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1. KomnJjiekc 0CHOBHBIX XapaKTePUCTHK J0NMOJTHUTEIbHOMH 00111e00pa3oBaTebHOI
nporpammbl «@u3nKa B 3a1a4ax ¥ IKCIIEPUMEHTAX»
1.1. lMosicHuTEIbHAS 3aIIUCKA

Hacrosimas nporpamMma co3nana Ha ocHoBe DeiepalibHOr0 KOMIIOHEHTA rOCYJapCTBEHHOTO
cTtaHaapra obmero obpasoBanus, Pacnopsuokenuss MunucrepctBa npocsemenus PO NeP-23 ot 1
mapta 2019 roma «OO0 yTBEpKXIEHHH METOJAMYECKHUX PEKOMEHIAIMK 10 CO3JaHUI0 MECT JUIs
pealu3aliii OCHOBHBIX M JOMOJHHUTENBHBIX 00I1e00pa30BaTENbHBIX MPOrpamMM IUGPOBOTO,
€CTECTBEHHOHAYyYHOT0, TEXHUYECKOTO W TyMaHWTapHOro mpoduieii B 00pa3oBaTeIbHBIX
OpraHU3aNMIX, PACTOJOKEHHBIX B CEIBCKOM MECTHOCTH M MAaJIbIX TOpoAax, M JIUCTAHIIMOHHBIX
MporpaMM OOYYeHHMs OIpe/IEJCHHbIX KaTeropuil ydaluxcs, B TOM 4HciIe Ha 0a3e CeTeBOro
B3aMMO/ICHCTBUS.

[Iporpamma cocTaBsieHa B COOTBETCTBHH C:

- IIpukazom MunucrtepcrBa npocsemenuss Poccuiickorn @enepannu ot 09.11.2018 Nel96
«O0 ytBepxkaenuu [lopsinka opraHu3aluyu U OCYHIECTBICHUS 00pa30BaTEIbHON JNEATEIbHOCTH I10
JIOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM MIPOrpPaMMaM»,

- [lpunoxxennem k nucbMy MuHHCTEpCTBa 00pa30BaHUs, HAYKU U MOJOAEKHON MOJTUTHKU
Pecnyonmuku Komm ot 27 smBaps 2016 1. Ne 07-27/45 «Metoauueckue pEeKOMEHIAIMU 10
MIPOEKTUPOBAHUIO JIOTIOTHUTEIBHBIX 0011e00pa3oBaTeIbHBIX - JIOTIOJTHUTEIBHBIX
o01epa3BuBaroImux mnporpamm B Pecniy6iinke Kommy,

- CII 2.4.3648-20 «CaHUTapHO-3IHIEMHOJIOTHYECKHE TPEOOBAaHUS K OPraHU3ALUSIM
BOCHUTAHHUS U OOYYEeHMs, OTIbIXa W O3J0POBJICHHUS JETe U MOJIOACKN», YTBEPHKIACHHBIX
MIOCTaHOBJIEHHEM | JTaBHOTO TOCYJapCTBEHHOTO CaHUTapHOTo Bpaya Poccuiickoii denepanuu ot 28
centsiopst 2020 roga N 28,

- Ilpukazsom MOY «COII Ne9» or 22.06.2022 Ne 281/2 «O co3ganuud u
¢byakunonupoBanun  Llentpa  o0Opa3oBaHMsi  €CTECTBEHHO-HAYYHOM W TEXHOJOTHYECKOU

HanpasneHHocTel «Touka poctay Ha 6a3e MOY «COILL No 9.

[IporpamMma [aHHOTO Kypca HMEET eCcHeCHEEeHHO-HAYYHYI0 HANPAGIEHHOCMb, T.K.
HalpaBjIeHA Ha MPUBJICUCHHUE YYAIIMXCS K MPAKTUYECKOMY NMPUMEHEHHUIO 3HaHWH 1o (U3uKe Ipu
MIPOBCACHUHN PA3JIMYHBIX OSKCICPUMCHTAJIBHBIX W MPAKTHYCCKUX pa60T C HCIIOJIB30BAaHUEM
COBPEMEHHOT0 IU(PPOBOro 000py10BAHHUS.

Axmyanvrnocmyp

AKTyanbHOCTh JTaHHOW MpPOTpaMMbl OOYCIIOBJIEHA COLMAIBHBIM 3aKa3oM oOIecTBa Ha
TEXHUYCCKN T'PAMOTHBIX CICOHUAJINCTOB B o0OJacTu (bl/ISI/IKI/I U TEXHUKU, MaKCHUMAaJILHOH

B(b(I)eKTI/IBHOCTBIO Pa3BUTHA TCXHUYCCKHX HABBIKOB CO IMIKOJBbHOI'O BO3pacTa, nepez[aqeﬁ CJIOKHOI'O



TEXHUYECKOTO MaTepHuajia B MPOCTON NOCTYHHOW (opMe; peanu3anueil JUYHbIX NOTPEOHOCTEN U
KU3HEHHBIX IJIAHOB; pealu3alueil IPOEKTHOM AesITeNbHOCTH MIKOJIbHUKAMHU Ha 0a3e COBPEMEHHOIO
000py/IOBaHUS.

Pabora ¢ y4eOHBIM MaTepuanoM pa3HOOOPa3HBIX (OPM J1a€T BO3MOXKHOCTh KaXKIOMY W3
y4yaluxcs OposSBUTH CBOM CIOCOOHOCTH (B 00JacTH CHUCTEMaTH3allMM TEOPETUUYECKUX 3HAHUMU, B
00JIacTH pelIeHusl CTaHJIApTHBIX 3a7ay, B O0JACTU PELIEHUs HECTAaHJApTHBIX 3ahay, B 001acTH
HCCIIeI0BATENbCKOW paboThl U T.1.). CUTyaluy ycrexa, CO3JaroIIne MOJI0KUTEIbHYI0 MOTHBALIUIO
K JICATEIIbHOCTH, SIBJISIOTCS BAXKHBIM (DAKTOPOM pa3BUTHS TBOPUYECKUX M IO3HABATEIBHBIX
CIOCOOHOCTEH ydamuxcsl.

Adpecam npozpammbl: [aHHasg IporpaMMma paccuMTaHa Ha ydaluxcs 8 KIIaccos,
YBIICKAIOLIUXCS IPEIMETOM (PU3UKA.

Cpox oceoenusa npocpammpl. Ha u3ydyeHue mporpamMmbl «®us3uka B 3amadax u
SKCIEpUMEHTax» mpexaycMorpeHo 34 3amatust o 40 muHyT, Mo 1 3aHsTuio B Henemo. Cpok
peanu3anuu — 1 y4eOHBIN TO/I.

Dopmbl  opzanusayuu 00pa3z06amenbHO20 npoyecca. TPYIIOBbIE TEOPETUYECKUE U
pa3BUBalOIIME 3aHATHUSA, (POHTAJIBHBIM YCTHBIM OINpPOC, TPYNIOBbIE IPAKTUYECKUE PpPadOTHI,
UH/MBUyallbHbIE 1a00paTOpHbIE pa0OThI U KOHCYJIbTALUH.

Buow 3anamuii. peanuzanus JaHHOW HPOTrpaMMbl IpeAIojiaraeT MCIOJb30BaHHUE
pa3HOOOpa3HBIX METOAOB M MPHUEMOB OOyUYEHHs HIKOJIBHHMKOB: MPOOJIEMHO-TIOMCKOBBIE PACCKa3bl,
IBpPUCTHYECKHE  Oeceibl,  WCCIIENOBAaTEIbCKAE  3aJaHus,  COJCHCTBYIOIIME  Pa3BHTHUIO
[I03HABATEIBHOTO MHTEpeca OO0YyYaroluXcs; IEMOHCTPALlMOHHBIN SKCIIEPUMEHT, IO3BOJISIOLIMN
LIMPE OCBETUTh TEOPETUUECKUI MaTepral Mo TOMY UM HHOMY pa3zeny (QU3UKH.

1.2. Ieap 1 32124 MPOrpaMMBbl

Ilenv npocpammel: pa3BUBaTh y y4allluXcsl IIO3HABATEJIbHBIM MHTEPEC, UHTEIUIEKTyaJIbHbIE
U TBOPYECKHE CIIOCOOHOCTH B IPOLIECCE DPELICHUs NPAKTHUUECKUX 3aJad M CaMOCTOSTEIBHOIO
pUOOpeTEeHNUs] HOBBIX 3HAHUH 1O (PU3UKE.

3aoauu npozpammor:

1. BeisBneHHE WHTEPECOB, CKJIOHHOCTEH, CIOCOOHOCTEHW, BO3MOXKHOCTEH, ydYalIuxcs K
pa3IUYHBIM BHJIAM JI€ATEIbHOCTH.

2. ®opmHupOBaHHE MPEACTABICHUS O HAYYHOM METO/IE TIO3HAHWS.

3. Pa3Butune uHTEpeEca K MCCIEI0BATENBCKOM 1EATEIBHOCTH.

4. Co3nmaHue yCIOBMM Ui pealM3allud BO BHEYpOYHOE BpeMs MPHOOPETEHHBIX

YHHUBEPCAJIBHBIX YUCOHBIX ACUCTBHI B YPOUHOE BPEMHI.

5. CoBeplIeHCTBOBAHUE YMEHUN NPUMEHATH 3HaHUS MO (U3MKe JUIsi OOBSICHEHUS SIBICHUN

IMPpHUPOJHbI, CBOMCTB BCIICCTBA, PCHICHUA (1)I/IBI/I‘IGCKI/IX 3aJga4d, CaMOCTOATCIIbHOI'O



MpUOOpETEeHUsI U OLIEHKW HOBOW MH(poOpManuu (PU3MYECKOTO CONEPIKAHHS, UCIOIB30BAHMUS
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH.
6. Pa3Butue cooOpasUTETBLHOCTH M OBICTPOTHI PEAKLUU NPU PELICHUH HOBBIX Pa3IMYHBIX

(1)I/ISI/ILICCKI/IX 3a1a4, CBA3aHHBIX C HpaKTH‘{CCKOﬁ JACATCIIBHOCTBIO.

1.3. Conep:xaHue nporpaMmsl

Yueono-memamuueckuit nnan

Ne ii/m Haspanue paznena KonnuectBo 3ansTHi
TEOpHS MpaKTHUKa BCETO
1. TennoBbie ABICHUS 2 10 12
2. DNEeKTpUYECKUE SIBICHUS 1 9 10
3. DNEeKTPOMArHUTHBIC SIBICHHS 1 3 4
4. CBeTOBbIE ABJICHUS 3 5 8
Uroro: 7 27 34
Cooeporcanue

Paznen Nel. TennoBble sBIIEHUS

TermoBoe paBmwxenue. Temmeparypa Ten. BHyTpeHHsst SHepruss Tel M CHOCOOBI €€
U3MEHeHUs. Buasl Teruionepenayn.

KonnuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTD BellecTBa. PacuéT koaudecTBa TEIUIOTHI.

VYnenbHasg TEIUIOTa CropaHusl TOIUIMBA. 3aKOH COXPAHEHHS SHEPrUM B MEXaHUUYECKUX H
TEIJIOBBIX IIPOLIECCAX.

[InaBneHne W KpUCTAUIM3ALMs TBEPABIX TEJ. YJAelNbHAas TEIUIOTA IUIABICHHUA U
orBepacBanus. Mcnapenue u konaeHcanus. Kunenue. BinakHoCTh BO3lyXa U €€ XapaKTEpUCTHKHU.

Tennoseie nBurarenu. Pabora raza u nmapa npu pactumpernn. KITJ{ TemnoBoit MammHeI.

PemeHne ka4eCTBEHHBIX M PACUETHBIX 3aa4 HAa W3MEHEHUE BHYTPEHHEH JHEPIUU Tel B
IIpoLecce TEIUIONEPENaut, 3aKOH COXPAaHEHUS DHEPIrUM B MEXaHMYECKUX M TEIUIOBBIX IpoLeccax,
ypaBHEHHE TEIJIOBOTO OajlaHca ¢ M3MEHEHUEM arperaTHoro COCTOSIHUS BellecTBa. PemieHue 3agau
Ha OIIPEAEICHUE BJIAXHOCTU BO3AYXa.

Pasnen Ne2. Dnextpuueckue sBIECHUS

[TocTrosiHHBIN AnekTpuyeckuii Tok . M3MepeHue cuibl Toka ¢ MOMOIIBIO ociuiorpada.
HccnenoBanue 3aBUCHMOCTH 3JIEKTPUYECKOIO CONPOTUBIICHHS IIPOBOJHUKA OT €r0 XapaKTEPUCTHK.
OmnpeneneHue yJaeabHOTO CONMPOTHBIEHUS MPOBOAHMUKA. MOIIHOCTh JIEKTpUYeckoro Toka. Pabora

QJICKTPHUYCCKOI'O TOKaA.




Pemenne 3agad pasHOro Tuma Ha ONMKCAHUE SJIEKTPUUYECKHUX IIETIEH MOCTOSHHOTO TOKa C
noMouplo 3akoHa Owma Uil OJAHOPOJHOTO ydYacTkKa Ienu, 3akoHa Jxoyns-JleHna, 3akoHOB
MOCIIEI0BATEIHHOTO U MapaJlJIEIbHOTO COeTMHEHUI MPOBOIHUKOB. Pelenne 3a1ay Ha pa3nudyHbIe
MPUEMBI pacdyeTa COMPOTHUBIICHUS SJEKTPUYECKHX 1erneid. [locraHoBka U pemieHrne GppoHTAIBHBIX
AKCIIEPUMEHTAJIbHBIX 3a7a4. Pacuer anexTposneprun, notpediseMon anexTpornpudopom.Pazaen

No3. DyieKTpOMarHuTHBIE SBJICHUS

DNEeKTpOMarHuTHoOe moJie. XapaKTEPUCTUKU SJIEKTPOCTATUYECKOTO M MAarHUTHOTO MOJIEH.
N3yuenue moBeieHUs MArHUTHOM CTPEJIKU B MAarHUTHOM IIOJI€ MPSMOTO IMPOBOJHHUKA C TOKOM.
3amaun pa3HbIX BHUJIOB HA OMHMCAHME MArHUTHOTO TOJIA TOKA: MarHUTHAs WHIYKIWS, MarHUTHBIA
MOTOK, CHJIa AMIiepa.

Paznen Ne4. CBeToBbIe siBIEHUS

I'eomeTpuyeckass u BOJIHOBasi onTtuka. HaOmrogenwe oOpa3oBaHHMS TEHH U IOJYTCHH.
3aKOHBI OTPAXKEHUS U TIPEIOMIICHUS cBeTa. JIMH3BI, MOCTPOCHNE N300paKEHUM, TaBAEMBbIX JIMH30M.
®dopMyna TOHKOW JUH3BL. M3ydeHne ko3 duIlMeHTa TMHEHHOTO YBEIIMUEHUS COOMPAIOIICH JTUH3BI
MIpH MOTYYSHUH JEHCTBUTENHLHOTO M300pakenus. [ a3 kak ontuyeckas cuctema. J{edekTsl 3peHus..
OnTrueckue npruOOpbI

Pemenue 3amay mo reoMeTpUyYECKOl ONTHKE: 3aKOHbI OTPA)KEHUS M MPEIOMIICHHS CBETa,

JIMH3BI, TOCTPOCHUE N300paKEHU, JaBaeMbIX TUH30M, (HopMysa TOHKOM JTUH3BI.

Kanenoapuuwiii yueonwlit cpagux npozpammeol

«OU3UKA B 34/TAYAX H IKCITEPUMEHTAX»

No Tewma 3aHsaTus Jara

/o IIPOBEEHUS

Pa3zpea Nel. TemyioBble siBJIeHUS

1 WucTpykTak o TexHuke O0e3onacHocTy. O3HaKOMIICHHE ¢ IIUPPOBOH JT1aboparopueit

"Touka pocta"

2 TennoBoe neuxkenue. TemnepaTypa Ten. BHyTpeHHsIsI sHEprus Ted U COoCO0bI e€

U3MCHCHUA. BI/I}Z[I)I TCIUIOIICpCaAaun

3 Pemenue 3ama4d no teMe «KommuecTBo TenmnoTHL. YAEIbHAA TEMI0EMKOCTEY

4 Penrenue 3a1a4 Ha ypaBHEHHE TEIUIOBOTO OanaHca 0e3 U3MEHEHHUs! arperaTHoro

COCTOsHHA BCIICCTBA

5 Jlaboparopnas pabora «DKciepuMeHTalbHAS POBEPKA yPaBHEHHSI TETIIOBOTO
Oananca»
6 Pemmenne 3aa4 1o TeMe «3aKOH COXPaHEHUS SJHEPTUU B MEXAaHHUECKUX U TETUIOBBIX

Iporeccax»




7 Pemenue 3aa4 o TeMe «3aKOH COXPAHEHUS S3HEPTHH B MEXAaHUYECKUX U TEIUIOBBIX
nporeccax»
8 Pemenue 3amad o teme «llnaBieHne U KpUCTAIUIN3ALMS TBEPABIX T
9 Pemenue 3amad o reme «lcnapeHue u KOHASHCALS
10 | Pemenmue 3aga4 o Teme «BIaKHOCTH BO3AyXa U €€ XapaKTEPUCTUKIDY
11 | Pemenue 3amau Ha ypaBHEHHUE TEIJIOBOTO OajaHCca ¢ U3MEHEHHEM arperaTHoro
COCTOSIHUS BELIECTBA
12 | Pemenue 3agau o teme «Onpenenenne KI1J[ TermoBoit MarmmHbDy
Pazgea Ne2. Jinekrpudeckue siBJIeHUS
13 | HampsokeHHOCTD 3nekTpuyeckoro nons. 3akoH KymnoHa, 3akoH coxpaHeHus 3apsiaa
14 | Pemenue 3agau o Teme «3akoH KynoHa, 3ak0H COXpaHEHUs 3apsiia
15 | Pemenwne 3amad Ha TeMy «DNEKTpHUECcKas EeMKOCTb. JHEPTHS IEKTPHUIECKOTO OIS
16 | Jlabopatopnas pabora «3mepeHne cuiibl TOKa ¢ IOMOIIBIO OcLuIorpada
17 | JlabopatopHas pabora «MccnenoBanue 3aBUCUMOCTH SIIEKTPUIECKOTO
COTIPOTHUBJICHUS IPOBOJHMKA OT €r0 XapakrepucTuk. OnpeneneHue yaeabHOro
COIIPOTHBIICHHUS IIPOBOTHUKA
18 | Jlaboparopuas pabota «3ydeHue mocie0BaTeIbHOTO COSAMHECHMSI IIPOBOTHUKOBY
19 | JIabGoparopHnas padora «/3ydeHne napayuienbHOro COeIMHEHUS IIPOBOJHUKOBY
20 | Pemenue 3aga4 mo teme «CMemaHHOE COETMHEHUE TPOBOAHUKOB)
21 | Pemenue 3amau mo teme «PaboTa 371€KTpHUIECKOro TOKa, MOILHOCTD, 3aKoH J[oyis -
Jlenma»
22 | Pacder aneKTpo3HEPTHH, MOTPEOISIEMOM AIEKTPOTTPHOOpOM
Pazngen Ne3. DiieKTpoMarHuTHbIE SIBJIEHUS
23 | XapaKTepUCTHKH 3IEKTPOCTATUYECKOTO U MAarHUTHOTO TOJIeH
24 | JlaGopatopHas padora «/3ydeHne moBeeHNS MAarHUTHOMN CTPEITKA B MATHUTHOM
T10JI€ IPSIMOTO MPOBOJHUKA C TOKOMY
25 | JlaGoparopnas pabota «M3yueHne AeHCTBUA MarHUTHOTO MOJISI HA IPOBOJHHUK C
TOKOM)
26 | JlaGoparopnas pabota «3yueHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKa)
Paznea Ned. CBeTOBEIE AIBJICHHSA
27 | T'eomerpuueckas v BOIHOBAs ONTHKA. 3aKOHBI OTPAXKEHUS 1 IPEJIOMIICHUS CBETa
28 | Jlaboparopnas pabota «Habnronenue oOpa3oBaHHs TEHU U ITOTYTSHN
29 | Pemenue 3amau o teme «Ilnockoe 3epkano. 3aKOH OTPaKECHUS CBETa»
30 | Pemrenne 3amad mo Teme «3aKOHBI OTPKEHHUS U IPEIIOMIICHHUS CBETa»
31 | JIun3bl, mocTpoeHHE N300paKEHUH, JaBaeMbIX JIMH30H. DopMysia TOHKOH JTMH3BI




32 | Pemrenne 3amad mo reme «JImH3BI. DOpMyIIa TOHKOH JTHH3ED)

33 | Jlaboparopnas pabota «Ilonydenne n300pakeHUi pa3IMIHOTO THIIA C TOMOIIBIO

coOuparoIel JTNH3b

34 | I'ma3 kak ontuyeckas cucrema. [ledextsl 3peHus. OnTudeckue mprudopsI.

1.4. Ilnanupyemblie pe3yJabTaThl

nproOpeTaeMble YUalIUMHUCS B IIPOLIECCE U3YUYEHUS TPOrPaMMBI:
Memanpeomemnmnuie:
- OBJIaJICHHE HaBBIKAMU CaMOCTOSITEILHOTO MPHOOPETEHUsI HOBBIX 3HAHHM, OpraHU3alKi yIeOHOH
JeSITeTbHOCTH, TIOCTAHOBKH IIEJICH, TUIAHMPOBAHMUS, CAMOKOHTPOJISI M OIIEHKH PE3YJIbTaTOB CBOCH
JEeSTeIbHOCTH, YMEHHUSIMU MIPEIBUJIETH BO3MOKHBIE PE3YJIbTAaThl CBOUX JICHCTBUIA;
- NpHOOpETeHHEe OIbITa CaMOCTOSATENIIBHOTO IOMCKAa aHalu3a W O0TOopa HHGpOpMaLUU C
WCTOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB U HOBBIX MH(POPMALMOHHBIX TEXHOJIOTHHA I PELICHHUS
HKCIEPUMEHTAIBHBIX 33/a4;
- ¢opMupoBaHHE yMEHHI paboTaTh B TPYIIE C BHINOJHEHHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
MPEJCTABIATh U OTCTAMBATh CBOU B3IJIABI U YOCXKICHUS, BECTH TUCKYCCHUIO;
- OBJIaJICHHE DKCIIEPUMEHTAILHBIMU METO/IaMH PEIICHUS 3a/1a4.
Jluunocmmuuwie:
- (opmMHupoBaHUE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH
y4aluxcs;
- pa3BUTHE CAaMOCTOSTEIILHOCTH B MPHOOPETECHUN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHUIA,
- mpuoOpeTeHre YMEHHUs CTaBUTh Iepeja co0Oi IMO3HaBaTeJIbHbIE 1€, BBLIBUraTh TMIIOTE3BI,
JOKa3bIBaTh COOCTBEHHYIO TOUKY 3PECHUS;
- MPHOOpPETEHUE TOJOKUTEIBHOTO SMOLMOHATIBHOTO OTHOIICHUS K OKpY’Kalolled mnpupoae u
camoMy ce0e KaK YacCTH NPUPOIbL;
- OIpeleleHue JalbHEWIIero HampaBiIeHUs Pa3BUTHS CBOUX CIOCOOHOCTEH, chepy HayudyHBIX
MHTEpPECOB, BbIOOpa JanbHeillero o0pa3oBaTENLHOTO MapuipyTa, JajdbHeHmero mnpoduis
0o0y4yeHHs B CTapIIeH IIKOJIe.
Ilpeomemnoie:
- YMEHHE TO0JIb30BaThCsl METOIAMH HAayYHOTO MO3HAHUSA, IPOBOAUTH HAOIO/IEHUS, TNIAHUPOBATh U
MIPOBOJIUTH SKCIIEPUMEHTHI, 00padaThIBaTh pe3yabTaThl H3MEPEHUH;
- YMEHHE MOJIb30BaThCs U3MEPUTEIBHBIMU MTPUOOpPaMH, COOMPATh HECIOXKHbIE SKCTIEPUMEHTAbHBIE
YCTAHOBKH JUIsI IPOBEICHUS IPOCTEHIITNX OIBITOB;

- BBIpabOTKa MHIMBUIyalIbHOTO CTUJIS pelieHus PU3NYecKuX 3a/1ay;




- COBEPIICHCTBOBAHWE YMCHHS HA IMPAKTUKE MOJB30BATHCS NMPHOOpaMH, MPOBOIUTH H3MEPEHUS
(¢u3nYecKUX BETUYHMH (ONMPEAeNATh IICHY JEJICHHs, CHUMAaTh ITOKa3aHHs, COONIOAATh MpaBHIa
TEXHUKH O€301TaCHOCTH);

- YMEHUE T0JIb30BaThCS MPUOOpPaMU, C KOTOPBIMH HE CTATKUBAIOTCS HA ypOKaX (PU3UKU B OCHOBHOM
IIKOJIE;

- CUCTeMaTH3allisl TEOPETUYCCKUX 3HAHUN W YMEHHUH 10 PEIICHUIO CTaHIApPTHBIX, HECTAHIAPTHBIX,

TCXHUYCCKUX U OJIMMIIMAAHBIX 3a/1a4 Pa3JIMYHbIMHA MCTOAAMU.

2. KoMIuieke opraHu3anoOHHO-eIAroru4ecKuX yCJIOBHHA TOMOJTHUTEIbLHOM
o01meodpa3zoBaTe/ibHOI MporpaMmbl «PU3HKa B 32/1a4aX H IKCIEPUMEHTAX)
2.1. YcaoBus peajusanuy NporpaMmsl

JJ1s TOTHOIIEHHOM peau3aliy IporpaMMbl HEOOXOAMMO:
MamepuainbHo-mexHuyecKoe opecneuenue:
- yueOHasi ayTUuTOpUS AJIsl IPOBEIACHUS ICKIIMOHHBIX U MPAKTUYECKUX 3aHATUN OCHAIIICHHAS
y100HO Mebenbio — pu3nueckas 1abopaTopus;
- mupoBoe obopynoBanue neHTpa «Touka poctay: Habop «Iludposas madoparopust TP no dpusuke
(yuennueckas)» u mnporpammbl «HayJla6» dupmbr «Hayunsle pas3BiedeHus», HaOOpHI A
pakTHieckux padot Ha OI'D;
- 1abopaToOpHBIl HHCTPYMEHTapHii, 000pyAOBaHKE AJIsi MPOBEACHUS HAOTIOACHHUA U MOCTAaHOBKU
OTIBITOB;
annapamusle cpeocmeda.
- COBpPEMEHHBIM KOMIBIOTEP, OOECHEUMBAIOIIMK  ydYalleMycsl MYJIbTUMEANAa-BO3MOXKHOCTH:
BUJICOU300paKEHHE U 3BYK;
- YCTPOMCTBA JUIS IPE3CHTAIMH: TPOEKTOP, SKPaH;
- IOKyMEHT-KaMepa;
- BBIXO/I B TJI00aNIbHYIO CeTh MIHTEepHET.
UHpopmayuonnoe obecneyenue:
- HAIMYKE BUACOMATEPHAIOB, MHTEPHET UCTOUHUKOB.

2.2. ®opMBbI KOHTPOJISI

@OpMBI KOHTPOJIS: BHEIIHWW, B3aUMHBIM, CAMOKOHTPOJIb, YCTHBIM OIIPOC, IMPaKTHYECKAs
pabora, 1abopaTopHas padoTa, ydacTue B KOHKYpCax TBOPUECKUX padoT.

KauecTBO MOATOTOBIECHHOCTH YYaIIUXCSl OIPEAETSETCS] KAa4eCTBOM BBIMOTHEHHBIX HMU
pabor.

KputepreM OIeHKH B JaHHOM Cllydae SIBJISIETCSI CTENCHb OBJAJICHHUS HaBBIKAMH paOOoTEHI,

CaMOCTOATCIIBHOCTE MW 3aKOHYCHHOCTH pa6OTLI, TIIATCJIBbHOCTL O3KCIICPUMCEHTA, HAYYHOCTbH



MpeUIaraeMoro pemeHus] MpoOJIeMbl, BHEIIHUN BUI W KadecTBO pabOTHI MpHOOpa WM MOJEIH,
COOTBETCTBHE MCCIIEIOBATEILCKON PabOTHI TpeOyeMbIM HOpMaM U TIpaBuiIaM o(popMiIeHUSI.
[ToompurenbHOit (GOpPMOI OIEHKH Tpyda YYalIUXCs SBISETCS JEMOHCTpalus pador,
BBITMIOJIHEHHBIX YYAIIUMUCS ¥ BBICTYIUICHHE C pPe3yJIbTaTaMU HCCIEIOBAaHMNA MEpe]] Pa3TudHbIMU
ayouTopusMu (B KJacce, B CTapIMX W MIAIIIMX KIJIACCaX, YYHTEISAMH, IeIaroramu
JIOTIOJTHUTEIPHOTO 00pa30BaHMsI) BHYTPHU IIKOJBI.
2.3. OnleHOYHbIEe MaTEepPHAJIbI

MOHUTOPHHT pe3yabTaToOB 00yUYeHHUsI peOEHKA MO JOMOTHUTEIBHON 00pa30BaTeIbHOI Iporpamme

[Tokazarenu Kpurepun CreneHb Bo3moxHoe Mertobl
(ouileHUBaeMbIe BBIPA)XKEHHOCTHU YHUCIIO JUArHOCTUKHU
napaMmeTpbl) OLIEHUBAEMOI0 0amioB
Ka4yecTBa

1.TeopeTrueckast mOATOTOBKA peOCHKA:

1.1. Teopetuueckue | CooTBETCTBHE - MUHUMAIbHBLIL 1 Habmonenue,
3HaHuA (10 TEOPETUYECKUX | yposenb (PeOSHOK TECTUPOBAHUE,
OCHOBHBIM pa3zziejlaM | 3HaHUM peOeHKa | OBJaJiesl MEHEe YeM KOHTPOJIbHBII
yueOHo- IIPOrPaMMHBIM 2 00bema 3HaHuil, OIIpoC U Ap.
TEMATHUYECKOIO TpeGOBaHUAM IIPEYCMOTPEHHBIX
IJIaHa IPOrPaMMBbl) IIPOrpaMMoil)

- cpeoHuil 5

yposens (00beM
YCBOCHHBIX 3HAHUU

cocraBisieT Ooiee Y2)

- MAKCUMAIbHBLI 10
yposens (pebeHOK
OCBOWJI MPAKTUICCKU
BeCh 00BEM 3HAHHUIA,
MPEyCMOTPEHHBIX
IIporpaMMon 3a

KOHKPETHBIN MEepHO.)

1.2. Bnanenue OCMBICIICHHOCTD | - MUHUMAbHBLIL 1 CobecemoBanne
ypoeeHb (peOCHOK,
KaK MMpaBuIIo,
TEPMUHOJIOTHEH TI0 | MCTIOJIb30BaHUS Hn30eraer
ynoTpeOsTh
cIienajibHbIE

CHGHI/IaJILHOﬁ H MPaBHUJIbHOCTDH

TEMATHUKC CcHenuaJbHOM




MIPOrpaMMbl

TEPMHUHOJIOTUH

TE€PMHUHBI)

- cpeonuil
ypoeens (peOSHOK
coveTaeT
CTCIUATBHYIO
TEPMUHOJIOTHIO C
OBITOBOIN)

- MAKCUMAIbHbBLIL
ypoeens
(cennanbHbIC
TEPMHHBI
ynoTpeossieT
OCO3HAHHO H B
ITOJTHOM
COOTBETCTBHU C UX

coJiepKaHUEM )
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2. [IpakTryeckas MoAroToBKa peOeHKa:

2.1. IIpaktnueckue
YMEHMSI U HAaBBIKH,
IIPEyCMOTPEHHBIE
IporpaMmoi (1o
OCHOBHBIM pa3zjiesiaM
y4eOHo-
TEMaTHYECKOIO

IJIaHa IPOrPaMMBbl)

CootBercTBUE
IIPAKTUYECKHUX
YMEHUU U
HaBBbIKOB
IPOrpaMMHBIM

TpeOOBaHUSIM

- MUHUMAQIbHbBLIL
yposens (peOeHOK
OBJIQJIENT MEHEE YeEM
2 IPe1yCMOTPEHHBIX

YMEHHH U HaBBIKOB);

- CPEeOHUIL yposeHd
(0OBEeM YCBOCHHBIX
YMEHUH U HaBBIKOB

cocraBisieT Ooiee %)

- MAKCUMAIbHBLU
yposens (pebeHOK
OBJIaJIEN
MPAKTUYECKH BCEMU
YMEHHSIMH U
HaBbIKaMH,
IIPEeIyCMOTPEHHBIMU
IIpOrpaMMoi 3a

KOHKPETHBIN TIEPHO/T)

10

KontponbsHoe

3aJaHuC

2.2. Bnanenue

OrcyTcTBUE

- MUHUMATbHBLIL

KonTponbHoe




CHCTIHATEHBIM
obopyaoBaHUEM U

OCHallICHUEM

3aTpYJHCHUH B
HCIOJIb30BaHUU
CHEIHALHOTO
000pyI0BaHUS U

OCHAIICHUS

YPO8EeHb YMEHUI
(pebenoxk
WCIBITHIBACT
Cepbe3HBIC
3aTpyTHEHUS TPU
pabore ¢

000pyIOBaHUEM)

- CpeOHUIl yPOBeHb
(pabotaet ¢
000pyIOBaHUEM C

MOMOIIIBIO TIEAarora)

- MAKCUMAbHbLIL
yposenw (paboTaet ¢
o0opynoBaHuEeM
CaMOCTOSTEIBHO, HE
HCIBITEIBACT OCOOBIX

TPYAHOCTEHN)

10

3aaHuec

2.3. TBopueckue
HAaBBbIKU
(TBOpUECKOE
OTHOIIICHHUE K TNy
U YMEHHE
BOIIDIOTHUTH €TI0 B

TOTOBOM IIPOJTYKTE)

KpearuBHocTh B
BBITIOJTHCHUH

3aJaHui

- HAYAIbHBLIL
(21emenmapnutit)
YpO8eHb Pa3BUTHS
KpEaTUBHOCTH
(pebeHok B
COCTOSIHUH
BBITIOJIHATH JIMIIb
MPOCTEUILINE
MPaKTUYECKHE

3aJlaHus TIe/1arora)

- penpooyKmueHblil
ypoeens (BBITIOJIHSIET
B OCHOBHOM 3aJIaHUS

Ha OCHOBE 00pasiia)

- meopuecKui
Ypo6eHs (BBITIOTHSET
MPAKTUYECKUE

3aJaHuA C

10

KonTponsHoe

3aaHuec




9JICMCHTaAMH

TBOPYECTBA)

3. O0uieyueOHbIe YMEHHS U HABBIKU peOCHKa:

3.1. Y4eOHO-UHTEITIeKTYaIbHbIC YMEHUS:

3.1.1. Ymenue
noaouparp u
aHAITM3UPOBAThH

CTIeIUAIbHYIO

JUTEpaTypy

CaMOoCTOsITETbHO
CTb B IT0J100pe U
aHaIN3e

JuTepaType

- MUHUMAQTbHBLI
YPO6EeHb YMEHUI
(oOyuaromuiics
WCTIBITHIBACT
CEpbE3HbIE
3aTpyAHEHUS TIPU
pabore ¢
JIUTEPATypOi,
HYX/1aeTcs B
MOCTOSIHHOM MOMOIITN
Y KOHTpPOJIe

rearora)

- CpeOHuUil yposens
(paboraer ¢
JINTEPATYPOH C
MTOMOIIIBIO TIe/Iarora

WIH POAUTEIIEH)

- MAKCUMAbHblIL
yposens (paboTaet ¢
JIUTEPATypOn
CaMOCTOSTENILHO, HE
HCIIBITBIBAET OCOOBIX

TPYIHOCTEN)
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Ananns
HUCCIIEA0BATEb-

CKOI1 paboThI

3.1.2. YMmenue
MOJIb30BATHCS
KOMHBIOTCpHBIMI/I
NCTOYHUKaAMNU

nHpopmarun

CamocTosTelNb-
HOCTB B
[IOJIb30BaHUH
KOMITBIOTEPHBIMU
HMCTOYHUKAMU

uHhopmanuu

- MUHUMATIbHBLIL
YPOBEHb YMEHUU —
peOEHOK UCTIBITHIBACT
CEpPbE3HBIE
3aTpyAHEHUS TIPU
pabore ¢
KOMITbIOTEPHBIMU

HCTOYHHUKaAMH

Ananus
HUCCIIEI0BATENE-

CKOM paboOTHI




uH(popManuuy,
HYX/1aeTCs B
IIOCTOSIHHOM ITOMOIIU
U KOHTpOJIE

rneaarora.

- CPeOHUIL yPoseHb —
pabotaert ¢ 5
KOMITBIOTEPHBIMH
UCTOYHHUKAMU
nH(pOpMaInU ¢
MIOMOIIIBIO TIe/1arora

WJIU POIUTEIIEH.

- MAKCUMQIbHbLIL
YpoBeHb — paboTaeT C
KOMITEIOTEPHBIMU
WCTOYHUKAMU
nHpopmaruu
CaMOCTOSITENILHO, HE
HCIBITBIBAET OCOOBIX

TPYAHOCTEMN.
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3.1.3. Ymenue
OCYIIECTBIIST
yueOHO-
HCCIIEIOBATEIBCKYIO
paboty (mucatb
pedepartsl,
MPOBOIUTH
CaMOCTOSITENTbHBIC
yueOHbIe

HCCIICOBAHUS)

CaMoCTOATEIBHO
CTb B yueOHO-
HCCIIENOBATEIBCK

0i1 pabote

- MUHUMAIbHBLU
YPOGEHb YMEHUI —
pPeOEHOK UCTIBITHIBAECT
CEpbE3HBIE
3aTpyAHEHUS TIPU
MPOBEACHUHN
HCCIIEI0BATEIBCKOM
paboThI, HY)KIAETCS
B IMMOCTOSTHHOM
MOMOIIY U KOHTPOJIE

rneagarora

- CpeOHUIl YPOBEeHb —
3aHUMAaeTCs
HCCIIEI0BATENBCKON

paboToii ¢ TOMOTIBIO

Ananus
HUCCIIEI0BATEIb-

CKOI1 paboThI




neaarora Uin

poauTenen.

- MAKCUMAIbHbLI
yposeHs —
OCYIIECTBIISIET
HCCIIEIOBATENBCKYIO
paboty
CaMOCTOSTENIBHO, HE
HCIBITBIBACT OCOOBIX

TPYAHOCTEN

10

3.2. Y4eOHO-KOMMYHHUKATUBHBIE yMe

HUA:

3.2.1. Ymenue
CIIYIIATh U CIIBIIIATH

ncaarora

AZIeKBaTHOCTh
BOCIIPUATUSA
uHpOpMaLuy,
UIYyIIEN OT

rejarora

- MUHUMATTbHbBLI
YPOBEHb YMEHUN.
I1o ananoruu c

n.3.1.1.

- CpeoOHUIl ypoeeHs
YMEHUM.
1o ananoruu c

n.3.1.1.

- MAKCUMAIbHBLU
YPOGEHb YMEHUI.
I1o ananoruu c

n.3.1.1.

10

HaOmronenne

3.2.2. Ymenue
BBICTYIIATh Tepe]

ayIUTOpHUEN

Csobona
BIIaJEHUS U
[Oaun
yYanmmMcst
IMOArOTOBJIEHHOM

UHpOpMaLIUU

- MUHUMATTbHBLI
YPOGEHb YMEHUIA.
Ilo apanornu c

n.3.1.1.

- CpeOHuUil yposeHd
YMEHHMN.
[To ananoruu ¢

n.3.1.1.

- MAKCUMAIbHLLU
YPO6EeHb YMEHHUI.

I1o anasnoruu c

10

HaOmronenune




n.3.1.1.

3.2.3. Ymenue CaMocCTOosTENh- - MUHUMAQIbHBLIL 1 HaOmronenune
BECTH TIOJICMHUKY, HOCTb B YPOGEHb YMCHHIA.
y4acTBOBATh B MOCTPOCHUU [To ananorum ¢
JTUCKYCCUU auckyccuonHoro | m.3.1.1.
BBICTYIUICHUS, - CpeoHuUil yposeHb 5
JIOTHKA B YMEHUM.
MOCTPOCHUU [To ananorum ¢
JIOKa3aTeNIbCTB m.3.1.1.
- MAKCUMATbHBLIL 10
YPOBEeHb YMEHUN.
[To ananoruu c
m3.1.1.
3.3. Y4eOHO-OpraHn3alioOHHbIC YMEHUS H HABBIKU:
3.3.1. Ymenue CrniocoGHOCTh - MUHUMATbHBLI 1 Ha6monenue
OpraHu30BaTh CBOE | CAMOCTOSITEIILHO | YPO6EHb YMEHUIA.
pabouee (yueOHOE) | TOTOBUTH CBOE [To ananoruu c
MECTO pabouee mecto k| m.3.1.1.
JEATEIbHOCTU M | - CpeOHUIl yposeHs 5
yOuparts ero 3a YMEHUH.
co0oit [1o ananorum c
m.3.1.1.
- MAKCUMANbHbLI 10
YPOGEeHb YMEHHIA.
1o ananoruu c
m.3.1.1.
3.3.2. HaBbikn CooTtBercTBUE - MUHUMATbHBLI 1 HabGmonenue
coOroieHUs B pealibHbIX YPOGeHb YMEHUA.
rporecce HABBIKOB [To ananoruu ¢
NEeATEIILHOCTH cOoOIIIOIEHUS n.3.1.1.
TPABUIT MPaBUI - CpeOHUIl yPOBeHb 5
0e3onacHOCTH 0e30nacHOCTH YMEHUH.
POrPaMMHBIM [To ananorum ¢

TpeOOBaHUSIM

n.3.1.1.




- MAKCUMAIbHBLU
YPOBEHb YMEHUN.
I1o ananoruu c

n.3.1.1.
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3.3.3. Ymenune
aKKypaTHO

BBITOJIHATE paboTy

AKKYpaTHOCTb 1
OTBETCTBEHHOCTh

B pabore

- MUHUMATIbHbBLU
YPO6EeHb YMEHHU.

I1o ananoruu c

n.3.1.1.

- CpeOHUIl ypP0o6eHb
YMEHMH.
1o ananoruu c

n.3.1.1.

- MAKCUMAIbHBLU
YPOGEHb YMEHHUIA.
I1o amanornu c

m.3.1.1.

10

HaOmronenne

2.4. CHHCOK JIUTEpPaTypPhl

Jlumepamypa, pekomenoyemas 011 neoazo2a.

1. Kupuk JI.A. ®usuka. 8 kinacc. Pa3HOYpOBHEBBIE CAaMOCTOSATEIBHBIC M KOHTPOJIBHBIC PAOOTHI.

— M.: WJIEKCA, 2018. — 144 c.

2. Mapon A.E., Mapon E.A. ®usuka. 8 kiacc: caMOCTOATENbHbIE U KOHTPOJBHBIE PaOOTHI K

yuebHuky, B. [lepsimkuna / A.E. Mapon, E.A. Mapon. — M.: Jlpoda. 2017. — 125 c.

JIumepamypa, pekomendyemasn 0nsa y4aujuxcs:

1. Jlyxamumk B.M., HMBanoBa E.B. COopuuk 3amau mno ¢usuke pmns 7-9 kiaccoB

obmeoOpazoBarenbHbIX yupexkaenuii / B.W. Jlykamuk, E.B. BanoBa. — M.: IIpocBemenue,

2019.

Humepuem — ucmoyHuKu:

1. https://phys-oge.sdamgia.ru OI'D -2023. dwusuka: 3agaHus, OTBEThHI, pemeHus. O0yJaroras

cucrema mutpus I'ymuna
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