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JlonmonHuTenpHass o0meodpa3oBarenbHas (00mIepa3BUBaOIIasi) mporpaMMa paspaboraHa B
Llentpe nomomHuTensHOro oOpasoBanusi "/loMm HaywyHo#l Kojutabopauuu um. A.A.@Ppunmana's
COOTBETCTBUM C NpWIOKEHHEeM 1.2 K JMIIEH3MM Ha BeAeHUuEe oO0pa30BaTENIbHOW JESATEIbHOCTH OT
01.07.2016 T. Ne 2239 "JlononHuTenbHOE 00pa3oBaHUE JETEH U B3POCIBIX "

Pazpaboruuk: [TonexaeB J[.A., kaHmuaar GU3NKO-MAaTEMATHYCCKUX HAYK, JOUEHT KadeIpbl
¢busuku 1 TexHosoruu pusnueckoro daxynprera [IITTIY.

Penenzent: Barkuna A.A., kaanuaat Gpusuko-mMaTeMaTHIecKNX HAyK, MOMEHT Kadeapsl GU3NKHA U TEXHOIOTHN
¢usuueckoro axynprera [IITTIY.



AHHOTAIUA

B pamkax cuctembl TONOJHUTEIHLHOTO 00pa3oBaHUS MMEIOTCS OOJIbLINE BO3MOKHOCTH ISt
noMoiy oOy4aromemMycs B Mpo(ecCHOHATBHOM CaMOOMpPEICNCHIHH B HAYYHOW WM MHXKEHEPHOU
cdepe. Pannee BriItoYeHHE 00yYaIOIMXCS B OPraHU30BAHHYIO MPOEKTHYIO JIEATEIbHOCTh MTO3BOJISET
chopMHpOBATh y MIKOJIHHHUKA IMO3HABATEIBHBIN HHTEPEC U UCCIIEI0BATEIbCKUE HABBIKH.

HononuurtenpHass  o0meoOpa3oBaTelibHas —MporpamMma  “IKcrepuMeHTalIbHas  ¢usnka”
pa3paboTaHa ajs ydamuxcs 5 — 6 KJIacCOB C IIeNbI0 pacIIUpEeHus MPEACTaBICHUN 00 OKpYyKaroleM
MUpE, MOJyYEHHBIX B HA4aJbHOW IIKOJIe, C OAHONU CTOPOHBI, U MOATOTOBKA K M3YYCHHUIO (PU3UKH, C
Jpyroii ctopoHsl. [ TaBHas 3aqaua negarora — cOpMUPOBATh U MOJICPKUBATh HHTEPEC K H3YUCHHUIO
OKpYKaIoIllero Mupa yepe3 HaOoJIeHue W SKcrepuMeHT. [IpakThyecku Bce BpeMsi Ha 3aHATHSIX
y4aliyuecss BOBJCYEHBI B MPAKTUYECKYIO AEATEIbHOCTh — H3TOTOBJICHHE MPOCTHIX (UIUIECKUX
npubopoB u AeMoHCTpauuid. OTIUYUTETHLHOW OCOOEHHOCTHIO IMPOTPAMMBI SBIISETCS CO3/IaHUE
COOCTBEHHOI'0 MPOEKTa IIKOJIbHUKAMHU C JajbHeWIIeld MyOJIMYHON €ro 3aluTOi M OLEHKOH IO
€IMHBIM KPUTEPUSIM.

OTaMYuTeIbHOIl  4YepTOil  NMpOrpamMMbl  SBJIIETCS  BO3MOYKHOCTb  HCIIOJIb30BAHUE
COBPEMEHHOr0 J1ab0paTOPHOTO W H3MEpPUTENbHOro obopynoBanus JlaGopaTopuu BHUOpaLIMOHHON
THIPOMEXaHUKN  u3nueckoro (akymprera I[lepMcKOro rocyaapcTBEHHOrO T'yMaHHTapHO-
negarorndeckoro yHuBepcutera. Kak crnenctBue, 00ibllIoe BHUMaHUE B MPOTpaMMe YIENseTcs
IPUPOJHBIM SIBICHUSM, CBSI3aHHBIM C JKUIKOCTAMHU. B TedueHue Kypca IOHbIE HCCIEIOBaTENn
MPOBEAYT MHOXECTBO HMHTEPECHBIX (DU3MUECKUX OKCIEPUMEHTOB, HadMHas OT W3TOTOBICHUS
HE3aMep3alolIero COJIEBOIO BOJHOTO pPACTBOPa M HEHBIOTOHOBCKOM JKUIKOCTH, M 3aKaHYUBas
CO3JJaHUEM JIEKTPOMATrHUTA U CBETUIIbHUKA

[IporpaMmma «JkcnepuMeHTadbHasi (u3uka» pazpaboTaHa B COOTBETCTBUU  CO

CJICAYIOIIMMU HOPMATUBHO-IIPABOBBIMU JTIOKYMEHTaMH:

» OenepanbHbid 3aKk0oH OT 29 nekadpst 2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanum.

» Konnenuust pa3BuTHs AOMOJHUTENBHOrO oOpazoBanus neteit 10 2030 roga, yrBepkaeHHas
Pacniopszxkenuem IlpaBurenscra Poccuiickoit denepanuu ot 31.03.2022 r. Ne678-p.

» Pacnopsbxenue IlpaButenncrBa Poccuiickoit @enepaunu ot 29.05.2015 Ne 996-p «O6
yrBepxkaeHnn Ctpateruu pa3BuTus Bocnutanus B Poccuiickoit ®denepanuu 10 2025 rogay.

* [Ipuka3 MunucrepctBa npocsenienust Poccuiickoit deneparmu ot 27.07.2022 Ne 629 «O06
yrBepkaeHuH [lopsaka opraHu3allMd W OCYILECTBJIEHUS 00pa3oBaTeIbHOM JAEATENBHOCTH IO
JIOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IPOrpaMMam.

* [TocTtanoBieHue I'maBHOro rocyapcTBEHHOro caHutapHoro Bpada ot 28.09.2020 r. Ne 28
«O6 yrBepxkaeHun canutapHbix mnpaBuin CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOIOTHYECKHE
TpeOOBaHUS K OpraHU3alUsIM BOCIUTAaHUS U OOYYEHHs, OTAbIXa M O3/0pOBJICHUS JAETed U
MOJIOJIEKI .

* [Iucemo MunucrepcTBa o6pasoBanus u Hayku Poccuiickoit @enepanun «O HanpaBIeHUU
uHpopmanum» ot 18.11.2015 1. Ne 09-3242 «MeTtoauueckue peKOMEHJIAIMH 110 TPOEKTUPOBAHUIO
JIOTIOJTHUTEIIBHBIX 00IIepa3BUBAIOIINX MTPOrpaMM (BKII0Yas pa3HOYPOBHEBBIE TPOrPaAMMBI)».

* [Ipuxa3z MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanun ot 23.08.2017 Ne
816 «O6 yrBepxknaeHun Ilopsaka TNpUMEHEHHs  OpraHM3alMsSMH,  OCYIIECTBIISIOLIUMHU
00pa3oBaTeNbHYI0 JEATEIbHOCTh, AJIEKTPOHHOTO OOY4YeHMs, AMCTAaHLHMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTHI NpU peann3aui 00pa30BaTeIbHBIX MPOTPaMM.

* «Meroauueckue pekoMeHnaanuu MunucrepcerBa npocsenieHust Poccuiickoit denepanuu ot
20.03.2020 mo peanuzanuu 00pa30BaTEIbHBIX MPOTpaMM HAYAIBHOTO OOIIEr0, OCHOBHOTO OOIIETO,
cpeaHero ooOmero o0pazoBaHMs, 00pa30BATENbHBIX MPOrpaMM CpEIHEro MNpodecCHOHATHLHOTO
00pa30BaHUs U JOTOJIHUTEIBHBIX 00111€00pa30BaTENbHBIX MPOTrPAMM C IPUMEHEHHUEM HJIEKTPOHHOTO
00y4YeHHS U IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIT.



* IIluceMo MunucrepcTBa obpa3oBanusi U Hayku Poccuiickoit @enepamuu ot 28.08.2015
roga Ne AK — 2563/05 «O meroamueckux pexoMmeHmanusax» (MeToaudeckue peKOMEHIAIMH 0
OpraHu3any o0pa30BaTEIbHOM NEATENbHOCTH C HCIOJIb30BAaHUEM CETEBBIX (OpM pealn3alnuu
00pa3oBaTeNbHBIX MPOTPAMM).

* [Ipuka3 MwuHuctepcTBa HayKd W BbICHIero oOpas3oBanus Poccuiickoit denepanuu u
Munucrtepctsa npocerieHust Poccuiickoit ®eneparuu ot 05.08.2020 Ne 882/391 «O6 opranuzamum
U OCYyHIECTBJICHMHM OOpa30BaTENbHOW JEATENbHOCTH TPU CETeBOH  (Qopme peanu3anuu
00pa30BaTeNbHBIX IPOIPAMM».

* Vcras IIITIIY.

* JlokanbHble HOpMaTuBHbIE akThl IITTTIY.

Hanoansiemocts rpynmn:10-12 gyenosek.
PesxuM 3aHATHII ;3 akaJeMHUUECKUX Yaca B HEEIIO.

1. Heab u 3a1a4u 06pa3oBaTeJbHOI NPOrPaMMbI

Ilenv npocpammer — paclmIUpUTh NPEJCTaBICHUE 00 OKPYKAIOIIEM MHUpPE, MOIYYEHHBIX B
HAYaJbHOM IIKOJIE C OAHOW CTOPOHBI, U MOATOTOBUTH K HM3YYEHHIO (PU3UKU C APYroi CTOPOHBI,
chopMuUpOBaTh HABBIKK KOMaHIHON IPOEKTHOU pabOTHI.

3aoauu:
Oo0yuaromue:
® [I03HAKOMHUTHCA C (PyHAAMEHTATHbHBIMA HAYYHBIMH TIPEJCTABICHUSIMU 00 OKPYKAIOIIEM
MHDE;
® HAYYHUTHCS MPUMCHSITH ITOJIYICHHBIC 3HAHUS JIJISl OOBSICHEHHUS SIBIICHUI OKPYKAIOIIEro MUPA;
®  BBINOJIHATH Y4EOHBIE IKCTICPUMEHTAIBHBIC UCCIICIOBAHNS;
® [M03HAKOMHUTHLCS C COBPEMECHHBIM YICOHBIM M H3MEPUTEITHHBIM 000PYIOBAHUEM.

PasBuBarwmue:
e CcrocoOCTBOBAThH PACIIMPEHHUIO CIIOBAPHOTO 3aI1aca,
e CrocoOCTBOBAaTh  Pa3BUTHIO  MaMATH,  BHUMAaHHs,  KPUTHYECKOTO  MBIIUICHHUS,
MU300peTaTeNbHOCTH;

e crnocoOcTBOBaTh (POPMUPOBAHUIO UHTEPECA K HAYYHBIM U TEXHUYECKUM 3HAHUSIM;

® CrocoOCTBOBAaTh POPMHUPOBAHUIO YMEHUS MPAKTUIECKOTO MPUMEHEHHUS TOTYY€HHBIX 3HAHUH;

e chopmupoBaTh yMeHue GopMyIUpPOBaTh, APTyMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE.

BocnuraTeabHble:

L] BOCIIUTHIBAThH aKKypaTHOCTI) nu I[I/ICHI/IHJ'II/IHI/IPOBaHHOCTB HpI/I BBIITOJTHCHUHN y‘I€6HI>IX
BKCI'IepI/IMeHTaJ'II)HI)IX HUCCIICAOBAHUMU,

® CroCcOOCTBOBAaTh (POPMHUPOBAHUIO OIBITA COBMECTHOTO W WHAMBHUAYAJILHOTO TBOPYECTBA MPH
BBITIOJTHEHUH COBMECTHBIX YU€OHBIX UCCIIECIOBAHUNL;

e ($OpMHPOBATH YYBCTBO KOJUIEKTUBHA3MA M B3aMMOITOMOIIIH.

2. TIporno3upyembie pe3yJbTaThbl M CIIOCOOBI X MPOBEPKH
JInuHOCTHBIE pe3yJIbTaThl:
KPUTUYECKOE OTHOIICHNE K MH(POpMAIIUK U N30UPATENbHOCTD €€ BOCIPUSATHS;
pa3BUTHE JTI0003HATEIBHOCTH, COOOPA3UTEINBHOCTH;
pa3BUTHE BHUMATEJIbHOCTH, HACTOWYMBOCTH, 11€JIEyCTPEMIIEHHOCTH U aKKypPaTHOCTH;
dbopMUpOBaHHE KOMMYHUKATHUBHONW KOMIIETEHTHOCTH B OOIIEHWHM M COTPYJHUYECTBE C
JIPYTUMHU 00Yy4arOIUMUCS.

MeranpeameTHslie pe3yJabTaThl:
PerynaruBHbie yHUBepcaIbHbIE yUeOHbIE EHCTBUSA:
e yMEHHE IJITAaHUPOBATh U MPOBOJIUTH PUINYECKUIN IKCTIEPUMEHT.



ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUS:
® yMEHHE OCYIIECTBIISITh MOUCK HHPOPMAITUY;
® yMCHHE WCIIOJIb30BAaTh CPEACTBA HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH IS
peleHus yueOHbIX 3a/1a4;
® yMEHHE YCTaHaBJIMBATh IPUYUHHO-CIICCTBECHHbBIE CBS3U.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIe 1eiicTBUSA U COPT-KOMIETEeHIIUN
YMEHUE BBICIYIINBATh COOECETHNKA U BECTH JIUAJIOT;
yYMEHHE IJIAaHUPOBATh Y4eOHOE COTPYAHUYECTBO C APYTUMH 00yUYarOIIUMUCS;
BJIaJICHHE MOHOJIOTUYECKOH U JMaIOrHuecKor (hopMaMu peyH.
YMEHHE JOHECTH CBOIO MBICIb J0 COOECEIHUKOB, apryMEHTHPOBATh HJEU pPEIICHHS
[IOCTaBJIEHHBIX 3a7ay;
e CrocoOHOCTh paboTaTh B KOMaH/IE;
® CIOCOOHOCTH OIMMUCHIBATH PE3yJbTAT MPOEKTa MO KPUTEPUSM: COOTBETCTBHE MOCTaBICHHBIM
3a/1a4aM, OTKPBIBAIOLIMECS BO3MOKHOCTH U I'PAHULBI IPUMEHEHHUS.

IIpenmeTHble pe3yJIbTaThI
B pe3ynbraTe 0CBOSHHs MPOrpaMMbl 00 yUaOLTUECS TOJKHBI:
e UMETh [IEPBOHAYAIIbHBIE NIPEACTABIECHUH O (PU3UUECKON CYIIHOCTH SIBJIEHUN IPUPOJIBI;
e 3HaTh (hM3MYECKHE TMOHATUS W 3aKOHBI, OTHOCSIIMECS K COAEP)KaHUIO OOIIepa3BUBAIONICH
MIPOTPaMMBl;
® 3HATh OCHOBHBIE ATAIbI OPraHU3aAUU (PU3HUUECKOTO IKCIIEPUMEHTA;
® UMETb ONbBIT HAOTIOCHHS (PU3NUECKUX SBIICHUM;
® UMETh ONBIT BBINOJHEHUS NMPSAMbBIX U KOCBEHHBIX U3MEPEHUM C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB C YUETOM MOTPEITHOCTH U3MEPEHU.

®opma opranu3anuu 00pa3oBaTeJbLHOI0 MPoLIecca— IPyNIoBas.
@DopMbI POBEICHUA 3AHATHIL:

e 3aHATHE-HUCCIECIOBAHUE;

e TBOPYECKHE MPAKTUKYMBI;

e 3aHATHE-JIEKLUS;

e 3aHATHE C UCIOJIb30BAHUEM UTPOBBIX TEXHOJIOTUH;

e  TBOPYECKHI MPAKTUKYM;

e  3aHATHE-UCIIBITAHUE UTPHI;

e 3aHATHE-TIPE3EHTALMS IPOEKTOB;

. 3aHATHE C UCTIOJIb30BAaHUEM TPEHUHIOBBIX TEXHOJIOTUI
®opMBbI OPraHU3alUH Y4eOHOT0 3aHATHS .

®dopma opraHu3alUu JeSTEIBHOCTH T'PYNIOBas, MPU 3TOM OTIEIbHBIE BOIPOCH U OMIMOKH
paccMaTpUBAIOTCS B HHAMBHIYaTbHOM MOPSAIKE C KAXKABIM 00YyJarOIMMCs, UCXO0JI U3 OCOOCHHOCTEN
Ka)KI0ro 00y4aroIierocs B yCBOEHUU IPONHAEHHOIO MaTepuania.

IlepBasi 4acTh 3aHATHS NpEAINoyaraeT IMOJlydyeHHe OOy4aroIlMMCsi HOBOro Matepuana. Bo
BpEMs BTOPOM YacTH 3aHATHS 00yJarolUics MBITA€TCs CAaMOCTOATEIbHO PeaIn30BaTh MOITYYEHHYIO
TEOpeTHYecKylo 0azy B paMKax COOCTBEHHOro ImpoekTta. OIeHKa pe3ylbTaTOB MPOU3BOIUTCS
KOJUIEKTUBHO Bcel Tpymmoi. HekoTopble 3aHATHS MOJHOCTHIO MOCBAILIEHBI HW3YYEHHIO HOBOTO
MaTepHuaia, HEKOTOpbIE - pealM3alldd MPOeKTHOH paboThl. OOLIeHMEe Ha 3aHATHM BeAETCS B
CBOOOTHOM (hopMe — KKl 00yJaromuics B TI000M MOMEHT MOXKET 33J1aTh WHTEPECYIOIIUHA ero
BOINpoc 0e3 MOTHATHS pyKU. /laHHBIII MOMEHT OYeHb BajkeH B Ipoliecce 00y4eHMs, TaK KaK JIFoOoH
HEBBISICHEHHBIN BOMPOC, MOXXET MPEBPATUTHCA B MPENSATCTBUE AJS MOJydeHUs oOydaromumcs
MOCJEIYIONMX 3HAHUH 1 pealn3alui UM COOCTBEHHBIX MPOEKTOB.

TexHos0ruu 00yyeHus:

B mpouecce o0ydeHuss mo mporpamme HCIOJIB3YIOTCS pa3HOOOpasHbIe IeAaroruuyeckue
TEXHOJIOTMH:



TEXHOJIOTMM pa3BUBAIOIIEro OOyueHHUs, HampaBiIeHHblE Ha oOmiee LEJI0CTHOE pa3BUTHE
JUYHOCTH, Ha OCHOBE aKTHBHO-AESITENBHOCTHOIO CcHocoba OO0y4deHHs, YYHUTHIBAIOLIUE
3aKOHOMEPHOCTH Pa3BUTHUS U OCOOCHHOCTH MHIUBUYYMa;

TEXHOJIOTUM  JMYHOCTHO-OPUEHTHUPOBAHHOIO  OOy4YeHHs, HaIlpaBJIICHHblE Ha  pa3BUTHE
WHAMBUAYAIbHBIX  TO3HABATEIBHBIX  CIIOCOOHOCTEH  KaXIoro pedeHKa, MaKCHMallbHOEe
BBISIBJICHHE, PACKPHITHE U UCIIOJIB30BAHUE €TO OIBITA;

TexHoJIOTHH AU (HEepEeHIIUPOBAHHOTO O0y4YeHHUs, oOecrneyuBaImmue OOy4YeHHE KaKI0TO
00y4aromerocsi Ha ypoBHE €ro BO3MOKHOCTEH M CIOCOOHOCTEH;

TEXHOJIOTUM COTPYIHHYECTBA, pEau3yIOUIe JAeMOKpaTH3M, pPaBEHCTBO, MApTHEPCTBO B
OTHONICHUSIX TeAarora U o0y4yarouerocsi, COBMECTHO BhIpAOATHIBAIOT LENH, COJIEpKaHUe, AAI0T
OIICHKH, HaXO/ISICh B COCTOSTHUM COTPY/JIHHYECTBA, COTBOPUECTBA;

3I0pOBbecOEperampIIe TEXHOJOTUH, HaNpaBlIEHHbIE HAa COXpaHeHue, (OpMUpPOBAHHE W
YVKpeIUIEHUEe 370pOBbsl OOy4aroumxcs: MNpoQUIaKTUKA CKOJIMO3a, YKPEIJICHHE MBbIIIEYHOTO
KOopceTa, KOPPEKIHsl HEJIOCTaTKOB OCAaHKH; (opMHupoBaHHE y JaeTell HEOOXOAMMBIX 3HAHUM,
HABBIKOB IO 3J0POBOMY 00pa3y *KH3HHU, UCIOJIB30BaHUE 00YYAIOIIMMHUCS TOJYyYSHHBIX 3HAHUH B
MMOBCEITHEBHOW KU3HU.

MPOEKTHBIE TEXHOJIOTUU — JIOCTHXKEHUE eI Yepe3 JeTAbHYI0 pa3paboTKy MpoOiIeMbl, KOTOpas
JOJI’KHA 3aBEPIIUTHCS PeajbHbIM, OCSI3aEMbIM MPAKTHYECKUM PE3yJIbTaTOM, 0(OPMIICHHBIM TEM
WA MHBIM 00pa3oMm;

KOMIIBIOTEPHBIE ~ TEXHOJOTUH, opMupyrolnme ymeHue paboratb ¢  uHbOpMalueH,
HCCJIEIOBATENILCKUE YMEHHSI, KOMMYHUKATHBHBIE CIOCOOHOCTH.

®opMbI NPOBEPKHU Pe3yJbTATOB:

—Ha0II0/IeHUE 32 IKOJLHIUKAMU B TIpo1iecce paboThl;

— COpPEBHOBAHUS;

—MHAUBUAYalIbHbIE U KOJUIEKTUBHBIE UCCIIEAOBATEIbCKUE TIPOEKTHI.

DopMbI MOIBEIEHNUSI HTOTOB:

—BBITMIOJTHEHHE MPAKTUYECKUX 33aJJaHU -KEeICOB;

—UTOTOBOWM (OpMON peaM3aluyd MPOTPAMMBI  SBJISETCS TPE3CHTANUS TPYIIIOBOTO MU
WHAUBUIYAIbHOTO MPOEKTA.

3. Y4eOHO-TEeMAaTHYECKHUH IJIAH

Ne ni/m HasBanmue pa3sneia, TeMbl

Kosuiecrso wacos ®opMbI padoThI U OLCHKHU

pe3yJibTarTa
Bcero | Teopus | IIpakTuka

BBenenue B o0pa3oBaTenbHYyIO 1 1 0 ®opMupoBaHUE MPOEKTHBIX

MporpaMmy, TEXHUKA rpynn. Muacrpykrax nmo Th.

0€301MacHOCTH ['pynnosas pabota

Komanzgnas npoexTHast pabota 3 2 1 Jlexuus, 6ecena,

MMPaKTUYCCKAA pa60Ta

ATMochepHbIe SIBICHUS 7 2 5 I'pynmosas pabora.
Pemenue keiica.

[InaBanue Ten 8 2 6 I'pynmosas paboTa.
Pewrenne keiica.

DNeKTPOMarHUTHBIE SIBICHUS 8 2 6 I'pynnosas paboTa.
Pewrenue keiica.

[TonroToBka u 3amuTa nNpoexkToB | 9 0 9 I'pynmoBast pabora. 3amuTa
IPOEKTOB

HTroro: 36 9 27




4, KajgennapHblii yueOHbIH rpaduk

HaumeHnoBaHne KOMITIOHEHTA TPOTPaMMBI [TopsinkoBbie HOMEpPA MecsI1IEB Bceero
00y4JeHUs 4acoB
1 2 3
BBenenue B 00pa3oBaTenbHyIO IpOrpamMmmy, I 1
TeXHHKa 0€30MacHOCTH
Komannnas npoektHas padora JI2111 3
ATMochepHbIe SBICHUS JI2TI5 7
[TnaBanue Ten I JIII6 8
DJIEKTPOMArHUTHbIC SABJICHUS JI2113 I13 8
[ToaroroBka u 3amyMTa NPOEKTOB 119 9
Hroro: 12 12 12 36
9 Coaep:xxaHnue TeM IPOrpaMmbl
Hazpanue ®opmbl pabOTHI U OLIEHKU pe3yabTaTa
pa3zerna/TeMsl
BBenenue B OO6cyxnenue mpaBui Oe30macHOM pabOThl C Pa3TUYHBIMU MPUOOPAMH.
obOpazoBarenbHyl0 | OOCYyXJIEHHE CYIIECTBYIOIIUX HWCTOYHHUKOB OIACHOCTH, B TOM YHCIIC
MPOrpaMMy, TEXHUKA | SJEKTPHUUECKUX.
0€30MacHOCTH
Komannmnas Jlexknuu

poeKTHas paboTa

Uro Takoe npoekt. Kakue ObiBatoT mpoekTsl. CTpyKTypa NpoeKTa, ero
KU3HEeHHBIH UK. [ToTpeOHOCTD 1 npobiaema, Kak UCTOYHHUK HUJIEU MPOEKTA.
Cnoco6nl renepanuu uaen npoekta. llenenonaranme mo SMART. Ilouck
peurenus. [InanupoBanue. Peanusanus 3ambicna. OuHamMA3anus.

Komanma mpoekra. Ponu  y4aCTHMKOB IpOEKTa, WX 30HA
OTBETCTBEHHOCTH 3a o0umui pe3ynbrar. KommneTeHuInyu 4jeHOB KOMAaHBI,
croco0bl KOMMYHUKAallMM B KOMaHjae. Msrkue M >kecTkue HaBbIKH (soft
&hard skills), kak ux pa3suts. [IpaBuia paboTsl B KOMaH/IE.

Pesynbrar npoekra. Kak npexncrasnsate. UTo Takoe npeseHTanus U
IpyMnIoBas 3aunmra npoekTta. KTo u mo kakuM Kpurepusm OyJeT OLleHUBATh
pe3yibTar npoekra. JlanpHelmas cyap0a mpoekra. 3anmra aBTOPCKUX MpaB
Ha 1poekT. CamooneHka pe3ynbraTa Ipoekta. Peduekcust — kak
00s13aTeNIbHBIN AIIEMEHT MOJIBEIEHUS UTOTOB ITPOEKTA.

IIpakTHYecKkue 3aHATHSA

annmec;{ IMpOBOAAT HWIPBI Ha KOMaH}IOO6p330BaHI/Ie, 3HAKOMSTCA
Ipyr ¢ apyroM, (GOpMHPYIOT KOMaHIBI, OOCYXIAlOT TpaBuiia pabOThl B

MIPOEKTE.
ATMmocdepHbie Jlekuun
SIBJICHUS OOcyxeHne MOHATHI: BO3IyX, aTMocdepa, TaBIeHIE

IIpakTHYeckHe 3aHATHA

VYyamuecss paboTaroT B y4eOHOW ayqUTOPHH, MPUMEHSIOT MOJYUEHHBIH
TEOPETUYCCKHI  MaTepuall B OKCIEPUMEHTaX IO  JEMOHCTpAINH
aTMoc(epHOTO JTaBJICHHUS:

®  OIBIT C IEPEBEPHYTHIM CTAKAHOM,

e (¢ontan ['epona,




OTIBIT C SIMIIOM B OYTBUIKE,

BEpTIIAscsA 3MEUKa,

JIEMOHCTpALIUS KUTIEHHS BOJIbI IPU MOHMYKEHHOM JaBJICHUH,

(hOKyC C MOHETOU U CTAaKaHOM.

B xone 3aHATHMH pemieHWe BCeX 3aJaHUN MPOBEPSETCS, pa3douparoTcs
JOIYIIEHHbIE OIIMOKH, O0O0CYXIaeTcsi H3yYEHHBIH TEOPeTHUECKUd H
IIPAaKTUYECKUI MaTepHall.

['pynmnoBast paboTta 1o TeMe NpoeKTa

IlnaBanue Texn

Jlekuun

O6CY)KI[€HI/IC SIBJICHUI W TIOHATHIA: IIJIaBaHHUE TECJI, IINIOTHOCTh

HpaKaneCRne 3aHATHSA

VYyammecss paboTaloT B y4yeOHOH ayAWTOPHH, MPUMEHSIOT MOIY4EeHHBIN
TEOPETUYECKHI MaTepual B IPOLECCe JACMOHCTPALMHA OTIHYAIOIICHCS
IJIOTHOCTH Y pa3JIMIHBIX )KI/II[KOCTef/'I " TBCPABIX TCII.

® CO3JaHue MUPAMUIBI KUAKOCTEH (BOJIa C COJIBIO, MACIIO, CIIUPT);
JEMOHCTpaIus «OypH B CTAaKaHE» C UCIOJIb30BAHUEM aCITUPUHA;
JIEMOHCTpAIIHS TUTABAHUE alleIbCHHOB/KYPHHBIX SIUII B BOJI;
IJIaBaHKME M3I0Ma M BUHOI'PaJa B ra3MPOBAHHOMN BOJIC;
CO3/IaHHE KapTE3UaHCKOI'0 BOJI0JIa3a.
['pynmoBasi pabora 1o TeMe nmpoeKTa

DNEeKTpUYECKUE
SIBIICHHSI

Jlekuun

OO6cyxaeHne sBICHUH, MOHATUH, TPUOOPOB:
JJIEKTPUYECKUH TOK, JICKTPHYECTBO, 3JIEKTPO(POPHAsl MaIlIMHA, MYJIbTUMETP

HpaKaneCRue 3aHATHSA

VYuamuecss paboTalOT B y4eOHOH ayAWTOPHH, MPHUMEHSIOT TOJTYYCHHBIN
TEOPETUYCCKHI MaTepuall B TMPOIECCEe HU3MEPEHUS DICKTPUICCKOTO
HANPSDKEHUS M U3TOTOBIICHUS! HICTOYHUKOB TOKA:
® H3MEpeHUE HANPSHKEHUS B DJICKTPHUICCKOH CeTH;
® HM3MEpeHUE HANpPsHKEHUS OaTapeiky;
e JieMOHCTpalusi OECKOHTaKTHOTO 3aropaHusi 3Heprocoeperaroein
JIAMITBI OT IIJIa3MEHHOM JIAMITHI;
e 13rOoTOBIIeHUE OaTapeiku u3 KapTodens (TMMOHA) sl CBETOIUO/IA;
e o0yueHue naiike MpoBOJIOB.
I'pynnoBas paboTa 1o TeMe NpoeKTa

MarsuTHbIC SIBICHUS

Jleknnn

OO6cyxnenue siBIeHUI 1 PUOOpPOB:
MarHUTHOE 1oJie 3eMJIM, YEPHbIE U IIBETHbIE METAJUIbI, MATHUTHI, KOMIIACHI.

IIpakTnyeckue 3aHsATHS

VYuyamuecss paboTaloT B y4ueOHOH ayAWTOpUH, MPUMEHSIOT MOJTYYEHHBIN
TEOPETUYECKHI MaTepuall B TMpOILECCe HU3MEPEHUs AIIEKTPUUYECKOTO
HaANPsDKEHUS U U3TOTOBJIEHUS UCTOYHUKOB TOKA:
®  U3TOTOBJIEHHUE JIEKTPOMAarHUTa U3 MPOBOJIOKH, OaTapedKH U IBO3/);
® W3y4YeHHWE MAarHUTHOTO TIOJII C TIOMOINBIO JIaTYUKOB Vernier:
«pa3MHUHHPOBAHME)» BOCHHBIX I0JIEH, UTPa B CTAKAHYUKHU.
e JIeMOHCTpaIus padoThl TMHAMO-MAaIINHBI.
['pynnoBas paboTta 1o TeMe NpoeKTa

IToaroroska n
3aIUTa MPOCKTOB

I'pynnoBas 3amurta mpoekToB. OOCyXkaAeHHE TMOJyYEeHHBIX pPEe3YJIbTaTOB.
Pednexcus.

9 Ycaosus peaJu3anuyu NporpaMmbl

KaapoBble yc10BuS peajin3aliuu MPOrpamMmbl




[Tporpamma peanusyetcst cuiiaMu Kadenp U NoapasaesieHHil yHUBepcuTeTa, 001aJaroluMu
HEOOXOMMBIMHU M TOCTATOYHBIMU KaJPOBBIMHU pECypcaMu

TpeGoBanus kK KaAPOBBLIM pecypcam:

¢® 3HAHUC B03paCTHOI71 neaaroruky U rcCuxoJI0Iruu;

¢ OIIBIT pa6OTLI C ICTbMHU,

¢ OIIBIT pCAIM3allun U yIIPABJICHUA IIPOCKTAMMU,;

* 3HAHHUEC COBPEMEHHBIX CPCACTB OLCHNBAHUA,

¢ HCIIPCPBIBHOCTDH HpO(i)CCCI/IOHaJ'IBHOFO Pa3BUTHA 1I€Jarora.

Komnerenuuu neJaroru4ecKoro paGoTHHUKA, peaTu3yoiero JAOMOJTHUTEIBHYI)
001meo0pazoBaTe/ibHYI0 IPOrpamMMmy:

° OGGCHG‘-II/IBaTb YCIOBUA JIA YCHCHIHOﬁ ACATCIIbHOCTH, O3UTUBHOU MOTHUBAIlMHU, a TAKXKC
CaMOMOTHBHUPOBAHHUS 00y4aIOIINXCS;

® OCYHICCTBJIIATH CaMOCTOSITENILHBIN ITOUCK U aHaJIu3 I/IH(l)OpMaIlI/II/I C MMOMOIIBI0 COBPEMCHHBIX
MH(OPMAILIMOHHO- TOUCKOBBIX TEXHOJIOTHIA;

¢ OpraHrU30BbIBATb U COIIPOBOXKIAATH yT-Ie6HO-I/ICCJIeIIOBaTCJ'H)CKYIO " MMPOCKTHYIO ACATCIIBHOCTD
00y4aromuxcsi, BHITOJTHEHUE UMH KOMaHIHOTO MTPOEKTa;

* YMETh UHTEPIIPETUPOBATH PE3YyIbTAThI TOCTHKECHUN 00y4arOIINXCS;

* OpHUEHTHUPOBATHCI B COBPEMEHHBIX HWH(OPMALMOHHBIX TEXHOJOTUSX, B METOJax
WCCJICJIOBAHHS,

* IMETh HAaBBIKU Pa3pabOTKH, MPOEKTUPOBAHUS, TECTUPOBAHUS C COBPEMEHHBIM ITPOrPAMMHBIM
00ecCIICUCHHEM;

* 3HaTh OTKPBITOE MPOTPAMMHOE OOecrieueHue B 001acTu HHPOPMAITMOHHBIX TEXHOIOTHIA;

paboTaTh ¢ TUTIOBBIM MTPOTPAMMHBIM 00€CIIEYCHUEM ISl paOOT B 00J1aCTH UCCIICIOBAHMIA,

* UMETh MPEJICTABICHHUE O TEXHUKE O€30MacHOCTH MPpH paboTe B pu3ndecKoii 1abopaTopuu.

MarepuanbHO- TEXHHYECKHE YCIOBHUS PeaJnu3aliy MPOorpaMmbl

Qusuueckoe u uzmepumenvrHoe 0b60pyooeanue
HaGop apeomeTpos;
KOMIIIEKT ITaHreHuupKyJiIed 1 MUKPOMETPOB;
Amnanoro-ungpoBoii npeodpasoBarens Labquest ¢ KOMIUICKTOM [TaTYMKOB PacCTOSHUS,
TEMIEPATYPbl, MATHUTHOTO MOJIS, CHJIbI, OCBEIIEHHOCTH;
OnexTpodopHas MalllnHa,
KoMmmiekT MynbTHMETpPOB;
KommnekT OaTapeexk;
KoMmiekT HeoAMMOBBIX MarHUTOB;
Habop xomnacos;
KoMIuTeKT MUKpOCKOTOB.

el

©oN A

HononnumenvHoe obopyoosanue
[MasimbHAsT CTAHIIMS, OJIOBOOTCOC, KTPEThS PyKay;
Ouku 3aIUTHBIC, PECITUPATOPHI, 3AIUTHAS O/IeXK]a aHTHCTaTH4ecKast, nepdaTku x/0 ¢ [1BX;
CBUY — neus;
KoMIutIeKkT MepHBIX CTaKaHOB, MEH3YPOK B TPOOUPOK.
Annapamuoe u mexnuuecxkoe obecneuenue

HoytOyk ¢ 10CTYIOM B HHTEPHET;
Amnanoro-ugpooit npeodpazoBatenb LabQuest;
3. IlpeseHTtanuonHoe 000pynoBaHUE (TIPOSKTOP C IKPAHOM) C BO3MOKHOCTBIO MOKIIOYECHUS K

KOMITBIOTEPY.

NS

=

Ilpoepammmnoe obecneuenue
1. LabQuest Viewer;
2. Tlaket oducnoro I10.
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IIpumepsnl KelicoB, HaNPaBJIEHHbIC HA YCBOCHHUE Pa3/1e/10B MPOrPaMMbl

[TpoGneMHass cutyanus:

Keiic 1. U3rorosienue BogoJasza
Kareropus kefica: 6a30BbIii.
Mecro kelica B ctpykType moaysist: [naBanue tei.

MOXHO JIM MHM3T'OTOBHUTH YCTpOﬁCTBO,

MOJIb30BaTENs OYJET TOHYTh WJIM BCIUIBIBATh B BOJIE?
[TpuBsi3Ka K MPEAMETHBIM 00JIACTSAM 3HAHUS: (PU3UKA, TEXHOJIOTHSI.
enu ketica: [IponykToBas — co3ianue Bo0J1a3a.
OO0pa3oBarenbHast —3aKperyiCHUE 3HAaHUM 00 YCIOBUSAX IUIaBAHUS Tell.

KOTOpPOC 1O IKCJIAaHHIO

Otambl  peaJd3allid  [POEKTa: Keiic  paccuutan  Ha 3 gyaca  paboThL.
JIOPOYKHASI KAPTA KEMCA
JdTan padboTbl Heanb Onucanue Inanupyemblii
pe3yJabTar
Beenenue O6ocHoBaHMe BBenenue B mpobiieMaTuky [TpucBoenue 3a/1a4u
AKTyaJIbHOCTH Kelica, BBIOOD
paboThI HaJl HaIpaBlieHUsI PabOThHI
3a/1auen Keca
[ToaroroButenbHblil| Onpenenenue Omnpenensercs cnucok | Criucok o0opyoBaHus U
HE00X0UMOT0 000py/IOBaHUSI M PACXOJHBIX | PACXOJHBIX MAaTEPUAJIOB
o0opynoBaHus MaTepuasIoB, HEOOXOAMMBIX
JUIsl U3TOTOBIICHHS BOJIOJIA3a
Peanuzanmonnsiii | MsroroBienue C nomompto BbeiOpaHHOrO | PaGouas MOJIeTh
BOJ/I0NIa3a o0opynoBaHus BO/IONa3a
M3rOTaBIIMBAETCS BOJOJA3 H
TECTUPYETCS ero
paboTocrnocoOHOCTh
DKCIEePTHBIN Kommynukamust ¢ | O6¢cyxaenue  pesynbTaToB | [lomydeHHas skcrnepTHas

AKCIIEPTHHIM
CO0O0IIIECTBOM

paboTsl, pedraexcust

OLIEHKa, pa3pabOTaHHBIN
IJIaH NalIbHEHUIIEro
pa3BUTHS TPOEKTA

Keiic 2. U3roroBJ/ieHne «0BOLIHOI» OaTapeiikn

Kareropus keiica: 6a30Bblil.
Mecrto kelica B CTPYKTYpe MOAYJIS: DIEKTPUUECKUE SIBJICHUS.
[TpobnemHast cuTyanus: MOXKHO JIM B IOMAITHUX YCJIOBUSX CO3/1aTh MCTOYHHUK TOKa?
[TpuBsizKa K MpeMETHBIM 00JIaCTAM 3HaHUA: (PU3HKA, TEXHOJIOTHUSI.
Llenu keiica: [IpogykToBast — U3roToBiIeHUE OaTapeku.

OO6pa3zoBarenpHas —3aKperieHne 3HaHUH 00 JIEKTPUUECKUX SBICHHSIX.

Oransl  peanu3anuu MPOEKTA:! Keiic paccuMTaH Ha 3 gyaca  paboThL
JIOPOKHASI KAPTA KEMCA
JTtan padoTsl Hean Onucanne ILnanupyembIi
pe3yjabTar
Brenenue O6ocHoBaHMe Beenenue B npobnematuky | [IpucBoenue 3a/1aun
aKTyaJIbHOCTH Kelica, BBIOOD
paboThI HaJ HaTpaBlieHUs] PabOTHI
3agaden Keica
[ToaroroButensHblii| OnipeneneHue Onpenensercs criicok | Criucok 00opynoBaHus U
HEO00XO0IUMOTO 000py/IOBaHUs U PACXOJIHBIX | PACXOJHBIX MAaTEPHUAJIOB
00opyoBaHus MaTepHaioB, HEOOXOIUMBIX
JUTSt W3TOTOBJICHUS
Oarapeiiku
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Peamuzanmmonuri | U3rorosienue C mnomomipio BbIOpaHHOTO | PaGouas MOJEINb
Oarapeiiku 000pyI0BaHUS Oarapeiiku
M3TOTaBIUBaeTCsA Oarapeiika
u TECTUPYETCA ero
paboTOCIIOCOOHOCTH
DKCIEPTHBIN Kommynukarmuss ¢ | O6cyxknenue  pe3ynbtaToB | [lomydeHHast skcriepTHas
3KCHEPTHBIM paboTsl, pedrexcus OIICHKA, pa3pabOoTaHHBIH
COOOIIECTBOM J1aH JaTbHEHIIIEro
pa3BUTHUS IPOEKTA

Keiic 3. UToroBplii mpoexkT

HToroBbIit HHIWBUAYATBHBIN MPOEKT IEIECO00Pa3HO OIEHUBATH 10 110 5-TH OAJUTHHON CHCTEME, HCTIONB3YS
Ta0JIuUILy:

Kpurepun Ornenka

CooTBeTCTBHE HOMHHAILINHI

AKTyaJIbHOCTb

3HAYUMOCThH

HoBusna

OpUTHHAJILHOCTh

ITpopaboTaHHOCTH MPOOJIEMBI Pa3padOTUYHMKAMHU

PeanucTuyHOCTh peanu3anyu

OdopmieHue

bromkeT npoekTa, ero OonTUMHU3aIus

OrneHka KauecTBa 3alIUuThI

8 Meroanueckne MaTepruaIbI

[Ipomtecc oOydeHuss MO AOMOJHUTENHHOW OOIIEpa3BUBAIOIICH TMPOTpaMMe TPEAyCMATPUBAET
cienyromye GopMbl JMATHOCTUKU M ATTECTAlIU:

° BXO,I[HaSI AWNarHoCTrkKa, NpoOBOAUTCA NEPCa HAYaJIOM 06y‘leHI/I$I " npeaHasHauCHa IJIS BBIABJICHUA
YPOBHA NOATOTOBJICHHOCTHU o6y11afou11/1xc;1 K YCBOCHHUIO ITPOTrpaMMBIL.

@DopMbI KOHTPOJIS: YCTHBIH OMpoc, HaOMI0AeHUE, IPAKTHUECKast paboTa, TBOPUECKHUI MTPOEKT.

* MTorosast 1narHocTHKa MPOBOJUTCS IIOCIIE 3aBEPILICHHS BCeH yueOHOW MporpaMMbl B BUJE 3alLUThI
WTOTOBOTO IpoeKTa. [IJi oTCIIeKBaHUs Pe3yIbTaTUBHOCTH peain3alui o0pa3oBaTeIbHON
MPOTrpaMMbl BO3MOXKHO HCIOJIb30BaHUE CUCTEM MOHUTOPHUHIOBOI'O CONPOBOXKICHHUS
00pazoBaTeIbHOrO MpoIIecca, ONPEAeIISIOINe OCHOBHBIE (POpMUpYEMBIE Y 00YUAIOLINXCS
MTOCPEACTBOM peaTn3aluy IPOrpaMMbl KOMIIETEHTHOCTEH.
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