I IlnanupyeMsblie pe3yJbTAThl OCBOEHHS NPEeIMETHO-OPHEHTHPOBAHHOIO Kypca
«PenieHne 32124 NOBbIIICHHOH CJI0KHOCTH 110 (hU3HKe)»
IIpenmeTHbIe pe3yJibTATHI
Y4yenuk 8 ki1acca HayuuTCs:
e coOmoaaTh mpaBwia 0O€30MACHOCTH W OXpaHbl TpyAa Npu pabore ¢ y4yeOHBIM H
J1a00paTOPHBIM 000PYIOBAHUEM;
® TIOHMMATh CMBICII OCHOBHBIX (PM3WYECKUX TEPMHHOB: (PU3UYECKOE TENO, (PU3MUECKOe
siBIIeHUE, (PU3NUecKasi BEIMYNHA, SMHUIIB H3MEPEHUS,
® pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh IPHU TMOMOIIU (HU3HUECKUX
METOJIOB; aHAJTU3UPOBATh OTJIEIbHBIC 3TaIlbl MMPOBEICHUS HCCIIEOBAaHUM U HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH U OIBITOB;
® CTaBUTHh ONBITHI MO MCCIECIOBAHUIO (PU3NUYECKUX SIBJICHUM WM (PU3MUECKUX CBONCTB
Ten 0e3 HMCHOJb30BAaHUS NPSIMBIX H3MEPEHMId; Mpu 3TOM (GopMyiaHpoBaTh HpodiieMy/3afady
y4eOHOr0 IKCIEPUMEHTA; COOMPATh YCTAHOBKY M3 IMPEAJIOKEHHOTO 00OPYIOBAHMS; IPOBOIUTH
OTIBIT ¥ POPMYITUPOBATH BHIBOIBI.
[Ipumeuanue. [Ipu npoBeaeHun uccieqoBaHUS (U3NYECKUX SBICHUM H3MEPHUTEIbHBIC

npuOOpbl UCHOJB3YIOTCS JIMIIb KaK JaTYMKH HM3MEPEeHUS (PU3NYECKUX BEIWYUH. 3amucu
MOKa3aHUM NMPSIMBIX U3MEPEHUM B 3TOM CiIy4yae He TpeOyeTcsl.

® [IOHMMATh POJIb SKCIIEPUMEHTA B [TOJIyUEHUN HAyYHOU MH(OpMaLUu;

® [POBOAUTH MpPSIMbIE M3MEPEHMs] (PU3NYECKUX BEJIMYMH: BpEMs, pacCTOSHHUE, Macca
Tena, 00beM, cuila, TeMIepaTypa, aTMoc()epHOe J1aBJIeHHE, BIAXHOCTh BO3yXa, HAIIPSKEHUE,
CHJIa TOKA,; IPY 3TOM BbIOMPATh ONTUMAJIbHBIN CIIOCOO N3MEPEHHUS U UCIIOIb30BaTh IPOCTEHIIINE
METO/bI OLICHKH ITOIPEIIHOCTEN N3MEPEHUM.

[pumeuanue. Jlrobas yueOHasi mporpaMma J0JKHA 00ECTICYMBATh OBIIAJCHUE MPSMBIMU

HU3MCPCHHUAMU BCCX IMCPCUUCIICHHBIX (bHSH‘leCKHX BCJINYHH.

® [POBOAMTH HCCIIECOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH C HCIOJIb30BaHUEM
OPSAMBIX W3MEPEHUIl: NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (DMKCHPOBATh pe3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TaOIHUI] M IpadUKOB, JeNaTh BBIBOJbI
10 pe3yJIbTaTaM UCCIIEI0BaHNUS;

® [POBOAUTH KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEJIWYUH: TPH BBIIOJHEHUU
U3MEpeHuil coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys NPEAOKEHHONH WHCTPYKIMH,
BBIUMCIISTH 3HAYEHHUE BEIMYMHBI U aHAJIM3UPOBATh MOJIYyYEHHbIE PE3YIbTAThl C YYETOM 3a/1aHHOM
TOYHOCTH U3MEPEHUN;

® aHAJIM3UPOBATh CUTYallMU NMPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa, Y3HaBaTh B HUX
NPOSIBIIEHUE M3YUYEHHBIX (U3MUECKUX SBJICHUM WM 3aKOHOMEPHOCTEW U INPUMEHSTh
UMEIOIIMECs 3HAHUS IS UX OObACHEHMS;

e [IOHMMAaTh NPHUHLMUIBI JEHCTBUS MalllMH, NPUOOPOB U TEXHUUYECKUX YCTPOICTB,
yCIIOBUS UX 0€30MaCHOT0 UCIOJIb30BaHUS B TIOBCEIHEBHOM JKU3HH;

® JCIIOJIB30BaTh IPH BBHIMOJHEHUH Y4EOHBIX 3a7jau HAy4HO-TIOMYJISPHYIO JUTEPATYPY O
(bU3MUECKUX SBICHUSX, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHeT.

Yuenuk 8 ki1acca MoJy4uT BO3MOKHOCTh HAYYHTHCH:

® O0CO3HaBaTh LIEHHOCTb HAyYHBIX HCCJIEIOBAaHUM, poJib (PU3UKK B pPACHIMPEHUU
IpeJICTaBICHU 00 OKpYXKalOIIeM MUpPE U €€ BKJIaJ B YIy4IlIEeHUE KaueCTBA KU3HU;

® JCIIOJIB30BATh MPHUEMBI IOCTPOCHUS (PU3NUECKUX MOJIENEH, MoMcKa U (OPMYIUPOBKH
JI0Ka3aTeNNbCTB BBIIBUHYTBIX THIIOTE€3 M TEOPETUYECKMX BBIBOJOB HA OCHOBE AMIIMPUUYECKU
YCTaHOBJIEHHBIX (DAKTOB;

® CpaBHMBATb TOYHOCTh HW3MEPEHUs (PU3MUECKHMX BEIMYMH MO BEIUYMHE UX
OTHOCHUTEJIBHOM MOTPEIIHOCTH MPU IPOBEACHUH MPSIMBIX U3MEPEHUH;



® CaMOCTOSITEJIbHO NPOBOJUTH KOCBEHHBIC H3MEPEHHs] M HCCIEAOBAaHUS (PU3UUECKUX
BEJIMYMH C MCIIOJIb30BAHUEM PA3IMYHBIX CIIOCOO0B M3MepeHus: PU3NYECKUX BEIIMYNH, BRIOUPATh
CpeACTBa M3MEPEHHUsI C YYETOM HEOOXOJUMON TOYHOCTH H3MEPEHUH, 0OOCHOBBIBATH BHIOOP
crocoba M3MepeHus, aJeKBATHOrO MOCTABJICHHOHN 3a7aue, MPOBOAUTH OLIEHKY JOCTOBEPHOCTH
IIOJIyYEHHBIX PE3Yy/IbTATOB;

e BOCIpUHUMATh HH(OpPMALNIO (U3HUECKOTO COACpkKAHUS B HAYYHO-TIOMYJISPHOMN
JUTepaType U CpeACTBaX MaccoBOil HHGOpPMALMU, KPUTUYECKH OLEHUBATh IOJIYYCHHYIO
UH(OPMALINIO, aHATH3UPYS €€ COIepKaHue U JaHHbIe 00 HCTOUYHUKE HH(pOpMaIy;

® C03/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIECHUS O PU3NUECKHUX SIBICHUAX
HA OCHOBE HECKOJBKHX HCTOYHUKOB MH(OPMAIIMH, COIPOBOXK/IATH BBICTYIIJICHHE MPE3eHTAllNEH,
YUUTBIBAsI OCOOCHHOCTH ayTUTOPUU CBEPCTHHUKOB.

TenoBble ABIEeHUSA

Y4yeHuk 8 ki1acca HayYuTCs:

® pacrio3HaBaTh TEIUIOBBIC SIBICHUA M OOBSICHATh Ha 0aze HMMEIOUIMXCS 3HaHUM
OCHOBHBIE CBOWMCTBA WJIM YCJIOBHUS MPOTEKAHUS ATHUX SIBICHUU: Muddy3us, n3MeHeHue o0bema
Tel NpPU HarpeBaHUU (OXJAXKIEHUH), OoJblIas CKUMAEMOCTh Ta30B, Majlas CKHUMAaeMOCTh
KUAKOCTEH M TBEPABIX TeN;, TEIJIOBOE PAaBHOBECHE, HCHAPEHUE, KOHJEHCAIUs, IJIaBJICHUE,
KpUCTAIIM3AIUs, KHUIICHHE, BIAXKHOCTh BO3[yXa, pa3jM4HbIE CIOCOOBI Teronepeaaun
(TEenIonpoBOHOCTh, KOHBEKIUS, U3JIyYE€HUE), arperaTHble COCTOSIHUS BELIECTBA, MOTJIOLICHUE
SHEPIrUM IPU HMCHAPEHUU KUAKOCTH U BBIIEICHUE €€ MPU KOHACHCALMM Iapa, 3aBUCHMOCTh
TEMIIEPATYpPbI KUIIEHUS OT JAABJICHUS;

® OMNUCHIBATh W3YYCHHBIC CBOMCTBA T€J U TEIJIOBHIC SBICHUS, UCIIONB3Ys (PU3NUECKUE
BEJIMYMHBI: KOJMYECTBO TEILIOThI, BHYTPEHHSISI SHEPIUsl, TEMIIEPATYPa, yAEIbHAs TEIJIOEMKOCTh
BEIIECTBA, YJACIbHAs TEIUIOTA IUIABJICHHS, YJENbHAas TEIIoTa MapooOpa3oBaHUs, yJelbHas
TEIUIOTa CropaHus TOIUIMBA, KOI(D(PUIMEHT MOJE3HOTO IEHCTBHUS TEIUIOBOTO JBUTATENS; MPHU
ONKCAaHWM TPABWIBHO TPAKTOBATh (PUIUYECKUN CMBICI HCIOIB3YEMBIX BEIHYUH, WX
0003HaYCHHSI U €TUHUIIBI U3MEPEHHS, HAXOIUTH (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO
BEJIMYHMHY C APYTUMH BEITMUYNHAMH, BEIYUCIATH 3HAYCHHE (PU3NIECKOI BEIIMIHHEI,

® AHAJINM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBJIECHUS U IIPOLIECCHI, UCIONb3Ysl OCHOBHBIE
MIOJIO)KEHUSI aTOMHO-MOJIEKYJISIPHOTO YYE€HHsS O CTPOCHMM BEIIECTBA M 3aKOH COXPAHEHUS
SHEpPruuy;

® pasauyaThb OCHOBHBIE NMPU3HAKU M3YYEHHBIX (U3UUECKUX MOJIeNel CTPOEHUs ra3os,
KUJKOCTEN U TBEPJBIX TEI;

® [PUBOJUTH MNPUMEPHl MPAKTUYECKOTO HCMONb30BaHUS (U3UYECKUX 3HAHUUH O
TEIUIOBBIX SIBJICHUSX;

e pemaTh 3aJa4M, HCIOJIb3ysl 3aKOH COXPAaHEHUS SHEPruu B TEIUIOBBIX Ipolieccax U
dbopMyibl, CBs3bIBalOIIME (U3MUECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TeMIeparypa,
ylIenbHas TEIUIOEMKOCTh BEILIECTBA, YAEHAbHAs TEIUIOTA IIIABJICHMS, YJelbHas TEIJIoTa
napooOpa3oBaHus, yAeidbHas TEMJOTa CTOPAaHUS TOIIMBA, KOA()(PUIMEHT MOJE3HOro AEHCTBUS
TEIUIOBOTO JIBUTaTessl): HAa OCHOBE aHalM3a YCJIOBMS 3aJjaud 3alMChiBaTh KpaTKoe YCIIOBHE,
BBIIETATh (PU3MUYECKHUE BEIUYMHBI, 3aKOHbI M (OpPMYJbl, HEOOXOIHMMBIE NJsi €€ pelleHus,
IPOBOJUTH PAcUYEThl U OLIEHUBATh PEAIbHOCTH MOJIyYeHHOTO 3HaUeHHsI (PU3MUeCcKOr BEIMYMHBI.

Yuenuk 8 kij1acca MoJy4YuT BO3MOKHOCTh HAYYHTHCH:

® JCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBICHHAX B TIOBCEAHEBHOM IKU3HH JUIS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 37I0POBbS U COOJIIOJIEHHUS] HOPM 3KOJIOTMYECKOT0 MOBEJICHHS B OKPY’KaIOIIel cpele;
MPUBOJUTE MIPUMEPHBI SKOJIOTUYCCKUX HOCJ'I@)ICTBI/II\/'I pa6OTBI }IBHFaTeHefI BHYTPCHHCTO CropaHus,
TEIUIOBBIX U TUAPOIIEKTPOCTAHIINN;

® paziIuyaTh TPAHUIBl MPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB, TMOHHMMAaTh BCEOOLIUIT



xapakTep (PyHIAMEHTAIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPAaHEHMs HHEPIMH B TEIIOBBIX
IpoLeccax) ¥ OTPaHNYCHHOCTh HCIOIb30BaHNS YaCTHBIX 3aKOHOB;

® HAXOOUTh AaJeKBATHYIO TPEAJIOKEHHON 3amade (PU3MUYECKYI0 MOJAEIb, pa3pemaTh
npoOiieMy Kak Ha OCHOBE HMCIOUIMXCS 3HAHUM O TEIUIOBBIX SIBICHUSAX C HCIIOJIB30BAaHUEM
MaTeMaTHYECKOT0 anmnapaTa, Tak 1 pHU OMOIIM METOJIOB OIICHKH.

JJIeKTpHYecKHe U MATHUTHBIE SIBJIEeHUS

Y4yeHuk 8 ki1acca HayYMTCA:

® pacro3HaBaTh AJIEKTPOMATHUTHBIC SIBICHUS M OOBSICHATH HAa OCHOBE HMEIOIIUXCS
3HAHUM OCHOBHBIE CBOMICTBA WJIM YCIOBHUSI TNPOTEKAHMsI STUX SIBJICHWM: AJIEKTpU3ALUS Tell,
B3aUMOJICHICTBUE 3apsA]0B, 3JEKTPUYECKMH TOK M €ro JeicTBus (TEIUIOBOE, XUMHUYECKOE,
MarHMTHOE), B3aUMOJIEIICTBIE MAarHUTOB, AIEKTPOMarHUTHas MHAYKLNSA, JEMCTBHE MarHUTHOIO
[OJs Ha IPOBOJHUK C TOKOM M Ha JABWXKYLIYIOCA 3apsDKEHHYIO 4YacTully, JelcTBue
AIIEKTPUYECKOTO I0JI Ha 3apsUKEHHYIO YacTHILY, 3JIEKTPOMAarHUTHBIE BOJIHBI, IPSIMOJIMHEHHOE
pacrpoCTpaHEHHUE CBETA, OTPAKEHHUE U NPEIIOMIICHUE CBETA.

® COCTaBJISATh CXEMbl JJIEKTPUUECKUX LIETEH C MOCIEeI0BATEIbHBIM U IapaljelIbHbIM
COEIMHEHUEM BJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYEHMSI SJIEMEHTOB AIEKTPUUYECKUX LieTel
(MCTOYHMK TOKA, KJIFOY, PE3UCTOP, PEOCTaT, JIAMIIOUKA, aMIIEpMETP, BOJIBTMETD).

® JCIOJb30BaTh ONTHUYECKUE CXEMBI JUIsl IOCTPOCHMS N300paKEHUN B IJIOCKOM 3€pKajie
U coOuparomeii TuH3e.

® OIUCHIBATh H3YYEHHBIE CBOICTBAa TEN U SJIEKTPOMATHUTHBIE SBJICHUS, HUCHOJB3YA
¢u3nyeckue BEJWYMHBL: SJICKTPUUYECKUHA 3apsijl, CHJa TOKa, 3JIEKTPUYECKOe HalpshKeHue,
AIIEKTPUUYECKOE COMPOTUBIICHUE, YACIBbHOE CONPOTUBICHNE BEUIECTBA, PadOTa AIIEKTPHUYECKOTO
[OJIsl, MOIIHOCTh TOKa, (POKYCHOE pacCTOSIHUE M ONTHYecKas CHjla JIMH3bl, CKOpPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA; MPU ONMCAHUU BEPHO TPAKTOBATh
(Gu3n4ecKuil CMBICI HCHOJb3YEMBIX BEJIWYMH, WX OOO3HAUEHUS U €IUHULBI H3MEPEHUs;
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMYUHY C APYTUMH BETHUYNHAMU.

® aHAJIM3UPOBATh CBOMCTBA TEJN, 3JIEKTPOMArHUTHBIE SBJICHHUS M MPOLIECCHI, UCHOIb3YS
(du3nUeckre 3aKOHbI: 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsaaa, 3akoH OMa 11 yyacTka Liend,
3akoH Jxoynsa-JIeHna, 3aKOH HPSMOJMHEMHOIO pPACIPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUs
CBETa, 3aKOH MPEJIOMJICHHs CBETa; MPU 3TOM pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
€ro MaTeMaTUYeCKOE BbIPaKEHUE.

® [PUBOJUTH MNPUMEPHl MPAKTUYECKOTO HCMONb30BaHUS (U3UYECKUX 3HAHUUH O
AIIEKTPOMAarHUTHBIX SIBJICHUSIX

® pelaTh 33/1a4M, UCTIONb3Ys PU3NUECKHe 3aKOHBI (3akoH OMa 171 yJacTKa [EeMnH, 3aKOH
Jlxoynsa-JIeHna, 3aKOH NPSMOJMHENHOTO PacHpOCTPAHEHUS CBETa, 3aKOH OTPaKCHMs CBETA,
3aKOH MPEJOMJICHHsI CBeTa) U (OPMYJIbI, CBA3BIBAIONINE (PU3MUYECKUE BEIMYMHBI (CHJIa TOKa,
IIEKTPUYECKOE HANPSDKEHUE, DJIEKTPUYECKOE COIPOTUBIIEHHUE, YIEIbHOE CONPOTHUBIICHUE
BElIEeCTBa, paboTa MEKTPUYECKOTO MOJIs, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSIHUE U ONTHYECKast
CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI U 4YacTOTa CBeTa, (OPMYIbI
pacuera AJIEKTPUYECKOTO COIMPOTUBIICHUS MIPH MOCIE0BATEILHOM U MapajlIeIbHOM COEAMHEHUN
IPOBOJIHUKOB): Ha OCHOBE aHajJM3a YCJIOBHA 33Ja4yM 3alUChIBATh KPAaTKOE YCJIOBHUE, BBIJIEISATH
¢buznyeckue BENUYUHBI, 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE JIsi €€ pPELIeHHUs, MPOBOIUTH
pacyeThl U OLIEHUBATh PEAIbHOCTh MOJYUYEHHOTO 3HAYeHUs (PU3UUECKON BETMYUHBI.

Yuenunk 8 kij1acca MoJy4YuT BO3MOKHOCTh HAYYNTHCH:

® JCIIOJIB30BATh 3HAHUS 00 DJEKTPOMATHUTHBIX SIBJICHUSX B MOBCEIHEBHOM >KU3HU IS
oOecrieyeHHs 6€30MaCHOCTH MU 00paleHUH ¢ TPHOOpaMH U TEXHUUYECKUMH YCTPOUCTBAMHU, IS
COXPaHEHMs 370POBbs U COOJIIOJIEHHS] HOPM 3KOJIOTMYECKOI0 MTOBEJICHHSI B OKPY’KaIOIIeH cpelie;
IPUBOIUTH MPUMEPHI BIUSAHUS JIEKTPOMArHUTHBIX M3JIy4€HHUH Ha )KUBbIE OPraHU3MBI;

® paziIuyaTh TPAHUIBl MPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB, TMOHHMMAaTh BCEOOLIUIT



xapakTep (yHIAMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHHs JJIEKTPHUECKOro 3apsijia) H
OrPaHUYEHHOCTh HCIOJIb30BAHUS YAaCTHBIX 3aKOHOB (3akoH Oma ais ydyacTKa IeNH, 3aKOH

Hxoyns-Jlenua u np.);

® JCIOJb30BaTh MPUEMBI MTOCTPOCHUS (HU3MUECKUX MOJENEl, MorucKa U GopMyITUPOBKHU
JIOKa3aTeJIbCTB BBIJBUHYTHIX THIIOT€3 M TEOPETUYECKHX BBIBOJOB HA OCHOBE AMITUPUYECKHU

YCTaHOBJICHHBIX (baKTOB;

® HAXOOUTh AaJIeKBATHYIO TPEAJIOKEHHON 3amade (U3MYECKYI0 MOJEeNb, pa3pemarhb
npobjeMy Kak Ha OCHOBE HWMEIOIIMXCA 3HAHUH 00 SJICKTPOMAarHUTHBIX SIBJICHUSX C

HCIIOJIB30BAHUEM MATEMaTHYCCKOI'O arlrapara, TaKk v IIpu oMo METOJ0B OLICHKH.

1. TemnjoBbie ABJICHUSA
Yuenuk 8 kjiacca HaAyqYuTCs

v

HOHUMATh M OOBSCHATH (PU3UYECKHE SIBICHUS: KOHBEKIIMS, U3ITy4CHHE,
TCIUIONMPOBOAHOCTH, U3BMCHCHHC BHyTpeHHeﬁ OHCPIrHU TCJia B PpC3YyJIbTATC
TeIUIoNnepeiaun Win paboThl BHEITHUX CHJI, HCapeHue (KOHICHCANUs) U TUIABIICHUE
(oTBepleBaHKE) BEIIECCTBA, OXJIAXKICHHE )KUIKOCTH IPU UCIIAPCHUY, KUTICHUE,
BBINIAJICHUE POCHL;

HU3MCPATL: TCMIICPATYPY, KOIMYCCTBO TCIUIOTHI, YACIbHYIO TCIIJIOCMKOCTh BCIICCTBA,
YAEIBbHYIO TEIUIOTY IIABJICHHS BELIECTBA, BIAXXHOCTh BO3/yXa;

IIOHUMATDb IMPUHIUIT I[el\/JICTBI/ISI KOHACHCAOWMOHHOI'O U BOJIOCHOI'O TUTPOMETPOB,
[ICUXPOMETpA, JABUTATENsI BHYTPEHHETO CrOpaHus, TapOBOi TYpOHHBI H CIIOCOO0B
obecriedeHrst 6€30MaCHOCTH MIPU X UCTIOIb30BaHNH;

HOHMMATh CMBICIIA 3aKOHA COXPAHCHHUS M TIPEBPALICHHS SJHEPTUH B MEXaHUYCCKHUX U
TCIJIOBBIX IMMPOLECCaX U YMCHUEC IPUMCHSATL €T0 Ha ITPAKTUKCE,

BBIIIOJIHATE PACUYCThI JJISI HAXOXKACHUA YHGHLHOﬁ TCIIIOEMKOCTH, KOJIMYCCTBA TCIIJIOTHI,
HGO6XOZ[I/IMOFO AJi Harp€BaHus TEJI1a UK BBIACIACMOI'O UM IIPU OXJIAXKICHUH, YHCHBHOﬁ

TEIJIOThI CrOPaHUs TOIUIMBA, YAECIbHOM TEIUIOTHI IIJIaBICHUS, BIAXKHOCTH BO3AYyXa,
YACIBHOU TEIJIOTHI TapooOpazoBanus U kouaeHcanuu, KI1J[ termoBoro aBurarerns;

YueHuk 8 kJj1acca HOJIY4YUT BO3MOKHOCTD

v’ HCHOJIB30BAaTh 3HAHWS B IMOBCEIHEBHOW XU3HU JIst 0OecrieyeHus 6e30MacHOCTH
npu oOpaleHnH ¢ mpudopaMy U TEXHUYECKUMHU YCTPONCTBAMU, /711 COXPaHEHHS
3I0pOBbsS. U COOJIIOJIEHUST HOPM D3KOJIOTUYECKOrO TOBEJACHHUS B OKpY’KaIOLIEH
cpene

2. 3J1eKTpnqec1cne SABJICHUA

Yuenuk 8 kj1acca Hay4YHuTCA

4 00BICHITH (1)I/ISI/IIICCKI/IG SABJICHUSA: DJICKTpHU3alWsa TCJI, HArp€BaHUEC IMPOBOAHUKOB
AIEKTPUUYECKUM TOKOM, OJJIEKTPUYECKMH TOK B METaIaX, JJIEKTPUUYECKUE
SIBJICHUS C IO3ULUU CTPOEHUS aTOMa, IEUCTBUS IEKTPUUECKOTO TOKA;

v\ U3MEpATh. CWJIy DJJICKTPHUUYECKOTO TOKa, DSJEKTPUYECKOe  HampsDKEHUE,
ANEKTPUUECKUN 3apsl, JIEKTPUUECKOE CONIPOTUBIICHHUE;

v WCcclenoBaTh 3aBUCHMOCTH: CHJIBI TOKA Ha y4YacTKe LENH OT JJIEKTPUYECKOTO
HaIpsKEHUs, 3JIEKTPUUECKOTO CONPOTHUBIICHHS] IMPOBOJHHMKA OT €ro JJIMHBI,
IJIOLIA/I MTOTIEPEYHOI0 CEUEHUs U MaTepuaa;

v TIPUMEHSTHh Ha MPAKTHKE: 3aKOH COXPAHEHHUS IMEKTPUIECKOTO 3apsa, 3akoH Oma
JUISL y9acTKa 1enu, 3aKoH Jxoyns - Jlenua;

v/ BBINIOTHSATH PacyeThl A7l HAXO0XKJICHHUS: CUJIBI TOKA, HAMIPSHKEHUS, COTIPOTUBIICHUS
NP TTApAJUIETFHOM U TTOCIIEIOBATEIFHOM COCTMHEHUH TIPOBOTHUKOB, YACIHHOTO
COTPOTUBIICHUSI TPOBOJHHUKA, Pa0OTHI M MOIIHOCTU DJIEKTPUUECKOTO TOKa,
KOJIMYCCTBA TCIUIOTBI, BBIACIIACMOr0O MNPOBOJHUKOM C TOKOM, C€MKOCTH
KOHJICHCATOpa, padOThl  ANEKTPUYECKOTO TMOJIA KOHAEHCATOpa, DSHEPTrUu
KOHJIEHCATOPa;



Yuenuk 8 kj1acca NOJYYHT BO3MOKHOCTD
v/ HCNOJIB30BATh 3HAHUS B MMOBCEIHEBHOMN KU3HH VIS 0OeCIieueHus 6€30MacCHOCTH
npu oOpaleHny ¢ MpudopaMu U TEXHUYECKUMHU YCTPOHCTBAMU, JJISI COXPAaHEHUS
3JI0pOBbsSI M COOJIOAECHUS HOPM HKOJOTMUYECKOrO IOBEIEHHUS B OKpYyKarolleh
cpene

3. DJIeKTpOMarHMuTHbBIE SIBJIEHUS
Ydennk 8 ki1acca HAYYHTCSA
v' 00BSCHATH (U3MUYECKUE SBJICHHS: HaMarHMYEHHOCTh JKelie3a U  CTally,
B3aMMO/ICHCTBUE MarHUTOB, B3aMMOJICHCTBUE MPOBOIHUKA C TOKOM M MarHUTHOMN
CTPEJIKH, IeWCTBUE MArHUTHOTO TIOJISl Ha MIPOBOJTHHUK C TOKOM;
v/ BBIIOJHATh MCCICAOBAHUS 3aBHCHUMOCTH MArHHUTHOTO JICWCTBUS KATYIIKH OT
CHUJIbI TOKA B LIETIH;

Yuenuk 8 kj1acca NOJYYUT BO3MOKHOCTD
v’ HCHONIB30BaTh 3HAHWS B IMOBCEHEBHOW XU3HU s 0OecrieyeHns 6e30MacHOCTH
npu oOpaleHny ¢ MpudopaMy U TEXHUIECKUMHU YCTPOHUCTBAMH, JJISI COXPAaHEHHUS
3JI0pOBbsI M COOJIOACHUS HOPM 3KOJOIMYECKOI'O IOBEJIEHHS B OKpY’Karolien
cpene

4. CaeToBbl€ sIBJIEHHUS
YueHnuk 8 kj1acca Hay4YHTCSA

v OOBSCHATh (pyU3MUEecKHe SBICHUS: TNPSMOJIMHEHHOE paclpoOCTpaHEHHE CBETa,
o0pa3oBaHMe TEHH U MOIYTEHU, OTPAXKEHUE U NPEIOMIICHUE CBETa;

V' u3MepATh GOKYCHOE PACCTOSTHUE COOMPAFOIICH JTMH3BI, ONITUYCCKYIO CHUTY JTMH3HI,

v/ BBINOJHATH MCCJIEIOBAHUS 3aBUCUMOCTH: H300paXXeHHUs OT PpaCIOI0KEHUS
JIAMITBI Ha PAa3JIMYHBIX PACCTOSHUSAX OT JIMH3BI, YIIIa OTPAKCHUS OT yTria MaJeHus
CBETa Ha 3epKajo;

v\ TpUMEHSTHh Ha MPAKTUKE: 3aKOH OTPAaXCHHUsS CBETA, 3aKOH IMPEJIOMJICHHUS CBETa,
3aKOH MPSMOJIMHEWHOTO PACIPOCTPAHEHHUS CBETA;

v’ - paznuuath (HOKyC JMH3BI, MHUMBIH (DOKYC M (OKYCHOE PAacCTOSHUE JIMH3HI,
ONTUYECKYIO CHJIy JIMH3bI M ONTHYECKYI0 OChb JIMH3bI, COOHpPAIOLIYI0 H
pacceuBalONIyl0  JIMH3bI, HW300paKE€HHUs, JaBaeMble  coOHWparme u
pacceuBaroLIeH JINH30M;

Yuenuk 8 kj1acca NoJIy4uT BO3MOKHOCTD

v’ HWCIONIB30BAaTh 3HAHWS B MOBCEHEBHON XU3HU s 0OecrieyeHns 6e30MacHOCTH
npu oOpalieHnu ¢ MpuOOpaMy U TEXHUIECKUMHU yCTPOHUCTBAMHU, JISI COXPaHEHHUS
3JI0pOBbSI M COOJIOACHUS HOPM HKOJOTMUYECKOTO IOBEIEHHUS B OKpYKarolen
cpene

MeTal’lpe}IMeTHLIe Pe3yJdbTaThbl

PerynstuBubie YY/I:
Y4eHHK HAYyYUTCH:
v/ caMOCTOATENILHO OOHAPYKUBATH U (HOPMYIHPOBATH YIEOHYIO POOIIEMY,
ONpPEAEISIOT Henb Y /1;
v/ BBUIBHIaTh BEPCUH PENIEHHS TPOOIIEMBI, 0CO3HABATh (M HHTEPIIPETUPOBATH B
cilyyae He0OXOAMMOCTH) KOHEUHBIH pe3ysbTaT, BHIOUPaTh CPEJCTBA JOCTHXKEHHS
EJIN U3 TIPE/TIOKESHHBIX, a TAK)KE UCKATh UX CAMOCTOSTEIBHO;
v’ COCTaBJISATH (MHIMBUIAYATHHO UK B TPYIIIIC) IUIAH PEIICHHS TPOBIEMBbI
(BBITIOJTHEHUS TTPOCKTA)
Y4YeHHMK NOJYYHT BO3MOKHOCTh HAYUUTHCSH:



pa3pabarbIBaTh MPOCTEUIIINE AITOPUTMBI PELLICHUS 3324
CBEpSITh, paboTasi 1o IUIaHy, CBOM JIEUCTBUS C IIEJIbI0 U TPU HEOOX0IMMOCTH
UCTIPABJIATH OIIUOKH CAMOCTOSTENBHO (B TOM YHUCIIE M KOPPEKTUPOBATH IUIaH);
v/ COBEpIIECHCTBOBATH B JMAIIOTE C YUUTEIEM CAMOCTOSTEIBHO BHIOPAHHBIE
KPUTEPHUH OLICHKH.
Ilo3naBarebHble YY:
YYyeHHK HAYYUTCH:
v’ hOpMHpPOBaTh NPEACTAaBIEHUE O (PU3NUECKON HAyKe KaK chepe YenToBeUeCcKon
NESTENIbHOCTH, O €€ 3HAYMMOCTHU B Pa3BUTUH LIMBUIN3ALINN;
v IIPOBOAUTHL HAOIIOJECHUE U DKCIIEPUMEHT 101 PYKOBOACTBOM YUHTEIS;
v/ OCYIIECTBJISATh PACUIMPEHHBIH MOUCK HH(GOPMAIIUK C UCIIOJIB30BAHIEM PECYPCOB
oubnuotek u HTepHeTAa;
v/ omnpenessTh BO3MOKHBIE HCTOYHUKH HEOOXOMMBIX CBEICHU, aHATM3UPOBATh
HalJeHHYI0 HH(OPMAIIUIO U OLIEHHUBATH €€ T0CTOBEPHOCTH
v’ HCHOJIB30BaTh KOMIIBIOTEPHBIE M KOMMYHHKAIIMOHHbIE TEXHOJIOTUH JUIS
JOCTUKEHHSI CBOUX LIETICH;
v/ co3/1aBaTh ¥ PEOOPA3OBBIBATH MOJIEIH M CXEMBI IS PEIICHUS 3a/1a4;
Y4YeHUK MoJIy4YUT BO3MOKHOCTh HAYUHTHCS:
v 0CYyHIECTBIATHL BEIOOP HanOoiee 3P HEKTUBHBIX CIOCOOOB pELIEHHs 3a1a4 B
3aBHUCHUMOCTH OT KOHKPETHBIX YCIIOBHIA;
aHAJM3UPOBATh, CPABHUBATb, KJIACCU(UIIMPOBATH U 00001ATh (PAKTHI U SBICHUS;
JlaBaTh OIPEICICHUSI TOHATHSIM.

AN

AN

Kommynukarusubie YY ]

Y4yeHuk HayuuTCs:

v/ caMOCTOSTENFHO OPTraHM30BbIBATh YU€OHOE B3aUMO/ICHICTBUE B IPYIIIC
(ompenenstoT 00IIUe 1EH, JOTOBAPUBATHCS IPYT C IPYTOM H T.1I.);

v’ B IMUCKYCCHH BBIIBHIaTh aPIyMEHTBI U KOHTPAPTyMEHTBL;
Y4YeHuK NoJy4YuT BO3MOKHOCTD HAYUYHThCSH:

v KPUTHYHO OTHOCHTBHCS K CBOEMY MHEHHIO, C IOCTOMHCTBOM IPH3HABATh
OLIMOOYHOCTh CBOETO MHEHHUS U KOPPEKTUPOBATH €T0;

v’ TIOHMUMas MO3UIIHIO JIPYTOro, pa3invaTh B €r0 peyr: MHEHHE (TOUKY 3pCHHUS),
JI0Ka3aTeNIbCTBO (apryMEHTHI), (PaKThl (TUIIOTE3bI, TEOPHH);

v/ B3[JISSHYTH HAa CHTYAIMIO C HHOW MO3UIIMH U JOTOBAPHUBATHCS C JIFOJBMU HHBIX
MTO3HIIAMN.

JIn4HOCTHBIE pPe3yJIbTAThI

y o0yuarommuxcs 8 kiaacca OyayT (popMHUPOBATHCA CIeAYONIHE KayecTBa:

HE3aBUCHUMOCTh U KPUTUYHOCTH MBIITUICHHUS;

BOJISL U HACTOMYMUBOCTD B IOCTHIKEHUU 1IEJIH.

MIOJIOXKUTEIHLHOE OTHOIIEHHE K MTPOLIECCY MO3HAHUS;

CTpeMJICHHE K MMO3HaHUIO (TIPOSBIATH BHUMaHKE, yIUBICHHUE, )KeIaHue 00bIie
y3HaTh);

YMEHUE CaMOCTOSITEIbHO NPUHUMATh PEILICHHUS;

WCIIOJIHUTENIbHAS JUCIMUITIINHA.

AN NI NN

AN

Il Conep:xkanue npeaMeTHO-OPHEHTUPOBAHHOIO Kypca
«Pemienye 32124 NOBbILICHHOM CI0KHOCTH 110 GU3HKe»

1. Bseneuue
o ®usnueckas Teopus u peuienue 3anad. Kinaccubukanus pusnueckux 3agad mno
COJICPKaHUI0, CIIOCO0Y 3aMaHus U penreHus. [IpuMepsl 3a/1a4 BCceX BUIOB.



2. TermnoBsle sBIECHUS

Buytpennsist sneprus. CriocoObl H3MEeHEHHs] BHYTPEHHEN YHEPTUH.
Buael renionepenaun.

KonnuecTBo TemIoThl. Y 1enbHas TEII0EMKOCTb.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TorumBo. Y aenpHas TEIIOTa CrOpaHus TOTUTUBA.

3. H3meHeHune arperaTHbiX COCTOSIHUH BEIIeCTBA.

[InaBneHue u oTBEpIEBAHME.

Hcnapenue u KoHAeHcausl.

BnaxnocTs Bo3ayxa.

Kunenue. Y nenpHas Teriora napooOpa3oBaHus.
TeruoBble JBUTATEIH.

KII[ TennoBbIX ABUTATENEH.

3aKOH COXpaHEHUsl YHEPTUHU B TEIIOBBIX ITPOLIECCAX.

4. QHGKTpI/I“ICCKI/Ie SABJICHUA

DIIEKTPUUYECKUI 3apsij. DIEKTPUUECKOE MOJIE.

Cynepno3uuus 3JeKTPUUYECKUX TOJIEH.

DnekTpuueckuii ToK. TOK B pa3MyHbIX cpenax. JlelcTBre 2JIeKTpUIeCKOro ToKa.
Hanpsoxenue. EquHUIBI HANPSKEHUS.

DIIEKTPUUECKOE COMPOTUBIICHHE TPOBOHUKOB. 3akoH OMa JiJisl yuacTKa Ieru.
VY nenpHOE CONMPOTUBICHUE MPOBOIHUKOB.

[locnenoBarenbHOE COEIUHEHUE TPOBOIHHUKOB.

[TapannenbHOE COeMHEHNE TPOBOIHUKOB.

CMmenaHHoe CoOeIMHEHUE MPOBOJHUKOB.

Pacuer snekTpuuecKkux Lenen.

PaboTta 1 MOLTHOCTH AJIEKTPUUYECKOTO TOKA.

KonudecTBO TEIIOTHI, BBIACISIONIEECS B TPOBOHUKE C TOKOM. 3aKoH JI>koyis-
Jlenna.

KIIJI snexTpoHarpeBaTenbHbIX PUOOPOB.

5. DneKTpoOMarHUTHBIC SBJICHUS

Hanpasnenue nuuuii MaruuTHOro noss. Ipasuno OypaBuunka.
JleiicTBre MarHUTHOTO MOJISL HA MPOBOJHUK ¢ TOKOM. Cuna Amnepa. [IpaBuio nesoit

pyKH.

6. CBeTOBBIC SIBICHUS

3akoH oTpaxeHus. [locTpoeHne n300pa’keHus B INIOCKOM 3€pKajie.
3akoH npenomiieHus cBeta. [lonHoe BHyTpeHHEE OTpaKeHUE CBETA.
Jlunzel. [locTpoenune n300pa>keHust B JIMH3E.

dopmyiia TOHKOHU JIMH3BI.

111 TemaTnyeckoe IJIAHMPOBAHUE C VKAZAHMEM KOJMYECTBA YACOB, OTBOAMMBIX HA

H3VYEeHHNE KAKIA0N TeMbI




Ne i/ Tema ypoka KosuvecTBo yacos,
OTBOJIHUMBIX Ha
H3Y4YeHHe KaKI0H
TeMbI

1 dusnueckas TEOpHUsS U PEIICHHUE 3a/1a4. 1
Knaccudukanus ¢pusudeckux 3amad no
COJIEp>KaHUI0, CIOCO0Y 3aaHusl U PEIICHUS.
IIpuMepsl 3a1a4 BCeX BUJIOB.

2 Buytpennss sueprusi. CriocoObl ”3BMEHEHHS 1
BHYTPEHHEHN dHepruu. Buspl Temonepenaym.

3 KomnnuecTBo Temnorel. Y aenbHas TEMIOEMKOCTb. 1

4 TonnmBo. Y nenpHas TemioTa cropaHus TOILIMBA. 1

5 YpaBHEHHE TEIJIOBOTO OajlaHca. 1

6 YpaBHEHHE TEIJIOBOTO OalaHca. 1

7 [InaBnenue u oTBepIeBaHUE. 1

8 [InaBneHue u oTBEpICBaHUE. 1

9 Hcnapenne n koHaeHcanus. BiiaxxHOCTh BO3yXa. 1

10 Kunenue. Y nenpHas Temnora napooOpa3zoBaHusl. 1

11 Ternnosbie gurarenu. KI1/[ TermoBbix gBUrarenei. 1

12 3aKOH COXpaHEHUs YHEPTUHU B TEILJIOBBIX 1
mporeccax.

13 O6o6maromuii ypok. KoHTpos 3HAHUH. 1

14 DIEeKTpUYECKU 3apsia. DIEKTPUUECKOE TOJIE. 1
Cyneprno3unust 3JeKTPUIECKUX MOJICH.

15 DnekTpuyeckuil Tok. TOK B pa3IMYHBIX Cpelax. 1
JleficTBHE IIEKTPUYECKOTO TOKA.

16 Hanpsbkenue. EauHUIBI HANIPpsOKEHUS. 1

17 DNEKTPUUECKOE CONIPOTUBIIEHUE TPOBOJHUKOB. 1
3akoH Oma 1Jid y4acTKa LeMu.

18 VY 1enbHO€E CONPOTUBIICHUE TPOBOAHUKOB. 1

19 [TocnenoBarenbHOE COETMHEHNUE POBOTHUKOB. 1

20 [TapannenpHOE COeIMHEHNE TPOBOIHUKOB. 1

21 CwmeniaHHOe COeIMHEHUE TTPOBOTHUKOB. 1

22 Pacuer anekTpuYecKuX Lenen. 1

23 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA. 1

24 KommyecTBO TEIIIOTHI, BBIJIENSIONIESCS B 1
IIPOBOJHMKE C TOKOM. 3akoH Jxoyns-Jlenuna.

25 KII/I anekTpoHarpeBaTebHbIX IPHUOOPOB. 1

26 TemaTuyeckoe olleHNBaHUE. 3allIUTa TPOEKTOB 1

27 Hanpasnenue nuauii MarautHoro noJs. [Ipasuio 1
OypaBYHKa.

28 JleficTBE€ MarHUTHOTO TIOJISI HA TIPOBOJAHUK C 1
tokoM. Cuna Ammnepa. [IpaBumno neBoii pyku.

29 3akoH oTpaxkeHus. [locTpoeHne n3o0pakeHUs B 1
TJIOCKOM 3€pKajie

30 3akoH npenomiieHus cBeta. [loHOe BHYTpEeHHEE 1
OTpakeHUE CBETA.

31 Jlunzel. [loctpoenne n300pakeHus B JIWH3E. 1




32

dopmylia TOHKOH JIMH3BI.

33-34

O6o0maroiiee MOBTOPEHHE.




