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IosicHuTebLHAA 3aIUCKA

HanpasneHHoCTh porpaMMel - iudpoast 1adopatopus.
YpoBeHb TpOrpamMMmsbI - Oa30BEIi.

Bospact ob6yuaromuxcs: ot 14 net no 15 ner.

Cpok peanu3zanuu nporpammsl: 1 roj, 35 yacos.

PaGouass mporpamMma  3aHATHH  BHEYPOYHOW  JACATEIBHOCTH 1O  (U3BHKE
«QKcniepuMeHTaIbHas (PU3MKa U pEIICHUE 3a/1a9» peHa3HaAYCHA Il OPraHu3alliy BHEYPOUHON
nestepHoCTH oOydaronuxcs 8 kimacca MOY COIL Ne4, r. Manosipocnaber; ManosipociiaBeIikoro
paitona Kamyxckoii o0actu.

Peasm3anus nporpamMMsl o0ecnieYnBaeTcsi HOPMATHBHBIMYU TIOKYMEHTAMM:

1. ®enepanbhblii 3aK0oH 0T 29.12.2012 Ne 273-@3 (pen. ot 31.07.2020) «O6 oOpazoBaHun
B Poccuiickoii @eneparumn» (¢ u3M. u 101., BeTyil. B cuiry ¢ 01.09.2020).

2. ITacnopT HammoHanmpHOTO MpoekTa «O0pazoBanue» (yTB. npesuanymom CoBera mpu
IIpe3unente PO mo crparernyeckoMy pa3BUTUIO M HALMOHAJIBHBIM MPOEKTaM, MPOTOKOI OT
24.12.2018 Ne 16).

3. T'ocynapctBennas mporpamma Poccuiickoii @enepanuu «Pazputue o0pa3zoBaHUS»
(yrB. [locTanoBnenuem IlpaBurensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEP)KICHUHM  rocylapcTBeHHOM  mporpammbl  Poccuiickoit  ®denepauun «Pa3Butne
o0pa3oBaHU.

4. TIlpodeccuonanpuplii cranpapt «llemaror (memarormueckass JesSTEIBHOCTh B
JIOIIKOJIbHOM, HaYaJIbHOM OOIIeM, OCHOBHOM 001ieM, cpeaHeM oOmeM 00pa3oBaHUM),
(Bocurarens, yuutens)» (pea. ot 16.06.2019) (Ilpukaz MunuctepcTtBa Tpyda U COLMAIBHON
3amuTel P® ot 18 oktsa6ps 2013 r. No 544H, ¢ W3MEHEHHWSIMH, BHECEHHBIMH TPHUKA30M
MunuctepctBa Tpyna u couzamutsl PO ot 25.12.2014 No 11151 u ot 5.08.2016 1. No 422H).

5. Meroauueckue peKOMEHJALMU IO CO3AAaHUI0 U (PYHKUMOHHPOBAHUIO B
00111€00pa30BaTENIbHBIX OPraHU3ALUAX, PACIIOJIIOKEHHBIX B CEJIBCKOM MECTHOCTH M MasbIX
ropojax, HEHTPOB OOPa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOM HaIpaBIE€HHOCTEN
(«Touka pocrta») (YTBepkIeHBI pacnopsbkeHneM MMHHCTepcTBa NpocBelieHus Poccuiickoit
Oenepanuu ot 12 ssuBaps 2021 r.

6. Meroauueckue peKOMEHIALMU 10 CO3/IaHUI0 U (YHKIHOHMPOBAHUIO JIETCKHX
TEXHOITAPKOB «KBaHTOprymM» Ha 0a3e 00IIeo0pa3oBaTelbHBIX OpraHu3aluii (yTB. paclopsDKeHUEM
MunucrepcTBa npocetieHust Poccuiickoit @eneparmnm ot 12.01.2021 Ne P-4).

BHeypouHas 1esTeNbHOCTh SIBISIETCS COCTABHOM 4acThi0 00pa30BaTENBHOIO Ipolecca u
OJTHO¥ U3 popM OpraHU3alMu CBOOOIHOTO BpeMeHH oOydatomuxcs. B pamkax peammzanuun®I'OC
OOO BHeypouHasi ACATENHHOCTh - 3TO oOOpa3oBaTeibHas JEATEIHLHOCTH, OCYIIECTBIsIEMAas B
dbopMax, OTIMYHBIX OT YPOYHOW CHUCTEMBI OOY4YEHHS, M HampaBlIeHHas Ha JOCTHKCHHE
IUTAaHUPYEMBIX PE3yJIbTaTOB OCBOECHMSI 00pa30BaTENbHBIX IPOTrpaMM OCHOBHOTO OONIETO
oOpa3zoBanus. Peanuzamus pabodeii mporpaMMbl 3aHATUNH BHEYPOUHOU AESITETFHOCTU MO (GU3UKE
«QKcnepuMeHTalbHas (U3uKa U peleHue 3a1ad» CrocoOCTBYET O00MIEMHTENIEKTYaJIbHOMY
HaMpPaBIICHUIO PA3BUTHIO TMUYHOCTH OOYJaIOIINXCsI 8-X KIIACCOB.

duznyeckoe 00pa3oBaHKE B CHCTEME O0IIEro U CpeHEer0 00pa30BaHUs 3aHUMAET OJTHO U3
BEIyIUX MeCT. SBnssch (¢yHIAaMEHTOM HAy4YHOTO MHPOIMOHHUMAHUS, OHO CIIOCOOCTBYET
(GbopMUPOBaHUIO 3HAHUNA OO0 OCHOBHBIX METOJaX HAyYHOrO TMO3HAHMS OKPYXAloIIero MUupa,
(GyHIaMEHTAIBHBIX HAayYHBIX TEOPHH M 3aKOHOMEpHOCTEH, (OpMHUpPYET y ydaluxcs yMEHHs
HCCIIEIOBATh U OOBACHATH SIBJICHUS MPUPOJIbI U TEXHUKU.



Kak mkomnpHBIH TipeaMer, Gu3uka o0jagaeT OrpOMHBIM T'yMaHUTAPHBIM MTOTECHIIUAIOM,
OHAa aKTUBHO (OPMUPYET HHTEIUICKTYAIbHBIE W MHPOBO33PCHUECKHUE KadecTBa JIMYHOCTH.
Juddepernmarus npeamnonaracT TaKyr OpraHU3aIMIo mporecca 00y4eHus, KOTopasi yYUThIBacT
WHIUBUIYAIbHBIE OCOOCHHOCTH YYaIlIUXCsl, UX CIOCOOHOCTH W MHTEPECHI, TUIHOCTHBIN OIIBIT.
Jubdepenumanus oOydeHus: (GU3MKE TO3BOJISAET, C OJHOW CTOPOHBI, OOECHEYHTH 0a30BYIO
MOATOTOBKY, C APYTOH - YIOBJICTBOPUTH MOTPEOHOCTH KAXKIOTO, KTO TMPOSIBISICT WHTEpEC M
CIIOCOOHOCTH K MPEIMETY U BBIXOJUT 32 PAMKH U3y4eHHsI (DU3HKH B IIKOJIHHOM Kypce.

2. lean kypca

Omnwupasicb Ha MHIUBHIYaJbHBIE 0Opa3oBaTENbHbBIC 3alPOCHl M CHOCOOHOCTH KaXKJOTO
peOeHKa Ipu peanu3aluy IporpaMMbl BHEYPOUHOH AEATENbHOCTH MO (pU3HKe
«KCTeprUMEeHTalIbHAs (PU3MKA U pEeIIeHUE 33/1a49», MOXKHO JJOCTUYh OCHOBHOI LeJIH - Pa3BUTh
y 00y4awIuMxcsi CTpeMJyieHHe K [JajibHellleMy caMoolpeaeleHuI0, NHTEeIeKTYaJIbLHOM,
HAYYHOI ¥ NPAKTHYECKOI CaMOCTOSATEeIbHOCTH, I03HABATEJIbHOI AKTHBHOCTH.

JlaHHas mporpaMma Mo3BOJIsIET 00yYaroIUMCs 03HAKOMUTBCS ¢ METOAMKOM OpraHu3aluu
U TIPOBENICHUS SKCIIEPUMEHTAIbHO-UCCIIEA0BATEIbCKON AESITEILHOCTH B COBPEMEHHOM YU4e€OHOM
nporecce 1o (hu3MKe, 03HAKOMUTHCSI CO MHOTUMH HHTEPECHBIMH BOIIpOcaMM (pU3MKH Ha JAHHOM
sTane OOy4yeHHs, BBIXOAALIMMHU 3a pPAaMKM ILIKOJIBHOW IPOTPaMMBbl, PAaCHIMPUTH LEIOCTHOE
IpeJCTaBIeHHEe O InpolieMe JaHHOH Hayku. OKCIepUMEHTalbHas JAEATebHOCTh OyJer
CIIOCOOCTBOBATh PA3BUTHIO MBICIUTEIBHBIX ONEPAIUil M 00IIEMY HHTEIICKTYILHOMY Pa3BUTHIO.

He meHee BakHBIM (pakTOpPOM peayin3alliy JTAHHOM MpOrpaMMbl SIBISETCS CTPEMIICHHE
pa3BUTh y Yy4alUXCs YMEHHE CaMOCTOSTENIbHO paboTaTh, AyMaTh, SKCIEPUMEHTHPOBATh B
YCIOBUAX UIKOJBHOM Ja0opaTOpuM, a TakKe COBEPIIEHCTBOBATh HABBIKM apryMEHTALUU
COOCTBEHHOM MO3MIMU TO ONpenenéHHbIM BorpocaM. CoaepkaHue MPOrpaMMbl COOTBETCTBYET
MI03HABATEIbHBIM BO3MOXKHOCTSIM IIKOJIBHUKOB U MPEIOCTABIsIET UM BO3MOXHOCTh PabOTaTh Ha
YpOBHE TMOBBIIIEHHBIX TpeOOBaHMM, pa3BuBas ydeOHyro MoTuBanuio. CoxaepikaHue 3aHATUN
BHEYPOUYHOH JeSITeIbHOCTH MpeACTaBiIsIeT co00i BBEIEHUE B MUDP IKCIIEPUMEHTAIBHON (U3UKH,
B KOTOPOM y4YalllMecs CTaHyT MCCIIEI0BaTEeNIsIMU U Hay4aTbCs MO3HABATh OKPYKAIOUIUI UX MUP,
TO €CTb OCBOSAT OCHOBHBIE METOJbl HAyYHOTO TMO3HaHMA. B ycinoBuwsx peanusanuu
o0pa30BaTeNbHON MPOrpaMMbl IIUPOKO UCIIONIB3YIOTCS METOAbI Y4€OHOT0, UCCIEA0BATENbCKOTO,
npoOJeMHOro 3KcrepuMeHTa. PeOGEHOK B mpoliecce MO3HaHMA, NpUOOpeTas YyBCTBEHHBIN
(peHOMEHOIOTUYECKUIT) OMBIT, MEPEKUBACT IOJYyYEHHBbIE ONIYIIEHHUs M BIEYATICHHUS. OTH
nepexXuBaHus NpoOyXKIaroT M MmoOyxkaaT mporecc MbinuieHus. Cneuududeckas dopma
OpraHM3alK TO03BOJSIET YYAIUMCS O3HAKOMHUTBCS CO MHOTMMH HHTEPECHBIMH BONPOCAMHU
(Gu3MKK Ha TaHHOM 3Tare 00y4eHUs, BBIXOASIIMMHU 32 pAMKH LIIKOJIbHON MPOrpaMMBbl, PACHIUPUTh
LIEJIOCTHOE TpeACTaBlIeHUE O MpodiemMe AaHHOW Hayku. JleTu moisydaroT mpodeccroHaibHbIe
HaBBIKH, KOTOpPbIE CIOCOOCTBYIOT AajbHENIIeH COlManbHOM aganTayuy B o0IIecTBe.

Ilenvro  mporpamMmbl  3aHSATUA ~ BHEYPOUHOM  JEATENBHOCTH MO  (U3MKe
«KCcTeprUMeHTalIbHas (PU3UKA U PELICHUE 3a/1au», Ul yJaluxcs 8 Kiacca sSBISIOTCS:
* pa3BUTHE Yy Y4YalIUXCS IO3HABATEIbHBIX HHTEPECOB, HHTEIJICKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B Ipolecce peleHus MPaKTHUECKUX 33aad U CaMOCTOSITENIbHOTO MPUOOpETeHUs
HOBBIX 3HAHUM;
* (hopMupoBaHHE U Pa3BUTHE Y y4allUXcs KIIOYEBBIX KOMIETEHIIMA: yueOHO-TI03HABAaTEeNbHBIX,
MH(OPMALMOHHO-KOMMYHHUKATUBHBIX, COLIMATIBHBIX, U KaK CJIE/ICTBUE KOMIIETEHIIUHIMYHOCTHOTO
CaMOCOBEPILEHCTBOBAHMS;
* (opmHupoBaHUE MPEAMETHBIX U METANpPEAMETHBIX PE3yJbTaTOB OOYYEHMs, YHHBEPCATbHBIX
y4eOHBIX JIEHCTBUI;



* BOCIUTaHHE TBOPYECKON JIMYHOCTH, CIOCOOHON K OCBOEHUIO MEPEIOBBIX TEXHOJOTUUA U
CO3JIaHUIO0 CBOUX COOCTBEHHBIX Pa3pabOTOK, K BBIABMKEHUIO HOBBIX HJICH U TTPOCKTOB;

* peanmzanusl IeATEIHPHOCTHOTO MOIX0/a K MPEeIMETHOMY OOYYCHHIO HA 3aHATHUSX BHEYPOUHOM
NEATETLHOCTH 0 (PH3HKE.

Oco0OEHHOCTBIO BHEYPOUHOM JIEATEILHOCTH 0 (PU3MKE B paMKaxX KPYKKOBOU paOOTHI SIBISETCS
TO, YTO OHA HANpPAaBJICHA Ha JOCTH)KCHHE OOYYAIOIIUMUCS B OOJIbIIEH CTENEeHH JIMYHOCTHBIX U
METANpPEAMETHBIX PE3YJIbTATOB.

3. 3axauum Kypca

Jns peanuzanuu 1eneil kypca TpeOyercsi peleHrne KOHKPETHBIX MPAKTUYECKUX 3a/1ad.
OcHOBHBIE 32/1a41 BHEYPOUHOH JIEITETLHOCTH MO (PU3UKU:
* BBISIBJICHHE HUHTEPECOB, CKIIOHHOCTEH, CLIOCOOHOCTEH, BOBMOXKHOCTEH ydyallluXcsl K pa3inyHbIM
BUJIaM JI€ATEIbHOCTH;
* (opMUpOBaHUE NPEICTABICHUS O SBJICHUSAX U 3aKOHAX OKPYXKAIOLIEr0 MUpa, C KOTOPBIMH
HIKOJIbHUKH CTAJIKMUBAIOTCS B IIOBCEIHEBHON KU3HU;
* (opMupoBaHUe peaCTaBICHUS O HAYYHOM METO/Ie TO3HAHMUS;
* pa3BUTHE HHTEPECA K HCCIIEI0BATENbCKOM 1eATEIbHOCTH;
* pa3BUTHE OIbITA TBOPUECKOH 1E€ATEIBLHOCTH, TBOPUECKUX CIIOCOOHOCTEN;
* pa3BUTHE HAaBBIKOB OPraHU3alMi HAyYHOT'O TPYAA, pabOThI CO CIOBAPSIMH U SHLUKIIONEANUIMHY;
* CO3/IaHHE YCIIOBUH JUIsl pealu3aliid BO BHEYPOUHOE BpPeEMsI IPUOOPETEHHBIX YHUBEPCAIbHBIX
y4eOHBIX ACWCTBUI B YpOUHOE BPEMS;
* pa3BuUTHE ONbITa HEPOpPMAJIbHOrO OOIIEHUS, B3aUMOJECHCTBUSA, COTPYAHUYECTBA; I
paciypeHue paMoK OOIIEHHS C COLIMYMOM;
* (opMHUpPOBaHME HABBIKOB IMOCTPOCHMs (U3NYECKMX MOJEIEeH M ONpeNeleHus TPaHUIl HUX
MIPUMEHUMOCTH;
* COBEpIICHCTBOBAHWE YMEHHUI NPUMEHATh 3HAHHUS MO (QU3UKE AT OOBSACHEHMs SIBICHUH
MIPUPO/IbI, CBOWCTB BEILECTBA, PEHICHUS] PU3NYECKUX 33/1a4, CAMOCTOATEIBLHOTO NPUOOPETEHUS U
OLIEHKH HOBOM uHHpoOpManuu (U3NUECKOTO COJEP)KAHMs, HCIOIb30BAaHUS COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH;
* HCII0JIb30BAaHUE IPUOOPETEHHBIX 3HAHUM U YMEHUH JUIsl pEIIeHUs IPAKTUUECKUX, dKU3HEHHBIX
3ajau;
* BKJIIOYEHHE y4alUXCs B Pa3HOOOPA3HYIO JI€ATEIbHOCTh: TEOPETUUYECKYIO, IPAKTUUECKYIO,
aHAJINTUYECKYIO, TOMCKOBYIO;
* BbIpaOOTKa TMOKUX YMEHUI EPEHOCUTh 3HAHUS M HaBBIKM Ha HOBbIE (pOpMbI yueOHOI paboThI;
* Ppa3BUTHE COOOPA3UTEIBHOCTU M OBICTPOTHI PEaKIUH MPH PEIICHHUH HOBBIX PA3IMYHBIX
(bu3MUYecKrX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKOH e TEIbHOCTBIO.

4. Metoabl 00y4eHust U (pOPMbI OPraHU3ALUM AeATeJbHOCTH 00y4YarouXxcs

Peamu3amuss nmporpamMmsl  BHEYpOYHOM  JesATenpbHOCTH «Pu3Mka B 33Jadax W
HKCHEPUMEHTax» TpeAroiaraeT HHIMBUAYAIbHYI0O U TPYIMIOBYIO padoTy oO0ydaromuxcs,
IUTAaHUPOBaHUE W TPOBEICHHME HCCIIEOBATENILCKOIO 3KCIEPUMEHTa, CaMOCTOSTENbHBIN cOOp
JaHHBIX JUIsl PEIIEHUs NPAKTUYECKUX 3a]a4, aHAJIW3 U OLEHKY IOJYYEHHBIX pE3YJbTaTOB,
M3TOTOBJICHHE TocoOui u Mmoxenen. [Iporpamma mpegycMmarpuBaeT HE TOJIBKO OOydaromue u
pasBUBAIOIIME LENH, €€ peanu3alus CHocoOCTBYET BOCIHUTAHHIO TBOPUECKOW IJUYHOCTU C
AKTHUBHOM XWU3HEHHOW MO3UIMeN. BBICOKMX Pe3ysbTaTOB MOTYT JOCTHYb B JIAHHOM CIIy4ae He
TOJIBKO YYEHHMKH C XOPOLIEH IIKOIbHOM YCIIEBAEMOCTBIO, HO U BCE LEJIEYCTPEMIIEHHBIE aKTUBHBIE
pebsiTa, y)Ke CAeNaBIIre CBOW MpodhecCHOHATBHBIN BBIOOD.

5. [lnanupyemble pe3yabTaThl
JlocTrKeHNe MIaHUPYEMbIX PE3yJIbTaTOB B OCHOBHOM ILKOJIE NMPOUCXOIUT B KOMIUIEKCE
HCIOJIb30BAaHUS YETHIPEX MEXIUCUUIUIMHAPHBIX Y4eOHBIX mporpamm («PopMupoBaHue



YHUBEPCAIBHBIX YU€OHBIX JercTBHIY, «DopmupoBanne MK T-kKOMIIETEHTHOCTH 00YJarOIIIXCSI,
«OCHOBBI y4eOHO-MCCIEAOBATEIHCKONM M TPOEKTHON AesITenbHOCTH», «OCHOBBI CMBICIIOBOTO
yTeHUs] U pabOThl C TEKCTOM») U Y4eOHBIX MpOrpamMMm MO BCEM IpeaMeTaM, B TOM 4YHCIE MO
¢dusuke. [Tocne u3ydeHus mporpaMMbl BHEYPOUHOU ACSITEFHOCTH «IKCIIepUMEHTAIbHAsPU3NKa
U pelIeHue 3a/1a4» 00y4yarouecs:
* CHUCTEMATH3UPYIOT TEOPETHUYECKHE 3HAHMS W YMEHUS [0 PEHICHUIO CTaHIapTHBHIX,
HECTaHAPTHBIX, TEXHUYECKUX U OJIMMITUAJAHBIX 3a/1a4 PA3IUYHBIMU METOJAMH;
* BBIPAOOTAIOT HHIMBU/IyaTbHBIA CTHJIb PEIICHUS PU3NICCKUX 33]1aY;
* COBEPIICHCTBYIOT YMEHHS Ha MpPaKTHKE MOJb30BaThCS MPUOOpamMH, MPOBOAUTH H3MEpPEHUS
(bu3nuecKkux BeMWYUH (ONpEenessaTh ICHY JACNICHUs, CHUMATh MOKa3aHWs, COOJ0IaTh MpaBHiIa
TEXHUKH 0€301MacHOCTH);
* Hay4aTcsl MOJIb30BaThCsA MPUOOpPaMH, C KOTOPHIMH HE CTAJKMBAIOTCS HA YpOKax (DU3UKU B
OCHOBHOM IIIKOJIE;
* pa3paboTarOT ¥ CKOHCTPYUPYIOT TPHOOPHI M MOJIEIH JIJIsl TIOCTIEAYIOIIeH paboThl B KaOWHETE
(bu3uKH.
* COBCPIICHCTBYIOT HAaBBIKM THUCHBMEHHOW M YCTHOH pEYM B TMPOIECCEe HAIUCAHUS
UCCIIEIOBATENLCKUX Pa00T, HMHCTPYKUMM K BBIMOJHEHHBIM MOJEISIM M mpubopam, mpu
BBICTYIUICHHUSIX HA HAYYHO - TPAKTUICCKUX KOH(DEPCHIIMSIX PA3IMYHBIX YPOBHCH.
* OmpeAensAT NanbHEWIlee HampaBlIeHWE Pa3BUTHUA CBOMUX CIIOCOOHOCTEH, chepy HayUHBIX
HWHTEPECOB, OMPEICIATCS C BBIOOPOM JTabHEHIIIero 00pa3oBaTeIbHOTO MapIIpyTa, TaTbHEHIIEro
npodusns oOyueHus B CTapIIei HIKoJIe.

Ilpeomemmnvimu pe3yipmamamu porpaMMbl BHEYPOUHOU AESITETbHOCTHU SBISIOTCS:
1. yMeHure moNp30BaThCS METO/IaMU HAYYHOT'O TTO3HAHUS, POBOIUTH HAOTIOACHMUSI, IJITAHUPOBATh
Y TIPOBOJIUTH YKCIIEPUMEHTHI, 00padaThiBaTh Pe3yIbTaThl H3MEPCHHIA,
2. Hay4uThCS TOJH30BAThCS M3MEPHUTENbHBIMU MPUOOpPaMH (BECHI, JUHAMOMETD, TEPMOMETD),
COOMPATh HECIOKHBIC IKCTICPUMEHTAIBHBIC YCTAHOBKH JIJISl IIPOBEACHUS TPOCTCHINNX OIBITOB;
3. pa3BUTHE DIIEMEHTOB TEOPETUYECKOTO MBIIUICHHUS Ha OCHOBE (HOPMHUPOBAHHS YMEHUI
YCTaHABIIMBATh (DAKTHI, BBUICTATh TJIABHOE B W3Yy4aeMOM SIBJICHHUW, BBISABISATH TPUYUHHO-
CIIEJICTBEHHBIE CBSI3M MEXIY BETMYMHAMH, KOTOPBIE €T0 XapaKTepPU3YIOT, BBIIBUTATh THIIOTE3bI,
(hopmynupoBaTh BBIBOJIBL;
4. pa3BUTHE KOMMYHUKATHBHBIX YMEHUH: TOKIAIIBATh O PE3ylbTaTax dKCIEPUMEHTa, KPAaTKO U
TOYHO OTBEYATh HAa BOMPOCHI, HCIIOJIB30BATh CHPABOYHYIO JINTEPATYPY M APYTrde HCTOYHUKH
uHpopMalnu.

Memanpeomemuvimu  pe3yipmamamu  TPOTPAMMBl  BHEYPOUHOW  JICATEIILHOCTH
SIBIISTFOTCSL:
1. oBnajicHWe HaBBIKAMH CaMOCTOSTEIBHOTO NPHOOPETECHUS HOBBIX 3HAHWH, OpraHU3aluu
y4eOHOW JesATeNbHOCTH, TIOCTAHOBKM II€Jei, TUIAaHMPOBAHUS, CAMOKOHTPOJII W  OILICHKH
pPE3yJIbTATOB CBOCH JEATEIBHOCTH, YMEHHUSMHU TPEIBUICTh BO3MOXHBIC PE3YJIbTAThI CBOUX
JIEHCTBUIA;
2. TmpuOOpeTeHHWe OmbITa CAaMOCTOSTSIIBHOTO ITOMCKAa aHaim3a W oTOopa WH(GOpMAIUUA C
HCIOJIb30BaHUEM Pa3IMYHBIX HCTOYHUKOB U HOBBIX MH(OPMAITMOHHBIX TEXHOJIOTHIA AIIPEIICHUS
AKCIIEPUMEHTAITLHBIX 33]1a9;
3. popmupoBaHue yMeHH paboTaTh B TPYIIE C BHITOTHEHHUEM PA3IMYHBIX COIMAIBHBIX POJICH,
MPEJICTaBIATh M OTCTAMBATh CBOM B3IJISJIBI U YOCKICHHUS, BECTH JIUCKYCCHIO;
4. oByaJieHUE SKCIIEPUMEHTATLHBIMI METO/IaMHU PEIICHUS 3a/1a4.

JTuunocmuvimu pe3ynbsmamamu porpaMMbl BHEYPOUHOU ESTEIBHOCTH SBIISIOTCS:
1. cdopMHUPOBAaHHOCTH TO3HABATENIbHBIX WHTEPECOB, HWHTEIUIEKTYalbHBIX W TBOPYECKHX
CIOCOOHOCTEH yuaIuxcs;
2. CaMOCTOSITENIbHOCTh B TPUOOPETEHUHU HOBBIX 3HAHUH U MPAKTUUYECKUX YMEHUH;
3. mpuoOpeTeHrne yMEeHHs CTaBUTh Tepe]] Co0O0M Mo3HaBaTeIbHbIC 1EIH, BBIABUTATh TUIIOTE3HI,
JOKa3bIBaTh COOCTBEHHYIO TOUKY 3PEHUS;



4. mpuoOpeTeHNe MOJNOKHUTEIFHOTO SMOIMOHAIFHOTO OTHOLICHUSI K OKPY)XAroIeld Mmpupoie u
caMoMy ce0e KaK 4acTH MPHPO/IBL.

6. Cioco0blI O11eHKH YPOBHSI JOCTHKEHHS 00y4aloImMXcst
KagecTBO MOArOTOBICHHOCTH YYAILIMXCS OMPEAEISACTCS KA4eCTBOM BBIOJHEHHBIX MMHU pPadoT.
Kpurepuem OLEHKM B JaHHOM cllyyae SBJISETCS CTENEHb OBJIAZICHUS HaBbIKAaMM paboTHI,
CaMOCTOSITENIbHOCTh W 3aKOHYEHHOCTh palOThI, THIATEIBHOCTh HKCIEPUMEHTA, HAYYHOCTb
IIPeUIaraeéMoro peleHus npoodaemMbl, BHEIIHUN BU U KauecTBO pabOThl MpUOOpa WM MOJEIH,
COOTBETCTBHE UCCIIEAOBATENHCKOW paboThl TpeOyeMbIM HOPMaM U MpaBHiIaM 0(OPMIICHHS.
[ToompurenbHoil GopMOIl OLEHKM TpyAa ydalluxcs sBISeTCs JAEMOHCTpauus pador,
BBITTOJIHEHHBIX yYAIIUMUCS M BBICTYIJICHHE C Pe3yJIbTaTaMU MCCIEJOBAHUN Mepe]] pa3IndHbIMU
ayauropusMu (B Kjacce, B CTAapIIMX M MIAAIMX KilaccaX, YYUTEISIMH, IeJaroramu
JIOTIOJIHUTEIBHOIO 00pa30BaHusl) BHYTPU LIKOJIBI.
Pabora ¢ y4eOHBIM MaTepuanoM pa3HOOOpa3HbIX (OpPM JaeT BO3MOXKHOCTb KaXIOMY HX
YUaIIUXCS TPOSIBUTH CBOU CITOCOOHOCTH (B 00JIACTH CHCTEMATHU3aLUU TEOPETUICCKUX 3HAHWM, B
00JIacTH pelleHus] CTaHAAPTHBIX 3a]ad, B 00JIaCTH PELICHUsT HECTaHAAPTHBIX 3aJad, B 00JIaCTH
uccienoBaTenbckoil paborel M T.A.). CuTyanuuum ycmexa, CO3JAIOIINE IOJIOXKHUTEIBHYIO
MOTUBALMI0 K JIEATEIbHOCTH, SBJSIOTCS BaXHbIM (DAaKTOPOM DPAa3BUTHUS TBOPYECKUX U
MI03HABATEJIbHBIX CIIOCOOHOCTEH ydaIuxcs.

7. ConepskaHue NporpaMmsl
Cooeporcanue uzyuaemozo Kypca é 8 knacce

1. TemuioBbie siByenusi (7 4)
TennoBoe aBmxenue. Tepmomerp. CBsi3b TeMIEpaTyphl TeJla CO CKOPOCTBIO ABHIKEHUS €r0 MOJIEKYI.
BuyTtpennsis sneprus. J[Ba cnoco0a M3MEeHEHHs BHYTPEHHEH SHepruun: paboTa u Teruionepeiaya.
Bunel rerionepenauu.
KonnuecTBo TemnoTsl. Y neiabHasi TEIUIOEMKOCTh BELLECTBA. Y JIeJIbHAs TEII0Ta CrOPAHUs TOILIUBA.
3aKOH COXpPAHEHHUs YHEPIHH B MEXaHUUYECKUX U TEIUIOBBIX MPOLIECCax.

2. I3MeHeHHe arperaTHbIX cocTosinmii Bemectna (5 1)
[InaBnenue u oTBepaeBanue Tea. Temneparypa miaBiaeHus. Y AelibHas TEIUIOTA MIaBICHUS.
Hcnapenue u konaeHcaus. OTHOCUTENbHAS BIAXKHOCTD BO3/1yXa U ee uaMepenue. Ilcuxpomerp.
Kunenne. Temneparypa kuneHusi. 3aBUCUMOCTb TEMIIEPATYPhl KMIIEHUS OT JABJICHUSA. Y IeIbHAS
TEIUIOTa MapooOpa3oBaHUs.
OOBbsicHeHHEe U3MEHEHHI arperaTHbIX COCTOSHHUN BEIIeCTBA HA OCHOBE MOJIEKYIISIPHO-KHHETHYECKUX
IIPEICTaBICHUN.
[TpeoOpa3oBanust SHEPrUU B TEIUIOBBIX MalIMHAX. J[BUrarens BHyTpeHHero cropanus. [Taposas
TypOuHa. X0J0AWIbHUK. DKOJIOrHYeCKHe IPOOIEeMbl CIIOIb30BaHMSI TEIUIOBBIX MAILIUH.

3. Daexkrpuyeckue sisjenus (15 1)
OnexTpusanus Ted. [lBa posa 3JeKTpuuecKux 3apsiioB. [[poBOJHUKY, TUAIEKTPUKU U
MOJIYIPOBOJHUKHU. B3anMoelicTBrE 3apsKEHHBIX Tell. DJIEKTpUYecKoe moJie. 3aKOH COXpaHEHUS
3JIEKTPUUECKOTO 3apsija.
JMCKpeTHOCTH 3NIEKTPUIECKOTO 3apsiaa. DnekTpoH. CTpOoeHrnEe aTOMOB.
OnexTpuuecKuil TOK. I'abBaHMUECKHE IEMEHThI. AKKYMYJISTOPBL. DIEKTPUUYECKAs LIETIb.
BHCKTpI/ILIeCKI/Iﬁ TOK B MeTamrax. Hocurenn QJICKTPHUUICCKUX 3apdaa0B B NOJYIIPOBOAHUKAX, I'a3aX U
pacTtBopax anektponuToB. [lomynpoBogHukoBsie puOopsl. CHita TOKa. AMIIEpMET.
DnekTpuyeckoe Hanpsbkenue. BombTmerp.
DNEKTPUUECKOE COMPOTHUBIICHUE.
3akon Oma 171 ydacTKa 3JIeKTPUUYECKOH TeTTH.
VY nensHOE conporusnenue. Peocrarsl. [locnenoBarensHoe U apauIeIbHOE COEIUHEHUS
MIPOBOJIHUKOB.
Pa6ota u MmoutHoCTh TOKa. KosnyecTBO TEMmIoThI, BhIACIAEMOE TPOBOAHUKOM C TOKOM. CUeTUHK
JJIeKTpUYecKoi FHeprun. Jlammna HakanuBaHus. DJIEKTpOHArpeBaTeabHble Tpuoopsl. Pacuer



AJIEKTPOIHEPTUH, MOTpebIsieMoi ObITOBBIMU 3JeKTponpudopamu. Kopotkoe 3ambikanue. [1naBkue
IIpEeIOXPaHUTEIH.

4. JJIeKTpOMArHUTHBIE sIBJIeHus (2 1)
MarauTHoe noJie Toka. JIeKTPOMAarHUThl U X puMeHeHue. [locTossHHbIe MarHuThl. MarauTHoe
noste 3emutn. JleficTBUE MarHUTHOTO TOJIS HA MTPOBOAHUK C TOKOM. DIIEKTPOJIBHTaTeIb. IHHAMUK U
MHUKPOQOH.

5. CeeroBble siBJjieHus (5 1)
Uctounuku ceeta. [IpsiMonuHeliHOE pacpoCTpaHEHUE CBETA.
Otpaxxenus cBera. 3akoH oTpaxeHnud. [lnockoe 3epkao.
[Ipemomnenue cBera.
JIunaza. @okycHoe paccTosiHue TUH3EL. [locTpoeHre n300pakeHni, TaBaeéMbIX TOHKOH JIMH30H.
Ontuyeckas cuna muH3bL. [11a3 Kak ontuueckas cuctema. Onrudeckre mpruoOopsl.



KanennapHo-temarnyeckoe njianuposanue (1 rox ooyuenust)

Ne Tema 3ausaTus Jara
Mo nnany | ®dakr
TenuioBble siBjienus (7 4)
1 [TpakTraeckas padota Ne 1 «McciienoBanue n3MEHEHUS CO
BpPEMEHEM TEMIIEPATyphl OCTHIBAIOLICH BOIBDY.

2 Pewenne 3anay Ha Temy «/I3MeHEeHUE BHYTPEHHEN SHEPTHH,

paboTay.

3 Pemenue 3aau Ha TeMy «I3MeHEHNE BHYTPEHHEN SHEPTHH,

paboTay.

4 [TpakTudeckas padota Ne 2 «3ydeHne BoIBETpUBAHUS
BOJIbI C TEYCHUEM BPEMEHI»

5 [Tpaktuueckas pabota Ne 2 «V3yueHne BEIBETpUBAHUS BOIbI

C TEYCHUEM BPEMEHN»

6 OkcnepumenTanbHas padota Ne 1 «MccnenoBanue
aMOP(QHBIX T

7 OxcnepumenTanbHas padora Ne 1 «MccnenoBanue

aMOP(HBIX T
H3MeHneHne arperaTHbIX cOCTOSTHUI BenrecTBa (5 4)

8 DkcnepumenTanbHas padora Ne 2 «MccnenoBanue
TEMIIEPATYPHI IJIABICHUS U OTBEPICBAHUS

9 OkcnepumenTanbHas padorta Ne 3 «MccnenoBanue
BJI&KHOCTH BO3/IyXa»

10 OkcnepumeHTanbHas padora Ne 4 «3aBUCUMOCTD
TEMIIEPATYPhI KATICHUS OT JABICHUSD)

11 Penrenue 3amau Ha TeMy «VY iebHas TEIUIOTA
napooOpa3zoBaHUs»

12 Pemienue 3amau Ha Temy « KIIJ[ TernnoBeIx ABUTATENEH »

DnexkTpuyeckue sipiaenus (15 )

13 OkcnepumenTanbHas padota Ne 5 «MccnenoBanue
AIEKTPUIECKOTO OIS

14 Pemrenue 3ana4 Ha TeMy «DJIEKTpUUECKas 1IETIb U €€
COCTaBHBIE YaCTH

15 DkcrniepuMenTanbHast pabora Ne 6 «MccnenoBanue
ANEKTPUIECKOTO TOKA. [ ambBaHMUECKHE IIEMEHTHI,
AKKyMYJISTOPBI»

16 [Mpaktudeckas padora Ne 3 «M3roroBnenue
JIEKTPOCKOTIA»

17 OxcnepuMmeHTabHas pabora Ne 7 «MccnenoBanue
ANEKTPUUYECKON TIeTTH»

18 Pemenue 3anau Ha Temy «Cuia Toka. AMnepmeTp»

19 Pemenwne 3amaq Ha TeMy « DJIEKTPHUECKOE HATIPSKEHUE.
BonbsTmeTp»

20 Pemenue 3a1a4 Ha TeMy « DJIEKTPUUECKOE
COTIPOTHUBIICHHUE»

21 Pemenue 3agau Ha Temy «Onpe/enenre napaMeTpoB
AJIEKTPUYECKOH IIETH MPH MOCIEI0BATEIHHOM U
napajieIbkHOM COEIMHEHUH POBOTHUKOBY

22 Pemenue 3anau Ha Temy «Pacyet paboThl M1 MOIIIHOCTH
TOKa

23 OkcniepuMmenHTanbHas padota Ne 8 «MccnenoBanue




KOJIMYCCTBA TCIJIOTHI, BBIACIACMOC IIPOBOJHUKOM C
TOKOM»

24 [Mpaktuyeckas padota Ne 4 «ccnenoBanue Jamiibl
HaKaJTMBAHUSDY

25 DkcnepumeHTanbHas padota Ne 9 «KopoTkoe 3aMbIkaHHE U
ero nocnencTus. [InaBkue nmpegoxpaHuTe

26 DkcnepumeHTanbHas padota Ne 9 «KopoTkoe 3aMbIkaHHE U
ero nocaencTus. [laBkue nperoxpaHuTesm

27 Pemenue 3anau Ha TeMy «Pacder 31eKTpoIHEepruH,
noTpedIsIeMOoit OBITOBBIMU SJIEKTPOIIPHOOpaMI»

DJIeKTPOMATHUTHBbIE SIBJIeHUs (2 4)

28 DkcnepumenTaibHas padora Ne 10 «MccnenoBanue
MarHUTHOTO MOJISl TOKa»

29 OkcnepuMeHTanbHast padota Ne 11 «JleiicTBHEe MarHUTHOTO
HOJISL Ha TIPOBOJIHUK C TOKOM »

CgetoBbie siBienus (5 1)

30 [MpakTrueckas padora Ne 5 «MccenenoBanue oTpaskeHus
cBeTa. 3aKoH oTpaxkeHus. Ilnockoe 3epkano»

31 DkcnepuMeHTanbHas padota Ne 12 «MccnenoBanue 3akoHa
MPEIOMJICHUSI CBETA

32 | Pemenue 3aga4 Ha TeMy «PacueT OKYCHOrO pacCTOSHHS
JIMH3bI»

33 [Mpaktrueckas padora Ne 6 «ITocTpoeHue H300pakeHNiA,
JIaBaeMbIX TOHKOM JIMH30M»

34 [IpakTuueckas padorta Ne 7 «OnTuueckue npuOOpsl B

MIPUPOJIEN.




9. UndopMaHOHHO - METOIHYECKOE O0ecredeHmne

1. BueypouHas A€STeIbHOCTh MKOJILHUKOB. METOIMYEeCKHI KOHCTPYKTOP: MOCOOUE ISl yUUTest/
J.B. I'puropses, I1.B. Crenanos. - M.: TIpocBemenue, 2011. - 223 c. -. (CrangapTsl BTOpOTo
ITOKOJICHMS ).

2. BHeypouHas aesTenbHOCTh. [[puMepHbIi Ti1aH BHEYPOUHOU ACSITETLHOCTA B OCHOBHOM TIKOJIE:
noco6ue s yautens/. B.I1. Crenanos, JI.B. I'puropses - M.: IIpocsemenue, 2014. - 200 c. -.
(CtanmapThl BTOPOTO TTOKOJICHUS ).

3. Paboumne mporpammel. @usuka. 7-9 kimaccel: yaeOHO-MeToarueckoe mocodue/coct. E.H.
Tuxonosa.- M.: [Ipoda, 2013.-398 c.

4. ®enepanbHbIil TOCYIapCTBEHHBIN cTaHAApT 00IIEero 00pa3oBaHMs BTOPOTO MOKOJICHUS:
nesTeNbHOCTHBIN moaxon [Tekct]: Mmetonmudeckue pekomernanuu. B 3 4. Yacts 1/ C.B.AHannueBa;
nox obul. Pex. T.d.Ecenkosoit, B.B. 3apyounoii, aBr. Beryn. Ct. B.B. 3apyOuna — YnbsiHOBCK:
YUIIKIIPO, 2010. — 84 c.

5. 3anumarenbHas ¢usuka. [lepensman S.1. - M. : Hayka, 1972.

6. Xouy 6b1Th Kynubunsim. Dnemanckuit M.W. - M. : PUL] MK/, 2002.

7. ®uszuka s ysiedeHHbIX. Kubanpuenko A.f., Kubanbuenko M.A.- PoctoB v//l. : «DeHHKCY,
2005.

8. Kak ctarp yueHbIM. 3aHATHs 10 GuU3UKe 17151 cTapuiekiaccHukoB. A.B. Xyropckuit, JI.H.
Xyrtopckwuii, 1.C. Macinos. - M. : I'moGyc, 2008.

9. ®ponTaneHble JTabopaTopHble 3aHATUS MO ¢u3nke B 7-11 kimaccax o0meoOpazoBaTeIbHBIX
yupexnenuit: Kaura mis yanrens./moxa pea. B.A. Byposa, I'.I'. Hukudoposa. - M. : [IpocsenicHue,
1996.



