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IHosicuuTe/IbHAA 32N CKA
[IporpaMMa  BHEYpPOYHOM  JESITEIBHOCTH  «»  HMMEET  €CTECTBEHHOHAYYHYIO

HaIpaBJIEHHOCTb; BKJIOYAeT B ce0sl M3YydeHHE TeOopHUH B 00JacTh (U3NYECKUX SIBJICHUH U

MPaKTUYECKON YacTH.

Pabouass mporpamma Kypca BHEYPOUYHOH JeATEIbHOCTH pa3zpaboTaHa Ha OCHOBE CIEAYIOIIUX

HOPMaTHUBHO-IIPaBOBBIX JIOKYMEHTOB:

e @enepanbHoro 3akoHa ot 29.12.2012 r. Ne273-®d3 «O6 obpazoBanuu B Poccuiickoit
denepanum»

e Crparerun paszButus BocniutaHus B Poccuiickoii denepannu Ha nepuoa ao 2025 roga
(yrBepxeHa pacnopspkenueM [IpaBurensctBa Poccuiickoit @enepaunn ot 29 mas 2015 r.
Ne996-p)

e [locranoBnenuem [ maBHOro rocygapcTBeHHOro caHutapHoro Bpaya P® ot 28 centsadps 2020
r. Ne 28 "OO6 yrBepxknenun canutapubix mpasuin CII  2.4.3648-20 "CanurtapHo-
SMUJEMHUOJIOTUYECKUE TpeOOBaHMSA K OpraHU3alUsM BOCIUTAaHUS M OOy4eHHUs, OTAbIXa U
03JI0pOBJICHUS JIETEH U MOJIOACKH ";

e [locranoBieHnueM ['J1aBHOr0O rocy1apCTBEHHOrO CaHUTAapHOro Bpada Poccuiickoit denepanuun
or 28.01.2021 Ne 2 "OO6 yrBepkaeHHHN caHWUTapHBIX mpaswia U HopMm CanlluH 1.2.3685-21
«'urueHnyeckue HOPMATUBBI W TpeOOBaHUS K OOCCICUCHHIO O€30MacHOCTH W (MJIN)
0e3BpeAHOCTH IS YeIOBeKa (PaKTOPOB Cpebl OOUTAHUS»;

e Meromuueckux pexkomengauuii  C.B. JlozoBenko T.A. Tpymmua. Peanuzanus
0o0pa3oBaTeNbHBIX MporpaMMm Mo (U3MKE W3 YacTH Yy4yeOHOro miuaHa, (opmupyemoit
yYaCTHUKaMHU 00pa30oBaTelIbHBIX OTHOLICHHH, C MCHOIb30BaHHUEM O00OpYIOBaHUS JETCKOTO
texHonapka «lIIkonbHblli KBaHTOpUYM», «Touka poctay, Mocksa. 2021
[IporpamMma HampaBieHa Ha OOydeHHE pPAllMOHANBHBIM IMpHEMaM MPUMEHEHUs 3HaHWM Ha

MIPaKTHKE, a TaKXe MEPEHOCY YCBOEHHBIX 3HAHUW M YMEHHMI B AQHAJIOTMYHBbIE U U3MEHEHHBIE

yCIIOBHUSL.

Peanu3zanust mporpaMMmbl akTyajdbHa Jis MOBBIIICHUS MOTHUBAlMM K OOy4eHUIO (PU3UKU U
aCTPOHOMMH, PA3BUTHUS HHTEIUIEKTYAIbHBIX BO3MOKHOCTEH 00yJaroImuxcs.

[Iporpamma paccumtana Ha aeteit 16 - 17 mer. PaGortas mHauBHIyalbHO, TTapaMu WJIH B
KOMaH/ax, oOydaromiuecs: JOOBIX BO3PacTOB MOTYT YYHUTHCS, CO3[aBasi U IKCIEPUMEHTHPYH,
MIPOBO/IS CCIICAOBAHMS, COCTABIISAS OTUETHI U 00CYK1asi MU, BOSHUKAIOLINE BO BPEMs H3yUCHUS
pa3HbIX (U3UYECKUX SIBJICHUU.

[Iporpamma paccuntana Ha 1 rog oOydeHus
AKTYyaJIbHOCTB NPOTrPaMMBbI

[Iporpamma Kypca UMeeT COLMAIbHYIO 3HAYUMOCTD JJIsl Hamiero odmecTsa. Poccuiickomy
00I11ecTBY HY>KHBI 0Opa3OBaHHBbIE, HPABCTBEHHbIE, MPEANPUUMYHUBBIE JIOAH, KOTOPHIE MOTYT

CaMOCTOSITENIbHO NMPUHUMATh OTBETCTBEHHBIE PELICHUS B CUTYallUsIX BbIOOpa, MPOTHOZUPYS HUX

BO3MOXKHBIE mocieacTBusd. OIHOW M3 3a/ady CEroJHSALIHEro oOpa3oBaHMsS — BOCIUTAaHUE B

ydaliemcs caMocToATenbHON JuuHocTH. [Ipeanaraemas mporpaMMa crocoOCTBYET Pa3BUTHUIO Y

YUYaAIIUXCS CaMOCTOATENBHOIO MBIIIICHUS, (OpMHUPYET Yy HHUX YMEHHUS CaMOCTOSTEIBHO

npuoOperaTb W MPHUMEHSATh TONYyYEeHHBIC 3HAHUS Ha TpakThke. PazButue m QopmupoBanue

BBIIICYKa3aHHbIX YMEHHH BO3MOXKHO  Ojarojapss ~ CTUMYJIMPOBAaHUIO  Hay4dHO-
MO3HABATENILHOTO  HMHTEpeca BO BpeMs 3aHSTHIA. Konnenmus COBPEMEHHOT'0
00pazoBaHMs MOPA3yMEBAET, YTO YUUTENb NepecTaéT OBITh OCHOBHBIM HMCTOYHUKOM
HOBBIX 3HAHUH, a CTAaHOBHUTCSl OPTaHH3aTOPOM MTO3HABATEIbHON aKTUBHOCTH y4aIIuXcCs, K

KOTOPOM  MOXHO  OTHECTM M  HCCIENOBATEIbCKYKD  JAeATEeNbHOCTb.  COBpEMEHHBIE
SKCHEpUMEHTAIbHbIE HCCIEeNOBaHUSA MO (U3MKE YK€ HEBO3MOXHO TMpPEICTaBUTh 0e3
WCIIOJIb30BAHUSl AHAJIOTOBBIX M IMGPOBBIX HU3MEpPHUTENbHBIX mpubopoB. B denepanbHoM
rocyJapcTBEHHOM oOpa3oBarenbHoM cranaapre (PI'OC) mnponmucaHo, 4YTO OAHUM U3
YHUBEpCaJIbHBIX YueOHbIX neicTBuii (Y'Y ), npuobperaeMbIX ydyaluuMHucs, JOIDKHO CTaTh yMEHHUE
«IIPOBEJCHUS OMNBITOB, IMPOCTBIX JKCIIEPUMEHTAJIBHBIX HCCICAOBAHUH, NMPAMBIX U KOCBEHHBIX



M3MEpPEHUH C UCIIOIb30BaHUEM aHAJIOTOBBIX M IU(PPOBBIX U3MEPUTEIbHBIX PUOOPOB.

ean 1 3aqaun nporpaMmbl
3HAKOMCTBO oOOydarommxcsi ¢ (U3MKOM Kak HKCIEpUMEHTaIbHOW HayKoW; (OpMUpOBaHUE
HaBbIKOB
paboTbl ¢ HUGPOBBIMU JAaTUYUKAMH, TPOBEIEHHS HU3MEPEHUH (U3NYECKUX BEIUYMH M UX
00paboTKH.
3apaum:
e (opMHpOBaHUE CUCTEMBI 3HAHHUH O (PU3UYECKHX SBICHUSAX, 3aKOHOMEPHOCTSIX;
e MpuoOpeTeHue OIbITa UCIOIB30BAHUS IKCIIEPUMEHTAIbHBIX METOIOB;
® pa3BUTHE YMEHUI U HaBBIKOB IIPOEKTHO—HCCIIEA0BATEIBCKON NEATEIBHOCTH;
® T[IOArOTOBKA yYaIUXCS K YYaCTHIO B OJIMMITUAHOM JIBUKECHHH,
e (opMHpOBaHHE OCHOB HKOJIOTHUECKOM IPaMOTHOCTH.
®opmbl mNpoBedeHMs 3aHATHI: NPAKTHUECKUE U J1abopaTopHble pPAOOTHI, 3KCKYpCHUH,
OKCIIEPUMEHTbI,  HAONMIOJCHUS, KOJJICKTUBHBIE U  HMHAWBUJIyaJbHbIE  HCCIEIAOBAHUSA,
caMocTosITeNIbHasE paboTa, KOHCYJIbTAIlMH, KeHC-TeXHOJIOTHH, MPOEKTHAsI U UCCIIeA0BaTEIbCKas
JEeSITETbHOCTb.
MeTtoabl KOHTPOJIS: 3allIMTa UCCIIEA0BATENbCKUX Pa00T, MUHU-KOH(EPEHIIUS C TPE3ECHTALUIMH,
JIOKJIa/, BBICTYIUIEHHE, MpPE3CHTAlMs, y4yacTHe B KOHKYPCax MCCIIEI0BATEIbCKUX pador,
OJIUMIINA/IaX.
O0beM U CPOK 0CBOEHHS IPOTPAMMBI.
Cpok ocBOeHHS TPOrpaMMbl — 27 4acoB.
PeskuM 3aHATHH, IEPUOAMYHOCTD M NMPOJOJIKUTEIbHOCTh 3aHATHI.
[IponomkuTeabHOCTh 3aHATUN UCUUCIISAETCS B aKaJeMUUECKUX yacax — 45 MUHYT.
TpeGoBanusi K YPOBHIO 3HAHUI, YMEHHMH M HABBIKOB N0 OKOHYAHUI0 PeaTU3aALUHN
NMPOrpamMmbI:
® UMETh IPeCTaBlIeHuE 00 UCCIIeIOBaHUH, TTPOEKTe, cOope n 00paboTke nHpOpMaITIH,
COCTaBJICHUH JIOKJIa/1a, ITyOJIMYHOM BBICTYIIJICHUH;
3HaTh, KaK BBIOpATh TEMY UCCIIEIOBAHMS, CTPYKTYpPY UCCIICIOBAHNUS;
YMETh BHJIETh MPOOIEMY, BBIIBUTAaTh THIIOTE3bI, IUTAHUPOBATH XOJ] HCCIEAOBaHUs, 1aBaTh
OIpe/IeTICHUS TOHATHUSAM, paboTaTh C TEKCTOM, JI€JaTh BHIBOBI;
yMeTb paboTaTh B IpyIIe, MIPUCTYIIUBATHCA K MHEHHUIO YWICHOB TPYIIIbI, OTCTauBaTh
COOCTBEHHYIO TOUKY 3pEHUS;
BJIQ/IETh TUIAHUPOBAHUEM U TIOCTAHOBKOW HKCIIEPUMEHTA.
Oxupaemble pe3yJbTaThl
JInuHOCTHBIE pe3yibTaThI:
® 3HAHWS OCHOBHBIX IIPUHLIUIIOB U MTPABUJI OTHOIICHUS K IPUPOJE;
® pa3BUTHE [TO3HABATEJIbHBIX HHTEPECOB, HAIIPABJICHHBIX HA U3YYEHUE PUPOIbL;
® pa3BUTHE UHTEIUIEKTyaJbHBIX yYMEHUW  (JIOKa3bIBaTh, CTPOUTH  PACCYXKICHUS,
aHAJIN3UPOBATh,
® CpaBHUBATh, JIeJaTh BHIBOJBI U JIPYroe).
MetanpeaMeTHbie pe3yJbTaThl:
® OBJIAJICHUE COCTABJISIIOIIMMHU UCCIIEI0BATENIbCKON M POEKTHON JAESITEIbHOCTU: YMEHHE
e BUJETh NpoONeMy, CTaBUTb BOINPOCHI, BBIJBUIAaTh TMIIOTE3bl, JAaBAaTh ONpPEIECICHHS
TIOHSTHSIM,
e iaccubuIUpoBaTh, HaONIOIaTh, MPOBOAUTH JKCIEPUMEHTHI, JelaTb BBIBOJABI U
3aKJIIOYEHUS,
® CTPYKTYpHpOBaTh MarepHal, OObSICHATH, JOKa3bIBaTh, 3AlIUIIATH CBOH UJIEH;
e yMeHue paboraTb C pa3HbIMM HCTOYHMKAMM  OHOJOTMYECKOW  HMH(OpMaIu,
aHAJIM3UPOBATh U
e OlleHMBaTh MH(MOPMAIHIO, TPeoOPa30BbIBATH MH(POPMAIIUIO U3 OHON (DOPMBI B IPYTYIO;



® yMCHHME aJ€KBAaTHO HCIIOJIB30BATH PEUYEBBIE CPEACTBA [UI1 JUCKYCCHHM U apryMEHTaluu
CBOCH
® T[IO3ULMH, CPABHUBATh pa3Hble TOUYKU 3PEHUS, apI'yMEHTHUPOBATh CBOIO TOYKY 3pPEHUS,
OTCTauBaTh CBOKO
® TO3ULMUIO.
OOyuaromuecst T0JKHBI TPHOOPECTH:
* HaBBIKH UCCIIE0BATEIBCKON PabOThI IO U3MEPEHHUIO (PU3NYECKUX BETMYHH, OL[CHKE
MOTPEIIHOCTEN U3MEpEHH U 00pabOTKe pe3yIbTaToB;
* YMEHHSI M10JIb30BAThCSI HU(PPOBBIMU U3MEPUTEILHBIMU IPUOOPAMU;
* yMeHHUE 00CyXJaTh MTOJyYEHHbIE PE3yIbTaThl C IPUBICUEHHUEM COOTBETCTBYIOLIEH
Du3nYECcKON TEOpUH;
* YMEHHE MyOJINYHO MPECTABIATh PE3YJIbTaThl CBOETO UCCIIET0BAHUS;
* YMEHHUE CaMOCTOSTEIbHO paboTaTh ¢ YYEOHMKOM M HAy4YHOU JINTEPaTypoH, a TaKKe u3jaraTb
CBOM CY)XJICHHS KaK B YCTHOM, TaKk U MUCbMEHHOU (hopme.
CoaepixkaHue u3y4aeMoro Kypca

Pazgen 1. BBognble 3aHaTHA. PU3NYECKHH IKCIEePHMEHT M HU(pPOBBIe JadopaTopuu
Hudpossie garunku. Oomme xapakrepuctuk. Ouznyeckne 3 HeKTrl, HCIoIb3yeMbIe B paboTe
natyukoB. L{udpoBbie qaTunKy 1 UX OTIIMYHE OT aHAJIOTOBBIX MPUOOpOB. OOIIKE XapaKTePUCTUKU
natuyukoB. Ousndeckue 3((HEKThI, UCIONb3yeMbIe B padOTe TaTIYMKOB.

Paznen 2. DkcnepuMeHTaJIbHbIEe HCCJIEJOBAHMS MeXaHMYecKMX sBJeHMil [IpaxTmueckas
padora Ne 1. «M3yuenue koneOGaHWii TNPYKUHHOTO MasTHHKa» llenb paboOThI: HM3Yy4UTH
rapMOHMYECKHE KOoeOaHUs IPY>KUHHOTO MasiTHHUKA.

OO6opynoBaHre ¥ MaTepUallbl: KOMIIBIOTEP, KOMIIBIOTEPHBIA HHTEpdeiic coopa naHHbIX Releon,
JaTYUK YCKOPEHUS, pyJIeTKa WU JIMHEelKa, NpyXKuHa (Habop NpyKUH OAMHAKOBOMW JJIMHBI Pa3HON
HKECTKOCTH), TPY3 C KPIOYKOM, IBYXCTOPOHHUM CKOTY U ITATUB C JIAKOU, JJIEKTPOHHBIC BECHI.
Pa3znen 3. Dxcnepumentanbubie ucciaenoBanuss no MKT uaeanbHbIX ra3oB M JaBjieHUS
JKHAKOCTEH

[Tpaktrueckas padora Ne 2. «MccinenoBanue n3od6apHoro mporecca (3akoH I eti-JIroccaka)»
Lenb paGoTHI: MPOBEPUTH COOTHOIICHHE MEX1Yy U3MEHEHUSAMH 00BbEMA U TEMIIEpPaTyphI r'as3a Mpu
ero u300apHOM HarpeBaHUU.

O6opynoBaHue U MaTepuaibl: KOMIBIOTEP, KOMIBIOTEPHBIA UHTEpdelic coopa maHHbIX Releon,
MyabTuaaTYuK OU3 5 (HaTyuku TeMmepaTypbl W JaBJICHUS), TEMIIEPATypHBIA IIyH, IITAaTUB,
COCY/1 C TIOPIIHEM [T IEMOHCTPAILIMM Fa30BbIX 3aKOHOB, JIMHEHKA.

[Ipaktrueckas padora Ne 3. «cciaegoBanue n30XxopHOro nporecca (3akon Llaps)»

[enn paboOThI: MPOBEPUTH COOTHOIIEHUE MEXKTy U3MEHEHHUSIMHI 00bEMa U TEMIIEPATyphl raza Mmpu
€ro U30XOPHOM HarpeBaHUH.

OO6opymoBaHre ¥ MaTepHaIlbl: KOMIIBIOTEP, KOMIIBIOTEPHBIN HHTEpdEiic coopa manHbIX Releon,
mynsTuaaTyuk OU3 5 (matduku Temrepatypbl U JaBIEHUS), TEMIEPATypHBIM IIYI, IITATUB,
COCY/1 C TIOPIIHEM [T IEMOHCTPALIMY ra30BbIX 3aKOHOB, JIMHEHKA.

[Ipaktuueckas padora Ne 4. «3akon [lackans. Onpenenenne qaBIeHUS KUIKOCTEN

Henn paboTel: M3yunTh 3akoH llackans; wccrnenoBaTh M3MEHEHMs JABICHHUS C H3MEHEHHEM
BBICOTHI CTOJI0A KUKOCTH.

OOopynoBaHne W MaTepHalibl: IITaTUB, MEH3ypKa, TpyOKa, nuHEika, Mynbruaarduk OU35,
KOMIIBIOTEP WJTU TUTAHIIET.

[TpakTuueckas padbora Ne 5. «Armocdeproe u 6apoMerpuueckoe naBieHue. MarneOyprekue
MOJTyILIAPHSI»

Henp paboThl: MPOAEMOHCTPUPOBATH U BBIUUCIUTH a0COTIOTHOE M OTHOCUTEIHHOE JABIICHUS.
OGopynoBaHne u MaTepuanbl: NPUOOp JUISI JAEMOHCTpAlMU aTMOC(EepHOro IaBICHUS
(marmeOyprckue momymapus), Tpy3sl maccamMu S5 w10 Kr, BaKyyMHBIM HAacoC, JaT4YUKH
OTHOCHUTEIFHOI'0 U a0COITIOTHOTO JABJICHHUSI, KOMIBIOTEP WU TUIAHIIET.

Pa3nen 4. JxcnepuMeHTAJIbHbIE HCCJIEIOBAHNS TENJIOBBIX ABJICHUI



[Ipaktrueckas padora Ne 6. «M3yuenue mpoiecca KATICHUs BOJIBD)

enu paboThI: U3yYUTH MPOIIECC KUTIEHUS BOJIBI; TOCTPOUTH IpadUK 3aBUCUMOCTH TEMITEPATypPhl
BOJIbI OT BPEMEHH.

O6opynoBaHue M MaTepuaibl: 3JIEKTpUYECKas IJIMTKAa WM Topeiika, Oosbluas MpoOupka,
npoOupKoaepKaTeab, MyabTuaaTIiK O3 5, TemneparypHbIi 1TyIl, KOMIIBIOTEP WX TIJIAHIIET,
conb. Ilpaktuueckas pabora Ne 7. «OnpeneneHue KOIMUYECTBA TEIJIOTHl IIPU HAarpeBaHUU M
oxyaxaeHun» Llenb paboThl: U3yYUTHh YCIIOBHE TEIIOBOIO paBHOBecus (0e3 yuéra paccesHus
TEIUIOBOM SHEPTUU B OKPYKAIOIIYIO CPELY).

OO6opynoBaHne U MaTepuaibl: KOMIBIOTEP, KOMIbIOTEpHBINH HHTEep(eiic coopa naHHbIX Relab,
MyapTuAaTyuk GU3 5, mrymn, kamopumeTp, U3MEPUTEIbHBIN CTaKaH, 3JIEKTPOYaHUK.
[Ipaktrueckast pabota Ne 8. «Onpenenenre yaelIbHON TEIUIOTH TIIaBIEHUS Jbaa» Llenb paboThr:
OIPENEIUTh YIEIBHYIO TEIUIOTY IUIaBJIECHUS JIbJIA.

OO6opynoBaHne U MaTepUaIbl: KATOPUMETP, U3MEPUTEIBHBIN UIUHIP, CTaKaH C BOJOU, COCY/ C
TAIOUIUM JIbJIOM, BEChl, HICTOUHUK MUTAHUS, COCIMHUTENbHbBIE MTPOBO/A, MOOWIBHBIN IUIAHIIET,
KOMITBIOTEp, KOMITBIOTEPHBIM uHTepdeiic cOopa maHHbix Relab, mymptupatunk ®U3 5,
TEMIIepaTypHBIH IIYII.

[Ipaktrueckas padora Ne 9. «Onpezenenne yaelabHON TEINTIOEMKOCTH TBEPIOTO TEJIa

Lenp  paOoThl:  ompeAenuTh 3HAYEHHE  YIACJIBHOW  TEIUIOEMKOCTH  METaJUIMYECKOIro
(aIFOMMHMEBOT0) LIUJIUHAPA HA HUTH.

OOopynoBaHne W MaTepHAIIbl: KOMIIBIOTEP, KOMIBIOTEpHBIH HHTEpdeiic coopa maHHBIX Relab,
MyapTuaatTduk  OU3 5, myn, KaJopUMeTp, H3MEPUTENbHBIA CTAaKaH, JJIEKTPOYANHUK,
METAIIMYECKUH IMJIMHAP HA HUTH.

[Ipaktuueckas padora Ne 10. «/3y4yeHue npoueccoB MmiaBieHUs U KPUCTAUIM3AIMA aMOPGHOTO
tena» Llenb paboThl: onpeaenuTs TeMIepaTypy KpucTain3anuu napaduHa.

Ob6opynoBaHre U MaTepualibl: MPOOHpKa ¢ napaguHoM, MPOOUPKOAEPKATEb, CTAKaH C ropsiueit
Bozoii 00bémMomM 150-200 M, KOMIIBIOTEP, KOMITBIOTEPHBIM HHTEp(deiic cOoopa naHHbIX Relab,
MyinbTUaaTYUK OU3 5, mrym.

Pazgen 5. JxcniepuMeHTAIbHBIC HCCICAOBAHUSA MOCTOSTHHOIO TOKA U €0 XapaKTePUCTHK
[MpakTuueckas padora Ne 11. «M3ydeHre CMEIIAHHOTO COCTMHEHUS TIPOBOTHUKOB)

Lenp paboThl: MpPOBEPUTH OCHOBHBIE 3aKOHBI CMEUIAHHOI'O COEAWHEHHUS IPOBOJHHKOB B
3JIEKTPUYECKOM LIETIH.

OO6opynoBaHre W MaTepHabl: KOMIBIOTEP, KOMIBIOTEpHBIH nHTEep(eiic coopa maHHbIX Relab,
mynbTHaaTduk OU3 5 (maTuMk TOKa W HAMpsOKEHUsS), UCTOYHHUK TOKa, HaOOp pPE3UCTOPOB,
COEMHUTEIbHBIE TPOBOAA, KIIIOY.

[Ipaktuyeckas padora Ne 12. «Omnpenenenune KI1/I narpeBatensHOro snementa» Llenb paGoTsr:
onpenenuts KIIJ[ HarpeBaTenbHOro 3J1€eMeHTa.

OO6opynoBaHre U MaTepualibl: KOMIBIOTEP, KOMIIBIOTEPHBIA UHTEpdeiic coopa naHHbIX Releon,
MyapTuaaTyuk @U3 5 (matumk Temmeparyphl, JaTYMK TOKAa U HANpPSDKEHHs ), TeMIepaTypHBIN
LIyI, ICTOYHUK TOKa, KaJJOPUMETP, HarpeBaTeIbHbIN 3JIEMEHT, COeTMHUTENbHbIE TPOBO/IA,
MEpHBIi HUIMHIP, EMKOCT ¢ Booi 06béMoM 150 em®. [TpakTuueckas pa6ora Ne 13. «M3yuenue
3akoHa /oy — Jlenma»

Hens paOoTbl: ompenesuTh KOJIWYECTBO TEIJIOTHI, BBIACISEMOE IPOBOJAHUKOM C TOKOM.
OO6opynoBaHue U MaTepuaibl: KOMIBIOTEP, KOMIbIOTEpHBINH HHTep(eiic cOopa naHHbIX Relab,
mynbTuaaTyuk OU3 5 (maTuMk TOKa M HANPSDKEHUs), UCTOYHUK TOKA, PE3UCTOpP, KIIOY,
COEMHUTEINbHBIE IPOBOA, LITATUB, KAJIOPUMETP, EMKOCTH C BOAOM.

[Tpaktrueckas pabora Ne 14. «M3yuenue 3aBucuMocTy nosne3Hoil momuocty u KITJ] ncrounnka
OT HaNpsKEHUS Ha Harpy3Ke»

enb pa®oThI: U3YYUTH 3aBUCUMOCTH TIoJie3HOM MortHocTH U KIT/] ncTounmka oT conpoTUBIeHUS
Harpy3KHu.

OO6opyoBaHne U MaTepUaibl: KOMIBIOTEP, KOMIbIOTEpHBINH HHTepdeiic coopa manHbix Relab,
MyapTuaaTyuk ®U3 5 (maTuMk TOKa W HANpPSDKEHMs), HCTOYHHUK TOKA, PEOCTaT, KoY,
COEJIMHUTEIIbHBIE TTPOBO/IA.



[Ipaktrueckas padora Ne 15. «M3ydyenue 3akona Oma /15 TOJTHON TIETTH»

enu paGoTel: mpoBepuTh 3aK0oH OMa Ui MOTHOU LEeTH; U3YYUTh PEKUMBI pabOThl HICTOYHUKOB
Toka. OOOpy/ZOBaHHE W MaTepHallbl: KOMITBIOTEP, KOMIBIOTEpHBI MHTEpdeiic coopa TaHHBIX
Relab, mynprugatuuk ®U3 5 (natumk Toka U HANpsDKEHHS), UCTOUHUK TOKa, 2 pe3ucropa, 3
KJIFOYa, COeAMHUTENIbHBIE TPOBO/JIA.

[Ipaktuyeckas padorta Ne 16. «DkcnepumenTanbHas nposepka npasui Kupxroda» Lens paboTsr:
JKCIIEPUMEHTAIbHO IPOBEPUTH 3aKOHBI Kupxroda.

OOopynoBaHne W MaTepHAIIbI: KOMIIBIOTEP, KOMIBIOTEpHBIH HHTepdeiic coopa maHHBIX Relab,
MyabTUaaTYuK OU3 5 (maT4MK TOKa M HaNpsHKEHUs), ICTOUHUK TOKAa, 5 PEe3UCTOPOB, 3 KIIOYa,
COEMHUTEINbHbIE POBOJIA.

Pazgen 6. DxcniepuMeHTAIbHBIC HCCIEA0BAHUA MATHUTHOIO 110JIA

[Ipaktuyeckas padora Ne 17. «MccnenoBanne MarHUTHOTO MOJISt IIPOBOJJHUKA C TOKOMY

Lenb paboThI: BBIIBUTH 3aBUCUMOCTbh MOJTYJISl MHAYKIIMM MarHUTHOT'O MOJISI IPOBOJHUKA C TOKOM
OT CHJIbI TOKA U PACCTOSIHUS J0 ITPOBO/IHUKA.

OO6opynoBaHne U MaTepUaibl: KOMIBIOTEP, KOMIbIOTEpHBINH HHTep(eiic cOopa naHHbIX Relab,
mynbtuaaTyuk U3 5, mtaTuBbl, ICTOYHUK TOKA, MPOBOJIHUK, JIMHEHWKA, pEOCTaT, KITH0Y.
[Ipaktrueckas pabora Ne 18. «MccrmenoBanue sIBICHHS DJICKTPOMAarHUTHOW WHAYKIuM» Llenb
paboThI: UCCIIEOBATh SBJICHHUE JIEKTPOMArHUTHON MHYKLIUH.

OO6opynoBaHne U MaTepuaibl: KOMIBIOTEP, KOMIBIOTEpHBINH HHTEep(eiic coopa maHHbIX Relab,
mynbruaatauk ®U3 5, nuHelka, KaTylika-MOTOK, IOJIOCOBOM MarHumT, TpyOka u3 I[IBX,
JepKaTens A TpYOKH, IITaTHB.

IIpaktuyeckas padora Ne 19. «/3yuyeHre MarHuTHOTO MOJISE COJICHOM1a»

Lenb paboThl: Hccaea0BaTh pacnpeaeneHue HHAYKIMA MarHUTHOTO TIOJIs BAOJIb OCH COJIEHOU/IA.
O6opynoBaHue U MaTepHalbl: KOMIBIOTEP, KOMIBIOTEPHBIH HHTEpdeiic coopa manHbIX Relab,
MyapTuaaTyuk ®U3 5 (matumku TOka MarHUTHOIO MOJISI), UCTOUYHUK TOKA, COEAMHUTEIbHBIC
IIPOBOJIA, COJIEHOU, PEOCTaT.

Pasznen 7. IIpoexkTHasi paGoTta

IIpoexkt u mpoekTHBI MeTon HuccienoBaHus. OCHOBHBIE 3Tallbl MPOEKTHOIO MCCIENOBAHUS.
Breibop Tembl wmccieoBaHus, ompenerneHue meneil u 3amad. [IpoBexeHue WHINBUAYAIHHBIX
uccnenopanuii. [lonroroBka Kk myoIuYHOMY NMPECTABICHUIO TPOEKT



KajiengapHo-reMaTu4eckoe NJaHUPOBaHHe

Kon- Bo dopma DopMBbI Mara
No | Tema 3anarus 4acoB TIPOBEJEHUS KOHTPOJIS poBe-
1/ Teo- [Ipak- | 3aHATHA IEHUS
1| pust THKa
Pa3znesn 1. BBoanble 3ansitusi. @u3nuecKuii IkcnepuMeHnT U undpoBbIe JJadopaTopun
(2uaca)

1. | Kak usygarot 1 1 Becena Hemonctpanust

SBJIEHUS B IIpupoe? TOTOBBIX

N3mepenus PESYIbTaTOn

HU3MCPCHUUN

(bU3IIECKUX

BeJMYUH. TOYHOCTH

U3MEPEHUMU

Pa3nen 2. JkcnepuMeHTAJBHbBIE HC

cjae0BaHUs MeXaHM4YeCKHUX siBjeHuii (1 yaca)

N3yuyenune
Kosie0aHui
IPYKMHHOTO U
MaTeEMaTHYECKOr 0
MasiTHHUKa

becena
[IpakTnueckoe
3aHATHE

JemoHcTpanus
TOTOBBIX
pe3yaBTaTOB
n3MepeHui

Pa3znen 3. IkcnepuMeHTAIBHBIE UC

ciaenoBanus o MKT uaeajlbHBIX Ia30B U JaBJCHUSA

JKUJIKOCTeH (2 yaca)
Uccnenosanue Becena JleMoHCTpaIys
3.. | m300apHOro 1 [IpakTuyeckoe | "OTOBMIX
pe3ynbTaToB
npoiiecca (3aKoH 3aHATHE H3Meperii
I'eii-JIroccaka)
Uccnenosanue becena JeMoHcTparys
4. | u30x0pHOro 1 [pakTuueckoe | FOTOBBIX
Pe3yIBTaTOB
npoiecca (3aK0H 3aHATHE y
i ) n3MepeHuit
apJst
3akon Ilackans. Becena JlemoHCTpaIKs
5. | Onpeneneuune 1 [pakThyeckoe | FOTOBBIX
pe3ynbTaToB
JTaBJICHUS 3aHATUE y
. HU3MEpPEHUil
KUAKOCTEN
ATtMocdepHoe becena JlemoHcTparus
6. | 6apomerpuueckoe 1 [IpakTuyeckoe TOTOBBIX
pe3ynbTaToB
JTaBJICHHE. 3aHSTHE I
MarpeOyprckue
TOJTYIIAPHSI

Pa3nen 4. JxcnepuMeHTAIbHbIE UC

cJ1e/IOBaHMS TEIJIOBBIX siBJIeHMii (2 yaca)

H3yuenue npouecca IIpakTryeckoe JemoncTpanus
{. | KAIIEHUS BOABIL. 1 3aHATHE TOTOBBIX
pe3yJIbTaToB
U3MepeHui
Onpenenenue [IpakTnyeckoe Hemoncrparus
8. | konuyecTBa 1 3aHATHE TOTOBBIX
pe3ynbTaToB
TEIUIOTHI N
HU3MEPCHUU
IPA  HarpeBaHHUH
U OXJIaKJICHUU
9 Omnpenenenue 1 [IpakTrueckoe Ipesenranum,

JOKJIaIbL,




YAEIbHON 3aHATHE MPOEKTBI
TEIIOTEI
IJIABJICHUS JIbJIA.

10 | Onpenenenue [IpakTnueckoe HAemoncrpanus
yIACTbHOM 1 3aHATHE TOTOBLIX
TENJI0OEMKOCTU DESYIIbTATOR

HU3MEPCHUU

TBEPJIOTO TeNa

Pa3nen 5. JxkcnepuMeHTAILHBIE HC

CJIC¢T0BAaHUS MOCTOAHHOIO TOKA U €0 XapaKTepPUCTUK

(2.5 gaca)
N3yuenue [IpakTuueckoe JlemoncTpanus
11. | cmemanHoOrO 1 3aHATUE TOTOBBIX
pe3ynbTaToB
COCIMHEHUS .
HU3MEPCHUU .
MIPOBOIHUKOB.
12 | Onpenenenue KI1/] [IpakTuueckoe HemoHcTparmst
HarpeBaTeNbHON 1 3aHATHE TOTOBBIX
pe3yJIbTaToOB
YCTaHoBKH HU3MepEeHuil
N3yuenune 3akona 1 [IpakTrueckoe Hemoncrparus
13. | Dxoyns — Jlenma 3AHATHE TOTOBBIX
pe3ynbTaToB
U3MepeHuil
Nzyuenue [TpakTraeckoe HemoncTparus
14. | zaBucUMOCTH 1 3aHATHE TOTOBBIX
pe3yNnbTaToB
MotHocty 1 KIIJT N —
UCTOYHHKA  OT
HANPsDKEHUST Ha
Harpyske.
15 | U3ydenue 3akoHa [IpakTnueckoe HAemoncrpanus
Owma 115t mosHoM 1 3aHATHE TOTOBBIX
pe3ynbTaToB
Hetm HU3MEpEHuil

Pa3nen 6. JxcnepuMeHTAJBHBIE UC

cJieIOBaHusI MAarHuTHoro noJs (1,5 yaca)

Hccnenosanue [IpakTuueckoe Hemoncrparust
16. | MarEuTHOTO TOJISt 1 3aHSTHE TOTOBBIX
pe3ynbTaToB
MIPOBOJTHUKA C N
n3MepeHui
TOKOM.
Hccnenosanue [IpakTuueckoe HemoncTpanus
17. | aBnenus 1 3aHIATHE TOTOBBIX
o pe3yJbTaToB
AJIEKTPOMArHUTHON .
U3MEpeHuil
WHIYKITUU
N3yuenue IIpakTueckoe Hemoncrpanus
18. | marauTHOrO 1 3aHATHE TOTOBBIX
pe3ynbTaToB
IIOJISL COJIEHOM1a N
HU3MepeHuil
Pa3nen 7. IIpoexkTHas padora (6 yacos)
[Tpoekt u becena
23. | IpPOEKTHBIN 1
METO/I
HCCJIETOBAHUS
Br160op Tembl becena
24. | uccnenoBanus, 1




onpeeseHue 1enen

U 3a]1a4

[TpoBenenue [IpakTuyeckoe Hemoncrpanus
25. | MHAUBHIYATbHBIX 3 3aHSTHE ;‘g;’,ﬁi’;%

HCCIIEI0OBaHMI HaMepenit

[TogroroBka k [IpakTrueckoe HemoncTparus
26. | myOnuaHOMY 3 3aHSTHE FZ’;OBH’; .

[IpencraBienuto 51 SM};J;I;TH;IZB

IIPOCKTA

Wrtoro: 27 yacos 24

[IOKYMEHT MOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHUUNNAJIbHOE ABTOHOMHOE OBLLEOBPA30OBATEJIbHOE
YYPEXXAEHMUE "KAPNYHUXWUHCKASA CPEAHAS OBLLEOEPA3OBATEJIbHASA
LWKOJIA" YPEHCKOIO MYHULUMMNAJIbHOIO OKPYIrA HWYXEFOPOZICKOM

OBJIACTMU, lMNexoTvH Hukonai MBaHoBuY, npekTop
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