PaGouas mporpamma no ¢usuke 115 7-9 KJI1acCoB COCTABIICHA B COOTBETCTBUH
- ®I'OC 00O (ITpuka3z MunucrepcTBa odpazoBanus u Hayku PD ot 17 nexadbps 2010 . Ne 1897 «O6 yrBepxaeHun eaepaibHOro ToCyIapcTBEHHOTO
00pa30BaTeNBLHOTO CTaHJAPTa OCHOBHOTO OOMIETO 00pa30BaHUs», B pedakiuu npukazoB MuHoOpaayku Poccun ot 29 nexabps 2014r. Ne 1644, ot 31 nexabps
2015 1. Ne 1577)

- [IpumepHOi1 OCHOBHOM 00pa3oBaTENbLHON MPOTrPaMMBI OCHOBHOTO 00111ero oopazoBanus, 2015 r. (mpotokou ot 8 anpens 2015 r. Ne 1/15)

- O0Opa3oBaTesbHOM MPOrpaMMbl OCHOBHOTO 001ero 00pa3oBaHuss MyHHUIIUITAIBHOTO OFOKETHOrO 00IIe00pa30BaTeIbHOIO yUpexaeHus r. MypMaHcka
«Cpennsist o0meoopazoBarenbHas mkoiaa Ne 38

Ilnanupyembie pe3yjibTaThl 0CBOCHHUS Kypca

BbINyCKHUK HAYYHTCS:

e coOxronarh mpaBmiIa OE30MACHOCTH M OXPaHbl TPy1a pH paboTe ¢ yIeOHBIM U JTA00PATOPHBIM 000PYIOBAHUEM;

® TIOHMMATh CMBICI OCHOBHBIX (DM3UYECKUX TEPMHUHOB: (pr3mueckoe Teno, pusndeckoe sBieHue, (pru3nueckas BeIUUYUHA, eIUHULBI U3MEPEHUS;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTH MPHU MOMOIIM (HU3HMYECKUX METOJOB; aHAIM3UPOBATh OTJEIbHBIC ITAIbI TPOBEACHUS UCCIIETOBAHUN
Y MHTEPIIPETUPOBATH PE3yIbTAThl HAOIOICHHUI U OIIBITOB;

® CTaBUTHh ONBITHI MO HCCIENOBAHUIO (U3MUYECKUX SIBICHUN WM (U3NYECKUX CBONCTB Ten 0€3 HCHONB30BaHUS MPSMBIX H3MEPEHHH; MPU STOM
dbopmynupoBath npodieMy/3aadyy y4eOHOTO IKCIIEPUMEHTA; COOMpATh YCTAHOBKY W3 MPEUIOKEHHOTO O0OpYAOBAHUS; MPOBOJIUTH OMBIT U (OPMYITHUPOBATH
BBIBOJIBI.

[Tpumeuanue. [lpu mpoBeneHUHM uccieqoBaHus (U3HMUECKUX SBICHUN W3MEpPUTENbHBIE MPUOOPHI HCIONB3YIOTCSA UMb KaK JAaTYUKH H3MEPEHHS
(bu3MYECKUX BEIWYMH. 3aCcH MOKa3aHUN MPSIMBIX U3MEPEHUH B 3TOM Cllydae He TpedyeTcsl.

® TIOHMMATH POJIb IKCIIEPUMEHTA B MOTYYCHHH HAy4YHOU MH(OpMAIIHH;

® TIPOBOJWTH TpsSMbIC H3MEpPEHHs (U3NYECKUX BEJMYWH: BpEMs, PAacCTOSHHUE, Macca Tela, 00beM, chia, TeMIlepaTypa, aTMoc(epHoe IaBJCHHE,
BIIQXKHOCTh BO3/yXa, HAMPsDKEHHUE, CUIIa TOKA, PaJHallMOHHBIA (OH (C MCIOIB30BaHUEM JO3UMETPA); IPU 3TOM BBIOMPATh ONTHMAIBHBIA CIOCO0 M3MEpEHUs U
HCIIOJIB30BATh MTPOCTEUIINE METOABI OLIEHKH ITOIPEIIHOCTEN N3MEPEHUM.

[Mpumedanue. JIrobast yaeOHas mporpaMma JI0JHKHA 00ECTIeYHBATh OBJIA/ICHUE TIPSIMBIMU H3MEPEHHUSIMU BCEX TIEPEUNCIICHHBIX (PH3MUECKUX BEITHUHH.

® IPOBOAMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (M3MUECKHUX BEJIWYUH C HCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUN: NMPHU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,



(buKcUpoBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYUH B BHJIE€ TAOIUIl U IPa(UKOB, €IaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIeI0BaHUS;

® TPOBOAMWTH KOCBEHHbIE H3MEpPEHUs (U3MUECKUX BEJIUYUH: TPU BBHINOJHEHHUM H3MEpPEHUN COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIIEIYs
MPEIJI0KEHHOM MHCTPYKLUH, BEIYUCIIATH 3HAYCHUE BEIMYMHBI M AaHATTU3UPOBATH MOJIYYEHHBIE PE3YJIbTAThI C YYETOM 3aJIaHHOM TOYHOCTH U3MEPEH Hif;

® AHAIM3UPOBATh CHUTYyallUH TMPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, Yy3HaBaTb B HUX MPOSBICHHE HW3YUYEHHBIX (QU3UYECKUX SIBICHUNH WU
3aKOHOMEPHOCTEH U MPUMEHSATh UMEIOIIUECS 3HAHUS JIJISl X OOBSICHEHUS;

® TIOHMMATb MPHUHIIUIIBI ICHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPONCTB, YCIOBUS UX 0€30MAaCHOTO UCIIOJIb30BAHUS B IOBCEHEBHOM KU3HU;

® UCIOJB30BaTh NPU BHINOJHEHUHM YYEOHBIX 3a7a4 HAyYHO-TIOMYJSPHYIO JTUTEPaTypy O (U3UYECKUX SIBICHUAX, CIIPABOUHBIE MaTEpHUalbl, PECYpPChI
HNutepner.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThHCS:

® 0C03HABAMb YEHHOCHb HAYYHBIX UCCIEeO08AHUL, POJIb PUIUKU 8 PACUUPEHUU NPeOCMABIeHULL 00 OKPYICarouem Mupe U ee 8Kido 8 yIyuleHue Kauecmea
HCUSHU,

® UCNONIbL306AMb NpUEMbl NOCMPOeHUs uauyeckux mooenel, NOUCKa U QopMyIuposKU 00KA3amMenrbCme GblOGUHYMbIX 2UNOme3 U MmeopemuyecKux
861860008 HA OCHOBE IMNUPUYECKU YCIMAHOBNIEHHbIX (PaKmos,

® CpPaHUBAMb MOYHOCMb UBMEPEHUs PUUUECKUX BeUYUH NO BeIUYUHE UX OMHOCUMENbHOU NOSPEUHOCMU NPU NPOBEOEHUU NPAMBIX USMEPEHULL;

® CAMOCMOAMENLHO NPOBOOUMb KOCGEHHblEe UMEPEHUs U UCCIe008aAHUSA (DUUYECKUX BeIUYUH C UCHONb308AHUEM PA3IUYHBIX CNOCOD08 U3MepeHus]
Quzuueckux eruduH, 8blOUPAMsb CPeOCMB8a UMepPeHUs ¢ Yuemom HeoOX00UMOU MOYHOCIU UZMepPeHUll, 0D0CHOBbIBAMb 8bIOOP CNOCODA UMEDPEHUsl, A0eK8AMHO20
nocmaegnenHou 3aoade, Npo8oOUNb OYEHKY OOCHOBEPHOCNU NOJLYYEHHBIX PEe3YIbmamos;

®  BOCHNPUHUMAMb UHDOPMAYUIO DUIULECKO20 COOEPHCAHUS 8 HAYYHO-NONYIAPHOU Iumepamype u Cpeocmeax Maccoou UHGOopMmayuu, Kpumuidecku
OYeHUB8amd NOJYUEHHYI0 UHGDOPMAYUIO, AHATUSUPYS ee coOepIcane U OaHHble 00 UCIMOYHUKe UHpOopMayuu,

® co30asamb coOCMEEHHbIE NUCbMEHHble U YCMHble COOOWeHUs O (UUYECKUX SGNeHUIX HA OCHOB8E HEeCKOIbKUX UCMOYHUKO8 UHGDOopMayuu,
€onpogodcOams 8blcmynienue npe3enmayuetl, y4umuléas 0coo6eHHOCmu ayOumopuu c6epCmHuKos.

MexaHuyecKkue siBJICHHS

BbinyCKHUK Hay4YuTCSH:

® pAcMoO3HAaBaTh MEXAHWYECKUE SIBICHUS U OOBSICHATH HAa OCHOBE UMEIOIINXCS 3HAHWW OCHOBHBIC CBOWMCTBA WJIM YCJIOBHSI MPOTEKAHUS DTHUX SIBICHUU:

PaBHOMEPHOE W HEPAaBHOMEPHOE ABWKEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHWHOE NBUKEHHE, OTHOCHUTEIBHOCTh MEXAHHYECKOTO JIBUKEHUS,



CBOOOJHOE NaJieHUE TeJ, PaBHOMEPHOE JIBUKEHHE IO OKPYKHOCTH, MHEpIMs, B3aMMOACHCTBUE TEJ, PEaKTHMBHOE JABW)KEHHUE, Mepejada JaBJICHUS TBEPABIMU
TeJaMU, KMJIKOCTSAMHU U ra3zamMu, aTMoc(hepHOe JaBlieHHe, IJIaBaHUE TEJ, PABHOBECHE TBEPIBIX Tell, UMEIOIIMX 3aKPEIJICHHYIO OCh BpallleHUs, KojeOaTenbHoe
JBUKEHME, PE30HAHC, BOJIHOBOE JABM)XEHUE (3BYK);

® OIMCHIBATh M3YYCHHBIC CBOWMCTBA TEJ M MEXAaHUYECKUE SBICHHS, MCIONB3Ys (U3NYECKHE BEIUYMHBL MYTh, MEPEMELICHHE, CKOPOCTb, YCKOPEHHE,
nepuoj oOpalleHus, Macca Tena, INIOTHOCTh BEIIECTBa, Cuila (CHiIa TSDKECTH, CHIIA YIIPYTOCTH, CHJIa TPEHMs), AaBICHUE, UMITYJIbC Tela, KHHETUYeCKasl YHEeprus,
NOTEHIMAJIbHAsl SHEPrusl, MexaHudeckas pabora, MexaHuuyeckass moiHocTs, KIIJl npu coBepuieHun paboThl ¢ UCHOIb30BAHUEM IMPOCTOIO MEXaHU3Ma, CHUJa
TPEHUs, aMIUIUTYy/Ja, IEPUOJ U 4acTOTa KoJeOaHuil, AMHA BOJHBI M CKOPOCTh €€ PACIHpPOCTPAHEHUs; IPU ONMCAHUY MPABUIBHO TPAKTOBATh (PU3MYECKUM CMBICI
HCTIOJIb3YEMbIX BEJIMYHMH, UX 0003HAUCHUS M €IUHHIIBI H3MEPEHHSI, HAXOAUTH (POPMYIIbI, CBS3BIBAIONINE NAaHHYIO (DU3MUYECKYIO BETMUMHY C APYTUMH BEITHUYNHAMH,
BBIUUCIIATH 3HaUCHUE (PU3MUECKOI BEIINYMHBL;

® aHAJIM3UPOBATH CBOWCTBA TEJ, MEXaHMUYECKUE SBIICHHS U MPOLECCH], UCIOIB3YS (U3NYECKHE 3aKOHBI: 3aKOH COXPaHEHHS YHEPTUH, 3aKOH BCEMHUPHOTO
TATOTEHUS, IPUHLIMII CYTIEPIO3ULMH CUJl (HaxoxkJieHue paBHoAencTByromieil cuibl), I, I u 111 3akonsl HetoTOHA, 3aKOH coXpaHEeHUsI UMITYJIbCa, 3aKOH ['yKa, 3aKoH
ITackais, 3aKk0OH Apxumesia; Ipy 3TOM Pa3jInyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M €0 MaTeMaTHUECKOE BbIPaKEHUE,

® pa3IMyaTh OCHOBHBIEC IPU3HAKU U3YYEHHBIX (GU3NYECKUX MOJEIEH: MaTepualibHas TOUKa, MHEpLHaIbHasl CHCTEMA OTCUETA;

® pemiaTth 3a/1a4M, MCIONIb3Ys (PU3HMUECKUE 3aKOHBI (3aKOH COXPAaHEHHS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHUS, MPUHIUN cynepnosunuu cui, I, 11 u 11
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIyJbca, 3aKoH I'yka, 3akoH [lackans, 3akoH Apxumena) u ¢GopMysbl, CBA3bIBAIOIIME (U3NUYECKHUE BETUUYUHBI (MyTh,
CKOPOCTb, YCKOPEHHE, Macca Teja, IJIOTHOCTh BELIECTBA, CHJIA, JABICHUE, UMIIYJIbC Tella, KUHETUYECKas DHEPrus, MOTCHLHAIIbHAs JHEPrHs, MEXaHH4YecKas
pabora, Mmexanuueckass mouiHocTs, KIIJ[ mpoctoro mexanusMma, cuiaa TPEHUS CKOJIbXKEHHS, KOAPOUIUEHT TPEHUs, aMIUTUTYa, IEpUoa U 4acToTa KoseGaHUi,
JUIMHA BOJIHBI U CKOPOCTh €€ PAcIpOCTPaHEHUsI): HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4y 3alUChIBaTh KPATKOE YCIOBUE, BBIIEIATh (PU3MUECKUE BEIMYMHBI, 3aKOHBI U
(bopMyIbl, HeOOXOAMMBIE IS €€ PEeLICHHs], IPOBOJUTh PacyeThl U OLIEHUBATh PEAJIbHOCTH MTOJyYEHHOTO 3HAaUeHUs! (PU3UUECKON BETMUNHBI.

BbInyCKHUK MOJYYHT BO3MOKHOCTb HAYYNTHCH:

® UCNONb306AMb 3HAHUA O MEXAHUYECKUX SIGIeHUAX 6 NOBCEOHEeSHOU JICU3HU Olsi obecneuenus Oe3onacHocmu npu obpawjeHuu c¢ npubopamu u
MEXHUYeCKUMU YCmMpoucmeamu, 015 COXPAHeHUsi 300pP06bsi U COONOOEHUs HOPM IKOJIOSUHECKO20 NOGeOeHUsi 6 OKpydcaiouel cpeode;, Npugooums npumepbl
NPAKMu4ecKo20 UCHONb308AHUA PUUUECKUX SHAHUL O MEXAHUYECKUX ABNEHUAX U PUIUYECKUX 3AKOHAX, NPUMEPbl UCHONb308AHUL B0300HOGNAEMbIX UCTIOYHUKOS
SHepaUlU; IKOIO2UUECKUX NOCTeOCMBUL UCCIe008AHUS KOCMUYECKO20 NPOCMPAHCME,

® pasnuuamv 2paHuybl NPUMEHUMOCMU (QUSUYECKUX 3AKOHOB8, NOHUMAMb 6ceoOwull xapakmep QyHOAMeHMANbHbIX 3AKOHO8 (3AKOH COXPAHeHUs

MexaHuyeckou IOHepcUU, 3aKOH COXPAHEHUS UMNY/1bCd, 3AKOH 6CEMUPHOCO mﬂzomeHu}z) U 02paHU4YeHHOCNb UCNOJIb306AHUS YACMHbLX 3AKOHO6 (3aKOH Fyka,



Apxumeoda u 0p.);

® HAX0OUMb AOEKBAMHYIO NPEONIONCEHHOU 3a0aye Pu3uUdecKyro Mooelb, paspeuiams npoblemy KAk HA OCHO8e UMEIOWUXCA 3HAHUU N0 MeXaHUuKe ¢
UCNOIb308AHUEM MAMEMAMUYECKO20 ANnapamad, max u npu NOMouju Memooo8 OYeHKuU.

TennoBble sABJIeHUS

BbINyCKHUK HAYYHMTCS:

® DACIO3HABAThH TEILJIOBBIC SBIICHUS W OOBICHATH HA 0a3e MMEIOIIUXCS 3HAHWH OCHOBHBIE CBOMCTBA WJIM YCIOBHS NPOTEKAHUS dTUX sSBICHUM: nud py3us,
W3MEHEHHE 00beMa Tell IIPH HarpeBaHuM (OXJIAXKICHHUH), OOJbINasi COKUMAEMOCTh T'a30B, MaJias CKUMAEMOCTh JKUAKOCTEH W TBEP/BIX TN, TEIJIOBOS paBHOBECHE,
UCIapeHne, KOHICHCAINs, TUIaBJICHNE, KPUCTAIUIH3AINS, KATICHHE, BIAKHOCTh BO3/AyXa, pa3iIM4HbIe CIIOCOOBI TEIUIONepeaayn (TEIIONPOBOAHOCTh, KOHBEKIIHS,
W3IYy4YCHHUE), arperaTHbIe COCTOSHHSI BEUIECTBA, IMOTJIONICHUE YHEPTrUH IPH WCHAPEHHH JKUIAKOCTH M BBIICICHUE €€ TPU KOHJCHCAIUU Iapa, 3aBUCHUMOCTb
TEMIIEPATYPHI KUTICHUS OT JABIICHUS;

® OIMCHIBATh HM3YYCHHBIC CBOWCTBA TEJI M TCIUIOBBIC SIBICHUS, HCIOJb3ysd (U3MYCCKHE BEIMYMHBI: KOJIUYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrus,
TeMIIepaTypa, yaelbHasi TEIIOEMKOCTh BEIECTBA, Y/ACIbHAs TEIUIOTa IUIABJICHUS, YAEIbHAs TEIUIOTa mapooOpa3oBaHus, yAelbHas TEIJIoTa CrOpaHHs TOIUIMBA,
KO3 PUIIMEHT TOJIE3HOTO ACUCTBUS TEIJIOBOTO JBHUTATENIs; IPU OMMCAHUY IMPABUIBHO TPAKTOBATh (U3NYECKUN CMBICI MCIIOJIb3YEMbIX BEJUYMH, HX 0003HAYCHHUS
W CIUHMIIBI U3MEPCHUs, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE TAHHYIO (PH3MUYECKYIO BEIMYMHY C JPYTUMH BEJIWYMHAMH, BBIUUCIATH 3HAUCHHE (U3UUCCKOM
BEJTMYHHEI;

® AHAIM3UPOBATH CBOMCTBA TeJ, TEIJIOBBIE SBICHUS U MPOIECCHI, UCIOIB3YS OCHOBHBIE IMOJOXKEHHS aTOMHO-MOJEKYISPHOTO YYEHHS O CTPOCHUU
BEIIECTBA M 3aKOH COXPAHCHUS SHEPTUU;

® pa3nMyaTh OCHOBHBIC IPU3HAKU U3YUYEHHBIX (U3NYECKUX MOJEINEH CTPOCHUS Tra30B, JKUIKOCTEH U TBEP/BIX TEIl;

® TPHUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCTIONH30BAHMS (PHU3UUECKUX 3HAHUN O TEIUIOBBIX SBICHUSX;

e pemaTh 3aJa4M, WUCIIOJIb3Ys 3aKOH COXPaHEHHUs SHEPTruu B TEIJIOBBIX TMporeccax U (HOpMyIbl, CBS3bIBAIONINE (U3MUYECKHUE BETUYHMHBI (KOTUYECTBO
TEIUIOTHI, TEMIIEpPATypa, yAedbHas TEIIOEMKOCTh BEIIEeCTBA, yeIbHas TEIUIOTa MIIABICHUS, YAelbHas TerIoTa nmapoodpa3zoBaHus, ylelbHas TEIUIOTa CrOpaHUs
TOTUTABA, KO3(PQPUIIMECHT MOJIE3HOTO JESHCTBUS TEIUIOBOTO JIBUTATENIS): HA OCHOBE aHAIM3a YCJIOBHUS 3a/1a4 3alMCHIBATh KPATKOE YCIIOBHE, BBIJCIATH (PU3NUYCCKUE
BEJIMYHHBI, 3aKOHBI M POPMYITBI, HEOOXOAMMBIE JIJISl €€ PEIICHHUS, TPOBOJIUTH PAacUeThl U OIICHUBATh PEATLHOCTD MOJIYUEHHOTO 3HAYCHUS (DU3HUECKON BETUIHHEI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH:

® UCNONBL306AMb 3HAHUSA O MENLOBbIX AGNCHUAX 8 NOBCEOHEBHOU HCUSHU OISl 0becneueHus 6e30nacHoCcmu npu 0opawjeHuu ¢ nPuUboOpamu U mexHu4e CKumu

yempoucmeamu, 01 COXPAHEeHUs 300P08bs U COONOOEHUS HOPM IKOLO2UYECKO20 NOBEOeHUs 6 OKpycaiouel cpede;, NPU8oOUMb NPUMEPbL IKOA0SUUECKUX



nocieocmeuil pabomul 0gucamerieli GHYmpeHHe20 C20paHus, Menio8ulx U 2UOPOIIeKMPOCMAHYULL

® paziuuams 2paHuybl HPUMEHUMOCMU @OUIUYECKUX 3AKOHO8, NOHUMAmMb 6ceobwull xapakmep QyHOAMEHMANbHbIX @U3UYeCKUX 3aKOHO8 (3aKOH
COXpaHeHUsl IHep2UU 8 MEeNI08bIX NPOYECCax) U 02PAHULEHHOCb UCNONb308AHUSL YACHBIX 3AKOHO8;

® Haxooums adek8amuyro npeodioAHCeHHOU 3a0aue Gu3uLecKyo Mooelb, paspeuams npodiemy KaKk Ha 0CHO8e UMEIOWUXCS 3HAHULL O TMeNJlO8blX A8NEeHUSX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu ROMowu Memooo8 OYeHKU.

DJleKTpUYeCKHe U MATHUTHBbIE SIBJICHUS

BbInyCKHUK HAYYHTCH:

¢ DPACIIO3HABATDH 3JICKTPOMArHUTHBIC SABJICHUA U OOBSICHITH HAa OCHOBE NMCIOIINXCS 3HAaHUU OCHOBHBIE CBOMCTBA MJIN YCJI0BUSA MMPOTCKAHUA 3TUX SIBJICHUU:
ANEeKTpU3alus Tell, B3aUMOJCHCTBUE 3apsAoB, SJIEKTPUUYECKHM TOK M €ro JeHCTBUS (TEIUIOBOE, XHMHUYECKOE, MAarHUTHOE), B3aMMOJCHCTBHE MAarHUTOB,
ANEKTPOMArHUTHAS UHAYKIHMS, TEHCTBIE MATHUTHOTO TOJISI HA MPOBOJHUK C TOKOM M Ha JIBHXKYIIYIOCS 3apsSHKCHHYIO YacTHUILY, IEHCTBUE AJIEKTPU YECKOTO OIS Ha
3apsOKEHHYIO YACTHUILY, SJIEKTPOMArHUTHBIE BOJHBI, IPSMOJIMHEIHOE paclipoCTpaHEHHE CBETA, OTPAXKEHUE U TIPEJIOMJICHUE CBETA, AUCTIEPCHsI CBETA.

® COCTaBISITh CXEMbl AJIEKTPUUECKUX IEMel C MOCIeI0BaTENbHBIM W IMapalljIeIbHBIM COCIUHEHUEM JIIEMEHTOB, pasiinyasl yCJIOBHbIE 00O03HAYEHUS
AJIEMEHTOB DJIEKTPUUECKHX 1IeTIel (MCTOYHHUK TOKa, KITK0Y, PE3UCTOpP, PEOCTaT, JIAMIIOYKa, aMIIEPMETP, BOJBTMETD).

® UCIOJB30BaTh ONTUYECKUE CXEMBI JIJIsl IIOCTPOEHHS H300paKeHUH B TUIOCKOM 3€pKalie U COOMpAroIeH JINH3e.

® OMKCHIBATH HM3YYEHHBIE CBOMCTBA Tel M JIIEKTPOMATHUTHBIC SIBIICHUS, HUCHONB3YS (DM3MUECKHE BENUYHMHBI: JJICKTPUUYECKUU 3apsii, cuiia TOKa,
ANEKTPUYECKOE HAINpPSIKEHHUE, SJIEKTPUUECKOE CONPOTUBIIEHUE, YIEIbHOE CONPOTUBIIEHHE BEIIECTBA, padoTa 3JIEKTPUUECKOIO IMOJIsI, MOUIHOCTh TOKa, (POKYCHOE
PaCCTOAHNUEC U ONITUYCCKAA CUJia JIMH3bI, CKOPOCTH SJICKTPOMArdHMTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, IIPH OIMMCAHWH BEPHO TPAKTOBATb (i)I/ISI/I‘IeCKI/Iﬁ CMBICJI
UCIOJIb3YEMBIX BEIMYUH, X 0003HAUCHUS U €AMHULIBI U3MEPEHUS; HAaXOIUTh (POPMYITBI, CBA3BIBAIOINE TAaHHYIO (PH3NYECKYIO BETUYUHY C IPYTUMH BEIMYMHAMH.

® AHATM3UPOBATH CBOMCTBA TEIl, DJIEKTPOMArHUTHBIC SIBICHUS W TPOIECCHI, UCTIONB3Ys (PU3MUECKHE 3aKOHBI: 3aKOH COXPAHECHUSI DJICKTPUUYECKOTO 3apsina,
3akoH OMa Ji1s1 ydacTka uenu, 3akoH /[xoyns-JIeHna, 3akoH NpsMOJIMHERHOTO pacpOCTPaHEHUs CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH IIPEJIOMJIEHUS CBETA; IIPU
ATOM pa3INyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €T0 MaTEMATHUYECKOE BBIPAXKCHHE.

® TPHUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIIOTH30BAHMS (PHU3UUECKUX 3HAHUM O dJICKTPOMATHUTHBIX SBICHUSX

e pewaTh 3a/a4y, UCMOJB3YS (Qu3ndeckue 3aKoHbl (3akoH Oma Juisl yyacTka Ienu, 3akoH J[xoynsg-JIleHna, 3aKkoH NMPSIMOJIMHEWHOIO paciupoCTpaHEeHUs
CBETa, 3aKOH OTPAKEHUS CBETa, 3aKOH IMPEIIOMJICHUS CBeTa) M (HOPMYJBI, CBS3BIBArOIINE (PU3NUYECKUE BEIMUYMHBI (CHJIA TOKA, SJIEKTPUUYECKOE HANpsDKEHUE,

QJICKTPHUYICCKOC CONIPOTUBJICHHUEC, YACITIBHOC COIIPOTHUBIICHUC BCIICCTBA, pa60Ta QJICKTPHUYCCKOTIO IOJId, MOIMHOCTH TOKA, (I)OKyCHOe pacCTOAHUEC U OINITUYCCKAs CUJia



JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBeTa, (OPMYJbI pacyera AJIEKTPHYECKOTO COMPOTHUBICHHS TPH IOCIEAOBATEILHOM U
napajuielbHOM COCIMHEHUHU MPOBOJHUKOB): Ha OCHOBE aHalM3a YCJIOBUS 3aJa4d 3allMChIBATh KPATKOE YCIOBHUE, BBLACHATH (PU3NUYCCKUE BEITUUYMHBI, 3aKOHBI U
(dhopMyIIbI, HEOOXOIUMBIE TSI €€ PEIICHUS, IPOBOUTh PACUYECTHI M OIEHUBAThH PEATHbHOCTh MOTYYSCHHOTO 3HAUEHUST (PU3UYECKON BEITUIHHEI.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCSI:

® UCNONBL306AMb 3HAHUSA 00 JJIEKMPOMACHUMHBIX ABNEHUAX 6 NOBCEOHEBHOU JHCU3HU 0 obecneyeHus 6e30nacHocmu npu odopawjeruu ¢ npudopamu u
MEXHUYECKUMU YCMPOUCMEamu, 0Jis COXPAHEHUsL 300P08bsl U COONIOOEHUSI HOPM IKOTOSUHECKO20 NOBEOEHUs 8 OKPYcaloujeli cpeoe, Npusooums Npumepbl GIUsHUSL
NEKMPOMACHUMHBIX USTYYEHUT HA HCUBbLE OPSAHUZMDBL,

® pasiuuams 2paHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Owull xapakmep @GyHOAMEHMANbHbIX 3AKOHO8 (3AKOH COXPAHeHUs
INEKMPUYECKO20 3aPsiOa) U 02PAHUYEHHOCHb UCHOIb308AHUSL YACMHBIX 3aKOH08 (3akon Oma 0nsi yuacmka yenu, 3akoH J{ocoynsa-Jlenya u op.);

® UCNONBL306AMb NPUEMbL NOCMPOCHUSI (PUUYECKUX MOOelel, NOUCKA U DOPMYIUPOBKU OOKAZAMENbCME BbLOGUHYMbBIX SUNOME3 U MeopemudecKux
8bI60008 HA OCHOBE IMNUPULECKU YCIMAHOBLEHHbIX (haKmos;

® HaxoOoumsv AO0eK8AMHYI0 NpeONIONCeHHOU 3adaye @QU3UUecKyio Mooelb, paspewiams npodremy KAk Hd OCHO8e UMEoWUxXcs 3HaHui o0
INEKMPOMASHUMHDBIX ABLEHUAX C UCNONIbI0BAHUEM MAMEMANUYECKO20 annapama, max u npu NOMouju Memooos OYeHKuU.

KBaHTOBbBIE sIBJICHUSI

BbInycKHUK HAYYMTCS:

® DACIO3HABATh KBAHTOBBLIC SIBJICHUS M OOBSCHATH Ha OCHOBE WMMEIONIUXCS 3HAHWA OCHOBHBIC CBOWCTBA WJIM YCJIOBHUS MPOTEKAHUS ITHX SBJICHHIA:
€CTECTBEHHAs U UCKYCCTBEHHAS PaJIMOAKTUBHOCTD, O-, 3- U Y-U3Ty4eHHs, BOSHUKHOBEHHE JJMHEHUATOrO CIIEKTPa U3JIy4YeHHUs aTOMa;

® OIKCHIBATH W3YYCHHBIC KBAHTOBBIC SIBJIICHUS, UCIONB3Ysl (DU3UYECKHE BEIIMYUHBI: MAaCCOBOE YHCIIO, 3apsA0BOE YHCIIO, MIEPUOJT MOTypaciaja, SHEprus
(hOTOHOB; TIPH ONMMCAHUHU MPABHILHO TPAKTOBATh (PU3MUECKHUI CMBICI HCIOIb3YEMBIX BEJIMUYMH, UX 0003HAUYEHUS U €IUHUIBI U3MEPEHUS; HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3HUYECKYIO BEJIMYUHY C APYTUMHU BEIIMUNHAMU, BBIYUCIIATH 3HAYCHUE (PU3UUECKON BEITHUNHBI,

® AHAIM3UPOBATH KBAHTOBBIC SIBIICHUS, UCTOJIB3Ys (PU3NUYECKUE 3aKOHBI U MOCTYNATHI: 3aKOH COXPAHEHUS YHEPTHH, 3aKOH COXPAHEHHsI dJEKTPHUUECKOTO
3apsijia, 3aKOH COXPaHEHHsI MACCOBOTO YKCIIa, 3aKOHOMEPHOCTH U3JTyYEHUS U TTOTJIONICHHUS CBETa aTOMOM, TIPH 3TOM Pa3JIndaTh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA
M €T0 MaTeMaTHIECKOE BBIPAKEHUE;

® pa3MyYaTh OCHOBHBIC TPU3HAKH TUIAHETAPHON MOJICIIH aTOMA, HYKJIOHHOW MOJIEITH aTOMHOTO SJIpa;

¢ [IPpUBOIUTH IIPUMCPLI MPOABICHHA B TMTPHPOAC U HNPAKTHYCCKOIO HUCIOJB30BAHUSA PAJUOAKTHUBHOCTU, SAACPHBIX H TCPMOAACPHBIX peaKL[HfI,



CTIEKTPAIBHOTO aHAIH3A.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

® UCNOIB3068AMb NOTYYEHHbIEe 3HAHUSA 8 NOBCEOHEBHOU JHCUSHU NPU 0OpaujeHuu ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU (CYeMYUK UOHUSUDYIOUWUX
yacmuy, 003uMemp), 015l COXpaHeHusi 300P06bsl U COONIOOEHUS HOPM IKONO02UYECKO20 NOBEOEHUS 8 OKpYICcaloujel cpeoe;

®  COOMHOCUMb IHEP2UIO CEA3U AMOMHBIX s0ep ¢ 0eheKmoM MACChl;

® NPUBOOUMb NPUMEPLI BIUAHUA PAOUOAKMUBHBIX U3TYUEHUU HA HCUBbLE OPLAHU3MbL, NOHUMAMb NPUHYUN OeUCmEUs 003UMempad U pasiuyams YCio8us
€20 UCNONIb308AHUSL,

® NOHUMAamb IKoNO2UYEeCKUe NPOOIeMbl, BOZHUKAIOWUE NPU UCNOTLIOBAHUU AMOMHBIX INEKMPOCMAHYUU, U NYMU Peuenus SMux npoobnem, nepcnekmuebl
UCNONIb308AHUS YNPABNAEMO20 MEPMOA0EPHO20 CUHMESA.

DJIeMeHThbI ACTPOHOMMU

BhInyCKHUK HAy4YHTCH:

e yKa3bIBaTh Ha3BaHUA IUIaHeT COJTHEYHOW CHCTEMBI; Pa3indyaTh OCHOBHBIC MPU3HAKN CYTOYHOTO BpalleHUs 3Be3HOTO HeOa, nBmkenus Jlynsl, CosHIa u
TUTaHET OTHOCHTEJIEHO 3BE31;

® TIOHUMATD PA3TUYUS MEKAY TeIUOICHTPUYECKON M TEOLEHTPUIECKON CUCTEMaMH MUPA;

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYUYHUThHCS:

® yKazvlieams oOWue ceOUCMBEA U OMAUYUA NIAHEeMm 3eMHOU 2pynnvl U nianem-cueanmos; manvix men ConneyHou cucmemvl U OONbUIUX NIAHEM,
N0b3068AMbCSL KAPMOL 36€30H020 Heba Npu HabI0OeHUsX 36e30H020 Heba;

® paziuuams OCHOBHbIE XAPAKMEPUCTNUKY 36e30 (pasmep, yeem, memMnepamypa) COOmHOCUMb Yeem 36e30bl C ee meMnepamypoll,;

®  pasnuvantb cunomesvl O I’lpOUCXOJfCOGHMU Conneunoti cucmemul.

Conep:kanue y4eOHOro npeamera
duznyeckoe 00pa3oBaHNEe B OCHOBHOM IIKOJIE JOKHO 00eceunTh GOpMUPOBAHUE Yy 00YUAIOIINXCS IPEICTABICHUN 0 HAYYHOU KapTUHE MHpPa — BaXKHOTO
pecypca HaydHO-TEXHUYECKOTr0 Iporpecca, 03HaKoMJIeHHE 00ydaromuxcsi ¢ GU3MYECKUMU U aCTPOHOMHYECKUMHU SBICHUSMHU, OCHOBHBIMU MPUHIIUIIAMU PaOOTHI
MEXaHH3MOB, BBICOKOTEXHOJIOTMYHBIX YCTPOWCTB W MPUOOPOB, Pa3BUTHE KOMIIETCHIMH B PENICHUH HHXKEHEPHO-TEXHUYECKHX M HAyYHO-HCCIIET0BATENbCKHIX

3ajad.



OcBoenue yuebHoro npeamera «OU3nKa» HAMpPaBICHO HA Pa3BUTHE Y 00YYAIOIIMXCS MPEACTABICHUN O CTPOSHUH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS U
JIBUKCHHSI MaTEpHH, HAa OCBOCHHE OOYYAIOIIMMHCS OOIIUX 3aKOHOB M 3aKOHOMEPHOCTEH NPUPOJHBIX SIBICHHUN, CO3JaHHE YCIOBUH M7 (OPMHUPOBAHUS
WHTEJUICKTYalIbHBIX, TBOPYECKHUX, TPAXKIAHCKUX, KOMMYHHUKAIMOHHBIX, WH(OPMAIMOHHBIX KoMmeTeHnud. OOydaromuecs OBJIAJCIOT HAYYHBIMU METOJaMU
pElIeHUs PA3IMYHBIX TEOPETUYECKUX U MPAKTUUYECKUX 3a/1ady, YMEHUSIMH (DOPMYIUPOBATh FMIIOTE3bl, KOHCTPYUPOBATh, MPOBOJIUTH KCIEPUMEHTHI, OLICHUBATh U
aHAJIM3UPOBATH NMOTYYECHHBIE PE3YNbTAThI, COMOCTABIATh UX C OObEKTUBHBIMU PEATUSMU KHU3HU.

VYueOubrii npeamer «®Dusmka» CcrnocoOCTBYeT (GOPMHUPOBAHUIO Yy OOYYAIOIMIMXCS yMEHUW O€30MacHO HCIOJIb30BaTh JaboparopHoe 000pymoBaHuE,
MPOBOJIUTh €CTECTBEHHO-HAYUHBIE MCCIICIOBAHUS W JKCIEPUMEHTHI, aHAJU3UPOBATH IOJIYUCHHBIC PE3YyJbTaThl, MPEACTABIATh M HAY4YHO apryMEHTHUPOBATH
MIOJIyYEHHBIE BBIBOJBI.

Uzyuenue npeamera «Pusnkay B 4acTu (GOPMUPOBAHUSA Y OOYYAIOMIMXCS HAYYHOTO MHUPOBO33PEHMSI, OCBOCHHS OOIIEHAYYHBIX METOA0B (HalOIo/eHue,
HU3MEpeHHe, IKCIIEPUMEHT, MOICITUPOBAHNE), OCBOCHUS MPAKTUICCKOTO MMPUMECHCHUS HAYYHBIX 3HAHUW (U3UKH B )KU3HH OCHOBAHO HA MEXKIIPEAMETHBIX CBS3SX C
npeametamu: «Marematuka», «MHpopmarukay, «Xumus», «buonorusy, «I'eorpadus», «dxonorus», «OCHOBBI 0€30MMaCHOCTH KUZHEACITEIBHOCTH», «VcTopusy,
«JIurepatypa» u np.

dDusuka ¥ pusnyecKue MeToAbl H3YYeHHUs MPUPOABI

®usznka — Hayka o npupoje. Puznueckue tena u spiaeHus. Habmonenue u onucanue puandeckux siBineHuid. @uznyeckuil skcriepuMeHT. MoaenupoBaHue
SIBJICHUH ¥ OOBEKTOB MTPUPOJIBI.

®usnyuecKue BeIMUYUHbBI U UX U3MepeHue. TOUYHOCTh M MOrPeHOCTh U3MEpEeHnt. MeXyHapoaHas cUCTEMa €IMHULI.

Ou3nyeckue 3aKOHBI U 3aKOHOMepHOcTH. DPusuka W TexHuka. Hayuwelii meton mo3Hanus. Ponb ¢usuku B (QOpMUPOBAHUU €CTECTBEHHOHAYUHOM
TPaMOTHOCTH.

Mexannueckue siBJIeHUs

Mexannueckoe ABWXKEHUE. MaTepualibHas TOYka Kak MOeNnb (uznueckoro tena. OTHOCHUTENIBHOCTh MEXaHWUYeCKOro JBIkeHus. CucremMa oTcuera.
duzndeckue BEIUYUHBI, HEOOXOIUMBIE JJIsi OMMCAHUS JIBHKEHUS M B3aUMOCBSI3b MEXAY HUMH (IIyTh, MEPEMEICHNE, CKOPOCTh, YCKOPEHUE, BPEeMsI IBHIKEHHS).
PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEITHOE JBUKE€HHE. PaBHOMEpHOE NBM)KEHHME MO OKpy:KHOCTU. IlepBbiil 3akoH HeioTOoHa m mHepuus. Macca tena.
[TnotHoCTh BemecTBa. Cuna. Enunannsl cuisl. Bropoit 3akon Herotona. Tpetuit 3akon Heriotona. CBoGoanoe nagenue ten. Cuma TsSHKecTH. 3aKOH BCEMHUPHOTO
tarotenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTs. CBsI3b MeXay CUIION TSXKECTH M Maccoi Tena. Jlunamometp. PaBHoaeiicTByromas cuna. Cumna

TPCHUH. TpeHI/Ie CKOJIBXKCHHA. TpCHI/IC ITOKO4I. TpeHI/Ie B IpUPOAC U TCXHUKC.



Nmmynbe. 3akoH coXpaHeHHs uMIyJibca. PeaktuBHOe nBrkenne. Mexanudeckas padora. MomHocTs. DHeprus. [loTeHmanbHas 1 KWHETHYECKast YHEPTUS.
IIpeBparieHre ogHOro BUIa MEXaHUYECKOW SHEPIUU B IpYroi. 3aKOH COXPAHEHHUS MTOJIHOM MEXaHNYECKON S3HEPTUH.

[IpocTeie MexaHU3MBL. Y CIIOBUS paBHOBECHUS! TBEPJOTO TENA, UMEIOLIETO 3aKPEIUIEHHYI0 OCh IBHXKEHUS. MOMEHT cuibl. [Jenmp msaoscecmu mena. Ppryar.
PaBHOBecue cuil Ha pelyare. Peluarm B TexHuKe, ObITYy M npupoje. IloaBmkHble M HEmoABHXHbIE OJOKH. PaBeHCTBO pabOT IpH MCIOJIB30BAaHUU IPOCTHIX
MeXaHU3MOB («30JI0TO€ IPAaBUIO MeXaHUKN»). KoappuuueHT nonesnoro neiicTBus MexaHus3ma.

Hasnenue TBepapix Ten. Enuuunsl usmepenus nasneHus. CriocoObl M3MeHeHUs naBieHus. JlaBnenue sxuakocteil u ra3oB 3akoH Ilackans. [laBnenue
KHUJIKOCTH Ha JTHO U CTeHKH cocyaa. Coolmatomuecs cocyabl. Bec Bo3nyxa. ATmocdeproe nasienue. M3mepenne armocheproro gasnenus. Onsit Toppuderuy.
bapomerp-anepoua. ATMochepHoe AaBleHHEe Ha pa3IMYHbIX BhICOTaX. [ uapaBinyeckre MexaHu3Msl (mpecc, Hacoc). JlaBiaeHue »KUIKOCTH U ra3a Ha IorpyKeHHOe
B HUX Teno. Apxumenosa cuina. [lnaBanue ten u cynos Bosgyxonnasanue.

Mexanunueckue konedanus. Ilepuoa, yactora, amnautyaa konebanuil. Pesonanc. MexaHnnueckue BOJIHBI B OAHOPOJHBIX cpenax. JlmHa BOJIHBL. 3BYK Kak
MeXaHHuYecKas BOJIHA. ' pOMKOCTb U BbICOTa TOHA 3BYKA.

TenioBble sBJICHUSA

Crpoenue BemecTBa. ATOMBI U MOJEKYNbl. TenjaoBoe ABM)KEHHE aTOMOB M MoJiekyd. JAuddysus B rasax, >KHUAKOCTSIX U TBEPAbIX Tenax. bpoyHosckoe
osudxcenue. Bzanmonelicteue (MpUTSDKEHWE M OTTAIKWBAHKUE) MOJIEKYJ. ATperatHble COCTOSHUS BelllecTBa. Pa3inume B CTpOEHMM TBEPIBIX TEJ, )KMJIKOCTEH U
ra3os.

TennoBoe paBHOBecue. Temmeparypa. CBsi3b TeMmepaTypbl CO CKOPOCTbIO XAOTHYECKOTO [BM)KEHUS YacTHll. BHyTpeHHss sHeprus. Pabota u
TeIuIonepeiaya Kak CcrocoObl M3MEHEHHs] BHyTpeHHel sHepruu Tena. TemsmomnpoBoaHocTs. KonBekuus. M3znydenue. IIpumeps! Temonepenadyud B MpHpoOJE U
TexHuke. KonmnuecTBo TemIoTsl. Y ieiabHas TEMJI0EMKOCTh. Y IeJbHas TeIJI0Ta CrOpaHysl TOIUIMBA. 3aKOH COXPAaHEHUS U MPEBPAILEHUs] SHEPIUH B MEXaHUUYECKUX U
TEIUIOBBIX Ipolieccax. [InaBneHre u oTBepAeBaHNe KPUCTAUIMYECKUX Te. Y AeNbHas TeIuoTa miasnenus. Vicnapenue u konaeHncanus. [lornomenne sHepruu npu
UCIApEHUH KUJAKOCTU M BBIJEICHHE €€ IpH KoHJeHcanuu mnapa. Kunenwe. 3aBUCHUMOCTh TeMIepaTypbl KHUIEHHS OT JaBJIEHUs. YelIbHas TemioTa
napooOpa3zoBaHMs M KOHJEHcaluu. BnaxHocTs Bo3ayxa. Pabota raza mpu pacmmpenuu. I[IpeoOpa3oBanusi sHeprun B TEIUIOBBIX MallMHaX (mapoBas TypOHHA,
JIBUTaTeNlb BHYTPEHHETO CrOpaHus, peakTUBHbIN Buraresns). KI1J] TernnoBoit MammHel. Dkonocuyeckue npobiemsvl UCNONb308aHUS MENL08bIX MAUUH.

DJIeKTPOMarHUTHbIE SIBJICHUS

Onextpuzauus ¢u3nyeckux Ten. B3aummonelicTBue 3apspKeHHBIX Ted. JIBa poaa 3ieKTpUYECKHX 3apsiioB. J[eIMMOCTh AJIEKTPUYECKOro 3apsja.

BHCMCHTapHBIﬁ BHCKTpI/I‘-ICCKI/II‘/’I 3apsna. 3akoH COXPAaHCHUS IJICKTPHUICCKOIO 3apsja. HpOBOI{HI/IKI/I, MOJIYIIPOBOJAHUKH U U30JIATOPHI 3JICKTPUYICCTBA. SJ'ICKTpOCKOH.



DJeKTpuYecKoe IMoJie Kak OcoObIil BHUI Marepuu. HanpsaswenHocms 2nekmpuueckoeo nojis. JIeMcTBHE 3JIEKTPUYECKOro TOJs Ha JJIEKTPUUYECKHE 3apsibl.
Konoencamop. Snepaus snekmpuuecko2o nois Konoencamopa.

OnexTpuueckuil ToK. VICTOUHMKHU AJIEKTPUYECKOro TOKA. DJIEKTPUUECKas LIeNb U €€ COCTaBHbIE YacTU. HampaBiieHue u AeMCTBUS 3JEKTPUUECKOIO TOKA.
Hocurenu snektpuueckux 3apsgoB B MeTautax. Cuia Toka. DIJIEKTPUYECKOE HAMpsDKEHHE. ODJIEKTPUUYECKOEe COMPOTUBIECHUE MPOBOJHUKOB. EanHUIBI
COIPOTHBIICHUSI.

3aBUCUMOCTh CWJIBI TOKa OT HampspkeHus. 3akoH OMa Juid yyacTka Lenu. YaenbHoe conpoTuBieHue. Peocrarsl. IlocnenoBarenbHoe coeluHEHUE
poBoAHMKOB. [lapaiienbHoe coeAMHEHNE TPOBOAHUKOB.

Pabora s>5mekTpruieckoro mosis mo MepeMenieHHI0 JEKTPUUECKUX 3apsiioB. MOIIHOCTh 3JIeKTpUdYeckoro Toka. HarpeBanue mpoBOAHUKOB 3JEKTPUUECKUM
ToKOM. 3akoH J[xoyns - JIeHna. DnekTpuyeckue HarpeBaTeabHble U OCBeTUTEIbHBIE TpuOophl. KopoTkoe 3ambikaHue.

MaruautHoe none. MHAyKuMs MarHUTHOro nojisl. MarautHoe noje toka. OnbIT Opcrena. MarHUTHOE 1OJ€ MOCTOSIHHBIX MarHUTOB. MarHuTHoe 1oJie
3emsn. DJIEeKTpOMAarHUT. MarHutHoe moJieé KaTyHIKd ¢ TOKOM. [IpumeHeHue snekTpomMarHutoB. JleilicTBME MarHUTHOrO IOJII Ha IMPOBOAHUK C TOKOM U
JBUKYILYIOCS 3apsbKeHHYI0 yactuny. Cuna Amnepa u cuna Jlopenya. dnekrpoaBurarelib. SIBiaeHue smekTpoMarauTHol nHaykuus. Onsitel Gapanest.

DneKTpoMarHuTHbIe Konebauus. Konebamenvuoiii konmyp. Inekmpozenepamop. Ilepemennviii mok. Tpancgopmamop. llepenada 31eKTpUUECKOM SHEPTUU
Ha pPacCTOSIHME. DJEKTPOMArHUTHbIE BOJHBI U MX CBOWCTBA. [Ipunyunvl paouocessu u menesudeHus. Brusnue s1eKmpomMacHUMHbIX U3NYYEHUU HA JHCUBbLE
Op2aHU3Mbl.

Cser — anekrpomarHuTHble BojHAa. CkopocTh cBera. McTouHMKM cBeTa. 3aKOH NPSMOJIMHEHHOTO PACIpOCTPAaHEHHE CBETA. 3aKOH OTPAKEHUS CBETA.
[Tnockoe 3epkano. 3akoH mpeiomieHust cera. JIuH3pl. DOKyCHOE pacCcTOSHHME W OINTHUYEcKas cuia JuH3bl. M300pakeHMe mpeamera B 3epkajie U JIMH3E.
Onmuueckue npubopuwl. I'na3 kak ontuyeckas cucrema. Jlucnepcus cera. Mumeppepenyus u ougppaxyus ceema.

KBaHnToOBbI€ siBJICHUSI

Ctpoenue atoMoB. [Inanerapras Mozienb aroma. KBaHTOBBIN XapakTep MOTJIOLICHHUS U UCITyCKaHUs CBeTa aToMaMH. JIMHelyaTble CIEKTPBHI.

OmnsiThl Pesepdopna.

CocrtaB atomHoro sjpa. [IpoToH, HEMTPOH U >MEKTPOH. 3aKOH DHUHIITEHHA O MPOMOPLUUOHAIBHOCTH MAacChl U 3HEPruu. /Jeghekm macc u suepeus ceésasu
amomuvix a0ep. PammoaktuBHocTh. [lepuon momypacnana. Anbda-uzmydenue. bema-uznyuenue. I'amma-uznydenue. Snepueie peakiuu. VICTOYHUKH SHEPTUH
ConHua u 3Be3A. fnepHas sHepreTHka. JKono2uieckue npooiemvl pabomvl amomMHuIx 21ekmpocmanyuil. JI0O3UMETpus. Bausnue paouoakmugHulx usiyueHuti Ha
JHCUBbIE OP2AHUIMBI.

Crtpoenue u 3Bosonusa Beesiennoi



['eonieHTprYecKass W TEIUOICHTpUUYECKass CUCTeMbl Mupa. Pusmyeckas npupona HeOecHbIX Ten ComHeyHoM cuctembl. [Ipoucxoxnenne CoaHEYHOU

cuctembl. ®uszndeckas npupoaa Coxnna u 38e31. Ctpoenue Beenennoit. Opomtonns Beenennoit. ['unoresa bonbiioro B3psiBa.
IIpumepHbIe TeMBbI J1A00PATOPHBIX M NPAKTHYECKHUX PAdOT
JlaboparopHblie pabOThI (HE3aBUCUMO OT TEMATUUYECKOM MPUHAATICKHOCTH) JENSATCS CAeIYIOIINE TUTIbI:

[TpoBeneHmne NpsAMbIX U3MEPEHUM (PU3NUECKUX BETHUNH

Pacuer 1o nony4eHHbIM pe3yabTaTaM MPsMbIX U3MEPEHUN 3aBUCUMOI'0 OT HUX IapameTpa (KOCBEHHbIE U3MEPEHNS).

Habmionenue siBieHuil ¥ TOCTAaHOBKA OIBITOB (HA KAYECTBEHHOM YPOBHE) 110 00HApPYKEHHIO (PAKTOPOB, BIUSIONINX HAa IPOTEKAHUE JAHHBIX SIBICHUI.

HccnenoBanuie 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMYUHBI OT IPYTOM C MPEACTaBICHUEM PE3yIbTaTOB B BUe rpaduka wiv TabIuIbL.

HpOBepKa 3aJaHHBbIX HpeI[HOJ'IO)KeHI/Iﬁ (HpHMHe HU3MCPCHUA CI)I/I3I/I‘ICCKI/IX BCJIMYMH U CPABHCHHC 3aJIaHHbIX COOTHOIIICHUH MCXKAY HI/IMI/I)

2 A

3HAKOMCTBO C TEXHUYECKMMHU YCTPOMCTBAMU U UX KOHCTPYHUPOBAHUE.
JIrobast pabovasi mporpamMMa JIOJDKHA MpPEIyCMaTpUBATh BBHIMOJHEHUE JTa0OpaTOPHBIX pabOT BCeX yKa3aHHBIX THIOB. BbIOOp Tematuku u ymcia pador
KaX/10T0 TUIIA 3aBUCUT OT 0OCOOEHHOCTeN pabodei mporpammMel 1 Y MK.

IIpoBenenue npsiMbIX U3MepeHuil GU3NYECKUX BeJIUIUH

N3mepenue pasmepos Tell.
N3mepenune pazMepoB MaJbIX Tell.
N3mepenue maccol Tena.
N3mepenue oobema Tena.
N3mepenue cuiibl.
N3mepenue BpeMeHu nporiecca, nepuoaa KojaeOaHuu.
N3mepenne TemmnepaTypsl.

H3MCpCHI/Ie JaBJICHUA BO31yXa B OaoHe oA MOpPHIHEM.

© 0o N o g bk~ w D E

H3MCpCHI/Ie CHJIBI TOKA U €ro peryjinpoBaHUC.

[EY
o

N3mepenune HanpsHKeHMs.

[EY
=

N3Mepenune yrioB najgeHus U MPEIOMICHUS.

-
N

N3mepenue poKyCHOTO pacCTOSHUS TUH3BI.

-
w

W3mepenue painoakTUBHOTO (OHA.



Pacuer mo mosiy4eHHbIM pe3yJibTaTaM NPSMbIX U3MePEHU 3aBUCUMOI0 OT HUX MapaMeTpa (KOCBEHHbIe U3MepPeHUs])
I/ISMepCHI/Ie IJIOTHOCTHU BCHICCTBA TBEPAOTO TCIIA.

Onpenenenne KodhGUITMEHTA TPEHUS CKOJBKCHHSL.

Omnpenenenue KecTKOCTU IPY>KUHBI.

Omnpenenenre BITATKUBAIOIICH CUIIBI, IEHCTBYIONIECH HA TIOTPY>KEHHOE B )KUJIKOCTh TEJIO.

OrnpezenieHe MOMEHTA CHUJIBI.

N3mepenne ckopocTy paBHOMEPHOTO JIBUKECHHUSL.

W3mepenue cpeHeil CKOPOCTH IBHIKEHUS.

I/ISMepeHI/Ie YCKOPCHUS PABHOYCKOPCHHOI'O ABUKCHU.

© © N o g~ w DN PE

Ompenenenne paboThl U MOIIIHOCTH.

[EEN
©

Onpenenenre 4acToThl KosieOaHU rpy3a Ha NPYKUHE U HUTH.

[EEN
=

OnpeﬂeneHI/Ie OTHOCHUTEIbHOM BIAXKHOCTH.

[EEN
N

OnpeneneHI/Ie KOJINYCCTBA TCIIJIOTHI.

[EEN
w

Onpenenenue ynenbHON TEIIOEMKOCTH.

[EEN
-

N3mepenue paboThl U MOIIHOCTH 3JEKTPUYECKOTO TOKA.

[HEN
o

I/ISMepeHI/IC COIIPOTUBJICHHA.

[EEN
&

OnpeneneHre ONTUYECKON CHIIBI JTIMH3BI.

17. HccnenoBanue 3aBUCHMOCTH BBITATIKHABAIOIIEH CHIIBI OT 00beMa MOTPY>KEHHON YacTH OT TUIOTHOCTH KHUJKOCTH, €€ HE3aBUCUMOCTH OT TJIOTHOCTH U
MaccChI Tela.

18. HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT IUTOLIAIH.

Hao0Juro1enne siBJIeHHIT U MOCTAHOBKA ONBITOB (HAa KAa4YeCTBEHHOM YPOBHE) MO O00OHApY:KeHUI0 (paKTOpOB, BIMSIOIIMX HA NMPOTEKAHHME JAHHBIX
SIBJICHU

1. HaGmroaeHune 3aBUCHMOCTH TTeproia KojieOaHU Tpy3a Ha HUTU OT JJIMHBI U HE3aBUCUMOCTH OT MacCHhI.

2. HaOmoneHue 3aBUCUMOCTH TIepHo1a KojeOaHui Tpy3a Ha IPYKUHE OT MACCHI M JKECTKOCTH.

3. HabmroieHue 3aBUCMMOCTH JaBJICHUS Ta3a OT 00beMa U TEMIEPATYPHI.

4. Ha6JIIO,[[eHI/IG 3aBUCUMOCTHU TEMIICPATYPhbI OCTBIBAIOIIEH BOJIBI OT BPCMCHH.



I/ICCJ'IGIIOBaHI/Ie SIBJIICHUS BBaHMOHeﬁCTBHH KaTyliKyu ¢ TOKOM U MarHura.
I/ICCJIC,Z[OBaHI/Ie SABJICHUSA 3H€KTp0MaFHHTHOﬁ WHAYKIHU.
Ha6JIIOZ[eHI/Ie SABJICHUS OTPAKCHUA U ITPCIOMIICHUSA CBCTA.

Hab6mronenue siBeHus TUCIiepcuu.

© © N o o

O6Hapy>I<eHHe 3aBUCHUMOCTH COIIPOTHUBJICHUSA IIPOBOAHHKA OT €0 ImapaMeTpOB U BCIICCTBA.

10. HccnenoBanue 3aBUCUMOCTH Beca TeJa B )KUJIKOCTH OT 00beMa MOTPYKEHHOM YaCTH.

11. HccnenoBanue 3aBUCUMOCTH OJTHOM (PH3UUECKON BEIMUUHBI OT IPYTOM C MPEACTaBICHUEM PE3yIbTaTOB B BU/E rpaduKa UIH TaOIHIIbL.
12. HccnenoBanne 3aBUCUMOCTH MacChl OT 00BbEMA.

13. HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJIbHOM CKOPOCTH.
14. HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHU U YT TIPU PABHOYCKOPEHHOM JIBUKCHUH.

15.  HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS OT CUJIBI IaBJICHUS.

16. HccnenoBanue 3aBUCUMOCTH JIe()OpMAIIMK TIPY>KUHBI OT CHJIBL.

17. HccnenoBanre 3aBUCUMOCTH TTEPHOIa KOJICOAHUH rpy3a Ha HUTH OT JUIMHBIL.

18. HccnenoBanue 3aBUCUMOCTH TIEpHOIa KOJIeOaHUH Tpy3a Ha IPYKUHE OT )KECTKOCTH M MAaCCHI.

19. HccnemoBanue 3aBUCUMOCTH CHITBI TOKA Yepe3 MMPOBOAHHUK OT HATIPSKECHUSI.

20. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 JTaMIIOUYKY OT HAPsKEHUS.

21. HccnenoBanue 3aBUCMMOCTH yTJia MIPEIOMIICHUS OT yria MajaeHusl.

IIpoBepka 3agaHHBIX NPEAINOJIOKEHHH (MpPsiMble M3MepeHHs (PHU3MYECKHUX BEJIMYMH M CPAaBHEHHE 32aJaHHBIX COOTHOLICHHMH MeEKAYy HHUMH).
IIpoBepka rumores

1. IIpoBepka rumnoTe3sl O JUHEHMHON 3aBUCUMOCTH JIJTUHBI CTOJIONKA KUAKOCTH B TPYOKE OT TEMIIEPaTyPHI.

2. IIpoBepka runoTe3bl 0 MPsIMOI MPOMOPIUOHAIBHOCTH CKOPOCTH MPH PABHOYCKOPEHHOM JIBXKEHUH NPOMIEHHOMY ITyTH.

3. IIpoBepka runoTesbl: MpH MOCIeI0BaTEIbHO BKIIOUEHHBIX JAMIIOUYKH U MIPOBOHUKA WIIM JIBYX IPOBOIHUKOB HANIPSHKEHUS CKJIAIbIBATh HEIIb3s (MOXKHO).

4. IlpoBepka mpaBuiia CI0KEHHsI TOKOB Ha JIByX MapajuleIbHO BKIIOYEHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKUMHU YCTPOHCTBAMHU U UX KOHCTPYMPOBAaHHE

5. KoHcTpyHnpoBaHue HaKJIOHHOM MJIIOCKOCTH € 3aJaHHbIM 3HaueHneM KIT/I.

6. KonctpyupoBanue apeomeTpa 1 UCIIBITAHUE €r0 paboThI.



7. COopKka AJIeKTpUYECKOM LIeNU U U3MEPEHUE CUIIbI TOKA B €€ Pa3IMYHbIX y4acTKax.

8. COopka 3IeKTpOMarHuTa 1 UCIBITAaHHE €r0 JACHCTBHSL.

9. M3ydeHune 3IeKTPUIECKOTO IBUTATENSI MOCTOSIHHOTO TOKA (HA MOJEIIH).

10.
11.
12.
13.
14.
15.

KonctpynpoBanue 31eKTpoiBUraTess.

KoHncTpynpoBanue Mojienu Teneckora.

KoHcTpynpoBanue Mojenu J0JKU ¢ 33JaHHON TPY30I10IbEMHOCTHIO.
OreHka CBOETo 3peHHs U TOA00p OYKOB.

KoHncTpynpoBanue npocreiiiiero reueparopa.

I/IsyquI/Ie CBOICTB I/I306pa)KeHI/I${ B JINH3aX.

Y4e0HO TeMaTH4YeCKOe IVIAHNPOBAHHUE



Ne Pa3nen PaGouasi nporpamMmma PaGouas npoipamma IIpakTH4yeckas 4acTb
(K0J1-BO 4aCOB)
7 KJaace 8 k1ace | 9 kiaace 7 Kjaace 8 kiacc 9 KJaacc
Kp. | JLp/ao | Kp. | Jp/amo | K.p. | J.p/ao

Dusuka u puzHYecKHe MeTOIbl H3yYeHHUs! S S 171
PHPO/IbI
MexaHH4YeCKHUe ABJICHUS 105 54 51 4 8/13 3 3/2
TenJioBble IBJICHUSA 30 7 23 1/ 2 3/2
)JIeKTPOMATHUTHBIE SIBJICHUSI 65 42 23 3 8/15 1 2/3
KBaHTOBBIE SIBJICHUA 17 17 1 4/
C Tpoenue u 3BoJIonus Beesiennoii 5 5
ToBTOpeHHe M CHCTEMATH3ALHUS y4eGHOIo 8 2 3 3 1 | 1
MaTepuana
Bcero - 235 gacos 68 68 99 5 10 6 11 6 9




