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[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOT0 MpeIMeTa, Kypca

IIpeaMeTHbIE pe3ybTaThI
Temy1oBbIe SIBJICHUS
Yyanuiicsi Hay4uTCs:

. pacro3HaBaTh TEIJIOBBIC SIBJICHUS M OOBACHITH HA 0a3e UMEIOIIUXCS 3HAHUH OCHOBHBIE
CBOWCTBA WM YCJIOBHS MPOTCKAHHWS OSTUX SBICHUH: auddy3us, U3MEHEHHE OOBbeMa Tel MpH
HarpeBaHuW (OXJIAKICHUHU), OONbIIas CXKUMAEMOCTh Ta30B, Majlasg CKHUMAEMOCTh JKHUIKOCTEH M
TBEPJbIX TEJ, TEIJIOBOC pPABHOBECHE, HCIAPEHHME, KOHACHCAIUs, IUIABJICHHUE, KPUCTaJUIA3alus,
KHUIICHUE, BIAKHOCTh BO3/yXa, Pa3JIUYHBIC CIIOCOOBI TEeIUIONEpe1auu (TEIIONPOBOHOCTD, KOHBEKIIHSI,
M3JIy4€HHE), arperaTHble COCTOSIHUS BEIIECTBA, MOIJIOUIEHUE HEPTUU NPHU UCTAPEHUU KUIKOCTH U
BBIJICJICHHUE €€ MPU KOHJICHCAIIMH T1apa, 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT JaBJICHHUS;

. OIKCHIBATh W3YYCHHBIC CBOWMCTBA TEJI U TEIUIOBHIC SIBJICHHS, HCIONB3YS (PU3MUECKUE
BEJIMYUHBI: KOJUYECTBO TEIUIOTHI, BHYTPEHHSS HHEPrus, TEMIEparypa, ylAelbHas TEIIOEMKOCTb
BEILIECTBA, YJACJIbHAS TEIUIOTA IJIABJICHUS, ylAeIbHas TEIUIOTa MapooOpa3oBaHUs, yaeidbHas TEIIOTa
CropaHusi TOIUIMBA, KOA(PQPHUIIMEHT IOJIC3HOTO JEWCTBHSA TEIUIOBOIO JBUTATENs; TPH ONUCAHUU
MPABWJIBHO TPAKTOBaTh (PU3WYCCKUN CMBICT HCIIOJIB3yeMbIX BEIHYHMH, UX OOO3HAYCHHS M CIUHUIIBI
U3MEpEeHUs, HaXOoAUTh (OPMYIbI, CBS3BIBAIOLIME JaHHYIO (UIUYECKYIO BEIHMYHUHY C JPYTUMHU
BEJTMYMHAMU, BEIYUCIISTH 3HAUCHUE (PU3NICCKON BEITUIHHEI;

® AHAJIM3UPOBATH CBOMCTBaA TCJI, TCIJIOBBIC SBJICHUA W HPOLECCCHI, UCIIOJIB3Yyd OCHOBHBIC
IMOJIOKCHHA aTOMHO-MOJICKYJIAPHOI'O YYCHHUA O CTPOCHUHN BCIICCTBA U 3aKOH COXPAHCHUA DHCPIUH,

® pa3jindaTb OCHOBHBIC IPU3HAKU H3YYCHHBIX (1)I/I3I/IIIGCKI/IX MOI[GJ'IGﬁ CTPOCHHUA T'a30B,
JKUIKOCTEH U TBECPABIX TCJI;

® MNPpUBOJAUTDL ITPHUMEPLI ITPAKTHYCCKOI'0 UCIIOJIb30BAHUA (1)I/ISI/I‘IGCKI/IX 3HAHUU O TEIJIOBBIX
SIBJICHUSX,

* peuaTth 3aJavud, HUCIOJb3Yys 3aKOH COXpPaHCHHA SHCPIruU B TCIJIOBBIX IIPONECCAX U

(dhopmynbl, CBS3BIBAIONINE (DU3UUYECKHUE BEIUYUHBI (KOJWYECTBO TEIUIOTHI, TeMIeparypa, yeiabHas
TEIUIOEMKOCTh BEIIECTBA, yJAelbHas TEIUioTa IJIaBJICHUS, YJeNbHAas TEIUIoTa MapooOpa3oBaHMs,
yJeNIbHAs TEIJIOTa CrOpaHus TOIUTMBA, KOA(P(UIIMEHT TI0JIE3HOTO JEHCTBUS TEIUIOBOTO JABUTATENS): Ha
OCHOBE aHallu3a yCJIOBHS 3a/1ayl 3alHChIBaTh KPAaTKOE YCIOBHE, BHIACIATh (PU3NYECKUE BEITUUHHBI,
3aKOHBI ¥ (OPMYIIBI, HEOOXOIUMBIE /Ui €€ PEelIeHUs, MPOBOJAUTh PACUETHl M OILICHUBATH PEAbHOCTh
MOJIYYEHHOTO 3HA4YeHUs (PU3NUECKOI BEUYNHBI.

Yyanmiics MOaTyIUT BO3MOKHOCTE HAYUHTHCS:

. HCIIOJIB30BaTh 3HAHUS O TEILIOBBIX SBJICHUSX B ITOBCEIHEBHOM JKU3HU JIJIT 00CCIICUCHUS
0€30macHOCTH TIpH OOpalieHuu ¢ NpubopaMu M TEXHUYECKHMMH YCTPOWCTBAMM, JJI COXpaHEHUSs
3I0pOBbS. M COOIIOJIEHUSI HOPM SKOJOTHYECKOro TOBEIEHUS B OKPYKAIOLIEH cpene; MPHUBOIUTH
MpPUMEPHl YKOJIOTHUYECKUX TOCIEICTBUN pabOThl ABUTATENeil BHYTPEHHETO CrOpaHMs, TEIUIOBBIX U
TUIPOIIICKTPOCTAHIINM;

. pa3nuyath TPAaHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IMMOHUMATh BCEOOIIHit
xapaktep (yHIAMEHTATBHBIX (PU3NUECKHX 3aKOHOB (3aKOH COXPAHEHHS DSHEPIHMH B TETUIOBBIX
rpoliieccax) U OrpaHUYEHHOCTh MCIOIb30BAHMS YaCTHBIX 3aKOHOB;

. HaxOJWUTh aJeKBaTHYIO TPEIIOKEHHON 3amadye (QU3WYECKyl0 MOJENb, pa3pemiarh
mpo0ieMy Kak Ha OCHOBE HWMEIOIIUXCS 3HAaHWK O TEIJIOBBIX SIBIEHUSX C HCIOJIb30BaHUEM
MAaTeMaTUYECKOTO armapara, TaKk U IPU MOMOILIHA METOJIOB OLIEHKH.

JJleKTPUYeCKHUE ABJIEHUS
Yyamuiics HayuyuTCs:

. pacro3HaBaTh DJIEKTPUUYECKHE SIBJICHUS U OOBACHITH HA OCHOBE MMEIOIIMXCSA 3HAHUI
OCHOBHBIE CBOMCTBA WJIM YCIIOBHUSI MPOTEKAHUS STUX SIBJICHUMN: 3JIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE
3aps0B, ANEKTPUUYECKUI TOK U €ro JAeUcTBUA (TEII0OBOE, XMMUYECKOE, MArHUTHOE).

. COCTABJISITh CXEMbI JJIEKTPUUECKUX LIETNeH € MOCIeN0BATEIbHBIM M MNapaijieIbHbIM
COEIMHEHHEM OJJIEMEHTOB, pa3jinyas YCJIOBHbIE OOO3HAUEHUS D3JIEMEHTOB OJIIEKTPUYECKUX Ilerei
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(MCTOYHUK TOKa, KJII0Y, PE3UCTOP, PEOCTAT, JTAMIIOUKa, aMIIEPMETP, BOJILTMETD).

. OIKCHIBATh U3YUYEHHBIE CBOMCTBA TN U SJCKTPUUECKUE SBICHUS, UCTIOIb3Ys PU3NUECKUE
BEJIMYMHBL: 3JIEKTPUUYECKUH 3apsijl, CUIIa TOKA, dJIEKTPUUECKOE HAIIPSKEHHE, DIIEKTPUIECKOE
COIPOTHUBIICHUE, YACIbHOE COMPOTUBIICHHIE BEIIECTBA, pab0Ta INEKTPUUECKOTO OIS, MOUTHOCTh TOKA;
IIPU OMHCAHUU BEPHO TPAKTOBATh (DU3UUECKHUI CMBICT HCIIOJIB3yeMbIX BEIMYWH, UX OOO3HAYCHUS U
€IMHULIBI W3MEpEeHMs; HaXOAUTb (OPMYJbl, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYIO BEIMUYUHY C
JIPYTUMHU BETUYMHAMMU.

. aHAJIM3UPOBATh CBOMCTBA TeJd, SJICKTPUUYECKHE SIBICHUS U MPOLECCHI, HCIOIb3Ys
¢u3nvecKkre 3aKOHBI: 3aKOH COXPaHEHUS AJIEKTPUUYECKOrO 3apsna, 3akoH Oma ais ydacTKa LemH,
3akoH Jlxoynga-JleHia, mnpu STOM pasznuyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa M €ro
MaTEMaTHYECKOE BBIPAXKEHHUE.

. MIPUBOJUTH MIPUMEPBI MIPaKTUYECKOIrO
WCTIOJIb30BaHUS (PU3UUECKUX 3HAHUI 00
ANEKTPUUYECKUX SIBJICHUSX.
. pemaTh 3a71auu, UCTIONb3ys (pru3mueckue 3akoHbI (3akoH OMa JJisl yuacTKa HENH, 3aKOH

Jlxoyns-Jlenna) u ¢opmMyibl, cBsi3bIBarole (U3MUECKHE BETUYMHBI (CHJIa TOKa, SJEKTPHYECKOe
HaIpsDKEHUE, JJICKTPUYECKOE COINPOTHBIICHUE, YIEIbHOE COMPOTUBICHUE BEIIECTBa, padoTa
ANEKTPUYECKOTO TOJs, MOUIHOCTh TOKa, (POPMYJIbl pacdera AJIEKTPUYECKOTO COMPOTUBICHUS MpU
MOCJIEIOBATEIFHOM U TApaJIJIEIbHOM COSIMHEHUN MPOBOJIHUKOB); HA OCHOBE aHAJIN3a yCIOBUS 3aa4u
3aMuChIBaTh KPATKOE yCIOBHE, BBIICIATh (PU3NYECKUE BEIHUMHBI, 3aKOHBI U (JOPMYJIIbI, HEOOXOIUMBIE
JUISL €€ PEIICHUs, TIPOBOJIUTH PAaCcUYeThl U OIICHUBATH PEabHOCTh MOJTYYCHHOTO 3HAYCHHS (DHU3UIECKON
BCJIMYHHBI.

Yyanmiics MoayYUT BO3MOKHOCTh HAYUHTHCS :

. WCIIOIb30BaTh 3HAHUA OO0 JJICKTPUYCCKUX SIBJICHHUSIX B ITOBCETHEBHOW JKWU3HH JUIS
obecrniedueHrss OE30MACHOCTH IPH OOpAalICHHH C TMPUOOpaAMU M TEXHHYECKHUMH YCTPOWCTBAMH, IS
COXPAaHEHHUS 3J0POBbsI M COOJIIOJICHUS HOPM SKOJOTHYECKOTO TOBEIACHHS B OKpYXKAloMIel cpee;
MPUBOJIUTH TPUMEPHI BIUSHUS JJIEKTPOMArHUTHBIX U3JIYYEHUI HA )KUBBIE OPTaHU3MBbI;

. pa3nuyath TPAHUIBI TPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, MOHMMATh BCEOOIIUN
xapaktep (yHIAaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAHEHHS JJIGKTPUUECKOTOo  3apsifa) H
OTPaHUYEHHOCTh MCIIOJIb30BAHMS YaCTHBIX 3aKOHOB (3akoH Oma s ydacTka Ienu, 3akoH J[Koyms-
Jlenuia u np.);

. WCIOJIb30BaTh MPUEMBI MOCTPOCHUS (PU3MUECKUX MOJeNei, Moucka u (popMyIHpoBKU
JIOKA3aTeNbCTB BBIJBUHYTBHIX THUIIOT€3 W TEOPETUYECKUX BHIBOJIOB HAa OCHOBE AMIIMPHYECKH
YCTaHOBJICHHBIX (DAKTOB;

. HaxOJUTh aJEeKBaTHYIO TMPEIIOKEHHON 3amadye (U3WYECKyl0 MOJeNb, pa3peliarh
mpo0yieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHUM 00 3IIEKTPOMATHUTHBIX SIBICHUSAX C MCIOJIh30BAaHHEM
MAaTeMaTUYECKOTO ammnapara, Tak U Py IOMOILHA METOJIOB OLICHKH.

MarHuTHble SIBJICHUS
Yyanmiicst HayduTCs:

. pacrmo3HaBaTh MAarHUTHBIC SIBJICHHS W OOBSCHATH Ha OCHOBE HWMEIONIUXCS 3HAHUN
OCHOBHBIC CBOWMCTBA WJIM YCIOBHS TPOTEKAHUS OTUX SBJICHUW: B3aMMOJCHCTBHE MAarHUTOB,
AJIEKTPOMATrHUTHAS MHAYKIUS, I€MCTBUE MArHUTHOTO IOJIS1 HA MIPOBOJIHUK C TOKOM M Ha JABMKYLIYIOCS
3apsHKEHHYIO YaCTHILY, IEMCTBUE SIIEKTPUUYECKOTO MOJIS Ha 3aPSIKEHHYIO YaCTHILY.

. OIMHCHIBATh M3YYCHHBIE CBOICTBA TE€Nl U MATHUTHBIC SIBICHUS, UCIIONB3YysS (PU3UUYECKUE
BEJIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH; PU OMKMCAHUU BEPHO TPAKTOBATH (PU3UUECKUM CMBICIT
UCIONIB3YEMBIX BEIMYMH, HX OOO3HAYeHHWs] W €OUHUIBI HW3MEpPEHUs; HaXOAWTh (OpMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BETUUYHHY C IPYTUMHU BETUIHHAMHU.

. aHAIM3UPOBATh CBOMCTBA TeJl, MarHUTHBIE SIBJICEHUS W TPOLECCHI, HCIOIb3Ys
(bu3nyecKkre 3aKOHbI; IPH ATOM pa3inyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €70 MaTeMaTUYECKOE
BBIpa)KECHHE.

. MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIOJIB30BAHUS (DU3MUECKUX 3HAHUI O
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MarHUTHBIX
SIBJICHUSIX

. pemaTh 3aja4yd, UCHONb3ysd (U3NYECKHE 3aKOHBI U (OPMYIbI, CBA3BIBAIOIINE
¢du3MUecKre BEIMYMHBI; HA OCHOBE aHAJIM3a YCIOBHUS 3a/1a4d 3aIMChIBaTh KPATKOE YCIIOBHE, BBIICIAThH
¢bu3nvecKkre BeTUYMHBL, 3aKOHBI U (POPMYIIbI, HECOOXOAUMBIE JJIsl €€ PEeIIeHUs], IPOBOJIUTH PAcUEThl U
OLICHUBATh PEATBHOCTH MOJYYSHHOTO 3HAYCHUS (PU3MUYECKOM BEINIHHBI.

Yyamumiics oJy4YUT BO3MOKHOCTb HAYYHUTHC :

. UCIIONIB30BATh 3HAHUS O MArHUTHBIX SBICHUAX B TIOBCETHEBHOW JKU3HU JUIS
obecriedeHrs: 0€30MaCHOCTH TPU OOpalleHUH ¢ MpHOOpaMH W TEXHUYECKHMMH YCTPOMCTBaMH, IS
COXpaHEHHs 3JI0POBbS M COOJIIOJICHUS HOPM JKOJIOTHYECKOTO IOBEACHHS B OKpPYKAIOWICH Cpere;
MPUBOAUTH TPUMEPHI BIMSHUSA JIEKTPOMArHUTHBIX U3JTy4EHUI Ha )KUBbIC OPraHU3MBI,

. pasnuyaTth IpaHULBl NPUMEHMMOCTH (DU3UYECKMX 3aKOHOB, IIOHUMAaTh BCEOOIIMH
xapakTep (pyHIaMEHTAIbHBIX 3aKOHOB.
. UCIOJb30BaTh MPUEMbI MOCTPOCHUS (PU3NYECKUX MOJENeHl, moucka U (HopMyIUpOBKU

JTOKA3aTeNIbCTB BBIJIBUHYTHIX THUIIOTE€3 M TEOPETUYECKUX BBIBOJOB HA OCHOBE SMIIMPUUYECKH
YCTaHOBJICHHBIX (DAKTOB;

HAXOJUTh aJIeKBATHYIO MPEUIOKEHHOW 3a7ade (U3MUECKYI0 MOJENb, pa3pemiats mpobdiaeMy Kak Ha
OCHOBE HMEIOIIMXCS 3HAHUW OO0 MArHUTHBIX SIBICHUSX C HCIOJIb30BaHUEM MAaTeMaTH4YeCcKOro
amnmapara, Tak 1 [pH MOMOIIU METOa OLEHKH.

CBeTOBbDI€E SIBJICHUA
Yuyanuiicss Hay4mTcs:

° pacrio3sHaBaTb CBCTOBBLIC ABJICHHUA U OOBSICHATH Ha OCHOBE HMCIOIIUXCS 3HaHHI
OCHOBHBIE CBOMCTBa WU yCIoBUA IMPOTCKAHUA 3THUX SIBIICHUM: HpHMOHHHCﬁHOG pacipoCTpaHCHUC
CBCTa, OTPAXKCHUC U NPCIIOMIICHHUEC CBECTA, JUCIICPCUA CBCTA.

. MCIOJIb30BaTh OMTHUYECKUE CXEMBI TSl TOCTPOCHUS N300paKEHUH B TNIOCKOM 3epKalie U
coOuparoiei TuH3e.
. OMMCHIBATh M3YYCHHBIE CBOICTBA TEN M CBETOBBIC SIBICHUS, UCIONB3yd (U3NUYECKUE

BEJIMYMHBI: (POKYCHOE PACCTOSHUE M OINTHYECKas CHUJia JIMH3bI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M YacTOTA CBETA; MPH OMMCAHUU BEPHO TPAKTOBATh (PU3NUYECKUN CMBICI UCIIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS U E€AMHUIIBI MU3MEPEHHUs; HAXOIUTh (OPMYJIbI, CBS3bIBAIOIIME JIAHHYIO
(GU3NYECKyI0 BETUUMHY C APYTMMHU BEIUYHMHAMHU.

* aHaAJM3MPOBATh CBOMCTBA TEJ, CBETOBBbIE SBJICHUS U IPOILECCHI, UCHOJB3Ys (U3NUYECKUE
3aKOHBI: 3aKOH MPSMOJIMHEHHOIO PaCIpPOCTPAHEHUS CBETA, 3aKOH OTPaXXCHUS CBETA, 3aKOH
MIPEIOMIIEHUS] CBETA; IIPU 3TOM Pa3INyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U €r0 MaTeMaTHUECKOe

BBIPAKCHUC.

* MNPUBOAUTHL NPUMEPBI TPAKTUYICCKOTO UCIIOJIB30BAHUA CI)I/I3I/I‘ICCKI/IX 3HaHUM O CBETOBBIX
SIBJICHUSAX.

* peuiath  3aAa4u, HCIIOJIb3YA (1)I/ISI/I‘ICCKI/IC 3aKOHBbI (3aKOH HpHMOHHHCﬁHOTO

pacmpoCTpaHEHHUs CBETa, 3aKOH OTPaXCHHUS CBETa, 3aKOH NPEIIOMJICHUS CBeTa) W (hopMyIIHI,
CBsI3bIBatONME (U3MUECKUE BETHMYUHBI (POKYCHOE pAacCTOSHHE U ONTHYECKas CHUJIa JIMH3BI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI W YacTOTa CBETAa): HA OCHOBE aHAlM3a YCIOBUA 3aJa4d
3aMHCHIBaTh KPATKOE YCIOBHE, BBIICIATh (PU3NUECKUE BEIHUMHBI, 3aKOHBI U (JOPMYITBI, HEOOXOIUMBIE
JUTSl €€ PEIeHUsI, IPOBOUTH PACUYEThl M OLICHUBATH PEATHbHOCTH MOJTYYEHHOTO 3HAaYeHUs (HU3UIECKOM
BEJIMYUMHBI.

Yyanmmiics MOIYIAT BO3MOKHOCTE HAYUUTHCS :

. HCIIOIB30BATh 3HAHUA O CBETOBBIX SBJIEHUAX B IIOBCEIHEBHOMN JKU3HU IS 00€CIEUEHUS
0€30macHOCTH TIpH OOpalieHuu ¢ TpudopaMu W TEXHUYECKHUMH YCTPOWCTBAMH, JJISI COXPAaHECHHS
3I0pOBbSI M COOIIIOJICHUST HOPM DKOJOTHYECKOTO TOBEJIEHUS B OKPYXKAIOLIEH cpenie; MPHBOIUTH
MPUMEPBI BIUSHUS SJIEKTPOMArHUTHBIX U3JTyY€HUN Ha )KUBBIE OPTraHU3MBbI;

. pa3nuyath TPAHUIBI TPUMEHUMOCTH (PH3UYECKHX 3aKOHOB, IMOHMMATH BCEOOIIUN
xapakTep (yHIaMEHTAIbHBIX 3aKOHOB;




. UCIOJIb30BATh MPHUEMbI MOCTPOCHHS (PU3NYECKUX MOJENel, Mmoucka U (HopMyIHpPOBKU
J0Ka3aTeJIbCTB BBIIBUHYTHIX THIIOT€3 M TEOPETUYECKUX BBIBOJOB Ha OCHOBE SMIHPHYCCKH
YCTaHOBJICHHBIX (DaKTOB;

. HAXOJUTh aJEKBAaTHYIO NPEAJIOKEHHOH 3amade (U3NYECKyl0 MOJeNb, pa3peniath
npobieMy Kak Ha OCHOBE HMMEIOIIMXCS 3HAHUH O CBETOBBIX SBJICHUSX C HCIIOJIB30BaHUEM
MaTeMaTH4eCcKOro anmapaTa, Tak ¥ Py IOMOIIN METOJIOB OL[CHKH.

JIMYHOCTHBIE pe3yJbTaThbl

1. chopMHPOBAaHHOCTH  IO3HABATCIBHBIX  HMHTEPECOB,  HHTCIUIEKTYAIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

2. yOeXIEeHHOCTh B BO3MOKHOCTH TTO3HAHUS MPUPO/IbI, B HEOOXOIUMOCTH Pa3yMHOTO MCIIOJIb30BaHUS
JOCTHKCHUM HAyKHM W TEXHOJIOTUW HJIsl NalbHEWINEro pa3BUTHS YEJIOBEUYECKOro OOIIeCTBa,
yBa)XEHHE K TBOPIIAM HAYKH M TEXHHKH, OTHOIICHHE K (PU3UKE KaK DJIEMEHTY 00IIe4YeI0OBeYeCKON
KYJIBTYPBI,

3. caMOCTOATEIBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH M MPAKTUYCCKUX YMECHHIA;

TOTOBHOCTh K BBIOOpPY JKM3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMH MHTEpPECaMU U
BO3MOXKHOCTSIMHU;

5. MoTuBauus  0OOpa3oBaTeIbHOW  JAEATEIBHOCTH  IIKOJIBHMUKOB HAa  OCHOBE  JIMYHOCTHO
OPUEHTUPOBAHHOTO MOIX0/1A;

6. QopMupoBaHME NEHHOCTHBIX OTHOUICHWH ApPYr K JpPYry, YYWTEN0, aBTOpPaM OTKPBITHH W
M300peTeHu, pe3ylibTaTaM 00ydeHUsI.

MeTaﬂpeHMeTHble pe3yabTarhl.

1. oBnaneHue HaBBIKAMHM CaMOCTOSITENIBHOIO IMPUOOPETEHMs] HOBBIX 3HAHUM, OpraHU3aluu y4eOHOM
JEeATEIbHOCTH, IIOCTAHOBKY LIEJIEH, IIJIaHUPOBAHUs, CAMOKOHTPOJIS U OLIEHKHU PE3YJIbTaTOB CBOEU
NEeATEIbHOCTH, YMEHUSAMM MPEIBUIETh BO3MOKHBIE PE3YyJIbTaThl CBOMX JEHCTBUN;

2. TIOHMMaHUE pPA3IU4YUid MEeXJIy HCXOIHBIMU (akTaMH W THUMNOTE3aMH s UX OOBSICHEHUS,
TEOPETUYECKUMH MOJIETSIMU U pEAIbHBIMU OOBEKTaMH, OBJIAJIEHUE YHUBEPCAJIbHBIMU YyUEOHBIMU
JEUCTBUSAMHU Ha MpPUMEPax TMIIOTe3 Ui OOBSICHEHMS M3BECTHBIX (PAKTOB M 3KCIIEPHUMEHTAIbHON
IIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pad0TKU TEOPETHUECKUX MOJIENEH MMPOLIECCOB WU SIBJICHMI;

3. (opmupoBaHue yMEHUH BOCHPUHUMATH, INepepadaThiBaTh M MNPEIbSBIATH HH(MOPMALUIO B
CIIOBECHOM, 00pa3HON, CHMBOJIMUYECKOH (popMax, aHaIM3UPOBATh U NepepadaThiBaTh MOJIYYEHHYIO
MHGOPMAIIMIO B COOTBETCTBUM C IOCTABJICHHBIMM 3a/1a4aMH, BBIJIENATH OCHOBHOE COJIEpXKaHHE
IMPOYNTAHHOI'O TEKCTA, HAXOJUTHh B HEM OTBETEI HA IMMOCTABJICHHBIC BOIIPOCHI U U3J1araTh €ro,

4. mpuoOpeTeHHe OIbITa CaMOCTOATEIBHOIO TIOMCKa, aHaiW3a M ordopa uHGOpMauu C
WCIOJIb30BaHUEM PA3IUYHBIX HCTOYHUKOB M HOBBIX MH()OPMAIMOHHBIX TEXHOJOTHIA TSl PEIICHUS
MMO3HABATEJIbHBIX 337124,

5. pa3BUTHE MOHOJOTMYECKOW U JHAJOTHMUECKOW peud, YMEHHs BBIpaKaTb CBOM MBICIH U
CIIOCOOHOCTH BBICIYLIMBaTh COOECEeIHHKA, MOHMMATh €ro TOYKY 3pEeHHs, NPU3HABaTh MPaBO
JPYTOro 4ejJ0BeKa Ha NHOE MHEHHUE;

6. ocBoeHHE TMPUEMOB [EWUCTBUN B HECTAaHAAPTHBIX CHUTYAIHsIX, OBJAACHUE DSBPUCTHUYCCKUMHU
METOJaMH PEIIeHUs MpooIIeM;

7. QopmupoBanue ymeHuil paboTaTh B TpyMIE C BBHITOJHEHHEM PA3IMUYHBIX COLMAIBHBIX pOJIeH,
MIPEJICTaBIATh U OTCTAUBATh CBOM B3IUISJIbI U YOEXKAECHUS, BECTH IUCKYCCHIO.



Conep:xanue yueOHOI0 npeaMeTa, Kypca
Conepxanne OO0ydeHHs MPEACTABICHO B Iporpamme pazzaenamu  «TersioBbie  SBICHHUS»,
«INEeKTPUYECKHUE ABICHUS», MarHUTHbIC ABJICHU, «CBETOBBIC SIBJICHUS
TemyoBbIe sIBJICHUS

TemoBoe nBuxkenue. Tepmomerp. CBsI3b TeMIlepaTypbl CO CPEAHEW CKOPOCTBHIO JIBUYKEHUS
ero MoJekyl. BrayrpeHHssi sHeprus. JBa crmocoba W3MeHEHUsT BHYTPCHHEW DHEPTHH:
Terionepenaya u pabora. Bunel Temonepemaun. KosnuuecTBo TemoThl. Y enbHas
TEIJIOEMKOCTh BEIIeCTBa. Y IebHas TEIUIOTa CropaHus TomvBa. McnapeHue u KoHAeH CaIusl.
Kunenne. Bnaxnocts Boznyxa. I[Icuxpomertp. [lnaBnenue n kpucrammsanus. Temmeparypa
IJIaBJICHUS. 3aBUCUMOCTh TEMIEPATypbl KHUMEHUS OT aaBieHus. OObsSICHEHHUE H3MEHEHUS
arperatHpIX  COCTOSSHUM HAa  OCHOBE  MOJIEKYJISIPHO-KMHETHYECKHX  IPEICTaBICHUM.
[IpeoOpa3zoBanusi »HEpPruM B TEIUIOBBIX JBUrareisx. J(BUrareinb BHYTPEHHErO CrOpaHus.
[TapoBast TypOuna. XomomunbHuk. KIIJ[ TermmoBoro asuratens. DKOJIOTHUECKHE MPOOIEMBI
WCIIOJIb30BAHUS TEIUIOBBIX MAIIIMH. 3aKOH COXPAHEHUS YPHEPTrUU B MEXAHUYECKUX M TEIUIOBBIX
mporeccax.

JlaGopaTopHbIe paboTHI

Jlaboparopuast pabora Ne ['CpaBHeHHE KOJMUYECTB TCIUIOTHI NMPU CMENICHUHM BOABI Pa3HOM
TeMIeparypsl”

JlabopaTtopHnas padota Ne 2 «M3mepenue yaenbHOM TeITOEMKOCTH TBEPAOTO TEJa
JlaboparopHas pabota Ne 3 “l3MepeHre OTHOCUTEIBHON BIaXXHOCTH BO3AYyXa C MOMOIIBIO
TEPMOMETpPa»

3J1eRTpnqec1cne ABJICHUA

OnexkTpusanus Ten. J[Ba poja diEeKTpHUYecKUX 3apsiioB. IIpOBOJHHMKH, HETPOBOAHUKH
(IMPIEKTPUKKM) W TOJIYHPOBOJHUKH. B3ammojelcTBue 3apspKEHHBIX Tell. DJIEKTPUUYECKOe
noie. 3aKOH COXPAaHEHHUS HICKTPHUYECKOTo 3apsaa. J(ennMocTh 3JIEKTPHUYECKOTo 3apsija.
OnexkTpoH. Onektpuueckoe mozie. Hanpspkenue. Konpencarop. DHeprus 31aeKTpUYECKOTO
TIOJISL.

OnexkTpudeckuid TOokK.  [ampBaHMUYECKHE 3JE€MEHTHI U aKKyMyJIsiTophl. JleficTBus
ANIEKTPUUECKOT0 TOKa. HampasieHne 31eKTpUYecKoro ToKa. DIeKTpHUIEcKas [eTb.
OnexkTpuyeckuil Tok B Meraiiax. Cunma Toka. Ammepmerp. BombrmeTp. Dnektpuueckoe
conpotuBieHue. 3akoH OMa Ui ydacTKa 3JEKTPHUYECKOll memu. YIenbHOe 3JIeKTPHUECKOoe
compotuBienue. Peoctarel. [locnenoBarenbHoe U MapajuieabHOE COECAUHEHUS MPOBOJIHUKOB.
Pabora u momuocte Toka. 3akoH [[xoynsa-Jlenna. Jlamna HakanuBaHUsS. DJeKTpUUYECKHE
HarpeBaTelbHble  NPUOOpPBI.  DieKTpuueckuil  cuetunk. Pacdyer  aneKkTposHepruw,
notpebisiemMoil  anextponpudopom. Koporkoe 3ambikanue. [lmaBkue mpenoxpaHUTENH.
npaBwiia 0€30MacHOCTU IMpH paboTe C MCTOYHUKAMHU 3JIEKTPUUECKOro Toka JlabopaTopHble

paboThI

JlaGopatopHast pabora Ne 4 “COopka 3JIEKTpUUECKOH IeNu U U3MEpEeHHe CUJIbl TOKAa B €€
pa3IMYHBIX ydacTKax’

JlaGopatopHas pabota Ne 5 «3MepeHue HarpsuKeHUs

JlaGopaTtopHnast pabota Ne 6 'PerynupoBanue CHIIBI TOKA peOCTaTOM

JlaGopatopHass pabora Ne 7 “OmnpeneneHue COMPOTHUBICHUS IPOBOJHMKA MPHU IOMOIIH
aMIIepMeTpa U BOJIbTMETpA”

JlabopaTtopHnast pabota Ne 8 “M3mepenne MOIHOCTH U pabOThI TOKA B DJIEKTPUUYECKOMN JamIe”

MarHuTHbI€ SIBJEHHSA

ITocTosnHble MarHuThel. B3aumojeiicTBue MaraHuToB. MarnuTHoe Ioje. MarHuTHOe IIoJie
TOKa. DJEKTPOMarHUThl W WX NpUMeHeHue. MarnutHoe mosne 3emiu. MarHutHbele Oypu.
JelicTBe MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSSHHOTO TOKA.
6JIabopatopHbie pabOThI

JlaGopaTtopnast pabota Ne9 «COopKa 37eKTPOMArHuTa U UCIIBITAHUE €T0 JACHCTBUS



Jlaboparopuas padora NelQ «l3ydeHue 3MEKTPUUECKOTO JBHUTaTeNs MOCTOSHHOTO TOKa (Ha
MOJICIIN )»

CBeToBbI€ SIBJICHHUS

Hcrounuku cBeta. [IpsMonuHeiiHOE pacnpoCTpaHEHUE CBETA B OJTHOPOJHOM CpeEE.
Otpaxkenue cBera. 3akoH oTpaxeHusa. Ilmockoe 3epkano. Ilpenomnenue cBera. JIunza.
@DOKyCHOE pacCTOSTHHE U ONTUYECKas cuia JuH3bL. [locTpoenue n3obpaxenuii B muH3ax. ['na3
Kak ontuueckas cucrema. Jledextsl 3penus. Ontuueckue mprudopsl.

JlaGopaTopHbie paboThI

Jlabopatopnast pabota Nel 1“Tlonyuenne nzoOpaxeHus: Ipu MOMOIIH JIUH3BI




TemaTnueckuii miian

Ne ni/nm Ha3Banue Tembl KoanyectBo  |Kosim4ecTBO NpakTHYeCKUX,
4acoB KOHTPOJIbHBIX, JJA00PaTOPHBIX

padoT

1 TenoBbie SIBICHUS 23 KonTponbHas pabota 2
JlaGopaTopHnast pabora 3

2 DIEKTPUYECKUE SIBICHUS 29 JlabGoparopnas pabota 5
KontposbHas padota 1

3 MarHuTHBIC SIBJICHUS 3) JlaGopaTopnas paboTta 2
KontposnbHas padora 1

4 CBETOBBIC SIBIICHUS 10 JlaboparopHuas pabdota 1
KontposbHas padota 1

5 [ToBTOpeHMe 3 KontposnbHas padora 1

NUTOI'O 70 JlaGoparopuas padota 11
KoHTtposibHast pabota 6




Kane}mapno-TeMaaneCKoe NJAHUPOBAHHEC

Ha3zBanue pasaena, TeMbl Kouaunuecr /laTa
Ne n/m BO YaCOB |IPOBeEJICH
Tema 1. TEIIJIOBBIE SABJIEHUS (23 yaca)

1 BBonHbIN HMHCTPYKTaX 110 OXpaHe Tpyaa. 1
TennoBoe nBuxeHue. BHyTpeHHsIsI SHeprusl.

2 CriocoObl H3MEHEHUSI BHYTPEHHEN S3HEPIHH. 1

3 Bu bl Teronepenayn. TenmionpoBOAHOCTb. 1

4 Kounpekuus. M3nydyenue. 1

S) 1
KosndecTBo TemioTel. EnuHMIIBI KOJIMYECTBA TEIIIOTHI

6 Y nenpHas TEII0EMKOCTh 1

7 Pacuer KoJmMyecTBa TEIIOTH, HeoOxomummoro sl
HarpeBaHMsT Tella WM  BBIACISIEMOTO  TEIOM  IIPH
OXJIaXKICHUH

8 1
[lepBUYHBIII MHCTPYKTaXX IO OXpaHe TpyJda Ha pabodeM
Mecte. JlaboparopHas pabora Ne 1 "CpaBHeHHE KOJTUYECTB
TEIUIOTHI IPH CMEIIEHUH BO/IbI pa3HOW TemIepaTypsl”

9 1
[lepBUYHBIIT MHCTPYKTaXX IO OXpaHe Tpyla Ha pabodeM
Mecte. JlabopaTtopHast pabora Ne 2
«3MepeHune yaenpHON TeMJI0eMKOCTH TBEPAOro Tea

10 OHeprust TOIUINBA. Y IeibHAs TEIUIOTa CropaHus Tormea (1

11 3aKOH COXpaHEHHs M  IpeBpalieHus dsHepruu B[l
MEXaHHYECKUX U TETJIOBBIX Ipolieccax.

12 KonTtposnbHas padota "TensoBble siBIeHUS 1

13 ArperaTHble  cocTosiHUs — BemiecTBa. IlnaBnenune  ull
OTBEpJIeBaHHE

14 ['pacdux [InaBnenue u OTBEpPJICBaHUE 1
Kpucraainyeckux Tel. VY nenpHas TemiuoTa
[TABJICHHSI

15 Pemenue 3amau 1

16 Vcnapenne HacblmeHHbli W HEHachllleHHBIM — map(l
KOH/ICHCAIHsL.

17 Kurenue, yaenpHas TEIIOTa NapooOpa3oBaHUs 1

18 Pemenue 3amau 1

19 Brnaxxnocte Bo3nyxa. CriocoObl ompeneneHust BiaxHocTH|l
BO3TyXa.
[lepBUYHBIIT MHCTPYKTaXX IO OXpaHe TpyJda Ha paboueM
Mecte. JlabopaTopHas padota No 3
“lI3MepeHre OTHOCHTEIbHOM BIAXHOCTH BO3JyXa C
[TOMOLIBIO0 TEPMOMETPA”

20 PaGota mnapa u ra3a npu pacmupeHud. J[urarens|l
BHYTPEHHETO CTOPAHMSI.

21 [TapoBast Typ6una. KI1J] TerioBoro nBuraress. 1

22 KontponbHast pabora « Mi3mMeHeHune ArperaTHbie 1




COCTOSIHHS BEMIECTB. T eIIOBOM ABUTATEID »

23 3aueT no Teme «TemnoBbie IBICHUS» 1
Tema 2. JJIEKTPUYECKHUE SIBJIEHUSA (29 uacos)

24 OnekTpu3anus  Ten.  J[Ba  poma  3apsmoB. 1
B3anMoencTBre 3apsyKEHHBIX TElL.

25 DJIEKTPOCKOIT DIJIEKTPUUECKOE TTOJIE. 1

26 1
JlenumocTb aekTpudeckoro 3apsaa. CTpoeHue aroma.

27 OO0BsICHEHUE IICKTPU3ALNH TEJL. 1

28 [[poBOHUKM , TIOJYNPOBOJHUKH W  HEMPOBOJHHUKH[L
HIIEKTPUYECTBA

29 1
DNIEKTpUUECKUN TOK. VICTOUHHKH 3JIEKTPUYECKOTO TOKA.

30 ONeKTpUYeckue Iend M ee cocTaBHele 4yactu |1
JJIEKTPUIECKUN TOK B METaJUIaxX

31 IleticTBust AIEKTPUIECKOTO TOKA. Hamnpasnenue(l
DIIEKTPUUYECKOTO TOKA.

32 Cuia Toka. EQMHAIBI CHITBI TOKA . 1

33 M3mepenne cunbl  Toka.  Ammepmerp. [lepBuunsiiill
WHCTPYKTaX [0 OXpaHe Tpyna Ha paboyeM MecrTe.
JlaGopaTopHas  pabota Noe 4 “Coopka
PIEKTPUYECKON 1LeMM W H3MEpPEeHHE CHIIbI TOKa B €€

A3JMYHBIX yyacTKax’

34 DIEKTPUUECKOE HapsDKEHUE. Enuaunst 1
HATIPSDKCHUS

35 BonbT™meTp. N3mepenune HaIPSDKEHUS. 1
3aBHCUMOCTH CHJIBI TOKA OT HANPSDKEHUSI.

36 DIIEKTPUIECKOE COMTPOTUBIICHHUE TPOBOIHUKOB. 1
[lepBUUYHBII WHCTPYKTaX IO OXpaHE Tpylda Ha pabouem
Mecte. JlabopaTtopHas pabora Ne 5
«3MepeHre HanpsHKEHUs

37 3akon OMa i yJacTKa Ien. 1

38 Pacyer  CONMpOTHBIIEHHS  TPOBOAHHMKOB. Y 1enbHoe|l
COIIPOTHBIIEHUE.

39 [Tpumepsl Ha pacyeT CONPOTUBJICHHS IMPOBOJHUKA, CHIIBIL
TOKA M HAMPSKEHUS

40 Peoctarbl. [lepBUUHBII MHCTPYKTaXX MO OXpaHe Tpynaa Hall
pabouem  mecre. JlaGopatopnas  pabora Ne 6
"PerynupoBaHue CHIIbl TOKAa PEOCTaToOM .

41 [lepBUUHBII HMHCTpPYKTaX IO OXpaHe Tpylda Ha pabouem|l
MmecTe. JlabopaTtopHas pabora Noe 7
“OnpenesnieHre CONMPOTUBICHHUS MPOBOJHUKA MPU MOMOIIH
aMIIEpMETpa U BOJIBTMETpaA .

42 [locnenoBareabHOE COETMHEHUE MPOBOJIHHUKOB. 1

43 [TapasuiesnpHOE COEIMHEHNE IPOBOIHUKOB 1

44 Pemenue 3amag 1

45 KonrposnbHas pabora no teme Cuia Toka, HampsbkeHue (1
COITPOTHBIICHUE.

46 PaboTa ¥ MOUTHOCTH IEKTPHUECKOTO TOKA 1

47 Enunuia paboThl SJIEKTPHUECKOTO TOKA. 1

[ lepBUYHBIN MHCTPYKTAXK MO OXpaHe TPyJa Ha

10



pabouem mecte. JlaGoparopHast pabota Ne 8
“H3MepeHre MOIIHOCTH W PabOThl TOKA B 3JEKTPUUYECKON
nammne”.

48 HarpeBaHue NpOBOAHMKOB 3JIEKTPUYECKUM TOKOM 3akoH|(1
Jxoyins-Jlenna

49 Konnencarop. 1

50 Jlamna HaKaJUBaHU DneKTpuYecKue 1
HarpeBaTelIbHbIE npudopbI , Kopotkoe
3aMbikanue. [Ipegoxpanureny.

51 1
KoHTposibHast pabota mo Temam ‘“‘Pabora u MOIIHOCTH
hiierndeckoro Tokay 3akoH Jxoyins- Jlenna. Konnencatop

52 3ayer 1

Tema 3. MAT'HUTHBIE SABJIEHUS (SuacoB)

53 MarnuTtHoe mose. MarHutHoe moje npsMoro Toka.(l
MarHuTHbIE JIMHUU.

MarauTHoe ~ mojie  KaTymKM € TOKOM. 1
OJEKTPOMarHuTbl M UX OpuMeHeHue. [lepBuuHbIN

54 WHCTPYKTaX II0 OXpaHe TpyAa Ha paboueM MecTe.
JlaGopaTopHas pabora Ne9 «Cbopka
PJIEKTPOMArHuTa U UCHBITAHUE €ro JeHCTBUS»

55 [locTossHHBIE ~ MarHuThl. ~ MarHuTHoe — moJie 1
MOCTOSTHHBIX MarHUTOB. MarHuTHOE 1oJie 3eMIIH.

JlelicTBUEe MarHUTHOIO IOJII Ha IPOBOJHUK C TOKOM.[1
ONEKTPUUECKUN ABUrarenb. [IepBUUHBI HMHCTPYKTax I10
56 OXpaHe TpyJa Ha paboueM mecte. JIabopaTopHast pabota
Nel0 «3yuenue
HIIEKTPUUYECKOTO  JIBUraTeiast IMOCTOSIHHOTO Toka  (Ha
MOJICIIN )»

57 KoHTponbHas pabota o TeMe 1

«DIIEKTPOMArHUTHEIE SBIICHHS
Tema 4. CBETOBBIE SABJIEHUS (10 yacoB)

58 M cTouHnKn CBETA. IIpsamonnHenHoOE 1
[pacpoCTpaHEHUE CBETA

59 Buaimoe BHKEHNE CBETHI 1

60 OTtpakeHue cBera. 3aKOHbBI OTPAKEHUSI. 1

61 [Tnockoe 3epkaiio. 1

62 [TpenomsieHue cBeTa. 3aKOH NPEIOMIIEHHUS CBETA. 1

63 Jluasel. OnTHdeckast cuiia JIMH3 1

64 300paxenusi, TaBaeMble JTHH3AMU 1

1

65 [lepBUUHBIN HMHCTPYKTaX IO OXpaHE Tpylda Ha pabouem

MECTE. JlaGopatopHas pabota
Nel1“Tlomyuenue n300paskeHus MPHU MOMOIIH JIMH3bI

66 Pemenue 3anad. [loctopennue n3o0paxeHui, momydyeHHbIx|1
C TIOMONIBIO JTMH3

67 ['ma3  u 3peHue. Ouknu. @Dororpadudeckuit 1
armapar.

Tema 4. IOBTOPEHMUE (3 yaca)

68 [ToBTOpEHME MPOIAEHHOTO 33 KypC (PU3UKU 8 1

KJacca.

11



69 M ToroBasi KOHTpOJIbHAS paboTa. 1
1
70 O06o001IeHre TPOMICHHOTO MaTepuaa 1mo (Gu3ukKe 3a Kype 8
KJacca.
Hroro: 70

12



ypoKa

Jlara
ypoOKa

Tema ypoka

Conep:xkanue
H3MEeHEeHHH

OcHoBaHue (IpUYMHA)
H3MeHEeHM I
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