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[osicnuTeaLHAST 3aIIMCKA.

AKTyanbHOCTH TIpOrpaMMbl. [IporpamMma JOMONHUTEIEHOTO 00pa3oBaHUS «DU3MUYECKUIA TPAKTHKYM
UMEET COIMAIbHYI0 3HAYMMOCTh JUIS Hamiero oomectBa. Poccuiickomy OOIIECTBY HYKHBI
00pa3oBaHHBIC, HPABCTBEHHBIC, NPEANPUAMYMBBLIC JIFOAM, KOTOPHIE MOTYT CaMOCTOSTEIBHO
MPUHUMATh OTBETCTBEHHBIC PEIICHUS B CHUTYaIlUsX BbIOOpA, IPOTHO3UPYS HMX BO3MOXKHBIC
nocnencteus. OmHONM W3 3aad  CETOAHSIIHETO OOpa3oBaHMS — BOCIUTAHWE B ydalleMmcs
CaMOCTOSTEITLHOMN JIMIHOCTH.

[Ipenmaraemast mporpamMma CHOCOOCTBYET PAa3BUTHIO y YHAIUXCS CAMOCTOSITENIEHOIO MBIIIUICHUS,
dopMHUpyeT y HUX YMEHHs CaMOCTOATENIbHO MPUOOpETaTh W MPUMEHSTH MOJYYCHHBbIC 3HAHUS Ha
npaktuke. PasBute W (QopMHpOBaHHME  BBIIIEYKa3aHHBIX YMEHHH BO3MOXKHO —Onaromaps
CTUMYJIMPOBAHUIO HAYYHO-TIO3HABATEIIEHOTO HHTEPECA BO BPEMsI 3aHATHIA.

Konmenmus COBpeMEHHOT0 00pa30BaHUs MMOJIPA3yMEBACT, YTO YUHUTEIb MEePeCcTaéT ObITh OCHOBHBIM
WCTOYHMKOM HOBBIX 3HAHHH, 2 CTAHOBHUTCS OPraHU3aTOPOM TO3HABATEIILHON aKTUBHOCTH YUalIUXCsl, K
KOTOPO MOYKHO OTHECTH M HCCIIEIOBATENBCKYIO NEATELHOCTh. COBpEeMEHHBIE AKCIIEPHMEHTAIBHBIC
UCCIIEIOBaHUS 10 (DM3UKE y)KE HEBO3MOXKHO IPEACTaBUTH O€3 HCIIOJBb30BAaHHUS AHATOTOBBIX M
M(POBBIX M3MEPUTEIIBHBIX MPHOOpoB. B demepanbHOM TrocyqapCTBEHHOM 00pa30BaTEIbHOM
cragaapre (OI'OC) mponmcaHo, YTO OJHUM M3 YHUBEpCcabHbIX YueOHbIX aeiictBuil (YVY]),
NprUOOpeTaeMpIX  yYalllUMHUCS, JOJDKHO CTaTh  yYMEHHE <«TIPOBEICHHS  OMNBITOB,  TPOCTHIX
OKCIEPUMEHTAIBHBIX ~UCCICAOBAHUM, TMPSAMBIX W KOCBEHHBIX W3MEPEHHH C HCIOJIb30BaHUEM
AQHAJIOTOBBIX U IH(PPOBBIX HU3MEPHUTEIBHBIX MPUOOpPOB». I 3TOro ydurtenb (PU3UKH MOKET
BOCTIOJTB30BATHCS Y4EOHBIM 000PYI0BaHNEM HOBOTO TIOKOJIEHHS - IU(POBBIMH JTA00PATOPHSIMH.

[Mudpossie naboparopun mo GpusuKe MpeACTaBICHbl JaTYUKAMH JUISI U3MEPEHUS U PETUCTPALIIH
pa3IMYHBIX TapamMeTpoB, HHTepdeiicaMu cOopa MJaHHBIX W TPOTPAMMHBIM  OOECIICUECHUEM,
BU3YAJIM3UPYIOIIUM SKCIIEPUMEHTAIbHBIC JaHHBIE Ha dkpaHe. [Ipyu 3TOM 3KCHEpUMEHT OCTaéTCst
TPAUIIMOHHO HATYpPHBIM, HO TIOJyYEHHBIE OSKCIIEPUMEHTAILHBIE JaHHbIE 00pabaThIBAIOTCA |
BBIBOJIATCSI HA 9KpaH B PEaIbHOM MacIITabe BPeMEHU M B palMOHATILHOM rpaduueckoii ¢popme, B
BUJIC YMCJICHHBIX 3HAY€HUH, Tuarpamm, rpa@ukoB v Tabnuil. OCHOBHOE BHUMAHUE YUAIIUXCs PH
9TOM KOHUOCHTPUPYCTCA HC Ha C60pKC n HaCTpOﬁKC 3KCHepI/IMeHTaJ'IBHOI71 YCTAHOBKH, a Ha
IMPOCKTUPOBAHNU PA3JIMYHBIX BAPUAHTOB ITPOBCACHUA DKCIICPUMEHTA, HAKOIIJICHUN JAaHHBIX, UX aHAJIu3€
W MHTEepIpeTanud, (GopMyIHpoBKe BBIBOAOB. DKCIEPHUMEHT KaK HMCCIECAOBATEIbCKHIA METOH OO0Y4YEeHHUS
YBCJINYUBACT MO3HaBaTeNLHBIN HUHTCPEC yHalllnXCs K CaMOCTOHTeJ’ILHOfI, TBOp‘IeCKOﬁ ACATCIIbHOCTH.

3aHATHUS Ha JJIEKTUBHOM KypCe MHTETPUPYIOT TEOPETUUECKHUE 3HAHUS U IPAKTUYECKUE YMEHUS
yyalmxcs, a Takke CrocoOCTBYIOT ((OPMUPOBAHHIO Y HUX HABBIKOB IPOBEAECHHS TBOPUECKUX paboT
y4eOHO-HCCIIEA0BATENILCKOTO XapaKkTepa.

HesaeBass aymuropusi: ydammecs 10—11 xmaccoB  00meoOpa3oBaTeNbHBIX — OpraHHM3AIlHA,
000pyn0BaHHBIX IUPPOBEIME JabopaTtopusmu 1ieHTpa «Touka pocTay.

Hesu mnporpaMMbl: O03HAKOMUTH y4JalMXcs C (PU3MKOW KaK OSKCIEPUMEHTATHHOW HAyKOM,
copMHUpOBaTh Y HUX HABBIKM CAMOCTOSITEILHOW palbOThl ¢ LU(PPOBBIMU JTATYMKAMH, MPOBEACHUS
M3MEpEeHUH (PU3MUECKUX BEJTMYMH U UX 00paOOTKH.



Ilnanupyembie o0pazoBaTe/ibHbIe Pe3yJabTaThl

VYyaruecst JODKHBI IPUOOPECTH:

— HaBbIKH I/ICCJ'ICI[OBaTeJIBCKOI\/'I pa6OTBI 110 U3MEPEHUTO (bPISI/I‘IeCKI/IX BCJIMYMH, OLICHKE

HOTPEIIHOCTEH M3MepeHn i 1 00paboTKe Pe3yIbTaToB;

— YMEHHS T0Jb30BaThCs LU(QPOBHIME U3MEPUTETHLHBIMU TIPHOOpaMU;

—  yMeHHe 00CYKIaTh TIOMyYEHHBIC PE3YIIBTaThI C TIPUBIICYCHUEM COOTBETCTBYOMICH (PU3MUIECKOM

TEOpUHU;

— yMeHHe MyOJIMYHO MPEICTABIATh PE3YJIbTAThl CBOETO HCCIIEIOBAHNUS;

— YMEHHE CaMOCTOSITENIbHO padoTaTh C y4€OHUKOM U HAYYHOU JIUTEPATYpOM, a TaKkxKe

H3jiaratb CBOU CYKIACHUS, KaK B YCTHOﬁ, TaK U MMCbMEHHOM (l)opMe.

Cpoxk peanuzaiiy: mporpaMma paccurrtana Ha 2 rofa o0ydeHust. [lepronuaHoCcTs 3aHsATHIA:

eXeHeebHO. J[muTenbHOCTh 0HOTO 3aHATHs — 1 Jac.

@DopMBI 1 METOABI OOYUCHUS: yJaruecss OpraHu3yIOTCS B YU€OHYIO TPYIITY TOCTOSTHHOTO
coctaBa. ®opMbl 3aHATUI: UHAVBUIYaTbHO-TPYIIIOBBIE (2—3 YesioBeKa).

OcHoBHOe cofiepKaHHe NMPOrpaMMbl

10 kaacc Y4eOHO-TeMaTH4eCKH MIaH
N2 paszena u KosimyecTBO 4acoB
TEMbI HasBaHue pasziesioB U TeM
pasa Bcero Teopus [[pakTHKa

Pazjen 1 BBO/iHbIE 3aHATHS. 4 3 1
Du3uyecKuil 3KCepUMEHT U IUPpOBLIE
l1abopaTopuu

1.1 Kak “3y4aroT ABJeHUs B Ipupoze? 1 1

1.2 3mepeHus GpusnvecKux BeJU4rH. TOYHOCTh 1 1
M3MepeHU

1.3 [lnudposas nabopaTopus CT JIUU-16 2 1 1

Pazgen 2 DJKCepuMeHTa/lbHbIE UCC/IeJ0BAaHUS 2 2
MeXaHUYeCKHX SIBJIeHUU

2.1 M3ydeHue Kosie6aHUH NPYKMHHOTO MasTHHUKA 2 2

Pazgen 3 DKcrepyMeHTa/IbHbIe uccieoBaHus mo MKT 4 4
1/lea/IbHbIX Ta30B U [JaBleHUs XULKOCTEeN

3.1 ccneoBaHe n306apHoOro mpotecca (3akoH eit- |1 1
/Iroccaka)

3.2 ccieoBaHNE U30XOPHOTO Ipoliecca (3aKoH 1 1
[apss)

3.3 3akoH [lackans. OnpefesieHre JaBJIEHUS KU - 1 1
KOCTel




3.4 [ATMOCdepHOe U 6GapoMeTpUYECKOe JIaBJIEHHE. 1 1
Marge6yprckye nosymapus

Paszjen 4 DKCIepuMeHTa/lbHbIE UCC/IeJ0BAaHUS TEMJIOBBIX 5 5
IBJIeHUI

4.1 3ydyeHue mpolecca KUIEeHUs BOZbI 1 1

4.2 OnpefesieHre KOJMYECTBA TEMJIOTHI IPU 1 1
HarpeBaHUU U OXJIAXKJeHUU

4.3 OnpepeneHue yaeabHOHN TEIJIOThI IJIaBJaeHus JbJa (1 1

4.4 OnpepeneHue yaeabHON TEI0EMKOCTY TBEpAoro (1 1
Tesa

4.5 3yueHue npouecca njaB/aeHUs U KpUCTaIIM3aluHu (1 1
amMopdHoOro Tesa

Pazznen 5 DKCnepuMeHTa/bHbIE UCC/IeJ0BaHUS TOCTOSTHHOTO (6 6
TOKA U ero XapaKTePUCTUK

5.1 [3y4eHHre CMeIIaHHOT 0 COeJMHEHUA 1 1
[TPOBOJHUKOB

5.2 Onpepenenue KII/| HarpeBaTesnbHOM ycTaHOBKU |1 1

5.3 3yyenue 3akoHa /xoysia — JleHna 1 1

5.4 3yyenue 3aBucuMocTy Mo1HOCTU U KI1/] 1 1
MCTOYHUKA OT HaNPsSI?KeHU 1 Ha Harpy3Ke

5.5 3y4yeHue 3akoHa OMa JIJ1s1 TOJTHOM LienH 1 1

5.6 JKcnepuMeHTaIbHas MpoBepKa npasus Kupxroda |1 1

Pazgen 6 DKCIepuMeHTa/lbHbIE UCCIeJ0BAaHUS MATHUTHOTO (3 3
MOoJis

6.1 ccnemoBaHye MarHUTHOTO 10JIA IPOBOJAHUKA C (1 1
TOKOM

6.2 VccnepoBaHye siBJ€HUS 371EKTPOMarHUTHOM 1 1
UHAYKLIWH

6.3 3ydeHre MarHUTHOTO MOJIAA COJIEHOU/a 1 1

Pasgen 7 [poekTHast paboTa 10 3

7.1 [[poeKT U NPOeKTHbII MeTOo/| UCCae0BaHUS 1

7.2 Bb160p TeMbI UCCIEI0BAHYS, ONIpe/iesieHue Lieseit |1
1 3374

7.3 [poBe/ieHMe WHAWBUAYANbHBIX UCCIE0BAHUM 6 6

7.4 [loAroToBKa K Iy GJIMYHOMY NPEZCTABJIEHHUIO 4 4
MpoeKTa
HToro: 36 31




Pa3gen 1. BBoanble 3ansiTusi. ®u3dnyeckuii IKCnepuMeHT U H(poBbIe JadopaTopuu

Tema 1.1. ludposslie gaTunku. O61Me XapaKkTepUcTUKU. Pusnyeckne 3 PeKThl, UCIIOIb3yeMble B
paboTe JaTYHUKOB

HudpoBble JaTYMKU U UX OTJIUYHE OT AaHAJOTOBBIX TPUGOPOB. O611Ee XapaKTEPUCTUKH JJATIYUKOB.
dusuueckue 3¢ PeKThl, UCTIOTb3yeMble B pab0Te JATUUKOB.

Paspen 2. JkcnepuMeHTa/lbHbIE UCC/Ie0BAHUS MEXaHUYECKUX SIBJIEHUHN
[IpakTHyeckas pa6orta N2 1. «kM3yuyeHue KoJieGaHUH TPYKUHHOTO MassiTHHUKaA»
Lenb paOoThI: U3yYUTH TAPMOHUYECKUE KOJICOaHHs MPYKMHHOTO MAasTHUKA.

OGopy/Z0oBaHMe U MaTepUasbl: KOMIbIOTEpP, KOMIbIOTEpPHBbIA HHTepdelic coopa ganHbix CT JIUHU -
16, maTyuK YCKOpPEHUs, pYyJeTKa WM JIMHEWKa, MpykuHa (Habop MpyXUH OJUHAKOBOW IIIMHBI
pa3Hoil )KECTKOCTH ), TPY3 C KPIOUKOM, ABYXCTOPOHHUN CKOTY M IITATHB C JIANKOW, SJIEKTPOHHBIE
BECHL.

Paznen 3. OxcnepumentanbHble wuccieaoBaHuss mo MKT wuaeanbHbIX ra3oB U JAaBJICHUS
JKUJIKOCTEN

[TpakTuueckas pabota Ne 2. «MccnenoBanue nzobapHoro npoiecca (3akoH ['eii-Jlroccaka)»

[{enb pabOTHI: MPOBEPUTH COOTHOLLIEHUE MEXKY U3MEHEHUSIMH 00bEMA U TEMIIEPATyphl raza npu
€ro n300apHOM HarpeBaHUU.

OO6opynoBaHue U MaTepHalibl: KOMIbIOTEP, KOMIIBIOTEPHBIN UHTEpdelic coopa nanusix CT JIHU
- 16, MynpTHAATIMK OECHPOBOMHOW (IATYUKK TEMIIEpaTypbl W JABJICHUS), TEMIIEPaTypPHBIH
Iy, [ITAaTUB, COCY/]l C MOPIIHEM AJI JEMOHCTPALIMU ra30BbIX 3aKOHOB, JTMHEHKA.

[Tpaktuueckas padota Ne 3. «MccnegoBanue n3oxopHoro mpoiecca (3akoH lapss)»

[{enb pabOTHI: MPOBEPUTH COOTHOLLIEHUE MEXKY U3MEHEHUSIMU 00bEMA U TEMIIEPATyphl raza npu
€ro N30XOPHOM HarpeBaHUMU.

OO6opynoBaHue U MaTepHajbl: KOMIBIOTEP, KOMIbIOTEpHBIH UHTEpdeiic coopa nanubix CT JILN
- 16, wmynpTHAATYUK OECIPOBOJHON (JATUMKU TEeMIIEpaTypbl U JABJICHHUS), TEMIIEpPaTypHbII
LIYTI, IITaTUB, COCYJ C MOPUIHEM JJI JEMOHCTPAIIUYU Ta30BbIX 3aKOHOB, JINHEHKA.

[TpakTiaeckas pabota Ne 4. «3akon [lackans. OnpeneneHue JaBICHUS KUIKOCTE

I_[CJ'II/I pa6OTBIZ HU3YUUTh 3aKOH HaCKaJ'ISI; nccjacaoBarb MUSMCHCHHUA JaBJICHHUA C H3MCHCHHEM
BBICOTHI CTOJIOA KHUAKOCTH.

OOopynoBaHue ¥ MaTepHalbl: IITaTHB, MEH3YypKa, TpyOKa, JMHEWKa, MYJIbTHIATYHK
06ecpoBOIHOM, HOYTOYK.

[Tpaktuyeckas pabora Ne 5. «AtmocdepHoe U OGapomeTrpuyeckoe aasieHue. MaraeOyprekue
HOJTYIIAPHSI»



[{enb paboThI: MPOJAEMOHCTPUPOBATH M BBIYUCINUTH AOCOTIOTHOE U OTHOCUTEIHHOE JaBICHHUS.

O6opynoBaHue ¥ Marepuaibl: MOpUOOp A JEMOHCTPAlUU aTMOC(EpPHOro JaBlICHUS
(marpeOyprckue mnonymapus), rpy3sl mMaccamu 5 u 10 Kr, BakyyMHBII Hacoc, IaT4UKH
OTHOCHUTEJILHOTO U a0COJIFOTHOTO JIABJICHHUS, KOMITBIOTEP WJIM ILJIAHIIET.

Paznen 4. DxcnepuMeHTaIbHBIE UCCIIEA0BAHMSI TEIIOBBIX SIBJICHUM
[Tpaktrueckas padota Ne 6. «M3yueHue mporecca KAUTEHHUs BOIBI

Llenu paGoOTHI: U3YYUTh MPOLECC KUTICHUS BOABI; IIOCTPOUTH TpaiK 3aBUCUMOCTH TEMIIEPATYPhI
BOJIbl OT BPEMEHH.

OOopynoBaHue W MarepHualibl: JIEKTpUYECKas IUIUTKAa WU ropeska, Oosbluas MpoOHupka,
poOUpPKOIEPKATENb, MYJIbTHIATIMK OSCIIPOBOIHON, TEMITEPATYPHBIH LIy, HOYTOYK, COJIb.

[Ipaktuueckas pabora Ne 7. «OmpeneneHue KOJIMYECTBA TEIUIOTHI IPU HArPEBAaHUU U
OXJIAXKICHUI

Llens paboOTHI: M3Yy4YUTH YCJIOBHE TEIUIOBOTO paBHOBecHs (0e3 yu€ra paccesHHsl TEIUIOBOM
SHEPTUU B OKPYKAIOIIYIO CPELY).

OO6opynoBaHue U MaTepHalibl: KOMIIbIOTEP, KOMIIBIOTEPHBIN UHTEpdelic coopa nanubix CT JILU
- 16, MYJIbTUJATYUK OECIPOBOJHOM, IIyH, KaJOpPUMETpP, H3MEPUTEIbHBIH CTaKaH,
ANEKTPOYANHHUK.

[Tpaktuueckas padota Ne 8. «Ornpenenenne yAeIbHOM TEIIOTH TIABICHUS JIbIay
[{enb paboThI: ONpPEaeNUTh yAEIbHYIO TEIUIOTY MIaBICHUS JbA.

OO6opynoBaHue U MaTepUalIbl: KAJIOPUMETP, U3MEPUTEIbHBIN IIUIUH/IP, CTAKaH C BOJOU, COCY] €
TaIOIIKUM JIbJIOM, BEChl, HICTOYHUK MUTAHUS, COCJMHUTENbHbIE NTPOBO/A, MOOWIBHBIN IJIAHIIET,
KOMITbIOTEp, KOMIBIOTEpHBIH uHTepdeiic cbopa nmannsix CT JILU - 16, MyapTHIATUMK
0ecIpoBOIHOM, TEMITEPATYPHBIH IIIYII.

[Tpaktuyeckas padora Ne 9. «OnpezneneHue yaelIbHON TEIIOEMKOCTH TBEPIOTO TENIA»

[lenp  paboThl:  ONpeAeNUTh 3HAYEHUE  YyJIENbHOW  TEMIOEMKOCTH  METAIITHYEeCKOTO
(aTFOMHUHKEBOTO) IUIMHAPA HA HUTH.

O6opynoBaHue U MaTepHalibl: KOMIIbIOTEP, KOMIIBIOTEPHBIN UHTEepdelic coopa nanubix CT JIHU
- 16, MYJIbTHIATYUK OECHpPOBOJHOM, IIyN, KaJOPUMETP, HM3MEPUTENbHBI CTakaH,
NIEKTPOYANHUK, METAITIMYECKUH LINJIMHP HA HUTH.

[Tpaktuueckas padora Ne 10. «3y4eHre mporeccoB MIaBICHUS U KPUCTAIUTU3AIMHA aMOP(GHOTO
Tena»

Llenb paboThL: ONpeaenuTh TEMIEPATypy KpUCTaNIM3aluy napaduxa.

OO6opynoBaHue U MaTepualbl: IpoOupKa ¢ mapaduHOM, TPOOUPKOIEPIKATEIb, CTaKaH C ropsue
Bozo 00bEMOM 150-200 mi1, KOMIIBIOTEpP, KOMIBIOTEpHBIH uHTEpdeiic coopa CT JILU - 16,

MYJIbTHIATYUK OECITPOBOTHOM, TIYII.
6



Paznen 5. DkcnepruMeHTaIbHbIE UCCIIEOBAHUS IOCTOSHHOTO TOKA U €r0 XapaKTEPUCTUK
[Tpaktrueckas padota Ne 11. «/3ydeHre cMEIaHHOTO COCTMHEHHSI IIPOBOHUKOBY

[lenp pabOTHI: TPOBEPHUTH OCHOBHBIC 3aKOHBI CMEIIAHHOTO COCIUHEHUS TPOBOJHHUKOB B
AIEKTPUYECKOMN LIETIH.

Ob6opynoBanue U MaTepHajbl: KOMIBIOTEP, KOMIBIOTEpHBIH HHTEpdeiic coopa nanupix CT JILN
- 16, MynpTHAATYMK OECHPOBOJHOW (JATYMK TOKA M HAINPSDKEHHS), UCTOYHHMK TOKa, Habop
PE3UCTOPOB, COETUHUTEIbHbIE TPOBOJIA, KIIIOY.

[Ipaktuyeckas padora Ne 12. «Onpenenenue KII/ HarpeBatensHOro 3nementay Llens paboTsI:
onpenenuts KII/] HarpeBaTenbHOro 3jemMeHTa.

O6opynoBanne u marepuainsl: kommetoTep, CT JILU - 16, w™ynprumatyuk OecrpoBOAHOU
(maT4MK TeMIepaTyphl, JATYMK TOKA W HANPSKEHUS), TEMIIEPaTypPHBIA IIyI, UCTOYHUK TOKA,
KaJIOpUMETP, HAarpeBaTEIbHBIN JIIEMEHT, COCTUHUTEIILHBIC TIPOBOJIA, MEPHBIHN IIMIINHIP, EMKOCTh
¢ Boo¥ o0séMom 150 cm3.

[TpakTiaeckas padorta Ne 13. «M3ydyenue 3akona JIxoyns — JleHma»
L{enb pabOTHI: ONPEISITUTH KOJTHMYSCTBO TEIIOTHI, BELICISIEMOE ITPOBOJHIUKOM C TOKOM.

Ob6opynoBanue u Mmatepuansl: kommnbiotep, CT JILIU - 16, wMyapTHaaTYUK OecripoBOAHON
(1aT4MK TOKa M HANpSOHKEHMs), UICTOYHUK TOKa, PE3UCTOp, KJIIY, COECAMHHUTEIbHBIE MPOBOJA,
LITaTUB, KAJIOPUMETP, EMKOCTB C BOAOM.

[Tpaktuyeckas padora Ne 14. «/3yyenue 3aBucumocty nosne3Hoit momHocty U KII/I ucrounuka
OT HANPsHKEHMS Ha HArpy3Ke»

HCJ'IB pa6OTI>II HN3YyUUTb 3aBUCHUMOCTH MOJIE3HOM MOIIMHOCTH H KHH HCTOYHHKA OT
COIIPOTUBJICHU HAI'PY3KH.

Ob6opynoBanue u Mmatepuansl: komnbtotep, CT JILIU - 16, wMyapTHaaTYUK OecripoBOJHON
(TaTYMK TOKA U HAIPSDKEHUs ), HCTOUHUK TOKA, PEOCTaT, K04, COSAMHUTENbHBIE IPOBO/IA.

[Tpaktuyeckas padora Ne 15. «M3yuyenne 3akona Oma JIst TOJTHOU ETIH»

[{enu paboThl: mpoBEepUTH 3aKOH OMa ISl IOJTHOW LIETIH; U3YYUTh PEKHUMBI pa0OTHI HCTOYHUKOB
TOKA.

O6GopynoBanne u marepuansl: kommnbetotep, CT JILU - 16, wMymprumatdyuk OecpOBOIHOM
(maTyuk TOKa W HANPsDKEHHS), MCTOYHUK TOKa, 2 PE3UCTOpa, 3 KIIOYa, COCIUHHUTEIIbHBIC
MpOBO/JIA.

[TpakTrueckas padota Ne 16. « DkcnepuMeHTaIbHAs TIpoBepKa mpaBwil Kupxroday»

[{ens pa®oThI: SKCIEPUMEHTAIBHO MPOBEPUTH 3aKOHBI Kupxroda.



O6GopynoBanne u marepuainsl: kommbetoTep, CT JILU - 16, wmynprumatdyuk OecrpoBOAHON
(maTyuk TOKAa M HANPSDKCHHS), UCTOUYHHUK TOKA, 5 PE3UCTOPOB, 3 KIIOYA, COCIUHUTEIIbHBIC
MpOBO/JIA.

Paznen 6. DxcriepuMeHTaIbHBIE UCCIIEIOBAHUSI MATHUTHOTO TTOJIS
[TpakTrueckas padota Ne 17. «MccnenoBanre MarHUTHOTO MOJISt TPOBOIHUKA C TOKOM)

L[eﬂb pa6OTBII BbIIBUTH 3aBUCUMOCTL MOAYJIA HHAYKIIHW MArHUTHOI'O II0JIsI IPOBOJHHKA C
TOKOM OT CHJIbI TOKA U PACCTOAHUSA OO IIPOBOAHHKA.

O6opynoBanue u matepuanbl: kommnbtotep, CT JILU - 16, mynapTHAaTIMK OECIIPOBOIHOIM,
IITATUBBI, HCTOYHUK TOKA, IIPOBOJIHUK, JTMHEHKA, PEOCTAT, KJIH0Y.

[Tpaktuyeckas padora Ne 18. «MccrnenoBanue sIBIEHUS SJIEKTPOMATHUTHOW WHIYKIIUN
Llenb paboThI: UCCIIEN0BATh SABJICHHUE JIEKTPOMArHUTHON UHIYKLIUH.

Ob6opynoBanne u Mmatepuansl: kommetorep, CT JIU - 16, MyapTHAATYUK OECTIPOBOTHOM,
JUHEeHKa, KaTyIIKa-MOTOK, MOJIOCOBOM MmarHuT, TpyOka u3 [IBX, nepxkarenb mist TpyOKu,
IITaTUB.

[TpakTrueckas padota Ne 19. «M3yyeHre MarHUTHOTO TIOJISl COJICHOUIa»
[{enb paboTHI: UCCIENOBATh paclpeieIeHue HHAYKIIMA MAarHUTHOTO 0JIS1 BAOJIb OCH COJICHOUA.

O6opynoBanne u marepuainsl: kommeoTep, CT JILU - 16, wmynprumatyuk OecrpoBOIHON
(TaTYMKU TOKa MArHUTHOTO TIOJS), UCTOYHWK TOKA, COCAMHHUTEIIBHBIC IMPOBOIA, COJCHOM]I,
peocrar.

Paznen 7. IlpoektHas pabota

[IpoekT M NpoeKTHbI MeToAa uccienoBaHus. OCHOBHBIE 3Talbl MPOEKTHOTO HCCIEAOBAHUS.
Breibop Tembl uccnenoBaHus, omnpeneieHue Ienedl u 3amad. [IpoBeneHune HHIUBUIYaTbHBIX
uccienaoBanuii. [lonroroBka K myOIuYHOMY MIPEACTABICHHUIO ITPOCKTA.

11 kadacc Y4yeOHO-TeMaTHYECKHH IJIaH

Ne paznena u [Ha3BaHue pa3zenoB U TEM KonmuecTBo yacoB
TEeMBbI
Bcero Teopuss  [[IpakTuka
Pazgen 1 BBoaubie 3aHATHS. 4 3 1
Du3nYecKuil SKCIIEpUMEHT U ITU(POBHIE
lmabopaTopun




1.1 [{ndposeie narunku. OOIIKE XapaKTEPUCTH- |2
ku. Ouznueckue 3 HeKThl, HCIOIb3YEMbIE B
paboTe TaTYMKOB
1.2 JIByxKkaHanbpHas MpUCTaBKa-ocuwuiorpad. |2 1
OCHOBHBIE TIPUHIUITBI PAOOTHI C TPUCTABKON
Pasznmen 2 DKCIIEpUMEHTAIBHBIC HCCIIEIOBAHUS 11 11
MEPEeMEHHOTO TOKa
2.1 M3mepeHne XxapakTeprucTHK MEPEeMEHHOT0 TO-|1 1
Ka ocuuiuiorpadom
2.2 AKTHUBHOE COMPOTHUBJICHUE B 1IN IepemMeH- |1 1
HOTO TOKa
2.3 EMKOCTD B 1emu MIePEMEHHOTO TOKa 1 1
2.4 MHIyKTUBHOCTD B LIENH NIEpEMEHHOr0 Toka |1 1
2.5 M3ydyenue 3akoHoB OMa a5 1ienu nepemes- |1 1
HOT'O TOKA
2.6 [TocmenoBaTenbHBINA PE30HAHC 1 1
2.7 [TapanienbHbIi pe30HAHC 1 1
2.8 Jluox B ey MEpEeMEHHOT0 TOKa 1 1
2.9 JleiicTByIOIIEE 3HAUCHNE TIEPEMEHHOTO ToKa |1 1
2.10 3aryxaromme KoineOaHus 1 1
2.11 Baumounnaykuus. Tpancopmarop 1 1
Paznen 3 CMmapr¢oH kak pusnueckas mabopatopust 6 6
3.1 TernuoBast KapTa OCBEILIEHHOCTH 1 1
3.2 CBeT TaIEKoil 3BE3 b1 1 1
3.3 'YpoBeHb niryma 1 1
3.4 3BYKOBBIE BOJIHBI 1 1
3.5 Kinerka ®apanes 1 1
3.6 ITo Bostnam Wi-Fi 1 1
Paznen 4 [IpoexTHas pabota 13 11
3.1 [IpoeKT u MPOEKTHBIN METO uccienoBanus |1
3.2 Br10op TeMbl nccieoBanus, onpeaenenue |1
meJei u 3amaq
3.3 [IpoBeaeHre MHANBUYATbHbBIX 9 9
MCCIIEJOBAHMI
3.4 [TonroToBka Kk myOIMYHOMY IpecTaBiIeHuo 4 4
MPOEKTa
Hroro: 36 31




Tema 1.1. lludpossie natunku. O0ume xapakrepuctuku. Ousnyeckue 3HPeKThI, HCTIOTB3yEeMbIE
B paboTe JaTYUKOB

[ludpoBbIie TaTUNKHU U X OTIHMYHE OT aHATOTOBBIX NPUGOPOB. 061 He XapaKTEPUCTUKN
naTuukoB. Ousndeckue H3PPeKThl, UCIOIB3yEeMbIE B PA0OTE TATYNKOB.

Tema 1.2. JIByxkaHanbHas mnpucTaBKa-ocruiorpad. OCHOBHbIE TPHHIMIBI PabOTHI C
MIPUCTABKOU

[Tonkitouenue JByXKaHaAJbHON mNpucTaBKu-ocuuiuiorpada. broku Hactpoek. Omnpenenenue
napaMeTpoB ociuiiorpaMMel. PaboTta ¢ Tpurrepom.

Pa3nen 2. DxcriepuMeHTaIbHBIE UCCIIENOBAHMS IEPEMEHHOIO TOKA
[Tpaktuyeckas padora Ne 1. «M3MepeHne XapakTeprCTUK IEPEMEHHOTO TOKa OCIMIIIOrpadoM»

Lens pabOTHI: ONIYYUTH JIEKTPUUECKHUE CUTHAIIBI PA3MYHbIX GOPM, U3MEPUThb AMIUIUTYAY U
NepUoJ MEPEMEHHOIO TOKA C MMOMOIIBI0 ocuuiuiorpada.

OO6opynoBanue U MaTepuaibl: JAByXKaHAJIbHAs MPUCTaBKa-ocHLIorpad, 3ByKOBOM reHeEpaTop,
COEIMHUTEINIbHBIE IPOBO/JIA.

[Tpaktuyeckas pabora Ne 2. «AKTUBHOE COITPOTHBIICHUE B LIS IEPEMEHHOTO TOKa»

HCJ'IB pa6OTBIZ ONPCACIINTL 3aBUCUMOCTE COIIPOTUBJICHUA OT YaCTOTHI ICPEMECHHOI'O TOKA, CABUT
(1)213 MECKAY TOKOM W HAIIPSAKCHUCM IJIA aKTHUBHOH HarpyskHu.

O6opynoBaHre U MaTepHalbl: AByXKaHaldbHas MpHCTaBKa-ocuuuiorpad, 3ByKOBOH reHeparop,
JIBa pe3ucropa corpotusiaeHueM 360 OM, cOeIMHUTENBHBIE IPOBOJA.

HpaKTI/I‘{eCKaﬂ pa60Ta Ne 3. «EMKOCTL B ICTIM IEPEMEHHOT'O TOKa»

HCJ'II) pa6OTI>IZ ONpECACIINTb 3aBUCHUMOCTb COIMPOTHUBJIICHUA OT YaCTOThI HIEPEMECHHOI'O0 TOKA, CABUT
(1)33 MCKAY TOKOM U HAIIPAKCHUCM IJII KOHACHCATOpPA.

OO6opynoBaHue U MaTepHalibl: JByXKaHajbHas MpHCTaBKa-ocUuiuIorpad, 3ByKOBOM reHeparop,
pesuctop comnporusieHueM 360 Owm, konaeHcatop EMKocThio 0,47 MK®D, coeTUHUTEIbHBIE
IIPOBOJA.

[TpakTrueckas padota Ne 4. «ITHIYKTUBHOCTD B LIETIM IEPEMEHHOTO TOKa»

HCJ'II) pa6OTBII OMpEACIINTb 3aBUCHUMOCTb COIMPOTHUBJICHUSA OT 4YaCTOTHI ICPEMCHHOI'O TOKA, CABUT
(1)33 MECXKAY TOKOM M HAIIPSXKECHUEM IJI KAaTYIIKW WHAYKTUBHOCTH.

OO6opynoBaHue U MaTepHalbl: AByXKaHaldbHas MpHCTaBKa-ocuuuiorpad, 3ByKOBOM reHeparop,
pesuctop comporuBieHueM 360 Om, kaTymka WHAYKTUBHOCTHIO 0,33 MI'H, coennHUTEIBHBIE
pOBOJA.

[Tpaktrueckas padora Ne 5. «M3yuenune 3akoHoB OMa 1J1s 1IETIH IEPEMEHHOTO TOKa»

[{enb paboThl: TpoBepUTH 3aK0OH OMa TSl IeTI IEPEMEHHOTO TOKA.
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OOGopynoBaHue W Marepuaibl: NaTYUK TOKA, JATUYMK HAMpSDKEHHsl, WUCTOYHHUK I[epeMeHHOTO
HaIpsHKEHUs, PEOCTaT, KaTyIlIKa HUHIAYKTUBHOCTH, KOHAEHCATOP, COCIMHUTEIBHBIE ITPOBOA.

ITpakTuueckas padota Ne 6. «IlocnenoBarenbHbBIN PE30HAHC)

[lens paOoOTHI: W3YYUTH SIBICHHE DSJCKTPUYECKOTO pE30HAHCAa [Jisi  I0CJAe[0BaTEJIbHOTO
K0J1e0aTeIbHOTO KOHTYpa (PE30HAHC HANIPSIKEHUH ).

O6opynoBaHue U MaTepHalbl: JByXKaHajbHas MpHCTaBKa-ocuuuiorpad, 3ByKOBOH reHeparop,
pesuctop comnpotupieHueM 360 Owm, kartymika WHAYKTHBHOCTBIO 0,33 MI'H, koHaeHcaToOp
éMKocThI0 0,47 MKD, coeTMHUTEIbHbBIC TPOBOIA.

[TpakTiueckas pabota Ne 7. «[lapannenbHbIi pe30HAHC)

[lens paboOTBI: W3YYUTHh SIBICHHE JJIEKTPHUECKOTO pE30HAHCAa Uil  HapalljiebHOTO
K0J1e6aTeIbHOTO KOHTYpa (PE30HaHC TOKOB).

OO6opynoBaHue U MaTepHalbl: JAByXKaHAJIbHAs MPUCTaBKa-ocHLIorpad, 3ByKOBOW reHeEpaTop,
pesucrop comporuBiaeHuem 360 Ow, karymka uHIyKTHBHOCTBIO 0,33 MI'H, koHzmeHcaTOp
éMkocThio 0,47 MKD, coeTMHUTEIbHBIC TPOBO/IA.

[Tpaktudeckas padora Ne 8. «Jlnoj B 1ieny NEPEMEHHOTO TOKa

[lenp paboTHI: HCCHENOBATh IPOXOXKAECHUE IIEPEMEHHOIO 3JIEKTPUYECKOTO TOKa 4epes
MOJIYIIPOBOJAHUKOBBIN JTHO.

OOGopynoBaHue U MaTepHalbl: JByXKaHAJIbHAs MPUCTaBKa-ocmLIorpad, 3ByKOBOW reHeparTop,
pe3uctop conpotuieHueM 360 OM, TOTYIPOBOHUKOBBINA U0/, COSAMHUTEIIbHBIE TTPOBO/IA.

[Tpaktueckass padora Ne 9. «JleiicTByromee 3Ha4deHHe MepeMeHHOro Toka» Llenb paboThI:
OTpeAeNUTh AEUCTBYIOIIEE 3HAaUEHUE TIEPEMEHHOTO TOKA.

OO6opynoBaHue M MaTepHajbl: JByXKaHaJIbHAs MpHUCTaBKa-ocIuuiorpad, 3ByKOBOM reHepaTop,
pesuctop conportusiieHneM 360 OM, COeTMHUTENBHBIE IPOBO/IA, MUJIJIUBOJIBTMETP IIEPEMEHHOTO
TOKa.

[Tpaktuyeckas padora Ne 10. «3aTyxaromye koneGaHUsD»
Llenb paboOTHI: U3yUEHHE 3aTyXalOIUX KoJleOaHui B KOJIeOaTeIbHOM KOHTYDE.

OO6opynoBaHue U MaTepHalbl: AByXKaHaldbHasl MpHCTaBKa-ocuuuiorpad, 3ByKOBOM reHeparop,
pesuctop conporuBieHueM 360 Owm, karymka uHAYKTHBHOCTBIO 0,33 MI'H, KoHpeHcaTop
émkoctbio 0,47 MK®D, COeTMHUTENBHBIE TIPOBOJIA.

[TpakTueckass padora Ne 11. «Bzaumounnykuus. Tpancopmarop» Llenb paGoTbl: U3y4YUTH
OPUHIUN paboThl TpaHchopMaTopa.

OO0opynoBaHue W MaTepHajbl: IByXKaHAIbHAS MPHUCTaBKa-OCIMIIIOrpad, 3ByKOBOH reHepaTop,
MHOTOOOMOTOYHBIN TpaHC(HOpMaATOp, COETUHUTEIBHBIE TTPOBO/IA.

Paznen 3. CmapTdoH Kak ¢puznueckas 1adbopatopust
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[Tpaktuueckas pabora Ne 12. «TemnoBasi kapra ocBeméHHOCTH» Llens paboOTHI: MOCTPOUTH
TEIUIOBYIO KapTy OCBEIEHHOCTH [TOMEILEHUSI.

OOGopynoBaHue U MaTepHallbl: cMapT()OH C MPEAyCTAaHOBJIECHHBIM MOOHWJIBHBIM IPHUIOKEHUEM
Sensor Box for Android.

[Tpaktruueckas padora Ne 13. «CBet nanékoi 3Be3/1b1»
I{ens pa®OThI: MPOBEPUTH 3aKOH OOPATHBIX KBAIPATOB JJIsSI OCBEIIEHHOCTH.

O6opynoBaHue U MaTepuaibl: CMapT(OH C MPEAyCTaHOBICHHBIM MOOMIIEHBIM MPUIIOKCHHEM
Sensor Box for Android, nammouka, n3amMepuTeabHas JCHTA.

[TpakTuyeckas padora Ne 14. «YpoBeHb 1rymar»
Llenb pabOTHI: ONIPENENUTh CaMbIi ITYMHBIH HCTOYHUK 3BYKa, TOPOT CIBIIIMMOCTH Y€JIOBEKA.

O6opynoBaHue U MaTepuaibl: CMapT(OH C MPeayCTaHOBICHHBIM MOOMIIBHBIM MPUIIOKEHHEM
Sensor Box for Android, ncrounuk 3Byka, mporpamma Simple Tone Generator.

[TpakTrueckas pabota Ne 16. «3BykoBbie BOHBI L{enb paboThl: n3yunuTh rpaduk 3ByKOBOIA
BOJIHBI.

OO6opynoBaHue U MaTepuaibl: cMapT(HOH ¢ PEAyCTAaHOBICHHBIM MOOWIBHBIM TIPUIIOKCHUEM
Sound Oscilloscope u mporpammoii Simple Tone Generator.

[Tpaktuyeckas padora Ne 17. «Knerka dapanes»

[lens pa®oTHI: ONIPEACIUTD, SKPAHUPYET JIK (HOJIBIa PATHUOBOJIHEI.

OO6opynoBaHue ¥ MaTepuaibl: JIUCT MUIIEBON aTIOMUHUEBON (hosbru, TMHEHKa, 1Ba cMapT(oHa.
[Tpaktuyeckas padora Ne 18. «Ilo Boxnam Wi-Fi»

Llenb paboThI: UCCIEIOBATh 3aTyXaHHE U MOTJIOLIEHUE HJIEKTPOMArHUTHBIX BOJIH.

Ob6opynoBaHue U MaTepuanbl: cMapTHOH ¢ IPeayCTAHOBICHHBIM MOOMIIBHBIM PUI0KEHUEM
WiFi Analyzer, Bropoii cMapT¢oH kak Touka goctyna Wi-Fi.

Paznen 4. IlpoextHast pabota

ITpoexkt n mpoekTHBIH MeTOo] uccienoBaHus. OCHOBHBIE 3Talbl MPOEKTHOIO HCCIEAOBAaHUS.
Beibop Tembl uccnenoBaHud, ompeneieHue Ienedl u 3agad. [IpoBeneHrne HHIUBUIYaTbHBIX
uccienoBanuil. [loaroroska k myoJIMYHOMY MPECTABICHUIO TPOEKTA.

IIpumepHBbIe TEMbI IPOEKTHBIX PadoT.
10-11 xnaccer

1) A6CoJIIOTHO TBEP/OE TEJIO U BUJIbI €T0 IBHUKEHHUS.
2) AHusoTponus GyMarm.
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3) AunexTtpoémkocTb. KoHzeHcaTopsl. [IpyuMeHeHMe KOHeHCAaTOPOB.

4) BeTporeHepaTop /Jsl CHTHaJIbHOTO OCBeLeHHUs.

5) Baruiaj Ha 3peHMe YesioBeKa C TOYKHU 3peHUs] PU3UKHU.

6) BuusiHue aTMocdepnl Ha pacnpocTpaHeHue 3J1eKTPOMarHUTHBIX BOJIH.

7) BuiMsiHUE MarHUTHBIX 6YPb Ha 3/I0POBbE YeJ0BEKA.

8) BuyTpeHHss sHeprus. Cnocobbl U3MeHeHUs1 BHYTPeHHEN SHEPTHUU.

9) BrlpamyBaHHe KPUCTA/JIOB MEJHOTO M >KeJIe3HOr0 Kynopoca B JOMAalIHUX YCJIOBUAX U
onpeJeJieHre UX IIJIOTHOCTH.

10) F'a3oBbie 3aKOHBI.

11)TeomarHuTHas 3Heprus.

12) 'mapoauHaMuKa. YpaBHeHHe BepHysiy.

13) 3akoHbI COXpaHEHHs B MeXaHHKe. 3aKOH COXpaHEeHHUs UMITYJIbCa.

14) 3akoHbI COXpaHEHHsI B MEXaHHKe. 3aKOH COXpaHEHHsI d9HEPTUU.

15) 3anuchk AMHAMHUYECKUX FOJIOIPAaMM B pe30HaHCHBIX Cpesiax.

16) 3amuTa TPAaHCIOPTHBIX CPEACTB OT aTMOCHEPHOTO 3JIEKTPUUECTBA.

17) U3rotoBsieHre 6aTapeu TepMoIlap U U3MepeHUe TeMIlepaTyphl.

18) U3roToBsieHHEe caMOZie/IbHbIX NIPUOOPOB /11 IeMOHCTPALMU 1eICTBUSI MarHUTHOTO 10- JISl
Ha NPOBOJHUK C TOKOM.

19) U3MepeHHe BpeMeHU PEAKIUY YeJI0BeKa Ha 3BYKOBbIE U CBETOBbIE CUTHAJIBI.

20) U3mepeHuUe cuiibl, HEO6GXOAMMOM [J1s1 pa3pbiBa HUTH.

21) UccnepoBaHre 3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AedpopMalLiu.

22) UccnepoBaHre 3aBUCUMOCTH IIOKa3aHUH TeEPMOMETpPA OT BHEIIHUX YCJI0BUIA.

23) MeToAbl U3MepeHHs apTepUaAIbHOTO JAaBJeHHUS.

24) BelpawjuBaHue KpUCTaJIOB.

25) UccnepoBaHue 3/1eKTPUYECKOT0 CONTPOTHUBJIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

26) 3mepeHre MHAYKL MY MarHUTHOTO I0J151 IOCTOSIHHBIX MarHUTOB.

27) lIpyHLuMT paboTHI 1be303J1eKTPUIECKON 3aXKUTAIKH.

28) OueHka JJIMHBI CBETOBOM BOJIHBI 110 HAGJIIOEHUIO AUPPAKIIUY CBETA HA IIEJIH.

29)OnpejesieHWe CHEKTpPasbHbIX TPaHUL, YyBCTBUTEJbHOCTH 4YeJOBEUYECKOro TrJasa C
NOMOUIbI0 AUPPAKLIMOHHON PELIETKHU.

30) U3yyeHue npuHLUIA Pa6OTHI TIOMUHECLEHTHON JIAMIIOYKH.

31) Urpa Angry Birds. ®usuka urpol. U3yyeHue JBWKeHHUs TeJsa, OGPOILIEHHOTO MOJ, YIJI0M K
FOPU30HTY.

32) Usy4yenue Tennopu3nyecKux CBOMCTB HAHOKPHUCTAJLIIOB.

33) UsMmepeHue K03pdUIMEHTA TPEHUS CKOJIbXKEHUS.

34) 3mepeHre pa3aMepOB MUKPOOO'LEKTOB JIa3€PHBIM JIyYOM.

35) U3yuyeHue 3JIeKTPOMarHUTHBIX M0JIel 6bITOBBIX IPUOOPOB.
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14



