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1. Komniekc 0CHOBHBIX XapaKTepPUCTHK MPOrpaMMbl

1.1. TIlosicHHUTEJBLHAA 3ANMUCKA

[Iporpamma BHEYPOUHOU AEATEIBHOCTH «PU3UUECKUN IKCIIEPUMEHT) SIBIIAETCS
IIPOIPaMMOU €CTECTBEHHO-HAaYyYHOU HAIIPaBJIECHHOCTH.

AKTYyaJbHOCTH POrpaMMbl 00YyCJIOBIIEHA TEM, YTO B HACTOsAIIEE BpeMs B OOIIECTBE
MOBBILLIEH UHTEPEC K ECTECTBEHHBIM HaykaMm. (dusuka, kak Hayka o HauboJiee 00IUX
3aKOHaX MPHUPOJIBI, BHOCUT CYIIICCTBCHHBIN BKJIa/l B CUCTEMY 3HaHUN 00 OKpY)KaroIeM
mupe. OHa pacKpbIBaeT POJb HAYKA B SKOHOMUYECKOM U KYJIbTYPHOM Pa3BUTHH
o01ecTBa, crocodcTByeT (GOPMUPOBAHNIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHUSI.
SIBNsIsICh OCHOBOM HaYYHO-TEXHHUYECKOTO Mporpecca, (pu3uka moka3bpBaeT
TYMaHUCTHUYECKYIO CYITHOCTh HAYYHBIX 3HAHUH, MMOAYEPKUBAET UX HPABCTBCHHYIO
[ICHHOCTh, OPMUPYET TBOPUECKHE CIIOCOOHOCTH yJamuxcs. | 'yMaHUTapHOE 3HAUCHHE
(U3MKH COCTOUT B TOM, YTO OHA BOOpPY)KaeT 00ydJaromerocss HaydHbIM METOIOM
TIO3HAHHUS, TTO3BOJISFOIINAM MOJy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

HccnenoBarenbckas NEATEIbHOCTD SIBJISIETCS CPEICTBOM OCBOCHUS
NENUCTBUTEIIBHOCTH U €T0 IJIaBHBIE LIEJIU — YCTAHOBJICHUE UCTUHBI, PA3BUTHE YMEHHS
paborate ¢ uHbopmalmeit, GopMHUpPOBAHKUE UCCIEAOBATENIHCKOTO CTHIIS MBIITUICHHUS.
JlanHasi mporpamMma TIO3BOJISIET OOYYalolUMCS O3HAKOMHUTBCA C METOJIUKOU
OpraHu3aluy U MPOBEACHUS SKCIEPUMEHTAIBHO-UCCIIEI0BATENBCKON AEATEIbHOCTH
B COBpPEMEHHOM YyueOHOM Tpolecce Mo (QU3UKe, O3HAKOMUTHCSI CO MHOTUMHU
MHTEPECHBIMU BOINpPOcCaMu (PU3UKM HA JAHHOM dTane OOy4YeHHs, BBIXOMASIIUMH 32
pPaMKH IIKOJBHON NpOrpaMMBbl, PacHIMPHUTh IEJIOCTHOE IMPEICTABICHUE O JAaHHOU
HayKe. OKCIEpPUMEHTaJIbHAs AEATENHHOCTh OYJET CIOCOOCTBOBATH PA3BUTHIO Y
yUYalIuxcsi yMEHHUS CaMOCTOATENbHO paboTaTh, AyMaTh, SKCIEPUMEHTHPOBATH B
YCIIOBUSX IIKOJBbHOM JabopaTopuu, a TakKe COBEPIICHCTBOBATh HABBIKU
aprymMeHTaIlii COOCTBEHHON TMO3UIIMU IO ompenenéHHbiM BompocaM. CopeprkaHue
MPOrpaMMbl COOTBETCTBYET MO3HABATEIILHBIM BO3MOKHOCTSIM IIIKOJIBHUKOB.
OTin4uTe/ibHbIE 0COO0EHHOCTH NMPOrPAMMBbI:

[Tporpamma «®U3NUYECKUI IKCTIEPUMEHT» COCTaBJI€HA HA OCHOBE MTPOrpaMMBbl eAarora
nomn. oopaszoBanusi CxisipoBa M.M., HO OTJIMYAETCS] MEHBIIIUM KOJIMYECTBOM YacOB U
paznenoB. Peanuzarus mporpaMMbl OCYIIIECTBIISETCS C TPUMEHEHHEM 000pYI0BaHUS
«Touka pocta». B nporpamMmme paccMaTpuBarOTCsl TEOPETUUECKHUE BOTIPOCHI, SIBIISIOTCS
B2KHBIM KOMIIOHEHTOM CHCTEMBI HETIPEPHIBHOTO (PU3UUECKOTO 00pa30BaHUS.
[IpakTryeckasi 4acTb MPOrpaMMbl CO3AET YCIOBUS JJISl pa3BUTUS Y 00yUYAIOIINXCS
€CTEeCTBEHHO-HAYYHOU, MaTeMaTU4eCKON, MHPOPMAIITMOHHON TPaMOTHOCTH,
dbopMUpPOBaHUS KPUTHYECKOTO U KPEaTUBHOI'O MBIILJICHHUSI, COBEPILIEHCTBOBAHUS
HAaBBIKOB €CTECTBEHHO-HAYYHOW HAMPABICHHOCTH, a TAKXKE JIJIsl MPAKTUYECKOMN
0TpabOTKH YueOHOTO MaTepuala 1o yueOHoMmy npeamety «Dusukay.



IIporpamma cocTaB/ieHa HA OCHOBE HOPMATHBHO-IIPABOBBIX IOKYMEHTOB:

- ®enepanbhblil 3akoH 0T 29.12.2012 Ne 273 «O6 oOpazoBanuu B Poccuiickoi
Qenepauuny;

- [Ipuka3 MunuctepctBa npocseuieHuss PO ot 9 nos6ps 2018 r. N 196 «O6
yTBepxaeHuu [lopsiaka opranu3anuy U OCyIIeCTBICHUS 00pa30BaTeIbHON
JESITETFHOCTH TI0 JIOTIOJIHUTEIHHBIM 00IIe00pa30BaTEIbHBIM IPOTpaMMam;

- KoHuenuust pa3BuTust J0MOIHUTENIBHOTO 00pa3oBanus aerei 10 2030 rona,

yTBEpkKAEeHHas pacnopsbkeHneM lIpaBurenscrBa Poccuniickoit @eaeparuu ot 31 mapra
2022 r. Ne 678-p;

- [ToctanoBnenne 21.03.2022 r. Ne 9 «O BHecenuu n3menenui CanlluH 3.1/2.4.3598-
20 (CanuTapHO-3MUAEMHUOJIOTHYECKUE TPEOOBaHUS K YCTPONCTBY, COACPKAHUIO U
OpraHu3aIy pexuMa padoThl 00pa30BaTEIHLHBIX OPraHU3AIMK JTOTIOTHUTEILHOTO
oOpa3oBaHUs JIETEH)».

- [Iucemo MunucrepcTBa oOpazoBanus u Hayku P® ot 18.11.2015 r. Ne 09-3242 «O
HanpaBJieHUH UHPopMaumn» (BMecTe ¢ «MeToanuecCKUMHI PEeKOMEHIalUIMHU 110
IPOEKTUPOBAHUIO JOTIOJIHUTEIBHBIX 00IIEPa3BUBAIOLIUX [TPOrpaMM (BKIIFOUast
pPa3HOYPOBHEBBIE IPOTPaAMMBI )»

AJpecaTt nporpaMMbl: BHEYpOUHas MporpaMmma ajapeconana yqammumes 13 — 15 ner
Bo3pacTHble ocobenHocTH: Y oOydaromuxcs 13-15 net mpoucxoaur pa3BuTre
TJIABHBIX ITO3HABATEJIBHBIX OCOOCHHOCTEH pa3BUBAIOIICHCS TMIHOCTH. PesymbTaTom
ATOU JEATEIHLHOCTH SIBIIsSIETCS] )OPMHUPOBAHUE MTO3HABATEIBHBIX MOTHUBOB,
UCCIIEIOBATEIbCKUX YMEHUMN, CyObEKTUBHO HOBBIX JJIsi 00YJaIOUIUXCs 3HAHUN U
CIIOCO0O0B NEATEIILHOCTH.

KonuvecTBo yuammuxesi B rpynie: 6 — 10 genoBex
O0bém nporpaMmmel: 68 4acos

Cpok ocBOeHHS MPorpamMmabli: 1 roa

Pesxxkum 3ansiTuii: 2 pasa B Heaemo o 40 MUHYT
®opma 00y4eHHUsA: OUHAS

1.2. HEJIb U 3AJJAYU TPOTI'PAMMBbI

ean: co3nanue ycioBui JJIS YCTIEHTHOTO OCBOCHHUS OOYYarOIIUMHUCS OCHOB
HCCJIE0BATEIbCKON AEITEIbHOCTH.

3agaun:

OO0Opa3oBarenbHBIE:




- (hopmMupoOBaTH NMpEACTABICHUE 00 UCCIEI0BATENBCKOMN 1€ATENBHOCTH;
- 00y4yaTh 3HAHMSIM JJIS1 IPOBENCHUS CAMOCTOSITENIbHBIX UCCIIEIOBAHUN;
- (hpopMupOBaTH HaBBIKK COTPYIHUYECTBA.

PasBuBarommue:

- pa3BHBAaTh YMCHHS M HaBBIKH HCCIICIOBATEIIBCKOTO TIONCKA,;
- pa3BUBATh MO3HABATEIbHBIC MOTPEOHOCTH U CITIOCOOHOCTHU

BocnurareabpHbIC:

- (hopmupoBaHHe cIOCOOHOCTH K CaMOAHAIN3y U KPUTHUYECKOMY MBIIILICHUIO;

- BOCIIMTAHHUC KadCCTB JIMYHOCTH, 06€CH€‘II/IBaIOH_II/IX COIMAJIIBHYHO MO6I/IJIBHOCTB,
CIIOCOOHOCTD MNpUHUMATDb CaAMOCTOATCIIBHBIC PCIICHUA

- (opMUpOBaHNE KAYeCTB MBIIUICHUS, HEOOXOAUMBIX /ISl aanTalid B COBPEMEHHOM
MH(GOPMAIIIOHHOM O0IIIECTBE;

- BOCHHUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS 3aKOHOB TMPUPOABI U
UCIIOJIb30BaHUS JTOCTHKEHUN (U3UKK Ha OJIaro pa3BUTHS YEJIOBEUYECKOW MBWIM3AIUY;
HEOOXOJIMMOCTH COTPYJHMUYECTBA B IMPOIIECCE COBMECTHOTO BBINOJHEHUS 3ajad,
YBOXHUTEJIBHOTO OTHOIIEHUS K MHEHHUIO ONMOHEHTa MpU OOCYXKIEHHUU MpodiieM
€CTECTBEHHO-HAYYHOI'O0 COJIEPKAHUSA; TOTOBHOCTH K MOPAJIbHO-3TUYECKON OLIEHKE
UCIIOJIb30BAHUSI HAYYHBIX JOCTUXKEHUW, 4YYyBCTBAa OTBETCTBEHHOCTHM 34 3allUTy
OKPY’KAIOIIEH CPEBI;

- pa3BUTUC HHTCPCCA K HaquO-HCCHGHOBaTGHLCKOﬁ ACATCIIBHOCTH.

1.3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI

JIMYHOCTHEIMU PE3VIIbTATAMU ABJIAIOTCA:

- y4eOHO-TIO3HaBaTEIbHBI WHTEpEC K HOBOMY Y4Ye€OHOMY Marepualy H crocodam
pelIEHUs] HOBOM 3314y,

- OpUEHTAIIMs HAa TOHMMAaHWe TIPUYKH yCIieXa BO BHEYUCOHOM IEATEIbHOCTH, B TOM YHCIIC
Ha CaMOaHAJIM3 M CAMOKOHTPOJIb PE3yJibTaTa, HA AHAJIU3 COOTBETCTBHUS PE3YJbTAaTOB
TpeOOBaHUSAM KOHKPETHOM 3aa4H;

- CIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPUTEPHUEB YCIICIIHOCTH BHEYYCOHOM
NeSITETbHOCTH;

MertanpeAMETHEIMU PE3YJIbTATAMHU SIBJISTFOTCSL:

B chepe pecyisamusnbix yHUBEpCaTbHBIX YICOHBIX IEHCTBUIN yUaITUXCS:
- IJITAHUPOBATh CBOU JICHCTBUSI B COOTBETCTBUU C TTOCTABICHHOM 3a/jaueii U YCIOBUSAMU €€

peaiu3anunn, B TOM YUCJIC BO BHYTPCHHEM IIJIAHE;



- YUUTHIBATh YCTAHOBJICHHBIE IPABWJIA B INTAHUPOBAHUU U KOHTPOJIE CIIOCO0a peIeHus;
- OCYILIECTBJIATH UTOTOBBIM M MOLIATOBBI KOHTPOJIb IO PE3YJIbTATY;

- OLICHMBATh MPABWIBHOCTH BBINOJHEHHUS JEHUCTBHS HA YPOBHE aJIEKBATHOU
PETPOCIEKTUBHON OIIEHKHM COOTBETCTBUS PE3YJIBTATOB TPeOOBAaHUSAM JAHHOW 3alauu U
3aJ]a4HOM 00J1aCTH;

- aJICKBATHO BOCIPUHUMATH IIPEIJIOKEHNS U OLIEHKY YYUTENIEH, TOBApUILEH, POAUTEIECH
U IPYTUX JIIOAEH;

- pa3nuath Coco0 U pe3yynbTaT ACHUCTBUS.

B cdepe nosnasamenvrvix yHUBEpCATBbHBIX YUEOHBIX IEUCTBUM yUaIIUXCS:

- OCYUIECTBJISATh TMOMUCK HEOOXOAMMOW HMH(pOpMalMU ISl BBITOJHEHHUS BHEY4YEOHBIX
3aJlaHUi C MCIOJIb30BAaHHEM Y4eOHOU JHUTEepaTypbl U B OTKPHITOM HH(OPMAIMOHHOM
OPOCTPAHCTBE, SHUMKIONEAUHN, CIPAaBOYHUKOB (BKJOYAs 3JIEKTPOHHBIE, LU(POBBIE),
KOHTpOJMpyeMOM npocTpaHcTBe MHTEpHETA;

- OCYILECTBIISATH 3aNUCh ((hUKCaIMIO) BHIOOPOUHON HHPOpMALIUK 00 OKPYIKAIOIIEM MUPE
1 0 ce0e caMoM, B TOM YHcIie ¢ ToMolbio nHCTpyMeHToB MKT;

- CTPOUTH COOOIIEHUS, TPOEKTHI B YCTHOM U MUCbMEHHOU (popme;

- IPOBOJIUTH CPABHEHHUE U KIACCU(UKAIUIO 110 33JJaHHBIM KPUTEPUSIM;

- YCTaHAaBJIMBATh IPUYNHHO-CIIECTBEHHBIEC CBA3U B U3y4a€MOM KPYre sIBJICHUU;

- CTPOUTH paccyXk1eHus B (hOpMe CBSI3U MPOCTHIX CYKIACHUIM 00 00BEKTE, €ro CTPOEHUH,
CBOMCTBAx U CBA3aX;

B cdepe kommynukamusneix yHuBepcaabHbIX Y4eOHBIX AEMCTBUM ydalUXCs:

- aJICKBaTHO HCIMOJIb30BaTh KOMMYHHUKATUBHBIE, TIPEXKE BCETO - PEUEBBIC, CPEIICTBA IS
peleHus pa3InYHbIX KOMMYHHKATUBHBIX 3a/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHNE,
BJIAJICTh JUATOTHYCCKON (POpMON KOMMYHHMKAIIMH, UCTIONB3Ysl, B TOM YHUCJIE CPEJICTBA U
uHcTpyMeHThl KT 1 nucTaHmoHHOTO O0IICHMS;

- JOTIyCKaTh BO3MOJKHOCTH CYILIECTBOBAHUS Yy JIIOJICH Pa3IMYHBIX TOUEK 3PCHHUS, B TOM
YHUCJIe HE COBITAJIAIONIUX C €r0 COOCTBEHHOM, M OPHEHTUPOBATHLCS HA TIO3UIIUIO TTapTHEPa
B OOIIEHNH U B3aUMOJIEHCTBHU,

- YUYUTHIBATh PA3HBIE MHEHUS M CTPEMHUTHCS K KOOPJHMHAIMU PA3JIMYHBIX IMO3UIIHN B
COTPYAHHUYECTBE;

- popMymnupoBaTh COOCTBEHHOEC MHCHHUE U TTO3UIIHIO;

- JIOTOBAPUBATHCS M MPUXOUTH K OOIIEMY PEIICHHUIO B COBMECTHOM JEATEIHLHOCTH, B TOM
YHCJIE B CUTyallMu CTOJIKHOBEHUSI HHTEPECOB;

IIpeaMeTHBIMHU pe3yabTaTaMHM SIBISIFOTCS .

- OPUEHTUPOBATHCS B SIBJICHUAX U OOBEKTaX OKPYXKAIOIIEro MUpa, 3HATHh T'PAHUIBI UX
MIPUMEHUMOCTH;

- IOHUMATh onpeesieHus] GU3NYECKUX BEJIMUUH U IIOMHUTH onpeiesatoniue (GopMyJibl;

- MOHMMATh KakuM (U3WYECKUM MPUHIMIAM M 3aKOHAM MOAYMHSIOTCS T€ WA HHBIC
OOBEKTHI U SIBJICHUS IPUPOJIbL;

- 3HAHWE MOJIETU MTOMCKA PeLIeHU i 3a7a4 1o (PU3uKe;

- 3HaTh TEOPETUYECKNE OCHOBBI MATEMATHKHU.



- IPUMEYATh MOJICNIU SBJICHUN U 0OBEKTOB OKPYKAIOIIETO MUPA;

- AaHAIN3UPOBATh YCIOBUE 3a/1a4U;

- nepeopMyIupOBaTh U MOJEIUPOBATh, 3AMEHATh UCXOAHYIO 3a7a4y APYyroi;

- COCTaBJIATH IJIAH PELICHHUS;

- BBIIBUTaTh U TPOBEPATH NPEjIaracMbl€ 1Ji PEIICHUS THIIOTE3b;

- BJIQJ€Th OCHOBHBIMH YMCTBEHHBIMU OIEPAlMSIMHU, COCTABISIONIMMU MOUCK PEIICHUS
3a/1a4H.

1.4.COAEPKAHUE ITPOI'PAMMBbI:

1.4.1. Y4eOHO — TEMATHYECKHH ILJIAH

Ne | HaumeHoBaHUe TeM M pa3iejioB KoinyecTBo yacos

BCEro | reopus IMPpaKTHKa

1 Broanoe 3ansarue. llenu u 3agaum kypca. 1 1 -
Texauka 0€301aCHOCTH.

2 | Ponb akcriepuMeHTa B )KU3HU YEJIOBEKA 3 2 1
3 | Mexanuka 14 7 7
4 I'mapocratuka 7 3 4
5 | Cratuka 5 2 3
6 | TeruoBbIe sIBICHUS 10 3 7
[/ | DneKTpuYecKue ABICHUS 6 3 3
8 | DneKTpOMarHuTHBIC SBJICHUS 3 2 1
9 | OnTtrueckue sBICHUS 9 4 5
10 | MexaHW4ecKHe U JIEKTPOMArHUTHBIC 5 2 3

KOJIEOAHUS U BOJTHBI

11 | ®uszuka aToMa ¥ aTOMHOTO siJipa 4 3 1

12 | Urorosoe 3aHsATHE 1 1

Bcero: 68 33 35




1.4.2. Copepxxanune nporpamMmbi:

Tema 1: Beaenue (1 gac)

BBonnoe 3ansitue. llenu u 3agaun kypca. TexHuka 6€30MacHOCTH.

Tema 2: PoJib 3kCHIEpUMEHTA B KU3HHU YesioBeKa (3 yaca).

Teopus: VI3y4nTh OCHOBBI TEOPUU MOTrPEIIHOCTEN. [orpemHOCTH NpAMBIX U KOCBEHHBIX
U3MEpPEHUH, MaKCUMaJbHAas IIOIPEIIHOCTE KOCBEHHBIX U3MEPEHUM, YUYET IOTPELIHOCTEN
u3MepeHuil npu noctpoeHun rpadukos. IlpencraBieHue pe3ynbTaTOB HU3MEPEHUM B
dbopme Tabnuil u rpaduKoB.

IIpakmuka: OCHOBBI TEOpPUM TOTPEIIHOCTEM NPUMEHSATh TNPU  BBINOJHEHUU
HKCIIEPUMEHTATBHBIX 33/1a4, TPAKTUYECKUX PadoT. (¢ MCMOIb30BaHMEM 000PY/10BAHUA
«Touka pocTtay)

Tema 3: Mexanuka (14 yacos).

Teopus: PaBHOMepHOE M HEpaBHOMEpHOE ABWXKeHHe. ['paduueckoe mnpeacTaBieHHUe
nBWKeHus. Pemienune rpaduueckux 3amad, pacyeT NYyTH M CPEAHEH CKOPOCTH
HEpaBHOMEpPHOTO JBIKEeHUS. [loHsATHEe MHEpHMU UM UHEepTHOCTH. lleHTpoOekHas cuia.
[Ipumenenue MaHHBIX (PU3MYECKUX TMOHATUM B KU3HEACATEILHOCTH dYenoBeka. Cuiia
yIPYTOCTH, CHJIa TPEHUSI.

IIpaxmuxa: ViccnenoBanve 3aBUCUMOCTHU CUJIBI YIIPYTOCTH, BOSHUKAIOIIEH B IPY>KUHE, OT
creneHu aedopmanuu npyxuHsl. Onpenenenue koddduiMenTa TpeHus Ha TpuOoMeTpe.
(c ucnosib3oBanueM odopyaoBanus «Touka pocTay)

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHS OT CHIIbI HOPMAJILHOTO JaBJICHUS.

Tema 4: I'mapocraTuka (7 yacon).

Teopusa: 3akon Apxumena, 3akoH Ilackais, TrHUApPOCTaTHYECKOE JaBIICHUE,
COOOIIAOIIHECS COCYIbI, THAPABIMUECCKHUE MAIIIWHBI.

Ilpaxkmuxa: 3a0a4u’ BRITAJTKABAIOIIAS CHJIa B PA3IMYHBIX CHCTEMAX; IMIPUOOPHI B 3a/1a4ax

(coobmiaromuecss  COCyAbl,  THIPABIWYECKHUE  MAIMHBI,  pPHIYArH, OJIOKH).
DKCHepUMEHTAIbHBIC 33JJaHUS:

l)usmepenue cuiabl Apxumena, 2)u3sMepeHue MOMEHTA CUIIbI, I€MCTBYIOLIErO Ha pbhlyar,
3)usmepenue

paboThl CWJIBl YNPYrOCTH TMpPU MOJBEME TIpPy3a C TMOMOILIBI TOJBHKHOTO WIIU
HETIOJIBUKHOTO 0JIOKA.(C MCToIb30BaHueM 00opynoBaHusi «Touka pocTay)

Tema 5: CraTtuka (5 yacoB).

Teopus: bnok. Peryar. PaBHOBecHe TBEpABIX TEN. Y CIOBUSA PaBHOBECHS. MOMEHT CHIIBL.
[TpaBusio momenToB. LlenTp Tsxxkectu. MccnenoBanre pa3inyHbIX MEXaHUUECKUX CUCTEM.
KomOuHupoBaHHbIE 3a/1a4i, UCTIOB3YsI YCIOBUS PaBHOBECHS.

IIpakmuxa: VI3rotoBienne paboTaromieil CucTeMbl OJIOKOB.

Tema 6: TensioBble ABJICHUS.

TennoBoe pacmupenue tein. [Iporecchl maBiaeHus U OTBEPEBAHUS, UCTTAPEHUS U
KoHJIeHcaruu. Temnonepenaya. BnakxHOCTh BO3yXa Ha pa3HbIX KOHTUHEHTAX.



Hemoncmpayuu: 1. Habmionenwe tassHus sbaa B Boae. 2. CKOpOCTH HUCHApeHUs
pa3nu4HbIX kujKocTel. 3. TernnoBsle ABUTATENH OyAYIIETO.

Jlabopamophuvle pabomol (¢ ucnojb30BannemM ooopynosanus «Touka pocra»): 1.
W3MeHeHusl IMHBI Tela MPU HArpeBaHUU W oxJaxaeHuu. 2. OTiuBKa mapapuHOBOTO
congatuka. 3. HaGmrogenwe 3a mumaBinenueMm nbaa 4. OT 4yero 3aBHCHT CKOPOCTh
ucnapenus xxuakoctu? 5. HaGmroieHrue TenionpoBOIHOCTH BOJIbI U BO3/IyXa.

JuieKTpUYEeCKHe SIBJICHUS
Mukpomup. Monenu aroma, cymectBoBaBmue A0 Havyana XIX. Mctopuss OTKpeITUS U
JEUCTBUSL TrajJbBAHUYECKOro 3yieMeHTa. McTopus co3maHus 37eKTpOPOpPHOM MaIIUHBI.
OmnpiT BonbTra. DIEKTpUYECKUN TOK B JIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnojib3oBanueM odopynoBanus «Touka poctay)

1. Mogenu atomoB. 2. ["'anpBaHnYecKue 31eMEHTHI. 3. DieKTpohopHOH
mMamuHbl. 4. OnsiTel BonbTa u [NanbBaHm.
DJIEKTPOMATHUTHBIE SIBJICHUS.
MarnuTHoe 1noJjie B Beuiectse. MaruutHast anomanusi. MaruutHsie 0ypu. PasHoBuaHOCTH
AIEKTPOU3MEPUTETBHBIX TPUOOPOB. Pa3HOBUIHOCTH 3JIEKTPOIBUTATENICH.

Hemoncmpayuu (¢ Mcnoib3oBanueM odopyaoBanus «Touka pocray): 1.
HarnsanocTs noBeeHNs BEMIECTB B MarHUTHOM Tioiie. 2. [Ipe3enTanuu o
MarHUTHOM ToJjie 3eMJIM M O MarHuTHbIX Oypsix. 3. JlemMoHcTpaiusi pa3sHOBHIHOCTEU
ANEKTPOU3MEPUTEIBHBIX npuOOpOB. 4. HarnsigHocts Pa3HOBUIHOCTEHN
ANEKTPOABUTATENEH.

Jlabopamopnvie pabomwi: 1. VccnenoBaHue pas3iWyHBIX DIEKTPOU3MEPUTEIHHBIX
puOOpOB.

Onruyeckue siBJIeHHS.

HcTtoyHukn cBeTa: TEMJIOBBIE, JIIOMUHECHEHTHBIE, HCKYCCTBEHHbIE. W3rotoBieHue
KaMephl - 00CKypa U UCCIEIOBaHUE U300paKEHHs ¢ TTIOMOIILI0 MO/IeNTd. MHOTOKpaTHOE
n300pakeHHe NpeIMeTa B HECKOJIBKUX IIOCKUX 3epKanax. MI3roToBUTh MEPUCKOI U C €ro
MOMOIIbIO TpOBeCcTU HaOMroAeHUA. [IpakTHueckoe HCIOB30BaHUE BOTHYTHIX 3€pKall.
3puUTENbHBIE HIUTKO3HH, TIOPOXKAAEMBIE

npenoMieHueM cBeta. Mupaxu. Pa3Buthe BOJNOKOHHOW ontuku. lcnons3oBanue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ncnonb3oBanueM ooopynoBanusi «Touka pocra»)

1. Paznuunbie ncTouHMKH cBeTa. 2. M3o0paxkeHue npeaMera B HECKOIBKIX
mIockux 3epkamax. 3. M3oOpaxkeHne B BOTHYThIX 3epkanax. 4. Hcnonb3oBanue
BOJIOKOHHOM ONTHKH. 5. YCTpoiCTBO poTOAannapaToB, KWHOMPOEKTOPOB, KaJIEHIOCKOIIOB.
Jlabopamopnvie pabomwvi: 1. N3rotoBieHue kamepbl - OOCKypa M HCClE€IOBaHUE
M300paxeHus ¢ MoMolbio Mojenu. 2. [IpakThuueckoe MpUMEHEHHE MIOCKUX 3epKall. 3.
[IpakTueckoe HCHOJIB30BaHWE BOTHYTBHIX 3e€pKan. 4. I3rotoBieHwe nepuckona Hu
HaOJII0/ICHHSI C TTIOMOILbIO MOJIEIH.

MexaHuyeckue Koae0aHUs U BOJIHBI



Mexannueckue koiedanus. [IpeoOpazoBaHue 3HEPrUU IPU MEXAaHUUYECKUX KOJIEOAHUSX.

MatemaTudyeckuil U IpyKUHHbIN MasTHUKU. CBOOOHBIE, 3aTyXalOIINE U BBIHYXICHHBIC

kosnebanus. Pezonanc. Mexannueckue BOIHBL. [[1HA U CKOPOCTH BOJHBI. 3BYK.
Jlabopamophvle pabomoi(c uenonb3oBaHueM ooopynoBanusi «Touka poctay):

N3yuenne koneOGaHnii HUTSHOTO MasiTHUKA.

IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PADOM:

CtpyHHbIE MYy3bIKaJIbHbIE WHCTpYMEHTHl. KojebarenbHble CUCTEMBI B MPUPOAE U

TEXHUKE.

DJIEKTPOMATHUTHBIE KOJIe0aHHUS U BOJIHBI

[lepemennsbiii snexkTpuueckuii Tok. KomebaTenbHbli KOHTYp. BbIHYXIeHHBIE WU

cB0oOoHBIE DM KoseOanusa. DM BOJHBI U UX CBOMCTBA.

IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:

[IpuHUOKIIBI paIMOCBS3H U TeNIEBUACHUS. Bausaaue OM n3nyyeHunil Ha )KUBbIE OPTaHU3MBI.

N3roroBineHne yCTaHOBKH JUIsl AEMOHCTpauuu onbsIToB o OMMU.

OnektpoMaruutHoe u3nydyeHue CBYU-neun. Mcropuueckass pEeKOHCTPYKLHUS ONBITOB

Awmnepa.

®du3nuKa aToMa U aTOMHOI0 AAPA

Crpoenue atoma. Ilornomenre u ucnyckanue cBera aromaMu. ONTUYECKUE CHEKTPHI.

Omnsitel Peszepdopna. [InanerapHas moaens aroma. CTpoeHue aTOMHOTO sijipa. 3apsaoBoe

U MaccoBO€ uYHcia. JSaepHble CHIIbl. OJHEPrus CBSI3M AaTOMHBIX sJIep. 3aKOH

paanoakTUBHOrO pacnana. Anbda- u Oeta-pacnazgsl. [IpaBuna cmemienus. SaepHbie

peakuuu. Jlenenue u cunres anep. AnepHas sHepretuka. Mcrounnku sueprun CosHIA U

3Be31. Perucrpamusa sAepHbIX HW3JIyYCHUN. BiusiHHE paguMOaKTHBHBIX HW3JIYYCHUM Ha

KUBBbIE OpraHu3Mbl. [lo3uMeTpusi. DKoJoruyeckue MpoOIeMBbI SII€PHON SHEPTETHKHU.

Ipumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:

Hctopusa nzydenus aroma.

N3mepenue KIIJI conmneunoi 6aTapen.

HeBuaumele n3iy4eHus B CIIEKTPE HArPETHIX TEI.

2. KoMmmiekc opraHu3aliMoOHHO-NeAaroru4ecKux ycaoBHuii

2.1. MeToauyeckoe odecrniedyeHrue NPOrpaMmmMbl

OobpaszosamenvHble mexHo102uuU

OO6pa3oBarenbHble TEXHOJOTUU U METOJIbI, KOTOPBIE HCIOJIB3YIOTCS JIS pealu3aiuu
MPOrPAMMBI, HAIPABJIEHbI HA PA3BUTHE Y YUYAIIUXCS: CAMOCTOSITEIBHOTO U TBOPUYECKOTO
MBIIIJICHHS; YMEHUS JOBOJUTH A0 KOHIIA HAYATOE JI€JI0; KOMMYHUKATUBHOUN KYJIBTYPHI.
TEXHOJIOTUU:

- TEXHOJIOTHS Pa3BUBAIOIIETO OOyUCHUS:
- UKT — texH00THM:



- UTPOBBIE TEXHOJIOTHH;
METOJBI:

- CIIOBECHBIN

- HaTJISIAHBIN

- IPAKTUYECKUI

- IpOOJIEMHBIH

- TBOPYECKUM.

®opmbl padoThl: UHAUBUYAIbHAS U TPYNIIOBASL.
DopMbl IPOBEICHUS 3AHATHI:

- Oecena

- IpaKkTUyeckas padora.

2.2. YcaoBusi peaJiu3any NpOrpamMMbi:

2.2.1. MaTepuaJIbHO-TeXHMYECKas 0a3a:

- Y4eOHbIii KaOWHET, 00OpYNOBAaHHBIA CPEACTBAMHU MYJIBTUMEIUHHOTO OOYYCHHS IS
JEMOHCTpAIIMY TIPE3CHTAIMOHHOTO MaTeprara.

- Buneomnpoekrop

- HaGop mabopaTopHblii

- lludporas naboparopus 1o Gpusuke

2.2.2. IIporpaMMHO-MeTOAUYECKOE OOecTeveHne:
- MEeTOANYEeCcKasi, yueOHas IuTepaTypa, ClipaBOUYHUKH
- HaIJISIIHBIE MATEPHUAIIBI.

2.2.3. KaapoBoe ob0ecneuenue: Peannzanus JaHHOW TPOrpaMMBbl OCYIIECTBIISIET YUUTEIIb
1176370978

2.3. OueHounblie MaTepuaabl U GOPMbI KOHTPOJIA:

Tak Kak 3TOT KypcC SIBJII€TCS JOMOJHUTEIbHBIM, TO OTMETKA B OaJlJIaX HE CTABUTCS.
VYyamuiics yduTcs OIEHUBATh CeOsl U APYTUX caM, YTO TO3BOJIIET Pa3BUBATh YMEHUS
caMoaHaJIh3a M CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, KaK CBOWCTBY JTMYHOCTHU
y4daiierocsi. BbIsiBIeHHE NPOMEXYTOYHBIX M KOHEUHBIX PE3YJIbTAaTOB YYalIUXCs
MIPOUCXOJUT Yepe3 MPAKTUUECKYIO JIESITEIIbHOCTh; 3a4€THbIE PA0OTHI:

- TeMaTU4ecKas MoA0opKa 3aJad Pa3jIuyHOTO YPOBHS CIIONKHOCTH C MpPEACTaBICHUEM
Pa3HBIX METOJIOB PEIICHUS B BUJI€ TEKCTOBOTO JOKYMEHTA, MPE3EHTAIUH,

- BBICTaBKa MPOEKTOB, IIPE3CHTAIIN;

- IGMOHCTpAIIUS SKCIIEPUMEHTA, KaYeCTBEHHOM 3a7]aull ¢ KAYECTBEHHBIM (YCTHBIM WJIU B
BUJIC TPUJIOXKEHHS, B TOM YHUCJE, MPE3EHTAlUE) OMUCAHUEM MpOIEecca Ha 3aHSATHUU,
(decTrBasie SKCIEPUMEHTOB; (U3UYECKHUE OJIMMITHA/IBI.



2.4, Cnucok ureparypbl
Juis yunrens:

1. BHeypouHas esITeIbHOCTh MKOJIHbHUKOB. MeToANYeCKU KOHCTPYKTOP: Mocooue st
yuurens/ JI.B. I'puropses, [1.B. Crenanos. — M.: [IpocBemenue, 2011. — 223 c. -.
(CtanaapThbl BTOPOTO MOKOJICHHUSA ).

2. BHeypouHas nesaTenbHOCTh. [I[puMepHBbIi IJ1aH BHEYPOUYHOU IESITENBHOCTH B
OCHOBHO 11KoJie: mocooue st yuurtens/. B.I1. Crenanos, [[.B. I'puropse — M.
[Tpocremenue, 2014. — 200 c. -. (CtangapTsl BTOPOro MOKOJICHUS).

3. Paboune nporpammel. Ousnka. 7-9 kimaccel: yueOHO-METOUIECKOE TOCOOHE/COCT.
E.H. Tuxonoga.- M.:JIpoda, 2013.-398 c.

4. 3anumarensHas ¢usuka. [lepensman .. — M. : Hayka, 1972.
5. Xouy Ob1Th Kynubunbsim. Onbmanckuii .M. — M. : PULL MK, 2002.

6. ®uzuka ans yBieueHHbIX. Kubansuenko A. ., Kubansuenko U.A.— PoctoB H//1. :
«Denukcy, 2005.

s yqammxcs:

o

. b. I'. IBanoB «tOHbI#i paguomooutensy, M., Pagno, 1985

N

. b. C. 3Bopeikun «KoHcTpynpoBanue npubopos no ¢usukey, M., [Ipocsenienue,
1987

3. Eme 6onpbmre ontuyeckux wnmo3uid/31.Cukn. ACT,Actpens,2007

4. JlazepHoe moy:110 3aHMMaTENbHBIX OMBITOB B IOMAIITHEN
nabopaTopun(pykoBOACTBO K Habopy «JlazepHoe moy»)./O.A.IloBanses,
S1.B.Hanonbckas.-M.: «¥OBenta»,2011

5. SL.U IlepenbMman «3anumMarenbHas ¢pusnkay, Yebokcapsl, 1994

6. S.U Ilepensman «3aHuMaTenbHas MeXaHUKa. 3HaeTe Ju Bl pusuky?», M, ACT,
1999

7.Ceet u uBeT: 100 KpacOYHBIX SKCIEPUMEHTOB B JIOMAIIIHEH

nabopatopuu(pyKoBOACTBO K Habopy «Cret u upeT»)/ /.M. X Kwus,

O.A.TloBanses.-M.: «lFOBenTa»,2012

HNuTepHET-pecypehl:
1. Cair @i yuuresei u poauresnei 'BHeknaccHble
Mmeponpustusa" - Pexxum noctyna: http://school-
work.net/zagadki/prochie/



http://school-work.net/zagadki/prochie/
http://school-work.net/zagadki/prochie/

Caiitr MunucrepcTBa oOpazoBanus U Hayku Poccuiickoi
®eneparun - Pexxum nocryma: http://mon.gov.ru/pro/
Enunas xomnexuust Liugpossix OOpa3oBaTebHBIX
pecypcoB - Pexxum noctyma: http://school-collection.edu.ru/
Nznarennckuii nom "IlepBoe centsadps" - Pexum noctymna:
http://1september.ru/

[IpoekTHas AEATENBHOCTD ydaluxcs / aBT.-COCT.
M.K.T'octiogHukoBa up..
http://www.uchmag.ru/estore/e45005/content



http://mon.gov.ru/pro/
http://school-collection.edu.ru/
http://1september.ru/
http://www.uchmag.ru/estore/e45005/content
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