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ITosicHuTeIbHAA 3alICKA
[IporpaMMa BHEYpOYHOH AEATEIBHOCTH HMEET €CTECTBEHHOHAYUYHYIO HAIIPABJIEHHOCTD;

BKJIIOYAET B c€0s U3yUEHUE TEOPUH B 00JaCTU (PU3NYECKUX SIBJICHUH U MPAKTUUECKOH 4acTu.

Pabouas mporpamMma Kypca BHEYpPOUHOW IESTENBHOCTH pa3paboTaHa Ha OCHOBE CIEIYIOLIUX

HOPMAaTUBHO-IIPAaBOBBIX IOKYMEHTOB:

e O@enepanbHoro 3akoHa ot 29.12.2012 r. Ne273-®3 «O06 obpazoBanuu B Poccuiickoit
denepaunn»

e Crpareruu pasButusg BocnuTaHus B Poccuiickoit @enepauuu Ha nepuon no 2025 ropa
(yrBepxkneHa pacniopskenueM IlpaBurensctBa Poccuiickoit ®enepaunn ot 29 mas 2015 r.
Ne996-p)

e [locranoBnenueM [71aBHOTrO rocyaapcTBEHHOTO caHuTapHoro Bpada PD ot 28 cenTsaOps
2020 1. Ne 28 "OO6 yrBepxkaenuu caHutapHbix npaBun CII 2.4.3648-20 "CanutapHo -
SMHUIEMHUOJIOTMYECKHE TPEeOOBaHUS K OpPraHM3alUsAM BOCHMTAaHUS U OOY4EHHUs, OTAbIXa U
03/I0pOBJICHUS JIETEH 1 MOJIOIEKNU";

e JlocranoBineHuemM [J1aBHOro rocylapCTBEHHOIO CaHUTapHOro Bpada Poccuiickoi
Oeneparun ot 28.01.2021 Ne 2 "O6 yrBepxaeHuH caHUTapHbIX mpasui u HopMm CanlluH
1.2.3685-21 "l'uruennyeckrie HOPMATUBBI U TPeOOBaHUSA K OOECIIEYECHUIO OE30IacHOCTH H
(vyt) GE3BpETHOCTH JIJIs YeJIoBeKa (haKTOPOB Cpe/ibl OOUTaHNS,

e Meronnueckux pexkomenpauuid C.B. JlozoBenko T.A. Tpymwmna. Peanusanus
o0pa3oBaTeNbHBIX MHporpaMM 1O (u3uKe U3 YacTh Y4eOHOro IUTaHa, (HOPMUPYEMOit
Y4aCTHUKaMU 0Opa30oBaTENbHBIX OTHOIIEHHH, C MCHOJIb30BAHUEM O0OPYAOBAaHMS JETCKOIO
texHonapka «llIkonpHbIN KBaHTOpUYM», «Touka poctay, Mockaa. 2021
[TIporpamMa HampaBieHa Ha OOyueHHE palOHAIbHBIM IpHEMaM IPUMEHEHMs 3HaHUN Ha

IIPAKTHKE, a TaKXe MEPEeHOCY YCBOEHHBIX 3HAHUW U YMEHHMI B aQHAJIOIMYHbIE U U3MEHEHHbIE

YCIIOBUSL.

Peanuzanus mporpaMMbl akTyajibHa Ui MOBBILIEHUS MOTHBAlMM K OOY4eHHIO (U3UKH U
ACTPOHOMMH, PA3BUTHUS MHTEIJIEKTYAIbHBIX BO3MOKHOCTEN 00YyJarOIUXCsl.

[Iporpamma paccumutana Ha geteit 16 - 17 ner. PaGoTtas mHaUBHUIyaJIbHO, TapaMu WU B
KOMaHJaX, oOyyaromuecs: Jr0bIX BO3pacTOB MOTYT YUYHMThCS, CO3/1aBas M SKCIEPUMEHTHPYA,
IPOBOJASI HCCIIEIOBaHMS, COCTaBlsAiss OTYETHI M OOCYKJash WJIeH, BO3HMKAIOUIME BO BpeMs
U3y4eHHsI pa3HbIX (PU3MUECKUX SBICHUH.

[Iporpamma paccunutana Ha 1 rog oOyueHus
AKTYaJIbHOCTH IPOrPaMMbI

[IporpaMmMa Kypca HMeeT COLMaIbHYIO 3HAUYMMOCTh JUJIS Hallero OOIIecTBa.

Poccuiickomy oOmiecTBy HY>XKHBbI OOpa3oBaHHbIC, HPAaBCTBEHHbIC, NPEANPUUMUYUBBIE JIIOIH,

KOTOpBIE MOTYT CaMOCTOSATEIbHO MPUHMMATh OTBETCTBEHHBIE PEIIECHHs B CUTYallUsiX BbIOOpa,

IPOTHO3UPYS WX BO3MOXKHBIE mociencTBus. OAHON M3 3ajau CerofHAIIHEro 00pa3oBaHUS —

BOCIIMTAaHWE B  y4yallleMCs caMoCTOsTeNbHOM JuyHocTH. [lpeanmaraemas mporpaMma

CIOCOOCTBYET Pa3BUTHIO Y yHAIIUXCS CAMOCTOSATENIbHOTO MBILUIEHUS, (POPMUPYET Y HUX YMEHUS

CaMOCTOSITENIbHO MPHOOpeTaTh U MPUMEHATH MOJYYEHHbIE 3HaHMUS Ha NpakTuke. PasButne u

(opMHpOBaHUE BBIIEYKA3aHHBIX  YMEHHM BO3MOXKHO  Onarojapsi CTUMYJIMPOBAHHUIO

HAy4YHO-TIO3HABATEIBRHOTO  WHTEpECA BO BpeMs 3aHATHI. Konuenmms

COBPEMEHHOT0 00pa30BaHus MOAPA3yMEBAET, YTO YUUTENb NepecTaéT  ObITh OCHOBHBIM

MCTOYHUKOM HOBBIX 3HAHUHU, & CTAHOBUTCS OPTaHM3aTOpPOM  IO3HABATENbHOM  aKTUBHOCTHU

ydanmxcs, K KOTOPOM MOXXHO OTHECTH M HUCCIEN0BATENbCKYIO NeATeNbHOCTh. COBpEMEHHBIE

AKCIIEPUMEHTAJbHbIE HCCIENOBAaHUSA 1O (U3UKE YK€ HEBO3MOXKHO MPEACTaBUTH 0Oe3

UCTOJIb30BaHUSl AHAIOTOBBIX U IM(POBBIX H3MEPUTENBHBIX MpuOopoB. B  denepaibHom

rocyaapcTBeHHOM obOpaszoBatenbHOM cranmapte (PI'OC) mpommcaHo, YTO OJHHM U3

YHUBEpCaJIbHBIX y4eOHBIX neiicTBuil (YVY]l), mpuoOpeTaeMblX ydyallUMHUCS, JOJDKHO CTaTh

YMEHHME «IIPOBEJECHHS OIBITOB, MPOCTHIX AKCHEPUMEHTAIbHBIX MCCIEIOBAaHUM, NPSAMBIX U

KOCBEHHBIX H3MEPEHHMH C HCIIOJIb30BAaHUEM AaHAJIOIOBBIX W LU(POBBIX H3MEPHUTEIbHBIX



npuOOpOB.

Lesb ¥ 321a44 POrpaMMbl
3HAKOMCTBO OOydYarommxcs ¢ (U3MKON Kak JKCHEpUMEHTAIbHOM HayKoi; (opMUpOBaHUE
HaBBIKOB
paboTel ¢ UU(POBBIMU JaTUMKAMH, MPOBEACHUS HM3MEPEHUN (QU3NYECKHX BEIMYUH U HX
00paboTKu.
3agaun:
e (opMupoOBaHHE CUCTEMBI 3HAHUI O (PU3NUECKUX SBICHUAX, 3aKOHOMEPHOCTSIX;
e npuoOpeTeHue OMbITa UCIOIb30BAHUS IKCIIEPUMEHTAIBHBIX METO/IOB;
® pa3BHUTHE YMEHUI U HABBIKOB IMPOEKTHO — UCCIIEI0BATEIbCKON ACSITENbHOCTH;
® [OATOTOBKA YYaIIUXCS K YYaCTHUIO B OJMMITHAIHOM JIBUKEHUMU;
e (QopmMHupoBaHHE OCHOB SKOJOTUYECKON IPaMOTHOCTH.
®opmbl NpoBedeHMs 3aHATHIH: TMpaKkTUYeckue | JabopaTopHble pabOThl, HIKCKYPCHH,
IKCIIEPUMEHTHI,
HAOII0/ICHUS, KOJUIEKTUBHBIC U MHAUBHUIyalIbHbIE HUCCIIEI0OBAHUS, CAMOCTOATEIbHAS padoTa,
KOHCYJIbTAIlMH, KEHC-TEXHOJIOTUH, TPOEKTHASI U UCCIIEIOBATEIbCKAS eI TEITbHOCTD.
Metoabl  KOHTpOJIS:  3allUTa  HUCCIEAOBATEIbCKUX  pabOT, MHHHU-KOH(epeHIus ¢
Npe3CHTAlMsIMU,  JIOKJIAJ,  BBICTYIUICHHWE,  IpE3CHTalus, ydacTHeé B  KOHKypcax
HCCJIEIOBATENILCKUX PaboOT, OTUMIINAIaX.
TpeboBanust K YPOBHIO 3HAHMIi, YMeHHi M HABBIKOB MO0 OKOHYAHUI) peaTu3aluu
NMPOrpaMmbi:
® HMETh IIPEICTaBICHUE 00 UCCIIeIOBAaHNH, TPOEKTEe, cOope n 00paboTke HHPOpMAITUH,
COCTaBJICHUH JIOKJIJA, TTyOJMYHOM BBICTYIICHUH;
3HATh, KaK BHIOPATh TEMY UCCIIEIOBAHUS, CTPYKTYPY HCCIEAOBAHUS;
YMETb BUJIETh IPOOJIEMY, BBIBUTATh THIIOTE3bI, IUTAHUPOBATH X0/ UCCIICIOBAHMUSI, TaBaTh
orpezeNieHus: HOHATUAM,pad0TaTh C TEKCTOM, JAeNaTh BHIBOIBL;
yMeThb paboTaTh B IpyIIe, MPUCIYIIMBATHCSA K MHEHUIO YWICHOB I'PYIIIbI, OTCTAUBATh
COOCTBEHHYIO TOUKY 3pEHUS;
e BJaJIeTh MJITAHUPOBAHUEM U IIOCTAHOBKOM SKCIIEPUMEHTA.
O:xugaeMble pe3yJibTaThl
JIn4HOCTHBIE pe3y/IbTaThl:
® 3HaHUS OCHOBHBIX MPUHIMIIOB U MPAaBUJI OTHOIIEHUS K IPHPOJIE;
® pa3BUTHE NO3HABATEILHBIX HHTEPECOB, HAPABJICHHBIX HA N3yYCHHUE TIPUPOJIBI;
® Dpa3BUTHE WHTEIUICKTYyalbHBIX YMEHHH  (JIOKa3plBaTh, CTPOUTH  PACCYXICHUS,
aHAJTM3UPOBATh,
® CpPaBHUBATh, IEJIaTh BHIBOJIBIN APYTOE).
MeTanpeameTHble pe3yJbTaThl:
® OBJIJICHHE COCTABISIONIMMHU UCCIIEOBATEIBCKON U IIPOCKTHOM JIESITETbHOCTH: YMEHHUE
e BHJCTH NPOOJEMy, CTaBUTH BOIPOCHI, BBIJBUTATh THUIIOTE3bI, JaBaTh ONpPEACICHHS
TIOHATHSM,
e knaccuuuupoBaTh, HAOMIOJATh, MPOBOJUTH OSKCIEPUMEHTHI, JelaTb BBIBOJABI H
3aKITIOYCHUS,
® CTPYKTYpPHUPOBATh MaTepuai, OOBSCHSITD, TOKA3bIBATh, 3AIUIIATh CBOU UJIEH;
e ymMmeHue paboTaTh C pa3HBIMH MCTOYHMKAMHM OHOJIOTMYECKOH  HuH(opManuy,
aHaJTM3UPOBATh U
e OlEHUBATh HHPOPMAIIHIO, TPEe0oOPa30BBIBATH HH(OPMAIIUIO U3 OAHON (OPMBI B JPYTYIO;
® yMEHHE aJeKBAaTHO HCIIOJIF30BaTh PEUEBBIC CPEICTBA ISl TUCKYCCHHM W apTyMEHTAIHH
CBOEH
® [IO3UIIMM, CPABHUBATH Pa3HbIC TOUYKU 3PEHHsI, apryMEHTHUPOBATh CBOIO TOYKY 3pEHHS,
OTCTanBaTh CBOIO



® [IO3ULHIO.
OOyuaromuecst T0KHBI TPUOOPECTH:

* HaBBIKH UCCIIEIOBATENLCKOM pabOoThI 110 U3MEPEHUIO (PU3NYECKUX BETUYMH, OI[CHKE
MOTPEIIHOCTEN N3MEepEeHHil 1 00paboTke pe3yIbTaTOB;

* YMEHUS N0JIH30BATHCS U(PPOBBIMU U3MEPHUTEIBHBIMU TPUOOPAMU;

* YMEHHUE 00CYX/1aTh MOJIyYeHHbIE PE3YJIbTAThl C IPUBJICYCHHEM COOTBETCTBYIOIICH
Pu3NYECKON TeOpUH;

* YMEHHE IMYOJIIMYHO MPEJICTABIATh PE3yJIbTaThl CBOEIO UCCIICIOBAHMUS;

* YMEHHE CAMOCTOSITENILHO PabOTaTh ¢ y4eOHUKOM U HAYYHOH JTUTEPATypOid, a TaK)Ke M3J1arath
CBOM CYKJIEHUS KaK B YCTHOM, TaK ¥ MUCbMEHHOM (opme.

Coaeprxanue H3y4aemMoro Kypca

Pa3nes 1. BBognble 3ansiTusi. PU3HYeCKHI IKCIIEPUMEHT U M (POBbIe JadopaTopuu
[Mudposbie natunku. OOue xapakrepuctuku. Ousndeckue 3¢ HeKThl, UCIIOIb3yeMbIE B
paborenarunkoB. [{udpoBsie TaTUNKH U KX OTIIMYHE OT AaHATIOTOBBIX MPUOOpoB. O0IIHe
XapaKTepUCTUKUAATUNKOB. Dusnueckue 3¢ (PeKThl, HCTIONb3yeMbIe B padoTe JATYUKOB.

Pa3nes 2. JxcniepuMeHTa/IbHbIE HCCJIEJ0BAHUS MeXaHU4eCKuX siBjeHuil [IpakTiuueckas
pabota Ne 1. «M3yuenue konebaHuii MpyKMHHOTO MasiTHUKa» Llens paboThl: U3y4uTh
rapMOHHYECKHE KOoJeOaHusl NPYKMHHOTO MasiTHUKA.

ObopynoBaH#e U MaTepUabl: KOMITBIOTEP, KOMITBIOTEPHBIN HHTEpdeiic coopa manHbIX Releon,
JATYMK YCKOPEHUs, PyJIeTKa U JIMHEHKa, pyKuHa (Habop MpyKUH OJMHAKOBOW JJTMHBI
Pa3HOH KECTKOCTH), TPY3 C KPIOUKOM, IByXCTOPOHHUI CKOTY U ILTAaTUB C JIAIIKOH, 3JIEKTPOHHBIE
BECHI.

Pa3nen 3. JxcnepuMenTanbHble ucciaenoBanus mo MKT naeanbHbIX ra3oB v 1aBJIeHUS
JKUIAKOCTEeH

[TpakTuaeckas padorta Ne 2. «MccnenoBanue nzobapHoro npoiecca (3akoH ['eit-Jlroccaka)y»
L{enb paboThI: TPOBEPUTH COOTHOIICHHE MEXKAY U3MEHEHUSIMHU 00bEMA U TeMIIepaTyphl ra3a npu
€ro n300apHOM HarpeBaHUU.

OO6opynoBaHue U MaTepUalbl: KOMIIBIOTEP, KOMITBIOTEPHBIN HHTEpdeiic coopa naHHBIX Releon,
MyapTuAaTIuK GU3 5 (maTurku TeMIiepaTypbl U JaBICHUs ), TEMIIEpaTypHBIH LIyIl, IITATUB,
COCYZ C IOPUIHEM JUIsl IEMOHCTPALMH T'a30BbIX 3aKOHOB, JINHENKA.

[Tpaktuueckas padota Ne 3. «MccnenoBanue nzoxopHoro npoiecca (3akon lapis)y»

Llenb paGoOThI: MPOBEPUTH COOTHOLIEHUE MEXKAY U3MEHEHUIMHU 00bEMa U TEMIIEpaTyphl ra3a Mnpu
€ro U30XOpPHOM HarpeBaHHH.

ObopynoBaHue U MaTepUabl: KOMIIBIOTEP, KOMITBIOTEPHBIN HHTEpdeiic coopa naHHBIX Releon,
MyapTuAaTIuK OU3 5 (maTurku TeMIiepaTypbl U JaBJICHUs ), TEMIIEpAaTypHBIHA LIyIl, IITATUB,
COCYZ ¢ OPUIHEM JUIsl IEMOHCTPALMH Ia30BbIX 3aKOHOB, JINHEHNKA.

[Tpaktuueckas padota Ne 4. «3akon [lackans. Onpenenenne qaBIeHUs KUTKOCTEH»

Llenu paboThl: 3yunTh 3aKkoH Ilackans; ucciaenoBaTh U3MEHEHUs AaBICHHS C H3MEHEHUEM
BBICOTHI CTOJI0A KUKOCTH.

Ob6opynoBaHue U MaTepUabl: IITATUB, MEH3YpKa, TpyOKa, TMHelKa, MynbTuaaTduk GU3S5,
KOMIIBIOTEP WUJIH IJIAHIIET.

[Tpaktuyeckas padora Ne 5. «AtmocdepHoe u 6apomeTpuueckoe naBieHue. MaraeOyprekue
MOJTyILIAPUSI»

Llenb paboOThI: TPOAEMOHCTPUPOBATH M BHIYUCIUTH A0COTIOTHOE U OTHOCUTEIIBHOE JIaBJICHUSL.
O6opynoBaHue U MaTepuaibl: TPUOOP IS JEMOHCTPALIMA aTMOC(EPHOTO TaBICHUS
(Marnebyprekue nosymapus), rpy3sl Maccamu 5 u 10 Kr, BaKyyMHBIH Hacoc, TaTYUKU
OTHOCHUTEJILHOTO ¥ a0COJIIOTHOTO JIaBJICHUSI, KOMIIBIOTEP WJIU TUIAHIIET.

Pa3nes 4. JxcniepuMeHTaJIbHbIC HCCJICJOBAHNS TEIVIOBBIX SIBJICHUM

[Ipaktuueckas padota Ne 6. «M3yuenue mporecca KUTICHUS BOJIBI»

Llenu pabOTHI: U3YYUTH MPOLIECC KUTIEHHS BOABI; TOCTPOUTH Ipahuk 3aBUCUMOCTH TeMIepaTypbl
BO/IBIOT BPEMEHH.



ObopynoBaHue U MaTepUabl: dJIEKTPUUECKas TUIMTKA WU Topelika, Ooiblnas mpooupka,
npoOupKoaepkaTensb, Mynbtuaarauk U3 5, remneparypHbIii I1yT1, KOMITBIOTEP WA TIJIAHIIET,
conb. [IpakTrueckas pabota Ne 7. «OmnpeneneHue KOINIeCTBA TEIUIOTHI TPH HATPEBAHUU U
oxJaxaeHun» Llenb paboThl: U3YUHUTH YCIIOBUE TEILIOBOTO paBHOBecHs (0e3 yuéTa paccestHus
TEIUIOBOM 3HEPTUU B OKPY)KAIOIILYIO CPENY).

OO6opynoBaHue U MaTepUaJIbl: KOMIIBIOTEP, KOMITBIOTEPHBIN HHTEpdelic coopa qaHHBIX Relab,
MyapTuAaTyuk OU3 5, mryn, kaaopumMeTp, U3MEPUTEIbHBIN CTaKaH, 3JEKTPOYaHUK.
[TpakTrueckas padota Ne 8. «Onpezenenue yaeabHOM TeIUIOTH TJIaBICHUS JIbaa» L{ens paboTsr:
OIPEAEIUTD YIAECIbHYIO TEIUIOTY IIaBJIECHUS JIbJA.

O6opynoBaHue U MaTepuabl: KaJIOPUMETP, U3MEPUTENbHBIN LHWINHIP, CTAKaH C BOJIOH, COCY/ C
TAIOIIUM JIbJIOM, BEChI, UICTOYHUK MMUTAHUS, COSAUHUTEIBHBIE POBOIA, MOOMIIBHBIH IJIAHIIET,
KOMITbIOTEP, KOMITBIOTEPHBIN HHTEp(deiic coopa nanHbix Relab, mynsTugaTank O3 5,
TEMIIEpaTypPHBIN LIYII.

[TpakTrueckas padota Ne 9. «OnpezeneHne yaeabHON TEINIOEMKOCTH TBEPAOTO TEIIa»

Llenb pabOTHI: ONIPENENUTh 3HAYEHUE YACTbHON TeIIOEMKOCTH METAJTHYECKOTO
(UTFOMUHHEBOT0) ITUJIMHIPA HA HUTH.

O6opynoBaHue U MaTepUabl: KOMITBIOTEDP, KOMITBIOTEPHBIN HHTEpdeiic coopa nanHbix Relab,
mynbTuaaTyuk OU3 5, myn, kanopumMerp, U3MEPUTENbHBINA CTaKaH, 3JIEKTPOYANHUK,
METAITMYECKUMIIMITUHAP Ha HUTH.

[TpakTnueckas pabota Ne 10. «3y4yeHue mporeccoB MIaBJICHHS U KPUCTAITN3aUU aMOP(GHOTO
tenayllens paboThl: onpeaenuTh TeMIepaTypy KpUcTaJUIH3auy napaguHa.

O6opynoBaHue U MaTepuaibl: PoOUpKa ¢ napapuHOM, IPOOUPKOAEpKATENb, CTAKAH C TOpsUeh
BO10H 00BEMOM 150200 M1, KOMIIBIOTEP, KOMIIBIOTEPHBIN HHTEp(helc coopa naHHBIX Relab,
mynbTuaaTyuk GU3 5, mrym.

Pa3nes 5. JxcnepuMeHTaA/IbHbIE HCCJIEJOBAHNS MTOCTOSHHOIO TOKA M €r0 XapaKTepHCTHK
[TpakTiueckas pabota Ne 11. «M3ydyeHne cMEIaHHOTO COETUHEHUS TIPOBOTHUKOBY

Llenb paboOTHI: IPOBEPUTH OCHOBHBIC 3aKOHBI CMEIIAHHOTO COCTMHEHHUS TIPOBOIHUKOB B
3JIEKTPUYECKOH LEIH.

O6opynoBaHue 1 MaTepuaibl: KOMIBIOTEP, KOMIIbIOTEPHBINA HHTEp(detic coopa nanHbIX Relab,
MyabTHAATYUK PU3 5 (1aTuuK TOKA U HAMPSDKEHHS ), HCTOUHUK TOKa, HA00p pe3UCTOpPOB,
COEIMHUTEIIbHBIE POBO/IA, KIIIOY.

[Tpaktryeckas padora Ne 12. «Onpenenenue KIIJ] HarpeBarensHoro snemeHTa»llens paboTs:
onpeaenuth KII/] HarpeBaTenbHOro 3J1€eMEHTA.

OO6opynoBaHue U MaTepUabl: KOMIIBIOTEP, KOMITBIOTEPHBIN HHTEepdeiic coopa naHHBIX Releon,
mynabTuAaTyuk ®U3 5 (1aTuuk TeMieparypsl, 1aTUYMK TOKA U HAPSDKEHUS ), TEMIIEPATyPHBII
IIyI, UICTOYHUK TOKA, KaJJOPUMETP, HArpeBaTEIbHBIN AJIEMEHT, COEIUHUTEIBHBIE TPOBOJA,
MEPHBIN IJIUH]IP, EMKOCTH C BOJI0M 00bEMOM 150 oM’ [Tpaktrueckas padota Ne 13. «3yuenue
3akoHa J[xxoyist — Jlenna»

[{enb paboThI: ONPENEIUTH KOJIMUECTBO TEIIOTHI, BBIIEISIEMOE TPOBOJHUKOM C TOKOM.
OO6opynoBaHue U MaTepUalbl: KOMIIBIOTEP, KOMITBIOTEPHBIN nHTEepdeiic coopa naHHbIX Relab,
MyapTuAaTyuK @U3 5 (1aTurk TOKa U HANPSKEHMS ), UCTOYHHUK TOKa, PE3UCTOP,
KJIFOY,COEMHUTEIbHBIE IPOBOAA, IITATUB, KAJIOPUMETP, EMKOCTbH C BOJIOM.

[Tpaktuueckas padota Ne 14. «3ydyenue 3aBucumoctr moje3noi momHocty U KI1J[ ncrounnka
OT HaIIPsDKEHUS Ha Harpy3Ke»

[{ens pa®OThI: H3YUUTH 3aBUCUMOCTS TT0sIe3HOM MomHOCTH U KII/] nctounnka ot
COIPOTHBIIEHUS HATPY3KH.

O6opynoBaHue U MaTepuajbl: KOMIIBIOTEP, KOMITBIOTEPHBINA HHTEpdeiic coopa nanHbIX Relab,
mMyabTHAATYUK @U3 5 (1aTuuk TOKa U HaNpsDKEHHs ), MCTOYHUK TOKa, peocTar, Koy,
COEIMHUTEIIbHbIE POBO/IA.

[Tpaktuyeckas pabora Ne 15. «M3y4yenue 3akona Oma 1 OJTHOHU 1eTIn»

[{enu pa®oThl: mpoBepUTH 3aK0H OMa JIsl TOJTHOM LEeTH; U3YYUTh PEXKUMbI padOThl HCTOYHHUKOB
Toka. OO60py/I0OBaHHE U MaTepUaIbl: KOMITBIOTEDP, KOMITbIOTEPHBIN HHTEepdeiic cOopa JaHHBIX



Relab, mynpTunaTunk U3 5 (1aTumk TOKA U HANPsDKEHUS ), ICTOYHUK TOKa, 2 pe3ucTopa, 3
KJIFO4a, COEIMHUTENbHBIE ITPOBO/IA.

[TpakTraeckas paborta Ne 16. «xcniepuMeHTalIbHAs TpoBepka nmpasui Kupxrodanllens padboTsr:
9KCIIEPUMEHTAIILHO MPOBEPUTH 3aKOHBI Kupxroda.

ObopynoBaHue U MaTepUabl: KOMIIBIOTEP, KOMIIBIOTEPHBIN nHTEpdeiic coopa nanHbIx Relab,
MyibTHAaTYUK OU3 5 (maTyrk Toka W HANPSKEHUS ), HICTOYHUK TOKA, 5 pe3UCTOPOB, 3 KIIF0Ya,
COEIMHUTENIBHBIE IPOBOJIA.

Pa3zgen 6. JxcnepuMeHTAJIbHbIE MCCJIEIOBAHUA MATHUTHOTO TOJISI

[TpakTuaeckast paborta Ne 17. «MccnemoBaHue MATHUTHOTO TIOJISI IPOBOTHUKA C TOKOMY

L{enb paboTHI: BBISIBUTH 3aBUCUMOCTH MOZYJISl HHAYKIIMU MarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM
OTCHJIBI TOKA M PACCTOSHUS O IPOBOJAHMKA.

OO0opynoBaHUe M MaTepUalIbl: KOMIIBIOTEP, KOMITBIOTEPHBIN HHTEpdelic coopa naHHbIX Relab,
mynbTuaaTduK OU3 5, mITaTUBHI, ICTOYHUK TOKA, IPOBOJIHUK, JIMHEHWKA, pEOCTaT, KITH0Y.
ITpakTrueckas padota Ne 18. «MccnenoBanue siBICHUS JIEKTPOMAarHUTHON HHAYKIHU»Llennb
paboThI: UCCIIEN0BATh SIBICHUE JIEKTPOMArHUTHONW MHAYKLIUH.

O6opynoBaHue U MaTepuaibl: KOMIBIOTED, KOMIIbIOTEPHBINA HHTEpdeiic coopa nanubix Relab,
mynsTuAaTduK OU3 5, nuHeiika, KaTynka-MOTOK, TIOJIOCOBOM MarHuT, Tpyoka u3 [1BX,
JepKaTelb Uit TPYOKH, IITaTUB.

[TpakTudeckas padora Ne 19. «/3ydeHne MarHuTHOTO TIOJISI COJICHOU1a»

L{enb paboThI: MccIe0BaTh pacipeeieHne HHAYKIIMA MAarHUTHOTO TIOJISl BAOJIb OCH COJICHOU/IA.
O6opynoBaH#e U MaTepUabl: KOMITBIOTEDP, KOMITBIOTEPHBIN HHTEpdeiic coopa nanHbIX Relab,
mynsTuAaTIuK OU3 5 (maT4vky TOKa MarHUTHOTO TOJIsT), UCTOYHUK TOKA, COCTMHUTEIbHbBIE
IIPOBO/A, COJIEHOU]I, PEOCTaT.

Paznen 7. [IpoexTHas padora

[TpoekT 1 nmpoeKTHBIN MeToa uccienoBaHusi. OCHOBHBIE TaNbl IPOEKTHOTO UCCIIET0BAHUS.
Br16op TeMbl nccaenoBanus, onpeaenaeHue ueiei u 3aaad. [IpoBeneHne nHIMBUYaTIbHBIX
uccienoBanuil. [loaroroska Kk myoJuYHOMY NPEACTABIECHUIO IPOEKT



Kaneﬂuapﬂo-TeMaanecxoe JIAaHHPOBaHUE

Koi- BO ®dopma Dopmbl Hara
Ne | Tema 3anaTus 4acoB IIPOBEICHUS KOHTpPOJIA poBe-
/ Teo- [Tpak- | 3aHATHA IEHUS
n pus THKA
Pa3zgea 1. BBoanble 3ansaTusi. Pusnyeckuii 3kcnepuMenT U undpoBbie JJadopaTopuu
(2uaca)
1. | Kak uzyqaror 1 1 Becena HemoncTparus
SIBJICHUS B IIpuUpoe? TOTOBBIX
pe3yJabTaToOB
N3mepenus N
N3MEPCHUU
buznuecKux
BeJIMYuH. TOYHOCTH
U3MEPEHUI

Pa3zgen 2. IkcnepuMeHTAJIbHbIE HC

cJIeIOBAHUA MeXaHuvecKuX siBjeHuid (1 yaca)

N3yuenue
Kose0aHui
IIPYXKUHHOTO U
MaTeMaTH4eCKOIro

MasiTHHKa

becena
[IpakTueckoe
3aHATHE

JemoncTpanus
T'OTOBBIX
pe3yIbTaTOB
U3MepeHui

Pa3nen 3. JxcnepuMeHTAIbHBIE HC

ciaenoBanusg nmo MKT naeajJLHBIX ra3oB U JaBJCHUA

JKMJKOCTel (2 yaca)
Hccnenosanue becena JleMOHCTpaIus
3.. | u30bapHOTO 0,5 [TpakTnueckoe | "OTOPHIX
I PpeE3ysIbTaTOB
potiecca (3aKoH 3aHSTHE A
I'eit-JIroccaka)
Hccnenosanue becena JleMOHCTpaIus
4. | u30xopHOro 0,5 [TpakTnueckoe | TOTOBRIX
| PpE3ysIbTaTOB
potiecca (3aKoH 3aHSTHE y
IJ_[ ) HU3MEPCHUU
apst
3axoln [lackamns. Becena JemoHCTpamus
5. | Ompenenenne 05 [pakTnueckoe | FOTOBBIX
pe3yIbTaToOB
JIaBJICHUS 3aHSTHE y
o HU3MEPCHUU
KUJKOCTEH
ATMocdepHoe becena JemoHcTpanus
6. | bapomerpuueckoe 0,5 [MpakTnyeckoe | TOTOBRIX
pe3yIbTaToOB
JIaBJICHUE. 3aHSTHE y
HU3MEPCHUU
Marpaebyprckue
TOJTyIIAPHS

Pa3nen 4. JxcnepuMeHTAIbHBIE HC

CJIeIOBAHUSI TEMJIOBBIX sIBJIeHUI (2 yaca)

Nzyuenue mporecca ITpaktiueckoe | Jlemonctparys
7. | KUIIEHUS BOBI. 0,5 3aHsTHE TOTOBBIX
pe3yJbTaToB
U3MEpEeHuit
Omnpenenenne [Mpaktnyeckoe | AemoncTparms
8. | konnyecTBa 0,5 3aHsTHE TOTOBBIX
pEe3yIbTaTOB
TETUTOTHI 0
U3MEepeHnit
Opyd  HarpeBaHUU
W OXJIQXKJICHUH
9 | Onpenenenne 0,5 IMpakTHueckoe [pesenTauum,

JTOKJIAJIbI,




YAEIbHOU 3aHSITHE TIPOEKTHI

TEILIOTHI

TUIABJICHUS JIbJIA.

10 | Ompenenenue [MpakTuueckoe HemoHcTpanust
YICIbHOM 0,5 3aHsTHE TOTOBBIX
n pe3yNbTaToB

TEIIOEMKOCTH y

HU3MEPCHUU

TBEPJIOTO TEJA

Pa3nen 5. JxcnepuMeHTAIbHBIE HC

CJICA0BAHUSA MMOCTOAHHOI'O TOKA U €I0 XapaKTCPUCTHK

(2.5 gaca)

Nzyuenue [Ipaktnyeckoe | [emoncTpanms

11. | cmemanHOrO 0,5 3aHATHE TOTOBBIX
COEIMHEHU PE3yJIbTATOB

U3MEpPEHUH .
IIPOBOJIHUKOB.

12 | Onpenenenune KIT/] [MpakTuueckoe HemoncTpanus
HarpeBaTelbHOI 0,5 3aHATHE TOTOBBIX
YCTaHOBKHU pe3yNIbTaTOB

HU3MepeHuil
W3yuenne 3akoHa 0.5 [Ipaktnyeckoe | AemoncTpanms
13. | ixoyms — Jlenua 3aHATHE TOTOBBIX
pe3yNbTaToB
nU3MepeHuil
Hzyuenne [IpakTrueckoe Jemoncrpanus
14. | 3aBucumocTu 0.5 3aHsTHE TOTOBBIX
C3YyJIbTAaTOB
momHocT ¥ KIT/] pesy N
HU3MEepeHuit
UCTOYHHUKA  OT
HanpsDKeHUs Ha
HarpysKe.

15 | U3yuyenue 3akoHa [IpakTuueckoe HemoncTpanus
Oma 17151 mosHOM 0,5 SAHSITHE TOTOBBIX

ernu PpE3YyJIbTAaTOB
a U3MEepeHui

Pa3pnen 6. JxcnepuMeHTAIbHBIE HC

cJIeIOBAHUS MATHUTHOIO noJs (1,5 yaca)

Uccnenosanue [IpakTryeckoe HemoHcTpanus
16. | MarauTHOTO TOJIS 0.5 3aHSITHE TOTOBBIX
pe3yNbTaTOB
MIPOBOJTHHUKA C y
HU3MEPCHUU
TOKOM.
Uccnenoanue [MpakTuueckoe HemoncTpanus
17. | apnenus 0.5 3aHATHE TOTOBBIX
o pe3yIBTaTOB
AIEKTPOMArHUTHOM y
HU3MEepeHuit
WHIYKITUH
Nzyuenne [Ipaktnyeckoe | AemoncTpanms
18. | marHUTHOTO 0.5 3aHSTHE TOTOBBIX
pe3yIBTaTOB
TIOJISI COJICHOM 1A y
N3MCPCHUU
Pa3nen 7. [IpoexkTHas padora (6 yacoB)
[Tpoekt Hu becena
23. | IpOEKTHBIN 1
METO]T
WCCIICTOBAHUS
Br16op Tembr becena
24. | uccnenoBaHus, 1




omnpeAeeHuE 1enen
U 3a1a4

IIpoBenenue [IpakTrueckoe HemoncTpanus
25. | MHAUBUYaJIbHBIX 2 3aHATUE TOTOBBIX
o~ C3YyJIbTAaTOB
UCClIeI0BaHUM pesy y
U3MEpeHni
ITogroroBka K [MpakTuueckoe HemoHcTpanust
26. | myOin4HOMY 2 3aHATHE TFOTOBBIX
C3YyJIbTAaTOB
[IpencraBnenuto pesy .
U3MEepeHni
IIPOEKTa
Wroro: 17 yacos 14




