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Pabouas mporpamma BHEYpPOUHOI IeATENBHOCTH «DU3MKA U MUY PEeaTU3yeT
OCHOBHYIO 00pa30BaTeNIbHYIO POTpaMMy CpelHEro oOpa3zoBanusi. B nporpamme
PELYCMOTPEHBI BOBMOXHOCTH JIJIs1 Pa3BUTHSL OCHOBHBIX BUJIOB JACSTEIBHOCTU
00y4Jaronuxcsi B COOTBETCTBUU C UX BO3PACTHBIMU OCOOCHHOCTSIMH.

B xone nzydeHus JaHHOTO Kypca, yJallluecs: HE TOJIBKO YJIOBJIETBOPAT CBOU
oOpa3oBareibHble MOTPEOHOCTH, HO U MOTyYaT HABBIKU UCCIIEI0BATENbCKON
JeSATEeIbHOCTH, TO3HAKOMSITCS C METOJJaMHU UCCIeI0BaHUs B (PU3HKE U OUOJIOTHUH,
MOJIy4aT KpaTKue JaHHbIE O MEIUIIMHCKON U OMOJIOTMUECKOM armapaType.
HaBbiku, omy4yeHHbIe PU pabOTE C U3MEPUTENBHBIMU MTPUOOPAMU, BBITIOJTHEHUE
MPaKTUYECKUX paOOT U MOCTaHOBKA 3KCIIEPUMEHTA MPUTOIATCS B TajbHEUIIEH
Hay4YHO-TEXHHUUYECKOU JesATebHOCTH. OOBsSCHEHNE OTAEIBHBIX MPOLIECCOB,
MPOUCXOMSIINX B KUBBIX OpraHU3Max Ha OCHOBE (PU3HUYECKUX 3aKOHOB MOMOXKET
UM YCTaHOBUTb PUYUHHO-CIIEJICTBEHHBIE CBA3H, CYLIECTBYIOIIUE B KUBOU U
HEXUBOU NpHUpoe, CHOpMUPYET UHTEPEC HE TOIBKO K (PU3UKE, HO U K HAYKE B
LETIOM.

[Iporpamma Kypca HOCUT IIPAKTUKO-OPUEHTUPOBAHHBIN XaPaKTEP C
AJIEMEHTaMHU Hay4YHO-HCCIIE0BATENBCKOM IESTEIIBHOCTH U TIOCTPOEH C OIIOPOM Ha
3HaHUS U YMEHUS, IOJYyUYEHHbIE YUAIIUMUCS [IPU U3yUYEHUU (PU3UKH, XUMUH,
OMOJIOTHH.

Kypc «®u3uka 1 MUp» SBISIETCSI MHTETPUPOBAHHBIM U MIPEATIOIAraeT
3HAKOMCTBO C OMPEAENIEHHBIM aClIEKTOM 0a30BOM HAYKH - (PU3UKH U
HapaBJICHUSIMU UCCIIEOBAHUN, KOTOPbIE BO3HUKIIU HA CThIKE (PU3UKH XUMUH,
ouosioruu, 1 3xKoj0rud. OH COCOOCTBYIOT PACIIMPEHHUIO KPYro30pa
oOy4Jaronuxcs, NoAAepKaHUIO0 HHTEpECca K U3YUEHUIO (DU3UKU U HAIIpaBJIEH Ha
pelieHre JIMYHOCTHO 3HAYMMBIX JIJIsl YYEHUKA MPUKIAIHBIX 3a/1a4y. BkitoueHue B
IpOrpamMmy BOIIPOCOB, CBSI3aHHBIX C (PU3MKON YEIOBEKA, MO3BOJIUT YHAIIUMCS
MPOJBUHYTHCA O MYTH MO3HAHUS CAMHX C€0sl, JIydllle MOHATh MPUPOIY YEIOBEKa
Y €r0 BO3MOXHOCTEH.

IosicHuTEILHAA 3aNIUCKA

Pabouast mporpaMma 1o BHEypOUYHOU JIeATeTbHOCTH «DU3HKa U MUDPH»
npenHaszHavyeHa s oOyvaroniuxes 10-11 kinaccoB u pa3paboTaHa Ha OCHOBE
CJIEIYIOLIMX HOPMATHBHBIX JOKYMEHTOB:

o ®enepanbHoro 3akoHa "O06 obpazoBanun B Poccuiickoit deneparuu ot
29.12.2012 N 273-®3;

 Tpukaza MuHucCTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot 17
nexadps 2010 r. No 1897 «O0 ytBepkaenuu dheaepabHOTO roCyapCTBEHHOTO
00pa30BaTeNbHOrO CTaHAApTa OCHOBHOTO 00111ero oOpa3oBaHus (B peJakiuu
npuka3za Muno6puayku Poccun ot 31 nexadps 2015 r. Ne 1577);

 mpukaza MunucrepcTBa oOpazoBaHus U Hayku Poccuiickoit @eneparyu ot 17
Mast 2012 r. Ne 413 «O06 yTBepkaeHun GpeaepaibHOro ToCyIapCTBEHHOTO
00pa30BaTeIbLHOTO CTaHAApTa CPEIHETO 00IIEro 00pa30BaHUs» C U3MEHEHUSIMH,
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YTBEPKIEHHBIMU MPpUKa3zaMu MUHKHCTEPCTBA 00pa3oBaHus U HayKu Poccuiickoi
®eneparnun Nel645 ot 29.12.2014 1., Ne 1578 ot 31.12.2015 1., Ne 613 ot
29.06.2017 r.

o KOHIEMIINK TyXOBHO-HPABCTBEHHOTO PAa3BUTHUS U BOCHUTAHUS JIMYHOCTH
rpakJaHuHa.

o CanlluH 2.4.2.2821-10 «CanutapHO-31HAEMHOIOTHYECKHE TPEOOBAHUS K
YCJIOBHSIM M OpTaHH3aluu 00y4eHHs B 0011e00pa30BaTEIbHbIX YUPEKICHUIX):
ITOCTAHOBJICHHUS | TABHOTO TOCYAapCTBEHHOI'O CAHUTAPHOrO Bpaya Poccuiickoit
Ddeneparuu ot 29 nexadps 2010 Ne 189.

o YueOHoro mana MbOY «COILINe7um.b.J1.Y3neHoBa c. YukekeH» Ha
2024-2025 yueOHbIi rof.

AKTYyallbHOCTh JAHHOU MTPOrpamMMBbl 00YCIIOBJIEHA €€ METOJ0JIOTHYECKON
3HaYMMOCTBIO - Pa3BUTHE Y MKOJIHLHIKOB MOTHUBAIIMHU K U3YUYCHUIO (PU3UKH.
Kypc nmeeT ecTecCTBEHHOHAYYHYIO HAIIPaBIEHHOCTh OOILEKYJIbTYPHOI'O YPOBHS.
du3nka Kak Hayka 0 HauboJiee 00X 3aKOHAX MPUPO/IbI, BHICTYIIAs B KaUeCTBE
y4eOHOT0 MpeIMeTa B MIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIA/ B CUCTEMY 3HAHUN
00 okpy»aromeMm Mmupe. OHa pacKpbIBAET POJIb HAYKHA B SKOHOMUYECKOM U
KyJbTYPHOM Pa3BUTUHU OOILIECTBA, CIIOCOOCTBYET (DOPMHUPOBAHUIO
COBPEMEHHOT'0 Hay4YHOT'O MUPOBO33PEHUS

®I'OC HOBOTrO MOKOJIEHUS TPEOYET UCTIOIL30BaHUs B 00pa30BaTEILHOM
IIpoLIECCE€ METOAO0B U IPUEMOB IPOEKTHO-UCCIEA0BATEIBCKON 1EATEIbHOCTH.
BxuroueHue MeTojia MpoeKTOB B OpraHU3alMI0 BHEYPOUHOH 1€ATENbHOCTH J1aeT
MHOTO TPEUMYIIIECTB U MOJIOKUTEIBHBIX pe3ybTaToB. [IpoekTHas
JeSATEILHOCTH J1aéT BOBMOXKHOCTh HHTETPUPOBATH TEOPETHUECKUE 3HAHUS U
MPaKTUIECKUE HABBIKH, MPUOOPETATh HABBIKA B3aUMOJACHCTBUS B Tpyte. Jis
YYEHHUKA MPOEKT — 3TO BO3MOKHOCTh TBOPUYECKH PACKPBITHCS, TPOSIBUTH ceOs
WHAUBHUIYAIBHO WK B KOJIeKTUBE. [IpoekT maét 00ydaromuMcest OmbIT MOMCKa
uHpOpMAaINH, MPAKTUYECKOTO MPUMEHEHHS 00YUEHHS, CAMOPa3BUTHS,
CaMOpEeAIN3alMU U CaMOaHaJIn3a CBOEH JAEATEIIbHOCTU. 3HAHUS, YMEHUA U
yYHHUBEpCaJbHbIC yUeOHbIE NEUCTBUS, HEOOXOIMUMBIE AJIsI OpTaHU3AIIH
MPOEKTHO-UCCIEA0BATEIbCKOM IEATETbHOCTH B IIKOJIE, B OYIyIIEM CTAHYT
OCHOBOM sl OpraHu3alliy HayYHO-UCCIIEI0BATENbCKOM 1€ATEIbHOCTH B
BBICIINX U CPETHUX MPO(PECCHOHANBHBIX YIEOHBIX 3aBEJICHUSX, IO3BOJISIOT
CTaTh KOHKYPEHTHO-CITIOCOOHBIMH Ha PhIHKE TPY/la U B JII000# chepe
npohecCuOHANBHOM JesTENbHOCTH.

Heo6xoamumbIM yCI0BUEM pealTu3aiiyl TaHHON IPOTPaMMBbI SIBIISICTCS
CTpEMJICHHE Pa3BUTh y 00YUAIOMIUXCS YMEHUE CaMOCTOSITENIbHO paboTaTh,
NKT-koMneTeHITNH, a TAK)KE COBEPIIICHCTBOBATh HABBIKA OTCTAMBAHUS
COOCTBEHHOM MO3ULIKU IO ONPEACIEHHOMY BOMIPOCY.

enau Kypca:
® 3HAKOMCTBO YYalllUXCs C BAKHEHIIIMMU METOJIaMU IPUMEHEHUS
bu3NYeCKUX 3HAHUH Ha TPAKTHKE;
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e (GopMUPOBaHUE LEIOCTHONW €CTECTBEHHOHAYUYHOM KapTUHBI MUPa YUaIIUXCSL.
3agaum Kypca:

® DPa3BUTHE IT03HABATEIBHOIO HHTEPECA, MHTEIUIEKTYAJIbHBIX U TBOPYECKHUX
CIOCOOHOCTEN ydaluxcsl B IPOLIECCE CaMOCTOSITENIBHOTO MPUOOPETEHHUS
3HAHUH C UCMOJIb30BAaHUEM PA3IUYHBIX HCTOUHUKOB MH(POpMAIUH;

® [OBBIIICHHE HHPOPMAINOHHON, KOMMYHUKATUBHOM, 3KOJIOTUYECKON
KYJIbTYPBbI, OIIbITA CAMOCTOSITEILHON IE€ATEIbHOCTH;

® COBEpIICHCTBOBAHUE YMEHHI U HABBIKOB B XOJI€ BBIITOJIHEHUS IPOTrPAMMBI
Kypca (BBIMOTHEHHE T1a00paTOPHBIX padoT, U3y4eHHUs, 0TO0Opa U
cCHCTeMaTH3aluy nH(GOpMalH, MOAT0TOBKA pedeparTa, Ipe3eHTALNN);

e OBJAJICHHUE YYAIlMMUCS 3HAaHUAMH O COBPEMEHHOW HayYHOW KapTHHE MHUPA,
O LIMPOKUX BO3MOXHOCTSAX MPUMEHEHUS PU3NYECKUX 3aKOHOB;

® BOCIIMTaHUA HaBBIKOB COTPYJHUYECTBA B IIPOLIECCE COBMECTHOM pabOTHI;

® OCO3HAHHBIN BHIOOP MPOPUIBHOTO 00YUYEHUSI.

OO0mas xapakTepucTHKA MPOrPaMMbl BHEYPOUHOII JesiTeJIbHOCTH «DU3UKA U
MHP»

[Tporpamma «®u3nka 1 MUP» OTHOCUTCS K OOIIE HHTEIIEKTyaJIbHOMY
HaIIPaBJICHUIO BHEYPOUHOU IE€ATEIIBHOCTH.

[TporpamMma coziepkuT, ¢ OAHON CTOPOHBI, MaTepual 1o dosee yriayonEHHOMY
U3YYEHHUIO U3JIaraeMoro B HIKOJIbHOM MporpamMmme n30paHHOro pas3zena, ¢ Jpyrom —
IpeAnojaraeT u3y4yeHue Takux BONpocoB (U3UKH, KOTOPHIE HE BXOIAT B
IIKOJIbHBIA KYPC, HO OBBIIIAIOT HAIEKHOCTh 3HAHUM, yIPOUIAIOT TOHUMAaHUE U
yCBOEHHUE YueOHOM HH(OpMalMK Ha clenyrolei ctynenu ooyuenus. [Iporpamma
MO3BOJISIET OCYIIECTBIISITh 3BPUCTUUECKHUE MPOOBI U CHOPMHUPOBATH MPAKTUYECKYIO
JIEeATEIIbHOCTh IIKOJIbHUKOB B U3y4aeMon 00J1aCTH 3HAHUM.

Pa3BépThiBaHMEe COAEpKaHNs 3HAHUI B IPOrpaMMe CTPYKTYPUPOBAHO TAaKUM
00pa3oM, 4TO U3yUYEHHE BCEX MOCIEAYIOINX TEM 00€CeYMBACTCS MPEABIIYILIUMH,
a MEJy YaCTHBIMHU M OOILIMMU 3HAHUSIMU MPOCIIEKUBAIOTCS CBS3H.

[Iporpamma coctouT u3 4 10CTaATOYHO CAMOCTOATENBHBIX TEMATHYECKHUX
MoayJeil. MoaynbHas CTpyKTypa Kypca, muddhepeHIIupOBaHHOCTD 3aIaHUM
MO3BOJIAIOT BAPbUPOBATH COJIEPIKaHUE Kypca B COOTBETCTBUU C OCOOEHHOCTIMU
YYEHUYECKOT0 KOHTUHTEHTa (COCTaB yueOHOMN IpyMIibl, YPOBEHb 3HAHUH,
oOyuaromuxcs), HaTu4usi 000pyI0BaHHUSL.

JlocTikeHne  COUMAlIbHO-TICUXOJIOTHUECKUX  Lened  olecreunBaeTcs
opraHu3zanuen paboTsl B MajbIX rpyrimnax. KomiekTuBHas 1eITebHOCTh TO3BOJISIET
pa3BUBaTh y 00yUYalOIINUXCd KOMMYHUKAaTUBHbIEC KauecTBa. BollonHeHne rpynmnoiu
NPaKTUYECKUX 3alaHuidl  O0ECrevYrBaeT pean3alMi0 OCHOBHBIX TOJOKEHHUM
MeToaa Maiblx rpymi. CocTaB MajblX TPYII MOXKET MEHSETCS MpU Mepexonie K
U3YYEHUIO CIEAYIONIET0 MOAyJsA. JTo olecreyuBaeT 0oJiee  YCHEIIHYIO
colManu3anuio ooOyvaromuxcs. [lpoekTHas JeAaTenbHOCTh MpeaycMaTpUBaeT
MOUCK  HEOOXOAMMOW  HefocTarolmeil uHpopMaluuu B SHIUKIONEIUSX,
CIPAaBOYHHMKAX, HAYYHO-TIOMYJISIPHOM JuTeparype, B IHTepHeTe u ap.
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OOyuaromiasi ~ JA€SITENBHOCTh  MeJarora  3aKjIlO4YaeTcss B CO3/IaHHHU
OpraHU3allMOHHO-NIEJarOTUYECKUX  YCJIOBHM I y4eOHO-IIO3HABATEIbHOU
NEATEIbHOCTH YYEHUKOB, B OKa3aHUW WM [E€JIaroruyeckod MOAAECPKKH H
METOJMYECKOW  IOMOIIHM, OOECIeUUBAIOIIUX TapaHTUPOBAHHOE  pEIICHHE
TUAAKTUYECKUX, Pa3BUBAIOIINX U BOCIIUTATENbHBIX 33/1a4.

du3rKa - SKCNEepUMEHTaNIbHAsA HayKa, U3y4arolas MpUpOaHbIC SIBICHUS
ONBITHBIM yTeM. [locTpoenuem TeopeTnueckux Mozene pusnka 1aet
00BbsICHEHHE HAOII0JaEMBIX SIBIICHUHN, (hOpMYTUpPYyeT PU3NUECKUE 3aKOHBI,
MPEACKA3bIBAECT HOBBIC ABJICHUS, CO3/1a€T OCHOBY JUIsl IPUMEHEHHUS OTKPBITHIX 3a-
KOHOB MPUPOBI B UEIIOBEUECKOM NpakTUKE. [IoaTOMY npu opranu3anuu 3aHsTHI
10 BHEYPOUHOH JESATEIBHOCTU 0OJIbIIIOE BHUMAHUE Y IETISETCS
HKCIIEPUMEHTAJILHBIM METOJIaM MCCJIE0BAaHMs, YTOOBI pa3BUBATh Y 00YYAIOIIUXCSI
HaBbIKU YYEOHOMH, MPOEKTHO-UCCIIEIOBATENLCKON U TBOPUECKOH 1€ATEIbHOCTH.

MeknpeaMeTHbIE CBSI3HM, PCATHM3YEMbIC MPOrPAMMOM BHEYPOUHOM ACSATCIbHOCTH
«DPuzuka u Mup» Matemaruka: rpaduka, pelieHue 3a1ad, MPOICHTHI.
buosnorus: ®uBble OpraHu3Mbl, OMOJIOTHYECKAS ONTHKA, KJIeTKa, Ornocdepa.
XUMHSL: COCTAB U CTPOCHHE BEILIECTBA.
['eorpadusi: MeTOAbI U3yUCHUS KJIIUMATa U HEJP 3€MJIU, aTMOC(EPHI.
DKOJIOTHUS: 3arpsi3HEHUE aTMOC(EPhI, IKOJIOTUUECKUE TTPOIIECChI, TAPHUKOBBIN
s dexT, Ouocdepa.

1. Onucanue MecTa y4eOHOr0 MpeaMeTa B y4eOHOM IJIaHe
B yuebnom mmane MBOY «COIlINe7um.b.J[.Y3neHoBa c.YukekeH» Ha
BHEYPOUHYIO JEATEILHOCTh Mo (u3MKe B /-9 X Kilaccax BbIACNICH 1 yac B
Henenro. CoriacHo kajgeHaapaomy rpaduky Ha 2024/2025 npeaycmorpeno 34
yueOHbIx Henenu. Cpok peanuzauuu nporpammbel — 1 roa. Hampasienue
BHEYPOUYHOU JI€SITEILHOCTU-ECTECTBEHHO-HAYYHOE.

2. Coaepxanue yueOHOro Kypca

CopeprkaHue Kypca KaueCTBEHHO OTJIMYaeTcsi oT 0a3oBoro kypca ¢pusuku. Ha
ypoOKax 3akoHbl (U3UKKA paccMaTpUBAIOTCI B OCHOBHOM Ha HEXHUBBIX
oObekTax. OJHAKO OYEHb BaXXHO, YTOOBI Yy YYalIMXCSA IOCTEIEHHO
CKJIa/bIBAIUCh YOEXKIEHUS B TOM, YTO, MPUYMHHO-CIEACTBEHHAsI CBS3b
SIBJICHUN UMeEEeT BCEOOUINI XapakTep M 4TO, BCE SBJICHUS, MPOUCXOMSIIUE B
OKpY’KalOIllEeM HAaCc MHUpPE, B3aUMOCBs3aHbl. B Kypce paccmarpuBaroTcs
BONPOCHI, HAaNpaBJCHHbIE Ha pa3BUTHE UHTEpeca K (U3MKe, K
HKCIIEPUMEHTAIBHON JIeATEIbHOCTH, (OPMUPOBAHHE YMEHHI padoTaTh CO
CIIpaBOYHOU JuTeparypor. Bo BpeMs nsydenus Kkypca «Pusruka BOKpYr Hac»
pedsiTa Mony4aroT BO3MOKHOCTh IPOBOJNUTH UCCIIEN0BATENBCKUI MPOEKT 110
J1r000My 13 BEIOpAaHHBIX HallpaBieHUi. Ha UTOroBbIX 3aHATUAX 00ydaromuecs
BBICTYIIAIOT U 3alLUIIAI0T CBO! IIPOEKT.
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DJIeKTPOMATHUTHBIE SIBJIEHUS — 8 YacoB

DrexTpocTaTHuecKue 3apsaabl. BeITOBbIE ek Tponpubopsl. JloMantHss
AIIEKTPOTPOBOJIKA. TexHrKa 6€30macHOCTH Mpu padoTe ¢ «OBITOBBIM
IIEKTPUYECTBOM». 3HAKOMCTBO C pa0OTOM MHIMKATOPHOM OTBEPTKOM,
AIEKTPUYECKUM TECTEPOM; UCCIETOBAHNE KBAPTUPHON IPOBOJKH HA
I10’KapOOIIaCHOCTh, COCTABICHUE NPUHLIUITHAIBHON U MOHTAKHOW CXEMBI
AIIEKTPOIPOBOJIKH, OCHOBBI 3JIEMEHTAPHOTO PEMOHTA OBITOBBIX
3JIEKTPONPUOOPOB. DIEKTPUUECKHUE CBOICTBA TeJIa YeIOBEKa.
buoanexkrpudectBo. POTOPELENTOPHI., IMEKTPOPELENTOPHI,
bHo3neKkTpru4ecTBO CHa.

MarsnuTHOE 10JI€ U )KUBbIE OpraHu3Mbl. ICII0Ib30BaHNE MarHUTOB B
obITy. Micnionp30BaHuE MarHuTa Kak MeTaJIOuCKaTes.

Panno. TeneBunenne. BimsiHue 37€KTPOMarHUTHOTO U3JIy4EHHS HA
XKUBOM opranusM. MccneaoBaHre HHTEHCUBHOCTH 3JIEKTPOMArHUTHOTO
U3ITy4YEeHHSI JIEKTPOOBITOBBIX TPUOOPOB C MOMOIIBIO PEHTTE€HOBCKOU
TUJIEHKH.

MexaHnveckue KoJe0aHUs M BOJIHBI - 2 yaca

Mexannueckue kojie0anus v yenoBek. [Ipourcxoxaenre OMOPUTMOB.
Ceptie 1 3ByKH, COMPOBOXKAAIONINE PA0OTY cep/lia U JETKUX, UX 3aIUCh.
Crerockon u ¢GoHEHAOCKOI. BbICTyKHMBaHNE — KaK OJIMH U3 CIIOCOO0B
ONPEAEIICHUS pa3MEPOB BHYTPEHHUX OPraHOB U UX COCTOSIHHUSL.

3BYK KaK CPEJICTBO BOCIPHUATHS U niepenaun nHpopmanuu. Opran
ciyxa. O0nacTh CIBIIIMMOCTH 3ByKa. [ 0J10COBO# anmapar yeioBeKa.
XapaKTEepUCTHUKH TOJI0Ca YeJIOBeKa.  YIIBTPa3BYK M MH(PaA3BYK.
@u3NYeCKUe OCHOBBI YIIbTPA3BYKOBOTO MCCIIEIOBAHMS YEIIOBEKA. 3BYKH
MIPUPOJBI.

TennoBble siBaeHud - 9 YacoB

Buner Tennonepenaun B ObiTy. duddysus. Kunenuwe. Bompocs
0e30MacHOCTH B TEIUIOBBIX Mpoueccax. CrnocoObl U3MEpEHUs TeMIEepaTyphl.
TepmoperynsTopbl. 3HaueHHE LBETa AJi1 0POPMIIEHUSI OBITOBBIX MPUOOPOB,
NOCY/Ibl; TpOBEpKa pabOThl BEHTWISILIMHM; apoMaTH3alus IOMEIICHHUS,
M3TOTOBJIEHHUE BOJIOCSHOTO rurpomerpa. HachleHHbIl, HEHACBIIIEHHBIN Hap.
BnaxHocTb. 3HaueHHWE TEMIEPATYpHOIrO peXMMa U BIAXKHOCTH IS
KU3HENIEATEIIbHOCTH YeJIOBEKa.

Onruveckue siBjieHud - 14 yacos

®otometpusi. CBETOBOM TNOTOK. 3aKOHBI OCBEIICHHOCTHU. 3aKOHBI
reOMETPUYEeCKON ONTHKU. 3epkaio. IlocTpoeHue n300pakeHUs] B IIOCKOM
3epKalie ¥ B cucTteMe 3epkall. ToHKas JIMH3a: HaXxO0XKJICHHE 00BEKTA MO XOIY
nyyen. @opmysia TOoHKOM JUH3BI. CTpoeHue ria3a yenoBeka. OU3nuecKue
OCHOBBI 3peHusd yenoBeka. JledekThl 3peHuss U crnocoObl UX UCIPABICHHUS.
Pacuer mapameTpoB JHMH3bI W u300paxkeHus. CnekTtpanbHas WU
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DHEpPTeTUUYECKasl YyBCTBUTEIBHOCTH Ii1a3a. [loJHOEe BHyTpEHHEE OTpaKEHHUE.
BonnoBast ontuka. /lucnepcus cBera. MHTepdhepernus n nudpakmus cBera.
CBeTOBbIE SIBJICHHS B IPUPO/IE.

3amura npoekToB — 1 yac

BHeypouHast AesTeNpHOCTh NpeanojaraeT OOJIBIIYI0 CaMOCTOSTENbHYIO
paboty yuamuxcs. TeopeTnueckuil MaTeprai JOJKEH ObITh HEPA3PHIBHO CBSI3aH C
npakTukoil. [Ipu mogdope nuaakTuyeckoro MaTepuasa uCIoab30BaTh 3a/1aHUs BCEX
BUJIOB U ypoBHEH. Bee mpakTudeckue paboThl MpoBOAATCS O€3 ykazaHHil K padoTe,
yTOOBl BBIMOJHEHHE 3aJlaHUil  OBUIO TBOPYECKHM TpolieccoM. B ciyuae
3aTpyAHEHU HEOOXOJMM WHIAMBUIYAJIbHBIA TMOAXOJ, KOTOPBIA 3aKiIO4yaeTcs B
UCITOJIb30BAaHUU KPATKOTO WJIM NOJPOOHOro onucanus padotel. O0BEM MaTepuana
M3Y4aeMbIX TE€M 3aHATHM U KOJWYECTBO OTBEIEHHBIX HA 3TO YaCOB OINpPEAECIAETCA

CaMHM YYUTCIICM.

[TprieMbl 1 MeTOIbI PaOOTHI, KOTOPBIC TNIAHUPYIOTCS TIPH PEATTU3AIIUHN IPOTPAMMBI:
-CaMOCTOSTEIbHBIC PAOOTHI C HCTOYHUKAMH HH(POPMAIINH;
-YCTHBIC COOOICHUS YYAIUXCS C TIOCICAYIOIICH TUCKYCCHEH;
-3BPUCTHYCCKHE OECe/Ibl;
-3JICMEHTBI HTPOBBIX TEXHOJIOTHIA;
-BBIITOJIHCHUE SKCIIEPUMEHTAIBHBIX M IMPAKTUUYCCKUX pa0OT 10 TEILIOTE,

OIITHKE;

-pa60Ta C INJAKTHUICCKUM MaTCpraioM;
-CaAMOKOHTPOJIb YHallIUMHCS CBOUX 3HAHUU 110 BOIIpoCaM AJisi IMOBTOPCHUA.

3. IIporpamMmMHoe 1 y4eOHO-MeTOUYECKOE oDecTiedeHne

yYueOHUK
(aBTOP,
Ha3BaHHe, roj
U31aHus,
HU3/1aTeJIbCTBO)

IleyaTHble MocooOus

Jlureparypa

1.borganoB K.1O. «®usuk B roctsax y 6uomoray M,
Hayka, 1986;

2.Kabapaun O.® «Bueypounas pabora 1o gpusuke»
M, Ilpocsemenue 1983;

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

4. Tapacos JI.B ®uszuka B npupojae M, Ilpocsenienue
1988;

5.CmupnoB A.I1., 3axapos O.B. Becénplit 6an u
BIYMUYMBBIN ypoK: Pusznyeckue 3agadu ¢
aupuYecKuMU ycioBusaMu. - M.: Kpyroszop, 1994;

6.Yconbues A.Il. 3agaun no ¢pusrke Ha OCHOBAHUU
JUTEPATYPHBIX CIOXKETOB. - EkarepunOypr: V-
®dakropus, 2003;
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7.EnoxoBuu A.C. CripaBo4HUK 1O (PU3UKE U TEXHUKE.
- M.: IIpocsetienue, 2006;

8. «Ilo3naii camoro ceds» / bubmmoreka «IlepBoe
ceHTs0ps» cepust «Puznka» Boiryck Ne26 2009;

9.Kuxonn U K. Pacckaspl o pusuke u pusukax //
bubmoreuka «KBant». Bwmm. 53. M.: Hayka; ri1.
pen. ¢us.-Mar. auT., 1986;

10. Tanpnepmrreiin JI. 3anuMarensHas Gusukay. -
M.: PocmaH, 1998;

11. Mapos M.4I. [Tnanetst CoHEYHON CUCTEMBL. —
M. Hayxka, 2011;

12. Tut Tom Hayunsbie 3a6aBbl. @U3MKa: OMBITHI,
¢doxkychl U pazBiedeHus: nep. ¢ pp. - M.: ACT:
Actpens, 2007;

13. Yoxkep [Ix. ®uznyeckuit peitepepk. - M.: Mup,
1979.

14. JIleonoBuu A.A. ®usnueckuil KajaemI0CKoOII. -
M.: bropo KBan tym, 1994;

15. Apakensa M K., Baitnmreiin JI.W.
DneKTpoOEe30MaCHOCTh B KMWIBIX 31aHUSX.- M.:
Oneproaromusaar 1983;

16. Tynpunnackuit M.E. COOpHUK KaueCTBEHHBIX
3anau o gusuke. M.: «IIpocBemenue» 1965;

17. YOdanosa N.JI. 3anumarenbHbie Bedepa 1o

dbusuke B cpeaneit mkoie. M. «IIpocBemenuey,
1990.

padouas 1.B.®. Hunos Pabouas TeTpanb 15 NpOBEICHUS
TETPa/b, nabopatopHbIx paboT 9 knacc. — M.: IIpocBenienue ,
TeTpaau st 2007
aaboparopubix | 2. B.A. KacesHoB, B.A. KopoBun Terpanp mi1s
padot naboparopHbix padoT 10 kiacc — M.: [Ipoda, 2008
3. B.A. KacesnoB, B.A. Koposun Terpans mis
nabopaTtopHbix pabot 11 kmacc — M.: JIpoda, 2008
auaakTudeckue | Kaprouku-3amanusi i BBITIOJHEHUS TPAKTUYECKUX
MaTepuaJibl pa6ot./ B.®. llunos — M.: [Ipocsemenne , 2002.
Pazmarounsiii Mmatepuan o ¢usuke / Yirakora M.A.
— M.: ITpocsemienue , 1990.
MeToauveckue | TemaTudeckue MPE3CHTAIUUIIO COJIepKaHUIO
MaTepuaJibl porpaMMbl BHEYPOUHOU JEITEIBHOCTH «Du3mnka
BOKPYT Hacy
Texnuyeckue Kommnsrorep c BBIXOZIOM B NutepHer,

cpeacTBa 00y4YeHust

MYJIbTUMEIANHBIN TPOEKTOP.
KomriekTsl  yae0HO-1a00paTopHOTO 00O0pYAOBAHHE
JUTSsl IPOBEJICHUS TPAKTUYECKHUX PaloT.




®dPusuka n mup

Harasaasie mocoous

Tabmuibl, MaKeThl, TEWCTBYIONINE MOICIH, TIEYaTHBIC
Y HTHTEPAKTUBHBIEC IUIAKATHI IT0 U3y4aeMbIM TEMaM

NHTEpPHeT-
pecypchbl

bubmmoreka — Bcé o npeamety «Duszukay.
http://www.proshkolu.ru

BuneoomnbiTel Ha ypokax. http:/fizika-class,narod.ru
Enunas xomekius nudpoBbIx 00pa3oBaTeIbHBIX
pecypcos. http://school-collection.edu.ru
HNuTtepecHbie MaTepuaibl K ypokaM (DU3UKHU 110
TeMaM; HarJsiAHbIe TocoOus K ypokaM. http://class-
fizika.narod.ru

[udpoBbie 06pazoBaTEIbHBIE PECYPCHI.
http://www.openclass.ru

DIIEKTPOHHBIE YYCOHUKH o buzuke.
http://www.fizika.ru

npouue
(muckm, 1.
Mmocoous u
T.IL.)

Hudposbie 00paszoBaTe/ibHbIE PECYPCHI

Cepuss guckoB DVD: MynsTumMenuiiHoe y4yeOHOE
nocobue «Harnsaanas ¢pusuka»

Cepust nuckoB DVD: COopHHK J€MOHCTPAaLTOHHBIX
OTIBITOB Ui CpeHeN o01Ie00pa30BaTEIbHON HIKOJIBI
«IIIxonpHBIN busnueckuit DKCIIEPUMEHT) /
CoBpemeHHbI TyMaHuTapHbIi yHuBepcuTeT 2006
Cepust muckoB DVD: «OHumknoneauss atomay /
['ockapnopanus «Pocatom», 2012

Huck «ATtom Ha ciyx6e yenoBeky»/ ['ockapropaius
«Pocaromy», 2001

4. Tlnanupyemble pe3yJbTaThl OCBOEHUSI YUeOHOI0 mpeaMeTa, Kypca

[InanupyeMsble pe3yJIbTaTbl OCBOCHHUS POrPpaMMBbl HAIIPABJICHBI HA Pa3BUTHE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBUI, yueOHOI 1 o01enonas3oBarensckoi MKT-
KOMIIETEHTHOCTH O0YYarOIIMXCs, ONbITAa TPOECKTHOM IE€ATETbHOCTH, HABBIKOB

paboThI ¢ HHPOpMAITUEH.

JInyHOCTHBIE:

ChopmHupoBaHHOCTH MO3HABATENIBHBIX MHTEPECOB K MPAKTHUUECKON M MPOEKTHOMN
JEATEIbHOCTH U OCHOB COLIMAJIBHO-KPUTUYECKOTO MBIIUIEHHS] HA OCHOBE Pa3BUTHS
MHTEIJICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEN ydaluxcs;

Y 6ex1eHHOCTh B BOBMOYKHOCTH IMO3HAHUS MPUPOJIbI, B HEOOXOJUMOCTH Pa3yMHOT'O
VCIIOJIB30BAHUS JTOCTM)KCHUM HAYKU M TEXHOJIOTMM I NaJbHEHIIEro pPa3BUTHUS
YeJI0BEYECKOr0 OOIEHUS, YBAKEHUE K TBOPLIAM HAayKW U TEXHHKH, OTHOILLEHUE K
(u3HKe KaK K 2JIEMEHTY 00ILEeUYeIOBEYECKON KyIbTYPBbI;

CaMOCTOSTENBHOCTh B MPHUOOPETEHHH HOBBIX 3HAHWWA M MPAKTUYECKHX YMEHH
NOHUMAHUU UX 3HAYECHHUS JIJIs1 JAJIbHEHUILIEr0 U3yUYEHNs €CTECTBEHHBIX THCLMILIINH;



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/
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MortuBanus 00pa3oBaTeIbHON AEATEILHOCTH IIKOJIBHUKOB HA OCHOBE JIMYHOCTHO-
OPHUEHTUPOBAHHOTO MOAX0/A;

YMEHUM OIpPEAEIATh TPAHULBI COOCTBEHHOTO 3HAHHSA M HE3HAHUS; Pa3BUTHUU
CIIOCOOHOCTH K CaMOOLEHKE (OLIEHMBAaTh COOCTBEHHYIO YUEOHYIO NESATEIbHOCTH:
CBOM JOCTHKEHHS, CAMOCTOSATEIbHOCTh, MHULIUATUBY, OTBETCTBEHHOCTD, IIPUYNHBI
Heyay);

@opMHUpPOBaHUE LEHHOCTHBIX OTHOLIEHWM AOYr K JApPYyry, YYHTENI0, aBTOpaM
OTKPBITHUI U N300pETeHMIA, pe3yabTaTaM 00yUCHHUS.

c(OPMUPOBAHHOCTH KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B  OOILNEHUU W
COTPYAHUYECTBE CO CBEPCTHUKAMH U YUUTEIIEM;

ycBoenun Tb mnpu mnpoBeaeHMH NpakTHUYECKUX pPadOT, CPOPMUPOBAHHOCTU
OepeXKHOTr0 OTHOIIECHUS K LIKOJIbBHOMY 000PYOBaHHUIO.

MeTtanpeaMeTHbIe:
B cdepe pecyramusnbix yHuBEepCcanbHbIX YUSOHBIX JCHCTBUM:
OBnazeBaTh HaBBIKAMH CAMOCTOSITEIBHOTO TMPUOOPETEHUS HOBBIX 3HAHUM,

OpraHu3alid y4eOHOW JesATeNbHOCTHU, IIOCTAaHOBKA IIEJIeH, IUJIAaHUPOBAHUS,

CaMOKOHTPOJISI K OLIEHKH PE3YIbTATOB CBOEH JECSITEIbHOCTH, YMEHUSIMU MTPEIBUIECTD
BO3MOYKHBIE PE3YJIbTaThl CBOUX JICHCTBUM;

[loHuMaTh pa3auuus MEXAYy HCXOAHBIMU (akTaMU U THUIOTE3aMH JJId HUX
OOBSICHEHUS, TEOPETUUCCKUMHU MOJICJIIMU U PEaIbHBIMU OOBEKTaMH, OBJIAJICBATh
YHUBEPCAIbHBIMU YUCOHBIMU JIEUCTBUSAMH HA TIPUMEpAx TUINOTE3 JJIs1 OOBICHEHUS
U3BECTHBIX (PAKTOB M AKCHEPUMEHTAILHOW MPOBEPKH BBIJIBUTAEMBIX THIOTE3,
pa3pabOTKKU TEOPETUUECKUX MOJICNICH MPOIECCOB WU SIBJICHU;

B chepe nosnasamenvrvlx yHUBEpCAIBbHBIX YUEOHBIX JCHCTBUIA:
dopMupoBaTh yMEHHS BOCHPUHUMATh, IiepepadaThiBaTh U  MPEACTABISTH

uH(OPMAITUIO B CIIOBECHOM, 00pa3HOM, CHUMBOJIMYECKON (hopMax, aHATM3UPOBAThH U
nepepadaThiBaTh MOJYYCHHYIO MH(OPMAIMIO B COOTBETCTBUHU C MOCTABICHHBIMU
3a7ja4aMHt, BBIACISATH OCHOBHOE COAEPKAHHUE MPOUYUTAHHOTO TEKCTA, HAXOIWUThH B
HEM OTBETHI Ha OCTABJICHHBIE BOMPOCHI U U3J1araTh €ro;

BBIJIBUTATh TUTIOTE3bI, OCYIIECTBIISATH UX MPOBEPKY, MOIH30BATHCS OMOIMOTECYHBIMU
KaTaJoraMu, ClielUaJIbHbIMU CIIPABOYHUKAMH, YHUBEPCATbHBIMUA SHIUKIIONECAUSIMU
JUTs Iorcka uHpopManuu 00 00bEKTax.

[IprnoOpeTaTh ONBIT CAMOCTOATEIBLHOTO MMOUCKA, aHAJIW3a U 0TOOpa UMH(POPMALIUU C
WCIIOJB30BaHUEM  PA3JIMYHBIX HCTOYHUKOB, U HOBBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH JIJIs1 PELLICHUS NT03HABATEIbHBIX 3a/1a4;

OcBauBarTh TMpUEMbl JCUCTBUM B HECTAHAAPTHBIX CHUTYalUsIX, OBJIAJE€BATh
HBPUCTUYECKUMU METOAAMU pEeLIEeHUs TPoOIeM
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B cdhepe xommynuxamugnovix yHUBEpCATbHBIX YUCOHBIX JCHCTBHIA:
Pa3BuBaTh MOHOJIOTMYECKYH0 M JHAJOTMYECKYIO PEYb, YMETh BBIPAXKAaTh CBOHU

MBICIIU U CIIOCOOHOCTH BBICIYIINBATh COOECEIHNKA, IOHUMATh €0 TOUKY 3pEHUs,
IIPU3HABATh MPABO APYIOr0 YEIOBEKA HAa €ro TOYKY 3pEHUs, IPU3HABATh IIPaBO
JIPYroro 4ejaoBeKa Ha UHOE MHEHHE,

®opmupoBaTh yMeHHS paboTaTh B TPYMIE C BBIIOJHEHUEM Pa3IHMYHBIX
COLIMAJIBHBIX POJIEH, MPENCTaBIsATh U OTCTAaWBaTh CBOU B3TJISIABI U yOEXKIEHUS,
BECTH JIUCKYCCHIO.

IIpeamerHbIe:

dopMHupoBaTh MPECTABICHUS O 3aKOHOMEPHOM CBSI3U M MO3HAHUS MPHUPOJIBI, 00
OOBEKTUBHOCTH HAY4YHOTO 3HAHHUS, O CHCTeMOooOpasyroIled poiau (GU3UKH IS
pa3BUTUA JPYyTMX €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTHH; O HAy4YHOM
MHPOBO33PEHUHM KaK pe3yJbTaT€ M3YUYCHUSI OCHOB CTPOCHHS MaTepuud W
(byHIaMEHTAIBHBIX 3aKOHOB (DU3UKHU;

dopmMupoBaTh MEPBOHAYAIIBHBIC TIPEACTABICHUS O (PU3NUYECKOU CYIIIHOCTH SIBJICHUIN
NpUpPOibl (MEXaHUUECKUX, TEIJIOBBIX, JEKTPOMArHUTHBIX W KBAHTOBBIX), BHUJIaX
Matepuu (BEIIECTBO U TMOJIE), IBMKEHUU KaK CHOCO0€ CYIIECTBOBAHUS MaTEpHH;
yCBaMBaTh OCHOBHBIE UJI€U MEXAHUKHU, aTOMHO-MOJICKYJISPHOTO YUEHUS O CTPOCHUU
BEILIECTBA, DJIEMEHTOB OJJICKTPOJAMHAMUKUA U KBAHTOBOW (PU3MKHU; OBJaIEeBaTh
MOHATUMHBIM annapaToM W CUMBOJUYECKUM SI3bIKOM (DU3UKH;

[IproOpeTaTh ONBIT NMPUMEHEHHS HAyYHBIX METOJOB TO3HAHMS, HAOIIOJACHUS
(bU3NYECKUX SIBICHUM, MPOCTBHIX IKCIEPUMEHTAIBHBIX HCCICAOBAHUM, MPSMBIX U
KOCBEHHBIX H3MEPEHHUH C HCMOJb30BAaHUEM aHAJIOTOBBIX HM  ITH(PPOBBIX
U3MEPUTEIbHBIX MPHOOPOB; IMOHUMATh HEU30CKHOCTh ITOTPEITHOCTH JTHOOBIX
U3MEPEHUN;

Oco3HaBaTh HEOOXOAMMOCTb MPUMEHEHHUS JOCTHKEHUM (PU3UKH U TEXHOJIOTUN JJIs
PalMOHAIBHOTO TPUPOIOTI0JI30BAHMUS;

OBnazeBaTh OCHOBaMHM  0O€30IIACHOTO  MCIIOJIL30BAHUS  €CTECTBEHHBIX M
MCKYCCTBEHHBIX JJIEKTPUUYECKUX M MArHUTHBIX TOJIEH, 3JIEKTPOMATHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M UCKYCCTBEHHBIX HOHU3UPYIOUIUX U3ITyYEeHUN BO
n30eKaHue WX BPEIHOTO BO3JEHCTBUA HA OKPYXAIOIIYyID CpPEay U OPTraHu3M
YeJIoBeKa;

Pa3BuBarh yMeHME TNUIIAaHUPOBATH B IIOBCEIHEBHOM YKU3HU CBOM JEUCTBUSA C
MIPUMEHEHUEM MOJTYYEeHHBIX 3HAHUHN MEXAaHHUKH, AIEKTPOTUHAMUKH,
TEPMOJMHAMUKHU U TETJIOBBIX SIBJICHUMN C LIEJIbI0 COEPEKEHUS 310POBBSI;
dopMHUpOBaTh MPEJACTABICHUS O HEPAIMOHAJIBHOM HCIIOJb30BAHUN MPUPOIHBIX
PECYpPCOB W DHEPrUM, O 3arpsi3HEHUU OKpPYKAIOIIEH Ccpeabl Kak CleACTBUU
HECOBEPIIECHCTBA MAIlIMH U MEXaHU3MOB.

IIpumepHoOe TeMaTHYeCKOE IVIAHUPOBAHME Kypca «DU3UKa U MUP»
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Ne | Tema KoauuecTBo JlaGoparopHbie
n/n 4acoB padoThbI
1 | DieKTpOMarHuTHBIC SIBJICHUS 8 1
2 | Mexanandeckue KoineOaHus U 2
BOJIHBI
3 | TenyoBbie sIBJIICHUS 9 3
4 | OnTHyeckue SIBICHUSA 14 4
5 | 3amuTa NpOeKTOB 1
Bcero 34 8
No Tema 3aHATHS
3aHATHUS
/o
JJIEeKTPOMATHUTHBIE siBJIeHHs (8 YacoB)
1 DJIEKTPUYECKUE 3apsi/Ibl U )KUBbIE OpraHu3Mbl. BiausiHue
AIIEKTPUUYECKOTO TI0JISl Ha )KUBbIE OPraHu3Mbl. BUOAIEKTpHUUYECTBO.
2 JlaGopaTopHnasi padora «OrnpeneneHue COnpoTUBICHUS TKaHEN
YEJIOBEKA»
3 [IpupoaHbie U UCKYCCTBEHHBIC DJICKTPUUECKHE TOKH.
4 Hctopust sHEpreTUKU. DHEPrus AIEKTPUIECKOr0 TOKA U €€
UCIIOJIb30BaHUE.
5 Kondepennus «DneKkTpudeckue ceTu mpoOeMbl U MTePCIICKTHBEI.
AJIbTEpHATHUBHBIE UCTOYHUKH SHEPTUN»
6 MarnuTtHoe 1oje 3eMIIM U €r0 BIUSHHUE Ha YEJIOBEKa.
7 CBoONCTBA 3JIEKTPOMArHUTHBIX BOJIH HU3KOM 4acTOThl. PagnoBOIHEI
U YEJIOBEK.
8 buonornueckne CBOMCTBA AJIEKTPOMAarHUTHBIX BOJIH BBICOKOM
YaCTOTHI.
MexaHn4yeckue K0J1e0aHUsA U BOJHBI (2 yaca)
9 Konebanus v BoJIHBI B )KMBBIX opranu3max. Kojebanus u yenoBex.
buopurm.
10 3BYK KaK CpPeJICTBO BOCIIPHUATHS U NIepeiau HUH(DOpMALIHH.
VYbpTpa3Byk u nH(ppa3ByK.
TemunoBble saBJjieHus1 (9 4acoB)
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11 OHeprus ToruBa. TermnosHepreTuka. Biausiaue temneparypHbIxX
YCJIOBHM Ha KU3Hb YEJIOBEKA.

12 JlabopaTtopHnasi pabora «/I3MeHeHre TeMnepaTypbl BEIECTBA MTPU
nepexoze ¢ TBEPJOTo B razoodpa3Hoe cocrosinue. Iloctpoenue
rpaduka 3aBUCUMOCTH TeMIEPATyphl TeJIa OT BPEMEHN.

13 TemoBoe 3arpsizHeHue armocdepsl. Pemenne 3amay.

14 Bunb! Tpancnopta. [IpuMenenue pa3nu4HbIX BUJOB TPAHCIIOPTA B
HalieM peruonHe. BiusiHue paGoThl TEIUIOBBIX IBUTaTEEH Ha
HKOJIOTUYECKUE MTPOLIECCHI.

15 Kpyrasiit cron: «MI3MeHenne kaumara - TapHUKOBBIN 3D exT u
1100aJIbHOE MOTEIJICHUE KIMMAaTay.

16 TenoBble MPOLIECCH B TEJIE YEIOBEKA.

17 JlabopaTtopHuas pabora «OnpeneneHue ApIXaTeIbHOr0 00bEMa
JIETKUX YEJIOBEKa»

JlabopaTtopHnasi pa6ora «OnpesenieHre JaBJICHUSI KPOBU YEJIOBEKa

18 Pemenue sxcriepuMenTanbHbIX 3a1a4. (OcHoBHOE ypaBHeHne MKT,
KOJIMYECTBO BEILIECTBA)

19 Pemienue sxcnepuMeHTanbHbIX 3a7a4. (YpaBHEHUE COCTOSHUS
UJealbHOrO raza. BiaxxHocTs Bo3ayxa)

OnTuueckue siBjienus (14 yacon)

20 ®otomeTpusi. CBETOBOI1 MOTOK. 3aKOHBI OCBEIICHHOCTH.
JlaGoparopHas pabota «OnpenesieHre YPOBHSI OCBEIIEHHOCTH B
KJ1acce»

21 HckyccTBeHHOE OCBElIEHUE. BUbBI 2EKTPUUECKUX JIAMIL.

22 3epkanbHOE U paccessHHoe (nuddy3HOE) OTpakeHUE CBETA.
OkcnepuMeHTalbHast padbora: «[locTpoenue n3oopakeHus B
IJIOCKOM 3€pKaJey.

23 DKcnepuMeHTanbHas padoTa: “MHOroKkpaTHOE N300paKeHHE
IpeaMeETa B INIOCKUX 3EpKajlax .

24 JIunzel. ['na3 kak ontuueckas cucrema. JlepekTsl 3peHus.

25 [TocTpoeHue n300pakeHUS B CUCTEME 3EPKaJl.

26 [Tose 3penus.

27 Crnioco0Os1 ucipaBiieHus 1e(PEKTOB 3peHUSI.

28 JlaGopaTopHnasi padora: «OnpeaeneHue GOKYCHOTO pacCTOSIHUS U
ONTUYECKON CHUIIbI OUKOBY
Pemenue skcriepuMeHTaIbHBIX 3a/1a4.

29 CBeTOoBbIE SIBIICHUS B IIpUPOIE (paayra, MUPaKu, rajio).

30 OnTryecKkue WUTIO3UU HAIEro 3PEHUSI.

31 buonorudeckas ontuka. (JKuBbie 3epkaa, riia3-TepMoMeTp,

pacTeHus - CBETOBO/IbI).
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32 JKupoii cBet. (CBeueHHE MOPS, CBETALIUECS OPraHU3MBI,
XEMUJTFOMUHECIICHITHSI, OMOTFOMUHECIICHITN ).
33 DKOJI0ru4ecKre MpooiIeMbl U 00ecTieueHuEe YCTOMUYUBOCTH
ouocdepsl, CBI3aHHBIE C PACCESHUEM U TIOTJIONIEHHEM CBETA.
3ammuTa npoekToB (1 4yac)
34 3amuTa NpoeKTOB




