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IlosicHuTEIbLHAA 3aIMCKA

PaGouas mporpamma no yueOHOMY mpeamery «Dusmka» cOCTaBlieHa HAa OCHOBE aBTOpCKOM mporpammbl A.B. Tlepermkuna, H.B. @wionosuy, E.M.,
E.M. I'yrauk « [Iporpamma ocHoBHOTO 00111eT0 00pa3oBanus. Pusnka. 7-9 kmaccei», Jpoda, 2019r.

Ha peanu3zamnuio 1aHHON MpOrpaMMbl, COTJIAaCHO Y4eOHOMY IJIaHY YUPEKICHHs, OTBOAUTCS 2 Yaca B HEZIEN0, 68 4acoB B ro/l.

Hcnonw3yemsrii yueonuk: dusuka: yueonuk mis 8 kiacca / [lepeimkun A.B.— M.: «JIpoday, 2020 r.

Ilnanupyembie pe3yJbTAThI OCBOCHHS Y4e€0OHOI0 NMpeaMeTa

IIpeaMeTHbIE pe3ybTaThI
TenjoBble ABJIEHUS
Yyanmiicss Hay4uTCs .

° pacrno3HaBaTh TEIUIOBBIEC SIBICHUS U OOBSCHITH Ha 0a3e MMEIOMIMXCS 3HAHMM OCHOBHBIC CBOMCTBA WM YCJIOBHUS MPOTEKAHUS ITHX
apreHuit: quddy3usi, u3MeHeHne oObemMa Tel MPU HarpeBaHUM (OXJaXKIECHUH), OOMbIIas CKUMAEMOCTh Ta30B, Mayas CXUMAEMOCTh >KMIKOCTEH U
TBEPJBIX TEJN;, TEIJIOBOE PAaBHOBECHE, MCIIApEHUE, KOHACHCAIMS, IJIaBJIEHHEe, KPUCTAJUIU3AlNS, KUIICHUE, BIAKHOCTh BO3/IyXa, Pa3IMUHbBIE CIIOCOOBI
Terionepenadn (TemIonpOBOIHOCTh, KOHBEKIINS, U3IYUYCHUE), arperaTHbIe COCTOSIHUS BEIIECTBA, MOTJIONICHNE SHEPTUN TIPU HCTIAPEHUH KUAKOCTH U
BBIJICJICHHE €€ MPU KOHJICHCAIIMH T1apa, 3aBUCUMOCTb TEMIIepaTyphl KUTICHUSI OT JaBJICHUS;

® OMKCHIBATh U3YUEHHBIE CBOMCTBA TEI U TEIJIOBBIC SABICHUS, UCTIOIB3Ys PU3NUYECKUE BEIMUMHBI: KOJTUYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPT U,
TeMIeparypa, yJelbHas TEIUIOEMKOCTh BEIIECTBA, yelIbHas TEIUIOTa MIABICHUS, yAeIbHas TerIoTa mapooOpa3oBaHus, yAelbHas TEIIOTa CrOPaHHUS
TOIUIMBA, KO3(PUIIMEHT TOJE3HOT0 IEHCTBUS TEIUIOBOTO ABUTATEINSI; MPU OMUCAHUM TPABUIBHO TPAKTOBATH (PU3MUECKHUN CMBICT HCIIOIB3YEMBIX
BEJIMYMH, UX 00O03HAYEHUS U €IWHUIIBI U3MEPEHUsI, HaXOAUTh (POPMYIIbI, CBSA3BIBAIONINE NAHHYIO (DU3MUYECKYIO BEJIMYUHY C APYTUMHU BEIUYHMHAMH,
BBIYHUCIISITH 3HaUeHUE (PU3UIECKOMN BEITMYHUHBL;

® QaHaNM3MPOBATH CBOWCTBA TEJ, TEIUIOBBIE SIBIIEHUS M MPOLECCHI, UCIOJIb3YsS OCHOBHBIE IOJOKEHHS aTOMHO-MOJEKYJISIPHOTO YYEHHUS O
CTPOEHHUH BEILIECTBA U 3aKOH COXPaHEHUs SHEPTUH;

® pasnuyaTh OCHOBHBIC MMPU3HAKU U3YYCHHBIX (DU3UUECKUX MOJIEICH CTPOSHUS Ta30B, KUAKOCTEH 1 TBEPbIX TEI;

® TIPUBOJUTH MIPUMEPHI TPAKTUUECKOTO UCIIOIB30BaHUS (PU3NUECKUX 3HAHUH O TETJIOBBIX SBJICHUSX;

e pemarh 3a7a4yM, WCIOJB3Yys 3aKOH COXpPAaHEHHWS SHEPIHH B TEIUIOBBIX Ipoleccax W (opMysibl, CBSA3BIBAIONINE (U3HMYECKHE BEITUUUHBI
(KOMMYEeCTBO TEIUIOTHI, TeMIepaTypa, yIelbHas TeMJIOEMKOCTh BEIIeCTBa, yAeNIbHAas TEIUIOTa IUIABICHHS, YAeNbHas TEIUIoTa MapooO0pa3oBaHMS,
yJAeNbHAs TETUIOTa CrOpaHus TOTUTHBA, KOA(POUIIMEHT MOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENA): HA OCHOBE aHANIM3a YCJOBUS 3a/1aud 3alHCHIBAThH
KpaTKOE YCJIOBUE, BBIACIATh (PU3UYECKHE BETUYHMHBI, 3aKOHBI M (POPMYJIbl, HEOOXOIUMBIC AJIsi €€ PEHICHHs, MPOBOAWTH PacueThl W OILIEHUBAThH
peaTbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3MUECKOM BEIIMUNHBI.

Vyamuiicd MOJAYYHUT BO3BMOIXKHOCTh HAYUHTHCS .




® JICIIOJIB30BaTh 3HAHHS O TEIUIOBBIX SIBJICHUAX B MOBCEIHEBHON XU3HU I oOecrieueHHss 0€30IacHOCTH MpH OOpaIIeHUH ¢ mpubopamu H
TEXHUYECKUMU YCTPOMCTBAMH, I COXPAaHEHUs 370pPOBbsl U COOJIOJEHHMS HOPM 3KOJOTMYECKOI'O IMOBEIEHHUS B OKPYKaOLIEH cpene; NPUBOAUTH
IIPUMEPBI KOJIOTUYECKUX MOCIEACTBUN pabOThI ABUraTeIe BHYyTPEHHEr O CrOPaHHMsl, TEIJIOBBIX U THAPOIIEKTPOCTAHLINH;

® pasIMyaTh TPAHUIBI IPUMEHUMOCTH (PH3MUECKUX 3aKOHOB, TIOHUMATh BCEOOITHI XapakTep (pyHIaMEHTaIbHBIX (PU3MYECKUX 3aKOHOB (3aKOH
COXPAHEHHUS SHEPTUU B TEIJIOBBIX MPOLIECCAX) U OTPAHMUEHHOCTDh UCII0JIb30BaHUS YACTHBIX 3aKOHOB;

® HAaXOJUTh aJJCKBATHYIO IPEJIOKEHHOM 3a1aue (PU3NUECKYI0 MOJIENb, pa3peliaTh IpodaeMy Kak Ha OCHOBE HMEIOIIUXCS 3HAHUN O TEIUIOBBIX
SBJICHUSAX C UCIIOIB30BAHUEM MATEMATUYECKOr0 amlmapara, Tak 1 Ipy IIOMOLLY METOL0B OLICHKHU.

JJIeKTpHYeCKHe SBJICHUS
Yyamumiics HayduTes:

® pacro3HaBaTh JIEKTPUUYECKHUE SBJICHUS U OOBSCHATH HA OCHOBE UMEIOIUXCS 3HAHUM OCHOBHBIE CBOWCTBA MJIM YCJIOBUS MPOTEKAHUS 3TUX
SIBJICHUM: 3JIEKTpU3aLUs Tell, B3aUMOACHCTBUE 3apsAA0B, JEKTPUUECKUN TOK U €ro JeHcTBUS (TEII0BOE, XUMUYECKOE, MarHUTHOE).

® COCTaBJSTh CXEMbl DJIEKTPUYECKHMX LIE€NEeld C TOCIeAO0BaTENbHBIM M NapalieIbHbIM COEAUHEHUEM D3JIEMEHTOB, pasjinyasl yCJIOBHbBIE
0003HAYECHHS IIEMEHTOB JICKTPUIECKUX LeTel (MCTOYHUK TOKa, KIF0Y, Pe3UCTOP, PEOCTaT, IAMITIOYKa, aMIIEPMETP, BOJIIBTMETP).

® OIMCBIBaTh M3YYEHHBIE CBOMCTBA TeNl U DJIEKTPUYECKHE SBJICHUS, UCHOJb3Yd (U3NYECKHE BEJIMUYMHBI: JIEKTPUUYECKUM 3apsii, Cuila TOKa,
ANEKTPUYECKOE HAIPSDKEHUE, JJIEKTPUUYECKOE CONPOTUBIIEHUE, YAECIbHOE CONPOTUBIEHHUE BELIECTBA, pabOTa 3JIEKTPUUYECKOTO IOJIsI, MOIIHOCTh TOKA;
IIPU ONHCAHUU BEPHO TPAKTOBAaTh (PU3UUECKUN CMBICI HCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS W €AMHUIBI M3MEPEHMS; HAXOOUTh (OPMYIIbI,
CBSI3BIBAIOIIME TAaHHYIO (PM3UYECKYIO BEIMYUHY C APYTUMHU BEIMUMHAMHU.

® aHAJIM3UPOBATh CBOMCTBA TEJ, MIEKTPUUECKUE SBJICHHS U MPOLECCHI, UCIONb3Ys (PU3MUECKUE 3aKOHBI: 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsiia, 3akoH Oma Ui ydacTka Lenu, 3akoH JDxoynsg-JIeHna, mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €ro MaTeMaTH4YecKoe
BBIpaKCHHE.

® TPUBOJUTH NMPUMEPHI MPAKTUUECKOTO NCIOIb30BAHUS (PU3UUECKUX 3HAHUHN 00 2JIEKTPUUECKUX SBJICHHIX.

e pemiath 3a/a4M, MCIONB3ys (u3MYeckre 3aKOoHbI (3akoH OMa Juid y4acTka Iienu, 3akoH Jxoyns-JleHna) u ¢opmysnbl, cBA3bIBaroIue
¢u3nyeckre BEMTUYMHBI (CHJIa TOKA, DJEKTPUUYECKOE HANpsHKEHHE, SJIEKTPUUYECKOE COIMPOTHBIIEHUE, YJENbHOE CONMpPOTHBIIEHHE BEIIECTBa, padoTa
ANEKTPUYECKOTO OIS, MOIIHOCTh TOKa, (JOPMYJIBI pacuera AJIEKTPUYECKOT0 COMPOTUBIEHUS MPHU MOCIEAOBATEILHOM U MapaljieIbHOM COETUHEHUHN
MIPOBOJIHUKOB); Ha OCHOBE aHajM3a YCJOBUS 33/a4M 3alUCBIBaTh KPAaTKOE YCIOBHE, BBLACTATH (DM3MYECKHE BEIUYMHBI, 3aKOHBI U (HOPMYIIBI,
He0OXOIUMBIE I €€ PEeLIeHHs], IPOBOJUTH PACUEThl U OIIEHUBATh PEATIbHOCTH MOJTYYEHHOI0 3HaYCHUS (PU3NUECKON BETHMUHHBI.

Yyamuiics NOAYYUT BO3ZMOXKHOCTDh HAYUYHUTHCHA:

® UCIOJIb30BaTh 3HAHUA 00 3JIEKTPUUECKUX SBJICHUSX B MOBCEAHEBHOM KU3HU AJIsl oOecrieueHrs 0€30MacHOCTH U 0OpalieHnu ¢ mpudopaMu
U TEXHUYECKHUMH YCTPOMCTBAMH, JJISi COXPaHEHUS 370POBbSI U COOJIIOJIEHUS HOPM SKOJIOTMUYECKOTo MOBEAEHHUS B OKpYXKarlollel cpene; MpUBOAUTH
IIPUMEPHI BIUSHUS IEKTPOMATHUTHBIX U3JIyY€HUH HA )KUBBIE OPTaHU3MBI;

® pa3nMyaTh IPAHUIBI IPUMEHUMOCTH (PU3HMUYECKHUX 3aKOHOB, TOHUMATh BCEOOIINH XapakTep (yH/IaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHUs
JIEKTPUUYECKOTO 3apsiia) U OTPaHUYEHHOCTh MCIIOJIb30BaHMs YACTHBIX 3aKOHOB (3akoH OMa 11 yyacTka uenw, 3akoH /xoyns-Jlenua u np.);

® JCIIOJIb30BaTh IPHEMbl TOCTPOCHUS (U3NYECKUX MOAEeH, Moucka U (OPMYIUPOBKH JIOKA3aTEIbCTB BBIABHHYTHIX THIIOTE3 H




TCOPCTUYCCKUX BBIBOAOB HAa OCHOBC SMITMPUYICCKH YCTAHOBJICHHBIX q)aKTOB;
® HaXOJUTb 4aJICKBATHYIO HpG,I[J'IO)KGHHOfI 3aga4e (1)I/I3I/I‘ICCKYI-O MOZICIb, pa3p€uiaTb HpO6J’ICMy KaKk Ha OCHOBE€ HMCHOIIUXCS 3HaHUH 00
QJICKTPOMArdHMTHBIX SABJICHUAX C UCIIOJIB30BAHUEM MAaTEMAaTHYECKOI'O arlrnapara, Tak 1 IIpyu oMoy METOJA0B OLICHKH.

MarHuTHbI€e SIBJICHHUS
Yyanuiicss Hay4uTCs .

® pacro3HaBaTh MarHUTHBIC SIBJICHUS M OOBSICHATH Ha OCHOBE HMMEIONIMXCS 3HAHWUW OCHOBHBIC CBOWCTBA WJIM YCJIOBHUS MPOTEKAHHS ITHX
SIBIIGHUI: B3aMMOJCHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAS WHAYKLHUS, ACHCTBHME MAarHUTHOTO MOJS HAa MPOBOJHUK C TOKOM M Ha JBUXKYIIYIOCS
3apSOKEHHYIO YaCTHUILY, IEUCTBHE SJIEKTPUUYECKOTO MO Ha 3apSKEHHYIO YACTHILY.

® OMKCHIBATh U3yYCHHBIC CBOMCTBA TENl 1 MarHUTHBIC SIBICHUSA, UCTOIb3Ys (PU3NUECKHE BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH; MPU
OMKMCAaHUU BEPHO TPAKTOBaTh (U3MUECKUH CMBICI HCIOJIB3YEeMBIX BEINUYHMH, UX OOO3HAUEHHS M €IUHUIBI H3MEPEHHUS; HAXOAUTh (OPMYIIBI,
CBSI3BIBAIOIIHUE TAHHYIO (PU3HUYECKYIO BEJIMUUHY C APYTUMHU BETHYNHAMHU.

® AHAIM3UPOBATH CBOMCTBA TEN, MarHUTHBIE SIBICHUS M TPOILECCHI, MCIONb3ysS (PU3NYECKUE 3aKOHBI; MPU 3TOM Pa3IMYaTh CIOBECHYIO
(hOpMyIHMPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BhIPasKEHUE.

® TIPHUBOJUTH MPUMEPHI IPAKTHYECKOTO MCIIOIH30BAHUS (GPU3NICCKUX 3HAHUIA O MATHUTHBIX SIBJICHHSIX

® peuiaTh 3a/1a4M, UCMOJIb3Ys (PU3MUYECKHE 3aKOHBI U (HOPMYIIbI, CBSI3bIBatOIIME (hU3MUECKHE BEIMUMHBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJadu
3allMCBIBaTh KPATKOE YCIIOBHE, BBLAEIATH (PU3UUECKUE BEIMUYUHBI, 3aKOHBI U (POPMYINbI, HEOOXOIUMBIE Ui €€ pEIleHHs, MPOBOJAUTH pacueThl U
OLIEHHUBATh PEAILHOCTD MOJIYU€HHOT0 3HAaYeHUS (PU3NUECKON BEIUYUHBI.
Yyamuicsas NOJNYYUT BO3MOXKHOCTh HAYUYUTHCHA !

® JCIIOJIb30BaTh 3HAHUS O MAarHUTHBIX SBJICHUSX B IOBCEIHEBHOW KM3HM Ui oOecreyeHus 0e30MacHOCTH MpH OOpalleHuu ¢ nmpudopamu 1
TEXHUYECKUMH YCTPOMCTBAMHU, Uil COXPAaHEHHUs 370pPOBbsl U COOJIOJEHHS HOPM S3KOJOTMYECKOIrO MOBEACHHUS B OKpY)Kalolled cpene; MPUBOAUTH
[IPUMEPBI BIUAHUA DJIEKTPOMarHUTHBIX U3JIy4€HHUI HA )KUBBIE OPTaHU3MBI;

® pa3nMyaTh 'PaHMIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, IOHUMATh BCEOOINH XapakTep pyHAaMEHTaIbHBIX 3aKOHOB.

® UCIONB30BaTh IMPHEMBbl MOCTPOCHUS (PUIUYECKHX MoOjeNed, Moucka MU (QOPMYIUPOBKH JI0KA3aTEIbCTB BBIIBUHYTBIX THUIIOTE3 U
TEOPETUYECKUX BBHIBOJIOB HA OCHOBE SMITMPUYECKH YCTAHOBJICHHBIX (PAKTOB;
HAXO/UTh aJIEKBaTHYIO MPEJIOKEHHOH 3a/1a4e (PU3NYECKYI0 MOJIeNb, pa3peaTh MpodieMy Kak Ha OCHOBE MMEIOLINXCS 3HAaHUNH 00 MarHUTHBIX
SIBJICHUSIX C UCIIOJIB30BAHUEM MATEMAaTHYECKOr0 anmnapara, Tak 1 Ipy MMOMOIIN METOAA OLEHKH.

CBeToBbBI€E AIBJICHHUSA
VYyammiics HAyYuTCs .

® pacro3HaBaTh CBETOBBIC SIBJICHUS W OOBSCHATH HAa OCHOBE HMMEIOIIMXCS 3HAHWW OCHOBHBIE CBOWMCTBA WJIM YCJIOBHSI TMPOTEKAHUS ITHX
SIBJICHUI: TIPSIMOJIMHEMHOE PACIIPOCTPAHCHHUE CBETA, OTPAKCHHUE M TIPEIIOMIICHHE CBETA, IUCIIEPCHUs CBETA.

® UCIOJB30BaTh ONTUYECKUE CXEMBI JUISI IOCTPOCHHS M300paKEHUH B TNIOCKOM 3epKalie M COOMparoIIeH JINH3E.

® OMKCHIBATH M3yYCHHBIC CBOWCTBA TEJI M CBETOBLIC SIBIICHUS, HUCIIONB3Yys (PM3HUUECKHE BETHUMHBIL: (DOKYCHOE PACCTOSSHHE M ONTHYECKasl CHia




JIMH3BI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETa; MPH OMMCAHUU BEPHO TPAKTOBATH (PM3UUECKUN CMBICI HCIIOJIB3yEMBIX
BEJIMYMH, UX 0003HAYCHUSI U SAUHUIIBI U3MEPEHUST; HAXOIUTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BETHUYMHAMHU.

® aHAJIM3UPOBATh CBOMCTBA TEJ, CBETOBBIC SBJICHUS U MPOLIECCHI, UCIIONB3YS (PU3NYECKHE 3aKOHBI: 3aKOH MPSMOJIMHEHHOTO paclpoCTpaHeHHS
CBETa, 3aKOH OTPAXCHMs CBETA, 3aKOH MPEJIOMIICHHUS CBETa; MPH STOM pPa3Jindyarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €r0 MaTeMaTH4ecKoe
BBIpa)KCHHE.

® TIPUBOJIUTH MPUMEPHI MPAKTHUECKOTO UCTIOIB30BAHUS (PU3UUECKUX 3HAHUHN O CBETOBBIX SIBICHUSIX.

e pemath 3aJaud, UCTHONb3Yys (PU3MYECKHE 3aKOHBI (3aKOH MPSMOJMHEHHOTO paclpOCTPaHEHHs CBETa, 3aKOH OTPAKEHHS CBETa, 3aKOH
npeJoMJICHUsT cBeTa) W (OpMyIbl, CBA3BIBAONIME (HU3MUECKUEe BEIWYMHBI ((POKYCHOE pacCTOSHHE M ONTHYECKash CWia JIMH3BI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JIMHA BOJHBI U YACTOTA CBETA): HA OCHOBE aHANIM3a YCJIOBUS 33/1a4H 3alHChIBAaTh KPATKOE YCIOBHE, BBIACIATH (pU3nveckue
BEJIMYMHBI, 3aKOHBI U (POPMYIIbl, HEOOXOIUMBIE JJIs €€ PELIEHUS, IPOBOAUTH PACUETHl U OLIEHUBATh PEAJbHOCTh MOJYYEHHOIO 3HaUY€HUs PU3NYECKON
BEJINYUHBI.

Yyamuics DOJNYYUT BO3MOXKHOCTh HAYUYUTHCHA !

® UCIOJB30BaTh 3HAHHUS O CBETOBBIX SBJIICHUSAX B MOBCEIHEBHOH XU3HU s oOecriedeHusl Oe30MacHOCTH MpH oOpalleHuu ¢ npudopamu u
TEXHUYECKUMH YCTPONCTBAMHU, Ui COXPaHEHUs 3J0POBbsI U COOIIOJEHHS HOPM SKOJOTHYECKOTrO MOBEACHHUS B OKpYKaIOIIEH cpene; MPUBOAHTH
IIPUMEPBI BISAHUSA JICKTPOMAarHUTHBIX U3JIy4EHHI HA )KUBBIC OPTraHU3MBI,

e paznIMyaTh TPAHMIIBI TPUMEHUMOCTH (PU3HMUECKHUX 3aKOHOB, TOHMMATh BCEOOIINi XapakTep (pyHAaMeHTaIbHBIX 3aKOHOB;

® JCIIOJIB30BaTh IPUEMbl TOCTPOEHUS (U3NYECKUX MOAeNe, moucka u (OPMYIMPOBKH JIOKA3aTENbCTB BBIABUHYTBIX THUIOTE3 U
TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMITMPUYECKH YCTAHOBJIEHHBIX (PAKTOB;

® HaXOJUTh aJICKBATHYIO MPEUIOKEHHON 3a7jaue GU3NUYECKYI0 MOJIelb, pa3peliaTh Npo0IeMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUN O CBETOBBIX
SBJICHUSX C UCIIOIB30BAHUEM MATEMATUYECKOr0 anmnapara, Tak v Ipy MOMOILM METOLOB OLICHKHU.

JInuyHOCTHBIE pe3yJIbTAThI
1. chOpMHPOBAHHOCTbH NIO3HABATENILHBIX MHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEHH;

2. Y6G)KJ16HHOCTB B BO3MOXHOCTHW IIO3HAaHUA IMPHUPOABI, B HeO6XOJII/IMOCTI/I Pa3yMHOI'0 HCITIOJIb30BAHHA JIOCTI/I)KCHI/Iﬁ HAayKHu Hu TEXHOJOTHI JJIsA
JaTbHEUIIEro pa3BUTH YEJIOBEYECKOro OOIIECTBa, YBaXXEHME K TBOPLAM HAyKH M TEXHUKH, OTHOIIEHHE K (U3MKE KaK DIEMEHTY
o011euen0BeYeCKOi KyIbTypHI;

CaMOCTOSITENILHOCTD B MPUOOPETEHNN HOBBIX 3HAHUM U IPAKTHUUECKUX YMEHUMH;
TOTOBHOCTB K BBIOOPY ’KM3HEHHOT'O ITyTH B COOTBETCTBHU C COOCTBEHHBIMU MHTEPECAMH U BO3MOXXHOCTSIMH;

MOTHBAIIUA O6p330BaTeHBHOI>'I ACATCIIBHOCTH IIKOJBbHUKOB Ha OCHOBC JINYHOCTHO OPUECHTUPOBAHHOT'O ITOAX0AA;

o a0~ w

(dbopMHpOBaHKE IICHHOCTHBIX OTHOIICHUH IPYT K APYTY, YUYUTENI0, aBTOPaM OTKPBITHIA U M300peTeHUH, pe3yabTaTaM 00yUeHHUsI.

MeTtanpeamMeTHble pe3yJabTaThl:



1. OBJIAACHME HABBIKAMU CaMOCTOSITEIHLHOIO HpI/IO6peTeHI/I$I HOBBIX 3HaHHﬁ, opraHuzalnu yT-I€6HOI71 ACATCIIbHOCTH, IIOCTaAHOBKH ueﬂeﬁ,
IIaHUPOBAHUA, CAMOKOHTPOJIA U OLCHKHN PE3YJIbTAaTOB cBOcH ACATCIBbHOCTH, YMCHHUAMU NPEABUACTE BO3MOXHBIC PE3YJIbTAaThl CBOUX HeﬁCTBHﬁ;

2. TIOHUMAaHHUE paBJ’II/I‘II/Iﬁ MCXKAY HCXOAHBIMHU (baKTaMI/I W THUIIOTE3aMH IJId HX O6’b${CHeHI/I5{, TECOPECTUUCCKUMU MOJACIIAMH U PCalbHBIMU O6’L€KT3MI/I,
OBJIAACHUC YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I I[eﬁCTBHSIMH Ha HOpuMEpax THUIIOTE3 IJId OOBSCHCHHUS H3BECTHBIX (baKTOB n BKCHepHMeHTaHBHOﬁ
IIPOBEPKH BBIABUI'a€MBIX T'MIIOTES, pa3pa60T1<H TECOPCTUUCCKUX MO,Z[CJIGI;'I IMpoIeCCOB UJIN ﬂBJ'ICHHfI;

3. ¢dopMupoBaHHe YMEHHUH BOCIPHHHMMATh, IepepadaThiBaTh M NPEABABIATH MH(OPMAIMIO B CIIOBECHOW, 0Opa3sHOW, CHMMBOJIMYECKOH (opmax,
aHAIM3UPOBATh U HepepadaThIBaTh MOITYYCHHYIO HH()OPMALMIO B COOTBETCTBUH C IOCTaBJICHHBIMU 337a4aMU, BBIIENISATH OCHOBHOE CO/EPYKaHUE
MPOYHUTAHHOTO TEKCTa, HAXOAWTH B HEM OTBETHI Ha ITOCTABJICHHBIE BOTIPOCHI U U3J1araTh €ro;

4. ano6peTeHHe OIIbITa CaMOCTOATCIBHOI'O IIOMCKA, aHaJIn3a H 0T60pa I/IH(I)OpMaLII/II/I C HCIIOJIb30BAHHUCM Pa3JIMYHbIX HMCTOYHHKOB MW HOBBIX
I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOT UM AJIg PCIICHUA IO3HABATCIIbHBIX 3a/1a4,

5. pa3BUTHE MOHOJIOTMYECKOM M JAMAIOrMYecKOd pedd, YMEHHs BbIpaXKaTh CBOU MBICIH U CIIOCOOHOCTH BBICIYIIMBATh COOECEIHMKA, IOHUMATh €ro
TOYKY 3PCHUS, IPU3HABATH IPABO APYIOro Y€I0BEKAa Ha HHOC MHCHHUE,

6. OCBOCHUE IMpucMoOB I[CflCTBPIfI B HCCTAaHAAPTHBIX CUTYallUAX, OBJIAACHHUC 3BPUCTUYCCKUMH MCTOAaMU PCILICHUA HpO6JI€M;

7. QopmupoBaHue yMEHHI paboTaTh B TPYIIE C BBINOJIHEHUEM Pa3UYHBIX COLMATIBHBIX POJIEH, MPEJCTaBIATh M OTCTaWBaTh CBOU B3IJISIBI U
yOeXIeHUsI, BECTH JTUCKYCCHIO.

Conep:xanue y4eOHOro nmpeamera
Copnepxanve oOydyeHHUS MpPEACTaBICHO B IporpaMMme pasjenamu «TensoBble sBIEHUS», «DJIEKTPUUYECKHE SBICHUS», MarHuTHbIE SIBICHUS»,
«CBeTOBBIC SIBIICHUS)
TenjoBble ABJICHUS

TennoBoe nBmwxkenue. TepmomeTp. CBsA3b TEMIEPATYPHI CO CPEIHEN CKOPOCTHIO ABMKEHUS €ro MOJIeKyl. BHyTpeHHss sHeprus. [[Ba crocoba
W3MEHEHUS BHYTPEHHEH OJHEpruu: Terionepenaya u padora. Buasl Termonepenaun. KonwuecTBO TemnoThl. YenbHas TEMIOEMKOCTh
BellecTBa. YJIeNbHAs TEIUIOTa cropaHus ToruinBa. Mcnapenue u konaeHcanus. Kunenne. Bnaxnocts Bo3ayxa. [leuxpomerp. [TnaBienue n
KpucTainu3anus. TemmepaTypa TIaBIeHHS. 3aBUCHMOCTh TeMIIepaTypbl KWUIeHUs OT naBieHHs. OObsSCHEHHE HW3MEHEHHs arperaTHBIX
COCTOSIHMII Ha OCHOBE MOJEKYJISpHO-KMHETHYEeCKUX TpeacTaBieHuil. [IpeoOpa3oBaHus sHepruM B TEIUIOBBIX JABHraTensx. JlBurarens
BHyTpeHHero cropanus. [lapoBas Typ6una. Xonommisauk. KI1J] TeroBoro apuratens. DKOI0THYECKHe MPOOIeMbl UCTIOIb30BAHUS TETIOBBIX
MAaIlInH. BaKOH COXpaHeHI/ISI 3HepFI/II/I B MCXAaHUYCCKUX U TCIIJIOBBIX HpOHGCC&X.

JlabopaTopHbIe pabOTEI

JlaGopatopHas padota Ne 1”"CpaBHeHHe KOIUYECTB TEIJIOTHI IPU CMELICHUH BOJIbI Pa3HON TeMIepaTypbl”
JlabopaTtopHas padota Ne 2 «/3mepeHue yaenbHON TEMIIOEMKOCTH TBEPIOTO TEIa
JlaboparopHast pabota Ne 3 “VI3MepeHre OTHOCUTEIBHOMN BIXKHOCTH BO3yXa C MMOMOIIBI0 TEPMOMETPAY



3J1eRTpn'{ec1me ABJICHUA

Onexrpuzanus tei. [IBa poaa 3neKTpudeckux 3apsanaoB. [IpoBOHUKHM, HENPOBOIHUKH (IMAJICKTPUKN) U MOTYIPOBOIHUKU. B3aumoneiictBue
3apsDKEHHBIX Tell. DJIEKTpUYecKoe Moje. 3aKOH COXPaHEHMs 3JIEKTPUYECKOro 3apsaa. JlenmMocTh 3JeKTpUYEcKOro 3apsiia. DJIEKTPOH.
Onexrpuueckoe noine. Hanpsoxenne. Kongencarop. DHeprus 3JeKTPUIECKOTO MOJIS.

OnexkTpudeckuil TOK. I'anbBaHWYECKHUE 3JEMEHTBl U aKKyMyJssaTopsl. JlefcTBus 3iekTpudeckoro Toka. HampaBieHue 371eKTpUYECKOro TOKa.
OnexTpuueckas Lenb. DIEKTpUUYecKuil Tok B MeTaiiax. Cuia Toka. AmMnepmerp. BoiabTmerp. DiekTpudeckoe conpoTuBieHue. 3akoH Oma
JUI ydacTKa 3JIEKTPUYECKOM Lenu. YenpHoe aleKTpuyeckoe conpoTusienue. Peocratsl. IlocienoBarenbHoe U napaielibHOE COSTUHEHUs
MIPOBOTHUKOB.

Pabora u MomHocTe TOKa. 3akoH Jlxkoynsa-Jlenna. Jlamma HakanuBaHus. DJEKTPUUECKUE HArpeBaTellbHblE HMPUOOPHI. DIIEKTPHUUYECKHUM
cueTurk. Pacuer nsnexkTposHeprum, mnorpedisseMoil snextpornpudopoM. Koporkoe 3ambikanue. [lnaBkue mpenoxpaHUTENU. NpaBuia
0€3011acHOCTH IIPU PabOTE ¢ UCTOUHUKAMU JIEKTPUUYECKOTO TOKa

JlaGopaTtopHble paboThl

JlaboparopHas pabota Ne 4 “COopka 3JIeKTpUISCKON MU ¥ U3MEPEHUE CHIIBI TOKA B €€ Pa3JIMYHBIX yUacTKax’’
JIaGoparophas pabota Ne 5 «3mepeHue HanpsKEHUS

JlabopaTtopHas pabota Ne 6 "PerynupoBaHue CHIIBI TOKA PEOCTATOM

JIaGoparopHnast pabota Ne 7 “OnpezeneHue CONPOTUBICHUS MPOBOAHNUKA IPY OMOIIY aMIIepMeTpa 1 BOJIbTMETpa”
JIaGoparophas pabota Ne 8 “M3mepeHne MOITHOCTH U pabOThI TOKA B AJIEKTPUYECKOH J1amre”

MarnuTHBIE SIBJEHHS

[TocTostnubie MarHuThl. B3aumopeiicTBue MarHuTOB. MarHutHOe moJjie. MarHMUTHOE TOJIE TOKA. ODJEKTPOMArHUThl W WX TMPUMEHEHHE.
MarnautHoe none 3eminu. MarautHsie Oypu. JleiicTBie MAarHUTHOTO TIOJISL HA MPOBOJHUK C TOKOM. DJEKTPOABUTATENb IIOCTOSTHHOTO TOKA.
JIabopatopHbie paboTHI

JlaboparopHast pabota Ne9 «COopKa 3/1eKTpoMarHuTa 1 UCIIBITAHNUE €0 IeUCTBUS)

JlabopaTtopHas padota Nel0 «3ydeHue 35eKTprudecKkoro IBUTaTessi MOCTOSTHHOTO TOKa (Ha MOJICIIH )»

CgeToBbI€ SIBJICHUA

Hctounuku cBera. [IpsiMmonnHeliHOE paclipoCTpaHEHHUE CBETa B OJHOPOAHOM cpene. OTpakeHue cBeTa. 3akoH oTpaxkeHusd. [1imockoe 3epkaio.
[Ipenomnienue cera. JInnza. @oKycHOE paccTOSHUE U ONTUYECKas cuiia JUH3bL. [locTpoeHne n3o0paxeHuii B TMH3ax. [ 1a3 kak onTudeckas
cucrema. Jlepextsl 3penusi. Onruyeckue NpuOOopsI.

JlaGopaTopHblie paboThI

JlabopaTtopHuas padota Nel 1“Tlonyuenne n3oOpaxeHus! TPU ITOMOIIH JIMH3BI




TemaTn4yeckoe INIAHUPOBAHMUE C YKAa3aHUEM KOJIUIECTBA YaCoB,

OTBOAMMBbBIX HA OCBOCHHC Ka)ICI[Oﬁ TEMBbI

Nen/m Ha3zBanue Tem KoauuecTBO KoauuecTBo KoauuecTtBoO
OTBOAUMBIX YACOB KOHTPOJIbHBIX J1a00paTOPHBIX
pador pador
1 TennoBwie ABICHUS 23 2 3
2 DNEeKTPUUYECKUE SIBICHUS 29 1 5
3 MarsuTHsle SIBICHUS 5 1 2
4 CBETOBEIC SBICHHS 10 1 1
5 [ToBTOpEeHUE 1 - -
HUTOI'O 68 5 11
KaJIeHIlapHO-TeMaTI/I'-IECKOe INIAHUPOBAHHUE
No/Ne HanmeHnoBanus pa3ae/ioB/TeMbl YPOKOB KosnuectBo yacos HMara HMara
TJIaH. daxr.
Tema 1. TEIIJIOBBIE SAIBJIEHUSI (23 uaca)
1/1 BBoaHbIlI MHCTPYKTaX 10 OXpaHe TpyzAa. TemioBoe 1
NBIDKECHNUE. BHYTpEHHS SHEpTHSI.
2/2 CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH. 1
3/3 Buasl remionepenaun. TertonpoBogHocTs. KonBekus. 1
N3nyyenue.
4/4 CpaBHeHHE BUIOB Teruionepeaaun. [Ipumeps! Tenaonepenadn 1
B [IPUPOJIC U B TEXHHKE.
5/5 KonnuecTtBo TemnoTel. Y aeabHas TEMI0EMKOCTh BEIECTBA. 1




6/6 Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAMMOTO JISI HAarPeBaHUS 1
TeJ1a WIN BBIJEJSEMOI0 TEJIOM IIPU OXJIaXIEHUH
717 [TepBUYHBII HHCTPYKTAX 1O OXpaHe TpyzAa Ha pabouem MecTe. 1
JlaGopaTtopnast pabota Ne 1
"CpaBHEHUE KOJIMYECTB TEIIOTHI IPY CMELIEHUH BOJIbI Pa3HOU
TeMnepaTypbl”
8/8 Pemienne 3a1a4 Ha pacyeT KOJIUYECTBA TEIUIOTHI, HAXOXKIACHUE 1
yJIeIbHOM TeIIOEMKOCTH BEIIECTBA.
[TepBUUHBII HHCTPYKTAX IO OXpaHe Tpy/Ja Ha pabodyeM MecTe.
JlaboparopHas pabota Ne 2 «M3mepenue yaenbHOR
TEMJI0EMKOCTH TBEPJIOTO TEIa»
9/9 OHeprus TOIINBA. 3aKOH COXPAHEHHUs U NPEBPAILECHUS 1
HHEPrUM B MEXAHUYECKHX U TEIJIOBBIX MPOIIECCAX.
10/10 Oo6o0maromee 1
IToBrOopenue no teme «TennoBble SIBICHUS»
11/11 KonTponbnas padota Nel "TenioBele siBeHUs” 1
12/12 AHaiu3 KOHTPOJIbHOM paboTs! U Koppekius YY /1. Paznuunsie 1
arperatHble COCTOSIHUS BEUIECTBA.
13/13 IInaBneHue U OTBEPIEBAHNE KPUCTALUIMYECKUX TEIL. 1
14/14 V nenpHas TEIIoTa IJIaBJICHHUS. 1
15/15 Hcnapenue u KoHaeHcauus. 1
16/16 OTHOCHUTEbHAS BIAKHOCTh BO3/lyXa U €€ U3MEPECHHE. 1
[TepBUYHBII HHCTPYKTAX 1O OXpaHe Tpy/Aa Ha paboueM MecTe.
JlaGopaTtopHnast pabota Ne 3 “U3mepeHue OTHOCUTETHHOM
BJIQ)KHOCTH BO3/1yXa C IIOMOIIIBbIO TEpPMOMETpA”
17/17 Kunenue, yaenbHas TemioTta napoodpa3oBaHus 1
18/18 Pemenne 3a1ay Ha pacyeT KOJIMYECTBA TEIUIOTHI IPU 1
arperaTHbIX Mepexoiax.
19/19 Pabora napa u rasa npu pacmupeHuu. /Ipurarens 1
BHYTPEHHETO CTOPaHUsI.
20/20 [TapoBas Typ6una. KI1J] TerioBoro nurarens. 1
21/21 IToBTOpEeHME TeMbl “TenyoBble sABIECHUS 1
22/22 KonTponbras padota Ne 2 «TerioBbie SBICHHUS 1
23/23 AHaJn3 KOHTPOJIBHOM paboTh! M Koppekuus YY1, 1




| O606menue o Teme «TeIIOBbIE IBICHHS

|

Tema 2. QJIEKTPUYECKUE SABJIEHUSA (29 yacoB)

24/1 OnexTpuzanus Ten. J{Ba poaa 3apsiios. 1
25/2 DexkTpudeckoe mosie. JIenmmMocTh SJIEKTPUIECKOTo 3apsia. 1
26/3 Crpoenue aToMma. 1
27/4 OOBSICHEHHE DJICKTPU3AILINH TElL. 1
28/5 DJIEKTPUUYECKUN TOK. DIEKTPUUECKHUE LIETIH. 1
29/6 DNEeKTpUUECKUN TOK B MeTaJUIax. J{efCTBUS JIEKTPUUECKOTIO 1
TOKA.
30/7 Cuna Toka. Mi3Mepenue cuisl Toka. AMITEpMETP. 1
31/8 [TepBUUHBII MHCTPYKTAX MO OXpaHe TpyJa Ha pabodyem MecTe. 1
Jlaboparopuas pabota Ne 4 “COopka IEKTPUICCKON LIETH U
M3MEpEHHE CUJIbI TOKA B €€ Pa3IMYHBIX yyacTKax”
32/9 DJIEKTPHUCCKOE HANPSHKCHHE. 1
33/10 [TepBUUHBII HHCTPYKTAX IO OXpaHe Tpy/Ja Ha pabodyeM MecTe. 1
JlaGopatopHas pabota Ne 5 «M3MepeHue HarpsKeHUs»
34/11 DJIEKTPUIECKOE COMPOTUBIICHNE TIPOBOIHHUKOB. 1
35/12 Peocratsl. [lepBudHbIN HHCTPYKTaX MO OXpaHe Tpyia Ha 1
pabouem mecte. JlabopaTopHas padota Ne 6 "PerynupoBaHue
CHJIBI TOKA PEOCTAaTOM .
36/13 3axon OMa ISl y9acTKa LElu. 1
37/14 Pemenue 3amay Ha 3akoH OMa. 1
38/15 Pacuer conpoTuBIIeHNs TPOBOJIHUKOB. 1
39/16 [TepBUYHBII HHCTPYKTAX 1O OXpaHe Tpy/Aa Ha pabouem MecTe. 1
JlaGopatopnast pabota Ne 7 “OmnpeneneHue CONpOTHUBICHUS
MPOBOIHMKA MPHU TTOMOIIM aMTIEpMeTpa U BOIbTMETpa’ .
40/17 [TocnenoBarenbHOE COETMHEHUE POBOTHUKOB. 1
41/18 [TapayienpHOE COEIMHEHNE TPOBOTHUKOB 1
42,43/19,20 | Pemenue 3a1au o teme «IlapamienbHoe u 2
MIOCJIEIOBATEIHHOE COCTUHEHHUSI IPOBOTHIUKOB).
44/21 PaboTta 1 MOIITHOCTP ANEKTPUUECKOTO TOKA 1
45/22 [TepBUYHBIN HHCTPYKTAX IO OXpaHe TpyJa Ha pabodyem MecTe. 1

JlaboparopHnas pabota Ne 8 “H3mepeHne MOIITHOCTH ¥ paOOTHI
TOKa B AJIEKTPUYECKOM Jamrie”.




46/23 Kongencarop. 1
47124 HarpeBanue npoBOJHUKOB JIEKTPUICCKUM TOKOM 1
48/25 Kopotkoe 3ambikanue. [Ipegoxpanurenu. 1
49,50/26,27 | Pemenue 3aaa4 0 TeMe «DIEKTPUUCCKHE SABICHUS 2
51/28 Konrtponbnas padora Ne 3 “OnekTpuueckue sBICHUSL. 1
DJIEKTPUUYECKUN TOK
52/29 AHanm3 KOHTPOJIBHOW paboThl U Koppekius Y'Y 1. 1
O060011eHIe 3HAHU 110 TeMe «DIEKTPUYECKHE SIBICHHUSDY
Tema 3. MATHUTHBIE AABJIEHUS (SuacoB)
53/1 MaruauTHO€e nojie. MarHuTHOE 1MoJI€ MPSAMOro TOKA. 1
MarHuTtHble TUHHUH.
MarHuTHOE T0JIe KaTyIIKH C TOKOM. DJIEKTPOMAarHuThl M UX 1
54/2 npuMeHeHue. [lepBUYHBINA HHCTPYKTaX 110 OXpaHe Tpyaa Ha
pabodem mecre. JlabopaTopHas pabora Ne9 «Coopka
AJIEKTPOMArHuTa U UCIBITAHUE €r0 JCHCTBUS)
55/3 [TocTostHHBIE MarHUTHI. MarHUTHOE TI0JI€ TOCTOSTHHBIX 1
MarHuToB. MaruuTHoe noje 3eMiu.
JlelicTBME MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM. 1
DnexTpuueckuii JBuraresb. [[epBUYHbBIN HHCTPYKTAX MO
56/4 oxpaHe Tpyaa Ha pabodem mecte. JlabopaTopnast padota Nel(
«M3ydeHune 37eKTpUIeCKOro IBUraTesst MOCTOSIHHOTO TOKa (Ha
MOJICIIN )»
57/5 KonrtponsHas pabora Ne4 no teme «MarHuTHBIE SIBICHUS» 1
Tema 4. CBETOBBIE SIBJIEHUSA (10 yacoB)
58/1 AHanu3 KOHTPOJIbHOM paboThl U kKoppekuus Y'Y 1. Uctounuku 1
cgeta. [IpsMonuHeiiHOe paclipoCcTpaHEeHHE CBETa
59/2 BunnMoe nBmxeHNE CBETHIT 1
60/3 OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS. 1
61/4 [Tmockoe 3epkaiio. 3epKajbHOE U PACCESTHHOE OTPAKEHUE 1
CBETa
62/5 [Ipenomiienue cBera. 3aKOH MPEJOMIICHUS CBETA. 1
63/6 Jlunzel. M300paxeHus, TaBaeMble JTHH3AMHU 1
64/7 [lepBUYHBII HHCTPYKTaX IO OXpaHe TpyAa Ha pabodyeM MecTe. 1

JlabopaTtopHnas pa6ora Nel 1“Tlonyuenue n3o0pakxeHus Ipu




IIOMOIIIY JIUH3EL

65/8 Pemenue 3aay Ha TOCTPOCHUE B JIMH3AX. 1
66/9 KontposnbHast padora Ne 5 “CeToBbIC sIBJICHUS 1
AHanmM3 KOHTPOJIbHOM paboThl U Koppekus Y'Y/, ['ma3 u 1
67/10 .
3penne. Ouku. @oTtorpaduueckuii anmapar.
Tema 4. IOBTOPEHMUE (3 uaca)
68/1 IToBTOpEHME MpOIACHHOTO 3a Kypc pu3nku & kiacca. 1
Hroro: 68




