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PE3YJBbTATBI OCBOEHUSA KYPCA

BbINyCKHUK HAYYHUTCH:

e coOMonaTh TpaBuia OE30MaCHOCTH W OXpaHbl Tpyla Mpu paboTe ¢
y4eOHBIM U JIA0OPAaTOPHBIM 000PYI0BAHUEM;

® [IOHMMAThb CMBICT OCHOBHBIX (DU3MUECKHX TEPMHUHOB: (PU3UUYECKOE TEIO,
dbusnyeckoe saBieHNEe, PU3nUYecKas BEIIMUNHA, CAMHUIIBI U3MEPEHUS,;

® pacno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO PEUIUTh MPU TOMOIIU
buznyecKkux  METOJOB; aHAIM3UPOBATh  OTACIbHBIC  OTallbl  MPOBEIACHHUS
VCCJIEIOBAHUI U MHTEPIIPETUPOBATH PE3YJILTATHI HAOIIOACHUI U ONIBITOB;

® CTaBUTh ONbBITBI [0 HCCIEAOBAHUIO (PUBMYECKUX SBJICHUU WU
¢u3znyecKkux CBOWCTB Ted 0O€3 MCIOIb30BaHMS MNPSMBIX HW3MEPEHUI; IPU 3TOM
dbopmyaupoBath npodsieMy/3aaady yueOHOTO SKCIIEPUMEHTA; COOMPaTh YCTAHOBKY
U3 MPEIJIOKEHHOT0 000PYAOBAHUS; IPOBOJUTH ONBIT U (POPMYJIUPOBATH BBHIBOJIBI.

[Ipumeuanue. Ilpu mnpoBeneHHMH UCCIENOBaHUS (DUIUUECKUX SBJICHHM
U3MEpPUTENIbHBIE MPUOOPHI  HUCIHOJIB3YIOTCS JIMIIb KAk JaTYUKUd HM3MEpPEHUs
(U3MYECKUX BEIMYMH. 3aMKMCH MMOKAa3aHUM MPSIMBIX U3MEPEHUN B 3TOM Cilydae He
TpedyeTcs.

® [IOHMMATh POJIb KCIIEPUMEHTA B MOJTYYEHUH HAy4YHOU HH(pOpMaLny;

® IIPOBOAWUTH NpsSMble U3MEpEHUs (U3NYECKUX  BEJIUYMH: Bpems,
paccTosiHMe, Macca Tejla, o0beM, cuja, TeMmIeparypa, artMoc(epHOe [aBIICHUE,
BJIQYKHOCTh BO3/1yXa, HAMPsHKEHUE, CUJla TOKA; MPU 3TOM BbIOMPATh ONTHUMAJIbHBIN
croco0 M3MepeHHsl U UCIOJIb30BaTh MPOCTEHINE METObI OIIEHKH MOTPEIIHOCTEN
VU3MEpPECHUM.

® IIPOBOAMUTH HCCIIEJOBAaHHE 3aBUCUMOCTEH (PU3NYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHUI: MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TAaOJIUII U TPaUKOB, A€NIaTh BEIBOABI [0 pe3ybTaTaM UCCIIEI0BAHMUS;

® IIPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEJIUYUH: MPH
BBIMIOJITHEHUM HM3MEPEHUI COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys
NPEJIOKEHHOW MHCTPYKIMHU, BBIYUCIATH 3HAYEHHE BEJIMYMHBI M aHAJIM3UPOBAThH
MOJIyYeHHbBIE PE3YJIBTATHI C YYETOM 33JJaHHON TOYHOCTH U3MEPEHHIA;

® AHANU3UPOBATHh CHUTYallUH MPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa,
y3HaBaTb B HHUX TMPOSBICHUE M3YyUYEHHBIX (UINYECKUX SBJICHUH WU
3aKOHOMEPHOCTEW U MPUMEHSATh UMEIOLINECS 3HAHUs ISl UX OOBSICHEHHUS,

® [OHMMAThb TPUHIUNBI JEHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, YCIOBUA UX 0€30MacHOr0 UCIOIb30BaHUS B IOBCEIHEBHON KU3HH;

® LCIOJb30BaTh IMPHU BBIMOJIHEHUH Y4YEOHBIX 3a7au4 HAYYHO-TOIMYJISIPHYIO
AUTEepaTypy O (U3MYECKUX SIBICHUAX, CIPABOYHBIE MaTEpHUalbl, PECYPCHI



HNuTtepHer.

BbInyCKHMK IOJIy4YUT BO3MOKHOCTh HAYYHUThCS:

® OCO3HaBaTh ILIEHHOCTb HAY4HBIX MCCIEAOBAHUN, pOJIb (PU3UKU B
pacliMpeHnH TMPEeACTaBICHUN 00 OKpY’KalolleM MHUPE U €€ BKIAJ B YIy4IIeHHE
KAaueCTBA KU3HH;

® UCIOJB30BAaTh NPUEMBI TMOCTPOCHHUS (PU3NYECKUX MOJENCH, MOHCKa H
(OpMyJIMPOBKHU J0KA3aTENIbCTB BBIBUHYTHIX TMIIOTE3 U TEOPETHUECKUX BBIBOJOB
Ha OCHOBE 3MITUPUYECKH YCTAHOBJICHHBIX (PAKTOB;

® CpPaBHMBATh TOYHOCTb U3MEPEHUS (PU3NUECKUX BEIMYUH 10 BEIIMYMHE UX
OTHOCUTEIBHOM MOTPEIHOCTH MPU MTPOBEACHHUH MPSMbBIX H3MEPEHUM;

® CaMOCTOSITEIbBHO MPOBOAUTh KOCBEHHBIE HM3MEPEHUS M HCCIEIOBaHUS
(¢u3NYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM pAa3IMUYHBIX CIIOCOOOB H3MEpPEHUS
(¢u3nyecKuX BEIMYUH, BBIOMpATh CPEACTBA U3MEPEHUsI C YYETOM HEO0OXOIHMMOil
TOYHOCTU HM3MEPEHMI, 00OCHOBBIBATh BBIOOpP CHOCOOA M3MEPEHHUs, aJ€KBATHOTO
NOCTaBJICHHOW 3ajaye, TMPOBOJAUTH OLEHKY JIOCTOBEPHOCTH MOJYYEHHBIX
pe3yJIbTaTOB;

® BOCIPUHUMATH HH(OpMaALUI0 (PU3NYECKOTO COAEpPKAHUSA B HAYYHO-
HOIYJISIPHOM JIUTEpaType W CPelICTBAaX MAacCOBOM HMH(pOpMAIMH, KPUTUYECKU
OLIEHUBATh MOJIYYCHHYIO HH(POPMAIUIO, aHATU3UPYS €€ COJACpKaHUE U JJaHHbIE 00
MCTOYHUKE UH(POPMALINH;

® CO3/1aBaThb COOCTBEHHbIE TMHMCHBMEHHbIE M YCTHBIE COOOIIEHHUS O
¢u3nyecKkux SBICHUSX HA OCHOBE HECKOJIBKMX MCTOYHHMKOB HH(pOpMaLuH,
COIPOBOX/IATh BBICTYIUICHUE MPE3EHTAIEeH, YIUTbIBass OCOOCHHOCTU ayJUTOPHH
CBEPCTHHUKOB.

Mexanuyeckue siBJICHUA

BbINyCKHMK HAYYHTCH:

® pacno3HaBaThb MEXaHWYECKHWE SBJIEHUS U OOBSICHATH HA OCHOBE
UMEIOIINXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS MPOTEKAHUSA 3THUX
SBJICHHI: PAaBHOMEPHOE M HEPAaBHOMEPHOE JBHWKEHUE, pAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUKEHHE, OTHOCUTEIIBHOCTh MEXaHUYECKOTO
JBUKEHHsI, CBOOOJHOE MajJeHHE TeJl, paBHOMEPHOE IBMKEHHE MO OKPYKHOCTH,
WHEPIMS, B3aUMOJICUCTBHE TeEJ, PEAKTUBHOE JBWXKEHUE, INepelraya JdaBiICHUS
TBEPABIMH TEJAMH, JKUJKOCTAMH WU Ta3aMu, aTMOC(EpPHOE AaBJICHHUE, IJaBaHUE
T€J, pPABHOBECHUE TBEPJbIX TEJ, HMEIOMIMX 3aKPEIJIEHHYI0 OCh BpAILCHUS,
Kosie0aTeIbHOE IBU)KEHUE, PE30HAHC, BOJTHOBOE JIBIKEHUE (3BYK);

® ONUCHIBATH M3YyYEHHBIE CBOWCTBA TE€I M MEXAaHUYECKHE SIBJICHUS,
UCHOJB3Ys (DU3MUECKHE BEJIWYUHBL IyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHUE,
nepuoj oOpalleHus, Macca Tela, MJIOTHOCTh BEIIECTBA, CUila (CUJIa TSKECTH, CHIIa
yIOpPYroCcTH, CUa TPEHMs), AABJICHUE, HMIYJIbC Tela, KUHETUYECKas HHEprus,



MOTEHITMATbHAS DHEPTHUs, MEXaHNJecKasi paboTa, MexaHndeckass MOImHOCTh, KIT/]
IIPU COBEPIICHUH PabOThI C UCIOJIB30BAaHUEM MPOCTOTO MEXaHU3Ma, CUjla TPEHUS,
aMIUTUTYyJa, TEpPUOJl M 4YacToTa KojeOaHWid, IJIMHA BOJIHBI U CKOPOCTh €€
pacnpocTpaHEHUs; TPU OMHCAHUM MPaBUIBHO TPAKTOBATh (PUIUYECKUM CMBICI
WCITOJIB3YEMbIX BEJIMYMH, WX OOO3HAYCHHS W CIUHUIIBI M3MEPEHUS, HAXOIWTh
bopMysBl, CBA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJTMYMHAMHU, BBIUMCIIATH 3HaUCHNE (DU3NICCKON BETMYUHEI;

® AHAIM3UPOBATh CBOMCTBA TEJ, MEXAHWYECKUE SIBICHHUS M MPOLECCHI,
UCIIOJIBb3Ysl (PU3MYECKUE 3aKOHBI: 3aKOH COXPAaHEHMSI YHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHUs, MPUHIIMII CYNEPHO3UIMU CUJl (HaXOXKJACHHE PaBHOJECHCTBYIOIIEH
cuibl), I, 1T u III 3akonbl HeloTOHA, 3aKOH COXpaHEHUs UMITYJbca, 3aKOH ['yka,
3akoH [lackams, 3akoH Apxumena; TMpH OTOM pa3auyaTh CIOBECHYIO
bopMyIHPOBKY 3aKOHA M €T0 MAaTEMaTUYECKOE BHIPAKEHHUE;

® pazinyaTh OCHOBHBIE MPU3HAKU W3YUYCHHBIX (UBUYECKUX MOJICIICH:
MaTepualibHas TOUKa, MHEPIMAIbHAs CUCTEMA OTCUETA;

® pemiath 3aadyM, HMCMHOJb3Yyd (U3MUECKHE 3aKOHBI (3aKOH COXpaHEHUs
DHEPI'UH, 3aKOH BCEMHUPHOI'O TATOTEHUS, NMpUHIMN cynepnosunuu cwui, [, 11 n I
3akOoHbl HbIOTOHA, 3aKOH COXpaHEHWs MMIYJbca, 3aKOH ['yka, 3akoH Ilackais,
3aKk0H Apxumesna) U (GOPMYyJbl, CBS3bIBatONME (U3HUYECKUE BEIMYUHBI (IIYTh,
CKOpPOCTh, YCKOPEHHE, Macca Tela, IUIOTHOCTh BEIIECTBA, CHUJA, JaBJICHUE,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIusi, MEXaHU4YeCcKas
pabora, Mexanudeckas MmourHocTh, KIIJ| mpocroro mexanusma, cuiia TpEeHUS
CKOJIbXKEHUSI, KOI(POUIIMEHT TPEeHUs, aMIUIUTyAa, MEPUOJl U YacToTa KOJIeOaHUH,
JUIMHA BOJIHBI M CKOPOCTh €€ PaclpOoCTpaHEHHs): Ha OCHOBE aHalM3a YCIOBUS
3a/1aud 3alUChIBaTh KPATKOE YCIOBUE, BBIICIATh (PM3UYECKUE BEIUYUHBI, 3aKOHBI
u GopMyJIbl, HEOOXOAUMBIC ISl €€ PEIICHHs, MPOBOJUTh PACUYEThl U OIICHUBATh
pEaNbHOCTD MOTYYEHHOTO 3HAYEHUS (DU3NUECKOMN BEIIMYMHBI.

BbhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYNTHCH:

® UCNONBL308AMb 3HAHUS O MEXAHUYECKUX SNIeHUAX 8 NOBCEOHEB8HOU HCUZHU
0151 obecneveHuss 6e30nacHocmu npu oopawjeHuu ¢ npubopamu U mexHuyecKumu
yempoucmeamu, Ol COXPAHeHUsl 300p08bsi U COON0O0EHUsT HOPM IKON02UYECKO20
noseoenuss 8 OKpydcarwel cpeoe;, NpuUBOOUMb NPUMEPbl NPAKMUYLECKO20
UCNONIL306AHUSL PUIUYECKUX 3HAHUL O MEXAHUYECKUX SABNEHUAX U QuU3UYecKux
3aKOHAX;, NpUMepbl UCHONb30BAHUS BO300HOGNAEMbBIX UCMOUYHUKOE IHEPIUU,
9KOJI02UYECKUX NOCIeOCMBULL UCCIe008AHUSL KOCMUYECKO020 NPOCMPAHCME,

® paziuuams SpaHuybl NPUMEHUMOCU QU3UYECKUX 3AKOHO8, NOHUMAMb
eceobwuli  xapakmep  (QYHOAMEHMANbHLIX  3AKOHOB8  (3AKOH  COXPAHEeHUs.
MeXaHu4eckou SHepeuu, 3aKOH COXPAHEHUs UMNYIbCd, 34KOH BCEMUPHO20
MsA20meHUst) U 02PaAHUYEHHOCHb UCNOTb308AHUS YACMHBIX 3aKOHO08 (3akon [yka,



Apxumeoa u dp.);

® HAXOOUMb AOEKBAMHYIO NPEONIONCEHHOU 3adaye Gu3UYecKyro MOoOoeib,
paspeuwiams npoobiemMy KAk HA OCHO8e UMEIOWUXCSA 3HAHUL NO MeXaHuke ¢
UCNONIL308AHUEM MAMEMAMU4ecKko2o annapamad, max u npu NOMOWU Memooo8
OYEeHKU.

TensioBble ABIEHUS

BbINyCKHUK HAYYHUTCH:

® pacno3HaBaTh TEIUIOBbIC SIBIICHHUA W OOBSCHATH Ha 0a3ze UMEIOIIUXCS
3HAHWI OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS dTUX SIBICHUM: muddy3us,
U3MEHEHHE 00beMa Tell MPU HArpeBaHUU (OXJIAXKICHUH), OOJbIIas CKUMAEMOCTh
ra3oB, Majlasg C)KHMaeMOCTh JKUIKOCTEH W TBEPIBIX TEJ; TEIJIOBOC PaBHOBECHE,
UCIapeHue, KOHACHCAIUS, IUIaBJICHHUE, KPUCTAJLTM3AIMS, KUIICHHWE, BIIAKHOCTH
BO3JlyXa, pa3lIMyHbIE CIOCOOBI TeIUIonepenayu (TEIIoNpPOBOIHOCTh, KOHBEKITHS,
U3IIyYCHHUE), arperatHbleé COCTOSHUS BELIECTBA, MOIJIONIEHUE DSHEPruM IMpHU
UCTIAPEHUU >KUJIKOCTH W BBIJICJICHUE €€ MPH KOHJCHCAIlMU Tapa, 3aBUCHUMOCTH
TEeMIIepaTyphbl KUTICHUS OT JIaBJICHUS,

® ONUCHIBATh M3YYCHHBIC CBOMCTBA TEN M TEIUIOBHIC SIBJICHUS, WCIIONB3YS
bU3MYeCKue  BENMYMHBI:  KOJHMYECTBO  TEIUIOTHI, BHYTPCHHSS  DHEPrus,
TeMIlepaTypa, yaelbHas TeIUIOEMKOCTh BEIIECTBA, YJeIbHasl TEIJIOTa TJIaBJICHHUS,
yaelbHas TeIJIoTa MapooOpa3oBaHus, yJeldbHas TEIUIOTa CropaHusl TOILIUBA,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003HaYEHUS U SAUHUIBI U3MEPCHUS, HAXOAUTH (POPMYIIBI, CBSI3BIBAIONINE JaHHYTO
GU3MYECKYI0 BEIWMYMHY C JPYTUMH  BEIWYMHAMH, BBIUHUCIATH 3HAYCHHC
(bu3nYECKON BEJIMYUHBI;

® aHANM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIE SBJICHHUS W  MPOIECCHI,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOSHUU
BCIIIECTBA U 3aKOH COXPAHCHUS YHEPTHUH;

® pas3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (DHU3UYCCKUX Mojelei
CTPOEHUS Ta30B, )XKUJIKOCTCH M TBEPIbIX TET,

® TMPUBOAWTH MPUMEPHl MPAKTHUYECKOTO UCIOJIB30BAHUS (PU3UUECKHUX
3HAHHUU O TETJIOBBIX SIBJICHUSX;

e pemath 3a7add, HMCIOJB3Yysl 3aKOH COXpPAHEHWS HSHEPTUU B TEIJIOBBIX
nporeccax ¥ GOpMyIBl, CBS3bIBAIONIME (U3HYECCKUE BEIMYHMHBI (KOJIMYECTBO
TEIJIOTHI, TeMIEepaTypa, yAelbHasl TEIUIOEMKOCTh BEIECTBA, yJelbHas TEIIoTa
TUTABJICHUS, YIENbHAs TEIUIoTa MapooOpa3oBaHUs, yAelbHAas TEIUIOTa CrOpaHUs
TOTUTHBA, KOA(PPHUITMEHT MOJE3HOTO JACHCTBUS TETUIOBOTO JBUTATENS): HA OCHOBE
aHaNM3a yCJIOBHS 3aJa4yM 3allChIBATh KPATKOE YCIOBHUE, BBIACIATH (PU3HUECKUE
BEJIMYMHBI, 3aKOHbI U (DOPMYJIbI, HEOOXOAMMBIEC ISl €€ PELICHHUs, MPOBOIUTH



pacdyeTsl M OIICHWBATh PEATbHOCTh TIOJYYCHHOTO 3HAYCHUS (PU3MUECKOU
BEJTUYUHBI.

BhinyCKHUK MOJYYUT BO3MOKHOCTH HAYUYUTHCS:

® LCNONB306AMb 3HAHUSL O MENN0BbIX AGLEHUAX 8 NOBCEOHEBHOU HCUZHU OJlf
obecneuenusi Oezonachocmu npu oOpawjeHuu ¢ Npubopamu U MexHUYeCKUMU
yempoucmeamu, Ol COXPaAHeHUst 300p08bsi U COON00eHUs. HOPM IKON02UYECKO20
nogedeHus 6 OKpyxcawmuwelu cpede;, NpUBOOUMb NPUMEPbl  IKON02UUECKUX
nociredcmeuil.  pabomsl O0gueameneli GHYMpPEHHe20 C20pAaHUs, MEeNIo8blX U
2UOPOINEKMPOCMAHYULL,

® paziuyams SpaHuybl NPUMEHUMOCU QU3UYECKUX 3AKOHO8, NOHUMAMb
eceobwuti xapakmep yHOAMEeHMANbHBIX PUUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs
9HepeUuUu 8 MEeNJI0BbIX NPoYeccax) U O02PaAHUYEHHOCHb UCNOIb308AHUS YACHHBIX
3AKOHO8;

® HAXOOUMb AOEKBAMHYIO NPEONIONCEHHOU 3adaye GuU3UYecKylo MOOeib,
paspeuiams npooIeMy Kak Ha 0CHO8e UMEIOWUXCSL 3HAHULU O MEeNJI08bIX ABIEHUAX C
UCNONIL308AHUEM MAMEMAMUYECKo20 annapama, maxk u npu HOMOWU Memooos
OYEHKU.

DJIeKTpUYecKre U MAarHUTHBIE SIBJIEHUS

BbinyCKHUK HAYYUTCH:

® pacmo3HaBaTh JJIEKTPOMATHUTHBIC SBICHUS U OOBSCHATH HAa OCHOBE
UMCIOINXCS 3HAHWHA OCHOBHBIC CBOWCTBA WJIM YCJOBHS TPOTCKAHUS DJTHUX
SABJICHUI: 3JICKTPU3ALUS TEJ, B3AaUMOJICHCTBUE 3aPSI0B, IEKTPUUECKUN TOK U €ro
nercTBUS (TETIOBOE, XWMHUYECKOe, MarHWTHOE), B3aWMOJCHCTBHE MAarHHUTOB,
AIEKTPOMArHUTHAS WHIYKIUS, ICHCTBUE MAarHUTHOTO TTOJISl HA TIPOBOJHUK C TOKOM
U Ha JBIDKYIIYIOCS 3apsDKCHHYIO YacTHILy, JACHCTBUE JJIEKTPUUYECKOTO TOJIA Ha
3apsHKEHHYI0  YacTHILy,  DJIGKTPOMAarHWUTHBIE  BOJIHBI,  MPSMOJIMHEHHOE
pacnpocTpaHeHHUE CBETa, OTPAKEHUE U MPEJIOMIICHUE CBETa, JTUCTIEPCHS CBETA.

® COCTaBJIATH CXEMBI JJIEKTPUYCCKHUX IIEMeld ¢ TIOCICA0BATeIbHBIM |
napaJyieIbHBIM COCAMHCHUEM D3JIEMCHTOB, pa3jinyas YCIOBHBIE 00O03HAYCHUS
DJIIEMEHTOB JJICKTPUUYECKHMX Iemel (MCTOYHHMK TOKa, KIIFOY, PE3UCTOp, PEOCTar,
JaMII0YKa, AMIIEPMETP, BOJIBTMETD).

® WCIOJBH30BaTh ONTHYECKUE CXEMbl IS TMOCTPOCHUS H300paKeHUN B
TUTOCKOM 3€pKajie U COOMPAIOIEH JIH3E.

® ONUCHIBATh HM3YYCHHBIC CBOMCTBA TEJI W DJICKTPOMArHUTHBIC SIBIICHUS,
UCIIONIB3Ys]  (PU3MYECKHE BEJIUYWHBI: DJIEKTPUYECKHA 3apsi, Cuia TOKa,
AEKTPUUECKOE  HAIpPSOKEHUE, DJIEKTPUUYECKOE  CONPOTHBIICHHE,  YACIBbHOE
COTPOTUBJICHUE BEIIECTBA, pPabOTa JJIEKTPUUECKOTO TMOJs, MOIIMHOCTh TOKa,
(GhOKyCHOE PACCTOSHHE M ONTHUYECKAasl CHJIA JIMH3BI, CKOPOCTh JEKTPOMATHUTHBIX
BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETa; MNpPU ONUCAHUU BEPHO TPAKTOBAThH



(GU3UYECKUl CMBICT WCTOJB3YEMbIX BEIMYMH, WX OOO3HAYCHHS] W EIUHUIIBI
U3MEPCHHUS; HaXOAUTh (HOPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BEIMYHHY
C IPYTHUMH BEIIMYNHAMHU.

® aHAJW3HPOBATH CBOMCTBA TEJ, dJCKTPOMArHUTHBIC SBJICHUS M IPOIECCHI,
UCIIONIB3YsI (DU3UYECKHE 3aKOHBI: 3aKOH COXPAHCHUS DJICKTPHUECKOTO 3apsfa,
3akoH OMa g y4dacTka 1ienu, 3akoH J[xoymns-JIeHma, 3aKoH TPSIMOJIMHEHHOTO
pactpocTpaHeHHUs CBETa, 3aKOH OTPAKCHHS CBETA, 3aKOH IPEIIOMIJICHHS CBETa; MPHU
TOM pasinyaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M €ro MaTeMaTHYeCKOe
BBIPaKCHHE.

® IPUBOAWTH IPUMEPHl MPAKTHYCCKOTO HCIOJIB30BAHUSA (PU3HUSCKHUX
3HAHHUH O DJICKTPOMArHUTHBIX SIBIICHUSX

® pemiaTh 3a7a4M, UCTIOIL3Ys (pu3ndeckne 3akoHbI (3akoH OMa I y9acTKa
uenu, 3akoH Jlxoyns-JleHna, 3akoH MPSIMOJIUHEHHOTO PaCIpPOCTPAHEHUS CBETA,
3aKOH OTPa)XKEHHSI CBETA, 3aKOH MPEJIOMJICHUSI CBETAa) U (POPMYJIbI, CBA3BIBAIOIINE
bu3nYecKue BETUUYNHBI (CHUJIAa TOKA, DJIEKTPHUECKOE HAMPSDIKEHUE, DIICKTPUICCKOES
COTPOTHUBJICHUE, YACIBHOE COIMPOTHUBIICHUE BEIIECTBA, pabOTa AICKTPHUECKOTO
MOJIS, MOIHOCTh TOKa, (DOKYCHOE pacCTOSHUE W ONTHYECKas CHJIa JIMH3BI,
CKOPOCTh JJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, (HDOPMYJIBI
pacdera 3JIEKTPUYECKOTO COMPOTHUBIICHUS MPHUTIOCIIEI0OBATEILHOMUIAPAIIICIBHOM
COCIMHEHUU TPOBOJHUKOB): Ha OCHOBE aHajdW3a YCIOBHUS 3aJa4ydl 3alHChIBATh
KpaTKOE YyCIOBUE, BBIICIATh (PH3WMYECKHE BEIWMYMHBI, 3aKOHBI U  (HOPMYIIHI,
HEOOXOJUMBIC NJIsi €€ PEIICHUs, TPOBOJAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJTYYCHHOTO 3HAYCHUS (PU3MICCKON BEIIMIUHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCHA:

® UCNONB308AMb 3HAHUS 00 IIEKMPOMACHUMHBIX S6IEHUAX 8 NOBCEOHEBHOL
JICUsHU 01 obecneveHuss Oe3onacHocmu npu  obpawenuu ¢ npudbopamu u
MEeXHUYECKUMU YCMPOUCMBAMU, Oil COXPAHEHUSI 300p08bs U COONI0OEHUsT HOPM
9KON02UYECK020 NOBEOCHUsT 8 OKpYcalowell cpede;, NpusooUns NpuMepbl 6IUsSHUS
NEKMPOMACHUMHBIX UBLYYEHUL HA HCUBbLE OPSAHUZMbL,

® PazIUNAmMb SPAHUYLL NPUMEHUMOCINU (DU3UYECKUX 3AKOHO8, NOHUMAMb
eceobwuli  xapakmep  QYHOAMEHMANbHLIX  3AKOHO8  (3AKOH  COXPAHEHUS
NEKMPUUeCcKo20 3apaod) U 02PAHUYEHHOCMb UCNOIb308AHUSL YACHBIX 3AKOHO8
(3axon Oma onsa ywacmka yenu, 3axon Jocoyna-Jlenya u op.);

® UCNONB306AMb NpUEeMbl NOCMPOEHUs uuUYecKux mooenell, NOUCKd U
Gdopmynuposku  0oKazamenbCcme  8blOBUHYMbIX 2UNOMe3 U MeopPemuyecKux
86160008 HA OCHOBE IMNUPUYECKU YCMAHOBLEHHBIX (PaKmos;

® HAX0O0UMb A0EeK8AMHYIO NPeOlOJNHCEHHOU 3adade @U3UYUECKYr0 MOOeb,
paspewams npooaemy KaK Ha 0CHO8€ UMEIOUWUXCS 3HAHUU 00 I1eKMPOMASHUMHBIX
ABIEHUSAX C UCNOAb308AHUEM MAMEMAMULECKO20 annapama, maxk u npu nomowu



Memooo8 OYeHKLU.
KBanToBbBIE sIBIICHUA

BbINyCKHUK HAYYHUTCH:

® pacro3HaBaTh KBAHTOBBIC SIBJICHUS M OOBSCHATH HA OCHOBE MMEIOIIUXCS
3HAHUM OCHOBHBIC CBOMCTBAa WJIM YCIOBUA TPOTEKAHUS OTUX SBJICHUU:
€CTECTBEHHAss ¥ WCKYCCTBEHHAs PaJUOAaKTHUBHOCTh, 0O-, [- H Y-H3IydeHUS,
BO3HUKHOBEHUE JIMHENYATOTO CIIEKTPa U3IIyYEHUS aTOMA;

® ONUCHIBATh M3YyUYCHHbIC KBAHTOBBIC SBJICHUS, MCIOIB3YS (U3MUECKUE
BEJIMYMHBI: MacCOBO€ YHUCJO, 3apsIOBOE YHUCIO, MEPUOJ MOJypacnana, dHEprus
(GOTOHOB; TpH ONHWCAHWHM TPABWIBHO TPAKTOBATh (DU3MYECKUN  CMBICI
UCIIOJB3YEMbIX BEJIMYMH, WX OOO3HAYCHUS W EIUHUIIBI U3MEPEHUs; HaXOIUTh
dbopMyIbl, CBS3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIUUCIISATH 3HaAUCHUE (PU3NUECKON BETUUHHBL;

® AHAJTU3UPOBATH KBAHTOBBIC SIBJICHUS, UCHOJB3YysAd (PU3NUECKHE 3aKOHBI U
MOCTYJIAThl: 3aKOH COXPAHEHUS HSHEPruH, 3aKOH COXPAHCHUS DJIECKTPUUECKOTO
3apsiia, 3aKOH COXPAHEHHMS MacCOBOTO YMCJa, 3aKOHOMEPHOCTH W3IyUYCHUS U
MOTJIONIEHUS CBETa aTOMOM, MPU ATOM pa3IMy¥aTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M €r0 MaTEMaTUYECKOE BhIPAKEHUE;

® pa3IMyYaTh OCHOBHBIE MPU3HAKH IJIAHETAPHOM MOJIENIM aTOMa, HyKJIOHHOMN
MOJIEIN aTOMHOTO Spa;

® MPUBOJUTH TPUMEPHI TMPOSIBJICHUS B TPUPOAE U MPAKTUYECKOTO
WCIIOJB30BaHUs  PAAUOAKTUBHOCTH, SIICPHBIX M  TEPMOSJICPHBIX  PEaKIIHM,
CIIEKTPAIbHOTO aHaJIu3a.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYNTHCH:

® UCNONB306aMb  NOJYUEHHble 3HAHUS 6 NOBCEOHEGHOU JHCUSHU NpU
obopawenuu ¢ npubopamu U  MEXHUYeCKUMU YCMPOUcmeamu  (Cuemuux
UOHUBUPYIOWUX HaACUY, O003UMEmp), Ol COXPAHEHUsL 300P08bsi U COONI0OEHUs
HOPM 3KOJI02UYECKO20 NOBEOCHUS 8 OKpYdcalouell cpeoe;

® COOMHOCUMb IHEPSUIO CBA3U AMOMHBIX s0ep C 0epeKmom Maccyl;

® 1PUBOOUMb NpuUMepbl GIUAHUSL PAOUOAKMUBHBIX UZIYUEHUU HA JHCUBbLE
OpP2aHU3Mbl, HOHUMAMb NPUHYUN 0eUCmEUsl 003UMempa U pa3iuiams YCio6us e2o
UCNONb308AHUS,

® NOHUMAMb IKOJI02UYECKUe NPoobaeMbl, 8OZHUKAIOWUE NPU UCNOIb30GAHUU
AMOMHbBIX INIEKMPOCMAHYULL, U NYMU peueHus 3mux npoonem, nepcnexkmugyl
UCNONIL308AHUS YAPABTIAEMO20 MEPMOAOEPHO20 CUHME3A.

JJIeMeHTbI ACTPOHOMUM
BbINyCKHUK HAYYHUTCH:
® yKa3bIBaTh Ha3BaHUs I1aHeT COJTHEYHON CUCTEMBI; Pa3inyaTbh OCHOBHBIE



MPU3HAKN CYTOYHOTO BpamieHus 3Be3gHoro Heba, aBmxeHus Jlynsl, ComHila u
TUTAHET OTHOCHUTEILHO 3BE3]T;

® TMOHMMATh PA3THUUS MEXKIY TEIHOIECHTPUICCKON U TEOLECHTPUUYECKOM
CHUCTEMaMHU MUDA;

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® YKa3bleamsv 0OwWUe colUcmea U OMIUYUS NIAHem 3eMHOU 2pYnnsl U
nianem-eueanmos, manvix men ConneyHot cucmemsvl U OONLWUX NIAHEM,
NONIb308AMbCSL KAPMOU 36€30H020 Heba npu HabII0O0EeHUsX 36e30H020 Heba;

® paziuams  OCHOBHble — XAPAKMepUCmuxu 36e30  (pasmep, uyeem,
memnepamypa) COOMmHOCUMb Y8em 36e30bl C ee MeMnepamypoti;

® paznuuams eunomeswvi 0 npoucxoxcoenuu ConHeyHOol CUCMeMbl.



COJEP)KAHUE
VYuebHas mporpamma 10 kimacca paccumrtaHa Ha 70 wacoB (2 yaca B
Heneno). JlabopatopHbix paboT — 4 daca, KOHTPOJIBHBIX pPadOT —5 Yacos.
CopepxkaHue Kypca COOTHOCUTCS ¢ paboued mporpammoil MpeaMeTHON JIMHHUU

yueOoHukoB «Kimaccuueckuit kype» 10-11 kmacest (Ilaranmuna A.B., M.:
[Ipocsemenne 2017 r.)
No Paznen Komuyect | Kontponsh | JJaGopatopr
BO 4acOB | as pabora | ble pabOTHI
Beenenne. ®duszmka u duzngeckue 1
METO/IbI U3YUCHUS TPUPOIBI
1. | MexaHuka 259 2 2
Kunemaruxka. 8
JluHamuka.3aKOHbI  COXpAaHEHHSI B 8
MEXaHUKe.
2. | OcHOBBI MOJIEKYJISIPHO- 1088 1 1
KHHETH4Y€eCKOH Teopnu 2
OCHOBBI MOHCKYHﬂpHO'KHHeTquCKOﬁ
TEOPUH. B3anmMHble npeBpalieHus
KHUAKOCTEU U I'a30B.
3. | OcHOBBI TEPMOAMHAMHKH 8 1
4. | OcHOBBI 2410 10 1 1
JIEKTPOAUHAMMKHNDJIEKTPOCTATHKA 8
3aKOHBI MMOCTOSIHHOTO TOKa 3)
DONEKTPUYECKUA TOK B Pa3THUYHBIX
cpenax

Pesepn 2 yaca

Hroro 70 yacos

BBeaenue.@usuka u pusnyecKue MeTOAbl H3yYeHHUs MPUPOALI

®duzuka — Hayka o npupozae. Ousnveckue Tena u spienus. Habmonenue u

omucanue (Quanyeckux sBiIeHUN. DuU3MYecKuil dKCIepuMeHT. MonaenupoBaHue
SABJICHUA M OOBEKTOB MPHUPOAb.. DU3NYECKHe BEIUYMHBI M UX HU3MEpPCHUE.

ToyHOCTP M TOrPEIHOCTH  M3MEpeHH.  MexayHapoaHas — cHcTEMa

eanHuLl. Ou3nuecKkue 3aKOHbl U 3aKOHOMEpHOCTH. DPu3nka u texHuka. HayuHbin

MeToa To3HaHuA. Ponb  ¢Quzuku B (QOPMUPOBAHMHM €CTECTBEHHOHAYYHOM

rPaMOTHOCTH.
MexaHnyeckue siBJeHUS

Mexanuveckoe IBrKeHHE. MaTepuaibHas TOYKa KaK MOJIeTh (U3HIECKOTO

Teaa. OTHOCHUTEIILHOCTH  MEXaHHMYECKOI'O Cucrema

JIBIDKECHUSL. OTCHYETA.

dusznyeckue BCINYUHEI, HGO6XOI[I/IMBIG JJIA OIIMCaHMuA ABMXXCHHA W B3aMMOCBA3b



MEXJy HUMHU (IIyTh, NEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHE, BPEMS JIBUKCHHS).
PaBHOMEpHOE M PaBHOYCKOPEHHOE IMPSAMOJIMHEMHOE [BH>KEHUE. PaBHOMEpHOE
JIBI)KEHUE 1O OKpYy:kHOCTH. llepBbiii 3akoH HproToHa m muHepums.Macca Tena.
[InmotHOCTh BemecTBa. Cuna. Equnuiel cuinbsl. Bropoit 3akon Hetotona. Tpetuid
3akoH HproTrona. CBoOoaHoe maaeHue ten. Cuna TSHKECTH. 3aKOH BCEMHPHOIO
tarotenus. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTs. CBsi3b MEXITY
CUJION TsKecTH M Maccou Tena. Jlunamomerp. PaBHopeiicTByromas cuna. Cuna
TpeHus. TpeHne ckonbxeHus. Tpenue nmokos. TpeHne B IpUpoae U TEXHUKE.

NmMmnynbec. 3akOH COXpAaHEHUSI UMITyJbCa. PeakTMBHOE JBUIKEHHE.
Mexanudeckasi pabora. MoutHocts. JHeprus. [loTeHnmanibHass U KUHETHYECKas
sHeprus. [IpeBpaiieHre OHOrO0 BHJIa MEXAHWYECKOW SHEPruu B APYroil. 3aKkoH
COXPAHEHMS NTOJIHOW MEXAHUYECKON IHEPTHUH.

YcnoBus paBHOBECHsS TBEPAOTO TeENA, HMEIOWIETO 3aKPEIUVIEHHYIO OCh
JBW>KCHUSI. MOMEHT CHUJIBI.

OCHOBBI MOJIEKYJISIPHO-KNHETHYECKOH TeOpHH

CrpoeHnue BemecTBa. ATOMBI U MOJIEKYJIbl. TE€IUIOBOE JIBUKEHUE aTOMOB U
MoJiekyJsl. B3aumopeiicTBue (IpUTsDKEHHE M OTTaTKUBaHUE) MoJieKys. TerioBoe
paBHOBecue. Temmeparypa. CBs3b TEMIIEPATYpPbl CO CKOPOCTBIO XaOTHYECKOTO
JBUKEHUA yacTull. BHyTpeHHss sHeprus. Pabota u Temonepenaya Kak crocoObl
M3MEHEHUS BHYTPECHHEN dHEprum tena. KomnuecTBO TEIIoThl. 3aKOH COXPAHEHUS
W TpeBpalleHus SHEPruu B TEIUIOBBIX Mpolieccax. McmapeHne U KOHJEHcaIusl.
[lornomieHue HHEPruv TMPU HUCIAPEHUM JKUAKOCTH U BBIJCICHUE €€ TMpu
KOHJIeHcaluu napa. Kurnenne. 3aBUCUMOCTh TEMIIEPATYyPbl KUNIEHUS OT JIaBJICHUS.
BnaxnocTh BO3ayXa.

OCHOBBI TEPMOTUHAMUKHA

PabGoTta raza mpu pacumupenun. [IpeoOpa3oBaHusi PHEPrUU B TEIUIOBBIX
MaiMHax (mapoBasi TypOWHa, JIBHUraTelib BHYTPEHHETO CropaHus, PEeaKTUBHBIN
nsuratenb). KITJ[ TernnoBoil MalivHel.

OCHOBBI YJIEKTPOAUHAMUKH
DneKkTpuYecKoe moJie Kak 0coObIil BUI Matepuu. HanpspkeHHOCTh

AIEKTPUUYECKOTro NoJid. [[elicTBUE ANEKTPUUECKOro MOJIS Ha SJIEKTPUUYECKUE
3apsiabl. KoHieHcaTop. DHeprus 3JIeKTPUUECKOTO MOl KOHJIEHCATopa.

ONeKTpU4ecKuii TOK. VICTOYHUKHU 3IIEKTPUYECKOTO TOKa. DJIEKTpUUecKas
Lelb M €€ COoCTaBHble yacTu. HampaBiieHne W JEHCTBUSA DIIEKTPUYECKOrO TOKA.
Hocurenmu »snektpuyeckux 3apsaoB B MeTawiax. Cuia Toka. DJIEKTPUYECKOE
HalpspKeHUE.  JJEKTPUYECKOE  CONPOTHUBICHUE  MPOBOJAHUKOB.  EIWMHMIIBI
COMPOTUBJICHUS.3aBUCUMOCTh CUJIbI TOKA OT HampsbkeHus. 3akoH Oma JJisl yyacTka
nenu. YnenpHoe conporusieHue. Peocrartsl. llocnemoBarenpHOE coenvHeHuUe
npoBoaHUKOB. [lapamnensHoe coeanHeHrne MPOBOAHUKOB.PaboTa 3nekTpruyecKoro



NOJII MO MEPEMELICHUIO 3JIEKTPUYECKUX 3apsiioB. MOIIHOCTh 3JEKTPUUYECKOTO
ToKa. HarpeBanue NpoBOJIHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH J[xoyis - JIeHna.
DNeKTpUYeCKUe HarpeBaTeibHble U OCBETUTENbHBbIE MpuOOpbl. Kopotkoe
3aMbIKaHue. TOK B pa3JIMYHBIX Cpeaax.

Pe3eps (2 yaca)



KonTpoJs ypoBHs 00yuenusi. @Pusuka 10 kiacc.

Ne | HaumenoBanue Hcrounnk Komudukarop | Koguduxatop
pa3genoB U TEM EI'D BIIP
1.| Kourponsnas | Jdunaktuueckue matepuansl | 1.1.1-1.1.9 2.1-2.6
pabota Nel ®duzuka 10 wmacc  /
«OcHogvl A.E.Mapon, E.A.Mapon. —
KUHEeMamuxuy M.: H3narenbcTBO
2.| KontposbHas «JIpodar, 2014 r. 1.2.1-1.55
pabota Ne2 TemaTuueckue
«Ocnogvl KOHTPOJIbHBIE u
OUHAMUKU U CaMOCTOSTENIbHBIE  Pa0OTHI
3AKOHbI no ¢usuke 10 xmacc /
COXPAHEHU» O.U.I'pomueBa. —  M.:
3.| KonrtponpHas | M3pmarensctBo «Ok3amen», | 2.1.1-2.1.17 3.1-3.7
pabota Ne 3 2012 r.
«OcHosbl
MOJeKYIAPHO-
KUHemuyecKkou
meopuuy»
4.| KoHnTtponbHas 2.2.1-2.2.11
pabota Ne 4
«OcHosbl
MepMOOUHAMUKU »
5. KonTtpomnbsHas HNunaktuyeckue marepuans! | 3.1.1-3.2.10 4.1-4.7
pabora Ne 5 ®wusuka 11 xmacc /
«3aKkomnbl A.E.Mapon, E.A.Mapos. —
NOCMOAHHO20 M.: U3naTenscTBO
MoKay. «dpoday, 2014.
Tembl J1a0opaTOpHBIX U NPpaKkTHYeckuXx pador B 10 kiacce
Jlabopatropnas pabora Nel «M3mepenune koddduimeHTa TpeHUS
CKOJTBKCHHSI»

JlabopaTtopHnas pabota Ne2. «M3yyeHue 3aKoHa COXpPAHCHHUS MEXaHUYECKOM

SHEPrUn».

JlabopatopHast pabora Ne3 «IkcmepuMmeHTalbHas MpoBepKa 3akoHa ['eit-

JIroccakay

JlaGoparopnas padota Ned. «M3mepenue IJIC u BHYTPEHHETOCOITPOTUBII




COJIEPKAHHUE

VYuebHas mporpamma 11 kmacca paccumrtana Ha 70 uwacoB (2 yaca B
Heneno). JlabopatopHbix paboT — 4 daca, KOHTPOJIBHBIX pPadOT —5 Yacos.
CopepkaHue Kypca COOTHOCHTCS € cpaboueld MmporpaMMol MpeaMETHON JUHUU
yueOHukoB «Kmaccuueckuii kype» 10-11 kmacest (Ilatammaa A.B., M.:
[Ipocsemenne 2017 r.)

No Paznen Konuuectro | KonTtponpHas | JlabopaTopHbie
JacoB pabora paboTHI

1. | MaruurtHoe nosue 5

2. | DAeKTpoOMarHuTHas 7 1 1
WHTYKIUS

3. | DIeKTpoMarHuTHbIC 10 0 0
KOJICOAHMS ¥ BOJIHBI

4. | Onruka 15 1 2

5. | KBanToBas ¢usuka 17 2 1
Crpoenue Beenennoi 7
[loBTOpEHNE 7 1

Pe3epB 2 yaca

Hroro 70 yacoB

OCHOBBI JIEKTPOAMHAMUKH (TIPOJ0JIKEHHE).
MarsuTHoe noJsie

BzaumoperictBue TOKOB. MarHuTHOe mosie TOka. MarHuTHass WHIYKIIHSL.
Cuiia Amnepa. Cuna Jlopenna.

DJIeKTPOMATHUTHASI MHAYKIMS

SBneHHE DIIEKTPOMArHUTHOM WHAYKUMH. MAarduTHeIM TOTOK. 3aKOH
AJIEKTPOMAarHUTHOM VHIYKIIUH. [TIpaBuno Jlena. CamouHayKIuUs.
NunykTUBHOCTE. B3aMMOCBS3b  BJIEKTPUYECKOTO W MArHUTHOIO  MOJIEH.
DIEeKTPOMarHUTHOE TOJIE.

DJIeKTPOMATHUTHBIE KOJI€OAHUSA U BOJHBI

CBoOoanble koJieOaHUsi B KoseOarenbHOM KoHType. llepron cBoOOIHBIX
NeKTpuUeckux kojeObanmii. [lepeMeHHbIN 3neKTpuueckuii TOK. ['eHepupoBaHue
anekTpudeckoir sHepruu. Tpanchopmartop. Ilepegada smeKTpUYECKON SHEPTHUU.
DneKTpoMarHuTHbie BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH. [IpuHIUIIBI
panuocss3u. TeneBuieHue.

OnrTuka




CBeToBbIC BOJIHBI.

CKOpOoCTh CBE€Ta W METOAbl €€ M3MEpPEHUs. 3aKOHbl  OTPAXKEHUA U
IpeoMJICHUSI CBeTa. BOJNHOBBIE CBOICTBa CBeTa: AMCIEPCHs, WHTEp(EpeHIUs
cBeTa, auppakuus csera. KorepeHTHOCTb. IlomepedyHOCTh CBETOBBIX BOJIH.
[Tonsipu3zanus ceerta.

J1eMeHTbI TCOPUHA OTHOCUTECJIbHOCTH

[loctynatel TEOpUM  OTHOCUTENBHOCTH. [IpHHIMI ~ OTHOCHUTEIBHOCTH
OviHmrerHa. [locTtossHCTBO ckopoctn cBeta. IlpocTpaHcTBO uM  Bpems B
CHEUAIbHOW TEOPUM OTHOCUTEIBHOCTH. PendAruBucTckas auHamuka. CBs3b
MAacChl C YHEPrUeH.

N3ay4eHus U CIeKTpbI

Paznmuunble BUABI ANEKTPOMArHUTHBIX M3IYYEHUHM W MX MPAKTAYECKOE
NPUMCHEHHUE: CBOMCTBA M MPUMEHEHHWE HWH(pPAKpacHbBIX, YIbTPadHOICTOBBIX U
PEHTICHOBCKUX U3JydeHUN. [1IKama 371eKTpOMarHuTHBIX U3JTyUYCHUN.

KBanToBas ¢pusuka

I'unore3a Ilnanka o kBaHTax. PotorddexT. YpaBHeHHe DUHIITEHHA IS
dboroaddexra. ®otonsl. I'unoreza ae bpoitiss 0 BOJHOBBIX CBOMCTBAX YacTHIL.
KoprnyckynsipHO-BOJTHOBOM  Ayau3M. CooTHoOIlIEHHUE  HEONpPEJCICHHOCTH
['eitzenOepra.Crpoenue atoma. OnbiTel Pezepdopna. KBantossie nmoctynatel bopa.
Hcnyckanue U norjaonieHre ceera arToMoM. Jlasepsl.

Mogenn CTpO€HUS AaTOMHOIO siApa: MPOTOHHO-HEUTPOHHAs MOJEIb
CTpO€HHUs aTOMHOro snpa. Snepubie cuibl. JlepexkT maccel W 3HEprusi CBA3U
HYKJIOHOB B sjpe. flaepHas sHepretvka. BiMsiHMe MOHM3MPYIOLIEW paguanuu Ha
JKUBBIE OpraHu3mbl. Jl03a W3JIy4deHMs, 3aKOH PaJUOAKTUBHOIO pacmajga U €ro
CTaTUCTUYECKUN XapakTep. DJIEMEHTAPHBIC YACTHIIbI: YACTUIBI U AHTHUYACTHUILIBI.
DyHIaMEHTAJIbHBIE B3aUMOICHCTBUS

Crpoenue Beesiennoiu

Crtpoenune conHeuHou cucteMbl. Cuctema «3emns — Jlyna». OOmme
ceenenus o ComHile (BUI B TEJECKOI, BpallleHHWEe, pa3Mepbl, Macca, CBETUMOCTD,
TEMITepaTypa COJIHIIA W COCTOSIHHE BEIIeCTBA B HEM, XHMHUYECKHH COCTaB).
VcTtounnkn SHepruu W BHyTpeHHee crpoeHue CouHia. dusnyeckas Mnpupoja
3Be3q. Hamra [MamakTuka (coctaB, CTpoeHHE, ABYIKEHUE 3Be37 B [ ajakTUke U ee
BparmieHue). [IporcxoxaeHre u SBOTIONNS TATAKTUK U 3BE3/I.



IHoBTOpEHMe.

Kounrtpoas ypoBHsi 00yuenusi pusuku B 11 kiaacce

No Haumenosanue Hcrounuk Komudukarop | Koguduxarop
pAa3/IeNIOB U TEM EI'D BIIP
KontponbHas pabota | Jlmmaktuueckue 3.3.1-3.4.7 4.4-4.5
Nel Matepuainbl Ousuka
«nexkmpomacnumuas | 11 xmacc /
UHOYKYUSLY A.E.MaposH,
2.| Kontponwsnas pabora | E.A.Mapon. — M.: 3.5.1-3.6.12 4.6-4.7
Ne2 «Onmuxa» N3narenscTBO 4.1-4.3
3.| Konutponbhast pabota | «Apoda», 2014. 5.1.1-5.3.6 5.1-54
Ne3wu Temarnueckue
Ned«Keanmosas KOHTPOJIbHBIE u
Qusuxay CaMOCTOSTEITbHBIC
4.| KonrponbHas pabora | pabotel o ¢usuke 11| 2.2.1-2.2.11
Ne 5«ITosmopenue» | Kinacc /
O.N.I'pomuieBa. — M.:
N3 narenbcTBO

«Ox3ameny», 2012 r..

Tembl 1a00paTOPHBIX U NPpaKTHYecKkuX pador B 11 kiaacce

JlabopaTtopuas paborta Nel: M3ydeHue 351eKTpOMarHUTHOM UHYKITUU.

JlaGoparopHas pabota Ne2: M3aMepeHue nokaszaTesi IPEeJOMIICHUS CTEKJIA.

JlaGopatopHas pabota Ne3: M3amepeHue AJIMHbI CBETOBOU BOJIHBI.

JlaGoparopHas pabota Ned: «M3ydueHue TPEKOB 3apsIAKEHHBIX YaCTHUID).




Y4eOHO-MeTOAMYECKOE U MATEPHAIBHO-TEXHHUYECKOE o0eceueHne
o0pa3oBaTeIbHOIO MpoIecca.
Y4eOHO-MeTOAMYECKHE TOCOOUS ISl YUUTEJ st

— yueOnuk [ J.Msakumer, b.b.byxosues, H.H.Cotckuit «Duznka»
kiaccuyeckuii kypce. 10 xkmace» — Mocksa, [Ipocsemenne, 2017 .

—  yuebnuk [ JA.Mskumes, b.b.byxosues, H.H.Corckuii «®Pusuka»
KJaccuaeckuit kype. 11 kimace» — Mocksa, [IpocBemenue, 2017 r.

—  JImmaktuueckue marepuaisl dusnka 10-11 kimace / A.E.Mapon, E.A.MapoH.
— M.: UznatenscTBO «podar, 2014.

—  Temarnueckue KOHTPOJIBHBIC U CAMOCTOSATENbHBIE Pab0THI 1o ¢u3uke 10-11
kiacc / O.U.I'pomrieBa. — M.: U3narenbctBo «OK3ameny, 2014 r.

HNuTepHeT-pecypcesl

1. Aummaruu ¢pusmdeckux oobekToB. http://physics.nad.ru/
2. XKusas ¢usuka: odydaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
.Ypoxku ¢usuku ¢ ucnonszoBanueM Muareprera. http://www.phizinter.chat.ru/
3. ®wuzmka.ru. http://www.fizika.ru/
4. dusuka: kouiekuus onelToB. http://experiment.edu.ru/
5. ®wusmnka: ICKTPOHHAS KOJIICKITUS OIBITOB.

http://www.school.edu.ru/projects/physicexp

COI'JTACOBAHO COI''TACOBAHO
IIporokoi 3acenanust MO ecTeCcTBEHHO 3amecturenb qupekTopa no YBP
HayuyHoro nukia 27.08. 2021 roma Nel
Benoga E.A. benosa E.A.

27.08. 2021 rona
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