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ITosicHuTeILHAS 3aNIMCKA

HanpasnenHnocts mporpaMmsl - nugposast 1abopaTopusi. Y poBeHb
pOTrpamMMBlI - 6a30BBbIi.

Bo3spact o6yuaromuxcs: ot 14 et no 15 et Cpok

peanm3aruu nporpammel: 1 rox, 34 gaca.

PaGowass mporpamma 3aHATHH  BHEYPOUHOMU JESTEIHLHOCTH
«Du3uKa B SKCIEPUMEHTAX» 110 (PH3MKe MpeJHa3HAYCHA JJIsl OpraHU3alii BHEYPOUHOU 1€ TEIIbHOCTH
obyuaromuxcst 8 kiracca MOY «COUI c¢. Crynenku benwrackoro paiiona Ilen3eHckoit o0mactu um.
A.WN. bopoauna»

1.Peanm3anusi mporpaMMsbl 00ecrie4uBaeTC HOPMATHUBHBIMHU JOKYMEHTAMM:

1. ®enepanbHbiii 3ak0H OT 29.12.2012 Ne 273-®D3 (pex. ot 31.07.2020) «O6 obpa3oBanuu B
Poccuiickoit ®eneparmmy (¢ u3M. u gom., Berym. B cuty ¢ 01.09.2020).

2. [Macnopt HammoHanmpHOrO HpoekTa «OOpa3zoBanue» (yTB. nmpesuguymom CoBeTa NpHu
[Ipe3unente PO o cTparernaeckoMy pa3BUTHIO U HAIIMOHAILHBIM IIPOSKTaM, IpOoTokoJ ot 24.12.2018
Ne 16).

3. I'ocynapctBennas nporpamma Poccuiickoii @enepaunn «Pa3sutue o6pa3oBanus» (yTB.
[Mocranoenenuem [paBurensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O0 yTBep)aeHHH
rocyIapcTBEHHOU nporpammbl Poccutickoit denepannu
«PazBuTHe 00pa3oBaHUY.

4, [Mpodeccuonaneupiii  cranmapt «llemaror (memarormdeckass JAEATEIBLHOCTH B
JIOIIIKOJIPHOM, Ha4aJIbHOM O0IIIeM, OCHOBHOM OOIIIeM, CpeHeM 0011eM 00pa3oBaHum), (BOC- MUTATEb,
yuutens)» (pea. ot 16.06.2019) (Ilpukaz MunucrepctBa Tpyaa U couuainbHOW 3amutel PO ot 18
okTs10ps 2013 1. Ne 5441, c n”3MeHEHUSIMU, BHECEHHBIMU MTPUKa30M MUHUCTEPCTBA TPYAa U COLBAIINUTHI
P® or 25.12.2014 Ne 11151 n ot 5.08.2016 1. Ne 422#1).

5. Metonuyeckue pPEKOMEHJAIMM IO CO3JaHUI0 W (DYHKIMOHMPOBaHHIO B 00IIe-
00pa3oBaTeNIbHBIX OPraHU3alMAX, PACTION0KEHHBIX B CEJIbCKOI MECTHOCTHU U MaJIbIX FOPOJIax, IIEHTPOB
o0pa3oBaHUsl €CTECTBEHHO-HAyYHOW M TEXHOJIOTMYecKoi HampasieHHocTe («Touka poctay)
(YTBepkaeHsl pacriopsbkeHueM MuHUCTEpCTBa TpocBemenust Poccuiickoit @eneparu ot 12 sHBaps
2021 r.

6. MeTtoauueckne peKOMEHIAlUK 10 CO3AaHuI0 U GYHKIIMOHUPOBAHUIO AEeTCKUX «Touka

pocra» Ha 0a3ze 00IIc00pa30BaTENbHBIX OpraHu3aluil (YTB. pacrnopsbkeHueM MHHHCTEPCTBA MPOCBEIICHUS
Poccwuiickoit @enepanun ot 12.01.2021 No P-4).

BHeypouHast 1esITeIbHOCTD SIBISIETCSI COCTAaBHOM YacThI0 00pa30BaTeIFHOTO MpoIecca U OHON U3
dopMm opranuzanuu CBOOOAHOrO BpemeHH oOyuarommxcs. B pamkax peammzanuun PI'OC OO0
BHEYPOYHAs ACSITEIBLHOCTD - 3TO 00pa3oBaTelbHas AEATEIbHOCTD, OCYIIECTBIsIeMast B (hopMax, OTIIMYHBIX
OT YpOUHOU CHCTeMBbI 00y4YeHHs, ¥ HAIIPaBICHHAS HA JIOCTHKCHHE TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS

00pa30BaTENBHBIX MPOTPAMM OCHOBHOTO



obmero obpaszoBanusa. Peanuzarus pabodeil mporpaMmbl 3aHATUH BHEYPOUHOU AESTENBHOCTH IO
¢uzuke «®Pusznka B HKCIEPUMEHTAX» CHOCOOCTBYET OOLIEMHTEIUIEKTYalbHOMY HAIpPaBICHUIO
Pa3BUTHUIO JUYHOCTH oOydaromuxcs 8 Kiacca.

®duznueckoe 00pa3oBaHUE B CHUCTEME OOIIEro W CpeaHEero oOpa30BaHMs 3aHUMAET OJIHO W3
BeAymUX MecT. SBussch (QyHIaMeHTOM HaydyHOTO MHPOTIOHHUMAHHUS, OHO CIIOCOOCTBYET
dbopMupOBaHHIO 3HAHUI OO0 OCHOBHBIX METOJAaX HAyYHOrO TIO3HAHMS OKPYKAIOLIEro MHpa,
(GyHIaMEHTAIBHBIX HAYYHBIX TEOPHA W 3aKOHOMEPHOCTEH, (OpPMHUPYET VY yUaIlIMXCsS YMEHHS
HCCJIEIOBATh U OOBSICHATH SIBICHUS MIPUPOIBI M TEXHUKU.

Kak mkonbHBIN mpeaMer, ¢u3nka o01aJaeT OrpOMHBIM TYMAaHHTAPHBIM TIOTESHIIMAOM, OHA
aKTUBHO  (opMHpyeT  HMHTEJUIEKTyalbHblE U  MHUPOBO33PEHUYECKHE  KauecTBa  JIMYHOCTH.
Huddepennuanus npeamnonaraeT TaKyl OpraHu3aluio mpoiecca OOydeHHUs, KOTopas YYUTHIBACT
WHAVBUIYAJIbHbIE OCOOCHHOCTH YYaIIMXCs, MX CIOCOOHOCTH W HHTEPECHl, JIMYHOCTHBIN OIIBIT.
Huddepennmanuss oOyyeHus QHU3UKE TMO3BOJISAET, C OAHON CTOPOHBL, OOecneuuTh 0a30BYIO
MOJATOTOBKY, C JAPYrod - YAOBJIETBOPUTH IOTPEOHOCTH KaXIOTO, KTO TPOSIBISIET HHTEPEC H
CIOCOOHOCTH K TIPEMETY M BBIXOJIUT 33 PAMKH M3y4eHUS (PU3UKH B ITKOJIBHOM Kypce.

2. llean kypca

Onwupasich Ha UHAMBHUIYAIbHBIE 00pa30BaTEIbHBIC 3aIPOCHI M CIOCOOHOCTH KaXXI0ropebeHKa
IIPH peaTH3aI|K TPOTPAMMBI BHCYPOUHOU JISATEIIBHOCTH 110 (PU3HKE
«®Pu3nKa B JIKCNEPUMEHTAX», MOXHO JOCTHYh OCHOBHOH WeJH - Pa3BUTh Yy 00Yy4YaloIIMXCs
cTpemMJieHMe K JajibHeHIeMy CcaMoOONpeae/JeHNI0, HHTEIEKTYAJIbHOW, HAY4YHOl U
NPAKTHYECKOI CAaMOCTOSATEIbHOCTH, I03HABATEILHOH AKTHBHOCTH.

JlanHast mporpaMMa MO3BOJIIET O0YYAIONIMMCSI O3HAKOMHUTBCS C METOAMKOW OpraHu3aliu U
MPOBEJICHUST JKCIEPUMEHTAIBHO-UCCIEAOBATEbCKOM JEATEIILHOCTH B COBPEMEHHOM Yy4eOHOM
npoiiecce 1o (hu3KKe, 03HAKOMHUTHCS CO MHOTMMH HHTEPECHBIMU BOIPOCaMU (PU3UKU HA TAHHOM dTarie
00y4YeHHS, BRIXOAAIIMMH 32 PAMKH IIKOJIGHOW MPOrPaMMBbI, PACIIUPUTH IIEIOCTHOE MPEICTABICHUE O
mpoOjeMe aHHOW HayKH. ODKCIEpPUMEHTAlIbHAs JIEATEIBHOCTh OyleT CrocoOCTBOBATH PAa3BUTHUIO
MBICITUTENIBHBIX ONEepaluii U 0011IeMYy UHTEUIEKTYalIbHOMY Pa3BUTHIO.

He menee BasxHbIM (paKTOPOM peasiv3alivy JaHHOW MPOrpaMMBI SBIISETCS CTPEMJICHUE Pa3BUTh
y ydalmxcs yMeHHE CaMOCTOSITEIbHO padoTaTh, TyMaTh, SKCIIEPUMEHTUPOBATHB YCIOBUSAX IIKOJIBHOMN
nabopatopun, a TaKKe COBEpIICHCTBOBATh HABBIKM ApPTyMEHTAIIMM COOCTBEHHOW MO3UIUHU IO
onpeaenéHHbIM Borpocam. Coiep>kaHue MporpaMMbl COOTBETCTBYET ITO3HABATEIILHBIM BO3MOXKHOCTSIM
IIKOJIFHUKOB U TIPEJOCTaBIISIET UM BO3MOXKHOCTH paboTaTh HAa YpOBHE TOBBIIICHHBIX TPeOOBaHUH,
pa3BuBas yueOHyl0 MoTmBanuio. CojepkaHWe 3aHATHH BHEYPOUHOW NEATEIHHOCTH IPEICTABIISET
co0o0i1 BBeIeHHE B MUP 3KCIIEPUMEHTAIbHON (PU3UKH, B KOTOPOM y4all[ecs] CTAHyT MCCIIEA0BATEIIMU
Y Hay4yaThCs MMO3HABATH OKPYKAIOUINI UX MU, TO €CTh OCBOST OCHOBHBIE METO/IbI HAYYHOTO TO3HAHMUSI.
B ycrnoBusx peanuzanuu 00pa3oBaTeIbHON MPOTpaMMbl HIUPOKO MCHOIB3YIOTCS METOABI YU4eOHOTrO,
HCCIIEIOBATENLCKOT0, POOJIEMHOT0 3KcriepuMeHTa. PeOEHOK B mpoliecce MO3HA- HHUsA, TpUOOpeTast
YyBCTBCHHBIN (()CHOMEHOJIIOTHUECKUI) OITBIT, MIEPESIKUBACT MOJIYICHHBIC OIIYIIECHUS W BIICYATICHUS.
OTu nepexuBaHus MPoOYKIAlOT U MOOYKIAIOT MPOLIECC MBIIICHHS. IPeJCTaBlIeHne o mnpobieme
JTAaHHOW HayKH.

Hetu nonyvaroT npodeccruoHalbHbIe HABBIKK, KOTOPBIE CIIOCOOCTBYIOT JadbHEHIIICHCOIIMAIbHON alaliTallid B
o01ecTBe.



Ilenvro TporpaMMBbl  3aHSATHM  BHEYPOUHOM  NEATENBbHOCTH MO  (U3HKE

«®Du3nKa B 3KCIIEpUMEHTaxX», AJIs ydaluxcs 8 kiacca SBISIOTCS:

* pa3BUTHE Y YUAIIUXCS TTO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUXCITIOCOOHOCTEH
B TIPOIIECCE PEIICHUS MPAKTHICCKUX 3a/1a4 U CAMOCTOSTEIIBHOTO TPHOOPETEHUST HOBBIX 3HAHUI;

* popMHUpOBAaHUE W PA3BUTHE Yy YYAIIUXCS KIIOYEBBIX KOMIIETEHIMI: y4eOHO- IMO3HABAaTEIbHBIX,
WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX, COIUAIBHBIX, U KaK CIEACTBHE KOMIETCHIIMNA JTHYHOCTHOTO
CaMOCOBEPIICHCTBOBAHUS;

* popMupOBaHUE MPEIMETHBIX U METANIPEIMETHBIX PE3yJIbTATOB 00YUCHUs, YHUBEPCATHHBIX yIeOHBIX
JICHCTBUM;

* BOCITUTaHHE TBOPUYECKOM JIMYHOCTH, CIOCOOHON K OCBOCHMIO MEPEAOBBIX TEXHOJIOTHH U CO3JaHUI0
CBOMX COOCTBEHHBIX pa3pabOTOK, K BBIJIBUKEHHUIO HOBBIX HJI€H U POEKTOB;

* peanu3anus JAESITeIIbHOCTHOTO TOJX0/a K MPEAMETHOMY OOYYEHHUIO Ha 3aHSATHSX BHEYPOUHOU
JEeATEIILHOCTHU TI0 (PU3HKE.

Oco00eHHOCTBIO BHEYPOUHOU e TEIHPHOCTH M0 (PU3HKE B PAMKaX KPY>KKOBOH pabOTHI SIBISIETCS TO, UTO

OHa HamNpaBJieHAa Ha JOCTWKEHHWE OOyJaromuMucs B OOJbIICH CTENEeHW JUYHOCTHBIX H

MeTalnpeIMETHBIX Pe3yJbTaToB.

* BOCIIUTAaHUE TBOPUYECKOW JIMYHOCTU, CHOCOOHON K OCBOCHHUIO MEPENIOBBIX TEXHOJOTHNA U CO3JaHUIO
CBOMX COOCTBEHHBIX pa3pabO0TOK, K BBIIBUKECHHIO HOBBIX HJIeH U POEKTOB;

* peayiM3anysg JEATCIBHOCTHOTO TOIXOAa K IMPEeJIMETHOMY OOYYEHHIO Ha 3aHATHUSAX BHEYPOUYHOMH
JESATEITHPHOCTH 110 (hU3HKE.

Oco00eHHOCTBIO BHEYPOYHOH e TEIIBHOCTH 0 (PU3HMKE B paMKaX KPYKKOBOU paOOTHI SIBJISICTCS TO, UTO

OHAa HalpaBJICHA Ha JOCTIKEHUE OOydJaromMMHCS B OOJIBIICH CTENEeHW JIMYHOCTHBIX |

METaIpeIMETHBIX PE3YJIbTATOB.

3. 3amaum Kypca
Jlnis peanu3anuu nenel Kypca TpeOyeTcs pelieHue KOHKPETHBIX MPAKTUYECKHX 3a/1ay.
OcHOBHBbIE 33/1a41 BHEYPOUHOU AESITEILHOCTH 0 (PU3UKU:
* BBISIBJIEHUE MHTEPECOB, CKIIOHHOCTEN, CIOCOOHOCTEHM, BO3MOXHOCTEN yJalllUXCsl K pa3IuYHbIM
BHJIaM JI€ATEIIbHOCTH;
* (popMupoBaHUE NPEACTABICHUS O SIBICHUAX U 3aKOHAX OKPYXKAIOIIETO MUPA, C KOTOPBIMH
LIKOJIBHUKHU CTAJIKMBAIOTCS B [IOBCEAHEBHOW KU3HY;
* (popMupoBaHHe NPEICTABICHHUS O HAYYHOM METO/IE MO3HAHMUS;
* pa3BUTHE UHTEPECA K UCCIIEI0OBATEIBCKON JEATEIbHOCTH;
* pa3BUTHE OIBITA TBOPUYECKOM I€ATEIBHOCTH, TBOPYECKUX CIIOCOOHOCTEH;
* pa3BUTHE HABBIKOB OPTaHU3aLMU HAYYHOT'O TPYy/ia, pabOThI CO
* CJIOBAPSIMM M SHUUKIIONIECAUSIMY;
* CO3JIaHUE YCIIOBUH Ui peaii3allid BO BHEYPOUHOE BpeMs MPUOOPETEHHBIX YHUBEPCAIbHBIX
y4eOHBIX JIEUCTBUIN B YPOUHOE BpEMS;



* pa3BHUTHE OMbITa HE(HOPMATLHOTO OOIIEHUS, B3aUMOJICUCTBUS, COTPYAHUYECTBA; PACIIUPEHUE PAMOK
0OIIIEHHSI C COLIMYMOM;

* popMupoBaHME HABBIKOB MOCTPOCHHS (U3UYECKHX MOJAENCH U OIpelesieHUs] TpaHul] HX
MIPUMEHUMOCTH;

* COBEpIIICHCTBOBAaHUE YMEHUHW MPUMEHAITh 3HAHUA MO (PU3MKE Ui OOBSICHEHUS SIBICHUN TPUPOJIBL,
CBOMCTB BEIECTBA, pelieHHs (PU3NYECKUX 3a]a4, CAMOCTOATEIBHOT0 IPUOOPETEHUS U OLIEHKU HOBOM
uHbopManuu (PU3UIECKOTO CONEPKaHUS, HCIOJIb30BaHUS COBPEMEHHBIX HWH(GOPMAIMOHHBIX
TEXHOJIOTHIi;

* HCIIOJIb30BAHKE MPUOOPETEHHBIX 3HAHUN M YMEHUH 11 pelIeHNs IPAaKTUUYECKUX, )KU3HEHHBIX 3a/1a4;

* BUIIOYCHHE YYalIUXCS B Pa3HOOOpPA3HYIO JI€ATENbHOCTh: TEOPETUYECKYIO, IPAKTHYECKYIO,
aHAJINTUYECKYIO, TOMCKOBYIO;

* BBIpa0OTKA THOKUX YMEHUH MEPEHOCUTHh 3HAHUS M HABBIKM Ha HOBBIC ()OPMBI YUeOHOU pabOTHI;
pa3BUTHE COOOPA3UTENBHOCTH U OBICTPOTHI PEAKIIMH IPU PEUICHUH HOBBIX PAa3IMYHBIX (PU3HUECKHUX
3a/1a4, CBSI3aHHBIX C IPAKTUYECKON JI€ATEIbHOCTBIO.

4. Metoabl 00yueHUs1 U (P)OPMBI OPraHU3AIUM JeSAITEJILHOCTH 00Y4aIoIIHXCsH

Peanuzamuss mporpaMMbl  BHEYPOUHOW JEATENBHOCTH «PH3MKa B IKCIHEPUMEHTaX»
npeJoiaraeT MHIMBUIYaIbHYIO U TPYNIOBYIO paboTy 00yJaronuxcs, NIaHUpOBaHUE U IPOBECHUE

HCCJIEIOBATENIbCKOIO 3KCIEPUMEHTA, CAMOCTOSTEIbHBIN COOp NaHHBIX ISl PEIICHUs MPaKTUYECKUX

3aJla4, aHAJIU3 U OLCHKY MOJyYEHHBIX PE3yJIbTaTOB, U3TOTOBIEHUE MOcoOui u Mojenei. [Iporpamma

nOpeaycMaTpuBaeT HE TOJbKO OOydarolMe M pa3BUBAIOLIUE LETH, €€ peajaus3alus CIocoOCTBYET

BOCIIUTAHUIO TBOPYECKOM JIMYHOCTU C AKTUBHOU JKMU3HEHHOM MO3ULMeN. BBICOKUX pe3yabTaToB MOTYT

JIOCTHYb B JIAHHOM CJIy4ae HE TOJIBKO YYEHHUKHM C XOPOILIEH HIKOJIBHOW YCIIEBA€MOCTBIO, HO U BCE

1eJeyCTpeMIIEHHBIE aKTUBHBIE pe0sITa, y)Ke CeIaBIIie CBOW MpodeCcCuOHATBHBIN BHIOOD.

5.I1nanupyemble pe3yJibTaThl
JlocTrkeHHe IUIaHMPYEMBIX pE3yJIbTaTOB B OCHOBHOHM IIKOJIE IPOUCXOJUT B KOMIUIEKCE

UCIIOJIb30BAaHUSI  YETHIPEX  MEXAMCUMIUIMHAPHBIX  y4yeOHbIX  mporpamMMm  («PopmMupoBaHue

YHHUBEPCAJIbHBIX YUeOHBIX JieHcTBUIY, «DopmupoBanne MKT-koMeTeHTHOCTH 00yYaromuxcs»,

«OcHOBBI y4eOHO-UCCIIE0BATENECKON U IPOSKTHOM 1€ATENbHOCTIY, «OCHOBBI CMBICIIOBOTOUTEHHS U

paboThl ¢ TEKCTOM») W Y4eOHBIX MPOTrpaMM IO BCEM INpeaMeTraMm, B ToM uucie mo ¢usuke. Ilocne

M3Y4EHHUS [IPOrpaMMbl BHEYPOUHOU JeSATENIbHOCTH «PHU3UKa B IKCIIEPUMEHTAX» 00yUarOIIHUecs:

* CHCTEMAaTU3HUPYIOT TEOPETUUECKHUE 3HAHUS U YMEHUS IO PELICHUIO CTaHIAPTHBIX, HECTAHIAPTHBIX,
TEXHUYECKUX M OJIMMITMAJIHBIX 33/1a4 Pa3JIMUYHBIMU METO/IAMM;

* BBIPa0OTAIOT MHANBUAYAIbHBIN CTUIIb pelieHns (PU3HUECKUX 3a/1a4;

* COBEPILICHCTBYIOT yMEHHUS Ha TMPAKTUKE TOJIb30BaThCS MPUOOpPaMH, MPOBOIAUTH H3MEPEHHUS
¢buznyecKkux BeNWYUH (OMpENeNsTh LIeHy [eJeHHs, CHMMAaThb MOKa3aHWs, cOOJIoAaTh IpaBuia
TEXHUKH 0€30TaCHOCTH);

* Hay4aTcs M0JIb30BAaThCs MPUOOPaMU, C KOTOPBIMHU HE CTAJIKHUBAIOTCS HA YPOKax (PU3UKH B OCHOBHOMU
LIKOJIE;

* pa3paboTalOT U CKOHCTPYUPYIOT IPUOOPHI U MOAEIH AJIS TOCIEAYIOIeH paboThl B KabuHETe (hU3HKH.



* COBEPILIECHCTBYIOT HAaBbIKU MIUCbMEHHOW H YCTHOM peuu B nporecce
HAIMCaHMs UCCIIEOBATENbCKUX PadOT, MHCTPYKIMM K BBIOJIHEHHBIM MOJESAM U MpudOopam, npu
BBICTYIUICHHUSX Ha HAYYHO - IPAKTUYECKUX KOH(EPEHIUIX Pa3INUHbIX YPOBHEH.

* ONpeNIeTAT AalIbHEIIIee HanpaBIeHUe Pa3BUTHs CBOMX CIIOCOOHOCTEH, cepy HAyUYHBIX UHTEPECOB,
OTpeeNATCA C BBHIOOPOM JajbHEilIero o0pa3oBaTeIbHOTO MapIpyTa, JalbHeHIero mnpoduis
0o0y4deHus B cTapiei MKoJe.

Ilpeomemmnvimu pe3yromamamu NporpaMMbl BHEYPOUHOU JESITEILHOCTHU SIBIISIOTCS:

1. YMEHHUE TOJIH30BATHCS METOAAMH HAYYHOTO MO3HAHUS, TIPOBOAUTH HAOIIOICHHS, TUIAHUPOBATH

Y TIPOBOJIUTH SKCTIEPUMEHTHI, 00pabaThIBaTh pe3ybTaThl U3MEPECHU;

2. HAYYUTHCS TOJB30BATHCS U3MEPUTENbHBIMH NMPUOOpamMu (BEChl, AMHAMOMETp, TEPMOMETD),

coOUpaTh HECIOXKHbIE HKCIEPUMEHTANbHBIE YCTAHOBKU JUIS NMPOBEICHMS NMPOCTEHIINX OMIBITOB; 3.

pa3BUTHE 3JIEMEHTOB TEOPETHUUYECKOTO MBIIUICHUS HAa OCHOBE (POPMUPOBAHUS YMEHHUI YCTaHABIMBAThH

(akThI, BBIACISATH TIABHOE B U3YYa€MOM SIBJICHHUH, BBISIBISITh IPHYNHHO- CJICICTBEHHBIE CBSI3U MEXKITY

BEJIMYMHAMU, KOTOPbIE €T0 XapaKTEPHU3YIOT, BbIIBUTaTh TUIIOTE3bI, (POPMYINPOBATH BHIBOJIbI;

4. pa3BUTHE KOMMYHHUKATUBHBIX YMEHMM: JOKJIAJBIBATh O PE3Y/IbTaTax SKCIIEPUMEHTA, KPATKO U TOUHO

OTBEYATh Ha BOMPOCHI, UCIIOIH30BATH CIPABOYHYIO JIUTEPATYPY U IPYTHe NCTOYHUKH HH(OPMAITUH.

Memanpeomemuvimu pe3ynbmamamu  TPOrpaMMbl  BHEYPOUHOM  JEATEIBLHOCTH
ABJIIOTCSL:
1. OBJIa/ICHUE HABbIKAMM CaMOCTOSTEILHOTO NPUOOPETEHUs] HOBBIX 3HAHUM, OpraHu3aluu

yqe6H0171 ACATCIIBHOCTH, ITIOCTAHOBKHU ueneﬁ, IJIaHUPOBAHUA, CaMOKOHTPOJISL U OLICHKHU PE3YJIbTATOB
CBOEM ACATCIBHOCTH, YMCHUAMU NPCABUACTL BO3MOKHBIC PE3YJILTATBI CBOUX ﬂeﬁCTBHﬁ;

2. ano6peTeHHe OIIbITa CaMOCTOATCIBHOI'O IIOMCKa aHajlh3a | 0T60pa HH(bOpMaHHH C
HUCTIOJIb30OBAHHUECM PA3JIMYHBIX HCTOYHHUKOB W HOBBIX I/IH(I)OpMaLII/IOHHBIX TEXHOJIOT Uit IJIA pCHICHUA
OKCIICPUMCHTAJIBHBIX 3a/1a4;

3.(opmupoBanue ymeHuil paboTaTh B TpYIIE C BHIIOJHEHHUEM Pa3IMYHBIX COLHUAIBHBIX POJIEH,
MIPE/ICTABISATh U OTCTaUBaTh CBOM B3IJISABI U YOEKICHHs, BECTU JUCKYCCHUIO; OBJIAJIEHUE SKCIIEPH-
MEHTaJIbHBIMU METO/IAMH PEIICHUS 3a]1a4.

Jluunocmuvimu pe3yn1omamamu IPOrpaMMbl BHEYPOUHOH JIESATEITEHOCTH SBISIOTCS:
1. cpopmMHpOBaHHOCTH MTO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYaIbHBIX M TBOPYECKUX CIIO-
coOHOCTEH yyammxcs;
2. cCaMOCTOSTENILHOCTD B IPUOOPETEHUU HOBBIX 3HAHUI M MPAKTHYECKUX YMEHHUIA;
3. mpruoOpeTeHre yMEHUsI CTaBUTh Tepe]] co00i MO3HAaBaTEIIbHBIC 1IEJIH, BBIIBUTaTh TUIIOTE3bI,
JIOKa3bIBaTh COOCTBEHHYIO TOUKY 3PCHUS;

4. mpuoOpeTeHne MOJIOKUTEITHHOTO SMOIIMOHAIBHOTO OTHOIICHHUS K OKPYXAIOIeH MpUpoieH
camoMy ce0e KaK 4acTH MPHPOJIBL.

6. Cioco0bI OLIEeHKH YPOBHS TOCTHKEHUS 00YYaI0 M XCSA



KadyecTBO MOITOTOBICHHOCTH YYAaIIMXCSl OMPEICNIICTCS KAaueCTBOM BBHIMOJHEHHBIX WMH padoT.
Kputepriem OILlGHKM B JaHHOM Cllydae SIBIISISTCS CTCIICHb OBJIAJCHHS HaBbIKAaMU pPabOTHI,
CaMOCTOSITENIbHOCTh M 3aKOHYEHHOCTh pabOThl, TIIATEIBHOCTh OSKCIIEPUMEHTa, Hay4HOCTb
[peIaraéMoro peuieHus: MpooOJeMbl, BHEIIHUM BHJ M KayecTBO pabOThl MpuUOOpa WM MOJIENH,
COOTBETCTBHUE HUCCIIE0BATEIBCKOI paboThl TpeOyeMbIM HOpMaM U TpaBUiIaM OPOPMIICHHS.
[MoompurenbHON GOPMOIT OLICHKH TPyla YYaIIUXCsl SBISICTCS JEMOHCTpAIys padoT, BHIMOJIHEHHBIX
yUYaIIUMUCST U BBICTYIUICHHE C PE3yJbTaTaMH UCCICIOBAHUH TEpell pa3iMYHbIMU ayIUTOPHsIMH (B
KJIaCCC, B CTApIIMX W MJIAJIIUX KJIaCCaX, YYUTCIAMHU, NeJaroraMu OJOIMOJIHUTCIBHOTO O6p830BaHI/I$I)
BHYTPH LIKOJIBL.

PaboTa ¢ yueOHBIM MaTepHagoM pa3HOOOpasHBIX (POPM JaeT BO3ZMOXKHOCTh KaXJIOMY HX ydalluxcs
MPOSIBUTH CBOM CIOCOOHOCTH (B 00JacTH CHUCTEMATH3aIlMM TEOPETUYECKUX 3HAHH, B 00JIacTH
pelieHusl CTaHIApTHBIX 3aJad, B OOJACTH pEUICHHS HECTAHJApTHBIX 3a4ad, B O0JACTH
HCCIIE0BATENIbCKON paboThl U T.11.). CUTyallnu ycriexa, CO3/IarolIie MOJ0KUTETbHYI0 MOTHBAIIUIO K
JeSITETLHOCTH, SIBJISTIOTCS BYKHBIM (PaKTOPOM Pa3BUTHS TBOPUYECKHX U MIO3HABATEIBHBIX CIIOCOOHOCTEH
yUaIuxcs.

Copnepaxanue nporpaMmmsl
Cooeporcanue uzyuaemozo Kypca 6 8 knacce
1. TensioBble siBJjieHus (7 4)
TemnoBoe nuxkenue. Tepmomerp. CBsI3b TEMIEPATYPHI TENIA CO CKOPOCTHIO IBUIKEHUS €TI0
Mosekyll. BuyTpennss sueprus. [[Ba cnoco6a n3aMeHeHusI BHyTpeHHEH YHepruu: paboTa u
Teronepenaya. Buael remonepenayn.
KonuyecTBo TemyioTel. YaenbHas TEMJIOEMKOCTh BEIIECTBA. YJIEJIbHAs TEIJIOTa CTOPaHUS
TOIUIMBA. 3aKOH COXPAHEHUS SHEPruy B MEXaHUYECKHUX U TEIUIOBBIX MPOLECCAX.
2. U3MeHeHHe arperaTHbIX COCTOTHUI BemecTna (5 u)
IInaBnenue u orBepaeBanue Teil. TemepaTypa IUIaBICHUS. Y 1€JIbHAs TEIUIOTA IUIABJICHHUS.
Hcnapenne u koHaeHcanus. OTHOCUTENIbHAS BIaXKHOCTb BO3/1yXa U ee usmepenue. Ilcuxpomerp.
Kunenue. Temneparypa kuneHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT IaBJICHUS. Y IebHas
TEIUI0Ta NapooOpa30BaHMI.
OObsicCHEHME MU3MEHEHMI arperaTHbIX COCTOSIHUM BEIIECTBA HAa OCHOBE MOJIEKYJSPHO-KHHETUYECKUX
MPEICTABIECHUN.
[Ipeobpa3oBanus SHEPTUU B TEILTOBBIX MalMHax. J[BUrarens BHyTpeHHero cropanus. [laposas
TypOuHA. XOIOAUIBFHUK. DKOJIOTHYECKHE MPOOIeMbl UCTIONB30BAHUS TETLIOBBIX MAIIIHH.

3. DuexTpuueckue sisjaenus (15 v)

Onextpuzanus Ten. JIBa pona sneKkTpuueckux 3apanoB. [IpoBOJHUKH, NUANEKTPUKH U TMOITYHPOBOJHUKHU.
BsaumopeiicTBue 3apsKeHHBIX Tel. DJIEKTPUYECKOe 1oJie. 3aKOH COXPaHEHUs SJIEKTPUUYECKOTO 3apsija.
JIMCKpETHOCTB 3JIEKTPUYECKOT0 3apsaaa. DIeKTpoH. CTpoeHne aTOMOB. DIEKTPUUECKUIN TOK.

["asibBaHMYECKHE DIIEMEHTBL. AKKYMYJISTOPBI.

OnexTpuueckas Henb. DJIEKTPUUECKUI TOK B METalIax.

Hocurenu anexTpuueckux 3apsiioB B IOJIYNIPOBOJHUKAX, Fa3ax U pacTBOpax IeKTpoanToB.Cuma
TOKa. AMIiepMerp.

DyeKkTpruyecKoe HanpskeHrne. BombTMeTp. DIeKTpUuuecKoe CONPOTUBIICHUE.



Y,HCJ'IBHOG COIIPOTUBJICHHUC. Peocratsl. HOCJ’IGI[OB&TCJ'IBHOG U MmapaajieJibHOC COCANHCHHUAIIPOBOJHUKOB.

Pa6ora u moutHOCTH TOKa. KOJIM4ecTBO TEIIIOTHI, BBIIEIIEMOE IPOBOHUKOM C TOKOM. CUETUHK 3JIeK-
TpUuecKol 3Hepruu. Jlamna HakaauBaHUs. DJIEKTpOHArpeBaTeabHble MPUOOphl. PacueT anexkTposHeprun
notpebisieMoit ObITOBBIMHU AiekTponpudopamu. Kopotkoe 3ambikanue. [InaBkue mpegoxpaHuTesu.

4. JJIeKTPOMarHUTHBIE sIBJIeHNus (2 1)

MarsuTHoOe 1moJjie ToKa. DJICKTPOMArHuThl U UX puMeHeHue. [locTossHHbIe MarHUTEI. MarHuTHOE TIoJie
3emuu. JlelicTBUE MAarHUTHOTO TIOJISl HA MMPOBOIHUK C TOKOM. DJIEKTPOABUTATENb. JJUHAMUK U
MHUKPO(DOH.

5. CBeToBble siBJieHus (5 4)

Hctounuku ceta. [Ipsmonuneitnoe pactpoctpanenue cBeta. OTpakeHus cBeTa. 3akoH otpaxkeHus. [Inockoe
3epKalo.

IIpenomnenue ceera.
Jlunza. @okycHoe paccrosiHue JuH3bI. [locTpoenune n3obpaxeHuil, JaBaeMbIX TOHKOMINH3OM.
Onrtuyeckast cuia JIUH3bL. [ 71a3 kak ontuyeckas cucreMa. OnTuyeckue npruoopsl.



Kanennapao-temarnyeckoe mianuposanue (1 rox odyuenns)

Ne Tema 3ansaTHSA
lcnons3yemoe [lata mpoBene-
000pyI0BaHue HUS 3aHATHUS
JlaTuuk Temiepa-
TenJioBble siBaeHu (7 1) TYPbI, TEPMOMETD,
1 [Tpaktnueckas padora Ne 1 «MccnenoBanue ropsdas u
U3MEHEHHS CO BPEMEHEM TEeMIIEPaTyphl OCTHI-
BaIOILIEN BOJIBIY.
2 Pemenue 3amau Ha Temy «/3MeHeHNE XOJIO/THAs BOJIA,
BHYTpEHHEH 3Hepruu, padboTay. MEPHBII LIWIAHIP
rpy3
3 | Pemenue 3amay Ha remy «M3mMeHeHne THHAPIECKHiE C
BHYTpPEHHEH YHEpruu, paboTa. KDIOUKOM, HHTH
4 I[pakTuueckas pabora Ne 2 «M3yuenue BpiBeTpupa- [ICKTPOHHBIC BECHI,
HUSL BOJIBI C TEYEHUEM BPEMEHI n1abopaTopHbie CTa-
KaHbI, MapJis,
5 | [lpakTrueckas pabora Ne 2 «3yue-
HUE BBIBETPUBAHUS BOJBI C TCUCHHEM
BPEMEHI»
6 DxkcrniepuMenTanbHas pabora Ne 1 «Mccaenona-
HUE aMOP(HBIX TEI»
7 OxcniepumenTaibHas padota Ne 1 «MccnenoBanue
aMOp(HBIX TE»
H3meHeHne arperaTHbIX COCTOSIHUI BellecTBa | JlaTuuk Tem-
59 epaTypsl,
8 OkcnepuMeHTanbHas padora Ne 2 «MccnenoBanne | TCPMOMETD,
TeMIIEpaTyphl IIaBIEHHS U OTBEPAEBAHMSD ropadas - H
9 OkcnepuMenTanbHast padora Ne 3 «MccnenoBanue XOJI0AHAA BO-
BJIQYKHOCTH BO3/TyXa f/[%pHHﬁ HHHD,
10 | DOxcnepumeHnTanbHas padota Ne 4 «3aBUCHUMOCTD Ipys
TEMIIepaTypbl KHIIEHUS OT JaBICHUS B HECCK C
11 Pemenue 3amad Ha TemMy «Y ieipHas TEIIOTA IMapo-
KpPIOYKOM, HUTh
00OpasoBaHus AIIEKTPOHHBIE Be-
12 PCEHCHI/IC 3anay Ha Temy «KIIJl TenoBsIx ABUraTe- Chl, TAGOPATOPHBIE
e CTaKaHbI, MapJis,
DiekTpruyeckue sijaeHus (15 4)
13 | DOkcnepumenTtanbHas paborta Ne 5 «MccnenoBanue  |[maTYMK HAMPSKEHUS
IIEKTPUYECKOTO OIS JlaTumk TOKa, aM-
14 | Pewmenue 3amau Ha Temy «DIEKTpHUECKas repMeTp

b U €€ COCTaBHBIC YaCTH»




15

OkcriepuMeHTanbHas pabora Ne 6
«HccnenoBanue HIIEKTPUIECKOTO
["anbBaHMYECKHE DIIEMEHTHI, aKKyMYJISITOPBI»

TOKa.

16

[Tpaktuueckas padora Ne 3 «M3rotoBieHue Jiek-
TPOCKOTIa»

BOJIbTMETp JIBYX-
[pEeICIbHbIA, JIaM-

17

DxcnepuMeHTanbHas pabota Ne 7 «MccnenoBanue
AIIEKTPUYECKON LIS

[MOYKa, IIMTaHUA
KOMIIJICKT IIPOBO-

18

Pemenue 3amau Ha TEMY «Cuna Toxa. AMnepMeTp»

JO0B, KIIFOY.

19

Pemenue 3amad Ha TeMy «DJIEKTPUUECKOE
HarpsbkeHue. BoibTMeTp»

20

Pemenue 3a1au Ha TeMy «DJIEKTPUUYECKOE COMPO-
TUBJICHHE)

21

Pemenne 3agau Ha TeMy «OmnpeneneHue mnapaMmer-
POB DJIEKTPUUYECKOMN IIETH MPU MOCIIEA0BATEILHOM U
napajuieIbHOM COEIMHEHUH MPOBOTHUKOBY

22

Pemenue 3a1ay Ha Temy «Pacuer paboTh
Y MOIIIHOCTH TOKa»

23

OkcnepuMeHTanbHast padota Ne 8 «MccnenoBanue
KOJIMYECTBA TEIJIOTHI BBIAEIAEMOE TPOBOAHUKOM C
TOKOM»

24

[Tpaktuueckas padora Ne 4 «VccnenoBaHue 1aMIibl
HaKaJUBaHUS

25

DkcnepuMeHTanbaas padota Ne 9 «KopoTkoe 3ambI-
KaHHE U
ero nocieacTus. [naBkue npeoxXxpaHnuTenn»

26

OxcnepuMenTanbHas padora Ne 9 «KopoTkoe 3ambi-
KaHue U
ero nocnencTsus. [naBkue nperoxpaHnuTenn»

27

Pemenue 3anay Ha Temy «PacyeT a1eKTposHepruu,
noTpeOsIeMOii OBITOBBIMH 3JIEKTPOTIPUOOPAMHI)

DJIEeKTPOMATHUTHBIE sIBJIeHUS (2 1)

28

OkcnepuMenTanbHas padora Ne 10 «MccnenoBanue
MAarHuTHOI'O I10JIA TOKa»

JlaT4YMK MarHuTHOTO
ross. [TocTossHHBIN
MAarHuT MOJIOCOBOM,

29

OkcnepuMenTanbHast padota Ne 11 «JlelicTBue mar-
HUTHOTO I10JIs1 HA IPOBOJHUK C TOKOM)

JIMHEMKa, Ba IITa-
THBa, KOMILIEKT
MMPOBOJOB, UCTOY-
HHUK TOKa, KJII0Y,




CaeTtoBble siBJIeHHA(S 1)

[Mpaktuueckas padora Ne 5 «MccnenoBanue otpa- |OcBeTUTENH C UC-

KEHHU CBeTa. 3aKOH oTpaxxeHus. [Inockoe TOYHMKOM CBETa Ha
30 | 3epkamo» 3,5 B, HICTOYHHK TTH-
OkcniepuMenTanbHast padota Ne 12 «/ccnenoBanue [TaHUs, KOMIIJIEKT
3aKOHA MPEJIOMJICHHSI CBETa) [IPOBO/IOB, IIIEJIEBAs
31 nuadparma, mosiy-
32 | Pemenue 3anau Ha Temy «Pacuer LWIMH/IP, [UTaHIIET
(OKYCHOTO pacCTOSIHUS JIUH3bI» Ha

IIJIOTHOM JIUCTE C

[TpaxkTuueckas padota Ne 6 «IlocTpoenue nzobpa-

KPYTOBBIM TpPaHC-
JKEHUH, 1aBa€MbIX TOHKOH JIMH301»

33 [HOPTUPOM.
[Tpaktuueckas padora Ne 7 «Ontuyeckue npudoOpbI
B IIPUPOZEY.

34

HNudopmanuonHo - MeToaMYECKOe 00ecrieyeHue

1. BreypouHast eATENTbHOCTh IIKOJBHUKOB. METOAMYECKHH KOHCTPYKTOP: TocoOue st

yaurtens/ J.B. I'puropees, I1.B. Crenmanos. - M.: Ilpocsemenue, 2011. - 223 c. -. (Ctangaptbl

BTOPOTO TIOKOJICHUS).

2. BreypouHnas nearenbHOCTh. lIprMepHBIN IUIaH BHEYPOUHOHM NESITENBHOCTH B OC- HOBHOU

mikosie: mocooue aisg yauredst/. B.I1. Ctenanos, J[.B. I'puropses - M.: IlpocBeme- vue, 2014, -

200 c¢. -. (CrammapTtel BTOpOTO

TTOKOJICHUS ).

3. PaGoune nporpammel. @usnka. 7-9 kinaccel: yuebHo-meronuueckoe nocooue/coct. E.H. Tuxonona.-
M.:[Ipoda, 2013.-398 c.

4. @enepalibHbIM TOCYAapCTBEHHBIN CTaHIapT 00IIero 0Opa3oBaHUsl MOKOJICHUS: IEATeIb- HOCTHBIN
nonaxon [Tekct]: meroauyeckue pekomenaanuu. B 3 4. Yacte 1/ C.B.AHanuuesa; nmox o6 Pen.
T.®.EcenkoBoii, B.B. 3apyounoit, aBt. Berymn. Ct. B.B.

3apyouna — Yabsaosck: YUIIKIIPO, 2010. — 84 c.

5. 3anumarenbHas pusuka. [lepensman S1.U. - M. : Hayka, 1972.

6. Xouy 6b1Th Kynubunsm. Insmanckuii 1.U. - M. : PUL] MK/, 2002.

7. ®usuka i yBnedeHHbIX. Kubanpuenko A. 5., Kubanpuenko . A.- Poctos u//l. : «®De- Hukcy, 2005.

8. Kak cratp yuenbM. 3anatus mno ¢uszuke ans crapuiekinaccHukoB. A.B. Xytopckuit, JILH.
Xytopckwuii, .C. Macos. - M. : I'mobyc, 2008.

9. ®ponTanpHbIe JTabopaTopHbie 3aHATHS 1O ¢u3uke B 7-11 Kimaccax o00meoOpa3oBaTeIbHBIX
yupexaenuii: Knura nis yaurens./non pen. B.A. Bypoga, I'.I'. Hukudopoga. - M. : [Ipo- cBemnienue,
1996.

10.®poHTaNBHBIE nabopaTopHbIS 3aHATHUS o busuke B
7-11 xmaccax o0meoOpa3oBaTebHBIX yUpekaeHU: Kaura niis yaurens./moa pe.
B.A. Bypoga, I'.I'. Hukudgoposa. - M. : IIpocsemenue, 1996.
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