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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma o yaeOHOMY npemery «Du3nka» cocTaBieHa Ha OCHOBE aBTOpckoi nporpammbl A.B. [lepeimkuna, H.B. ®unonosuy, «
[Iporpamma ocHOoBHOTO 001Iero oopazoBanus. dusnka. § Kmacca».

Ha peanuzamuio JaHHON IPOrpaMMBl, COTTIACHO y4eOHOMY IUIaHy OTBOAMTCS 2 4aca B Hezelto, 70 9acoB B ToJI.

Wcnonb3yemslii yueoHuk: @usnka: yue6Huk s 8 kiacca / [lepoimkun A.B.— M.: «Zlpoday, 2020 T.

IInanupyemMble pe3yJibTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

IIpeameTHBbIe pe3yibTaThl

TensoBble ABJIeHUA

Yyanuiicst Hay4YuTcs:

e pacro3HaBaTh TEIUIOBBIC SIBICHUS U OOBSICHATH Ha 0a3¢ MMEIOIINXCS 3HAHUH OCHOBHBIC CBOWCTBA HIIH YCIIOBHS MMPOTEKAHHS ATUX SIBIICHHIA:
muddy3us, ”3BMEHEHHe 00beMa TeJ TPU HarpeBaHUU (OXJIAXKACHHUH ), OOJIbIIIast CKUMAEMOCTh Ta30B, Majiasi COKMMAEMOCTh JKUJIKOCTEH 1
TBEPJIBIX TEJ; TEIUIOBOE PABHOBECHE, UCIIAPCHUE, KOHICHCAIIHSI, TUIABJICHNE, KPUCTAJUIN3AIINs, KUIIEHHE, BIAKHOCTh BO3/IyXa, Pa3INIHbIC
CrocoOBI TeIUIonepeauu (TEIUIOTPOBOAHOCTD, KOHBEKIIHS, U3JTyUEHHE), arperaTHbIC COCTOSIHHS BEIIECTBA, MOTJIOIIEHHE YHEPTHU TIPU
WCTIAPEHHH KHUJIKOCTH U BBIJICTICHHUE €€ MTPHU KOHJICHCAIINU T1apa, 3aBUCUMOCTh TEMIIEPATyPhl KATICHHS OT JIaBIICHHS,

e OIIMCBIBATH U3YUYCHHBIC CBOMCTBA TEJ U TEIIJIOBLIC SABJICHUA, UCITOJIB3Y: (bHSquCKI/IC BCJIIMYHMHBI: KOJIMYECTBO TCIJIOTHI, BHYTPCHHSIS DHCPIrusd,
TeMIICpaTypa, yAciibHas TCIJIIOEMKOCTh BCHICCTBA, YACIbHAA TCIUIOTA IJIABJICHU S, YACIIbHAA TCIJIOTA Hap006p330BaHI/IH, YACIbHAA TCILJIOTA

CropaHuys TOIlIMBA, K03(1)(1)I/II_II/IGHT MOJIC3HOTO JACHCTBUS TEILJIOBOTO JABUTATCIIA; IIPU OIIMCAHUHU ITPABUJIBHO TPAKTOBATDH (bH3H‘ICCKPII>i CMBICJI
HCIIOJIb3YEMbIX BCIIMYUH, UX 0003HaYEHHUA U CAUMHUIBI U3BMCPCHUS, HAXOAUTb (I)OpMy.]'ILI, CBA3bIBAOIHNC JAHHYIO (1)I/I3I/I‘ICCKYIO BCIIMYUHY C
APYTrUMH BCIIMYMHAMU, BBIYUCIIATD 3HAYCHHUC (bHSHqCCKOﬁ BCIINYMHBI,

e AHAJIM3HUPOBATH CBOMCTBA TCJI, TCIJIOBBIC SBJICHHUSA U ITPOLECCHI, UCTI0JIb3YSI OCHOBHBIC ITOJIOKCHUA ATOMHO -MOJICKYJIAPHOTO YYCHHA O CTPOCHUU

BCIIECTBA U 3aKOH COXPAaHCHUS SHEPIUH,



e pa3nMYyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (PU3NYECKUX MOJENEH CTPOSHHS I'a30B, )KUIKOCTEH U TBEpABIX Tell;
e  TPHUBOJMUTH IPUMEPHI IPAKTUYECKOTO MCIIOJIb30BaHUS (PU3NYECKUX 3HAHUN O TETIJIOBBIX SBJICHUSX;

e  pemaTh 3a/1a4H, UCIIOJIB3YsI 3aKOH COXPAaHEHUS YHEPTUHU B TEIUIOBBIX MPOLIECCaxX U (POPMYIIBI, CBAZBIBAIONINE (PU3MUECKUE BETUINHBI
(KOJTMYECTBO TEIUIOTHI, TEMIIEPATYpPa, yIeIbHAS TeIJIOEMKOCTD BEIIECTBA, y/IeIbHAs TEIUIOTA IJIaBJICHHSI, yebHas TeIUIoTa MapooOpa3oBaHu s,
yIelbHas TETUI0Ta CTOPAHHs TOIUIHBA, KO3 (DUIIMEHT MOJIe3HOTO AEHCTBHUS TEIUIOBOTO JBUrATeNs ): HA OCHOBE aHAIN3a YCIOBHUS 3aa9l
3aIMCBIBATH KPATKOE YCIOBHE, BBIACIATH (PU3MUECKUE BETMYNHBI, 3aKOHBI U ()OPMYIIbI, HEOOXOAUMBIE JJISl €€ PEIICHHS, IPOBOJUTH PACUYETHI U
OILICHUBATh PEATHLHOCTD MOJYYCHHOTO 3HAUCHUS (PU3MUECKON BEIIMIHMHBL.

Yuawutics nonyuum 603M0HCHOCHIb HAVYUMbCAL:

*  UCNONB308AMb 3HAHUS O MENTIOBbIX ABNEHUAX 8 NOBCEOHEGHOU HCU3HU OJisl 0becnedenus 6e30nacHocmu npu 0opawieHuy ¢ npudopamu u
MexXHU4ecKUMU YCmpotucmeamu, 0l COXpaneHusi 300po8os U coONO0EHUS HOPM IKOTO2ULECKO20 NOBEOeHUs 8 OKPYicatowell cpeoe;
nPUBOOUMb NPUMEPLL IKOJIO2UYECKUX NOCIe0CmEULl pabomvl 0guzameinell 6HYMpeHHe20 C2OPAanUsl, Menai08blx U 2UOPOIIEKMPOCMAHYULL

*  pasau¥amv 2paHuybl NPUMEHUMOCMU DUSUYECKUX 3aKOHO8, NOHUMAMb 8ceodwull xapakmep GyHOAMeHmanbHblX GuU3UUecKUX 3aKOH08 (3aKOH
COXpaHeHUs IHep2UL 8 MeN108blX NPOYeccax) U 02PaHU4eHHOCMb UCNOIb308AHUS YACTIHBIX 3AKOHO8,

*  HAXOO0UMb A0EK8AMHYIO NPEONOHCEHHOU 3a0aue usUYecKyro Mooelb, paspeuiams npooaIemMy KaKk Ha OCHO8e UMEIOWUXCSL 3HAHULL O MeNl108bIX
ABNEHUAX C UCNONIb308AHUEM MAMEMAMUYECKO20 annapama, max u npu HOMOwU Memooo8 OYeHKU.

JJleKTPUYeCKUe SABJICHUS

Yyamuicst Hay4uTcs:

e pacCrio3HaBaThb SJICKTPHUYCCKUEC SABJICHUA U OOBACHATHL Ha OCHOBE HUMCIOIINXCA 3HAHWI OCHOBHBIC CBOMCTBA WJIN YCIOBHUSA MPOTCKAHUA OTUX
SIBJICHU: SJICKTpU3alus TCII, B3aHMO,HefICTBHe 3apgaa0B, BJICKTpI/I‘ieCKI/Iﬁ TOK U €I'0 ,I[CI‘/'ICTBI/IH (T@HJ’IOBOG, XUMHUYECCKOC, Mal"HI/ITHOC).

e COCTABJIATH CXCMbI SJICKTPUICCKUX ueneﬁ C IMOCJICAOBATCIIbHBIM U ITapaJlJICJIbHBIM COCIUHCHUEM 3JICMCHTOB, pa3Jindasa YCJIIOBHBIC 0003HaYEHUS
QJICMCHTOB JJICKTPHYCCKHUX ueneﬁ (I/ICTO‘lHI/IK TOKa, KJIF04, pE3UCTOp, pC€OCTAT, JIaMIIOUKa, aMIICPMETP, BOJ'ILTMeTp).

e  ONMCHIBaTh M3YYCHHbIE CBOICTBA TEJ U ANEKTPHUUECKUE SBJICHUS, UCIOIb3Ys (PU3NUECKUE BETMUMHBL: JJIEKTPUUECKUN 3apsij, CHila TOKa,
3JIEKTPUYECKOE HaNpPsHKEHUE, IEKTPUUECKOE CONTPOTUBIIEHHUE, YIEIbHOE CONPOTUBIIEHUE BELIECTBA, pab0Ta IEKTPUUECKOTO MOJIS, MOLTHOCTh
TOKA; PH OMMCAHUHU BEPHO TPAKTOBATh (PU3NUECKUI CMBICI UCTIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €TUHUIIBI U3MEPEHHUS; HAXOIUTh
(opMyIbl, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMU BEIMYMHAMM.



aHAJIM3UPOBATh CBOMCTBA TEJI, DJICKTPHUCCKUE SIBJIICHUS Y IIPOIIECCHI, UCTIONB3Ysl (PU3MUSCKUE 3aKOHBI: 3aKOH COXPAHECHUS JIEKTPUIECKOTO
3apsiia, 3akoH OMa J1s ygacTka 1erny, 3akoH Jpxoyss-Jlenna, mpu 5ToM pa3iandaTh CIOBECHYIO (JOPMYIHMPOBKY 3aKOHA M €T0 MAaTEMaTHYECKOEe
BBIpaKCHHE.

MMPUBOJUTDH IMPUMCPBI ITPAKTUYCCKOT'O NCITI0JIb30BaAHUA (1)I/I3I/I‘-I€CKI/IX 3HaHU# 00 SJICKTPUYCCKUX SBJICHUAX.

pelIaTh 3a/1a4u, UCIOJB3Ys PU3NYECKUe 3aKOHBI (3akoH OMa IS ydacTka 1emnu, 3akoH Jxoyns-JIenna) u popmyIibl, CBA3BIBAIOIITNE
(bu3nvecKre BEIMYUHBI (CHIIAa TOKA, SJEKTPHUUECKOE HAPSIKEHHE, SJEKTPHUECKOE COTIPOTUBIICHHUE, YIEIbHOE COTIPOTUBIICHUE BEIECTBA,
paboTa AIIeKTPUYECKOTO TOJIs, MOITHOCTh TOKA, (POPMYJIIBI pacdera 3JIeKTPUIECKOTO COPOTHBIICHHS MIPU TIOCIEI0BATEIHHOM U TTapaJIeTbHOM
COCANMHCHUUN HpOBOI[HI/IKOB); Ha OCHOBC aHaJin3a yCJIOBHS 3aa4u 3allUChIBATh KPATKOC YCJIOBUEC, BBIACIIATH (1)I/I3I/I‘-ICCKI/IC BEJINYHMHBI, 3aKOHbI U
(1)OpMy.]'II)I, HCO6XO)II/IMBI€ JJid €€ pCHICHU A, ITPOBOAUTL PACUCTEI U OLICHUBATH PCAJIbHOCTD MOJIYYCHHOT'O 3HAUYCHU A (1)I/ISI/I‘~I€CKOI71 BCIIMYUHBI.

Yuawutics nonyuum 603mM0HCHOCHb HAVYUMbCAL:

UCNOIBL3068aMb 3HAHUA 00 INEKMPULECKUX S8TIeHUAX 8 NOBCEOHEBHOU HCUHU OJisL 0OecneyeHus De30nacHocmu npu oopawjeHuy ¢ npudopamu u
MexXHU4ecKUMU YCmpotucmeamu, 0 COXpaneHusi 300p0o8bsl U cOONIO0EHUS HOPM IKOTO2ULECKO20 NOBEOeHUs 8 OKpYicatowell cpeoe;
NpUBOOUMb NPUMEPDL GIUAHUSL INEKMPOMASHUMHBIX USLYYEHULL HA HCUBbIE OP2AHUIMYL,

PAsIuUYams 2panuybl NPUMEHUMOCMU QUUYECKUX 3aKOHO8, NOHUMAMb 8CeoOwull Xapakxmep (hyHOAMeHMANbHbIX 3AKOHO8 (3AKOH COXPAHEHUs.
NEKMPULECKO20 3aps0a) U 02PAHUYEeHHOCb UCNONb308AHUSA YACHBIX 3aKOHO8 (3akoH Oma ona yuacmka yenu, 3akoH [ocoyna-Jlenya u op.);

Uucnoivbzoeams npuemvl nOCNpoeHUsl qbu3uqecmtx MO()@JZ@IZ, noucka u qbopxwyﬂupoeku 00KA3amMenbCme 6b106tul’l’Zle cunomes u
meopemu4ecKux 66160008 HA OCHOGE IMARUpUHeCcKu yCmaHo6/1€HHbLX (ﬁaKWlOS;

HAxXo0Uums a0eKk8amHy0 NPedoNCeHHOU 3a0aue Pu3uUvecKyo Mooeb, paspeutams npooaemy KaK Ha OCHO8e UMEOWUXCSA 3HAHUL 00
INEKMPOMACHUMHDBIX ABNEHUAX C UCNOIb30BAHUEM MAMEMAMUYECKO20 Annapama, max u npu HOMowiu Memooos OYeHKI.

MaruurtHble IBJICHUS

Yuyanuiics HayduTcs:

Ppaciio3HaBaTb MariHuTHLIC ABJICHUA U 0OBACHATHL HA OCHOBE HUMCIOIINXCA 3HaHWH OCHOBHBIC CBOMCTBA UJIN YCJIOBUS TPOTCKAHUS 3THX SIBJICHUI
B3aMMOJICHCTBUE MAarHuToOB, 2JICKTPOMArduTHasA UHAYKIUA, HeﬁCTBHe MAarauMTHOTI'O I1OJIA Ha IPOBOJHHUK € TOKOM U Ha IBUXKXYUIYHOCS
3apSAKCHHYIO HacTUuly, HeﬁCTBHe DJICKTPHUYCCKOTIO IT0JI Ha 3aps’KCHHYIO YaCTHULlY.



e ONHCHIBATh U3YYCHHbIC CBOMCTBA TEJI M MArHUTHBIE SIBICHUS, UCHOJB3Ys (PU3UUECKUE BEIMYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH; IIPH
OMMCAHUU BEPHO TPAKTOBATH (PM3MUECKHI CMBICI UCTIOJIB3YEMBIX BETUUNH, UX 0003HAUYCHUS U €AUHUIIBI H3MEPEHUS; HAXOAUTH (POPMYJIBL,
CBSI3bIBAIOIIME NAHHYIO (PM3UYECKYIO BETUUUHY C IPYTMMHU BETMYHMHAMHU.

e  AHATM3HUPOBATH CBOMCTBA TEJI, MATHUTHBIC SBJICHUS U MPOIIECCHI, UCMOIB3YS (PU3NUCCKUE 3aKOHBI; IPH 3TOM Pa3lInvaTh CJIOBECHYIO
(hOpMYIMPOBKY 3aKOHA M €r0 MAaTeMaTHUYECKOE BBIPAIKEHUE.

e IIPUBOAUTDH MMPUMEPHI MMPAKTUUYCCKOT'0 UCIIOJIb30BAHNA (1)I/I3I/I‘-IGCKI/IX 3HAHWM O MarHUTHBIX SIBICHUSIX

e  pemaTh 3a7a4u, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U ()OPMYITBI, CBSA3BIBAIONINE (PU3NUECKHUE BEIMUYUHBI; HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu
3aMMChIBaTh KPATKOE YCIOBUE, BBIACIATh (PU3NUECKUE BEIIMUNHBI, 3aKOHBI U (JOPMYJIbI, HEOOXOIUMBIE JIJIs €€ PEIICHUS, TIPOBOAUTH PACUETHI U
OIIEHUBATH PEATHHOCTD MOJTYYEHHOTO 3HAUCHUS (PU3NUECKON BETUUUHBI.

Yuawutics nonyuum 603m0HCHOCHb HAVYUMbCAL:

*  UCNONb308AMb 3HAHUS O MACHUMHbIX AGJIEHUSX 8 NOBCEOHEGHOU HCU3HU OJisl 0becneyeHus 6e30nacHocmu npu 0opawieHuy ¢ npudopamu u
MexHU4ecKUMU YCmpotucmeamu, 0 COXpaneHus 300po8usl U coON00eHUs HOPM IKOIOSUUECKO20 NOBEOeHUs 8 OKpYdcalouell cpeoe;
NpUBOOUMb NPUMEPbL GIUAHUSL INEKMPOMASHUMHBIX USLYYEHULL HA HCUBbIE OP2AHUIMYL,

®  paziudambs cpanHuybl NPUMEHUMOCMU qbus‘uuecxux 3dKOHOB, NOHUMANb eceo6u;ud xapakmep d)yH()ameHmaﬂbelx 3dKOHOB.

®  UCNONb306AMb NPpUEMbl NOCNPOEHUL gbusuqecmtx MO()@JZ@IZ, noucka u qbopzwyﬂupoeku 00KA3amMenbCme 6b106tul’l’Zblx cunomes u
meopemu4ecKux 66160008 HA OCHOGE IMARUpudecKu yCmaHo6/1€HHbLX qbakmoe;

HAxXo0Uums a0eK8amHy0 NPeOIoNCeHHOU 3a0aue Pu3UYecKyo MOOelb, paspeutams npooaemy KaK Ha OCHO8E UMEIOWUXCSA 3HAHUL 00 MACHUMHBIX
SABNEHUAX C UCNONIL30BAHUEM MAMEMAMUYECKO20 annapama, max u npu nOMowu Memood OYeHKU.

CeBeToBbBIC SIBJICHUSA

Yuyanuiicss HayduTcs:

e PacCliO3HAaBATb CBCTOBLIC ABJICHUS U O0OBACHATHL Ha OCHOBE HUMCIOIINXC 3HaHWH OCHOBHBIC CBOMCTBA MJIN YCJIOBUS NPOTCKAHUA 3TUX SIBJICHUI
HpHMOHHHCﬁHOC pacupoCTpaHCHUEC CBCTA, OTPAKCHUEC U IIPCIIOMIICHUC CBCTA, JUCIICPCUS CBCTA.

e HCIIOJIB30BATh OITHYCCKHUEC CXCMbI JJIs1 IIOCTPOCHUA H306pa)KeHHﬁ B IINIOCKOM 3€pKaJIC U c061/1pa10LueI71 JIMH3C.

e OIIMCBHIBATb U3YUCHHBLIC CBOICTBA TE€JI U CBETOBBIC SIBJICHUS, UCIIOJIB3Ys q)H3H‘leCKI/Ie BCJIIMYHHBI: (bOKYCHOC pacCToOsIHUEC U ONITUYCCKas CUJia
JIMH3bI, CKOPOCTH 3JICKTPOMATHUTHBIX BOJIH, AJIMHA BOJIHBI K1 4aCTOTA CBCTA; IIPU OIMMMCAHUHN BCPHO TPAKTOBATH (I)H3H‘ICCKHﬁ CMBICJI



HCII0JIb3YEMbIX BCIIMYUH, UX 0003HaYeHUSI U CAWHUIIBI UBMCPCHUSA; HAXOAUTDH q)OpMYHLI, CBA3bIBAIOIIUC TAHHYIO (1)I/I3I/I‘-IGCKYIO BCJIIMYHHY C
APYTrUMHU BCIIMYUHAMMU.

e  AHAJIM3HMPOBATH CBOMCTBA TEJI, CBETOBBIC SBJICHUS U MPOIECCHI, UCTIONb3Ys (PU3UUECKUE 3aKOHBI: 3aKOH MPSIMOJIMHEHHOTO PacIpoCTpaHEHHS
CBETA, 3aKOH OTPAYKCHHUS CBETA, 3aKOH IPEIOMJICHUSI CBETA; IIPU 3TOM Pa3IndaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA M €r0 MaTEMaTH4YeCKOe
BBIpaXKEHUE.

e IIPUBOAUTDH MMPUMEPHI MMPAKTUUYCCKOT'0 UCIIOJIb30BAHNA (1)I/I3I/I‘-IGCKI/IX 3HAHUM O CBETOBBIX SIBICHHUIX.

e  pemIaTh 3a7a4u, UCTIONB3Ys (PU3NUECKHE 3aKOHBI (3aKOH MPSIMOJIMHEMHOTO PAaCIpOCTPAHEHHUS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH
MIPEIOMJICHHUS CBETa) U (POPMYJIbI, CBSI3BIBAOIINE (PU3MUECKHE BETUIUHBI ((DOKYCHOE pacCTOSTHUE U ONTUYECKasi CHJIa JIMH3bI, CKOPOCTh
AJIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI U YACTOTA CBETA): HA OCHOBE aHAIN3a YCIOBUS 3a/1a4 3alUChIBaTh KPATKOE YCIOBHUE, BBIACIATD
(bu3HYecKre BETUYNHBI, 3aKOHBI U (POPMYJITBI, HEOOXOIUMBIE /ISl €€ PEelIeHUs, TPOBOIUThH PACUEThI M OLIEHUBATh PEATbHOCTh TOJYY€HHOTO
3Ha4YeHUs (PU3HUECKON BEITMYUHBI.

Yuawutics nonyuum 603m04CHOCHb HAVYUMbCAL:

*  UCNONb308AMb 3HAHUS O CBEMOBBIX ABNEHUAX 8 NOBCEOHEBHOLL HCU3HU 011 0becneyeHus: 0e30nacHoCmu npu oopawjenuu ¢ npubopamu u
MexXHU4eCKUMU YyCmpoucmeamu, 0 COXpaHeHus: 300po8bsl U coONI00eHUS HOPM IKOTOSULECKO20 NOBEOeHUs 8 OKPYIcatowell cpeoe;
NpUBOOUMb NPUMeEPbL GIUAHUSL INEKMPOMASHUMHBIX USLYYEHULL HA HCUBbIE OP2AHUZMYL,

e paziudams cpanHuybl NPUMEHUMOCMU qbu3uqecmtx 3dKOHOB, NOHUMANb 806061/1/;”1/7 xapakmep qbyH()aMeHmanbezx 30dKOHO8,

®  UCNONb306AMb NpUEMbl NOCNPOEHU gbusuqecmtx MO()@JZ@IZ, noucka u qbop/vzyfzupoeku 00KA3amMebCms 6bld@tul’l’Iblx cunomes u
meopemu4ecKux 66160008 HA OCHOGE IMARUpUHeCcKu yCmaHOo6/1€HHbLX qbakmoe;

*  HAX0OUMb A0EKBAMHYIO NPEONONCEHHOU 3a0aye GUUUECKYI0 MOOeb, pa3peulams NPooaemy KaK Ha OCHO8E UMEIOUWUXCS 3HAHULL O C8EeMOBbIX
SABNEHUAX C UCNONIL30BAHUEM MAMEMAMUYECKO20 annapama, max u npu noMowu Memooos OYeHKU.

JINYHOCTHBIE pe3yabTaThbl
1. C(bOpMI/IpOBaHHOCTB MMO3HABATCJIbHBIX HHTCPECOB, NHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCTCI>1;

2. yOexXJIeHHOCTh B BO3MOKHOCTH IO3HAHMSI IPUPO/IbI, B HEOOXOUMOCTH Pa3yMHOI'O MCIIOJIb30BAHUS JOCTH)KEHUI HAyKU U TEXHOJIOIMH A1
JaTbHENIIero pa3BUTHs YeJIOBEUECKOTo O0IIECTBA, YBaKEHHE K TBOPLIAM HAyKU U TEXHUKH, OTHOLIEHHE K (PU3MKE KaK FJIEMEHTY
00111e4eIoBeYeCKON KyIbTYyphl;



CaMOCTOSITEJIBHOCTD B IPUOOPETEHUN HOBBIX 3HAHUM U TPAKTUUECKUX YMEHUM;
TOTOBHOCTb K BBIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBHH C COOCTBEHHBIMU MHTEPECAMH U BO3MOXHOCTSMU;

MOTHBaIUA O6p8,30BaT€J'H)HOf/'I ACATCIIbHOCTHU IIKOJLHUKOB HAa OCHOBC JINMYHOCTHO OPUCHTUPOBAHHOI'O IMMOAXO0/JA;

IR

(dbopMupoBaHHE IIECHHOCTHBIX OTHOIICHUH IPYT K APYTY, YIUTEIIO0, aBTOPAM OTKPBITHIA U H300peTeHUH, pe3yabTaTaM 00ydeHusl.
MertanpeaMeTHbIe pe3y/ibTaThl:

1. OBJIaACHUEC HAaBbIKaMH CaMOCTOATCIIBHOT'O an06peTeHI/1${ HOBBIX 3H&HI/II>1, OopraHusannunu y‘IG6HOI7[ JACATCIIBbHOCTHU, IIOCTAHOBKH IICJ'ICI\/'I,
IIaHUPOBAHUS, CAMOKOHTPOJIA U OICHKHA PE3YJIbTATOB CBOCH JACATCIIBHOCTH, YMCHUAMMU NPCABUACTD BO3SMOYKHBIC PE3YJIbTAaTbl CBOUX I[GI\/'ICTBI/II\/'H

2. TIOHMMaHUE Pa3IMYNi MEXy UCXOTHBIMU (haKTaMy U TUTIOTE3aMHU JUIS X OOBSICHEHUS, TEOPETUYECKIUMHU MOJIEIISIMU M PEaIbHBIMU 00BEKTaMH,
OBJIAJIEHUE YHUBEPCATbHBIMU YUEOHBIMU JEMCTBUSMH HA IPUMEpaX TMIOTE3 Ul 00bICHEHUS U3BECTHBIX (PAKTOB M SKCIIEPUMEHTAILHOM
MIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pad0TKHU TEOPETHUECKUX MO/IENEeN MPOLIECCOB UITU SIBJICHMUIA;

3. ¢opmMupoBaHHEe yMEHUH BOCIIPUHUMATH, ITIEPepadaTHIBATh U MPEABSIBIATH HH(OOPMAIIHIO B CJIOBECHOM, 00pa3HOM, CHMBOJIIMUECKOMN (opMax,
aHAIM3UPOBATH U TIepepadaThIBaTh MOJYYCHHYI0 HHPOPMAIIMIO B COOTBETCTBUU C TIOCTABJICHHBIMHU 337]auaMHt, BBIICTSTH OCHOBHOE
COJIepKaHNEe TPOYNTAHHOTO TEKCTA, HAXOIUTh B HEM OTBETHI Ha TIOCTABJICHHBIEC BOIIPOCHI M M3J1araTh €ro;

4. mpuoOpeTeHHe ONbITa CAMOCTOSITENILHOTO TIOMCKA, aHallu3a U 0TO0pa MHGOPMAIUH C UCIIOJIB30BaHNUEM PA3JINYHBIX HCTOYHHUKOB U HOBBIX
MH(OPMALMOHHBIX TEXHOJIOTUHN JJIsl PEellIeHHs TO3HABATEIbHBIX 33/1a4;

5. pa3BUTHE MOHOJOTHYECKON U IMATOTHUYE€CKON PEeUH, YMEHHSI BBIPAKaTh CBOM MBICIIM U CLIOCOOHOCTH BBICIIYILIMBATH COOECEIHIKA, TOHUMATh
€ro TOYKY 3peHusi, IpU3HaBaTh MPABO JPYroro 4elioBeKa Ha MHOE MHEHHE;

6. ocBoeHue IIpUEMOB ,HCfICTBHfI B HCCTAHAAPTHBIX CUTYyalUAX, OBJIAACHNUC 3BPUCTUYCCKMMHU METOAaMU PCILICHUA HpO6HCM;

7. (bOpMHpOBaHI/Ie YMCHI/II‘/'I pa60TaTB B I'pYIIIC C BBIIIOJTHCHUEM PA3JIMYHbIX COIIMAJIBHBIX pOJ'IGfI, OpeaACTaBJIATbL U OTCTAMBATh CBOU B3IJIAABI U
Y66}KI[6HI/IH, BCCTHU JUCKYCCHUIO.

Conepxanue y4eOHOro nmpeamera

CO,Z[ep)KaHI/IC O6y‘IeHI/I$I MMPEACTABJICHO B IIpOTpaMMC pa3JiciiaMu «TennoBeie SABJICHUS, ((9J'ICKTpI/I‘leCKI/IC SABJICHHUS, MarsuTHbIe SABJICHUS,
«CBeTOBEBIC SIBJICHUS



TenoBble sIBJIEHUS

TenmoBoe nBmxenue. Tepmomerp. CBsI3b TeMIEpaTyphl CO CpeIHEH CKOPOCTHIO IBMKEHHUS €ro MOJIeKy/l. BHyTpenHsis sneprus. J[Ba ciocoba
M3MEHEHHs BHYTPEHHEH 3HEpruu: Teronepenaya u padora. Bupl rermnonepenayun. KonmndyecTBo TemmoTsl. Y AenbHas TETNIOEMKOCTh BEIIECTBA.

VY nenbHas Temiora cropanus Tommsa. Mcenapenne u konneHcanus. Kunenne. Binaxuocts Bo3ayxa. [Icuxpomerp. [inasinenue u kpucraumsanus.
Temneparypa miaBiaeHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBiaeHus. OObsICHEHNE N3MEHEHHUS arperaTHbIX COCTOSIHUI Ha OCHOBE
MOJIEKYJISIPHO-KMHETHUECKUX NpescTaBiieHui. [IpeobpazoBanus s3HEpruM B TEIUIOBBIX ABUrareisX. JBurarenb BHyTpeHHero cropanus. [laposas
Typouna. Xonoaunsauk. KI1/] TerumoBoro apuraresns. DKOJOTHYECKHE MTPOOIEMBI HCIIOJIb30BaHMsI TEIUIOBBIX MAIIMH. 3aKOH COXPAaHEHHS SHEPTHH B
MEXaHUYECKUX U TEIUIOBBIX MPOLECCAX.

JlaboparopHusie pabOTHI

Jlaboparopnas padota Ne 1”"CpaBHeHHE KOJUYECTB TEIUIOTHI IIPU CMELIEHUH BOJIbl pa3HOU TeMIepatypsl”
JlabopaTtopnast padota Ne 2 «M3mepeHue yaenbHOU TeTNIOEMKOCTH TBEPAOTO TEIay

JlabopaTtopHnas pabota Ne 3 “M3mepeHne OTHOCUTEIHLHOM BIAKHOCTH BO3/IyXa C TIOMOIIBIO TEPMOMETPAY
JJleKTPUYECKHE ABJICHUS

Onektpuzarus Ten. [[Ba pona anekTpudeckux 3apsiaoB. [IpoBoHUKH, HEMPOBOIHUKH (JIMAICKTPUKN) U TIOJIYIIPOBOTHUKH. B3aumonelictere
3apsKEHHBIX TEJ. DJIEKTPUUECKOE MOJI€. 3aKOH COXPAHEHUS IEKTPUUECKOTO 3apsaaa. [[eTuMocTb 3JeKTpUUECKOTO 3apsaaa. DJIEKTPOH. DJIEKTP UUECKOE
noJie. Hanpsbxenue. Konnencarop. DHeprus 31eKTpUYECcKOTo MoJsl.

DJIeKTpUYEeCKHil TOK. ["aTbBAHMYECKHE 3JIEMEHTHI M aKKyMYJISTOPbI. JIeHCTBUS 31eKTpUUECKOTO ToKa. HarpapiieHue 3IeKTpuyecKoro Toka.
DJIeKTpUYECKas LEeMb. JJIEKTPUUYECKUM TOK B MeTaiiax. Cuiia Toka. Amrnepmetp. BonbTmerp. DiiekTprudeckoe conpoTuBiieHne. 3akoH Oma jyist
y4dacTKa JIeKTPUYECKOil enu. Y 1enbHoe leKTpudeckoe conporuiienue. Peoctarsl. [locienoBarenbHoe v napaiienbHOe COSAMHEHUS TPOBOIHUKOB.

PaboTa u momHOCTh TOKA. 3akoH J[xkoyms-JIenna. Jlamma HakanuBaHus. DIIEKTpUUECKHE HarpeBaTeIbHbIC MPUOOPHI. DIEKTPUIESCKU cueTynK. Pacuer
ANIEKTPOIHEPTHH, OTpebdIsieMoil anekTponpudopom. Kopotkoe 3ambikanue. [InaBkue nperoxpaHutenu. npasuia 0€30MaCHOCTH MpuU paboTe ¢
MCTOYHUKAMHU AJIEKTPUYECKOTO TOKA

JlaGopaTopubie paboThI

Jlaboparopnas padota Ne 4 “COopka JIeKTpUYecKoil 1IeT U U3MEPEHNE CUJIbl TOKA B €€ Pa3IMYHbIX y4acTKax”’
JIaboparopHas padota Ne 5 «M3mepeHne HanpsKEHUS

JIaGopatopHas pabota Ne 6 "PerynupoBaHue cuibl TOKa peocTaToM”



JIaboparopuas padota Ne 7 “OnpenerneHne COMPOTUBIICHUS TPOBOIHHUKA ITPH TIOMOIIK aMIIepMeTpa U BOJIbTMETpa”
Jlaboparopuas pabota Ne 8 “M3MepeHre MOITHOCTH 1 PabOTHI TOKA B 3JICKTPUUYECKOH Jlamrie”
MarauTHble sIBJIEHUsI

[Tocrositnubie MaruuThl. B3aumonelictBue MaruutoB. MarauTHoe 1osie. MarHuTHOE MoJie TOKa. DJIEKTPOMArHUThI U UX TPUMEHeHrne. MarauTHoe 1moJie
3emnn. Maruutseie Oypu. JlelicTBMe MarHUTHOTO TOJIsI HA TPOBOIHUK C TOKOM. DJIEKTPOABUTATEIb TOCTOSIHHOTO TOKA.

Jlaboparopusie pabOTHI

JlabopaTtopHnast pabota Ne9 «COopKa JIeKTpOMAarHuTa U UCIIbITAHUE €T0 ACHUCTBUS»
JlabopaTtopHnas pabota Nel0 «3ydenne sneKTpuyecKoro IBUraTessi IOCTOSTHHOTO TOKa (Ha MOJIETTH )»
CaeToOBbBIE SIBJICHUSI

Uctounuku ceta. [IpsaMosinHeitHOE pacipOCTpaHEHUE CBETA B OJHOPOIHOM cpene. OTpaxeHne cBeTa. 3akoH oTpaxeHus. [Inockoe 3epkaino.
[Ipenomiienne cBeta. Jlnnza. oKycHOE pacCTOSTHUE U ONTUYECKas cvuta TUH3BL. [locTpoenne n3o0pakeHnii B TuH3ax. [71a3 Kak onTHYecKas CUCTeMa.
JedexTsl 3penus. OnTuueckue mpruOopsbI.

JIaGopaTopubie PabOTHI

JlabopaTtopnas padota Nel 1“Tlomyuenne n3oOpakeHus TPU IIOMOIIH JIMH3BI



TemaTn4deckoe IJIAHUPOBAHUE C YKA3AHUEM KOJINIECTBA YaC0B,

OTBOJMMBIX HA OCBOEHHE KAKI0Il TeMbI

Nen/mm Ha3sBanue Tem KoimmuecTBo KoaunyecTrBo KoimuecTBo
OTBOJHMBIX YACOB KOHTPOJIbHBIX J1a00paTOpPHBIX
pa6oTt padort

1 TemutoBbie sBICHUS 23 2 3

2 DneKTpUyecKue IBJICHUS 29 1 5

3 MarsuTHbI€ SIBICHUS 5) 1 2

4 CBeTOBBIC SIBJICHUS 10 1 1

5 [ToBTOpEeHME 3 1 -
UTOro 70 6 11




KanennapHO-TeMaaneckoe IVIAHUPOBAHUE

Ne/Ne HaumeHnoBaHus pa3esioB/TeMbl YPOKOB KosunyecTBo yacos Mara Mara Jomaninee
IJIaH. paxr. 3aaHme
Tema 1. TEIIVIOBBIE SIBJIEHUSI (23 uaca)
1/1 BBoHBIN HHCTPYKTaX O OXpaHe Tpyaa. TernoBoe IBUKEHHUE. 1
Buytpennss sneprus.
212 CriocoObl I3MEHEHUS BHYTPEHHEH SHEPrHH. 1
3/3 Buner Terutonepenauun. TeronpoBoanocTs. Konekius. sznydyenue. 1
4/4 CpaBHeHue Bu0B Terionepeaauu. [Ipumepsl Tensonepenady B 1
MPUPOJIE U B TEXHUKE.
5/5 KonuuecTBo Teruiorsl. Y aeapHas TEIIOEMKOCTE BELLIECTBA. 1
6/6 Pacuer xomuyecTBa TEMIOTH, HEOOXOIMMOTO JIUIsl HArPEBAHUS Tea WITH 1
BEIZICIIIEMOTO TEIIOM TIPH OXJIAXICHUN
77 [lepBUYHBIH HHCTPYKTAX 110 OXpaHe Tpyla Ha pabodeM MecTe. 1

Jlabopartoprast padora Ne 1

"CpaBHEHHE KOJTMUECTB TEIJIOTHI IPU CMELLIEHUH BOJIbI pa3HOH




TeMIepaTypsl”

8/8 Pemenue 3amau Ha pacueT KOJNYICCTBA TCIIJIOTHI, HAXOXJACHNUC
yneHLHOﬁ TCILIOCEMKOCTH BCIICCTBA.

[epBUYHBINA HHCTPYKTAX IO OXpaHe TPyla Ha paboueM MecTe.
JlabopatopHas padota Ne 2 «M3mepeHne yaenbsHON TeMT0eMKOCTH
TBEPIOro TeNa

9/9 OHeprus TomIuBa. 3aKOH COXPAaHEHMSI U IPEBPAILICHUS SHEPTUH B
MEXaHHUYECKUX M TEIJIOBBIX ITPOLECCax.

10/10 O6o6maroniee

IToBTOpeHue no teme «TemIOBbIE SIBICHUS

11/11 Kontponsnast pabota Nel "Temnnosle sBiaeHns”

12/12 AnHanu3 KOHTPOIEHOH paboTs! 1 Koppekuus Y Y /1. Pasnuansie
arperaTHbIC COCTOSIHUS BEILIECTBA.

13/13 [TnaByieHue U OTBEpJEBaHUE KPUCTAIUTMUESCKHX TEIl.
14/14 VnenpHas TeIuioTa IUIaBJICHUS.

15/15 Hcnapenue v KOHACHCALINA.

16/16 OTHOCHTEIbHAS BIAYKHOCTh BO3/IyXa U €€ U3MEpEHHE.

[TepBHYHBIA MHCTPYKTaX IO OXpaHe Tpy/a Ha paboueM MecTe.
JlaGopaTopHas pabora Ne 3 “H3mepeHre OTHOCUTEIHLHON BIIa)KHOCTH
BO3/[yXa C IOMOIIBIO TepMoMeTpa”




17/17

Kunenue, ynenpHas TeniaoTa napooOpa3oBaHus

18/18 Pemenue 3a1a4 Ha pacyeT KOJIMYECTBA TEIUIOTHI ITPU arperaTHhIX
nepexoax.

19/19 Pabora napa u ra3a npu pacupeHuu. J{BuraTens BHyTpEHHETO
CTrOpaHHS.

20/20 ITaposas Typ6una. KI1/] TernoBoro nBurarens.

21/21 IToBTOpenue Tems! “TensoBeie siBIEHUS

22/22 Kontponsnast padota Ne 2 «TenoBsie sSIBICHISDY

23/23 AHanu3 KOHTPOJIBHOU paboThl U Koppekuus Y'Y /. Obobienne mo
TeMe «TerIoBbIe SIBICHUS

Tema 2. QJJIEKTPUYECKHUE SIBJIEHUS (29 yacoB)

24/1 OnekTpu3zanus Ten. /IBa poaa 3apsaos.

25/2 DnekTpudeckoe moie. J[enMMocTs 3JeKTpUIecKoro 3apsia.

26/3 CrpoeHue aToma.

2714 OOBsCHEHME AIIEKTPH3AIMH TEll.

28/5 DNEKTPUICCKUN TOK. DIEKTPUUECKUE IICTIH.




29/6

BHGKTpI/I'-IeCKI/If;I TOK B MCTaJl1ax. I[eﬁCTBHSI QJICKTPUYIECCKOI'O TOKA.

30/7 Cuna toka. Mi3amepeHne cuitsl Toka. AMIIEpMETD.

31/8 [epBUYHBINA HHCTPYKTAX IO OXpaHe TPyla Ha paboueM MecTe.
JlabopatopHnas pabora Ne 4 “COopka 371eKTpUIECKOM Lenu 1
M3MEPCHUE CUJIBI TOKA B €€ PA3IMYHbBIX yIacTKax’

32/9 DNEKTPUIECKOE HATIPSKEHHE.

33/10 [lepBUUHBI HHCTPYKTaX 110 OXpaHe Tpyla Ha paboueM MecTe.
JlaGopaTopnast pabota Ne 5 «/3mepeHue HaPSHKEHUS

34/11 DNEeKTPUYECKOe COMPOTUBIICHUE MTPOBOJHUKOB.

35/12 Peoctatsl. [lepBUYHBIN HHCTPYKTaX IO OXpaHe Tpyda Ha paboueM
Mmecte. JlaboparopHas padota Ne 6 "PerynupoBaHue CHIIbI TOKa
peoctatom”.

36/13 3akon OMa [uTs y9acTKa [EIH.

37/14 Pemenue 3amaq Ha 3akoH OMa.

38/15 Pacuer conpoTHBIIeHUs TIPOBOTHUKOB.

39/16 [lepBUYHBIH HHCTPYKTAX 110 OXpaHe Tpyla Ha pabodeM MecTe.
JlaGopaTopras pabora Ne 7 “OrnpeneneHue COnMpOTUBICHHS
MIPOBOJHUKA TIPH ITOMOIIM aMIIepMeTpa 1 BOJIbTMETpa .

40/17 [TocnenoBaTensHOE COSTUHEHUE TIPOBOHUKOB.




41/18

Hapannem)Hoe COCAMHCHUEC TPOBOAHUKOB

42,43/19,20 | Pemrenue 3amay mo teme «llapamienbHoe U MOCIEIOBATEIbHOS
COCTMHCHUS IPOBOTHUKOBY.
44/21 PaboTa 1 MOIITHOCTH JEKTPUIECKOTO TOKA
45/22 IlepBUUHBI HHCTPYKTaX IO OXpaHe TpyAa Ha pabodeM MecTe.
JlaGopaTopnas pabota Ne 8 “M3mepeHne MOIITHOCTH U pabOTHI TOKa B
INEKTPUUECKOM Jamrie”.
46/23 Konpencatop.
47/24 HarpeBaHnue NpoBOJHUKOB IEKTPUUECKUM TOKOM
48/25 Kopotkoe 3ambikanue. [1pegoxpanuTtem.
49,50/26,27 | Pemrenue 3aa4 1o teMe « DIEKTPUUICCKUE SIBICHUS
51/28 Kontponsnast padota Ne 3 “Onekrpudeckue sBICHUSA. DICKTPUICCKUI
TOK”
52/29 AHanmu3 KOHTPOIBEHOH paboTsl U Koppekuus Y'Y Jl. O6obmenne 3HaHMi
0 TeMe «DIIEKTPUIECKUE SIBICHUS
Tema 3. MAIHUTHBIE SABJIEHUSI (SuacoB)
53/1 MaruauTtHOe Tojie. MarHuTHOE IoJie MPSAMOTo TOKa. MarHuTHBIC JTMHHM.
54/2 MarsuTtHoOe 1oJie KaTyIIKHA ¢ TOKOM. DJIEKTPOMAarHUTHL U UX

npuMeHeHne. [lepBHYHbI HHCTPYKTaX IO OXpaHe Tpyda Ha pabodeM




Mecre. JlabopaTopHas padora Ne9 «COopka 3JIeKTpOMaruuTa u
HCIIBITAHUE €T ICUCTBU

IlocTostHHBIE MAarHUTHI. MarHUTHOE I10JI€ TTOCTOSHHBIX MarHUTOB.

55/3
MarnuTtHOe nosie 3eMJu.
JleficTBHe MarHUTHOTO MOJIS Ha MPOBOJAHUK C TOKOM. DIEKTPUICCKUIN
56/4 JBUTaTeNb. [lepBUYHBIN HHCTPYKTaX MO OXpaHe TpyAa Ha paboueM
Mmecte. JlaboparopHas padota NelO «3yueHne 3IeKTPHUECKOro
JIBUTATEJISI IOCTOSTHHOTO TOKA (Ha MOJICIIN )»
57/5 KontponsHas pabota Ned o teme «MarHUTHBIE SIBJICHUSD
Tema 4. CBETOBBIE SIBJIEHUSI (10 uacos)
58/1 Amnanu3 KOHTPONIEHOH paboTs! U koppekuus Y'Y . Mctounnku cBera.
[IpsismonuHeHOE pacpoCcTpaHEHNE CBETa
59/2 Buaumoe nBuKeHre CBETUII
60/3 OTtpaxeHue cBera. 3aKOHBI OTPAXKCHUS.
61/4 [Tnockoe 3epkao. 3epkajibHOE H pPacCETHHOE OTPAKCHHE CBETA
62/5 [IpenoMieHnne cBeTa. 3aKOH MPEIIOMIICHHS CBETa.
63/6 JIunzel. 300pakeHus, JaBaeMble THH3AMH
[TepBHYHBIA HHCTPYKTAX IO OXpaHe TpyJa Ha pabodeM MecTe.
64/7 Jlabopartopras padota Nel 1“Tlomydyenne n300pakeHuUs IPU TOMOIIN

JIMH3EL




65/8 Pemienwne 3a1a4 Ha MOCTPOCHUE B INH3AX. 1
66/9 KonTponsnas padora Ne 5 “CseroBble siBieHHs” 1
AHanM3 KOHTPOJIbHOM paboThl U Koppekuusa Y'Y /1. ['na3 u 3penue. 1
67/10 N
Ouku. dortorpaduueckuii anmapar.
Tema 4. IOBTOPEHMUE (3 yaca)
68/1 [ToBTOpEeHUE nMpoieHHOro 3a Kype (GU3KKH § Kitacca. 1
69/2 Urorosas koHTpOsIbHAS padorTa. 1
1
70/3 AHaHM3 UTOTOBOM KOHTPOJILHON padoThl. O000IICHHE PO IEHHOTO
MaTepraia no Gpu3mke 3a Kype 8 xiacca.
Hroro: 70




