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Pabouyasi nporpamma

no ¢usmke 8 Knacca, pazpaboTaHHasi Ha OCHOBE
Pa6oueii mporpammel 1o pusuke 7-9 kinaccsl k nuHuM YMK A.B.Ilepeimkuna, E. M. I'yTHEK,
H.B.®unonnosu4, Mocksa, u3natensctBo «Jlpoda» 2017 rox

Ha 2021-2022 y4eOHbIi rog

Yuureab- Ky3smenko H.I'.




| ITosicHUTEIBHASA 3AIIUCKA

Hannas nporpamma ucnois3yercs aig YMK A.B. Ilepoimkuna «®usuka. 7 xkinacey, «duszuka. 8 kinacey, «dusuka-9
KJIacC», yTBEpKJIeHHOTO DeiepanbHbIM nepeuHeM yueOHuKoB. Paboyas mporpamma no ¢usuke pazpaboTaHa Ha OCHOBE
PaGoueii nporpammel 1o ¢usmke 7-9 kinaccel, ¢ yd€toM TpeboBanuii penepaabHOro komnonenra ['ocyaapcTBeHHOTO
00pa3oBaTeIBLHOrO CTaHIapTa CPEIHErO MOJTHOro 001Iero o0pa3zoBaHus MO (PU3MUKE C UCTIOIb30BAHUEM PEKOMEHIAIUI
aBTopckoii nporpammel A.B. Tlepoimikun, H.B.®unonosuy, E.I'.I'yTHuUK , IpeAcTaBieHHast B coopHuke «Paboune mporpaMmsi.
dusnka. 7-9 kinaccel»: ydebHo- Metoauyeckoe nocobue / coct. H.B.®unonosuu. — M. Jlpoda, 2017rox.

Il. llnannpyemble pe3yibTaThl H3yUeHHsI Kypca (PU3NKN OCHOBHOW HIKOJIbI:
Buvinycknuk nayuumcea
UCNOIb3068aMb MepMutbl: PU3NIECKOE BJIEHUE, PU3NUECKUM 3aKOH, BELIECTBO, B3aUMOAEHCTBIE, IIEKTPHUUECKOE TI0JIE,
MarHuTHOE I10JI€, BOJIHA, aTOM, aTOMHOE SIpO, HOHU3UPYIOIIUE U3JIYyYCHUS
Buvinycknuk nonyuum 603moxucHOCHb
e INOHMMATB CMBbIC] (PU3HYECKUX BEJIMYHMH IIyTh, CKOPOCTh, YCKOPEHHE, MAaCCa, INIOTHOCTb, CUJIA, JaBJICHUE, UMITYJIbC,
paboTa, MOIIHOCTb, KHHETUYECKAs! SJHEPIHsl, TOTEHLUAIbHASL SHEPTUs, KO3PPHUIIMEHT MOJIE3HOTO AEHCTBUS, BHY TPEHHSIS
JHEPIUs, TEMIIEPATYpPa, KOJIMYECTBO TEIUIOTHI, YEIbHAsA TEINIOEMKOCTD, BIa)XHOCTb BO3/1YyXa, MIEKTPUUYECKUN 3apsl, CUia
AIIEKTPUYECKOI0 TOKA, SJIEKTPUUECKOE HAIIPSHKEHUE, JIEKTPUUECKOE COIIPOTUBIIEHHE, pab0oTa U MOILHOCTb
AJIEKTPUYECKOI0 TOKa, (POKYCHOE paccTOsTHUE
« INOHHUMATB CMBICJ (pU3HUYECKUX 3aKOHOB: [lackans, Apxumena, HproToHa, BCEMUPHOIO TATOTEHUS, COXPAHEHUS
HMITYJIbCA U MEXaHUYECKON YHEPTUU, COXPAHEHUs SJHEPTUHU B TEIUIOBBIX IIPOLIECCAX, COXPAHEHUS DJIEKTPUUECKOTO 3apsaa,
OMa st yuacTka sieKkTpuueckoit nenu, Jxkoyns —JIeHia, npsMoJIMHETHOTO pacCpOCTPAHEHUS CBETA, OTPAKEHUS CBETA;
« ONHCHIBATH U O0BSCHATH (PpU3NYECKHE SIBJICHHUS : PABHOMEPHOE MPSIMOJIMHEWHOE ABUKEHUE, PABHOYCKOPEHHOE
NPSIMOJINHEWHOE ABM)KEHUE, Nepeady JaBICHUS KUAKOCTSIMH U ra3amMu, IIaBaHUE TEJl, MEXaHUYECKHUE KoJIeOaHus U
BOJIHBI, TU((y3HUI0, TETIIONPOBOIHOCTh, KOHBEKIINIO, U3JIy4E€HHUE, HCTIapeHHe, KOHACHCAIINIO, KUTIEHUE, TJIaBJICHHE,
KPUCTAIIN3ALUIO, DJIEKTPU3ALUIO TEN, B3AUMOJECUCTBUE dJIEKTPUUECKUX 3apsA 0B, B3aUMOJAEHCTBUE MAarHUTOB, JCHCTBHE
MAarHATHOTIO I10JIS HAa IPOBOAHUK C TOKOM, TEIUIOBOE IEUCTBUE TOKA, dJIEKTPOMATHUTHYIO MHAYKIHNIO, OTPAXEHNUE,
IIPEJIOMIICHUE U TUCIIEPCHUIO CBETA; MCIIOJb30BATH (PM3HYECKHe MPUOOPHI M H3MEPHUTENbHbIe HHCTPYMEHTHI IS



u3MepeHust PU3MYECKUX BeJTMYHH: PACCTOSIHUS, IPOMEXYTKA BPEMEHH, MacChl, CUJIbI, JaBICHUs, TEMIIEPATYpPHI,
BJIQYKHOCTHU BO3]1yXa, CUJIbI TOKA, HAMIPSKEHUS, DIIEKTPUUYECKOTO COMPOTUBIEHUS, PAOOTHl U MOITHOCTHU AJIEKTPUUECKOTO
TOKa MPEJICTABIATh PE3YJIbTATHl U3BMEPEHUN C MOMOILBIO Ta0IMI], rpa)MKOB U BBISBIATH HA 3TOM OCHOBE AMITMPUUECKUE
3aBUCUMOCTHU: IYTH OT BPEMEHHU, CUJIbl YIPYTOCTH OT YJIJIMHEHUS IPYKUHBI, CUJIBI TPEHUSI OT CUJIbl HOPMAJILHOT O
JaBJeHus, Iepuoja KoieOaHuii MasgTHUKA OT JUIMHBI HUTH, MIEpUo/ia KojieOaHuM Tpy3a Ha MPYKUHE OT MACChl I'py3a U OT
KECTKOCTH MPYKUHBI, TEMIIEPATyPhl OCTHIBAIOLIETO TEIa OT BPEMEHH, CHIIbI TOKA OT HAIPsKEHHUs Ha y4acTKe LeMu, yria
OTpPa)KE€HHUs OT YIJIa MaJEHUS CBETA, YIJIa IPEJIOMIICHHUS OT yTIJla MaJICHHs CBETa

BbIPA:KATh Pe3yJbTaThl H3MEPEHUI U Pac4yeToB B eJUHUIAX MeXTyHapOAHONW CUCTEMbI

NPUBOIUTH MPUMeEPHI MPAKTHYECKOT0 HCIOJIb30BAHUS (PU3NYECKUX

3HAHUI 0 MEXaHUYECKUX, TETNIOBBIX, 3JIEKTPOMATHUTHBIX U KBAHTOBBIX SBJICHUSX

pemiaTh 3a/1a4M HA TPUMEHEHUE U3YYCHHBIX (PU3NUECKUX 3aKOHOB

OCYILIECTBJISAITH CAMOCTOSITEIbHBII MOUCK NH(POPMALMHU €CTECTBEHHO-HAYYHOI'O COAECP>KAHUS C UCIIOIb30BAaHUEM
pa3IMYHBIX UICTOYHUKOB (y4e€OHBIX TEKCTOB, CIPABOYHBIX U HAYYHO-TIOMYJISIPHBIX U3/1aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa), ee 00pabOTKy 1 Ipe/ICTaBICHNUE B Pa3HbIX opMax (CIOBECHO, C TOMOIIbIO IPaPUKOB,
MaTEMaTUYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM

NMO3HAKOMMTBCH ¢ IPUMEPAMH HCI0JIb30BaHUA 0230BbIX 3HAHNH M HABBIKOB

B HpaKTI/IquKOﬁ ACATCJIBHOCTH U HOBC@HHGBHOﬁ KHN3HU 1A oOecrieyeHnss 0E30IIaCHOCTH B IIponcccc HUCIIO0JIb30BaAHUA

TPAHCTIOPTHBIX CPEICTB, JIEKTPOOBITOBBIX MPUOOPOB, PIECKTPOHHONW TEXHUKH; KOHTPOJISI 32 UCIPABHOCTHIO JIEKTPOIPOBOIKH,

BOJIOTIPOBO/Ia, CAHTEXHHKH W Ta30BbIX MPHOOPOB B KBAPTHPE; PAIMOHAIBHOIO MPUMEHEHHUS MPOCTHIX MEXaHH3MOB; OICHKH
0e30MacHOCTH PaJNAIIOHHOTO (hOHA.

Memanpeomemmnuie:

PGFVJ’I?ITI/IBHBIG, YHUBCPCAIBHBIC V“I€6HI>I€ ,HGIZCTBHH:

OBJIaJICHNE HABBIKAMH CAMOCTOSITEIBHOTO MPUOOPETEHNUSI HOBBIX 3HAHHM, OpraHu3aIlis yueOHOU NeATeTbHOCTH,
IMOCTaHOBKA LEJIEH, IUITAHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKH PE3YJIbTaTOB 3TON AEATEIBHOCTH, PA3BUTHE YMEHHUS
MPEIBUAETH BO3MOKHBIE PE3YIbTAaThl CBOMX JACHCTBUN;

ITonumanue paSJ'II/I‘-II/Iﬁ MCXKAY UCXOAHBIMHA (1)aKTaMI/I H THIIOTC3aMH, BBIIBUT'aCMBbIMU IS UX O6’B$ICHCHI/I$I,



TEOPETUUECKUMH MOJICIISIMU M peabHbIMH 00bekTaMu;, OBlaJieHue YHUBEPCATBHBIMU YUSOHBIMH JICHCTBHUSIMMU |
BBIBIDKCHHUE THITOTE3 JUTSI OOBSICHEHUS U3BECTHBIX (DaKTOB, IKCIIEPUMEHTAIbHAS ITPOBEPKA BBIIBUTAEMBIX THIIOTE3,
pa3paboTKa TeOPETUIECKUX MOJIETICH, MPOLIECCOB MU SIBJICHMIA;

o dopmMupOBaHHE YMEHHS BOCIIPUHUMATH, IEPepadaThIBATh U MIPEABSIBIATH HHPOPMAIIUIO B CIIOBECHOM, 00pa3HOA,
CUMBOJIMUECKON (pOopMax, aHATM3UPOBATh U MepepadaThIBaTh MOJYICHHYIO HHPOPMAITUIO B COOTBETCTBUH C
TIOCTABJICHHBIMU 33J1a4aMU, BBIJICISATh OCHOBHOE COJICpYKAaHUE TPOYNTAHHOTO TEKCTa, HAXOJAUT B HEM OTBETHI Ha
TIOCTaBJICHHBIE BOTIPOCHI M M3J1arath €ro;

e [IpuoOpeTeHune ombITa CAMOCTOSATEIHPHOTO TTOUCKA, aHAIH3a U 0TOOpa WH(OPMAIIUHU C HCIIOIb30BAHUEM Pa3TMYHBIX
MUCTOYHUKOB M HOBBIX MH(DOPMAIIMOHHBIX TEXHOJOTUH SISl pEIICHUS TTO3HABATEIbHBIX 3a/1a4;

e Pa3BUTHEC MOHOJIOTHYECKOMN M TUAJOTUYCCKON PeUr, YMEHHS BbIPaKaTh CBOM MBICIIH U CITOCOOHOCTH BBICTYIIIATh
co0OeceTHUKa, TMOHATh €ro TOUKY 3pEHHs, MPU3HABATH MPABO APYTOro YeJIOBeKa Ha MHOE MHEHHE;

e (OcBoeHue MPUEMOB JIUCTBUN B HECTAHJIAPTHBIX CUTYAIIUSIX, OBJIAJICHUE SBPUCTUUECKUMU METOIaMH PELIeHUs TPoOIeMm;

o @dopmupoBaHHE YMEHHUs pabOTaTh B IPYIINE C BHITOJIHEHUE PA3IMYHBIX COLIMANBHBIX POJICH, IPEICTABIATh U OTCTAUBATh
CBOM B3IJISI/IBI U YOCKICHHS, BECTH TUCKYCCHIO.

Ilpeomemmnuie:

e 3HaHUS O MPUPOJE BAXKHEUIINX (HU3HUUECKUX SBICHHUIN OKPY>KAIOIIETO MUPa U IOHUMAaHHUE CMbICIa (PU3MUECKUX 3aKOHOB,
PaCKPBIBAIOIIUX CBSI3b U3YyUCHHBIX SBIICHUI;

e VYMeHHuE NOJB30BaThCs METOJIAMU HAYYHOT'O UCCIIEOBAHUS SBICHUIN PUPOIBI, IPOBOIUTH HAOIIOICHNUS, TFIAHUPOBATH U
BBITIOJTHATH SKCIIEPUMEHTHI, 00pabaThIBaTh PE3yIbTaThl U3BMEPEHUN, IPEICTABIATh PE3YIbTaThl U3MEPEHUI B BUJIC
Tabuil, rpadguKoB U GopMyII, OOHAPYKUBATH 3aBUCUMOCTH MEXTY GU3UUECKIMHU BETUIMHAMHE, OOBSICHATH TIOJTyYCHHBIE
PE3YNIBTATHI U JICNIaTh BEIBOJIBI, OIICHUBATH TPAHUIIBI TIOTPEITHOCTEHN pe3yabTaTOB U3MEPEHUN;

e VYMeHHue NPUMEHITh TEOPETUIECKUE 3HAHUS IO (PU3UKE HA MPAKTUKE, B YACTHOCTH JIJISl pelIeHHs] PU3NIECKHUX 3a/1a9;

e VYMeHHue NPUMEHSTH MOTyUYCHHBIE 3HAHUS JIJIs1 OOBSICHEHUS MPUHITATIOB ACHCTBUS BAKHEUIITUX TEXHUIECKUX YCTPOUCTB,
pENICHHS MPAaKTHYECKUX 3a/1a9 B IOBCETHEBHOM XKM3HU, 00ecreueHus: 0€30MacHOCTH CBOCH KU3HU, PAIMOHATBEHOTO



MPUPOJIOTIOIL30BAHUSA U OXPaHbl OKPYKAKOIIEN CPEJIbL;

o ®dopmupoBaHUe YOCKICHHOCTH B 3aKOHOMEPHOU CBSI3U U MTO3HABAEMOCTHU SIBJICHUHN MPUPOJIbI, B 00BEKTUBHOCTH HAYYHOTO
3HaHMS, BBICOKOM LEHHOCTH HAYKHU JUUISl PA3BUTUS MAaTEPUAIIbHON U JYXOBHOU KYJIBTYPHI JIKOJIEH;

e Pa3zButHe TEOPETUUECKOTO MBIIUICHHS HA OCHOBE (DOPMUPOBAHUS YMEHUSI YCTaHABIUBATh (DaKThl, pa3inuyaTh MPUUYUHBI U
CJIEICTBUS, CTPOUTH MEJIJTU U BBIJBUTATh TUTIOTE3bI, OTHICKMBATH U (hOPMYJIMPOBATH 10KA3aTEIbCTBA BBIABUHYTHIX
TUIIOTE3, BHIBOJIUTH U3 IKCIIEPUMEHTATBHBIX (PAKTOB M TEOPETUUECKUX MojieNiel Pu3ndecKre 3aKOHBI;

e KoMMyHHMKAaTBHbBIE HABBIKH, 3aKJIFOYAIOIIMECS B YMEHUU JIOKJIAIbIBATh PE3YJIbTAThl CBOETO UCCIEA0BAHMS, yUaCTBOBATH B
JTUCKYCCUH, KPATKO U TOYHO OTBEYATh HA BOIIPOCHI, UCIIOJIB30BATh CIIPABOYHYIO JIMTEPATYPY U APYTUE UCTOUHUKHU
uHdOpMaIHH.

e [loHnmaHue U cOCOOHOCTh OOBSICHATD (PU3HUECKUE SBICHUS : KOHBEKITUS, U3TyYCHUE, TEIIOMPOBOIHOCTh, U3BMEHEHNE
BHYTPEHHEW SHEPTUU Teja B pe3yJibTaTe TeIlonepeau Ui paboThl BHEIIHUX CUJI, UCTIapeHue (KOHICHCAIIMs) U IIJIaBJICHUE
(oTBepeBaHuE) BEUIECTBA, OXJIAKIECHUE KUIKOCTH MPU UCTIAPEHUH, KOHACHCAIIUs, KATIEHNE, BbITIaJIeHHE POCHI

e YMeHUE U3MEPSTh: TEMIIEPATYPY, KOJTUYECTBO TEIJIOTHI, YAEIbHYIO TEINIOEMKOCTh BEIIECTBA, YACIbHYIO TEILIOTY IIJIABJICHUS
BEIIECTBA, YJeIbHas TEIUIOTY Mapoo0pa30BaHus, BIAXXHOCTh BO3/1yXa

¢ Birasenue 3KkCrepuMEeHTAIIBHBIMU METOIaMU MCCIIEA0BAHUS 3aBUCUMOCTH OTHOCUTEIBHOU BJIAXKHOCTH BO3JyXa OT JIABJICHHUS
BOJSIHOTO I1apa, COJEPIKALIETOCS B BO3AyXE IIPU JAHHOU TEMIIEPAType U JABJIEHUs HACBIEHHOIO BOJISHOTO Mapa: ONPEACICHUS
YAEIBbHOM TEIUIOEMKOCTH BEILECTBA

e [[oHMMaHKe IPUHUMIIOB JEUCTBUSI KOHJIEHCALIMOHHOTO U BOJIOCHOTO TUTPOMETPOB IICUXPOMETPA, IBUTATEIIsI BHYTPEHHETO
CrOpaHusi, TapoBOi TYpOMHBI C KOTOPHIMU YEJIOBEK MOCTOSHHO BCTPEUYAETCS B MOBCEHEBHOM )XKM3HU, U CIIOCOOOB 00eCTIeyeHUs
0€30MacHOCTH TP MX UCIIOJIH30BAaHUHU

¢ [[oHMMaHKe CMBICIIA 3aKOHA COXPAHEHUS U IIPEBPAILLECHUS SHEPTUM B MEXAHUUYECKUX U TEIUIOBBIX IPOLIECCAX U YMEHHUE
IIPUMEHATH €r0 Ha MPaKTUKE
e OBnajieHre pa3HOOOPA3HBIMU CTIOCOOAMH BBITTOJTHEHHSI PACYETOB JIJISI HAXOXKJIEHUS yACIbHON TETIOEMKOCTH, KOJIMYECTBA
TEIJIOThI, HEOOXOIUMOIO JIJI1 HATPEBAHUS TEJIa WM BBIACISIEMOTO UM MPU OXJIAXKIECHUH, YIAEIbHON TEIIOThl CTOPAHMUS, YIETbHON

TCIUIOTHI INIABJICHHA, BJIAa)KHOCTH BO3AYyXa, y,I[GJ'IBHOﬁ TCIIIIOTHI Hap006p330BaHI/I$[ N KOHACHCAalUH, KHH TCIIJIOBOI'O ABUTAaTCIIA B
COOTBCTCTBHH C YCIIOBHUAMMU MOCTaBJICHHOMN 3aJa41 Ha OCHOBAHHWH HCIIOJIb30BaHU 3aKOHOB (1)I/I3I/IKI/I



e YMEHUE UCTIOJIb30BATh MMOTYUYEHHBIC 3HAHUS, YMCHHUS U HABBIKU B IIOBCETHEBHOM )KU3HH, SKOJIOTHH, OBITY, OXpaHe
OKpYXaromen cpeibl, TEXHUKE 0€30MMacHOCTH.

¢ [loHnManue U CITOCOOHOCTh OOBACHITH PUBHUSCKHE SIBICHHS: JICKTPU3AITUS TSN, HArPeBaHUE TIPOBOJHUKOB AJICKTPHICCKUM
TOKOM, 3JICKTPUYCCKUIN TOK B METaJIaX, JICKTPUICCKUE SBJIICHUS B TIO3UIIUN CTPOSHUS aTOMa, JICHCTBHS SJIEKTPUICCKOTO TOKA
e YMEHUE U3MEPATH CHITY AJICKTPHYECKOTO TOKA, dJICKTPUICCKOE HAMPSHKEHUE, DICKTPHUCCKHH 3apsi, dJICKTPUICCKOE
COTPOTHBIICHUE

¢ BiajicHHE SKCIIEPUMEHTABHBIMU METOIaMH MCCIICIOBAaHUS 3aBUCIMOCTH CHJIbI TOKA Ha YY4aCTKE IEMH OT SJIEKTPUICCKOTO
HANPSDKCHHSI, SJICKTPUICCKOTO COMPOTHURICHUS IPOBOAHUKA OT €T0 JUTMHBI, ILIOIIAIN TOIEPEYHOr0 CEUCHUS U MaTepralia

e [loHMMaHKE cMBIC/Ia 3aKOHA COXPaHEHUS IJICKTPHIECKOro 3apsaa, 3akoHa OMa jig yyacTka renu. 3akona JIxoyis - JIeHia
¢ [loHMMaHKE MPUHIINIIA JEHCTBUS JCKTPOCKOIA, 3JICKTPOMETPa, TaIbBAHMUECKOTO 3JIEMEHTa, aKKyMyJisiTopa, (hoHapHKa,
peocrtara, KOHACHCATOpa, JIAMITB HaKaJUBaHUS, C KOTOPBIMH YEJIOBEK CTAJIKUBACTCS B TIOBCEIHCBHOM JKU3HH, M CITOCOOOB
obecrieueHus1 0€30MaCHOCTH MPU UX UCIIOTb30BAHUU

¢ BiajicHHE pa3IMYHBIMK CIIOCOOAMH BBIITOJTHEHUS PACUCTOB IS HAXOXKICHUS CHUJIbI TOKA, HAIIPSIKEHUS, COMPOTHRIICHUS TIPH
napaiyICIbBHOM U TIOCJICIOBATEIIBHOM COSMHEHUH TIPOBOIHUKOB, yICILHOTO COMMPOTUBIICHUS PaOOThI U MOIITHOCTH
AJIEKTPUYECKOT0 TOKA, KOJMYECTBA TETUIOTHI, BBIACISIEMOTO IIPOBOJHUKOM C TOKOM, eMKOCTH KOHJIEHCATOPa, PaOOTHI
AIICKTPHYECKOTO OISl KOHJACHCATOpa, SHEPTUH KOHJICHCaTopa

e YMEHHE MCIIOJIB30BATh MOJTYyUYCHHBIC 3HAHUS, YMEHHS U HAaBBIKU B ITIOBCETHEBHOM KU3HH, IKOJIOTHH, OBITY, OXpaHe
OKpYXKalollel cpeibl, TEXHUKE 0€30MMacHOCTH.

e [loHMMaHKE U CIIOCOOHOCTh OOBSICHATH (PU3HUCCKHE SBICHHS: HAMAarHUYCHHOCTD JKeJie3a U CTalld, B3aUMOJICHCTBHE MarHUTOB,
B3aMMO/ICHCTBUE IIPOBOIHUKA C TOKOM W MAarHUTHOW CTPEJIKH, ICHCTBUE MarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM

¢ BrajgeHne sKCriepuMEHTAIBHBIMA METOIAMHU UCCIISIOBAHUS 3aBUCHMOCTH MarHUTHOTO JCHCTBHSI KaTYIIIKA OT CHJIBI TOKA B
Lenu

e YMEHHE HCIIOJIB30BATh MMOJIYyUYCHHBIC 3HAHMSI, YMCHHS U HaBBIKU B ITIOBCETHEBHOM KU3HH, IKOJIOTHH, OBITY, OXpaHe
OKpY’KarOIIeH Cpebl, TEXHUKE O€30ITaCHOCTH.

e [JonnMaHne B CIOCOOHOCTH OOBACHATHh (PU3UUCCKUE SIBJICHUS : IPIMOJIMHEHHOE PACIIPOCTPAHECHHS CBETa, 00pa30BaHKUE TCHU U
MTOJTYTCHH, OTPaXEHUE U MPETOMIICHUE CBETA

e YMeHHE U3MepATh POKYCHOE PACCTOSIHUE COOMPAIOISH TUH3BI, ONTHYCCKYIO CHUITY JTUH3BI



e BrajgeHue sKCriepuMeHTaIbHBIMU METO/IAMU UCCIIEOBAHUS 3aBUCUMOCTH U300pakKeHHUs OT PACIIOI0KEHUS JaMIIbl Ha
Pa3IMYHBIX PACCTOSIHUAX OT JIMH3BI, YTJIa OTPAKEHUS OT yIJia aJICHUsl CBETA HA 3€PKaJo
e [loHuMaHue CMBIC]Ia OCHOBHBIX (DM3UYECKUX 3aKOHOB M YMEHHE MPUMEHSTh UX Ha MPAKTUKE: 3aKOH OTPAXKEHUS U
MPETOMJICHHS CBETA, 3aKOH MPSIMOJIMHEUHOTO pacIpOCTPAHEHHUS CBETA
e Paznuuarh GoKyc JTUH3BI, MHUMBIN (POKYC U (DOKYCHOE PACCTOSTHUE JIMH3BI, ONTUYECKYIO CUITY JIMH3bI U ONITHYECKYIO OCh
JIMH3BI, COOMPAIOIIYIO U PACCEUBAIOIIYIO JIMH3bI, N300paKEeHUS, JaBaeMble COOMpPAIOIIEH U pacCeUBAIOIICH JTMH30M
e YMEHHE UCTIOJIb30BATh MOJTYyUYCHHBIC 3HAHUSI, YMEHUS U HaBBIKU B MIOBCEHEBHOM KU3HU, YKOJIOTUH, OBITY, OXpaHE
OKpY’Karolen cpeibl , TeXHUKE 0€30MaCHOCTH.
I11.Conep:kanne MmaTepuaJia

TemnoBbie siBjaeHus1(1249)

TennoBoe nBmxenue. TennoBoe paBHoBecue. Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO Xa0TUUYECKOTO ABUKEHHUS
yactull. Buyrpennsis sHeprusi. CiocoObl H3MEHEHUsI BHYTPEHHEH SHEPTUU: COBEpIIeHHE paboThl U TeTI000MeH. Buibl
TerooOMeHa. KonudecTBo TeIoThl. Y aeiabHas TeIIOEMKOCTh. 3aKOH COXpaHEHUSI BHYTPEHHEH SHEpruu. Y paBHEHHUE TEIIJIOBOTO
Oaianca.

N3menenne arperaTHbix cocTossHui BemecTBa(ll 4)

TBepnoe, )xukoe 1 ra3000pa3HOe COCTOSHUA BerecTBa. [ImaBieHne u oTBepieBaHNUEe KpUCTANIMUECKUX TeJl. Temmeparypa
IJIaBJICHUS. Y IeIbHAS TEIUI0TA IUIaBiieHusA. Micnapenue u koHaeHcanus. Mi3Mepenue BIaxxHOCTH Bo3ayxa. Kunenue.
TeMnepaTypa KuneHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT AaBJIeHUs. BiaxkHOCTh BO3/lyxa. Y IejdbHas TEIIoTa
napooOpa3oBaHus. Y AenbHas TEIIOTa cropanus TorumBa. Terutossie npurarenu. KITJ] termoBoro asuraresns. DKOJIOTHYECKUE
poOJIeMBI UCITOIB30BaHUS TEINIOBBIX MAIIIHH.

dileKTpUYecKHe SIBJIeHUsA(29 1)
Onektpu3zauus tei. [[Ba poaa 3apsanoB. BzanmoseiicTBue 3apsokeHHBIX Tel. DNEeKTpockon. [IpoBOIHUKH, TUAIEKTPUKU U
nOIYNPOBOOHUKY. JIeTMMOCTh 3JIEKTPUUECKOTO 3apsiga. DJIEMEHTApHbIN 3aps. 3aKOH COXpaHEHUs 3apsia.

CtpoeHre aTOMOB: aTOMHOE JIpO U 31eKTpOoHbI. MoHbl. PannoaktuBHOCTH. Anb(a-, 6eTa- u ramma-nyuu. Bausnue
PAOUOAKMUBHBIX U3TYYUeHUll Ha dHcusble opeanuzmbsl. CTPOCHUE aTOMHOTO Siipa: MPOTOHBI U HEUTPOHBIL. SIepHbIE peaKkuu.
Jlenenue u cuHte3 siaep. Boiaenenue 3Heprun npu A1€pHBIX peakuiaX. JHEPrus CBSA3M aTOMHBIX sIIep. JKoI02udecKue
npoonemvl amomnou duepeemuru. Mcmounuku snepeuu Coanya u 36e30.



DnekTpruueckoe noie. [[elicTBre JIEKTPUUIECKOrO MOJS Ha 3apsKEHHbIE YacTUIbl. ['pomooTBoa. IlocTOSHHBIN
anexkTpuyeckuil Tok. ctounuku Toka. Hocumenu snekmpuieckux 3apsao0oe 8 Memasiiax, dJ1eKmpoiumax u 2azax. IAeKTpudeckas
uens. Cuna Toka, HapsKEHUE U CONMPOTUBIIEHUE. Y ACIBHOE conpoTuBiIeHUE. Pesuctopsl. 3akoH OMa J1sl ydacTKa 1EMH.
JleficTBHE JIEKTPUYECKOTO TOKA Ha YesioBeka. [locnenoBaTenbHoe U mapajjiebHOe COeAMHEHNE MPOBOAHUKOB. PaboTa u
MOIIHOCTh TOKa. 3akoH JIxoyns — Jlenma. Jlamna nHakanuBanus. Paborta u momHoCcTh ToKa. 3akoH [[xoyns — Jlenna. Jlamna
HakanmBaHus. KopoTkoe 3ambikanue. [TnaBkue npegoxpanurenu. [lepedaua snekmposnepeuu Ha paccmosiHue.
JJIeKTPOMATHUTHBIE sABJIeHUs (541)

[TocTostHHbIe MarHuThl. MarauTHoe noJie 3emsiu. MarHuTHOE 1oJjie Toka. DinekTpoMarHuTel. Tenerpad. JleficTBue
MAarHUTHOTO TOJIS Ha 3apsHDKEHHBIC YaCTHUIIBI M IIPOBOJHUKH C TOKOM. DJIEKTPOU3IMEPUTEIbHbBIE TPUOOPHI. DIEKTPOIBUTATEIb
MOCTOSIHHOTO TOKA, JIEKTPUUECKUIN TeHEPATOP. DJICKTPOMAarHUuTHAs UHAYKIMS. [lepemennblti mok. INEKTPOMArHuTHOE MOoJIe.
DNEeKTPOMAarHUTHBIC BOJIHBI. Paouocessse.

CgeroBblie siBjieHus (114)

CBeT Kak 3JIeKTpOMarHuTHbIE BOJHBL. MICTOUHMKY cBeTa. 3aKOH MPAMOJIMHEHHOTO pacnpocTpanenus ceeta. OObsICHEHHE
COJIHEYHOT'O U JTYHHOT'O 3aTMEHUH. 3aKOH OTpakeHUs cBeTa. M3o0paxkeHue B INIOCKOM 3epKaje. 3epkaibHoe U nuddy3Hoe
orpaxenue. [Ipenomnenue cBera. Jucnepcusa ceema. Ungpaxpacroe, ynempaguonemogoe u peHmeeHo8CKoe usiydenue.
Brusanue snekmpomacnummusix 601n Ha dHcugvle opeanuzmel. Onmuyeckue cnekmpuvl nO2I0UWeHUsl U UCHYCKAHUSL C8ema amoMamu.
JIun3pl. @OKyCHOE PACCTOSIHUE U ONITHYECKas cujia TUH3BL. [locTpoeHne n300pakeHNH, JaBaeMbIX TOHKOHN JTMH30M.
®oroanmnapar. ['na3. Oukwu. .

Pe3epBHOe Bpemsi (2 4)
IV. BociutatenbHblii acnekT . Moayab « lIIkoJabHBIH YPOK»

Ne Ne Pazjgeaa, Bonpocsl BociuTaHus
KJjlacca | Ha3BaHHe
8

Paznen 1. TemnoBble | [[puMeHsTh 3HaHMS O TEIUIOBBIX SBICHUAX [JI1 3ajlad TOBCEIHEBHOW JKM3HH, JJIs
SIBJICHUSA obecricueHus1 0€30TACHOCTH CBOCH KU3HHM, PAIMOHAIBHOTO MPHUPOJOIIOIB30BAaHNS U OXPaHBI
OKPY’KAIOIIEN CPEBI.

YMeTh UCITONTb30BaTh (PpU3HUECKUE MPUOOPHI M U3MEPUTEIbHBIC HHCTPYMEHTHI JIJIs1 H3MEPEHUS
(bU3MYECKHX BEJIMYMH . MACChl, CUJIbI, JaBJICHHS, TeMIIEPaTyphl, BIAKHOCTH BO3yXa.




[IpuBOAUTH TPUMEPHI SKOJOTMYECKUX MOCIEACTBUNA pabOThl ABUratreieil BHYTPEHHETO
CropaHusl, TEIUIOBBIX U THAPOITIEKTPOCTAHLIUM.

®opMUpOBaTh LIEHHOCTHOE OTHOIIEHHE K aBTOpaM OTKPBITUH, H300peTeHuil, K TBOpLAM
HayKHU U TEXHUKU.

CaMOCTOSITeNIbHO TJIaHUPOBATh U MMPOBOJUTH (YU3UUECKUE IKCIIEPUMEHTHI.

Paspean 2. Hcnonw3oBaTh 3HaHUS 00 DJJIEKTPOMArHUTHBIX SIBICHUSIX B TOBCEIHEBHOW JKM3HU IS
JJleKTPpUYEeCKHe obecrieueHus: 0€30MACHOCTH MPU OOPAIICHUU C TPUOOPAMHU M TEXHUYECKUMH YCTPOHCTBAMU,
SIBJICHUSA JUISl COXpAHEHUS 3JI0POBBS U COOJIIOICHUSI HOPM DKOJIOTUUECKOTO TOBEJCHUS B OKPYKaloIeh
cpene.
[IpenBuaeTb BO3MOXKHBIE PE3YJAbTAThl CBOMX JEUCTBUM.
Oco3HaBaTh pOJb OTEYECTBEHHBIX YUYEHBIX B HU3YUYCHUU DIIEKTPUUECKUX SIBJICHHIA.
CamMoCTOSITeNIbHO TNIAHUPOBATH M TPOBOJIUTH (PU3HUECKUE YKCIIEPUMEHTHI.
Paznen 3. Y06exnartb B BO3MOXKHOCTH  TO3HAaHMUS TPUPOABI, B HEOOXOIUMOCTH Pa3yMHOIO
JJIeKTPOMATHUTHBIE | UCIIOJIB30BaHUs  JOCTHMKEHMM HAyKM W TEXHOJOIMW U1 JAJIbHEWIIErO0  Ppa3BUTHUSA
SIBJICHUSA YeJIOBEYECKOro O0IIECTBa, yBAXKEHHE K TBOPIAM HAYKH M TEXHUKH, OTHOILIEHUE K (DU3UKE KaK

AJIIEMEHTY O0IEYEeTOBEYECKON KYIIbTYPHI.
CaMOCTOSITeNIbHO TUIAHUPOBATH U MMPOBOJIUTH (DU3MUECKUE IKCIIEPUMEHTHI.

Pa3nen 4. CBeToBbIE
ABJICHUS

dopMHUpPOBaTH HEOOXOIUMOCTh Pa3yMHOT'O MCIIOJIb30BaHUSI JOCTH)KCHUH HaYKU U TEXHOJIOTHUH
JUIS TaJbHEUIIer0 Pa3BUTHS UYEJOBEYECKOro OOIIECTBA, YBAXKECHHE K TBOpIIAM HAyKH H
TEXHUKH.

OOBSACHITH TPHUHIUIBI PabOTBI M XAPAKTEPUCTUKH H3YYEHHBIX MAIMH, NPHOOPOB U
TEXHUYECKHUX YCTPOMCTB.

CaMoCTOSTENIBHO IUIAHUPOBATH M IIPOBOJIUTH (PU3HUECCKHUE SKCIIEPUMCHTEHI.

V.TemaTudeckoe niaHUPOBaHUE

NeTema

KonnuecTBo yacoB KonuaecTBo KonuuaecTBo
KOHTPOJIBHBIX padoT 1a00paTOpHBIX padboT




1 TemoBbie siBACHUS 23
2 DNeKTpUYECKUe SIBJICHUS 29
3 DIEeKTpOMarHUTHBIC SIBJICHUS 5
4 CBeTOBbIC SBJICHUS 11

5 PesepBHOE Bpems

VI.KanenaapHo-TteMaTu4deckoe njianupoBanue( 2 yaca B Heaesio, Bcero 70 4acoB)
HanmenoBaHue TeMbl KonnuecTtBo yacos

Ne ypoka |/larta
IPOBEICHUS

1/1.

2/2.

3/3.

4/4.
5/5

6/6.

717.

8/8.

TenoBble siBJICHUS
TemnoBoe nBukenue. Temneparypa.
Brytpennsisa sneprus (m.1,2)

CriocoObl U3BMEHEHHs] BHYTpEHHE!
sHepruu tena (m.3)

Bubl Terionepenayn..
TenmonpoBogHoCTh (M. 4)

Kongekuus. Mznyuenue (11. 5,6)

KomnuecTBo TemnoTel. EquHUIIB
KOJIMYECTBA TETUIOTHI (11.7)

VY nenpHas TeI0EMKOCTS (1. 8)

Pacuér konruuecTBa TEIJIOTHI,
HE0OXO0IMMOTO ISl HAarpEBaHUs Teja WIIn
BBIJCJISIEMOTO UM MPU OXJIXKICHHUH (11.9)

Jlaboparopnas padbota» Nel« CpaBHeHue

12

N

IloaroroBka x

oro

KOJI 2.2
KO/ 2.4
KOJI 2.5

KOJI 2.5
KOJI 2.6

KOJI 2.6

KOJ1 2.6

=N O W

I[OMaIHHCC 3a1aHuC

I1.1,2,B011p.
I1.3,B011p.
1.4

1.5, 6,y.2,3
.7

[1.8, Bomp.
c.22
[1.9, y4(3)

I1.9



9/9.

10/10.

11/11.

12/12.

13/13.

14/14.

15/15

16/16.

17/17.

KOJIMYECTB TEIJIOTHI IPU CMEIIMBAHUU
BOJIbl PA3HON TeMmepaTypbi»
Jlaboparopnas pabota No2«3mepeHue
YACIBHON TEIUNIOEMKOCTU TBEPIOIO TEJIA»
P.K.Oneprus tomnusa. Y ieabHasi TEIIOTa
cropanus (11.10)

3aKOH COXpaHEHUS U MPEBPAILICHUS
MEXaHUYECKOW IHEPTUU B

TEIUIOBBIX Mporeccax (m.11)

Pemenue 3anay no teme «TermoBbie
SBJICHUSI

ArperatHble COCTOSIHUSI BELIECTBA.
[InaBnenue u orBepaeBanue (. 12, 13)
['paduik rutaBienust 1 OTBEpACBaHUS
KPUCTAJUTMYECKUX TEJ. Y Ae€NbHAs TEIIoTa
naBieHus (1. 14, 15)

.Konrtposbnas padora Nel no teme
«HarpeBanmue teJ. IlnaBaenue

U KPHUCTAJLIH3ALUD)

P.K. Ucnapenne. HaceimenHnsii u
HEHACHIIEHHbIN map. Konaencanus.
[lornonieHre 3Hepruu Npu UCIAPEHUU
JKUJIKOCTH U BBIACJICHUE €€

npy KoHAeHcauuu napa m.(16,17)
P.K.Kunienue. Y nenpHas temiora

mapooOpa3oBaHus U KOHJICHCAITUN
(m.18,19)

KOJL 2.6

KO/ 2.7

KOJI 2.10

KO/ 2.9

KOJI 2.9

I1.8-9, moBT
[1.10, y5 (2, 3)

IL.11

. 10,11
1. 12,13 y.7(4, 5)

1. 14,15 v.8(4, 5)

I1. 12- 14 tioBT.

I1. 16-17

I1. 18, 19,



18/18 .

19/19 .

20/20.

21/21.

22/22

23/23.

24/1.

25/2.

26/3.

27/4.

28/5.

Pemenue 3amad no teme «Y genpHas
TEIJI0Ta MapooOpPa30BaHUS U
KOHICHCAITHS

P.K.Bnaxxuocts Bozayxa. CriocoObl

ompeiesieHHs] BIaXHOCTH Bo3ayxa (1m.20).

Jlaboparopnas pabora Ne3«3mepeHue

BJIQXKHOCTHU BO3JIyXa»

P.K.Pabora ra3a u napa npu

pacuiupeHuu. JlBurarens BHYTPEHHETO

cropanus (m. 21,22)

Pemienue 3a1a4 1o reme «ArperatHbie

COCTOSIHUSI BEIIIECTBAY»

P.K.ITaporas Typobuna. KIIJ] TeroBoro

neuratensi(n.23,24)

Pemenue 3amaq mo reme «KII1/]

TEIJIOBOTO JBUTATEIIS.
DIIEKTPUUECKHUE SIBICHUS

DJIEKTpHU3aLUs TeN IpU

CONPUKOCHOBEHUH. B3auMoieicTeue

3apsKeHHBIX Ten (1.25,26)

DJIEKTPOCKOI. DJeKTprudeckoe mose (1.

27,28)

JIeIMMOCTh 3JIEKTPUYECKOro 3apsia.

OnektpoH. Ctpoenue aroma (11.29,30)

OOBsICHEHUE DIIEKTPUISCKUX SIBICHUHN

(m.31)
[TpoBOHHKY, ITOITYIIPOBOAHUKA U

KOJ1 2.9

KOJ1 2.9

KOJI 3.1-3.3

KOJI 3.4

KOJI 3.4

1. 18, 19, n/p 3

L. 19,20
v 10(4, 5)

1. 21, 22

I1. 22 nmoBT
I1. 23, 24

I1. 23, 24 1ioBT.

I1. 25,26

1. 27,28
I1. 29,30 ymp. 11
I131 ynp 12

I1. 31 noBT



29/6.

30/7

31/8

32/9.

33/10.

34/11.

35/12.

36/13.

HENPOBOAHUKH 3ieKTpuuecTna (m.31)
DIIeKTpUUYeCcKuil Tok. McTouHnkH
AIEKTpUYECKOro Toka. (1m.32,33)
DIJIEKTPUUYECKUU TOK B METaJJIax.
JIelicTBUSA DIIEKTPUYECKOTO TOKA.
HamnpaBiieHue 3JIEKTpUYECKOro TOKa
(11.34-36)

KountposbHast padora Ne2

10 TeMe «JIeKTPUIeCKue sIBJICHUD)
Cwuna Toka. Enuautibl cuitel Toka (11.37)

Amrniepmetp. M3mepeHue cuiibl Toka
(1.38)

JlaGoparopnas padota Ne4 1o Teme
«COO0pKa MEKTPUUECKON LIeTH U
U3MEpEHNE CUIIBI TOKA B €€ Pa3IMYHbIX
y4acTKax»

P.K.Onekrpudeckoe HanpsKeHUE.
Envnaunel Hanpsokenus. (1m.39,40)
BosnbT™meTp. EnuHULBI HAPSIKEHUS.
3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS
(m. 41, 42)

DIEKTPUUECKOE CONPOTUBIICHUE
IPOBOAHUKOB. EMHUITBI COMPOTHUBICHNUS
(m.43). Jlaboparopnas padota Ne5. Ilo
Teme «V3mepenune HanpsoKeHUS Ha
Pa3TUYHBIX YYaCTKAX DJICKTPUUECKON
IETTH

KOJ1 3.5

KOJ1 3.5

KOJI 3.6

I1. 32,33
3.6
I1. 34-36

I1. 34-36

MTOBT

I1. 37 yop. 14(2,3)
1/p Ned

I1. 38 ynp. 15(3,4)

I1. 39, 40 Bomp.
cTp.93

I1. 41, 42 ynp. 16
(2,3) n/pNe5

1. 43. Yrp.18 (2,3)



37/14.
38/15.

39/16.

40/17.

41/18.

42/109.

43/20.

44/21.
45/22.

46/23.

47/24.

3akon Oma niist yyacTka uend. (1.44)
Pacu€T conpoTHBICHUS IPOBOTHHUKA.
VYnenwrHoe compoTtuBiieHHe (1. 45)
[TIprmMepsl HA pacy€T CONPOTUBIIEHUS
IPOBOHHUKA, CHUJIBI TOKA YU HANIPSDKCHHUS
(11.46)

Peocratel. JlabopaTopnas pabora Ne6. I1o
Teme «PerynupoBaHue CHIIBI TOKA
peocTaTom»

Jlaboparopnas pabota Ne7. [1o Teme
«V3mMepeHune CONpOTHRIICHHSI TIPOBOHUKA
IpU MOMOIIH aMIIepMeTpa
BOJIbTMETPAY.

[locnenoBaTenbHOE COSTUHEHUE
MTPOBOJTHUKOB. (11.48)

[lapannensHOE coeAMHEHNE TTPOBOIHUKOB
(11.49)

Pemenue 3agau
[ToBTOpUTETHEHO-0000ITAIOIINIA YPOK TTO
TeMe «DIEKTPUUYECKUN TOK.
Hampsixenue», «ConpoTuBIeHHE.
CoenrHeHne TPOBOTHUKOBY»

PaGoTa 1 MOITHOCTB MEKTPUIECKOTO
Toka (1. 50, 51)

Enuanie paboThl AIEKTPUIECKOTO TOKA,
MIpUMEHsIEMbIE Ha MpakTuke (1. 52).
Jlabopatopnas padota Ne§. [To Teme

KOJ1 3.7

KOJI3.7

KOJI 3.7

KOJI3.8

I1. 44 ynp 19(3,4)
. 45

I1. 46 ynop. 20
(3,4), n/46

[1. 47 ynp 21(3, 4)

1. 46-47

I1. 48 yop. 22 (3,4)
I1. 49 yp 23 (4, 5)

I1. 48-49
I1. 45- 49

I1. 50,51 n/p Ne8
yap. 24 (2, 3)

1. 50, 51 ymp 25 (3,
4)



48/25.

49/26.

50//27.

51/28.

52/29

53/1.

54/2.

55/3.

«3Mepenne MOITHOCTH U pabOThI TOKA B
AJIEKTPUYECKOM JIaMIIE»

HarpeBaHnue npoBOJHUKOB
AIEKTPUYECKUM TOKOM. 3aKOH J[KoyJs-
Jlenma. (m.53)

Pemenue 3anau o treme «3akoH J[xoyis-
Jlenna»

JlamMnia HakanMBaHUs. DIEKTPUUYECKHUE
HarpeBaTesbHbIe Tpuoophl. KopoTkoe
3ambikanue. [Ipenoxpanurenu. (1.54,55)
Pemenne 3amau o teme «Pabora u
MOIITHOCTb 3JIEKTPUYECKOTO TOKA.
Konnencatoppi»

KonTpoabHas pabora Ne3 mo remam
«PadoTa 1 MOITHOCTH JTEKTPUIECKOT 0
TOKa», «3akoH Jlxoyns-JleHna.
Konpaencarop»

DNEKTPOMArHUTHBIE SIBJICHUS
MarunurtHoe 1noJjie. MarHuTHOE moJie
IIPSIMOr0 TOKA. MarHuTHbIE JINHUA
(1.56,57)

MarauTHoO€ I0JI€ KaTyIIKHA C TOKOM.
DIEKTPOMATrHUTHI U UX IPUMEHEHHE
(1m.58).

Jlabopatopnas padota Ne9 I1o Teme
«CO0pKa dIEKTPOMArHnuTa U UCTIBITAHNE
€ro JIeHUCTBUS»

P.K.IloctosHHbIe MarHUTEI. MarHutHoe

H

KOJI 3.9

KOJI 3.9

KOJI 3.10

KOJ13.11

[1. 53 ynp 27(1, 4)

1. 53 ymip 26 (2, 3)
I1. 54,55

I1.50-55, ynp 27
Nel,2

I1. 50-55 nosT.

1. 56, 57 n/p Ne9

I1. 58 ynp.28

I1. 59,60



56/4

57/5.

58/1

59/2.
60/3.

61/4.
62/5.

63/6.
64/7.
65/8.

66/9.

67/10

68/11

69,70

110JIC IIOCTOSIHHBIX MAarHUTOB. MarHUTHOE
nose 3emiu (11.59,60)

JlecTBrE MAarHMTHOTO TTIOJISI HA
MIPOBOJIHUK C TOKOM. DJIEKTPUUECKUI
nBuratenn(m. 61)
Pemenue 3agau

CgertoBble siBjenusi(114)
Hcrounuku ceeta. PacipocTtpanenue
cBera (1.62)
P.K.Buaumoe asuxenne cBetu (1m.64)
OTtpaxkeHue cBeTa. 3aKOH OTPAXKEHUS
cBera (11.63)
[Tnockoe 3epkaio (11.64)
[Ipenomienue cBeta. 3aKOH MPEIOMIICHUS
cBera (11.65)
JIunzel. OniTudeckas cuiia JUH3bI (11.66)
N3o0paxenusi, 1aBaeMble JTUH30H (11.67)
Pemenue 3amay no reme «CBETOBbIE
SIBIICHUSI.
[TocTpoeHune n300pakKeHUM, MMOTYICHHBIX
MIpY MTOMOIIH JIUH3 (T1. 67)
KontpoabHas padora Ne4 mo teme
«3aKOHBI OTPA’KEHUS U NPeTOMIICHUS
CBETa»
O06o01marore- MTOBTOPUTEIBHBIN YPOK 32
Kypc ¢u3nuku 8 Kiacca.
Pe3epB BpeMeHun

KO/ 3.12

KOJ1 3.14

KOJI 3.16

KOJI 3.19
KOJI 3.16

KOJI 3.19
KOJI 3.19-3.20

KOJI 3.19-3.20

Bormp. ctp. 142

I1. 61,3. 11

I1. 59-60 nosBT.
[1.62

[1.64
1. 63 ymp. 30 (3, 4)

[1. 64 ynip. 31 (3, 4)
I1. 65 ynp.32 (3, 4,

5)

I1.66 ymop 33

[1. 67 ynp. 34 (3, 4)
[1. 67 ynp 32 (1,2)

I1 67 noBT

I1. 62-67 noBT

I1. 66,67






