIJIAaHUPOBAHHUS, CAMOKOHTPOJSI M OILICHKH
pe3ynbTaTOB CBOCU [EATEILHOCTH, YMEHHMSIMHU TPEABUICTH BO3MOJXKHBIE PE3YJIbTAaThl CBOUX
JICUCTBHI;

[TonuMatp paznuuus MEXAY HCXOJHBIMH (aKTaMH W THUIOTE3aMU JJIsi HUX OOBSICHEHUS,
TEOPETUYCCKUMHU MOJCIIIMH M PEATbHBIMH OOBEKTaMH, OBJIAJIEBaTh YHUBEPCATbHBIMHU
y4eOHBIMH JISHCTBHSIMH Ha TIPUMEpax THUIOTe3 Uil OOBSCHEHHWS W3BECTHHIX (PaKTOB U
AKCIIEPUMEHTAJILHON MPOBEPKH BBIABUTAEMBIX THIIOTE3, Pa3pabOTKH TEOPETHYECKUX MOeeh
MPOIICCCOB WJIH SIBJICHHI;

B cdepe noznasamenvhvix yHUBEpCAIBbHBIX YUSOHBIX NEHCTBUM:
dopmupoBaTh yMEHHUSI BOCHPUHHUMATh, IMepepadaThiBaTh W MPEACTABIATH HH(OpMaLKIO B

CIIOBECHOHM, O0Opa3HOM, CHMBOJIMYECKOH (opmax, aHaIM3UpOBaTh U  IepepabarbiBaTh
MOJYYEHHYIO HH(POPMAIIUIO B COOTBETCTBHH C MOCTABJICHHBIMH 33[a4aMH, BBIICIATH OCHOBHOEC
COJIepKaHUEe TMPOYMTAHHOTO TEKCTa, HAXOJWTh B HEM OTBEThl HAa IOCTABJICHHBIC BOIPOCHI U
p3araTh €ro;

BBIJIBUTaTh THIIOTE3bI, OCYIIECTBIIATh UX POBEPKY, MOJIb30BATHCS OUOIMOTECUHBIMU KaTaJIOTaMH,
CTCIUATBHBIMH CIIPABOYHUKAMH, YHUBEPCAITBHBIMU SHITUKIOTICIUSMHE JIJIsl IOUCKA WHPOPMAIIUN
00 00BeKTax.

[TpuoOpeTaTth OMBIT CaMOCTOSATEIBHOTO TOWCKA, aHalW3a W oTOopa uH(pOpMAIMH C
UCIOJb30BAHUEM PA3JIUYHBIX HCTOYHHUKOB, M HOBBIX HH(DOPMAIMOHHBIX TEXHOJIOTUH ISt
pelieHus Mo3HaBaTeIbHbBIX 33/1a4;



OcBauBaTh TpUEMbI JCHCTBUI B HECTAHAAPTHBIX CUTYAIMSX, OBJIAJCBATh 3BPHCTHUYCCKUMHU
METOJIaMH PEIIeHUs TPodIeM

B cdepe kommynukamuervix yHUBEPCATBHBIX YI€OHBIX NCHCTBUM:

Pa3zBuBaTh MOHOJIOTMYECKYIDO M JUAJOTMYECKYH0 pPE€Yb, YMETh BBIPAKATH CBOM MBICIU H
CIIOCOOHOCTH BBICTYIIUBATh COOECEJHMKA, MOHUMATh €r0 TOYKY 3PCHHS, MPU3HABATH IPABO
JIPYroro 4ejl0BEKa Ha €ro TOYKY 3pEHUs, TPU3HABATh MPABO JPYroro 4eJI0BEKA HA HHOE MHEHUE;

®opmupoBaTh yMEHMsI pabOTaTh B IPYMIE C BBIIOJHEHHWEM PA3JIMYHBIX COLIMAIBHBIX POJEH,
IIPEJICTaBIIATh U OTCTAUBAaTh CBOM B3IJISIbI U yO€XK/I€HUs, BECTH JIUCKYCCHIO.

IIpeamerHbIe:

dopMUpOBATH IPEJICTABICHUS O 3aKOHOMEPHOW CBSI3U U TTO3HAHUS MPUPOIBI, 00 OOBEKTUBHOCTH
HAyYHOTO 3HAHHUS, O CHCTEMOOOPA3YIOMIeH pPoiu (GU3HUKH U Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKA W TEXHOJIOTH;, O HAydHOM MHUPOBO33PEHUHU KaK PE3y/IbTaTe H3Y4YCHHS OCHOB
CTpOEHUS MaTepuu M (PyHTaMEHTATBHBIX 3aKOHOB (DH3UKH;

dopmMupoBaTh MEPBOHAYAIBHBIC MPEACTABICHUS O (PU3UYECKON CYIIHOCTH SIBICHUH MPUPOIBI
(MEeXaHUYECKHX, TETUIOBBIX, IEKTPOMArHUTHBIX WM KBAHTOBBIX), BHIAX MaTepuu (BEIICCTBO U
T0JIe), JIBMKEHUH KaK CIioco0e CyNMeCTBOBAHHS MaTepHH; YCBAMBATh OCHOBHBIC HJICH MEXaHUKH,
ATOMHO-MOJIEKYJISIPHOTO YYCHHS O CTPOCHHH BEIIECTBA, JJICMECHTOB JJICKTPOJMHAMUKH U
KBaHTOBOH (DPM3WKH; OBJIAJICBATh IOHATHHHBIM aIlllapaToM W CUMBOJIMYECKUM S3BIKOM (PH3HKHY;
[IproOperaTs OMBIT TPUMEHEHUS HAYYHBIX METOJOB TIO3HAHHS, HAONIOJACHUS (U3NUSCKUX
SIBJICHUH, TIPOCTBIX SKCIIEPUMEHTAIBHBIX HMCCICIOBAHNN, TPSIMBIX U KOCBCHHBIX M3MEpPEHUH C
UCIIOJIb30BAHMEM  AQHAJIOTOBBIX U HUQPPOBBIX H3MEPUTEIbHBIX MPHOOPOB; TMOHUMATh
HEHU30EKHOCTh MOTPEITHOCTH JIFOOBIX U3MEPEHUH;

Oco3HaBaTh HEOOXOJMMOCTb MPUMEHEHMS] JOCTHXKEHUH (QU3MKM U TEXHOJOTMH Juid
PaIMOHAIBLHOTO MPUPOIOTIOIB30BAHNUS;

OBnaneBatb OCHOBaMH 0€30MAaCHOTO HCIIOJIb30BAHUS E€CTECTBEHHBIX UM HMCKYCCTBEHHBIX
ANIEKTPUYECKUX U MArHUTHBIX MOJIEH, SIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
UCKYCCTBEHHBIX HOHU3HMPYIOIIUX H3JIy4eHUH BO HU30€KaHHE UX BPEAHOrO BO3JCHCTBUS Ha
OKPYKAIOIIYIO CPEly U OpPraHU3M YEJIOBEKa;

Pa3BuBaTh ymeHHE IUJIaHHUPOBAaTh B IMOBCEIHEBHOM JXU3HM CBOM JACWUCTBUS C NPUMEHEHHEM
MOJIyYEHHBIX 3HAHUN MEXaHUKH, HJIEKTPOJMHAMHUKHU, TEPMOJUHAMUKUA U TEIUIOBBIX SIBICHUU C
LeNIbI0 COepPEeKEHNUS 310POBbS;

dopmupoBaTh MPEACTABICHUS O HEPAIMOHAJIHLHOM HCIOJIb30BAaHUM MPUPOIHBIX PECYPCOB U
SHEPruM, O 3arps3HEHUU OKpYKaIoled cpeapl Kak CJIEeICTBUM HECOBEpIICHCTBA MallUH U
MEXaHHU3MOB.

IIpumepHoe TeMaTHYeCKOe INIaHUPOBaHMe Kypca «FOHbIil pusur»
10 knace (1 gwac B HemeTI0)

Ne | Tema KoauuecTBo yacon JlabopaTopHbie
n/n padoThI

1 ONEKTPOMAarHUTHBIE SIBJIICHUS 8 1

2 Mexannueckue KojieOaHus 1 BOJHEI 2

3 TenoBkie ABIICHUS 9 3

4 Onruueckue SBICHUS 14 4

5 3amuTa NpOEKTOB 1

Bcero 34 8




No

Tema 3anarus

3aHATHUS
/11
DJIeKTPOMArHUTHBIE siBJieHus1 (8 yacoB)

1 DIEeKTPUYECKUE 3apsibl ¥ )KUBBIE OPTraHu3Mbl. BinsHME 37E€KTPUUYECKOTO OIS
Ha ’UBbIE Opranu3Mbl. buosnekrpuyecTno.

2 JladopaTopHas padora «OnpeieneHrne CONPOTUBIICHUS TKAaHEH YeIOBEKa»

3 [IpupoaHbIe 1 HCKYCCTBEHHBIC AIEKTPUUECKUE TOKH.

4 Wcropus sHEpreTuku. DHEpPrust MEKTPUUECKOr0 TOKA U €€ UCI0Ib30BaHHE.

5 Kondepenmus «InekTpuueckue ceTu mpooOIeMbl U MePCIEKTUBHI.
AJNbTEpHATHUBHBIE UICTOUYHUKHA SHEPTHI

6 MarnuTtHO€ noJjie 3eMJI U €ro BIUsSHUE Ha YeJIOBEKa.

7 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH HU3KOM YacTOTHI. PaTnoBOIHBI U YETIOBEK.

8 buonornueckue cBOMCTBA JEKTPOMArHUTHBIX BOJIH BBICOKOHM YaCTOTHI.

MexaHn4ecKkue KoJiebaHus1 M BOJHBI (2 yaca)

9 Konebanus u BosHBI B KUBBIX oprann3max. Konebanus u yenosek. buoputm.

10 3BYK KaK CpeJICTBO BOCIIPUATHS U Tiepeiadrl HHGOpMAaIii. YIbTPa3ByK U
nH(ppa3ByK.

TensioBble siBjeHus (9 yacos)

11 DHeprus TormmBa. TennosHepreTrka. Biausaue reMnepaTypHbIX YCIOBUN HA
KU3HDb YEJIOBEKA.

12 JlabopaTopHas padora «/3MeHeHne TeMIiepaTypbl BELIECTBA IIPH Iepexoie C
TBEpAOro B razoodpazHoe cocrosinue. [loctpoenue rpadurka 3aBUCUIMOCTH
TEMIEPATYphI TeJIa OT BPEMEHIY.

13 Tennooe 3arps3HeHune armocdeprl. Pemenne 3amay.

14 Bunel tpancnopta. [IpuMmenenne pa3nuyHbIX BUAOB TPAHCIIOPTA B HALLIEM
peruone. Bnusinue paboThl TEIIOBBIX IBUTATENICH Ha SKOJIOTHUECKHe
MIPOLIECCHI.

15 Kpyrastit cron: «M3MeHeHne kaumaTta - mapHUKOBBIN 3¢ (eKT u riaodanbHOe
MOTETJICHUE KIUMaTa.

16 TermoBbIie MPOIIECCHI B TEJIE YEJIOBEKA.

17 JlabopaTopHasi pa6oTa «OnpeeneHne AbIXaTenbHOro 00bEMa JIETKUX
YeJI0BEKa»

JlabopaTopnasi pa6ora «Onpeenenue 1aBIeHUsT KPOBH YEIOBEKa»

18 Pemenue skcriepumeHTanbHbIx 3a1a4. (OcHoBHOe ypaBHeHue MKT,
KOJIMYECTBO BEILIECTBA)

19 Pemenue skcriepuMeHTaNbHBIX 3a7a4. (YpaBHEHUE COCTOSHUS UACATLHOTO
rasza. BnaxsocTs Bo3ayxa)

Ontuueckue sisjaenns (14 gacon)

20 ®ortometpus. CBeTOBOI MOTOK. 3aKOHBI OCBelIeHHOCTH. JIabopaTopHas paboTta
«OmnpeneneHue ypoBHs OCBEIIEHHOCTHU B KJIACCE»

21 HckyccTBeHHOE OCBellleHUE. BUIbI 3IEKTPUYECKUX JIAMIL.

22 3epkanbpHOE U paccessHHOE (AU dy3HOE) OTpaKEHHE CBETA.
DkcniepuMeHTaNbHas pabdorta: «[locTpoeHne n300pakeHus B MIOCKOM
3epKajem.

23 DKkcrepuMeHTallbHas paboTa: “MHOrOKpaTHOE H300pakeHHe MpeIMeTa B




IJIOCKUX 3epKajiax’.

24 Jlunsel. a3 kak onTuyeckas cucrema. JleexTsl 3peHusl.

25 [TocTpoenue n300paxeHus B CUCTEME 3epKall.

26 [Tone 3penwust.

27 CriocoObI UcTIpaBiIeHUS JSPEKTOB 3PCHUS.

28 JlabopaTopHasi padora: «Onpenenenne (GOKYCHOTO pacCTOSHUS U
OTITUYECKOH CHJIIBI OYKOBY
Pemienune skcriepuMeHTaIbHBIX 331a4.

29 CBeToBbI€ SIBJIEHUS B IpUpO/JIE (paayra, MUPaXKu, rajo).

30 OnTHyeckre WILTI3UN HAIIETO 3PSHHUS.

31 buonoruueckas ontuka. (JKusble 3epkana, ria3-TepMOMETpP, PACTEHHUS -
CBETOBOJIBI).

32 XKusoii cet. (CBeueHre MOPsI, CBETAIINECS OPraHU3MBI,
XEMUITFOMHHECIICHIINS, OMOTIOMUHECTICHIIHS).

33 DKkosorndeckne npoOIeMbl 1 00ecTiedeHne YCTOHIUBOCTH OHOChEpPHI,
CBSI3aHHBIC C PACCESTHUEM U TTOTJIONICHUEM CBETa.

3amura npoextoB (1 yaca)
34 3ammuTa MpoeKTOB
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