2.12. duszuka

[MosicHuTeIbHASA 3aMHCKA
Pabouas nporpamma kypca «®@u3nka» COCTaBleHa HA OCHOBE:
v ®enepanbHoro ['ocyaapCcTBEHHOr0 06pPA30BATEIBHOIO CTaHAAPTa, OCHOBHOTO
o0uiero o0pa3oBaHUs ¢ U3BMEHEHUSIMU
v' TlpuMepHON OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO — OOMIETO
obpaszoBanusi B pemaknuu mpotokoida Ne 1/20 ot 04.02.2020 denepanpHOTO
y4e0HO-METOIMIECKOTO 0ObETUHEHHS 110 00IIeMy 00pa30BaHUIO

B pe3yabrare u3ydeHusi y4eOHOro mnpeamera «®u3uka» Ha yYpPOBHe OCHOBHOIO
0011ero odopazoBanms:

BbInyCKHUK Hay4uTCH:

e coOmofaTh npaBwiia O€30MACHOCTH U OXpaHbl TpyAa NHpu paboTre ¢ y4yeOHBIM U
1a00paTOPHBIM 000PYIOBaHHUEM;

® [IOHMMATh CMBICI OCHOBHBIX (PU3NYECKHUX TEPMHHOB: (PU3UUECKOE TEJIO, (PU3NIECKOE
SBJICHHUE, (PU3NYECKas BEJIMUMHA, €ITUHUIIBI U3MEPEHNUS;

® pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXXHO PpEIIUTh MpPU IOMOLIM (PU3NUECKUX
METOJIOB; aHAJIU3UPOBATh OTJIEIbHBIE 3TAIlbl MIPOBEICHUS MCCIEAOBAaHUN U WHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUHN U OMBITOB;

® CTaBUTh OMbBITHI 110 UCCIEAOBAHHUIO (DPU3UYECKUX SBJICHUM WM (PU3MUECKUX CBOUCTB
Tesl 03 HUCMOJIb30BaHUS NPSAMBIX H3MEPEHUi; mpu 3ToM (GOopMyJIupoBaTh MpolieMy/3anady
y4eOHOro 3KCIEepUMEHTa; coOupaTh YCTAaHOBKY M3 MPEII0KEHHOT0 000pYyJ0BaHMs; IPOBOAUTH
OTIBIT U (POPMYIIUPOBATH BBHIBOJIBL.

[Ipumeuanue. [Ipu npoBeaeHUM HUCCIEAOBAHUS (PUINYECKUX SIBICHUN H3MEpPUTENIbHbIE
npuOOpsl  UCMONB3YIOTCS JIMIIb KakK JAaTYMKM HM3MEpeHHs (U3MYECKMX BEIMYHUH. 3arucu
MOKa3aHUM NMPSIMBIX U3MEPEHUM B 3TOM Cily4yae He TpeOyeTcs.

® TIOHMMATh POJIb SKCIIEPUMEHTA B MTOJIyU€HUN HAyYHOU MH(OpMaLINK;

® [POBOAUTH MpPsIMbIE M3MEPEHMsS] (PU3NYECKUX BEIUYMH: BPEMs, PAcCTOSHHE, Macca
Tena, o0beM, cujia, TEMIleparypa, aTMOC(EepHOe JaBJIEeHUE, BIaAKHOCTh BO3/yXa, HaIpsDKEHHE,
CHWJIa TOKa, paJualuoOHHBIH (OH (C HCHOJB30BaHMEM JO3UMMETpa); HpPH 3TOM BHIOMpATh
ONTUMAJIbHBINA CIOCO0 U3MEPEHHS M UCIIOIb30BaTh MIPOCTEHUIIINE METO/IbI OLIEHKH MOTPELTHOCTEH
U3MEPECHU.

[Tpumeuanue. Jlrobas yyeOHas mporpamma JI0JKHA 0O€cIeurBaTh OBJIAJCHUE MPSMBIMU
U3MEPEHUSIMU BCEX NMEPEUNCIIEHHBIX (PU3UUECKUX BETUYHH.

® TPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH C HCHOJIb30BAaHUEM
OpSAMBIX HW3MEPEHHUIl: NpH 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PHUKCHpPOBATH pPE3yJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJE TaOIUI] U IpadUKOB, JeNaTh BBHIBOJbI
10 pe3yJIbTaTaM MCCIIEN0BaHNUS;

® MPOBOAWTH KOCBEHHBbIE HW3MEPEHUs (PU3MUECKUX BEJIMYMH: TPH BBINOJIHEHUH
U3MEpEeHUil cobupaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl MPEAJIOKEHHON WHCTPYKILHH,
BBIUNCIIATH 3HAYEHHUE BEJIMYMHBI U aHAJIM3UPOBATh MOJIYYEHHBIE PE3YJIbTAThl C YUETOM 3a/1aHHOMN
TOYHOCTH U3MEPEHMI;

® aHAJIM3HPOBATh CUTYallMU NMPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, Y3HaBAaTh B HUX
OpPOSIBIEHHWE M3YYCHHBIX (U3UUECKUX SBJICHUM WM 3aKOHOMEPHOCTEH U TNPUMEHATH
UMEIOIIUECS 3HAHUS AJIs1 UX OOBACHEHMS;

® [IOHMMAThb NPUHLMIBI ACHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKUX YCTPOMICTB,
yCIIOBHA UX 0€30MacCHOTO MCIIOJIb30BAaHMSI B TOBCETHEBHOM JKU3HU;

® JCIIOJIB30BATh MPH BBHIMOJIHEHUH Y4EOHBIX 3a7jad HAYYHO-TIOMYJISAPHYIO JUTEPATYPY O
(bU3NUECKUX SBICHUSX, CIIPABOYHBIE MaTepHalibl, pecypchl MIHTepHEeT.



BBINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCSH:

® 0COo3HABAMb YEHHOCMb HAYYHLIX UCCIe008aHUL, pONb QU3UKU 8 pacluupeHuu
npeocmasieHull 00 OKpyjicaroujem mupe u ee 8Kido 8 yIyuuieHue Kaiecmaea HeusHu,

® UCNONBL308AMb NPUEMbl NOCMPOEHUS DUUYECKUX MoOoelell, NOUCKA U GopMYyIuUposKu
00Ka3amenbcme GblOGUHYMbBIX 2UNOMe3 U MEeoPemuyecKux 6bl80008 HA OCHOBE IMNUPUYECKU
VCMAHOBNIEHHbIX (PaKkmoa,

® CpasHUBamMb MOYHOCMb UBMEPEeHUs (QU3UYeCKUX Geluyur no GeluyUHe UX
OMHOCUMENbHOU NOSPEUWHOCIU NPU NPOBEOCHUU NPAMBIX USMEPEHULL

®  CaMOCMOAMENbHO NPOBOOUMb KOCBEHHble USMEPEHUs U UCCIe008aHUs (DUULEeCKUX
BENIUYUH C UCNONIL30BAHUEM PA3IUYHBIX CHOC0008 UMepeHUs (Pu3u4ecKux eiuyuH, 6bloupamso
cpeocmea usmMepeHus ¢ yY4yemom HeoOX00UMOU MOYHOCIU U3MepeHUli, 0O0CHOB8bIBAMb BbLOOD
cnocoba usmeperusl, a0eK8amHo20 NOCMAsIeHHOU 3a0aye, NPo8oOUNb OYEHK) 00CMOBEPHOCIU
NOJYYEHHBIX Pe3yIbmamos;

® BOCHpUHUMAMb UHGOPMAYUIO DUBUUECKO20 COOEPIHCAHUS 8 HAYUHO-NONYIAPHOU
aumepamype u Cpeocmeax MAaccosou UHGopmMayuu, Kpumudecku OYeHUsamv HNOIYYEeHHYI0
uHgopmayuro, AHaIUUPys ee cooepicanue U OaHuvlie 06 UCMOYHUKe UHGOPpMAYUU,

® co30asamv cOOCMBEHHble NUCbMEHHbIE U YCIHblEe COOOUeHUs O PUBUYECKUX ABLEHUSX
Ha4  OCHO8e  HECKONbKUX  UCMOYHUKO8  UHDOpMayuu,  CONposo#cOamsv  GblCHYNIeHUe
npezenmayueti, y4umuléds 0coOEeHHOCMU AYOUMOPUYU C8epPCMHUKOS.

Mexannyeckue siBJCHUSA

BhInyCKHUK HAYYHUTCSH:

® pACIIO3HABAaTh MEXAHUYECKHE SIBJICHMSI U OOBACHATh HA OCHOBE MMEIOLUXCS 3HAHUUI
OCHOBHBIE CBOMCTBA WJIM YCJIOBHS IPOTEKAHUS ITUX SBJIICHHUI: pABHOMEPHOE U HEPABHOMEPHOE
JBUKEHHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHENHOE ABUKEHUE, OTHOCUTEIbHOCTH
MEXaHUYECKOro JBMKEHUs, CBOOOHOE MaJIeHUEe TeJl, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH,
WHEpLUs, B3aUMOJEHCTBUE TeJl, PEAKTUBHOE JBWKEHHUE, Iepeada JaBICHUs TBEPABIMU TEIIAMH,
KUAKOCTAMH M TazaMu, aTMocepHOe NaBlieHWe, IUIaBaHHE TeJl, PaBHOBECHE TBEPIBIX Te,
UMEIOUINX 3aKpelJIEHHYI0 OCh BpallleHUs, KojiedaTeIbHOE [BHUKEHHE, PE30HAHC, BOJHOBOE
JIBUXKEHHE (3BYK);

® OIKCBHIBATH M3YYEHHBIE CBOMCTBA TEI M MEXAHUYECKHE SIBJIICHUSA, HCIIOJIb3Ys
¢u3nyeckre BEIMYMHBIL: yTh, IepeMelleHHe, CKOPOCTh, YCKOPEHHE, TepHo1 oOpalleHus, Macca
TeNa, IJIOTHOCTh BEIECTBAa, CUJa (CHJa TSDKECTH, CHJIa YNPYroCTH, CUila TPEHHs ), JaBJICHUE,
UMIYIbC TeNla, KHUHETUYeCKash HHEpPrusi, MOTEHIUalbHAas DJHEPrus, MeXaHuueckas pabdora,
MexaHnudeckas MorHocth, KIIJ mpu coBepmieHnn paboThl C HCHOJB30BAHUEM IPOCTOTO
MeXaHHM3Ma, CHJIa TPEHHsI, aMIUIUTY/1a, IEPHOJ] U YacToTa KojaeOaHuM, UIMHA BOJTHBI B CKOPOCTh
€€ pacmpoCTpaHEHHUs; TMpH ONUCAHUHM TPABWIBHO TPAaKTOBAaTh (U3MUECKUH  CMBICIT
UCTIONB3YEMBIX BEIMYMH, WX OOO3HAUEHUS M EIUHUIBI W3MEPEeHHs, HaXOAHWTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3WYECKYIO0 BEJIMUMHY C APYTUMHU BETWYMHAMH, BBIYHCIATH 3HAYCHUE
(bu3UYECKOI BETUYMHBL;

® JQHAIM3HUPOBATH CBOMCTBA TEJI, MEXAHWYECKUE SBICHHUS W IPOLIECCHI, HMCHOJb3YS
¢bu3nyecKknue 3aKOHBI: 3aKOH COXPAaHEHUS HSHEPrHH, 3aKOH BCEMHPHOTO TITOTEHMS, MPUHIIMII
CYTEepIO3UINH CUJ (HaxoxaeHue paBHojeicTByromei cuibl), I, II u IIl 3akonst HeroToHAa, 3aK0H
COXpaHEHHsI MMITyJbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Ipu 3TOM pa3inyaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U €r0 MaTeMaTH4ECKOE BhIPAXKECHUE;

® paziIuyaTh OCHOBHBIC MPHU3HAKA HM3YYCHHBIX (U3NYECKUX MOJeNel: MaTepuaibHas
TOYKa, MHEPIHMAJIbHAS CUCTEMA OTCUYETA;

e pewaTh 3a7au, UCHOJb3Yysl (PU3NYECKUE 3aKOHBI (3aKOH COXPaHEHMsI SHEPTUH, 3aKOH
BCEMHUPHOI'O TArOTeHUs, npuHuun cyneprnosumuu cwi, I, II m III 3akonsr HeroToHa, 3aKkoH
COXpaHEHUsI HUMIyJbca, 3akoH ['yka, 3akoH [lackams, 3akoH Apxumena) u GOpMYIIHI,
CBsI3bIBaOIIME (DU3MUYECKHE BEIWYHMHBI (IyTh, CKOPOCTh, YCKOpEHHE, Macca Tejia, IJIOTHOCTh
BEILIECTBA, CHJIA, JABJICHUE, UMITYJIbC TeJla, KUHETUYECKasl dHEPIus, NOTCHIMAIbHAS JHEPrus,
MeXxaHu4yeckas pabora, mexaHudeckas moirHocTh, KIIJ| mpocroro mexanusma, cuiia TpeHUs



CKOJIbJKEHUS, KOAP(UIIUEHT TPEHUs, aMIUIUTY 1a, IEPUOJ U YacToTa KoJeOaHUM, AJIMHA BOJHBI U
CKOPOCTb €€ pAacCIpOCTPAaHEHHUs): Ha OCHOBE aHajIM3a YCJIOBHUS 3aJauM 3alUChIBATh KpPaTKOE
YCIIOBUE, BBIACHATh (PU3NYECKUE BEIUMYMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOJUMBbIE IJs €e
pellleHusI, MPOBOUTH PAcUeThl U OICHUBATh PEAILHOCTHh MOJYUYEHHOTO 3HAYeHUS (pu3uvecKon
BEJIMYMHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306AMb 3HAHUA O MEXAHUYECKUX SIGNEeHUSX 6 MNOBCEOHEGHOU IHCUSHU OISl
obecneyenusi 6e30nACHOCMU NPU 0OpAWeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU,
0151 COXpaHeHus. 300P06bsl U COONOOCHUST HOPM IKOAOSUYECKO20 NOBEOeHUsl 8 OKpYycaiujell
cpede;  npugoOUMb  NpUMepbl  NPAKMUYECKO20  UCHONb306AHUSL  (PU3UYECKUX 3HAHUL O
MEXAHUYeCKUXx AGNeHUAX U QuU3UYecKux 3aKOHAX; NpUMepbl UCHONb308AHUSL B60300HOGNAEMbIX
UCMOYHUKO8 — DHepauu,  IKOA0SUHECKUX  NOCAeOCMBUll  UCCIEeO08AHUSI  KOCMUYECKO2O
NPOCMPAHCMS;

® paziuuamv Spanuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce0OuUll
xapakmep @QYHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MEXAHUYeCKOU 3Hepeuul, 3aKOH
COXPAaHeHUs. UMNYIbCA, 3AKOH 6CEMUPHO20 MACOMEHUs) U O2PAHUYEHHOCHb UCNONb308AHUSA
YacmHbIX 3aKOH08 (3akoH I'yka, Apxumeoa u op.);

® HAXO00UmMb AOEeK8AMHYIO NPEONIONCEHHOU 3a0aye QuU3UYecKyr0o MOoOelb, pa3peuiams
npobnemy KAk HA OCHO8e UMEIOWUXCA 3HAHUL N0  MeXamuke ¢  UCHOIb308AHUEM
MAMeMamuyecKoeo annapama, max u npu NOMowiu Memooo8 OYeHKU.

TenoBble ABIEHUSA

BbInyCKHUK Hay4uTCH:

® paCrO3HaBaTh TEIUIOBBIC SIBICHHS M OOBSICHATh Ha 0a3e HMMEIOUIMXCS 3HaHUM
OCHOBHBIC CBOWMCTBA WJIM YCJIOBHSI MPOTEKAHUS ITHX sBJIICHUH: nuddysus, n3MeHeHne oobeMa
Tel TpU HarpeBaHUU (OXJAXKIEHUH), OONbIIas CKXUMAEMOCTh Ta30B, Mallas CKUMAeMOCTh
KHUJIKOCTEH ¥ TBEPIBIX TEIN; TEIJIOBOE pPAaBHOBECHE, WCMApEHWe, KOHJIEHCAIUs, IUIaBJICHHE,
KPUCTAIIIM3AIMs, KHUICHHE, BIAXKHOCTh BO31yXa, pPAa3IMYHBIE CIOCOOBI Teronepeaayn
(TemIonpPOBOHOCTD, KOHBEKIIHS, M3IIyYCHHUE), arperaTHbie COCTOSIHUS BEIIECTBA, MOTJIONICHUE
DHEPruM MPH UCHAPEHUU KUIAKOCTU M BBIICTICHHE €€ MPH KOHACHCALMU Tapa, 3aBHCHUMOCTh
TEMIIEPATYPHI KUTICHUS OT JTaBJICHUS;

® OINHCHIBATh M3YYCHHBIC CBOMCTBA TEJN W TEIIOBBIC SIBIICHUS, UCIONB3YS (DU3HUECKUC
BEJIMUMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHUs, TeMIIepaTypa, yaeiabHas TeII0eMKOCTh
BEIIECTBA, YJAEIbHAs TEIUIOTAa IUIaBJICHHS, YIeNbHAas TEIUIoTa MapooOpa3oBaHMs, yelbHas
TEIIOTa CropaHus TOIUIMBA, KOY(DPUIMEHT MOJEe3HOro ACHCTBUS TEIUIOBOTO IBUTATENS; MU
ONMKMCAHWW TPABWIBHO TPAKTOBaTh (DHU3MYECKHA CMBICT HCIOJIB3YEMBIX BEIHYHH, WX
0003HaYCHHSI U TUHUIIBI U3MEPEHUS, HAXOIUTh ()OPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (PU3NIECKYIO
BEJIMYMHY C JPYTHMH BEJTUIHMHAMH, BEIYUCIISITh 3HAUCHUE (PU3NICCKON BETTUIHHEI;

® aHAJIM3MPOBATH CBOWCTBA TeJl, TEIUIOBBIC SIBIICHUS W MPOIECCHI, UCTIONB3YysT OCHOBHEIC
MOJIOKEHUS aTOMHO-MOJICKYJISIPHOTO YYEHHS O CTPOCHHH BEIIECTBA M 3aKOH COXPaHEHUS
SHEPTUH;

® pa3MyYaTh OCHOBHBIC NMPHU3HAKH M3YUEHHBIX (U3WYECKUX MOJENCH CTPOCHHS Ta3oB,
KUJKOCTEH U TBEPJBIX TET;

® TPUBOIUTH NPUMEPHl MPAKTUYECKOTO WCIONIB30BaHUS (DU3MUECKUX 3HAHUU O
TEIUIOBBIX SIBIICHUSX;

® pemaTth 3agaud, UCIONB3Ys 3aKOH COXPAaHEHHUS DHEPTUU B TEIUIOBBIX Mpoleccax H
GopMyInbl, CBs3BIBAIOIIAE (U3UYECKUE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIeparypa,
yIenbHas TEIUIOEMKOCTh BEIIECTBa, YAENbHAs TEIUIOTa IUIABJICHUS, YAENbHAs TEIioTa
napooOpa3oBaHus, YAETbHAs TEIUIOTa CTOPAHHS TOIUIMBA, KOA(MOUIIMECHT IMOJIE3HOTO JCHCTBUS
TEIUIOBOTO JIBUTATENsI): HA OCHOBE aHAIW3a YCIOBHS 3aJadd 3alUCBhIBAaTh KPATKOE YCIOBUE,
BBIJICNIATh (DU3WYECKHE BEIMYUHBI, 3aKOHBI M (POPMYIIBI, HEOOXOAMMBIC UISI €€ PEIICHHS,
MIPOBOMTDH PACUEThI U OLIEHUBATh PEATbHOCTD MOyYEHHOTO 3HAUYCHUS (DU3HUECKON BEIIUYUHBIL.



BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCS:

® UCNnONbL306aMb  3HAHUSL O MENN08bIX SGNeHUAX 8 HOBCEOHEBHOU JICU3HU  OJlf
obecneuenusi 6e3onacHocmu npu obpaweHuy ¢ npudbOpamu U MexHUYeCKUMU YCmpoucmeamu,
0Jis1 COXpaHeHus. 300P06bsl U COONIOOCHUST HOPM IKOAOSUYECKO20 NOBEOeHUsl 8 OKpYicaioujell
cpeoe; npusoOUMb NPUMeEPbl IKOJOSUYECKUX NOCIeOCMEULl pabomul Osueameneli 6HYMpeHHe20
C20paHUsl, MEna08bIX U 2UOPOIIEKMPOCMAHYULL

® paziuuamv Sparuybl NPUMEHUMOCMU @U3UYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouull
xapaxkmep @yHOamMenmanoHblX GUIUUECKUX 3AKOHO8 (3AKOH COXPAHEHUS IHep2Uuu 8 Mmenjoeblx
npoyeccax) u 02panuieHHOCMs UCNOIb308AHUS YACMHBIX 3AKOHO8,

® HAXOO0UMb AOEK8AMHYIO NPEONIONCEHHOU 3a0ayue QuU3UYeCKyl0 MOOelb, pa3peuams
npobneMy Kak HAd OCHO8€ UMEIOWUXCA 3HAHUL O MeNnl06blX ABNEHUSAX C UCNONb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOwi Memooo8 OYeHK.

DJieKTpuYecKHe 1 MATHUTHBIE SIBJICHHUS

BbINnyCKHUK HAYYHTCS:

® pacro3HaBaTh JJIEKTPOMATHUTHBIC SIBICHUS M OOBSICHATH HAa OCHOBE HMMEIOIIMXCS
3HAaHUW OCHOBHBIC CBOWMCTBAa WJIM YCJOBHSI MPOTEKAHUS ATHUX SIBICHUN: DJIEKTpU3aLUs Tell,
B3aMMOJICHCTBUE 3apsAJ0B, AJIEKTPUYECKUH TOK U €ro JeHCTBUS (TEIUIOBOE, XUMHYECKOE,
MarHuTHOE), B3aMMOJICIICTBHE MAarHUTOB, ANIEKTPOMArHUTHAS MHAYKIHUS, AeHCTBUE MAarHUTHOTO
NoJisi HAa TMPOBOJHUK C TOKOM M Ha JABIKYIIYIOCS 3apsOKCHHYIO YacTHIly, JelCTBUE
AIEKTPUYECKOTO TOJSI Ha 3apsDKEHHYIO YaCTHUIly, AJIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIUHEIHOE
pacmpocTpaHeHHe CBETa, OTPAKEHHE U TPEJIOMIICHHE CBETA, AUCIIEPCHUs CBETA.

® COCTaBISITh CXEMbI JJIEKTPUYECKUX LENeil ¢ TOCIe0BaTEIbHBIM U TapauIeIbHBIM
COETMHEHUEM DJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYCHUSI SJIEMEHTOB AJIEKTPUUYECKUX LieTei
(MCTOYHHK TOKA, KIIF0Y, PE3UCTOP, PEOCTAT, JIAMIIOYKA, aMIIEPMETP, BOJIBTMETD).

® JCIIOJIB30BATh ONTHYECKUE CXEMBI JUIS MIOCTPOCHUS N300paKEHUH B TUIOCKOM 3epKajie
U cobuparomeil TuH3e.

® OMUCHIBATH HM3y4YCHHBIE CBOMCTBA TEN W DIEKTPOMATHUTHBIC SBJICHUS, HUCIOIb3YS
¢u3nveckue BENWYHMHBI: DJCKTPUYECKHUA 3apsij, CHJIAa TOKa, JJIEKTPUYECKOe HampspKeHue,
AIIEKTPUUYECKOE CONPOTUBIIEHUE, YIENbHOE CONPOTUBIICHUE BEIIEeCTBa, paboTa 3JIEKTPHUUECKOTO
MOJIsl, MOIIHOCTh TOKa, (OKYCHOE pacCTOSIHHE W ONTHYECKas CHila JIMH3BI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA; MPU OMHCAHUU BEPHO TPAKTOBATh
(GU3NUEeCKUil CMBICT HCIOJB3YEMBIX BEJIWYHH, WX OO0O03HAUYEHUS M EIUHHIBI H3MEpPEHHS,
HAXOJHUTh (POPMYJIBI, CBSA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMU BEIMUYUHAMH.

® aHAIM3HPOBATH CBOMCTBA Tel, SJEKTPOMArHUTHBIE SIBICHHUS W MPOIECCHI, UCTIOIb3Ys
(bu3nUeckre 3aKOHbI: 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsaaa, 3akoH OMa 11 yyacTKa LienH,
3ak0oH JIxoyns-JIeHna, 3aKOH NPSIMOJIMHEWHOI'O PAacIpOCTPAHEHMsI CBETA, 3aKOH OTPaXKEHUs
CBETa, 3aKOH NPEJIOMJICHHs CBETA; MPU STOM pa3inyaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U
€r0 MaTeMaTH4eCKOe BEIPAKEHHE.

® TPUBOIUTH TPUMEPHI MPAKTUYECKOTO WCIONB30BaHUS (U3NYECKUX 3HAHUKH O
AIIEKTPOMATHUTHBIX SIBJICHHSIX

® pelaTh 33/1a4M, UCTIONB3Ys (PU3NUECKUE 3aKOHBI (3akoH OMa 11 yJacTKa [EeMnH, 3aKOH
Jxoyna-JIeHna, 3aKOH NPSIMOJIMHEWHOTO PAcCHpOCTPAHEHHUsI CBETA, 3aKOH OTPAXKEHHS CBETa,
3aKOH TIPETIOMJICHUSI cBeTa) U (hOpMyIbl, CBS3BIBAIOIINE (PU3NYECKUE BETUYMHBI (CHIIa TOKa,
DIIEKTPHUYECKOE HAINPSDKEHUE, DIIEKTPHUYECKOE CONPOTHBICHHE, YACTHHOE COMPOTHUBIICHHE
BEIIIECTBA, paboTa IEKTPUUECKOTO MO, MOIIHOCTh TOKa, (JOKYCHOE PAaCCTOSHUE M ONTHYECKas
CHJIa JIMH3BI, CKOPOCTh JJIEKTPOMArHWUTHBIX BOJH, JUIMHA BOJHBI W 4YacTOTa CBETa, (OPMYIIBI
pacyeTra 3JIEKTPHUYECKOTO COMPOTUBIICHUS MPH MOCIIEA0BATEILHOM U MApaUIeIbHOM COSAMHEHUH
MIPOBOJHMKOB): HAa OCHOBE aHaJIM3a YCJIOBUS 33/1a4dl 3alHCBIBaTh KPAaTKOE YCJIOBHE, BBIICIATH
¢u3nueckue BETMYMHBI, 3aKOHBI M (OPMYJBI, HEOOXOAWMBIE ISl €€ PELIeHHs, MPOBOAUTH
pacueThl U OLIEHUBATh PEAIbHOCTbH IMOJYY€HHOI0 3HaYeHUs] PU3NYECKON BETMUYHUHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUYHThCS:

® UCNONBL3068AMb 3HAHUA 00 INEKMPOMASHUMHBIX AGNEHUAX 8 NOBCEOHEBHOU IHCUZHU OJisl



obecneuenusi 6e30nacHocmu npu oobpawjeHuy ¢ npudopamu U MexHUYeCKUMU yCmpoucmeamu,
0Jis1 COXpaHeHust 300p06bsl U COONIOOEHUSI HOPM IKOI02UYECKO20 NOBeOeHUsl 8 OKpyicaloujell
cpede; npusoOUMb NPUMEPbLL BIUAHUSL INEKMPOMASHUMHBIX U3TYYEHUL HA HCUBbLE OPSAHUIMbL,

® paziuuams paHuybl NPUMEHUMOCMU @QUUYECKUX 3AKOHO8, NOHUMAMb 6Ce00ujutl
xapakmep (YHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs. JNeKMPUUecKozo 3apsaoa) u
02PAHUYEHHOCMb UCNONIL308AHUSA YACMHBIX 3aKOH08 (3akon Oma 018 y4yacmka yenu, 3aKOH
IDicoyns-Jlenya u op.);

® UCNONBL308aMb NPUEMbl NOCMPOEHUS DUUYECKUX MoOoelell, NOUCKA U GopMYyIUposKy
00KA3aMenbCme 6blOBUHYMBIX 2UNOme3 U Meopemudeckux bl80008 HA OCHOBE IMAUPUYECKU
VCMAHOBNIEHHbIX (PaKmos,

® HAX00UMb AO0EKBAMHYI0 NPEONIONCEHHOU 3a0ade (u3UYecKyio Mooelb, pazpeulambs
npobnemy Kak HA OCHO8e UMEOWUXCS 3HAHUL 00 JJIeKMPOMACHUMHBIX SGIEHUAX C
UCNONIL30BAHUEM MATNEMAMUYECKO20 annapama, max u npu NOMowu Memooos OYeHKU.

KBaHTOBbBIE sIBJICHUS

BbInyCKHUK Hay4YuTCH:

® pacro3HaBaTh KBAaHTOBBIC SIBICHUS M OOBSCHATH HAa OCHOBE HMEIOLIUXCA 3HAHUUN
OCHOBHBIC CBOWMCTBA WMJIM YCIIOBHS NMPOTEKAHUS dTUX SBJICHHIA: €CTECTBEHHAs W MCKYCCTBEHHAs
pPaZMo0aKTUBHOCTb, 0O-, - U Y-U3Iy4YCHHs, BOSHUKHOBEHHE JIMHEHYATOrO CHEKTpa H3JIy4eHUs
aToMa;

® OINWCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHS, WCIONB3yS (PU3NUYSCKHUE BEITUYHHBIL:
MaccoOBOE€ YHCIIO, 3aps0BOE YMCIIO, MEPHOJ] Mojypacmnana, dHeprus (GOTOHOB; MPHU OMHUCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3MUYSCKUN CMBICI WCIIOIB3YEMBIX BEIMYWH, HX OOO3HAYCHHS U
eAMHUIIBI U3MEPEHUS; HaXOIUTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3MYECKYI0 BEIUYHUHY C
JPYTHUMH BETUYHHAMU, BEIYUCIISITh 3HAUCHNUE (PU3NICCKON BEITUIHHEI;

® AHAIM3WPOBATH KBAHTOBBIC SIBJICHUS, UCTIONBL3YS (PU3NUCCKUE 3aKOHBI M IMOCTYJIATHI:
3aKOH COXPAHEHHUs DHEPrHH, 3aKOH COXPaHEHHs IJIEKTPUUYECKOTO 3apsla, 3aKOH COXpaHEHUs
MacCcOBOTO 4YHCIa, 3aKOHOMEPHOCTH W3JIyYEHHs] W TIOTJIOMICHUS CBETa aTOMOM, IpPH STOM
pa3ianyaTh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA M €70 MaTeMaTHUE€CKOE BhIpaKEHHE,

® pa3nuyaTh OCHOBHBIE MPU3HAKH IJIAHETAPHOW MOJIENH aToMa, HYKIOHHOW MOJAeNnu
aTOMHOTO $/1pa;

® TPHUBOJIUTH NPHUMEPHI TPOSIBICHUS B TPHPOJEC W MPAKTUICCKOTO WCIIOIH30BAHUS
PaAMOAKTUBHOCTH, SIJICPHBIX U TEPMOSACPHBIX PEAKIIHHA, CIEKTPAILHOTO aHAIN3a.

BbINyCKHUK MOJIYYHT BO3MOKHOCTH HAYUHThCS:

® UCNONIBL306aMb NOJYYEHHbIE 3HAHUS 8 MNOBCEOHEBHOU JHCU3HU NpU 0OpaujeHuu ¢
npubopamu u MexHUdeCKUMU YCmpoucmeamu (CYemyux UOHUUPYIOWUX d4acmuy, 003umemp),
0/l COXpaHeHUsi 300p06bs U COONIOOEHUS HOPM IKOJIOSUYECKO20 NOBEOeHUsl 8 OKpYicaroujell
cpeoe;

® COOMHOCUMb IHEPRUIO CESA3U AMOMHBIX A0ep C 0epeKmom Maccol,

® 1PUBOOUMb NPUMEPLI GIUAHUA PAOUOAKMUBHBIX UZIVUEHUU HA HCUBbIE OP2AHUIMBL,
HOHUMAMb NPUHYUN OELCMBUs 003UMEempPa U paziudams Yclo8Us e20 UCNOIb308aHUS,

® NOHUMamMb KOoAOUYECKUe NpobaeMbl, GO3HUKAIOWUE NPU UCNONb308AHUU AMOMHBIX
INEKMPOCMAHYULl, U NYMU peulenus SMux npoorem, NepcneKmugbl UCHOIb308AHUSL
VAPABAAEMO20 MEPMOAOEPHO20 CUHME3 .

DJIeMEHTBI ACTPOHOMMH

BbInycKHUK HAY4YHTCS:

e yKa3blBaTh Ha3BaHUs MiaHeT COTHEYHOH CHCTEMBI, pa3inyaTh OCHOBHBIC MPU3HAKU
CYTOYHOTO BpallleHus 3Be3gHoro Heba, aBrkeHus Jlynpl, ComHIA M IUIAaHET OTHOCUTEIIBHO
3BE3J;

® TIOHMMATh PA3JIMYUS MEXKAY TeIHOIECHTPUYECKOM U TEOLCHTPHUYECKOH CHCTEMaMH
MUDa;

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUYHThCS:



® yKasvieamv 0OWUe CBOUCMEA U OMAUYUSL NIAHEem 3eMHOU 2PYnnsl U NiaHem-
eueanmos, manvix men ConHeunou cucmemvl U OOALUUX NAAHEm, NOJIb308AMbCSI KAPMOU
36€30H020 Heba Npu HAOIOOEHUSX 36€30H020 Hebd,

® paziuuams OCHOBHbIE XAPAKMEPUCMUKU 36e30 (pasmep, ysem, memnepamypa)
COOMHOCUMb YBem 38e30bl C ee MeMnepamypoll,

® paznuuams eunomesvi 0 npoucxoxcoeruu CorHeyHol cucmembl.

OcHOBHOE coJiepKaHue Kypca
dusuka u puznyecKue MeToAbl U3y4eHHs PUPOABI

®duszuka — Hayka o npupoje. dusnueckue Tena U sBieHusa. HabmioneHue m onucaHue
¢usnueckux sBieHud. DU3MUECKU 3KCIEpUMEHT. MozenupoBaHue SBICHHH H OOBEKTOB
MIPUPOJIBI.

@u3NYeCKUe BEJIMYMHBI U HMX H3MEpeHHE. TOYHOCTh M MOTrPEIIHOCTh W3MEPEHUU.
MexayHapoiHas cuctremMa eIMHHII.

@usnueckue 3aKOHBI M 3aKkoHOMepHOcTH. Pusuka M TexHuka. HayuHblii meron
no3HaHus. Poib Gusuku B GopMHUpOBaHUH €CTECTBEHHOHAYUYHON IPaMOTHOCTH.

Mexannuyeckue siBJCHUS

Mexanuueckoe [BIKEHHE. MarepualibHas TOYKa Kak MOJAENb (DU3MYECKOro Tea.
OTHOCUTEIBHOCTh MEXaHUYeCKOTOo JBrkeHHs. Cucrema otcyera.dusnyeckue BeTUUYHHBI,
HEOOXOIUMBIC NJIsi OMHCAHMS JABMXKCHUS M B3aMMOCBS3b MEXIYy HUMHU (IIyTh, MEpEMEIlCHUE,
CKOPOCTb, YCKOPEHHE, BpeMsl JIBIKCHHs). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE
JIBWKEeHHE. PaBHOMepHOoe JABMKEHHME 10 OKpyXHOcTU. IlepBbiii 3akoH HbroToHa u
uHepuusa.Macca Tena. [InorHocts Bemecta. Cunna. Eqununsl cuisl. Bropoit 3akon HeroToHa.
Tperuit 3akoHn Heiotona. CBobomHoe mnagenue Ten. Cuna THKECTH. 3aKOH BCEMHPHOTO
tarorenus. Cuna ympyroctu. 3akoH ['yka. Bec Tema. HeecomocTs. CBSi3b Mexay cuiion
TSKECTH W Maccod Tena. /lmnamomerp. PaBHopeiicTByromas cuna. Cuna tpenusi. Tpenue
cKonpxkeHus. Tpenue nokos. TpeHue B IpUpOAe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHHs UMITylbca. PeakTuBHOE ABMKeHHEe. Mexanndeckas pabora.
MormtHocts. DHeprus. [loTeHnuanpHas U KMHeTHYecKasi dHeprus. [IpeBpaiienne oaHOTO BHAA
MEXaHUYECKOM IHEPTUU B APYroi. 3aKOH COXPAHEHUS MMOJTHOW MEXaHUYECKON YHEPTUH.

[IpocTeie MexaHU3MBI. Y CIIOBHS PaBHOBECHUSI TBEPAOTO TEJIa, UMEIOLIETO 3aKPEIJIEHHYIO
OCb ABWXKEHUA. MOMEHT cuiibl. [Jenmp msascecmu mena. Peryar. PaBHOBECHE CUIl HaA pblyare.
Poryaru B Texnuke, ObITy U npupone. [lonBrkHbIE M HETOABUKHBIE O0KH. PaBeHCTBO paboT
MPU WCIOJB30BAHUU TMPOCTHIX MEXaHM3MOB («3050TOe MpaBUio MexaHuku»). Koaddunment
MOJIE3HOT'O IEUCTBUS MEXaHU3Ma.

JlaBnenue TBepAbIX Ten. EnuHuiel u3MepeHust AaBieHus. CrocoObl W3MEHEHHUS
naBieHus. JlaBnenue xuakocter u razoB 3akoH Ilackans. /aBiaeHue )KUIKOCTH Ha IHO M CTEHKU
cocyna. Coobmaronmecss cocyasl. Bec Bosnyxa. AtMocdepHoe naBieHue. M3mepenue
atMmocdepHoro masienus. OneiTr Toppudennu. bapomerp-anepona. ATMochepHoe TaBIeHUE HA
pa3IMYHBIX BBICOTaxX. [ MapaBnudeckue MeXaHu3Mbl (Ipecc, Hacoc). [laBiaeHue sKUIKOCTH U ra3a
Ha MOrpyKeHHOE B HUX Teno. ApxumMenona cuia. [InaBanue ten u cynoB BozayxomnnaBanue.

Mexanunueckue konebanus. Ilepuon, wacrtora, ammuuTyna KoneOaHui. Pe3onanc.
MexaHndeckre BOJHBI B OMHOPOAHBIX cpeaax. JlJinHa BOJHBI. 3BYK KaK MEXaHW4YeCKas BOJIHA.
I'pOMKOCTB 1 BBICOTA TOHA 3BYKA.

TemoBbie siBJICHUS

Crpoenue BemecTBa. ATOMBI U MOJEKYNbl. TemIoBOe JBUKEHHE aTOMOB M MOJIEKYI.
Huddy3us B razax, >KHAKOCTIX W TBEPABIX Telax. bpoyHoeckoe osudxcenue. BzammonenicTBre
(mpuTsSKEHME M OTTAJIKMBAaHUE) MOJEKYJ. ArperarHble COCTOSHUSI BellecTBa. Paznuune B
CTPOCHUH TBEPJBIX TEJ, )KUIKOCTEN U Ta30B.

TennoBoe paBHOoBecue. Temmneparypa. CBs3b TEMIEPATYPHI CO CKOPOCTHIO Xa0TUUECKOTO
JIBUKEHHS yacTull. BHyTpeHHsst sHeprus. PaboTta u Termuonepenada Kak CIocOObl M3MEHEHUs



BHYTPEHHEN HHeprum Tena. TemnonpoBogHocTh. KonBekius. Mzmyudenue. [lpumepsi
TEIUIONEpeaul B MpUPOAE U TexHuKe. KonnuecTBo TEIUIOTHL. YenbHAas TEIIOEMKOCTb.
VYaenpHas TemaoTa CropaHus TOIUIMBA. 3aKOH COXPAHEHMs M IIPEBPALICHMsI HSHEPrUU B
MEXaHMYECKUX U TEIUIOBBIX Ipoueccax. IlnaBieHne u oTBepAeBaHUE KPUCTAIUIMYECKUX TEIl.
VaenpHas Ttermnora IulaBineHus. Mcnmapenme u xonpeHcauus. Ilornmomenue sHeprum Ipu
UCIAPEHNUU JKUAKOCTH U BBIICIIEHUE €€ IpU KOHJeHcauuu napa. Kumenue. 3aBucUMOCTb
TeMIepaTypbl KUIIEHHUsI OT JaBJIEHUS. YJelbHas TEIUIOoTa MapooOpa3oBaHUsS U KOHJECHCALUU.
Brnaxxnocte Bo3nyxa. Pabora rasa mpu pacmmpenuu. IIpeoOpazoBaHusi SHEPrUM B TEIUIOBBIX
MalllMHax (maposas TypOMHa, ABUraTelb BHYTPEHHErO CropaHusl, peakTUBHbIN 1Buraresns). KI1/
TEIUIOBON MAIIMHBI. DKon02udecKkue npooiemvl UCHOIb30BAHUS MENT08bIX MAULUH.

JIEKTPOMArHUTHBIE SIBJICHUS

Onexrpuzanys (usndeckux Ten. B3aumopeiicTBue 3apsbkeHHBIX Ten. J[Ba pona
JNEKTPUYECKUX 3apsAA0B. [[eNMMOCTb AJIEKTPUYECKOro 3apsia. JIEMEHTApHBINA JIEKTPUUECKUAN
3apsAl. 3aKOH COXPAaHEHHUs JJIEKTpUYecKoro 3apsana. IIpoBOIHUKM, MOJYNPOBOJHUKU U
U30JIATOPBI JIEKTPUYECTBA. DJIEKTPOCKOI. DJIEKTPHUUECKOE I0J€ KaK OCOOBIH BHJI MaTEpHH.
Hanpsoicennocmo snekmpuyecko2o nosis. JIeWCTBUE AIIEKTPUUECKOTO IIOJIS HA JIEKTPUYECKHUE
3apsinbl. Konoencamop. Ouepeusi 21ekmpuieckoeo noJis KOHOeHcamopa.

OnexTpuueckuid TOK. VMCTOUHMKHM B3JEKTPUUECKOTO TOKa. OJIEKTpUYecKas LEelb U ee
cocTaBHble YyacTu. Hanpasienue u OeMCTBUS 3JIEKTPUUECKOro Toka. Hocurenn 3ieKkTpudeckux
3apsaa0B B Metauiax. Cuia Toka. DJIEKTpUUYECKOe HAIPSKEHHUE. DIIEKTPUUECKOE COIPOTUBIICHHE
IIPOBOAHMKOB. ENVMHMIIBI COTPOTUBIICHUS.

3aBUCUMOCTh CHUJIBI TOKa OT HampsbkeHus. 3akoH Oma Juisl ydacTKa Lenu. Y IeIbHOe
conporusiieHue. Peocratel. IlocienoBarenbHoe coenvHEHHE ITPOBOAHMKOB. IlapannensHoe
COEIMHEHUE MPOBOIHUKOB.

PaboTa 37eKTpHYecKOro moJjs Mo MEePEeMELICHUI0 JIEKTPUUECKUX 3apsaa0B. MOIHOCTh
aNIeKTpuYeckoro Toka. HarpeBaHue NpOBOJHUKOB 3IEKTPUYECKUM TOKOM. 3akoH JIxoymis -
JleHua. DnexkTpuyecKre HarpeBaTelbHbIe U OCBETUTEIbHBIE PHOOPHL. KopoTkoe 3amMbIkaHue.

MaruautHoe nosie. UHayKIMs: MarHUTHOTO 1oJjisi. MaruutHoe noje Toka. OnsIT Dpcresa.
MarautHoe 10JIe TIOCTOSHHBIX MAarHuToB. MaruutHoe mnosie 3eMiM. OJIEKTPOMAarHwur.
MarnuTtHoOe 1oJie KaTylIKu ¢ TOKOM. IIpumeHeHue sneKTpoMarHuToB. JIeMCTBHE MArHUTHOIO
I0JI1 Ha NMPOBOJHUK C TOKOM M JIBWXKYILYIOCS 3apsbkeHHyro dactuny. Cunza Amnepa u cuna
Jlopenya. DnexkTpoaBUraTelb. SIBieHue 3JeKTPOMarHUTHON HHAYKIus. OnbiTel Papases.

OnekTpoMarHuTHele KojeOanus. Konebamenvuwili  koumyp.  Onekmpozenepamop.
Ilepemennwiti mox. Tpancgpopmamop. llepenada >IEKTPUUYECKON DHEPrUU HA PACCTOSIHHE.
DJeKTpOMarHUTHbIE BOJHBI M UX CBOMCTBA. [Ipunyunsi paouocesazu u meneguoenus. Bauanue
NEKMPOMASHUMHBIX USTYYEHUU HA HCUBbIE OP2AHUSMDBL.

Ceer — »oanekTpomarHuTHas BosHA. CkopocTh cBera. lcrouHuku cBera. 3aKkoH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUE CBETA. 3aKOH OTpakeHus cBeTa. Ilnmockoe 3epkano. 3akoH
npesnomieHus csera. JInu3pl. @oKycHOE pacCTOSHUE U ONTHYECKask cujia JUH3BL. M300paxeHue
npeaMera B 3epkalie U JMH3e. Onmuueckue npubopel. 1'na3 Kak oONTHYEcCKas CHCTEMA.
Hucnepcus ceeta. Humepghepenyus u ouppaxyus ceema.

KBanToBbBIE sIBJICHHS

Crpoenne aromoB. Ilnanerapnas mozaens aroma. KBaHTOBBIN XapakTep HOIVIOLICHUS U
WCITYCKaHHsI CBETa aTOMaMHU. JIMHEeH4YaThle CIIEKTPBI.

OmnsiThl Pesepdopra.

CocraB aromHoro sngpa. IIpoTOH, HEHUTPOH M OJJIEKTPOH. 3aKOH OWHINTEHHA O
NPONOPLHUOHATBHOCTH MAacChl U SHEPruu. [egpexm macc u sHepaus c6a3u amoMHbIX s0ep.
PamnoaktuBHocTh. Ilepuon momypacmana. Anbda-uznydenue. bema-uznyuenue. 1amma-
uznyuyenue. Snepueie peakunu. Mctounuku sHeprun CosHLa U 3Be3[. SlnepHas sHEpreTHka.
Okonozuueckue npobremvl pabomel amomuvlx dnekmpocmanyui. Jlozumerpus. Bausnue
PAOUOAKMUBHBIX USTLYYEHUL HA JICUBbLE OP2AHUIMDL.

Crtpoenue u 3BoJonust Beesiennoit



['eonenTprueckass W reavoLEHTpUYECKass cucTeMbl Mupa. Pusmdeckas mnpupoaa
HeOecHpix Tenm ConHeuHoil cucteMmsbl. Ilpoucxoxnenue ConHeuHoM cuctembl. Dusznueckas
npupoaa Connua u 38e3a. Ctpoenue Beenennoi. Domtonust Beenennoit. ['nnore3a bosbioro
B3pbIBa.

IIpumepHbIe TeMbI JJA00PATOPHBIX U MPAKTUYECKUX PadoOT

JIaGoparopHbie paboTHl (HE3aBUCHMO OT TEMAaTHYECKOW NPUHAIUICKHOCTH) JENATCS
CJIEIYIOLUE TUIIBIL:

1. TlpoBeneHue NpsMBIX U3MEPEHUN (PUIUUECKUX BETHUUH

2. Pacuer mo mMOJy4YeHHBIM pe3ylbTaTaM MPSIMBIX H3MEPEHHH 3aBUCUMOTO OT HHUX
napaMerpa (KOCBEHHbIE U3MEPEHUS).

3. HaOmionmeHnue sBIEHUH H TIOCTAaHOBKA OIBITOB (HA KAa4eCTBEHHOM YpPOBHE) IO
oOHapyx)eHHI0 (aKTOPOB, BIUSIOIIUX HA MPOTEKAHNUE JAHHBIX SBIICHUH.

4. VccnenoBaHWe 3aBHCHUMOCTH OJHOW  (U3WYECKOW BEIMYMHBI OT JPYrod c
NPECTaBICHUEM PEe3yJIbTaTOB B BU/IE TpadyKa UK TaOIHUIIBI.

5. IIpoBepka 3aJaHHBIX MPEANONOKEHUN (MPsAMBbIE H3MEPEeHUS (UBUYECKUX BEITUYHUH U
CPaBHEHME 3aJIaHHBIX COOTHOLIEHUN MEXAY HUMM).

6. 3HaKOMCTBO C TEXHHYECKUMHU YCTPOMCTBAMHU U UX KOHCTPYHUPOBAHUE.

JIrobast pabouas mporpaMmMa JOJKHA MPESyCMaTpUBaTh BBIIOJHEHUE JaOOPAaTOPHBIX
paboT Bcex yKa3aHHBIX TUIMOB. BpIOOp TeMaTuku M uuciaa paboT Ka)XJOTro TUIA 3aBHUCHT OT
ocobeHHocTell paboueit nporpammsl 1 Y MK.

IIpoBenenne npsiMbIX U3MepeHUd (PU3NIECKNX BEJITUIUH
N3mepenne pasMepoB Tell.

N3mepenne pa3mMepoB MaJbIX TEIl.

W3mepenne maccsl Tena.

N3mepenue oobema Tena.

W3mepenne cuibl.

N3mepenue BpeMeHHU mpoliecca, epruoia Kojaedanui.
N3mepenne temnepaTypsl.

W3mepenue naBieHus Bo3lyxa B OaJUIOHE 10/ HOPILIHEM.
W3mepeHue cuibl TOKa U €ro peryJnpoBaHuE.

0.  H3mepeHue HampsKEeHUs.

11.  H3mepeHue yrioB NaJeHUs U MPEIOMIICHUS.

12. H3smepenue GoKkycHOro pacCTOSIHUS JIUH3bI.

13.  H3mepenue paanoakTUBHOTO (poHa.

Pacyer mo mosy4eHHBIM pe3yJbTaTaM NPAMbIX H3MEPEHHH 3aBHCHMOIO OT HHX
napamerpa (KOCBeHHbIe U3MepeHMs)

M3MmepeHne MI0THOCTH BELECTBA TBEPJOTO TEa.

Onpenenenne ko3P uieHTa TPEHUS CKOITbKECHHUS.

Omnpenenenne KeCTKOCTU NPY>KUHBI.

OrnpenenieHne BBITAJIKUBAKOLIEH CHIIBI, JIEUCTBYIOIIEH HA MOTPYKEHHOE B JKHUJIKOCTh

RBOooNoa~WONE

el N

TeJIo.

OnpeneneHre MOMEHTA CHIIBI.

H3mepeHne ckopocTd paBHOMEPHOTO ABUKCHHUS.
N3MmepeHne cpenHeil CKOPOCTH JBHKEHUS.

H3mepeHne yCKOpeHUs paBHOYCKOPEHHOTO JIBHKEHUS.
Onpenenenne padOThl U MOIIIHOCTH.

10. Omnpenenenue 4acToThl KoeOaHUM Tpy3a Ha IPYKUHE U HUTH.
11. OrnpezenieHne OTHOCUTEIBHON BIIAXKHOCTH.

12. OrnpezenieHre KOJIMYECTBA TEIIOTHI.

13. Ornpenenenne yaeIbHOU TETIIOEMKOCTH.

14.  H3mepenue pabOThl U MOLTHOCTH JIEKTPHUECKOTO TOKA.
15.  U3mepeHue cONPOTHBICHUSI.

©ooNo O



16. OrnpezenieHne ONTUYECKON CUITBI JTMH3HI.

17. HccnenoBanue 3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIBI OT 00beMa MOTPY:KEHHOU
YacTH OT IJIOTHOCTH >KUKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTH U MaccChl Tena.
18.  HccnemoBaHue 3aBHCHMOCTH CHJIBI TPEHHS OT XapakTepa IOBEPXHOCTH, €€

HE3aBHCUMOCTH OT IO M.

Habawaenne siBjieHMH M TOCTAHOBKA ONBITOB (HAa Ka4yeCTBEHHOM YPOBHE) IO
00HapY:KeHHI0 (PAKTOPOB, BJAMSIONINX HA MPOTEKAHUE TAHHBIX SIBJIEHUM

1. HabGmronenne 3aBUCMMOCTH TIepuoja KoJeOaHWi rpy3a HA HHUTH OT JUIMHBI U
HE3aBHCHUMOCTH OT MacChl.

2. HabGmoieHue 3aBHCHMOCTH TIEpHUOJa KOJICOaHW Tpy3a Ha TPYXKHHE OT MAacChl U
KECTKOCTH.
HaGmroienne 3aBUCUMOCTH JIaBJICHHSI Ta3a OT 00beMa M TeMITEPATyPHI.
HabmtoieHue 3aBUCHMMOCTH TEMIIEPATypPhl OCTHIBAOIIEH BOJIBI OT BPEMEHHU.
HCCHGI{OB&HI/IG SIBJICHUSA B38.PIMOI[CI>1CTBI/I$I KaTylKy ¢ TOKOM M MarHura.
HccnenoBanue sBIEHUS JIEKTPOMATHUTHONW MHAYKIIHUH.
HabGmronenue siBiieHust OTpaskKeHHS M TIPEITOMIICHHS CBETA.
Habmtoienue siBieHus QUCTIEPCU.
OOHapyxeHrue 3aBUCHUMOCTU COINPOTHUBJICHUS IPOBOJHHUKA OT €ro MapaMeTpoB H
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BEIIIeCTBRA.

10.  HccnemoBaHue 3aBHCHMOCTH Beca Tella B XKHAKOCTH OT 00BeMa IMOTPYKEHHOM
YacTu.

11. HccrnenoBanue 3aBUCUMOCTH OJHOM (PU3WYECKOW BEITUYHHBI OT JAPYrod ¢
MpeJICTaBICHUEM Pe3yJIbTAaTOB B BH/IE IpadrKa UIN TaOIHIIbI.

12.  HccnenoBanue 3aBUCUMOCTH Macchl OT 00beMa.

13.  HccnenoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHU MIPU PABHOYCKOPEHHOM JBH>KEHUH
0e3 HauaJIbHOW CKOPOCTH.

14.  HccnenoBaHue  3aBUCHUMOCTH  CKOPOCTH OT BpEeMEHHM U IyTH IpH
PaBHOYCKOPEHHOM JIBH>KEHUU.

15.  HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHHUS OT CHJIbI 1aBJICHMUS.

16.  HccnemoBanue 3aBUCUMOCTH Je(OPMALIUHU TPYKUHBI OT CHJIBI.

17.  HccnenoBaHue 3aBUCUMOCTH IMepro/ia KojebaHuil rpy3a Ha HUTH OT JJIUHBI.

18.  HccnemoBanue 3aBHCHMOCTH Tiepuoja KoJieOaHWU Tpy3a Ha TMpPYXKHHE OT
JKECTKOCTH U MacCCBl.

19.  HccnemoBanue 3aBUCMIMOCTH CHIIBI TOKA Y€pe3 MPOBOTHUK OT HAIPSKEHHUSL.

20.  HccnenoBaHue 3aBUCUMOCTH CHUJIbI TOKA Yepe3 JIAMIIOUKY OT HaNpsHKEHUs.

21.  HccnemoBaHue 3aBUCUMOCTH yTJIa MPEIIOMIICHHS OT yTJia TaIeHHUs.

IIpoBepka 3aJaHHBIX NMPeANOJI0KeHNH (MPsiMble U3MepPeHUusl (PU3MYECKUX BeJTUYUH
U CPaBHEHMeE 32/IaHHBIX COOTHOLIEHUH MeKk1y HuMH). [IpoBepka rumores

1. TIpoBepka runoTe3sl O JMHEHHOW 3aBUCUMOCTHU JUITMHBI CTOJIOMKA KHUJIKOCTH B TpyOKe
OT TEMIIEPATYPHI.

2. IlpoBepka  THUIOTE3BI O  MOPSAMOM  NPOMOPIHMOHAIBHOCTH  CKOPOCTH  TIpH
PaBHOYCKOPEHHOM JIBH)KEHUU MPOHACHHOMY ITyTH.

3. IIpoBepka rumoTessl: MpH MOCIEOBATEILHO BKIIOUYEHHBIX JIAMIOYKH U MPOBOJHUKA
WIM IBYX IPOBOJAHHUKOB HAIPSKEHMSI CKJIAJIbIBATh HENb3s (MOXKHO).

4. TlpoBepka nmpaBuIIa CI0KEHUS TOKOB Ha IBYX MapajlieIbHO BKJIIOYEHHBIX PE3UCTOPOB.

3HAKOMCTBO € TEXHHYECKHMH YCTPOHCTBAMHU U UX KOHCTPYHMpPOBaHHe
KoHcTpyrpoBaHue HaKJIIOHHOW IJIOCKOCTH € 3alaHHbIM 3HaueHuem KIT/I.
KoncTpyrnpoBanue apeomerpa 1 UCIBITAHUE €TI0 PAOOTHI.
COopKa 3IeKTpUIECKOH LIeMU U U3MEPEHUE CUJIBI TOKA B €€ PA3TUYHBIX YYaCTKaX.
COopKa AIeKTPOMAarHuTa U UCIIBITAHUE €TO JICHCTBUSI.
N3yueHne 3J1eKTpHYECKOTO ABUraTeNs IIOCTOSHHOTO TOKA (Ha MOJIEIN).
10.  KoHcTpyHnpoBaHHE JIEKTPOABUTATEIIS.
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11.
12.
13.
14.
15.

KoncTpynpoBanue Mozenu Teieckona.

KonctpyupoBanue MOJeINH JIOAKH € 33JaHHON TPY30I10JbEMHOCTHIO.
OreHka cBOEro 3peHus U No00p OYKOB.

KoncTpynpoBanue npocTenInero reueparopa.

W3ydeHue cBOMCTB U300paKeHUs B JIMH3AX.
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