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AHHOTAIMA

Pabouas mporpaMma BHEYpPOUHOH JiesiTenbHOCTH «DU3HKa U 4EIOBEK» pean3yeT OCHOBHYIO
oOpa3oBaTeNbHYIO Mporpammy cpenHero oopaszosanuss MKOYVY «llepBoaneiickas COILI». B
IIporpaMMe MpeAyCMOTPEHBI BO3MOKHOCTH Il pa3BUTUSI OCHOBHBIX BUJIOB JIEATEIBHOCTU
00y4aromuxcsi B COOTBETCTBUH C UX BO3PACTHBIMU OCOOCHHOCTSIMH.

B xozae u3yueHus 1aHHOTO Kypca, yJaluecs: He TOJIBKO YIO0BIETBOPAT CBOU
oOpa3oBaTenbHbIe TOTPEOHOCTH, HO U MOJIy4aT HAaBBIKM MCCIIEI0BATEIbCKOM IEATEIILHOCTH,
MTO3HAKOMSITCS] C METOJAMU UCCIIEIOBaHUS B (U3UKE M OMOJIOTHH, TTOIydaT KpaTKUe JaHHbBIE O
MEUIIMHCKOMN U OMOJIOTHYecKol anmapaTtype. HaBbIky, OJTydeHHBIC IPU padoTe ¢
M3MEPUTENbHBIMU PUOOPaMH, BHIIIOJTHEHHE MPAKTUYECKUX pabOT U MOCTAHOBKA SKCIIEPUMEHTA
MIPUTOASTCS B JaJIbHENIIEH HAyYHO-TEXHUYECKOU AeaTebHOCTH. OObICHEHNE OTENbHBIX
IIPOLIECCOB, MPOUCXOISAIINX B )KUBBIX OPraHU3Max Ha OCHOBE (PU3MUECKUX 3aKOHOB IIOMOKET UM
YCTaHOBUTbH MPUYMHHO-CIICICTBEHHBIE CBS3H, CYIIECTBYIOIINE B )KUBON M HEKMBOU NPUPOJE,
chopMuUpyeT UHTEPEC HE TOJBKO K (PU3MKE, HO U K HAYKE B LIETIOM.

[Iporpamma Kypca HOCHT NPAKTUKO-OPUEHTUPOBAHHBIM XapaKTep € JIEMEHTAMU Hay4HO-
HCCIIEA0BATENIBCKOM AEATEIBHOCTH U IIOCTPOEH C ONOPOW HA 3HAHUS U YMEHHsI, I0Jy4YEHHbIE
yUalIUMUCS TpU U3y4eHUU GU3NKU, XUMUHU, OUOJIOTHH.

Kypc “®@usnka u yenoBek™ sIBISETCS UHTETPUPOBAHHBIM M IPEIIOIAraeT 3HAKOMCTBO C
onpeeNEHHBIM aclIeKTOM 0a30BOM HayKH - GU3KUKU U HAIIPABJIEHUSMU UCCIIEIOBaHUNA, KOTOpbIE
BO3HUKJIM Ha CTHIKE (PU3HKU XUMUHU, OMOJIOTUH, U IKOJIOTHU. OH CITOCOOCTBYIOT PaCcIIMPEHUIO
Kpyro3opa oOydarouuxcs, noaaep>KaHuio HHTepeca K U3yd4eHuto (GU3MKM U HampaBiieH Ha
penieHue JMYHOCTHO 3HAaYMMBIX I YYCHHKA IPUKIAJHbIX 3a7a4. BKitoueHrne B mporpaMmy
BOIIPOCOB, CBSI3aHHBIX C (PU3UKOI UeIOBEKa, MO3BOJIUT yYalllUMCS MTPOJIBUHYTHCS MO MyTH
MO3HAHUS cCaMHX ceOs, JTydllle OHITh MPUPOIY YEIOBEKa U €r0 BOZMOYKHOCTEH.

IMosscHuTEeAbHAA 3aMTUCKA

PaGouas nporpamma no BHEypoUHOil AeaTenbHOCTH «PU3KKa U YeIOBEK» MpeAHa3HaueHa
g ooydaromuxcst 10 — 11 kaccoB u pa3paboTaHa Ha OCHOBE CIEAYIOIINX HOPMATUBHBIX
AOKYMEHTOB:

o ®denepanbHoro 3akoHa "O06 ob6pazoBanuu B Poccuiickoit denepanun” ot 29.12.2012 N 273-
®3;

e Tmpuka3za MuHucrepcTBa oOpazoBaHus U Hayku Poccuiickoit @eneparuu ot 17 nexadbps 2010
r. Ne 1897 «O6 yTBepkaeHIH (enepaabHOT0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 00I11ero 00pa3oBaHus» (B penakuuu npukaza MuHoOpHayku Poccun
ot 31 nexabps 2015 r. Ne 1577);

e mpuka3za MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit @eneparnuu ot 17 mas 2012 1. Ne
413 «O06 yTBepkaeHNH (eepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa
cpenHero o0Iiero 00pa3oBaHusA» C U3MEHEHUSIMHU, YTBEPKIEHHBIMU MIPHKA3aMU
MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit @denepannn Nel645 ot 29.12.2014 r., Ne
1578 o1 31.12.2015 1., Ne 613 ot 29.06.2017 r.

e KOHIUEMNIMH TyXOBHO-HPAaBCTBEHHOI'O Pa3BUTHS U BOCIIUTAHUS JINYHOCTU TPAKIaHUHA.

e CanlluH 2.4.2.2821-10 «CanuTtapHO-31H11€MHOJIOTHYECKHE TPEOOBAHUS K YCIOBUAM U
opraHu3zaiuu o0yueHus B 00111e00pa30BaTeIbHbIX YUPEXKICHUSIX»: MOCTaHOBJIEHH [ 1aBHOTO
roCyJapCTBEHHOTO caHuTapHoro Bpauya Poccuiickoit @enepannu ot 29 nexadps 2010 Ne 189.

e Yyebnoro mnana MKOY «IlepBoaneiickas COLL» na 2022-2023 y4yeOHBblii o,



AXTyaJIbHOCTb JJaHHO NPOrpaMMbl 00YCIOBIIEHA €€ METOA0JIOIMYECKON 3HAUMMOCTBIO -
pa3BUTHE y NIKOJFHHUKOB MOTHUBAIUH K U3yueHuo Gpusuku. Kypc umeer
€CTeCTBEHHOHAYYHYIO HAIIPABICHHOCTh OOLIEKYIbTYpHOTO YpoBHs. PU3KKa Kak HAayKa O
HanboJiee 00IMX 3aKOHAX MPUPOIbI, BEICTYIAsl B KAUECTBE Y4€OHOTO IPEAMETa B IIKOJIE,
BHOCHT CYIIIECTBEHHBIH BKJIAJ] B CUCTEMY 3HaHUH 00 oKpyKatomeM mupe. OHa pacKpbIBaeT
POJIb HAYKH B SKOHOMHUYECKOM U KYJIbTYPHOM Pa3BUTUHU OOIIECTBA, CIIOCOOCTBYET
(OpMUPOBAHHIO COBPEMEHHOTO HAyYHOT'O MHUPOBO33PEHUS

®I'OC HOBOro NMOKOJIEHUS TPEOYET UCIIOJIB30BAHUS B 00pa30BaTEIbLHOM IIPOLECCE
METO/I0B U MPUEMOB MPOEKTHO-UCCIIEI0BATENIbCKOM AeATeNbHOCTH. BKiItoueHue Meroia
IIPOEKTOB B OPraHU3aIMI0 BHEYPOUHOU JEATENBHOCTH JA€T MHOTO IPEUMYILECTB U
MIOJIOKUTEIBHBIX pe3ysbTaToB. IIpoekTHas AesITeNbHOCTh JaéT BOZMOKHOCTh UHTETPUPOBATh
TEOPETUYECKHE 3HAHUSI U TPAKTUUYECKUE HAaBbIKU, TPUOOPETAaTh HABBIKM B3aUMOJCHCTBUS B
rpynmne. JlJig yueHuKa mpoeKT- 3TO BO3MOKHOCTh TBOPUYECKH PACKPBITHCS, POSIBUTH Ce0s
WHIUBUAYAJIbHO WIN B KoJUleKTHUBE. [IpoekT 1aét o0ydaromumMes OnbIT NOMCKa HHPOPMAIIUH,
MPaKTUYECKOr0 PUMEHEHNS 00y4eHus, CaMOpPa3BUTHs, caMOpealIn3allui U caMOaHaIn3a
CBOEH JIeTeNIbHOCTH. 3HAHUS, YMEHUSI U YHUBEpCaIbHbIE yUeOHbIe IeHCTBUS, HEOOXOAUMbIE
JUIS OpraHu3alliy IPOEKTHO-UCCIIEeI0BATENbCKON AESITEIbHOCTH B LIIKOJIE, B OyAYIllEM CTaHyT
OCHOBOI1 /17151 OpraHu3alyy Hay4YHO-UCCIeI0BaTEIbCKON e TEIbHOCTH B BBICIIUX M CPETHUX
npodeccroHabHBIX YYEOHBIX 3aBE/ICHUSX, TO3BOJISIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMU Ha
PBIHKE TpyJa U B 11000 cdepe npodeccroHanbHON AeITETbHOCTH.
Heob6xomuMbIM ycrioBrUEM peanu3aluy JaHHOM MporpaMMBbl SIBJISIETCSI CTPEMIIEHUE Pa3BUTh
y 00y4Jaronuxcss yYMEHHUE caMOCTOATeIbHO padoTarh, MK T-koMeTeHmm, a Takxke
COBEPIICHCTBOBATh HABBIKM OTCTAaUBAaHUSI COOCTBEHHON MO3UIUHU T10 ONPeIeIEHHOMY
BOIIPOCY.
esan kypca:
® 3HAKOMCTBO yYalllUXCS C BAKHEHITUMHU METOJaMU MPUMEHEHHS PU3NUECKUX 3HAaHUN Ha
MIPaKTHKE;
e (opmupoBaHuE IEIIOCTHON €CTECTBEHHOHAYYHON KapTUHBI MUPa yJaIlUXCsl.
3anayu Kkypca:
® pa3BHUTHE NIO3HABATEIBHOTO MHTEPECa, MHTEJUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
y4YalIuXcs B MPOLIECCe CAMOCTOSITENILHOTO MPUOOPETEHUSI 3HAHUM € UCTIOJIb30BAHUEM

Pa3IUYHBIX HCTOYHUKOB UH(OpPMAINY;

® [OBbIIIEHUE UHPOPMAITUOHHON, KOMMYHUKATUBHOM, SKOJIOTHYECKOH KYIbTYpPBI, ONbITA
CaMOCTOSITEJILHOM 1eATENbHOCTH;

® COBEpILEHCTBOBAHUE YMEHHI 1 HaBBIKOB B X0/I€ BHITIOJHEHUS MPOTrpaMMbl Kypca
(BBIMOIHEHUE Ta00OPATOPHBIX pabOT, U3yYEHHS, 0TOOpa U CUCTEMATH3aMH HHPOPMAIIHH,
MOATOTOBKA pedepara, Ipe3eHTalnN );

® OBIAJCHUE yYAIIUMUCS 3HAHUSMH O COBPEMEHHON HAYYHOW KapTUHE MUPA, O IUPOKUX
BO3MOHOCTSIX MPUMEHEHUS (PU3NYECKIX 3aKOHOB;

® BOCIUTAHUS HABBIKOB COTPYJHHYECTBA B MPOLIECCE COBMECTHOM paboThI;

® 0CO3HAHHBIN BBIOOP MPOGUIHLHOTO OOYyUEHUS.

O0mas xapakTeprucTHKA IPOrpaMMbl BHEYPOYHOI 1eATEJbHOCTH «DPU3HKA U YeJI0BeK»

IIporpamma «®u3nka BOKPYT Hac» OTHOCUTCS K OOILIEMHTENIEKTYaIbHOMY HaIlPaBICHHIO
BHEYPOYHOH JEATEIbHOCTH.

IIporpamma cosiep»HuT, ¢ OAHOM CTOPOHBI, MaTepHal 1o OoJjiee yriIyoIEHHOMY U3YUEHHIO
M3JIaraeMoro B IIKOJIBHOW MporpaMMe U30paHHOTOo paszzena, ¢ APYroi — mpeamnosaraeT u3ydeHue
TaKUX BOTPOCOB (PM3UKHU, KOTOPBIE HE BXOJAT B IMIKOJBHBIN KYpC, HO TIOBBIIIAIOT HAJEKHOCTh
3HaHUH, yIPOLIal0T MOHUMAaHKUE U YCBOEGHUE YueOHON MH(POPMAIIMH Ha CIEAYIOLIEH CTyleH!
oOyuenus. [IporpaMMa mo3BossieT OCyLIeCTBIATh IBPUCTUUECKUE TPOOBI U CPOPMUPOBATH
MPAKTUYECKYIO IEATENIbHOCTD IIKOJbHUKOB B U3y4aeMOi 00J1acTH 3HaHU.



Pa3BépThiBaHuE cofepKaHUs 3HAHUM B IPOrpaMMe CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TO
M3yUYeHHE BCEX MOCIEAYIONUX TEM 00€CIICUNBACTCS MPEIBIIYIIIMMHU, & MKy YACTHBIMU U
OOIIMMU 3HAHUSIMU TPOCIICIKUBAIOTCS CBS3H.

IIporpamMma cocTouT U3 4 10CTaTOUHO CAMOCTOSITENBHBIX TEMAaTUUECKUX MOIYJIEH.
MonaynbHas CTpyKTypa Kypca, 1updepeHIIMpOBaHHOCTD 3aJaHU TIO3BOJISIIOT BAPHUPOBATH
coJiep’KaHue Kypca B COOTBETCTBUHU C OCOOCHHOCTSIMU YUYEHUUYECKOTO KOHTUHIE€HTa (COCTAaB
y4eOHOH TpyIIIbl, ypOBEHb 3HAHUH, 00y4Jaromuxcs), HaIn4us 000pyI0BaHUS.

JlocTukeHne CoLUanbHO-TICUXOJIOTUUECKUX LieJIel 00ecreunBaeTCsl Opranus3alueil padoTsl
B MaiblXx rpynnax. KosulekTHBHas AESITEIbHOCTh I03BOJISET pPa3BUBaTh y OOy4aromuxcs
KOMMYHHMKAaTHBHBIE KauecTBa. BbINojHEHHE rpynnoi MpakTUYECKUX 3aJaHUi oOecreunBaeT
peain3alMio OCHOBHBIX IOJOXKEHUI Merona Maiblx rpynmn. CocTaB MaiblX TPYIIT MOXKET
MEHSIETCS TpU TEepexoJe K H3YYEHHMIO CIeAyIoLero Monayias. OTo olecnednBaer Oolee
YCIELIHYI0 colain3anuio oOyyatonuxcs. [IpoekTHas nesTebHOCTh MPelyCMaTPUBAET MOUCK
HeoOXoIuMOM HejocTamomeld HHGOpPMAallMKM B SHIUKIONEIUSAX, CIHPABOYHUKAX, HAy4HO-
MONYJIIPHOM JIuTepaTtype, B IHTepHeTe u ap.

OOyuaromass J1eATeNbHOCTh II€arora 3akJI0YaeTcsi B CO3JaHUMM OPraHU3alMOHHO-
MEJarornyecKux yCIOBUM JUIsl yueOHO-TIO3HABATEIbHOM JI€ATENbHOCTH YYEHHUKOB, B OKa3aHUU
UM  TeJarorudyeckod  MOAJEpKKM W METOAMYECKOM  MOMOIIM,  OOEeCHeunBaOINX
rapaHTUPOBAHHOE PEIICHNUE AUJIAKTUYECKUX, PAa3BUBAIOLINX U BOCIIUTATEIbHBIX 3a/1a4.

®du3zurKa - IKCepuMEeHTalbHAsI HayKa, U3ydarollas MPUPOIHbIE IBJICHHS ONBITHBIM ITYTEM.
[TocTpoennem TeopeTHIeCKUX Moiesel (pu3rnka qaeT oObICHEHNE Ha0II0JaeMbIX SIBIICHUM,
bopmynupyeT puznYeCcKue 3aKOHBI, IPEICKa3bIBAET HOBBIE SBJICHUS, CO3/Ja€T OCHOBY JIJIsI
MIPUMEHEHHS OTKPBITHIX 3aKOHOB MPUPObI B YesoBeueckoi npaktuke. [loaToMmy npu
OpraHu3alluM 3aHATUI 110 BHEYPOUHOU AEATEIBHOCTH OO0JIBIIOE BHUMAHUE yAEIsAeTCs
HKCIIEPUMEHTAIBHBIM METOJIaM MCCIIEJ0BAHNUS, YTOOBI Pa3BUBATh y O0YJAIOIUXCSl HABBIKH
y4eOHOMU, TPOEKTHO-UCCIIEOBATEIHCKON M TBOPUYECKON IEATETHHOCTH.

MeknpeaMeTHbI€ CBSI3H, PCAIM3YEMBIC ITPOrPaMMOI BHEYPOUHOU ICATSIbHOCTH «DH3HKa U
YEJIOBEKY.

Maremaruka: rpaduka, pelmeHue 3aaad, IPOIECHTHI.

buosorus: >xuBbie OpraHU3Mbl, OMOJIOTHYECKas ONITHKA, KIIeTKa, Onocdepa.

XUMHUS: COCTaB ¥ CTPOSHHUE BEIIECTBA.

['eorpadus: MeToIpI U3yUEHUS KIIMMAaTa U HEAP 3eMJIH, aTMOCHEPHI.

DKOJIOTHS: 3arps3HEHHE aTMOC(hEphl, SKOJOTUUECKHE MPOIECCHI, TAPHUKOBBIN (P PEKT,

ounocdepa.

1. Onucanue MecTta y4eOHOro npeaMera B y4eOHOM ILIaHe
B yue6nom miane MKOVY «llepBoaneiickas COLL» Ha BHEypOuHYIO NESATEIBHOCTH IO
¢uzuke B 10-11 xaccax Boigenexn 1 yac B Hepento. CoracHo KalleHAapHOTO rpaduka Ha
2022/2023 npenycmotpeno 34 y4uebnbie Henenu. Cpok peaau3anuu nporpammsl — 1 ro.
Hampaiienue BHEypOUHOIl 1€ATEIbHOCTU- OOIIEUHTEIIEKTYaIbHOE.

2. Coaep:xaHue yuyeOHOI0 Kypca
COILep)KaHI/IC KypCa Ka4€CTBCHHO OTJIIMYACTCA OT 0a30BOTO KypcCa (bHSHKPI. Ha YpOoKax
3aKOHBbI (1)I/I3I/IKI/I paccMaTpuBarOTCA B OCHOBHOM Ha HCKUBBIX 00BEKTax. O,Z[HaKO OYCHb
BaXXHO, YTOOBI Yy ydamuxcda TIOCTCIICHHO CKJIIAAbIBAJINCH Y66)K,[[6HI/I$I B TOM, YTO,
MNPpUYNHHO-CJICACTBCHHAA CBA3b SIBJICHUM MMEET BCCO6H1Hﬁ XapaKTep U 4TO, BCC SABJICHUA,
ONPpOUCXOAAIINEC B OKPYKAKOIICM HAC MUPEC, B3AUMOCBA3AHEI. B KypC€ pacCMaTpHuBarOTCA
BOIIPOCHI, HAIIPABJICHHBIC Ha Pa3BUTUC HHTCPECA K (pI/I3I/IKe, K BKCHepHMCHTaHBHOﬁ
NeATeNbHOCTH, (POPMUpPOBAHUE YMEHUI paboTaTh CO CIpaBOYHOM JuTepatypoil. Bo Bpems
HU3YUCHUSA KYpCa «Du3uka M YeI0BEK» pe65{Ta MOJIY4arOT BO3MOKHOCTH IPOBOAUTH



WCCIIEIOBATENILCKUM TPOEKT MO JI0OOMYy W3 BBHIOpaHHBIX HampaBieHuid. Ha uToroBeix
3aHATUAX 00yJarOIIMeCs BHICTYIAIOT U 3alIUIIAIOT CBOM MPOEKT.

DJIeKTPOMarHuTHbIe siBJIeHUs1 — 8 yacos

DneKTpocTaTHYecKre 3apsiabl. BEITOBBIE AneKTponpruOOphl. JlomMarHss
ANIEKTPONPOBOAKA. TexHHKa 0€e301aCHOCTU U paboTe ¢ «OBITOBBIM AJIEKTPUYECTBOMY.
3HAKOMCTBO C pabOTON HHIMKATOPHOM OTBEPTKOM, JEKTPUIECKUM TECTEPOM;
UCCIIEIOBAaHUE KBAPTUPHOU MTPOBOJKYU HA M10’KAPOONACHOCTb, COCTABICHHUE
MPUHIUINAIBHON U MOHTQXHOU CXEMBI 3JIEKTPOIIPOBOJKH, OCHOBBI AJIEMEHTAPHOTO
PEMOHTa OBITOBBIX AIEKTPOIPUOOPOB. DIEKTPHUECKHE CBOMCTBA Tella YeIOBEKa.
buoanexrpuyuectBo. DOTOPEUENTOPEI., STEKTPOPELUENTOPHI, BHO3TIEKTPUUECTBO CHA.

MaruuTtHoe 1osie 1 ’KUBbl€ OpraHu3Mbl. Mcnoab30BaHuEe MarHuTOB B OBITY.
Hcnonb3oBaHne MarHuTa Kak METaJUIOUCKATES.

Panuno. TeneBunenue. BivsHue 31eKTpOMarHUTHOTO U3ITyYEHHSI HA )KUBOM OpraHu3M.
HccnenoBanue MHTEHCUBHOCTH 3JIEKTPOMArHUTHOTO M3JIyUY€HUS AJIEKTPOOBITOBBIX
MpHUOOPOB C MOMOIIBIO PEHTI€HOBCKOM TIEHKH.

Mexannuyeckue KoJie0aHUs M BOJIHBI - 2 yaca

Mexanndeckue koaebanus u yenoBek. [Ipoucxoxaenne ouoputmon. Cepaie u
3BYKH, COTIPOBOXK/IAIOIIHE pabOTy CEp/Ilia U JETKUX, X 3amuch. CTETOCKOTH
(dhonenmockon. BeICTykMBaHME — KaK OJIMH W3 CIIOCOOOB OMpeIeNICHUs Pa3MEPOB
BHYTPEHHUX OPTaHOB M X COCTOSIHHSI.

3BYK KaK CpeJICTBO BOCIPHUATHSA U niepenayun nHpopmaruu. Opran cioyxa. O6macTs
CIBIIIMMOCTH 3BYyKa. ['0J10cOBOM anmapat 4esnoBeka. XapakKTepUCTHKU rojioca 4esIOBeKa.
VYnbrpa3Byk u nuHppa3Byk. Gusnueckre 0OCHOBHI YIbTPa3BYKOBOIO UCCIIEOBAHMUS
4YeJI0BeKa. 3BYKU MPUPOJIBI.

TensioBble siBJIeHUs1 - 9 yacoB

Bunapr termmonepenaun B OwbiTy. uddysus. Kunenne. Bompockl 6e3omacHocTH B
TEIOBbIX  mpoueccax. CrocoObl  M3MepeHusi  TemrepaTypbl.  TepMOperyasTopsl.
3HaueHue 1BeTa A OoQopMiIeHHS OBITOBBIX MPUOOPOB, MOCYIbI; MpOBepKa pPabOTHI
BEHTUJISIIUM; apoMaTtu3anus MOMeEIEeHUS, W3rOTOBJICHUE BOJIOCSTHOTO
rurpomeTpa. HacbleHHbIH, HEHACBIIICHHBII nap. BiaxxHocTs. 3HayeHue
TEMIIEPATYPHOTO PEXKUMA U BIAKHOCTH JIJIS )KU3HECSTEIbHOCTH YeIOBeKa.

Ontudyeckue siBjeHus - 14 yacos

®oTtomerpus. CBETOBOM MOTOK. 3aKOHBI OCBEIICHHOCTH. 3aKOHBI M€OMETPUUYECKOMN
ontuku. 3epkayio. [TocTtpoeHne M300pakeHHs B IUIOCKOM 3€pKajie U B CHCTEME 3€pKall.
Tonkas nuH3a: HaxokJaeHHe oObekTa mo xoay Jnyuded. dopmyna TOHKOW JIHH3BI
Crpoenue riasa yeaoBeka. Ou3ndeckre OCHOBHBI 3peHHs YesnoBeKa. JledheKkThl 3peHus
U CcnocoObl WX HucHpaBieHUus. PacdeT mapaMeTpoB JHH3BI U H300paKCHUS.
CnekTpanpHass M »HEpreTuyeckas UYyBCTBUTENBHOCTh ria3a. [lomHoe BHyTpeHHee
oTpaxenue. BonHoBas ontuka. Jlucnepcus cera. MHTepdepeHims u qudpakius cBeTa.
CBeTOBBIE SIBICHUS B IPUPOJIE.

3ammTa NpoeKToB — 2 4aca

BHeypouHast JeATeNbHOCTh NpeinosiaraeT OOJIBIIYI0 CaMOCTOSTEIbHYIO paloTy
yyamuxcs. TeopeTHueckuii marepuan JOJDKEH ObITh HEpa3pbIBHO CBsA3aH ¢ IMpakTukoi. Ilpu
nosoope JAUJAKTHUYECKOTO MaTepualla MCIOJIb30BaTh 3a/laHusl BCEX BUJOB U ypoBHeEW. Bee
IpakTU4YecKue padoThl  MPOBOJATCS Oe3 ykazaHuWi K paboTe, YTOObI BBINIOJHEHHE 3aJaHUMN



ObUIO TBOPUYECKUM TIpolieccoM. B ciyuae 3aTpynHeHHE HEOOXOIMM WHIMBHUIYAIbHBIM TMOAXO/,
KOTOPBIN 3aKIIFOYAETCsl B MCIIOJIb30BAaHUH KPATKOTO WM MOAPOOHOTO omucaHus paboTel. O0bEM
MaTepualia U3y4aeMbIX T€M 3aHSATHH M KOJMYECTBO OTBEJACHHBIX HA 3TO YAaCOB ONpEAEIseTCs

CaMHUM YYUTCIICM.

IIpuemsl 1 MeTOABI PaOOTHI, KOTOPBIE IJIAHUPYIOTCS IPU PEATTU3ALUHU IPOTPAMMBI:
-CaMOCTOSITeNIbHBIE pabOTHI C ICTOYHUKAMH HH(POPMAIUH;
-YCTHBIE COOOIIEHUS yJaIIuXCs ¢ TOCIEIYIOUIeH TUCKYCCHEH;
-3BPUCTUYCCKHE OECe/Ibl;
-3JICMCHTBI UTPOBBIX TCXHOJIOFI/Ifl;
-BBIITOJIHCHUC DKCIICPUMCHTAJIBHBIX U MPAKTHICCKHUX pa60T 110 TCILJIOTC,

OIITHKE;

-pa60Ta C TUJAKTHUYCCKUM MAaTCPUATIOM;
-CaMOKOHTPOJIb YJallIUMHUCA CBOUX 3HAHMH 110 BOIIpOCaM Ijid TMOBTOPCHUA.

3. IIporpaMmmHoOe u yueOHO-MeTOAN4YECKOe ObecTiedeHune

YuyeOHUKH
(aBTOP,
Ha3BaHUe, roj
H31aHusl,
U31aTeIbCTBO)

TleuaTHbIe MOCOOUS

Jluteparypa

1. bormanog K.1O. «®u3nk B roctsx y 6uonora» M, Hayka,
1986;

2. Kabapmauu O.® «BreypouHast paboTa mo ¢puznuke» M,
[Ipoceemenne 1983;

3. [lepenpman «3annMatenvHas Gusuka» 1-3 gacte M, Hayka
1980;

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

5. CmupnoB A.I1., 3axapos O.B. Becénplii 6an 1 BAyMUYUBBIN
ypok: Ou3nuecKkue 3a1auu C JIUPUIECKUMU YCIOBUSMHU. - M.:
Kpyro3op, 1994;

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

7. EnoxoBuu A.C. CipaBo4HUK 110 (PU3HKE ¥ TEXHUKE. - M.:
[Tpoceemenue, 2006;

8. «Ilo3Haii camoro cebst» / bubnmoreka «IlepBoe CeHTIOPs
cepust «Duszukay Bbimyck Ne26 2009;

9. Kukoun N.K. Pacckasel 0 ¢pusuke u pusukax // bubnuoreuxa
«KBant». Beim. 53. M.: Hayka; ri. pen. ¢us.-mat. nurt., 1986;

10. T'anpnepurreiin JI. 3anumarenbHas gusukay. - M.: Pocman,
1998;

11. Mapos M.41. [Inaners! ConHeuynoit cuctemsl. — M. Hayka,
2011;

12. Tut Tom Hayunsie 3a6aBbl. @usnka: OnbIThl, (HOKYCHl U
pasBiedenus: nep. ¢ ¢p. - M.: ACT: Actpens, 2007,

13. Yoxkep [Ix. ®uznueckuii deiiepsepk. - M.: Mup, 1979.

14. JleonoBuu A.A. ®usnueckuii kaneinockorn. - M.: Bropo
Ksan tym, 1994,

15. ApakensH M.K., Baitamreitn JI.W. Dnextpobe3onacHOCTb
B JKWJIBIX 3J1aHUAX.- M.: DHeproatomuzaat 1983;

16. Tynpunnckuit M.E. CO0pHUK KaueCTBEHHBIX 33/1a4 110
¢usuke. M.: «IIpocsemenue» 1965;

17. YOdanosa N.JI. 3anumatensHble Beuepa 1o (Hu3MKe B
cpeaneil mkogae. M. «IIpocsemenuey, 1990.




padouasn 1.B.®. HuoB PabGoyast TeTpaip Ui MpOBEACHUS
TeTpaib, naboparopubix paboT 9 knacc. — M.: [IpocBemienue , 2007
TeTpagu 1 2. B.A. KacesHOB, B.A. KopoBun Tetpaap asst 1a60paTopHBIX
Jadoparopubix | pabot 10 kmacc — M.: [Ipoda, 2008
pador 3. B.A. Kacesnos, B.A. Koposun Tetpanp 11 1a00paTopHbIX
pabot 11 xmacc — M.: llpoda, 2008
auaakTuyeckue | KapTrouku-3aqanusi Uil BBINOJHECHUS MPAaKTHYECKUX padoT./
MaTepHuabl B.®. Tunos — M.: IIpocsenienue , 2002.
Paznmarounsnii marepuan no ¢usuke / YmakoBa M.A. — M.:
[Ipocsemenue , 1990.
Metoauyeckue | Temarnueckue NPE3EHTALMUIIO  COACPKAHUIO  IPOTPAMMBI
MaTepHAaJIbI BHEYPOYHOH JiesiTeNIbHOCTH «DH31Ka BOKPYT HACH
Texnnueckue cpeacra | Komnsrorep ¢ BbixogoM B VHTepHET, MyJIbTHUMEIUWHBINA
o0ydeHus IPOEKTOP.

Kommuiektet  yueOHO-1abopatopHOro  00OpymOBaHHE IS
IIPOBEJICHUS PAKTUYECKUX paboT.

Harasausie mocoous

Tabmuipl, MaxkeThl, JICHCTBYIOIIME MOJIEIH, TeYaTHbIE U
WHTEPAKTUBHBIC TIJIAKATHI 10 U3y4aeMbIM TEMAM

HHTEepHeT-
pecypcsl

bubnuoteka — Bcé o npeametry «Du3nka.
http://www.proshkolu.ru

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

Enunas komtexius mudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru

WHTepecHbIe MaTepuallbl K ypoKaM (DU3HKH IO TEMaM;
HarJsIHbIe ocoOus K ypokam. http://class-fizika.narod.ru
[{udpossie 0OpazoBaTenbHBIC pecypchl. hitp://www.openclass.ru
DsexkTpoHHbIe yaeOHuKH 1o dusuke. http://www.fizika.ru

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

Iudgposbie 06pazoBaTeIbHbIE PeCypChI:

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

Cepus auckoB DVD: CO0pHHMK 1eMOHCTPAIITOHHBIX OTBITOB JIJIs
cpeaHen 0011e00pa3oBaTEIHHON IIKOJIbI «IIIkOJIbHBII
dbusndeckuii sxkcnepuMeHT» / COBpEMEHHBIH T'yMaHHTApHBIN
yHuBepcuteT 2006

Cepus quckoB DVD: «OHuuknonenus atoma» / ['ockapnopanus
«Pocaromy, 2012

Juck «Atom Ha cayxOe uenoBeky»/ I'ockapmoparus
«Pocaromy», 2001

4. TlnanupyemMble pe3yabTaThl OCBOCHHUS] Y4eOHOI0 NMpeaMeTa, Kypca

[InanupyemMsble pe3ynbTaThl OCBOSHUS MPOTPaMMBbl HAIPaBIIEHbl HA Pa3BUTHE YHUBEPCAIBHBIX
y4eOHBIX JIelicTBH, yueOHOM n obmenonbs3oBarenbckoit MKT-komnereHTHOCTH 00ydaromuxcs,
OTIbITa IPOEKTHOM JIeATETLHOCTH, HaBBIKOB pabOTHI C MH(OpMAaIHEH.

JInuHOCTHBIE:

C(bOpMI/IpOBaHHOCTB MO3HAaBATCJIIbHBIX MHTCPECOB K HpaKTquCKOﬁ n HpOCKTHOI‘;I ACATCIBHOCTHU
U OCHOB COHHUAJIBHO-KPUTUYCCKOI'O MBINUICHHUA Ha OCHOBC PAa3BUTHA HWHTCIJICKTYAJIbHBIX W
TBOPYCCKUX CIIOCOOHOCTEH yqamuxcs,



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/

VOexIeHHOCTh B BO3MOXKHOCTHM TO3HAHMSA MPHPOJBI, B HEOOXOJUMOCTH pPa3yMHOTO
HUCITOJIB30BaHUA IIOCTI/I)KGHI/II;'I HAayKu 1 TEXHOJIOT U JJISL HaﬂbHeﬁmeFO Pa3BUTHA YCIIOBCYCCKOI'O
oOmIeHus, yBaKeHHE K TBOpIAM HAYKH W TEXHUKH, OTHOIIECHHE K (U3UKE KaK K AJIEMEHTY
00111e4YeNI0BeYECKON KYIbTYPHI;

CaMOCTOATENBHOCTh B IPUOOPETEHUU HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUIN NMOHUMAHUM UX
3HAYCHUA I ﬂaJIbHeﬁmeFO N3Y4YCHHA €CTCCTBCHHBIX JUCHUIIIINH,

MOTI/IBaHI/Iﬂ O6pa30BaT€JH>HOI71 ACATCIIBHOCTHU ITKOJIBHUKOB Ha OCHOBC JIMYHOCTHO-
OPUEHTUPOBAHHOTO MOAX0/12;

YMCHHUH OIPECACTIATh I'paHHUIbI COOCTBEHHOI'O 3HAHUSI U HC3HAHUA; PAa3BUTHUU CIIOCOOHOCTH K
caMOOIIeHKe (OLICHMBAaTh COOCTBEHHYIO Y4YeOHYIO JAESTEIbHOCTh: CBOM  JIOCTHIKCHUS,
CaMOCTOATCIIBHOCTb, MHUIITUATUBY, OTBECTCTBCHHOCTD, IPUYNHBI HCYILa'-I);

@OopMHpPOBAaHHE ILIEHHOCTHBIX OTHOLIEHWM JOYr K JpYry, YYWUTEII0, aBTOpaM OTKPBITUHA H
M300peTeHUH, pe3ybTaTaM 00yJIeHHUS.

C(l)OpMI/IpOBaHHOCTI/I KOMMyHI/IKaTHBHOﬁ KOMIICTCHTHOCTHU B O6HI€HI/II/I U COTPYAHUUCCTBE CO
CBCPCTHUKAMHU U YIUTCIICM;

ycBoeHun Tb mpu mpoBeneHNH NPAaKTUYECKUX pPadOT, CHOPMUPOBAHHOCTH OEpEKHOTO
OTHOIIIEHHUS K IIKOJIEHOMY 000PY/I0BaHHIO.

MeranpeaMeTHble:
B cdepe pecyiamuenvix yauBepcaabHbIX YI€OHBIX JCHCTBUM:
OBnaneBaTh HaBBIKAMHM CAMOCTOSITEILHOTO MPUOOpPETEHUS HOBBIX 3HAHUN, OpraHU3aLUU

y4eOHOW NeATeNbHOCTH, TIOCTAaHOBKA IIeJiel, TUUIAaHUPOBAHMS, CAMOKOHTPOJS W OIECHKH
pe3ynbTaTOB CBOEH JEATEIBLHOCTH, YMEHUSIMH MPEABUACTh BO3MOXHBIC PE3ylIbTaThl CBOUX
e CTBHIA;

[Tonumatp paznuuuss MEXIy HCXOTHBIMU (akTaMHu U THUIIOTE3aMH JId HX OOBICHEHUS,
TEOPETUYCCKUMHU MOJICTIIMA M pealbHBIMH OOBEKTaMH, OBJIAJICBaTh YHUBEPCATHHBIMHU
Y4eOHBIMH JICHCTBUSIMH Ha TMpUMEpax THUIOTe3 I OOBSICHEHUS HW3BECTHBIX (DAKTOB H
AKCIIEPUMEHTAJILHONW TPOBEPKHU BBIJIBUTACMBIX THIIOTE3, Pa3paOOTKH TEOPETHYECKUX MOjaeeh
MPOIIECCOB WJIH SIBJICHU;

B cdepe nosnasamenvroix yHuBepcanbHbIX YU€OHBIX IEHCTBUMN:
dopmupoBaTh yMEHHUS BOCIpPUHUMATh, IepepadaTbiBaTh M MPEACTaBIATh HHQOpPMAIUIO B

CIIOBECHOH, O0Opa3HOM, CHMBOJHYECKOW (opMax, aHaIM3MpOBaTh M IepepadaThIBaTh
MOJYYEHHYIO HH(POPMAIIMIO B COOTBETCTBUHU C MOCTABJICHHBIMH 33]]a4aMH, BBIIEIATH OCHOBHOE
COJICpKaHKWe MPOYMUTAHHOIO TEKCTa, HAXOAWTh B HEM OTBETHl Ha IOCTABICHHBIC BOIPOCHI U
M3JIarath €ro;

BBIJIBUTATh TMIIOTE3bI, OCYIIECTBISATH UX MPOBEPKY, MMOJIB30BATHCS OMOIHOTCUHBIMH KaTaIOTaMH,
CIEIUATbHBIMU CIIPABOYHUKAMH, YHUBEPCATbHBIMU SHIIMKIONESIUSIMA [T TIOMCKa HH(pOpMaIuu
00 00BeKTax.

[IproOperaTh OMBIT CaMOCTOSATENBHOTO TOWCKA, aHajdu3a H oTOopa WHGOpMAIMH C
UCTIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHHKOB, W HOBBIX HH(OPMAIMOHHBIX TEXHOJOTHUH IS
peleHusl Mo3HaBaTeIbHbIX 337134,

OcBauBaTh TpPUEMbl JIEHCTBUH B HECTAHIAPTHBIX CUTYAllUAX, OBJIAJCBATH 3BPUCTHUCCKHUMH
METOJITAMH PELICHHS TPOOIeM



B cdhepe xommynuxamusnwvix yauBepcambHbIX YI€OHBIX JCHCTBUI:
Pa3zBuBaTh MOHOJOTMYECKYHD) M JUAJOTHYECKYIO pPEYb, YMETh BBIPaXXaTb CBOU MBICIH U

CIOCOOHOCTH BBICIYIINBATh COOCCETHHKA, MOHMMATh €r0 TOYKY 3pPEHHS, NMPU3HABATH INPABO
JPYroro 4ejoBeKa Ha ero TOYKy 3peHus, IPU3HABaTh [IPAaBO APYTOro YEJI0BEKAa Ha HHOE MHEHUE;
®opmupoBaTh yMEeHMsI pabOTaTh B IPYIIE C BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
MIPEJICTaBIATh U OTCTaUBaTh CBOU B3IJISbI U YOEXKACHUS, BECTU AUCKYCCHIO.

IIpeamerHbIe:

®opmupoBaTh NPEICTABICHUS O 3aKOHOMEPHOW CBSA3M U MMO3HAHUS NPUPO/Ibl, 00 0OBEKTUBHOCTH
HAyYHOTO 3HAHUS; O CHCTEMOOOpa3yromel poiau (pU3UKH IS Pa3BUTUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH M TEXHOJIOTUH; O HAyYHOM MHPOBO33PEHHMM KaK pe3yJabTaTe H3yueHUs OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

®opmupoBaTh NEPBOHAYAIBHBIE MPEACTABICHUS O (PU3MUECKOW CYHIHOCTU SBIECHUH MPUPOIbI
(MexaHMYECKUX, TEIJIOBBIX, JJICKTPOMArHUTHBIX M KBAHTOBBIX), BHJAX MAaTepUH (BEIIECCTBO M
110JI€), IBUKEHUU KaK croco0e CyIecTBOBaHHS MaTepUH; yCBauBaTh OCHOBHBIE UJIEM MEXaHUKH,
aTOMHO-MOJIEKYJISIPHOIO YYEHHS O CTPOECHHMM BEUIECTBA, 3JEMEHTOB JJIEKTPOJUHAMHUKU U
KBaHTOBOM (M3MKU; OBJIa/I€BaTh MOHATUWHBIM allapaToM M CUMBOJIMYECKUM S3BIKOM (U3UKH;
[IproOperaTts ONBIT NMPUMEHEHHUS HAYYHBIX METOJIOB MO3HAHUS, HaOMoJAeHUS (U3NUecKux
SIBIIGHUH, TPOCTBIX 3KCIIEPUMEHTAIBHBIX HCCIIEOBAaHUM, MPSAMBIX U KOCBEHHBIX M3MEPEHUH C
WCIOJIb30BAHMEM  aHAJOTOBBIX UM UU(QPOBBIX H3MEPHUTENBHBIX MPUOOPOB; TOHHUMATh
HEen30€KHOCTh MOTPELTHOCTHU JTH0OBIX U3MEPEHUI;

Oco3HaBaTh HEOOXOJIUMOCTb MNPUMEHEHHS JOCTIKEHUM (U3MKH U TEXHOJOTUH s
PaIMOHAIBHOTO IPUPOAOIIOIB30BaHNUS;

OBnageBaTb OCHOBaMH O€30MAaCHOIO MCIIOJB30BaHUSA €CTECTBEHHBIX U MCKYCCTBEHHBIX
IEKTPUYECKMX U MATHUTHBIX IOJIEH, YIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
UCKYCCTBEHHBIX MOHU3MPYIOIIMX H3Iy4eHUH BO M30€XKaHHWE MX BPEAHOTO BO3JEHCTBUSA HA
OKPY’KAIOILIYIO CPEly U OPTaHU3M YEJIOBEKa;

Pa3BuBaTh ymMeHHME IJIaHMPOBaTh B IIOBCEIHEBHOM >XM3HU CBOU JEHCTBUSA C IPUMEHEHUEM
IIOJIyYEHHBIX 3HAHUN MEXaHUKU, DJIEKTPOJUHAMHUKH, TEPMOJWHAMUKHA W TEIUIOBBIX SBJICHUU C
LEJIbIO COEePEKEHUS 30POBbS;

DopmupoBaTh IMPEACTABICHUS O HEPALMOHAIBHOM HCIIOJIB30BAHUU IIPUPOJHBIX PECYPCOB U
SHEPrUM, O 3arpsA3HCHUU OKPYXKAIOIIEH CpeAbl Kak CIEICTBUM HECOBEPILICHCTBA MAIlMH U
MEXaHHU3MOB.

IIpumepHoe TeMaTHYeCKOe INIAHUPOBaHUE Kypca “@Pu3nka u 4eJioBeKk”
10 -11 knacebr (1 yac B HeeI10)

Ne | Tema Kosan4yecTBo 4acos JlabopaTopHbie
n/n padoThI

1 ONEKTPOMAarHUTHBIE SIBJICHUS 8 1

2 MexaHnyeckue KoJieOaHus ¥ BOJTHBI 2

3 TennoBbie IBICHUS 9 3

4 Onrtuyeckue siBICHUS 12 4

5 3amuTa NpOEKTOB 2

Bcero 34 8

Neo TeMa 3aHATUSA




3aHATUA

1/
JleKTPOMarHuTHble siBjieHus (8 yacoB)
1 DIEKTPUYECKUE 3apsi/ibl U KUBbIC OPraHU3Mbl. BiausiHue 31eKTPUUECKOTO MOJIs
Ha YKUBbIE OpraHU3Mbl. BUOAIEKTPUUECTRO.

2 JlabopaTopHas padora «OnpeneracHue CONPOTUBICHUS TKAaHEH YeTOBEKa

3 [IpupoaHbIe M HICKYCCTBEHHBIC DJIEKTPUUECKUE TOKH.

4 WcTopus sHepreTUKu. DHEPrust JIEKTPUUECKOTO TOKA U €€ UCII0JIb30BaHHUE.

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

6 MaruuTtHoe noJse 3eMJIH U ero BIUSHHUE Ha YeJoBeKa.

CBoOIICTBA DJIEKTPOMArHUTHBIX BOJTH HU3KOM 4acTOTHl. PaTnoBOJIHEI U YeTTOBEK.

8 buonoruueckue cBOMCTBA AIEKTPOMATHUTHBIX BOJH BBICOKOM YaCTOTHI.

Mexannuyeckue Kojge0aHusi M BOJIHBI (2 yaca)

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

10 3BYyK KaK CpeJICTBO BOCTIPUATHS U Mepeaayl HHPOpMaliK. YIbTPa3ByK U
nH(ppa3ByK.

TensioBble siBjeHust (9 yacoB)

11 DHeprus TormBa. TermmosHepreTuka. BiausHue TemnepaTypHbIX YCIOBHM Ha
YKU3HB YeJIOBEKA.

12 JlabopaTopHas padora «/I3MeHeHNe TeMnepaTypbl BEMECTBA IIPU NEPEXOE C
TBEPAOTo B razoodpasHoe cocrosiuue. [loctpoenue rpaduka 3aBUCUMOCTH
TEMIEPATYPHI Te€JIa OT BPEMEHM.

13 TennoBoe 3arpsizHeHUE aTMOocdephl. Perenne 3amay.

14 Buner tpancnopra. [Ipumenenne pa3inuyHbIX BUAOB TPAHCIIOPTA B HALIIEM
peruoHe. BiusHue paboThl TEIIOBBIX IBUTATeNIel HA SKOJIOTHUECKUE
MIPOLIECCHI.

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

16 TenioBbIe MPOLIECCHI B TEJIE YEIOBEKA.

17 JladopaTopHas pa6ora «OnpeneracHue ApIXaTeIbHOr0 00bEMA JIETKIX
YeJI0BEKa»

JlabopaTopHas pa6ora «OnpeeneHue TaBJICHNUS KPOBU YEJIOBEKa»

18 Pemenue skcniepumenTanbHbix 3a7a4. (OcHoBHOe ypaBHeHue MKT,
KOJIMYECTBO BEIIECTBA)

19 Pemenue skcriepuMeHTaNbHBIX 3a7a4. (YpaBHEHUE COCTOSHUS HJ1€aIbHOTO
ra3a. BinaxxHocts Bo3zyxa)

Ontuyeckue siienus (14 yacon)

20 ®otometpus. CBeTOBOM MOTOK. 3aKOHBI OCBeleHHOCTH. JJabopaTtopHas paboTa
«OnpeneneHue ypoBHs OCBEIIEHHOCTH B KJIACCe»

21 HckyccTBeHHOE OcBelieHre. Buabl aIeKTpUUeCcKUX JaMIl.

22 3epkanibHOE U paccesHHoe (Auddy3HOe) oTpaxkeHue cBera.
DkcnepuMeHTanbHas padoTta: «IlocTpoeHne n300paxkeHus B MIOCKOM
3epKajem.

23 DkcniepuMeHTallbHas padoTa: “MHOTOKpaTHOE H300paKEeHUE TIPEIMETA B

IUIOCKMX 3€pKaax’.




24

JIunzsl. ['na3 kak ontuyeckas cucrema. JedexTsl 3peHust.

25 [TocTpoenue n300pakeHUsI B CHCTEME 3epKall.

26 [Tone 3penus.

27 CriocoOsI ucrpaBiieHus AePEKTOB 3PCHUS.

28 JlaGopaTopHnasi padora: «Onpenenenre GOKYCHOTO PACCTOSHUS H
OINTUYECKOM CUJIBI OUYKOBY
Pemienune skcriepuMeHTABHBIX 3a/1a4.

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

30 OnTryeckne WILTIO3UU HALIETO 3PEHHS.

31 buonoruueckas ontuka. (JKupble 3epkaia, ria3-TepMOMeTp, pacTeHUS -
CBETOBOJIBI).

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

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

3amuTa npoexkToB (2 yaca)
34 3ammTa mpoeKTOB
35 3ammra MPOEeKTOB




