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MHNOACHUTEJBHASA 3AIINCKA
JononuutenbHas obuepazBuBatomias nporpamMmma «®du3nka B IKCIIEpUMEHTaX M 3a7adax» Jjs 8
KJIACCOB ~ COCTaBJIEHa B COOTBETCTBUM C  TpeOoBaHusiMH  DenepanbHOrO  TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHaapTa OCHOBHOTO 0011iero odpaszoBanus (manee — ®I'OC OOO) u oTHOCHUTCS K
HAy4YHO-TI03HABATEILHOMY HAIIPABJICHUIO pealn3allli BHEYpPOUHOH aedarenbHocTy B pamkax OI'OC.
[Tporpamma kypca «®@u3mnKka B IKCIEPUMEHTAX U 33J]a4ax» COCTABJIEHA HA OCHOBE:
- paboueii nporpamMmsl 1o ¢usnke A 7-9 kiaccoB 00111e00pa30BaTENbHBIX YUPEKICHUNH aBTOPOB
H.B. ®wionosuy, EM. I'ytHuk k iunun YMK A.B. Ilepbiukuna, E.M. I'yrauk (@usuka. 7-9 knaccsl:
pabouas nporpamma k quHun YMK A.B. Ilepeimkuna, E.M. ['yTHuK: yaeOHO-MeToaMYECKOE TTocooue /
H.B. ®unonosuy, E.M. I'yrHuk. — M: JIpoda, 2017. — 76 c)
— MOJIOKEHUS O paboueill MmporpaMMe BHEYPOUHOH [EATENbHOCTH, KYPCOB MYHHUIIUIAIHHOTO
OroxeTHOrO 061Ie00pa3oBatensHoro yupexaeunus MbOY COIL Ne3 r. 3apuncka
- yuebHoro miaana MBOY COILI Ne3 r. 3apuncka Ha 2023— 2024 yuebHblii rof.
- IIPAKTUYECKAasl 4aCcTh y4eOHOr0 COJIepKaHusl Kypca BHEYPOUHOH JEATENbHOCTH «3aHUMAaTeNbHas
naboparopus» ycuieHa MaTepualbHO-TeXHUYeckoi 0a30il mentpa «Touka pocra», UCIOIB3YEMOTO
U1 peanu3anuy o0pa3oBaTeNbHBIX IPOrpaMM B paMKax MpernoaaBaHus PU3UKU.
Ha u3yuenue xypca «®Pu3mka B 3KCIEPUMEHTaX U 3aa4ax» oTBoAUTCS 2 4 B Henenmo (70 yacos 3a ron).
N3yuenne Kypca BHEYpOUHOW aesTenbHOCTH «Du3MKa B DKCHEPUMEHTAX M 3aJadax»
CIOCOOCTBYET PELICHHIO CIETYIOIUX 3a/1au:
- 3HAKOMCTBA 00y4JarolnXcs ¢ METOAOM Hay4YHOT'O MO3HAHUS U METOJaMH HCCIeI0BaHUsI OObEKTOB
U SIBJICHUI TIPUPOIBI;
- npuoOpeTeHus: o0yJaroIIMMHUCS 3HAHUH O MEXaHWYEeCKUX SIBICHHIX, (QU3NYECKUX BEIMYUHAX,
XapaKTepHU3YIOLIUX ITU SBJICHHUS,
- dbopmMupoBaHue y 00y4aromuxcsi yMeHUu HaOI0naTh IPUPOTHBIC SBICHUS U BHITIOIHATH OIBITHI,
nabopaTropHble pabOTHl M AKCIEPHUMEHTANbHBIE HUCCIEIOBAHUSA C HCIOJNb30BAHUEM H3MEPHUTEIBHBIX
MpUOOPOB;
— OBIIQJICHUS] OOyYarOMIMMUCS TaKUMHU OOIICHAYYHBIMU TOHSATUSMHU, KaK TPHUPOJHOE SBICHHUE,
OMIIUPUYECKH YCTAHOBJICHHBIA (akT, MpodiieMa, THUIOTe3a, TEOPETHUYECKUH BBIBOI, pE3yNbTar
AKCIEPUMEHTAIBLHOU TPOBEPKHU;
- MOHMMaHUe OOYJarONIMMHKCS OTIMYMK HAyYHBIX JAHHBIX OT HEMPOBEPEHHOW WH(MOpMAITUH,
[IEHHOCTH HAyKd /JIs YIOBJIETBOPEHUS OBITOBBIX, MPOW3BOACTBEHHBIX M KYIBTYPHBIX MOTpeOHOCTEH
4eJI0BEKa.
IleHHOCTHBIMH OpHMEHTHMPAMH IIPU OCBOEHUHM Kypca CIy)KaT:COIlMalibHas COJUAAPHOCTb, TPyl U
TBOPUYECTBO, HAyKa, UCKYCCTBO, MPUPOA, YETIOBEUECTBO U €T0 Pa3BUTHE.

1. PCBYJ'IBTaTBI OCBOCHMUS KypcCa BHeyquHOﬁ JACATCIIBHOCTH



JInunocTHBIE!

OOyuaronuiicss HOTYIUT BO3MOXKHOCTD I (POPMUPOBAHUS CIEAYIONIMX JIMYHOCTHBIX PE3yJIbTaTOB:
PAa3BUTHUC MMO3HABATCIILHBIX UHTCPCCOB, HHTCIVICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCTCﬁ;
yOeXIEHHOCTh B BO3MOXKHOCTH IO3HAHUS NPUPOJbI, B HEOOXOIMMOCTH Pa3yMHOI'O HCIIOJIb30BaHUS
JOCTHKEHUM HayKU U TEXHOJIOTUH Ul JalbHEHIEro pa3BUTHs 4EJI0BEYECKOro OOIIeCTBa, YBaKEHUE K
TBOpLIAM HAayKH U TEXHUKH, OTHOIIEHHUE K (PU3MKE KaK K FJIEMEHTY 00IeUeTI0BEYECKOM KyIbTYpHI;
CaMOCTOSITEJILHOCTD B IPUOOPETEHNN HOBBIX 3HAHUM U MPAKTUUYECKUX YMEHUM;

TOTOBHOCTb K BBIOOPY JKM3HEHHOIO IIyTH B COOTBETCTBUHM C COOCTBEHHBIMH WHTEpECaMU U
BO3MOYKHOCTSIMH;

MOTUBaLUA O6p330BaTeHLHOI>’I ACATCIIBHOCTH HAa OCHOBC JIMYHOCTHO OPUCHTUPOBAHHOI'O IOAX044a,
¢dbopMHpOBaHHE ILIEHHOCTHOTO OTHOUICHUS JpYyr K JAPYry, K Y4YHUTENII0, K aBTOpaM OTKpPBITUH H
n300peTeHuil, K pe3yinbTrataM 00y4eHusl.

MerenpeameTHble:

OOyuarommiicss TMOJYYUT BO3MOXKHOCTH JUIS  (OPMHUPOBAHMSA  CIEAYIOMIMX  METarpeIMETHBIX
pE3yIbTATOB:

- OBJIa/ICHUE HAaBBIKAMHU CAMOCTOSITEIILHOTO MPHOOPETEHUST HOBBIX 3HAHUM, OpraHU3aIMH YIeOHOH
ACATCIBbHOCTH, IIOCTAaHOBKU ueneﬁ, IJIaHUPOBAaHUA, CAMOKOHTPOJII MW OLCHKU PE3YJIbTAaTOB cBOCH
NesTeNbHOCTH, YMEHUSIMU IIPEBUIETh BO3MOXKHBIE PE3YJIbTAaThl CBOUX JEHCTBUI;

- IIOHUMAaHUEC pa3n1/1q1/1171 MCKAY HCXOJHBIMH q)aKTaMI/I U TUIIOTE3aMU JId HX O6”I)$ICH€HI/I$[,
TEOPETUYECKUMHU MOJEISIMH M peaJbHbIMH OOBEKTaMM, OBJAJE€HHE YHHUBEPCAJIbHBIMU YUECOHBIMU
Z[GflCTBI/I?[MPI Ha mOpuUMEpax THUIIOTE3 JIA 00BICHEHUSI M3BECTHBIX q)aKTOB u BKCHGPHMGHTaHBHOﬁ
IIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pad0TKU TEOPETUUECKUX MOJIENEH MPOLIECCOB UITU SIBJICHMI;

- dbopMupoBaHHE YMEHHIl BOCHPHUHHMMATh, IepepadaThiBaTh U NPEAbSIBISATH HHPOPMALUIO B
CIIOBECHOM, 00pa3HO#l, CHMBOJIMYECKON (opMax, aHaIM3UPOBaTh U NepepadaThiBaTh IMOTYYEHHYIO
uHpOpMALMI0O B COOTBETCTBHM C TIIOCTAaBJICHHBIMM 3a/ladaMH, BBIJICNIATH OCHOBHOE COJIEpKaHHE
IIPOYUTAHHOT'O TEKCTA, HAXOJUTh B HEM OTBETHI Ha MIOCTaBJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

- npuoOpeTeHne OMbITa CaMOCTOSATENIBHOTO TIOMCKA, aHalM3a W OoTOopa HMHpOpMaLuu C
UCMOJIb30BAHUEM PA3IMYHBIX HMCTOYHHMKOB, W HOBBIX WMH(OPMAIMOHHBIX TEXHOJOTHH Il pelIeHHS
IIO3HABAaTCJIbHBIX 3aJ1a4,

- pa3BUTHE MOHOJIOTUYECKOM W JHMAJOTMYECKOM pEUYH, YMEHMS BBIPAKAaTh CBOU MBICIH,
CIOCOOHOCTH BBICITYIIMBAaTh COOECEIHHMKA, IOHUMATh €ro TOYKY 3PEHHUs, MpHU3HaBaTh MPABO JPYroro
YyesioBeKa Ha HHOE MHEHHUE;

- OCBOCHHE HpI/IéMOB )IeﬁCTBHfI B HECTAHAAPTHBLIX CHTYyallMAX, OBJIAACHHUEC JSBPUCTHYCCKUMU

MCTOdaMU PCIICHU Hp06ﬂeM;



- dbopMupoBaHHe yMEHUU pabOTaTh B TPYIIIE C BHIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
MPEJICTaBIATh U OTCTAUBATh CBOM B3IJIABI U YOEXKICHHUS, BECTH IUCKYCCHIO.

[IpenmertHsbie

OOyuaronuiicss HOTYYUT BO3MOXKHOCTD I (POPMUPOBAHUS CIEAYIONIMX MPEAMETHBIX PE3yIbTaTOB:

— 3HaHHUS O TPHPOJAC BAKHEUIINX (DU3MUECKUX SIBICHUN OKPYKAIOIIETO MHpAa W TIOHUMAaHUE
cMbIcia PU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b M3YUCHHBIX SIBJICHUI;

- YMEHMsI TI0JIb30BaThCS METOJAMU HAyYHOTO MCCIEAOBAaHUS SIBICHUN IPUPOABI, MPOBOIUTH
HAOIIIO/ICHUs, TUIAHUPOBATh M BBIOJHATH IKCIEPUMEHTHI, 00padaThiBaTh pPE3ylIbTATHl H3MEPECHHUI,
MPEJICTaBIATh PE3yJabTaThl U3MEPEHUN € MOMOIIbI0 Taliui, rpadukoB U (Gopmys, oOHApYKUBATh
3aBUCHUMOCTH MEXIy (U3NYECKUMU BEIUYMHAMHU, OOBSCHATH MOJYYEHHBIE pE3yNbTaThl MU JIeJaTh
BBIBOJIbI, OIICHUBATH IPAHUIIBI TOTPEUTHOCTEHN pe3yIbTaTOB N3MEPEHMUI;

- YMEHHsI TMPUMEHSTh TEOPETUYECKHE 3HAHMS MO (PU3MKE Ha MpPaKTHKE, peuiarh (u3nuecKue
3aJ1a4 Ha IPUMEHEHUE TIOJyYEHHBIX 3HAHUI;

— YMEHUSI W HaBBIKM MPUMEHSTH TOJYUYCHHbIC 3HAHHS I OOBSICHEHUS TPUHIUIIOB JCHCTBUS
BOKHEUIIIMX TEXHUYECKUX YCTPOWCTB, PEIICHUS MPAKTUYECKUX 3aJad TMOBCEJHEBHOM JKU3HH,
obOecrieueHrss 0€30MaCHOCTH CBOEH JKM3HM, PAIMOHATIBLHOTO MPUPOJONOIB30BAHUS U OXPaHBI
OKpY’Karollleu Cpesl;

- dbopMupoBaHue yOexIeHUs B 3aKOHOMEPHOW CBSI3M U MO3HABAEMOCTH SIBICHUUN NPUPOIbBI, B
O00BEKTUBHOCTH HAYYHOTO 3HAHUS, B BBICOKOM IIEHHOCTH HAYKH B PA3BUTUU MAaTEPHAIBLHOMN U JYXOBHOM
KYJbTYPBI JIFOACH;

- pa3BUTHE TEOPETUYECKOTO MBIIUICHUS Ha OCHOBE (POPMHUPOBAHUS YMEHHUH YCTaHaBIUBATh
(dakThl, paznTuyaTh MPUYMHBI U CIEJCTBUSA, CTPOUTH MOJEIN U BBIIBUTATh THUIIOTE3bI, OTHICKMBATh U
(dhopMyTupOBaTh JOKA3aTEIbCTBA BBIIBUHYTHIX THIIOTE3, BHIBOJIUTH M3 SKCHEPUMEHTAIBHBIX (DAKTOB U
TEOpPETUYECKUX MoJienell pu3nueckue 3aKoHBI;

— KOMMYHHUKaTHBHbIE YMEHUS: JOKJIAIbIBATh O pe3yJIbTaTaX CBOETO MCCIEAOBAHUS, Y1aCTBOBATh B
JUCKYCCUHU, KPATKO U TOYHO OTBEYATh HA BOIPOCHI, UCIIOJIB30BATh CIIPABOYHYIO JINTEPATypy U APYyrue
WCTOYHUKHU WH(OpMaIuu.

2. ConepikaHue Kypca BHEYPOUHOU 1eATeJIbHOCTH

1. ®dusznyeckuii METO U3yUEHHUS PUPOJIbI: TEOPETUUECKUM U IKCIIEPUMEHTAIbHBIMN.

Onpenenenue eHbI JeleHus TpHOOPOB, CHATHE TIOKa3aHui. OnpeaeneHne MorpeuHocTed H3MepeHuil.
2. TennoBble SIBAEHUS U METOJIbI X MCCIIEIOBAHUSI.

Omnpenenenre yAJuHEHUs Tela B MPOLecCce U3MEHEHUs TeMIiepaTypbl. Peenue 3ajau Ha onpeieieHue
KOJMYecTBa TemaoThl. [IprMeHeHHe TemIoBOro paclIupeHus MJis PEerucTpaluyd TeMIepaTyphbl.
HccnepoBanue mpoleccoB IJIaBIEHUs U OTBepAeBaHus. M3yueHue ycTpolCTBa TEIIOBBIX JBUTaTENeH.

HpI/I60pBI AJI1 UBMCPCHUA BJIAXKHOCTU BO3yXa.



3. DIIEKTpUYECKUE SIBJICHUS U METO/Ibl UX MCCIIETOBAHUSA.

Onpenenenre yieapHOro CONpOTUBIEHUS POBOIHUKA. 3akoH OMa Ji1s yyacTka 1enu. Pemienue 3anad.
HccnenoBanne W UCHOIB30BAaHUE CBOWCTB JJIGKTPUYECKUX KOHACHCATOpoB. Pacuer motpebiiseMoit
anektposnepruu. Pacuer KIIJ[ snektpudeckux yctpoiicTs. Pemenue 3agau Ha 3akoH Jxoynsa-Jlenna.

4. DNeKTPOMAarHUTHBIE SIBJICHUS.

[Tony4yenue u GUKCHPOBaHHOE M300paKEHHE MAarHUTHBIX MoJiei. V3yueHne CBOMCTB AIIEKTpOMAarHuTa.
W3ydyeHue Mozienu 3aeKTpoaBurarens. Pelenue kauecTBEHHbIX 3a1a4.

5. OnTuka.

N3ydyenue 3akoHOB oTpakeHus. HabmioneHue oTpakeHuss W MpeioMieHHs cBeTa. M3o0paxkeHus B
muH3ax. OnpezneneHue IIIaBHOTO (POKYCHOTO PAacCTOSHUS M ONTHYECKOW cuibl JMH3bI. HaOmonenue
uHTephepeHnu cBera. Pemienue 3amad Ha mpejomiieHue cBeta. HaOmroneHwe MONHOTO OTpaXKeHHUs
CBeTa.

6.IloaroroBka v MpoOBEJEHUE 3ALUTHI IPOEKTOB.

WunuBuayanbHas paboTa 1o NOJArOTOBKE IPOEKTa K IPE3EHTALINH.



TeMaTnuyeckoe MIIAHMPOBAHUEYYeOHOT 0 MPeAMeTa

Ne 3ansaTus Tema 3ansTus KonuuecTtBo Hcnonb3oBanue 060pya0BaHMs LIEHTpa
4acoB €CTECTBEHHOHAYYHO! U TEXHOJOTUYECKON
HanpasyieHHocTel «Toudka pocTa»

1 BBoanoe 3anstue. UHCTpyKTax 10 TEXHUKE OsznakomiieHue ¢ nudpoBoi sadboparopueii "Touka pocta"
0€30MaCHOCTH. (1eMOHCTpaIys TEXHOJIOTUU U3MEPEHMUS)

2 DKkcnepuMeHTanbHas padota Ne 1 JIuneiika, neHTa MepHasi, U3MEPUTEIbHBIA IMIIUHJP,
«OmnpeneneHue UeHbI ACICHUS TPUOOPOB, TEPMOMETD, JaTUUK TEMIIEPATYPbI
CHSITHE ITOKAa3aHUI»

3 Onpenenenre NOrpeliHoCTed U3MEPEHHUSL.
Penienne kauecTBEHHBIX 3a1a4

4

5 Onpenenenre yUIMHEHNs TENa B IIPOLIECCE JlaGopaTopHbIif TEpMOMETp, AATYUK TEMIIEPATYPbI
M3MEHEHUS TEMIEpaTyphl

6 Pemenue 3ana4 Ha onpeiesieHnE KOJIMYECTBA
TEIUIOTHI.
[IpuMeHeHne TenI0BOro paclupeHus 1JIs IIpezenTanus
perucTpanmy TeMneparypbl. AHaIN3 U
0000111€HHEe BO3MOXKHBIX BApUAHTOB
KOHCTPYKIHH.

7 ArperaTHble COCTOSIHHS BEIIECTBA

8 DkcnepuMeHTanbHas padora Ne 2 JlaTduk TeMieparypsbl, KaAJJOPUMETP, COCY/[ C TAIOLIUM
«HccnenoBanue NporeccoB IUIABJIEHUS U JBJOM, COCY/]I C BOJIOM, 3IEKTPOHHBIE BECHI
OTBEPACBaHUI.

9 Kpucrannnueckue u amop¢Hbie Tena

10 [TpakTruyeckas padora Ne 1 «M3ydyeHune
CTPOEHMSI KPUCTAJNIOB, MX BhIPAIIMBAHHE).

11 BraxxnocTs Bo3ryxa

12 [Tpubops! 115 U3MEpEeHHs BIAKHOCTH. JlaTuunk TemiiepaTypsel, TEpPMOMETP, MapJIsi, COCYA C BOJOHN
OkcnepuMeHTanbHast padora Ne 3
«OrnpeseneHne BIaXXHOCTH BO3/IyXa B
KaOMHEeTaX MIKOJIbD»

13 W3yueHue yCTpOoNCTBA TEIJIOBBIX JBUTATEIICH. Mopemu T. /1.

14 Pemenne kauecTBEHHBIX 3a7a4 HA




onpenenenue KIIJI TerioBoro npurares.
https://uchitel.pro/3agaun-Ha-Kna-TeraI0BbIX -
nBuraresuei/

15 DJIEKTPUYECKHE SIBICHUS
16 OkcnepuMeHTanbHas padora Ned«CraTuueckoe
AIIEKTPUYECTBOY.
17 OCTOpOKHO CTaTUYECKOE AIEKTPUUECTBO.
Penrenue 3anau
18 DkcniepuMeHTaNbHas padbora Ne 5
«3aHUMATENbHBIE OMIBITHD.
19 DNeKTpuuecTBO B Urpymkax. Cxemsl paboTh
20 DJEKTPUUYECTBO B OBITY
21 DkcnepuMeHTalbHas padora Ne 6
«YcTpoiicTBo Oarapeiikm». «M300peraem
Oarapeiiky»
22 [IpaxTuueckas padora Ne 2 «Onpenenenue JlaTuuk HampsKeHUsI, BOJIBTMETP JIBYXIIPEAEIbHBIN,
YIEJIBHOTO COTPOTUBIICHUS Pa3IUUHBIX UCTOYHUK [TUTAHUS, KOMIUIEKT IIPOBOJIOB, PE3UCTOPHI,
MIPOBOJTHUKOBY KITIOY
23 3akon Oma a5 yyactka nenu. Pemenue 3a1au.
24 [Tpaktrueckas padota Ne3 «Coenunsiem
IIPOBOJIHUKH 110 Pa3HOMY»
25 HccnegoBanue u UCNOJIb30BaHUE CBOMCTB
AIIEKTPHUYECKUX KOHJIEHCATOPOB.
26 Pemrenue 3amay Ha 3aBUCUMOCTD
COIIPOTHBIICHUS IPOBOHUKOB OT
TeMIepaTyphbl.
27 [IpakTuueckas padora Ne 4 «Pacuer JlaTuuk ToKa, 1aTYNK HAMpsHKEHUs, aMIIEpMETP
noTpeOIsIeMOi ANEKTPOIHEPTUN COOCTBEHHOTO JBYXTpEeAEIbHBIN, BOJIBTMETP JABYXIPEACIIbHBIMN,
ZIOMay. JIAMITOYKA, ICTOYHUK MUTAHUS, KOMIUIEKT IPOBOJIOB, KITFOY
28 Pacuer KIIJI ayeKTpudecKkux yCcTpoucTB.
29 Pemenue 3agad Ha 3akoH J[xoyins - JIenna.
30 Pemienue kauecTBeHHBIX 3a/1a4. JlenoBas urpa
31 [Ipe3eHTanus npoeKToB
32 [Ipe3eHTanus npoeKToB

33

MarauTHBIE SIBICHUS




34 [Tonydenue u pukcUpoBaHHOE H300paKEHNE Hemonctpanus «M3mepenne MarHuTHOTO MOJIsi BOKPYT
MarHMTHBIX MOJIEH. MIPOBOJHMKA C TOKOMY: JaTYUK MAarHUTHOTO MOJIs, 1Ba
ITaTUBA, KOMIUIEKT MTPOBOJIOB, HCTOUYHUK TOKA, KITHOY
35 OkcnepumeHTanbHas padora Ne 7 «Kommac. Kommnac
[Tpuniun paboTeIy».
36 [IpakTuueckas pabora Ne 5 «OpueHtupoBanue Kommnac
C MIOMOILIbIO KOMITAcay.
37 Maruutsl. [elictBue MaruuToB. MarHutHoe
nosie 3emiu. Pemienue 3agau
38 MaruutHas pyaa. [lone3nble uckomnaemble
AnTalickoro Kpas.
39 V3yueHne CBOMCTB AJIEKTPOMAarHuTa.
40 W3ydyeHnue mosienu 3JeKTPOBUTATEIS.
41 DxcnepuMeHTanbHas padota Ne 8
«U3rotoBnenue MaruuToB».Perenue
KaueCTBEHHBIX 3a]1a4
42 BupryanbHas 3KCKypcus.
43 Hcrounuku cBera. Kak Mb1 BHauM? OcBeTHTEIb C HCTOYHHKOM CBeTa Ha 3,5 B, HCTOUHHK
MUTaHKs, KOMIJIEKT IPOBOJIOB, IIeeBas nuadpar- Ma
44 Kax Me1 Bunum?
45 [ToueMy MHp pa3HOLBETHBIH
46 OkcnepuMeHTanbHast padora Ne 9 «Teatp
TEHEW»
47 DkcnepuMeHTanbHas pabora Ne 10 OcBerutens ¢ ICTOUHUKOM cBeTa Ha 3,5 B, UCTOUHHK
«CoJTHeUHbIE 3aHINKI MATaHUS, KOMIUIEKT MPOBOJIOB, IesieBas Auadparma,
MONYIUIUHAP, TUTAHIIET Ha TUIOTHOM JIUCTE C KPYTOBBIM
TPAHCIIOPTHPOM
48 N3yuenune 3aKk0OHOB OTpaKeHUS U TIPETIOMIICHUS OcBerurens ¢ ICTOUHUKOM cBeTa Ha 3,5 B, uCTOUHUK
cBeTa MATaHUS, KOMIUIEKT MPOBOJIOB, IiesieBas auadparma
49 DkcniepuMeHTanbHas padora Ne 11 OcBerutens ¢ ICTOUHUKOM cBeTa Ha 3,5 B, uCTOUHUK
«Habnronenre oTpakxeHus U MpeoMIICHUs MATaHUS, KOMIUIEKT MPOBOJIOB, IesieBas Auadparma,
CBETa. MONYIWJIUHAP, TUIAHIIET HA TUIOTHOM JIUCTE C KPYTOBBIM
TPAHCIIOPTUPOM
50 DkcniepuMeHTaNbHas pabora Ne 12 OcBerutens ¢ UCTOUHUKOM cBeTa Ha 3,5 B, ucTouHuk

«M300paxkeHus B JIMH3aX».

MATaHUs, KOMIUIEKT MPOBOJIOB, IiesieBas Auadparma,




SKpPAaH CTaJIbHOM, HAIIPABIISIOIIAS C U3MEPUTEIBHOMN
HIKAJIO0HN, cCOOMparolue JIMH3bI, pacCeUBAIONIast TNH3A,
cnang «Mojenb npeamMeTa» B peuTepe

52 DkcnepuMeHTalbHas pabota Ne 13 OcBeTuTenb ¢ UICTOYHUKOM cBeTa Ha 3,5 B, uCTOUHUK
«Omnpenenenue ri1aBHOro (POKYyCHOTO NUTaHUS, KOMIUIEKT ITPOBOJIOB, IIejeBas quadparma,
PacCTOSIHUS U ONITUYECKOM CUIIBI JIMH3BI». 9KpaH CTaJIbHOMU, HAMPABJIAIOUIAs C U3MEPUTEIBHON
HIKaJIOM, coOuparonias JIMH3a
53 Jucnepcusi. MbUIbHBIN CIEKTP
o4 Panyra B npupoae. DxcriepuMeHTaIbHas OcBeTuTelnpb ¢ ICTOYHUKOM cBeTa Ha 3,5 B, ncrounuk
pabota Ne 14 «Kak nomyuuts pagyry?». MUTaHK, KOMILIEKT IPOBOJIOB, IIeieBas nuadparma,
MOJYIWINHAP, TUIAHIIET HA TTIOTHOM JIUCTE C KPYTOBBIM
TPAHCIIOPTUPOM
55 OkcnepuMeHTalibHas padota Ne 15
«Habmronenune natepdepeHnn u qudpakiuu
CBETa».
56 Pemenue 3a1a4 Ha mpesioMIIEHUE CBETA.
S7 DkcnepuMeHTanbHas padota Ne 16 OcBeruTenb ¢ MICTOYHUKOM cBeTa Ha 3,5 B, uctounux
«HabnroieHre moTHOTO OTPaXKEHUS CBETAY. MUTaHK, KOMILIEKT TIPOBOJIOB, IIeeBas nuadparma,
DKpaH CTaJIbHOM, IpU3MA.
58 Onrtuyeckue npuoOpHI, Ias.
59 Perrenne kauecTBEHHBIX 3a/1a4 Ha OTPAKECHHE
CcBeTa
60 Jlyausie u CoTHEUHBIC 3aTMEHUS
61 Kak ciomats ayy?
62 3azepkayibe. DKCIIepUMEHTaANIbHAS paboTa
Nel7«3epkana»
63 Pemenwie 3a1a4y Ha pacueT ONTUYECKOM CHITBI
JIUH3BI
64 IlonBenenue UTOros
65 Pemienue TecToBBIX 3a1a4
66 Pemtenue TecTOBBIX 3a1a4
67 Pemenne TecTOBBIX 3amad
68 Pemrenne TecToBBIX 3a1a4
69 3aimTa NnpoeKToB




| 3ammTa npoekToB




CHHCOK HCIO0JIb30BAHHOM JIMTEPATYPHI

1. MogenupyeM BHEYpOUYHYIO JAEATEIBHOCTh OOy4aroImuxcs. MeToIu4eckue peKOMEHIAlNu:
nocobue ans yuwmreneil obmeoOpazosar. opranusanuii/ FO. HO. Bapanosa, A. B. Kucmskos, M. U.
Cononkosa u ap. — M.: [Ipocsemenue, 2013.

2. H.B. ®unonosnudusuka. Meroaudeckoe nmocodue 9 kiace -M: Jlpoda, 2018

3. A.E. Mapom, E. A. Mapon ®usuka. J{ugaktudeckue Mmarepuaisl. 9 kimacc M: Jlpoda,2014

4. JlomamHuii skcriepuMeHT 1o usuke: nmocodbue ams yunrens/ Kosrynosuy M. I'. — M.:
I'ymanutap. uza. uentp BJIAOC, 2007.

5. I'opun JI. A. 3anumarenbHbIe OnbITH 110 Gusuke. — M.: [Ipocemnienue, 1985.

6. [Toxposckwuii C. @. Habmronaii u uccnenyii cam. — M.: IIpocsemienue, 1996.

HNuTepHeT-pecypesl

1. ABTOpcKas mactepckas: http://metodist.lbz.ru.

2 DsekTpoHHbIe yueOHuku: http://www.fizika.ru

3 Marepualisl, TeCTbI, ocoOust K ypokam dusuku: http://klass-fizika.narod.ru
4, Buneoomnsitel Ha ypoke: http:// fizika- klass.narod.ru

5 [Hudposbie oOpa3zoBaTeIbHbBIE


http://metodist.lbz.ru/
http://www.fizika.ru/
http://klass-fizika.narod.ru/

JIMCT KOPppEeKTUPOBKHU padoyeil mporpaMmmbl

n/a

Knacc

Yuurenn

Jlatra u Tema 10
paboueii  y4eOHOMU
nporpamme
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