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IHosicuuTenbLHAA 3aMHCKA

Kypc BHeypouHOil nesrenbHOCTH «PU3MUECKUN dKCIIEPUMEHT» NIpEHA3HAUeHa JJI1 OpraHu3alun
BHEYPOUHOH JesATeNbHOCTH oOyvaromuxcsi 9 kimaccoB. Ilporpamma kypca paspabotana c¢
UCIOJIb30BAaHUEM  MeToAu4YecKoro mocoduss «Peanm3anmmss  oO0pa3oBaTe/IbHBIX  NPOrpaMm
€CTeCTBEHHOHAYYHOW M TEXHOJOTMYeCKOH HaNpaBJeHHOCTeH 1Mo (u3NKe ¢ HCNOJIb30BaHHEM
odopynoBanus mneHTrpa «Touka pocTra» B COOTBETCTBUM CO CIEAYIOUIMMH HOPMAaTHBHBIMHU
JNOKyMEHTaMHU:

— ®Denepanbublil 3aK0H «O06 ob6pazoBanuu B PO» 29.12.2012 Ne 273

— Ilpuka3z MunucrepcTBa oOpazoBanus U Hayku PD 31 mas 2021 1. Ne 287 «O0 yTBep)AcCHUH
(denepanbHOrO0 TOCYAApCTBEHHOTO OO0IIE00pa30BaTEBHOTO CTaHAApTa OCHOBHOTO OOIMIETO
o0Opa3oBaHus.

Baeypounblii kypc «®PuU3MUECKHUH 3KCHEPUMEHT» IpeIHa3HaueH Ul ydaluxcs 9-X KJaccoB
OCHOBHOM HIKOJIBI, ENAIIUX MPUOOPECTH OMBIT CAMOCTOSTEIHLHOTO MPOBEACHUS SKCIEPUMEHTOB I10
¢usuke. Kypc moctpoeH ¢ omopoil Ha 3HaHUS M YMEHHUs ydalluxcs, IpuoOpeTéHHbIE NMPU H3YYECHUH
¢busuku B 7, 8-M Kjaccax, a TakKe paclIMpeHHe 3HAHUHM [0 JaHHOW TeMme, KOTOPOe MPUTOIUTCS IpH
u3ydeHnn Kypca ¢pusukn. Kypce npeamerHo- OpueHTHPOBAHHBIN, TPUKIATHON, CHCTEMAaTH3UPYET 3HAHUS
yyammxcs O crnocobax u3MepeHuss (QU3MYECKHX BEJIMYUH, CHOCOOCTBYET pPa3BUTHUIO YMEHHS
AHAJM3UPOBATh PE3yAbTaThl (U3NYECKUX OIBITOB W HAOIMIOACHWH, CO34aeT MPEANOCBUIKH IS
CTAHOBJICHUS! M PA3BUTHUS Y LIKOJbHHUKOB HCCIIEIOBATEIbCKOW KOMIETEHIIMH, KOTOPAsl pacLiEHUBAETCs
KaK Ba)KHEWIIasi ClIOCOOHOCTD YEJIOBEKA K [T03HAHUIO.

Onucanue mamepuaibho-mexuuueckoiul oazovt yenmpa «Touka pocmay, ucnonb3yemozo 0

peaiuzauuu Kypca

B cocraB nentpa «Touka pocta» mo ¢usuke BXOAAT Oa3oBas (oOs3arenbHasi) 4yacTb U
JIOTIOJIHUTENbHOE O0OpynoBaHue. ba3oBas uyacTh COCTOMT W3 LUQPOBBIX JAaTYUKOB U KOMIUIEKTOB
COITYTCTBYIOIIUX 3JIEMEHTOB [UIS OIBITOB MO MEXaHUKE, MOJEKYISPHOW (U3MKE, IIEKTPOJUHAMUKE U
OMTHKE.

Kommnekranus 6ecripoBoIHOTO MyIbTHIATUHKA!

— ©OecnpoBogHOM MynbTUAATUMK «Du3uka» 5 — 1 wr.;
— TeMIlepaTypHbIN 30H1 — | mT.;

— TepMeTHYHas TpyOKa Jjs AaTyuKa AaBlieHus — 1 mrT.;
— Iy Ui U3MEPEHHsI MAarHUTHOTO 1Mo — 1 miT.;

—  U3MEPUTENbHBIN LIyM (HanpsyKeHHe/TOK) — 2 MIT.;

—  30HJ JUIsl U3MEPEHUSI MarHUTHOTO 1oJis — | mT.;



Jnst u3ydeHHs: 3aKOHOB TIOCTOSSHHOTO H TIEPEMEHHOTO TOKAa B KOMIUIEKT BKJIFOUEHBI
JIONIOJIHUTENIBHO 3JIEMEHTHI JJIEKTPUUECKUX LENen: J1Ba pe3ucTtopa compoTtuBieHueM mno 360 Owm, nBa
pesuctopa conportupiienuem o 1000 Om, nmammouka, K04, peocTaT, AMOJ, CBETOAMOJ, KOHACHCATOD
émkocthio 0,47 Mk®d, KaTyIIKa HHAYKTUBHOCTBIO 33 MI'H, Habop KaTylIeK MHIYKTUBHOCTH.

JIByxkaHaimpbHas  TpHCTaBKa-ocIwuiorpad) TpeaHa3HAadeHa IS UCCICAOBAHHUS  (OPMBI
ANEKTPUYECKUX CUTHAJIOB M0 ABYM KaHallaM MyTEM BU3YaJIbHOTO HAOIIO/ICHUS U U3MEPEHUS UX aMILIUTYL
Y BpEMEHHBIX WHTepBaioB. [IprucTaBka sSBIsSETCS yNPOIIEHHBIM aHAIOTOM AJIEKTPOHHOTO ociuuiorpada u
MpeTHa3HaueHa JIJIs UCIIOJIb30BaHMS B YI€OHOM IpoIiiecce

B E

OcHoBHbIE Le/IN Kypca.
1. Pa3BuTHe W aKTHBH3alMs TBOPYECKOTO MBIIUICHUS y4allluXcs, OBJaJE€HUE MMH HAyYHBIX
METOJOB MO3HAaHHWS MPUPOABI 4Yepe3 CHCTEMY TBOPYECKMX 3aJaHHUH, MPOOIEMHBIH HKCIIEPUMEHT,



MpoBe/IcHuEe HaAOJIOJCHUH EeCTECTBEHHOHAYYHOTO cojepaHus. [y0okoe MOHMMaHWE YdYaIlluMUCS
(U3MUYECKUX SBIICHUH; YMEHUE MIPUMEHSITh HAydHBIC METO/BI HUCCICIOBAHUS; Pa3BUTHE HAYYHOTO CTHIIS
MBIIUICHHS; CIOCOOHOCTh BUETh M PEIIaTh MPOOJIEMBI, TUIAHUPOBATh M OLIEHUBATH CBOIO JIESTEIHLHOCTD
U €€ pPe3yJbTaThl.

2. @®opmHpOBaHWE IIEJTOCTHOTO MPEACTABICHHUS O (U3UYECKUX BEIUYMHAX, Pa3THYHBIX
CUCTEMaXx CIMHUIl U3MEPCHHSI.

3. PasBurue HaBBIKOB 00paOOTKH U aHAIM3a PE3YyIbTATOB IKCIIEPUMEHTAIBLHOMN JIEATEIILHOCTH.

4.  Pa3Butue CHOCOOHOCTH K HCCJIEIOBATEIbCKOW IEATEIBHOCTH Yepe3 CHUCTEMY TBOPYECKUX
3aJJaHHi, IPOOJIEMHBIH SKCIIEPUMEHT, MPOBEACHUE HAOIIOICHUI €CTECTBEHHOHAYYHOTO COJICPIKaHUS U
AKTUBU3AIMsI TBOPYECKOTO MBIIUICHHS Yy4alllUXCs, OBJAJeHHE HMH HAYYHBIX METOJIOB IO3HAHUS
MIPUPOJIBI

5. Oxka3zaHue IOMOIIH YYCHUKY B 000CHOBAaHHOM BbIOOpE Mpoduiis qanbHEHIIero ooydeHus.

OcHoBHbIE 3a1a4H Kypca

1. [To3HAaKOMUTH C OCHOBHBIMH ITyTSIMU M METOJJaMH NIPUMEHEHHsI 3HAHUH 10 PHU3HUKE Ha
IPaKTHKE.

2. HayuuTb BBIIOJHSITH SKCIIEPUMEHTAIBHBIC 33 JaHMUS.

3. YruyOuTh 3HaHHSA O METOAAX pacyueTa MOTPEIIHOCTEH N3MEPEHUSI.

4.  T103HaKOMHTH C UCIIOJIB30BAHHEM H3MEPHUTEILHBIX TPUOOPOB U MPUMEHEHUEM UX Ha
MIPAKTHKE.

5. CmocoOcTBOBaTh pa3BUTHIO YMEHHI HAOIOAATh, AHAJTM3UPOBATh, YCTAHABINBATH IPUYHHHO-
CIICZICTBEHHBIE CBSI3H, (POPMYITUPOBATH THIIOTE3bI, 00OCHOBBIBASI UX M MIPOBEPSIS HAa MPAKTHKE.

6. Cucremaru3upoBaTh U 0000IINTH 3HAHHUS yIaUIUXCS 00 SKCIIEPUMEHTAIBHOM METO/Ie
MIO3HAHUS TIPUPOJIBI.

7. Pa3BuBaThb KPHUTHYECKOE MBIIUICHHE TPH OIECHUBAHUHM PE3yJbTaTOB IPOACIaHHBIX
HKCIIEPUMEHTOB.

8. BocnuteBaTh TpynoMO0HE, TBOPYECKOE OTHOMICHHWE K TPyAy M WHHIMATHBY, PACIIUPATH
MEXITPEIMETHBIE CBS3H MEXAY (U3UKON M TPYAOBBIM OOydeHHEM, MAaTEeMaTHKOW, TOMOTaTh B BBIOOpE
nanbHeimero npoduist o0yueHus.

Cpok peanu3zanumn padoueii yaeOHOI MporpaMmbl — OJTUH y4eOHBIN roj.

O0mas xapakTrepucTuKa Kypca.

OKCIIepUMEHTAJIBHBIE 3aJaHMsl COJEP)KaT PEKOMEHJALMU 110 METOJUKE WX IPOBENCHUS,
MIPEACTABJICHBI UHCTPYKIUH ITOACKA3KU I UX BBIIIOJIHEHUS, JaHbI MOSCHEHUsS K HUM. HekoTtopeie u3
HUX PEKOMEHIYETCSI BBIIIOJIHATH HECKOJIBKHUMH CIIOCOOAMH C HCIIOJIb30BAHUEM Pa3HOT0 00OPYIOBAaHMSL.
B pabote co IIKOJIbHMKAMU Ha MEPBOE MECTO BBIXOJHUT CaMOCTOSTENbHAs NEATEIbHOCTh ydalluxcs,
MPUMEHCHUC UMU HCCICIOBATCIIbCKUX MCTOOOB, Pa3BUTUC HABBIKOB ITO3TAITHOTO BBINMOJIHCHUSA 3aJlaHUA,
IIPOEKTHAsE  JEATENbHOCTb.  AKTyalbHBIM  SIBJIISIETCS  TOBBIIIEHWE  HMHTEpeca  ydaluxcs K
JKCIIEPUMEHTHPOBAHMIO. Y CIIEIIHOE U3yYEHUE DIIEKTUBHOTO Kypca

«OKCIEpUMEHT B (U3UKE» IMPEANoyaraeT BBIIOJHEHHE OIPENEIECHHBIX YCIOBHH, Haubolee
BAXXHBIMH U3 KOTOPBIX ABJIAIOTCA CICAYIOIINUEC:

— JUI TIOBBIIICHUS CTETIEHH YCBOEHHS Y4eOHOro MaTepHala IIMPOKO MCIOIb3yeTCsl COBPEMEHHas
MyJIbTUMEANIHAS W TIPOSKIIMOHHAsI TEXHWKa, aBTOMAaTH3aIus ydeOHOTO U J1abopaTopHOTO
JKCIIEPUMEHTOB U paCc4e€TOB, MATEMATUYECKOE MOJEIUPOBAHNUE;

— IPU U3YYEHUH ITUCUUIUIMHBI MCIOJB3YETCS MeXIyHaponHas cucrema enuHun CH, a taxxke
paccMaTpruBaAOTCA HECCUCTCMHBIC C€AWMHUIBLI U3MEPCHUA B HUCTOPHUYCCKOM PAKYpPCE, NOJIBHBIC U
KpaTHbIE €AMHULBI U3MEPECHUS;

— ydJamuecss ~ oOecrnedyeHbl  COBPEMEHHBIMH  y4yeOHOW  JHUTepaTypod,  KOMIIbIOTEPHBIM
COINPOBOXACHUEM U METOJUKAMU MOBBILICHUS 3()P(PEKTUBHOCTH yCBOEHUS y4EOHOTr0 MaTepuaia.

B nmporpamme kypca ykaszaHO MPUMEPHOE KOJMYECTBO YACOB HA M3yYEHUE KAXKIOM TeMbl. MOXKHO



BHOCUTH KOPPEKTHBBI B DACHpEIEICHHE YacoB, YYMTHIBAs IOJATOTOBICHHOCTh Y4YaIlUXCs, WX
3aWHTEPECOBAHHOCTH, JKeJaHUe paboTath. Ha  3aHATHAX IMIKOJIBHUKM HA MPAKTUKE MO3HAKOMSTCS C
TEMH BHIAMH JAEATEIBHOCTH, KOTOPBIEC SBISIOTCS BEAYIIMMU BO MHOTHX WH)KCHEPHBIX M TEXHHYECKHX
npodeccusx, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM (PH3UKH.

BaXHBIM METOHOJIOTHYECKMM MOMEHTOM SIBJISIETCSI TO, 4TO pPaboTa BeIeTcs B KOJUICKTHBE
YUYaIIUXCsl, UMEIOIIMX CXOIHYI0O MOTHMBALMIO K Y4eOHOH aeaTenbHOCTH. To, U4TO KaXKAbI M3 YJICHOB
KOJUIEKTHBA 3aHAT PEIICHHEM OIpeeTICHHON MPOOIEMBI, TO, YTO OH HE 3aMBIKAETCS B €€ PaMKaX, UMeeT
BO3MOYKHOCTh BBIP@XXaTb CBOM MBICIIH, CIIOPUTh, OTCTaWBaTh CBOU YOSKICHHA, W JeJaeT u3
YYCHUYECKOT0 KOJUICKTHBA OOIIECTBO E€IMHOMBIIIICHHUKOB. OTBIT CaMOCTOSITEIBHOTO BBITOJIHEHHUS
CHaYaJa MPOCTHIX (PU3NYECKUX HKCIIEPUMEHTOB, 3aT€M 3a/laHUH HMCCIIEAO0BATEIbCKOTO THIIA TO3BOJIUT
00 yOenuTbcs B MPAaBUIBHOCTH IPEIBAPUTENBHOTO BBHIOOpa, OO M3MEHUTH CBOM BBIOOp H
nonpoOoBaTh ceds B KAKOM-TO HHOM HaIlPaBJICHUH.

TpeOoBaHus K YPOBHIO OATOTOBKH.

Yuawueca ¢ konue Kypca ooyuenusn 0onsxcnuvt ymeman:

1. CaMOCTOSATENbHO U MOTHBUPOBAHHO OPTaHU30BBIBATH CBOIO MTO3HABATEIIBHYIO JIEATEILHOCTD,
BJIa/I€Th HABBIKAMU OPTaHMU3AINH U YYACTHS B KOJIJICKTUBHOM €S TEIBHOCTH.

2. Opranu3oBBIBaTh U MMPOBOJAUTH IKCIIEPUMEHTAIILHO-HCCIICIOBATEIBCKYIO0 pabOTy (BBIIBHTaTh
TUIOTE3bI, MOACIUPOBATh, OCYIIECTBIIATH MPOBEPKY, IPOTHO3UPOBATH PE3YIbTAT).

3. CaMOCTOATENBHO CO37aBaTh AQJITOPUTMBI IO3HABATCILHON JCATCIBHOCTH IS PEIICHUS
MO3HABATENBHBIX 33]1a4, OCYIIECTBIISATh MOUCK HH(POPMALINK, KPUTHUECKH €€ OLIEHUBATb.

4. Vicnonb30BaTh MyJIbTUMEIUUHBIE PECYPCHl U KOMITBIOTEPHBIC TEXHOJIOTUU IS TPEICTABICHUS
PE3yNbTATOB AKCIEPUMEHTA. BBHIYMCIATH MOTPEIIHOCTH HPSIMBIX M KOCBEHHBIX M3MEpPEHUH; OICHUBATh
CBOM y4€OHBIC IOCTHKCHUSI, y4aCTBOBATh B IUCKYCCUH.

Ilepeuucnennvie ymenusn popmupyromcea Ha 0CHOGe c1e0yIiouiux 3HAHUIL:
[y no3HaHMs B €CTECTBEHHBIX HayKax: (aKThl, THIIOTE3a, SIKCIIEPUMEHT, CJICICTBUS.
Posb skcriepuMenTa B MO3HAHUU.
CoOoTHOIIEHHE TEOPUH U SKCIIEPUMEHTA B IO3HAHUU.
[IpaBuiia monb30BaHUs U3MEPUTENBEHBIME IPUOOPAMHU.
[IpoucxoxaeHre NorpenHoOCTed N3MEPEHUI, NX BUBL.
3anuce pe3ysbTara NpsMbIX U3MEPEHUHN C YUYETOM MOTPEIIHOCTH.

ocuakrwnE

Osrcudaemole pezyibmamol:

1. TIlonxyyenuwe ydwamipMucs TpeACTaBICHUI O MeToAax (PU3MYECKOr0 SKCIEPUMEHTATIBHOTO
UCCIIeTOBAHMS, KaK BXKHON YaCTHU METOJONOTUU (GUBHUKH U PsAa IPYTUX HAYK.

2.  PasBurtme:

— MHTepeca K UCCIIe0BATEIbCKOM IeATEeTbHOCTH;

— YMEHUH:

— BBIOMpATh MpolIeMy A AaTbHEHIIero n3y4eHus,

— CTaBUTH IICJIU HAOIIOICHHIH,

— TUIaHUPOBAThH HKCIIEPUMEHT,

— Toa0HMpaTh COOTBETCTBYIOIIEE 000PYIOBAHUE,

— TPOBOJAUTH IKCIIEPUMEHTHI U 00pabaThIBaTh UX PE3YIbTATHI,

—  MOJEeNMUPOBaTh (PU3NYECKHUE MPOIIECCHI C UCMOIBb30BaHNEM MH(GOPMAITMOHHBIX TEXHOJIOTHH,
— OBIIaJICeT HABBIKAMU MCCIIEC0BATEIBCKOM paOOTHI.

3.  PesymbraTom paOOTHl KaXIOTO YyYallerocsi WM TPYIIbI SBISETCS: pa3paboTka MiiaHa
MPOBEJEHUSI YU4eOHOr0 DJKCIEepUMEHTa MO OJHOM W3 H3Y4YaeMbIX TeM; NpPUOOpETEeHHE HABBIKOB B
KOHCTPYI/IpOBaHI/II/I 1 HaAJIA’)KUBAHUHN HpOCTeI\/’II_HI/IX HpI/I60pOB 158 YCTaHOBOK; I/I3y"IeHI/Ie pa3J'II/IqHBIX BUI0B
U3MepeHuil; yMeHne o0palaThiBaTh M aHAIM3MPOBATH MONyUYEHHBIC PE3yNbTaThl; YMEHHE MPUMEHSThH
HOJ'Iy‘IGHHBI@ 3HAHUS Ha HpaKTI/IKe, yqanmeCﬂ 6YJIYT NMECTHb pSII[ IIOATOTOBJICHHBIX OTYCTOB O
MPOBEJICHHBIX (PU3NYECKUX HAOIOICHUSAX U SKCIIEPHUMEHTAX.

4.  Pa3BuTHE MO3HABATEIILHOTO HMHTEpPECAa U TBOPYECKOW AKTUBHOCTH yuamuxcsa. CruiodeHue



KOJIJIEKTHBA B IIPOIIECCE COBMECTHOM pabOTHI.
IpuHuMnbI 0T00pa coaepKaHUs M OPraHNU3alUM Y4eOHOro MaTepHuasa

Ipunyunvt omoopa cooeprcanus yueoHo2o mamepuana.

1. CooTBeTcTBHE COAECP)KaHUSI  YPOBHIO KJIACCUYECKON (PH3UKH, a TAK)KE YPOBHIO Pa3BUTHS
COBpEMEHHOM (pU3UKH.

2. CootBeTcTBHE cofiepkaHus M POpM peabIBICHHS 33a]a4 TPEOOBAHHIM
rOCy/1IapCTBEHHBIX MPOTPaMM 10 (U3HKeE.

3. Bo3MoxHOCTh 00Y4EHHUs aHATIN3Y YCIOBUN SKCIIEPUMEHTAIBHO HAOII0JaEMBbIX SIBICHUH.

Oobuwue pekomenoauuu K nPo6eOeHUI0 3aHAMUIL

[Ipu u3yyeHun Kypca MOryT BOSHUKHYTh METOJAMUYECKUE CII0)KHOCTH, CBSI3aHHBIE C TEM, YTO 3HAHUN
10 OOJIBITMHCTBY Pa3IeNoB Kypca GU3NKH Ha yPOBHE OCHOBHOM IIKOJIBI HEJOCTATOYHO ISl OCO3HAHHOTO
BOCIPUATHUSA Pia paCCMAaTPUBAEMBIX BOIIPOCOB U 3a/1au.

bonbias yacTe MaTepuana, COCTaBIISIIOLIAsl COJEp)KaHUE IMPHUKIAJHOIO Kypca, COOTBETCTBYET
rocy/1IapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIApTy (hHU3HUECKOro oOpa3oBaHus Ha MPOGUIHHOM YPOBHE,
MOATOMY KYPC PaCUIUpPSIET KPYT MPEIMETHBIX 3HAHUN YYaIUXCS.

[lepen xaxmoi nabopaTopHOM pabOTOIM UM CAMOCTOSATEIBHBIM IKCIIEPUMEHTOM:

— MPOBOJUTHh MHCTPYKTAXK 10 TEXHUKE 0€30MaCHOCTH; COOJIIOaTh AKKYPaTHOCTh B PACTIONOKECHUHT
prOOPOB IS KAXKIOW TPYIIIIEI, YTO MTOMOXKET COKOHOMHTH BPEMSI;

— mepel KakJIol paboToil HEoOXOAMMO IMOBTOPUTH TEOPHUIO MO O003HAYEHHON TeME; TEKCTHI
yKa3aHUU K SKCIIEPUMEHTaM HY>KHO UMETh B HEOOXOIMMOM KOJIMYECTBE IK3EMILISPOB;

— BCE€ DKCIIEPUMEHTAIIbHBIE PA0OTHl MOYKHO 3aMEHATH M0 CBOEMY YCMOTPEHHIO B 3aBUCUMOCTU OT
MOJATOTOBKH U UHTEPECOB IPYIIIIBI, B 3aBUCHMOCTH OT HAINYHUS 000PyIOBaHUS.

Memoowl u opzanu3ayuonnsle Gopmvl 06yueHuU.

Metoabl o0yuyeHMs, NMPUMEHsSEMbIE B paMKaXx  Kypca, MOTYT M JOJDKHBI ObITh JOCTaTOYHO
pasHooOpa3HbsIMU. lIpexkne Bcero, 3TO HCCIEOBaTEeNIbCKas paboTa CaMUX y4alluxcs, COCTaBJICHHE
IUTaHA TPOBEJCHUS SKCIEPUMEHTAIBHOTO MCCIEI0BaHMs, a TaKXKe MOJArOTOBKA M 3alllUTa y4yallduMHCS
BBITTOJIHEHHOH DPa0OTHL.. B 3aBHCHMOCTH OT WHAMBUAYAIBHOTO IJIAaHA YYUTENb JOJDKEH TpeasiaraTh
YUYAIIUMCSl TPEAYCMOTPEHHBI MPOTpaMMOil TepeueHb SKCIIEPHUMEHTAIBHBIX 3a/laHuil  pa3IMIHOTO
YPOBHA CIOXHOCTH. [ToMMMO HCCenoBaTeabCKOro MeToa 1eJecoo0pa3Ho UCMOIb30BaHUE YaCTHYHO-
MTOUCKOBOTO, IPOOJIEMHOTO U3JIOKEHHS, @ B OTJIEIBHBIX CIydasix HHPOPMAIMOHHO-UIUTIOCTPATHBHOTO.

Jns peanuzanuu 1eneil W 3a1ad JaHHOTO NPHUKIATHOIO Kypca MPEAroyiaraeTcsi UCMOIb30BaTh
crenytomue (HOpMBI 3aHITHNA: SKCIEPUMEHTAIBHBIE 33/IaHUSI B IOCIENOBATEIBHOCTH (OT MPOCTOTO K
CIIO)KHOMY), KOTOpbIe OYIyT BBINOJHATH (PYHKLHUIO Pa3BUBAIOLIETOCs OOYYEHHUS U YCIEUIHO pelaTh
3amaun pedopmbl MPOGECCHOHATHHOM IIKOJBI, TPAKTUYECKHE pabOThl ydamuxcsi B (pu3nyecKoin
71a00paTOpUM M BBHINOJIHEHHE MPOCTHIX SKCIEPUMEHTAIbHBIX 33/aHUil B JOMalmIHMX YycioBusx. Ha
MPAaKTUYECKUX 3aHATHAX MPHU BBIOJHEHUN DKCIIEPHUMEHTAIBHBIX pabOT ydaluecs CMOTYT MPHOOPECTH
HaBBIKM IUIAHUPOBAaHUS (PU3MUECKOro SKCIEPUMEHTa B COOTBETCTBUU C IIOCTABJICHHOM 3ajnauei,
HaydJarcsi BRIOMPATh PAllMOHAIBHBIA METOJ W3MEPEHUH, BBHIIOJIHITH SKCIIEPUMEHT U 00pabaThIBaTh €To
pe3yabTaThl. BpIMosHeHHEe NPAaKTUYECKHX M HSKCHEPUMEHTAIbHBIX 3aJaHUN TO3BOJIUT NPUMEHUTh
NpUOOpEeTeHHBIE HABBIKM B HECTAHIAPTHOH OOCTAaHOBKE, CTAaTh KOMIIETEHTHBIMH BO MHOTHX
NPaKTUYeCKHX Bompocax. JIOMHHAHTHOW ke (opMoOil yueHHs JOJKHA CTaTh HCCIEI0BaTEIbCKast
JeSTeThbHOCTh YYCHHKA, KOTOpask MOXET OBITh pealin30BaHa Kak Ha 3aHATHUAX B KJIAcce, TaK M B XOJE
CaMOCTOSITENTbHON pabOoThl yuamuxcs. Bee 3aHATHS JODKHBI HOCUTB POOJIEMHBIN XapakTep U BKIIOYATh
B ce0sl CaMOCTOSTENbHYIO paboTy. Bce BUABI MpakTHYECKUX 3aaHWid PAaCCUYUTAHBI Ha WCIIOIB30BaHUE
TUIIOBOTO 000pY/Z0BaHMs KabuHeTa (PU3MKH U MOTYT BBIIIOJIHATHCS B pOopMe Ja00paTOpHBIX paboT WK B
Ka4yecTBE SKCIIEPHUMEHTAIBHBIX 33/IaHUH 110 BEIOODY.

IIporpamma Kypca OCHOBaHa Ha JEATEIbHOCTHOM TOJXO/A€ K OOYyYeHMIO W MpeJrosiaraer
AJIEMEHTBI TPOEKTHOW JAesITeNbHOCTH (MIpOBEeACHHE MUHHU-UccaenoBanuii). Kypc oOecneunBaet
IIPEEMCTBEHHOCTh B M3Y4Y€HUU (U3MKM B OCHOBHOM M cpenHeil 1mikone, (OpMHUpPYET TOTOBHOCTb
YUYAIIUXCSl K CaMOCTOSITETbHOMY, OCO3HAaHHOMY MPOBEICHUIO SKCIIEPUMEHTATHHON IESITETHhHOCTH B



Kypce QpU3uKH, CocoOCTBYET Pa3BUTHUIO HHTEPECA yUal[UXCs K COBPEMEHHOMN TEXHUKE U IPOU3BOJICTBY,
OPHEHTUPYET UX Ha BHIOOP €CTECTBEHHOHAYYHOTO MPOdUIISL.

Cpeocmea odyuenusn
OCHOBHBIMU CpeJICTBAMH O0YUICHHS MPU U3YUYECHUU JIEKTUBHOTO Kypca SBISIOTCS:
1.  Dusuyeckue MpuOOPEIL.
2. T'paduueckue umrrocTparuu (CXeMbl, YepTEKH, rpadrKm).
3.YueOHuku (pU3UKHU AJIs CTAPIINX KIACCOB CPEIHEH IIKOIIBI.

ATTecTanus yyammxcsi

OI.[CHKa ACATCIIBHOCTH ydallluXCs Ha 3JICKTUBHOM KYPCC IMPOU3BOJUTCA B BUAC 3a4CTaA. HOCKOHbe
Ha 3aHATHAX J3JICKTUBHOI'O KypCa Yy4YallueCs BBIIOJIHAKOT MHUHH HCCICAOBAHMA, HaGOpaTOpHLIe u
IpaKTUYeCKHe paboThl, TO KPUTEPUEM OLIEHKHM BbIOMpaeTcss TpeOOBaHUS K JAHHBIM BHUAAM y4eOHOH
NEeATEIbHOCTH.
Ilpu oyenke nabopamopuvix padom yuumuléaomcs yMmenus:
- IIaHUPOBATH MMIPOBCACHUC OIIbITA,
- coOHpaTh YCTaHOBKY IO CXEME;
- [10JIb30BaThCsl U3MEPUTENIBHBIMU IPUOOpaAMU;
- IIpOBOAUTD Ha6JIIOI[€HI/I$[, CHHUMATb ITOKa3aHWA U3MCPUTCIIbHBIX HpI/I60p0B, COCTaBJIATH
TaOJIUIIBl 3aBUCIMOCTH BEJIMYMH U CTPOUTH IpauKy;
- OLCHUBATH U BBIYUCIIATH INOTPCIIHOCTHU I/I3MepeHI/II71;
- COCTaBJIATh KPaTKUIl OTYET U JIeJaTh BHIBOABI IO MIPOJIEIaHHOM padoTe.
Crnenyer oOpamarh BHHMaHHE Ha OBJAJCHHE YYalIMMHUCS NPABWIBHBIM YHOTpEOICHUEM,
IIPOM3HOLIEHUEM U IPaBONUCAaHUEM (PU3MUECKUX TEPMHMHOB, Ha Pa3BUTHE YMEHUN CBS3HO M3JIaraTh
M3y4aeMbIil MaTepHall.

Conep:xaHue Kypca

. Metoabl n3mepenns (pu3n4ecKUX BeJTUYHH - 1 yacos.

Poinb skcnepumenTa B Hayke. Mi3MeputenbHble IPUOOPBI, HHCTPYMEHTHI, Mepbl. B16op MeToa
U3MEpEeHUN U U3MepUTEIbHBIX NMPHOOpoB. OCHOBHBIE U MPOU3BOAHBIE (PU3MUECKUE BETUYMHBI U UX
u3MepeHusi.  AOCOJIOTHBIE M OTHOCUTEIbHBIE  TMOIPEUIHOCTH  MHPSIMBIX  HU3MEpPEHUH.
HHcTpyMeHTaNIBHBIE TOTPEIIHOCTH U TOTPEIIHOCTH OTCUYETA.

Il.  DxcnepuMeHTaIbHBIE padoThI (33 uaca).

B mporpamMmy BXOJST 3KCIIEpUMEHTANbHBIE 337]a4d 10 TeMaM Kypca (PU3UKU: MEeXaHHUKa, TeTJIOBhIE
SIBIIGHUSI, METOJIbI UX PEUICHHUS B COOTBETCTBHM C TOCYJAapPCTBEHHOH IMporpaMmoii mo ¢usuke. B xome
MOJITOTOBKH K BBITIOJIHEHUIO 3aJaHUi ydJaluecs JOJDKHBI 3HAaTh (pU3WYecKkue TMOHSTHS W (HOPMYITBI
pa3zenoB (GUHMKU:

1. MexaHuka.

Macca. M3mepenue macchl Ten. [ImoTHOCTh BemiecTBa V3mepeHue MmIOTHOCTH BemiecTBa. Pacuer
Macchl 1 00bema 1o ero miuoTHoctu. Cuna. Cuna Tsokectu. Bee tema. M3mepenue Beca tena. Peruar.
Mowment cun. JlaBnenue. JlaBneHue >KUAKOCTH W Ta3oB. [lepenava naBieHHs KUAKOCTSIMH U Ta3aMH.
3akon [lackans. CooOmaroniye cocyapl. 3aKOH COOOIIAIINXCS COCY/I0OB. MexaHndeckrue KojaeOanus u
BOJIHEL.

2. TemnoBble ABJIEHUSA.

KonudecTBo TEmNIOTH, yAenbHAs TEIJIOEMKOCTh. YJeNbHas TemIoTa NapooOpa3oBaHUs U
KOHJICHCAIUU. Y JIebHas TETUI0Ta TJIaBJIeHUs. Y paBHEHUE TETUIOBOTO OanaHca. BiaxxHocTs Bo3myxa.

3. DueKkTpHYecKHe siBJIEHMS.

Benuuunbl, xapaktepusyrommue siekTpudeckuii Tok. 3akoH Owma. IlocnenoBaTtenbHoe U
napajielIbHOe COeJUHEHHE MPOBOJHUKOB. COOpKa 3JIEKTPUUYECKHX IIeNel, COCTOSAMIMX M3 MCTOYHHUKA
TOKa, aMmIepMeTpa M BOJbTMETpa, [AE€ HArpy3KOH CIy’)KUT OTPE30K IPOBOJOKH. YJEIbHOE



COIPOTHUBIICHHE MaTepuaa.
4. T'eomeTpuueckasi ONTHKA.
3aKoHBI OTpaKeHUS U pestoMieHus. Buapl mun3. @okyc u onTHYecKas CUia JIMH3HIL.
[TocTpoenne n300paskeHust B TMH3AX.

KAJIEHJIAPHO-TEMATHYECKOE IINTIAHUPOBAHME.

Ne Tema 3ansaTHSA Oo6opynoBanne
1 Ponb sxcniepumenTa B Hayke. Mi3MepuTenbHbie TpuOopsl,

HUHCTPYMEHTHI, Mephl. BoIOOp MeToa n3mMepeHuii u

M3MEPUTENBHBIX MPUOOPOB. OCHOBHBIEC U POU3BOAHBIC

(bu3nyecKkre BeIMYUHBI U UX U3MepeHusi. AOCONIIOTHBIE U

OTHOCHTEJIbHBIE ITOTPEMIHOCTH MPSAMBIX U3MEPEHUH.

WHcTpymMeHTallbHBIE TOTPEIIHOCTH U MOTPEIIHOCTH OTCYUETA.

2 N3mepenue cpenHeit I0THOCTH BellecTBa. M3mepenue Kommekt Nel
ApXHMEI0BOU CHIIBI obopynoBanusi OI'2-

3 | UccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMA nabopaTopus.
NOTrpYXEHHON YacTH TeJla U INIOTHOCTH YKUJIKOCTH

4 HccnenoBanue HE3aBUCUMOCTH apXUMENLOBOM CUIIBI OT MACChI
Tena

5 W3mepenue :KECTKOCTU NPYKUHBI KommiekT Ne2

6 | Usmepenue koo pUIUEHTa TPEHUS CKOIbKECHHUS obopyznosannus OI'3-

nmabopaTopus.

7 W3mepenue paboThI CUJIBI TPEHHUS, CHIIBI YIPYTOCTH

8 HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHIIbI
HOPMaJIHHOTO JABJICHUS U POJia OBEPXHOCTH

9 HccnenoBanue 3aBUCUMOCTH CUIIBI YIIPYTOCTH, BO3HUKAIOLIEH B
MIPYXHUHE, OT CTENEHU Ae)OpMalUU IPYKUHBI

10 | M3MepenHwue 2IeKTPHIECKOTO COMTPOTUBIICHHS PE3UCTOPA. KommiexT Ne3

11 | U3zmepeHye MOIHOCTH U PabOTHI JIEKTPUUECKOTO TOKA. obopyznosanus OI'3-

nabopaTopus.

12 | UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAOIIETO B 06 T
MIPOBOJHUKE (PE3UCTOPHI, JTAMIIOYKA), OT HAMIPSKEHUSI Ha KOHIaX OPYAOBAHNE 104K
NPOBOJTHHKA. pocTa»: nudposas

3 lu naboparopus Releon ¢

CCJIEJIOBaHHME 3aBUCUMOCTH COIIPOTUBIICHUS OT JJIMHBI ATUAKAMY TOKA,
IIPOBOJHMKA, IJIOLIAAH €r0 MONEPEYHOI0 CEYEHUS U YEIBHOIO HATIPSKEHHS
COINPOTHBIICHUSI. TEMIEDATYDEL

14 | TIpoBepka npaBuiia JIst 3IEKTPUIECKOTO HAPSHKEHUS ITPU OCBEIIEHHOCTH, JIaTYUK
IIOCJIEI0BATEIBHOM COEIMHEHUH IIPOBOIHUKOB. raJIbBaHOMETD.

15 | IIpoBepka npaBuia JUIst CUIIBI SJEKTPUUECKOT0 TOKA MPH
[apajuIeIbBHOM COEIMHEHNU TPOBOAHUKOB (PE3UCTOPHI U
JIAMITOYKA).

16 | Usyuenue 3axona J[xoynsa-Jlenna. Mzyuenue 3aBUCHMOCTH
MomHocTd 1 KITJ[ ncTouHnka OT HanpsKeHUsl Ha Harpyske.

17 | 3mMepeHue ONTHYECKOM CHIIbI COOMpPAIOIIEeH JTHH3bI. Kommext Ne4

18 | Usmepenue GOKyCHOrO PacCTOSHUS COOMpPAroLIeii JTUH3BI (110 obopyznosanns OI'3-
CBOMCTBY PaBEHCTBA Pa3MEPOB MPEAMETA ¥ M300paKeHHs, KOraa naboparopus.
MIpeIMET PaCIOJIOKEH B IBOITHOM (hoKyce). O6opynosanue «Touka

19 | U3mepeHue nokaszaresst MpeJoMIIeHHs CTEKIIA. pocTay: undposas




20 | HccmenoBanue cBOfcTBa H306paKeHHs, IOMYHEHHOTO ¢ oMompio | 1a0oparopus Releon ¢
coOMparomie JINH3HI. AaTiMKAMH TOKA,

21 |1 HAIPSHKCHU,

CCIIeIOBaHMSI U3MEHEHHS (POKYCHOTO PacCTOSIHUS ABYX TeMIICDATYDL
CIIO’)KEHHBIX JIMH3. P

22 | UccnemoBanue 3aBUCUMOCTH yTJIa MPEIIOMIICHUS OT YTJia TaIeHUs
Ha IPAHUIIE BO3JYX — CTEKJIO.

23 | U3mepenue cpeaHeil CKOPOCTH JABMKEHUS OpyCcKa M0 HAKIIOHHON Komrmnekt Ne5
TUIOCKOCTH, YCKOPEHHUsI OpycKa MpH JABMXKEHUH 110 HAKJIOHHOW obopynoBanust OI'3-
IockocTy. MccnenoBanue 3aBUCUMOCTH YCKOpEHUs OpycKa OT nabopaTopus.
yria HaKJIOHA HaIPABISIONICH. OGopynoarue «Touka

24 | VI3mepeHue 4acTOTHI U TIepruoa KojaeOaHHi MaTeMaTHIeCKOTO pocTa»: uudponas
MasiTHHKA. MI3MepeHue 4acToThl U neproia KojieOaHuit naboparopus Releon ¢
NPY)KUHHOTO MasiTHUKA (C AJICKTPOHHBIM CEKYHJIOMEPOM). JAAaTYNKOM YCKOPEHHS

25 | UccnenoBanue nepuoaa (4acTOThl) KOJICOAHWN HUTSHOTO (aKcenepometp).
MasiTHUKA OT JUIMHBI HUTH.

26 | MccnenoBaHue neproja KojeOaHuii Ipy>KUHHOTO MasTHUKA OT
MAacChl Ipy3a M KECTKOCTH MPY)KHUHBI.

27 | UccnemoBanue HE3aBUCUMOCTH TIEPHUOIa KOJICOAHNH HUTSIHOTO
MasiTHUKA OT Macchl rpysa.

28 | M3mepeHre MOMEHTA CHIIBI, IEHCTBYIOIIEro Ha peryar. [IpoBepka KommnekT Ne6
yCJIOBHSI PABHOBECHS pPhlYara. obopynosanust OI'D-

29 | VisMepeHue paGoThI CHJIBI YIIPYTOCTH IIPH IIOABEME IPy3a C naboparopus.
MOMOIIIBIO HETIOBIIKHOTO OJIOKA.

30 | M3mepenue pabOTHI CHITBI YIIPYTOCTH TP MOABEME Tpy3a C
MTOMOIIIBIO TTOJIBUYKHOTO OJIOKA.

31 | 3mepenue yaenbHOM TEMIIOEMKOCTH METAJUTHYECKOTO IMIIMHPA. Kommnekt Ne7

32 | VisMepeHue KOJIMYECTBA TEMUIOTHI, TIOJTYYEHHOTO BOIOM obopynosanns OI'3-
KOMHATHOM TeMIepaTypbl GUKCHPOBAHHOM MacCOM, B KOTOPYHO naboparopus.
OMYIIEH HATPETHIN ITWIHHJIP. Ob6opynoBanne «Touka

33 | U3mepenune koauyecTBa TEIIOTHI, OTIAHHOTO HarpeThIM poctay: upposas

. naboparopus Releon ¢
[WIMHAPOM TOCTIE OITYCKaHUS €r0 B BOJy KOMHATHOM
TeMIIepaTyphi. JaTYNKOM TEMIIEPaTYphI
HccnenoBanme n3aMeHEHHS TEMIIEPATYPhI BOJBI IPH Pa3TMYHBIX
YCIIOBHSIX.
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