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Pabouyast nporpamma no ¢pusnke 8 knacca k yueOHuky A.B.Ileprimkun
(0a30BBIi YPOBEHB)

MHOACHUTEJIBHAS 3AIIUCKA.

PaGouas mporpamma coctaBieHa B COOTBETCTBHHU ¢ TpeboBaHusMu DesepalbHOrO rocyJapcTBEHHOIO 00pa3oBaTENbHOTO CTaHApTa OCHOBHOTO OOIIEro 0Opa3oBaHUsI
(@I'OC 0O00); TpeboBaHUIME K pe3yIbTaTaM OCBOCHHsI OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMbl (TMYHOCTHBIM, METANIPEIMETHBIM, IPEIMETHBIM); OCHOBHBIMHU MOJXOJAMH K
pa3BuTHiO 1 (HOPMHUPOBAHUIO YHHMBEPCANbHBIX yueOHbIX neiictBuil (YY]l) mis ocHOBHOro oOmiero obpa3oBaHHs, Ha OCHOBE aBTOPCKOW MPOTpaMMBI OCHOBHOT'O OOILIETO
oOpa3zosanus o ¢usuke B § kimacce (aBropel: A. B. [Iépeimkun, H. B. ®uionoswd, E. M. ['yTHHK)

denepanbHblil 6a3ucHBIA yueOHBIN TUTaH A 00pa3oBaTeNbHbIX yupexaeHuid Poccuiickoit denepanyy oTBOAUT 6 4acOB B HEAETIO AJIs 00s3aTeIbHOr0 N3ydeHus: QrU3nKu
Ha 0a30BOM ypOBHE CTYNEHH OCHOBHOTO 001ero oopasoBanus. B Tom uncie B 7-9 kinaccax mo 2 yueOHBIX yaca B HeZielto. B maHHO# paboueil mporpamMe Ha u3ydeHune Gpusnku
B 8§ KJIacce OTBOAMTCS 2 Yaca B HEJENI0, U3 pacuéra 34 yueOHbIe HeAeTH — 68 9acoB B IO

IInanupyemble npeaMeTHbIE Pe3yJILTAThI OCBOEHHS KOHKPETHOr0 y4eGHOro npeaMera, Kypca.

JInYHOCTHBIE Pe3yIbTaThI:

* c(hOopMHUPOBAHHOCTH MTO3HABATENFHBIX HHTEPECOB, HHTEIJICKTYABHBIX U TBOPYECKUX CIIOCOOHOCTEN yUalHXCs;

* yOEXKACHHOCTh B BO3MOXKHOCTH ITO3HAHMS MPUPOABI, B HEOOXOAMMOCTH Pa3yMHOT'O HCIIOJIb30BAaHUS JAOCTH)KEHUH HAyKH M TEXHOJOTMH Ul JaJbHEWIIEro pa3BUTHUS
YeJI0BEYeCKOro 00IIeCTBa, yBa)KCHUE K TBOPIIAaM HAYKU M TEXHUKH, OTHOLICHUE K (PU3MKE KaK 3JIEMEHTY O0IIEUEIOBEUECKON KYIbTYPHI;

* CAMOCTOSITENTLHOCTD B IPUOOPETCHUU HOBBIX 3HAHUN M MTPAKTUICCKUX YMEHHIA;

* TOTOBHOCTH K BBIOOPY KHU3HEHHOT'O IIyTH B COOTBETCTBHUHU C COOCTBEHHBIMH HHTEPECAMHU U BO3MOKHOCTSIMH;

* MOTUBALMs 00Pa30BaTEIbHOM JESITEIBHOCTH IIKOJLHUKOB HA OCHOBE JINYHOCTHO OPHUEHTHPOBAHHOIO MTOAXO4;

* hopMupoBaHKE IEHHOCTHBIX OTHOIIEHHUH APYT K JAPYTY, YUUTEII0, aBTOpaM OTKPBITUI U M300peTeHUH, pe3ylibTaTaM 00y4eHHs.

MetanpeaMeTHbIe pe3yJIbTAThI:

* OBJI4/ICHUE HABBIKAMH CaMOCTOSTEIBHOTO NPUOOPETEHUSI HOBBIX 3HAHWN, OpraHU3aluy y4eOHOH AeATebHOCTH, TIOCTAHOBKH LieJIeH, INIAHUPOBAaHUsI, CAMOKOHTPOJIS U
OLIEHKH Pe3yJIbTaTOB CBOEH AESITEILHOCTH, YMEHUAMH NIPEIBUAECTH BO3MOKHBIE PE3YIbTaThl CBOMX JEHCTBUI;

* TIOHMMaHUE Pa3IMYUil MEXJTy UCXOTHBIMH (akTaMd W THIIOTE3aMH ISl UX OOBSCHEHUS, TEOPETHYCCKHMMH MOJEISIMH M pPEAIbHBIMH OOBEKTAMH, OBJIAJICHUE
YHHMBEpCAJIbHBIMHU YUYEOHBIMU ACHCTBUSIMU Ha MpUMeEpax THIOTE3 Ui OOBSCHEHUS] M3BECTHBIX (PAKTOB M HKCIEPHUMEHTAJIBHON MPOBEPKH BBIABUTAEMBIX THIIOTE3, pa3pabOTKH
TEOPETUUECKHUX MOJEIEH MPOLIECCOB UITU SIBICHUM;

* (GopMHpOBaHHE YMEHHWI BOCIPUHHMATh, MepepadaTbiBaTh W MPEABSBISATh WHPOPMAIUIO B CIOBECHOW, OOpa3HOW, CHUMBOJMYECKON (opMax, aHAU3UPOBATH W
nepepadaTeiBaTh NOIYYEHHYIO HH()OPMAIMIO B COOTBETCTBUH C OCTABICHHBIMHU 3aJa4yaMH, BBIJEISTH OCHOBHOE CO/IEpKaHHE POYUTAHHOTO TEKCTA, HAXOAUTH B HEM OTBETHI Ha
[TOCTaBJICHHBIE BOIIPOCHI U U3/1araTh €ro;

* TIPUOOpETCHHE OIbITa CAMOCTOSTEIBHOrO ITOWCKA, aHallu3a W 0TO0Opa HWHPOPMAIUK C KCIOJIb30BAHWUEM PA3IMYHBIX HMCTOYHHKOB W HOBBIX WH(OPMAIMOHHBIX
TEXHOJIOTHH Ui PEeIeHHs T0O3HABATEeIbHBIX 33/1a4;

* pa3BUTHE MOHOJOTMYECKOH M JUAIOTHUECKOW PE4M, YMEHHS BBIpaKaTh CBOM MBICIM M CHOCOOHOCTH BBICIYIIMBAaTh COOECEIHUKA, MOHMMATh €ro TOYKY 3pEHHS,
MpU3HABATh [IPABO APYTOT0 YEIOBEKa HA HHOE MHEHHUE;

* OCBOCHHE IIPUEMOB JICHCTBHI B HECTAHJAPTHBIX CUTYaIUIX, OBJIa/IEHUE SBPUCTUYECKUMHI METOIaMH PEIICHHUS TIPOoOIIeM;

* ¢opMHpOBaHHE YMEHUH paboTaTh B IPyNIE C BHIMOJHEHHEM Pa3JIMYHBIX COLHMAJIBHBIX POJeH, MPEACTaBIATh M OTCTaWBaTh CBOM B3IVISABI U YOESKICHHUS, BECTH
TUCKYCCHIO.

IIpenmeTHbIe pe3yabTaThI:



* 3HaHUS O IPUPOJIC BXKHEHIINX (PU3NIECKUX SBICHUM OKPYKAIOIIEro MUpa U MOHUMaHHUE CMbIca (PU3NYECKHUX 3aKOHOB, PACKPBIBAIOLINX CBS3b U3yUCHHBIX SIBICHHIA;

* YMEHHS NOJb30BATHCSI METOJAaMH HAYYHOT'O HMCCIICAOBAHMSA SIBJICHUN MPUPOJBI, TPOBOAUTE HAONIONEHHS, TUIAHUPOBATh M BBHIIIOJIHATH IKCIIEPUMEHTHI, 00padaThiBaTh
pe3yibTaThl N3MEPEHUH, MPEACTaBIATh PE3YJIbTaThl U3MEPEHUH C IOMOIIBIO TabmuL, rpadukoB U (Gopmys, oOHAPYKUBATh 3aBUCUMOCTH MEXIY (U3MYECKHMMU BEJIWYMHAMH,
OOBSICHATH NTOJy4IEHHBIE PE3yJIbTaThl U JIEJIaTh BEIBOABI, OLIEHUBATH I'PAHMIIBI IIOIPEIIHOCTEN Pe3yIbTaTOB H3MEPEHU;

* YMEHUS IPUMEHSTH TEOPETUUECKUE 3HAHUS 10 (PU3MKE HA MPAKTHKE, pelaTs PU3HYecKre 3a1a4y Ha MPUMEHEHUE MTOJTyYeHHBIX 3HAHWH;

* YMEHUS U HaBBIKM IPHUMEHSTH IOJIyYCHHbIE 3HAHWS AJS1 OOBSCHEHUS NMPHUHLMIIOB NEHCTBUS BAXKHEWIIMX TEXHHYECKUX YCTPOWCTB, PELICHHUS NMPAKTHYECKUX 3a7ad
MIOBCEHEBHOMN JKM3HH, 0OecrieyeHns1 0€30IacCHOCTH CBOEH JKU3HH, PALMOHAIIEHOTO IPUPOJIOTIONB30BAHUS U OXPaHbl OKPYXKAIOLIEH Cpeabl;

* popmupoBanne yoexkaeH!s B 3aKOHOMEPHOW CBSI3U M [TO3HABAEMOCTH SBJICHUH MPUPOJIBI, B OObEKTUBHOCTH HAYYHOTO 3HAHHS, B BBICOKOW IICHHOCTH HAyKH B Pa3BUTUH
MaTepUalbHOU U AYXOBHOU KYJIbTYpPHI JIFOEH;

* pa3BUTHE TEOPETHUECKOI'O MBIIIJICHUS Ha OCHOBE (DOPMHUPOBAHUS YMEHHMH YCTaHABIMBAThH (aKThl, pa3indyaTh NPUUUHBI U CIEICTBUS, CTPOUTHh MOJAENU U BBIABUIATh
THIIOTE3bI, OTBICKMBATh U (POPMYIIUPOBATh AOKA3aTEIbCTBA BBIABUHYTHIX TUIIOTE3, BEIBOAUTH M3 SKCIIEPUMEHTABHBIX (DaKTOB U TEOPETUUCCKUX MOJelNel (Pru3nvyeckue 3aKOHBI;

* KOMMYHUKAaTHBHbIE YMEHUS JOKJIAABIBATE O PE3YJIbTaTaXx CBOETO HCCIENOBAaHUS, Y4aCTBOBaTh B JUCKYCCHUU, KPaTKO MU TOYHO OTBEYaThb HAa BOIPOCHI, UCIOJB30BATH
CIPaBOYHYIO JIUTEPATYPY U IPYrue UCTOYHUKY HH(OPMALIHH.

TenioBbIe ABJIEHUSA
BrinyckHHK Hay4yuTCs:

o pacro3HaBaTh TEIUIOBBIC SIBICHHUS M OOBSACHATH Ha 0a3e MMEIONIMXCS 3HAHWH OCHOBHBIE CBOMCTBA WM YCJIOBHS NPOTEKAHUS 3THUX SBICHUIL:
muddy3us, n3MeHeHHe 00beMa Tell IIPH HarpeBaHuH (OXJIaKISHHUH), OOJbIAas CKUMAEMOCTh Ta30B, MaJlash CAKUMAEMOCTbh KHUIKOCTEH M TBEPIBIX TEJ; TEILIOBOES
paBHOBEcHE, UCTIapEHUE, KOHACHC CAIWs, TIaBIeHHe, KPUCTAIIIN3alIns, KATICHNE, BIAXKHOCTh BO3/lyXa, pa3InyHbIe CIIOCOObI Teronepeadn (TerIonpoBOIHOCTS,
KOHBCKIIHA, I/I3Hy‘IeHI/IC), arperaTHbpi€ COCTOsHHA BCHICCTBA, IMOITIOIICHHWE SHCPTHUU IMPU HUCHAPCHHUU KUIAKOCTH W BBIACICHUC €€ IIPpU KOHACHCAUWHW IIapa,
3aBUCHMOCTH TEMIIEPATyPhl KHIICHUS OT JaBJICHHS;

o OIMCHIBaTh M3YYEHHBIC CBOWCTBA TEJI M TEIUIOBBIC SIBICHHS, UCIONB3Ys (DPU3MUECKHE BEIMYMHBL: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS YHEPTHS,
TeMIlepaTypa, yAeiabHasi TeIUIOEMKOCTh BEIECTBa, YAeNbHAs TEIUIOTa IUIABICHHS, yelbHas TEIUIOTa ITapooOpa3oBaHus, yAeIbHas TEIUIOTa CrOPaHHs TOIUIHBA,
KOS(i)(i)I/IHI/IeHT IIOJIE3HOT'O I[eP'ICTBI/IH TCIUIOBOTO JBUTaTClid; IHIPH OIMCAHWUU IIPAaBUJIBHO TPAKTOBATh (1)H31/I‘-I€CKI/II\/'I CMBICJI HCIIOJB3YEMBIX BCJIWYUH, HX
0003HAUCHUSI M CIUHUIIBI N3MEPEeHUs, HAXOAUTh (HOPMYIIBI, CBA3BIBAIOIIUE AAHHYIO (DU3MUECKYIO BEIMYMHY C APYTUMH BEIMYMHAMH, BBIYUCIATH 3HAUCHUE
(bu3HYecKOl BETMYMHBI;

o AQHAJIU3UPOBATh CBOWCTBA TEJ, TEIUIOBBIE SIBJIEHUS U MPOLIECCHI, UCIOJb3YSl OCHOBHBIE IOJIOKEHUS aTOMHO-MOJIEKYJIIPHOTO YYEHUS! O CTPOEHUU
BEILECTBA U 3aKOH COXPAHEHUS YHEPTUU;

. pa3nu4aTh OCHOBHBIE MIPU3HAKH U3YYEHHBIX (PH3MUYECKHX MOJIENCH CTPOSHHS Ta30B, KHUIKOCTEH U TBEP/BIX TEI;

. MPUBOJIUTH IPUMEPHI MIPAKTUIECKOTO UCTIONIL30BaHUS (PU3MUECKUX 3HAHUHN O TETUIOBBIX SIBICHUSX;

o pelaTh 3aJauu, UCTIONB3Ys 3aKOH COXPaHEHUsI SHEPTHHU B TEIUIOBBIX Iporieccax M (GopMyIbl, CBS3bIBaroIIue GU3NIecKue BETUNIUHBI (KOJIUIECTBO

TEIUIOTHI, TEMIIEPATypa, yJeIbHAs TEIIOEMKOCTh BENIECTBA, y/elIbHAs TEIUIOTa TUIABJICHUS, yellbHas TeIIoTa NapooOpa3oBaHusl, yAeIbHas TEIUIOTa CTOPaHUs
TOIUTMBA, KO3(PHUIIMEHT MOIE3HOTO JICHCTBHS TETIIOBOTO JIBUTATENs1): HA OCHOBE aHAIM3a YCJIOBHUS 3a]a4d 3alAChIBATh KPATKOE YCIOBUE, BBIICIATh (PU3NICCKHC
BEJIMYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIJISl €€ PEILICHUS, IPOBOAUTH PACYCTHI M OIICHUBATh PEAIbHOCTh IMOJYYEHHOTO 3HAUCHUS (PU3MUECKOM BEJIUUYHHBI.
BbINYCKHWK noyuum 603MONCHOCMb HAYYUMbCA:

o UCNOTL306AMb 3HAHUSL O MENJIOBbIX SGIEHUAX 6 NOBCEOHEeSHOU JICU3HU 01 O0becneyeHus 06e30nacHocCmu npu odpaujeHuu ¢ npudbopamu u
MeXHUYeCKUMU YCMPOUCmEamu, Oisl COXPAHEHUs 300P08bsl U COOMO0EHUST HOPM IKONI02UUEeCK020 NOBedeHUs 8 OKpycalowell cpede; Npusooums npumepbl
9KONI02UHEeCKUX ROCIeOCMBUL pabompl Osucamenell BHYmpeHHe20 C2OPAHUsl, MEeNnL08bLX U 2UOPOINEKMPOCHAHYULL,

o PA3IUYaAms SpAHuYbl NPUMEHUMOCIU QUBUYECKUX 3AKOHO8, NOHUMAMb 6Ceoduuil xapakmep (PYHOAMEeHMATbHBIX GUIUYECKUX 3AKOHO8 (3AKOH
COXpaHeHUsi SHep2UU 8 MENJI0BbIX NPOYECCAX) U OCPAHULEHHOCb UCTIONb306ANUSL YACTIHBIX 3AKOHO8,




o HAaxo0ums a0eKeammuyio npeoioNCeHHol 3a0aie Qu3udecKyio Modeib, paspeuams npodiemy KaKk Ha OCHO8E UMEIOWUXCS 3HAHUL O MEeNa106biX
ABNEHUAX C UCNONLI0GAHUEM MAMEMATNUYECKO20 ANnapama, max u npu HOMowi Memoo08 OYeHKU.

dyekTpUYecKHe SIBJIEHUS
BhINyCKHHUK HAYIHTCS:
o PacIO3HABATh 3JICKTPUUYCCKUE SBJICHHUS U OOBACHATH HA OCHOBE HMMCIOIIMXCS 3HAHUN OCHOBHBIC CBOWCTBA MJIM YCIIOBHS MPOTCKAHUS ITHX
SIBIICHUI: 3JICKTPU3AIUS TEJl, B3aUMOJICHCTBHUE 3apsA0B, JICKTPHUUECKUH TOK U €ro JeHCTBHS (TEIUIOBOE, XUMHUYECKOE, MATHUTHOR).
o COCTABIISITh CXEMBI SJICKTPHUECKHUX IICTICH C MOCIeJOBATEILHBIM U MapalIeIbHBIM COSTMHEHUEM DJIEMEHTOB, pa3indasl yCIOBHbIE 0003HAUCHHS
3IIEMEHTOB IEKTPHUYCCKUX IeTnel (MCTOYHHK TOKa, KITI0Y, PE3UCTOP, PEOCTaT, JJAMIIOUKa, aMIIEPMETp, BOJIBTMETP).
o OIUCHIBATh HM3YYCHHBIC CBONCTBA TEJN W DIIEKTPUYECKUE SIBICHUS, WCHONB3Ys (U3NUECKUE BEIHYUHBI: DICKTPUYCCKUI 3apsj, CHIa TOKa,
ANIEKTPUIECKOE HANPSHKEHUE, DIICKTPUYECKOE COMPOTHBICHUE, YIENBHOE COMPOTHBICHUE BellecTBa, paboTa 3JICKTPHUYECKOrO TOJS, MOIIHOCTh TOKA; NpHU
OIMMCAaHNU BEPHO TPAKTOBATH (1)H3PI‘-ICCKHI71 CMBICJI UCIIOJIB3YEMBIX BCIIMYWH, UX 0603Ha‘ICHI/I}I U CIUHUIBI U3MCPCHHUA, HAXOOUTDH (I)OpMy.HI)I, CBA3bIBAIOIINEC
JaHHYIO (1)I/I3I/I‘IGCKYIO BCJIMYMHY C JPYTUMHU BECIMYHUHAMMU.

o aHAJIM3UPOBATh CBOMCTBA TeJ, HJEKTPUYECKUE SIBICHUS M MPOLECCHl, UCHONB3YSl (PU3NYECKHE 3aKOHBI: 3aKOH COXPAHEHUS SJIEKTPUYECKOIO
3apsiza, 3akoH OMa 71l yyacTka 1eny, 3akoH Jpxoymsa-JleHna, npu 3ToM pa3anyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €r0 MaTEeMaTHYECKOE BBIPAKECHUE.

o MPUBOIUTH MIPUMEPHI MPAKTUIECKOTO UCTIONB30BaHUS (PU3MUECKIX 3HAHUH 00 DIIEKTPUIECKUX SBICHUSIX.

. pemaTh 3aJauu, UCHONb3Ys PU3NUECKhe 3aKOHbI (3akoH OMa JiIst yuacTka 1enw, 3akoH [xoyns-Jlenna) u popmMyiisl, CBSI3bIBAIOIINE (PUIMUSCKHUE

BEJIMUUHBI (CHJIA TOKA, ICKTPHUUYECKOE HANpPSUKEHUE, NIEKTPUUECKOE CONPOTHUBIEHHE, YAEIbHOE CONPOTHUBICHUE BELIECTBA, PabOTa 3MIEKTPHUYECKOTO IO,
MOIIHOCTh TOKa, ()OPMYJIbI pacyeTra 3IeKTPUUECKOro CONPOTUBIEHHS MIPU MOCIEI0BATEIbHOM U MapajlIeIbHOM COEANHEHUH IIPOBOIHUKOB); HA OCHOBE aHAIIM3a
YCJIOBHSA 3aJa4M 3alUCHIBATH KPATKOE YCIOBHE, BBIACTATh (DPU3MUECKHE BETMUUHBI, 3aKOHBI H (POPMYIIBI, HEOOXOAUMBIE JUIS €€ PEIIeHHUs, IIPOBOIUTH PacyeThl U
OLICHMBATh PEATbHOCTH MOJTYYSHHOTO 3HAYECHHS (PU3MYESCKON BETMIMHBL.

BbINYCKHWUK noayuum 603MONHCHOCMb HAYYUMBCA .

o UCNONL306AMb 3HAHUA 00 IJIEKMPUHECKUX SBNEHUAX 8 NOBCEOHEGHOU JHCU3HU 05l 0DecneyeHuss 6e30nacHocmu npu 0opawjeHuu ¢ npubopamu u
MeXHUYeCKUMU YCMpoucmeamu, 015 COXPAHEHUsl 300P06bs U COOMO0EHUS. HOPM IKONO2UHECKO20 NO8e0eHUs 6 OKpyjcaiouell cpeoe; NpugoOUms npumepsl
BUAHUA INEKMPOMASHUMHBIX UTYYEHUL HA JHCUBbLE OPSAHUIMBL,

o PAa3IU4ams SpaHuybl NPUMEHUMOCIU DUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOwull Xapakmep QYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEeHUs
INEKMPULECKO20 3apsoa) U 02PAHULEHHOCMb UCNONb308AHUSL YACTHHBIX 3aKOH08 (3axon Oma 0ns yuacmka yenu, 3akon [ocoyaa-Jlenya u op.);

o UCNONIL306AMb NPUEMbl NOCMPOEHUs PUUUECKUX MoOeell, NOUCKA U POPMYIUPOSKU 00KA3AMENbCME BbIOGUHYMBIX 2UNOME3 U MeoPemuiecKux
8b180006 HA OCHOBE IMNUPUYECKU YCINAHOBNIEHHBIX PaKmos,

o HAXo0ums Aa0eK8AmMHYI0 NPeOloNCeHHOU 3a0aye u3uuecKylo Moodelb, paspeuams Hnpobiemy KaK HA OCHO8e UMEIOWUXCS 3HAHUL 00
INEKMPOMASHUMHBIX AGACHUAX C UCTIONB308AHUEM MAMEMAMULECKO20 annapama, max u npu NoMowu Memooos OYeHKuU.

MarHuTHbI€ sIBJIEHHS
BEhINyCKHHUK HAYYHTCS:
o pacmo3HaBaTh MATHUTHBIC SIBICHHUS M OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHWH OCHOBHBIE CBOMCTBA MJIM YCJIOBHS IPOTEKAHHS 3TUX SIBICHHMA:
B3aMMOJECHCTBUE MAarHUTOB, 3JEKTPOMAarHWTHas MHAYKIHA, AEHCTBUE MATHUTHOTO MOJS HA MPOBOJHUK C TOKOM M Ha JBWXKYIIYIOCS 3apsDKEHHYIO YacTHILY,
JIEHCTBHE ANEKTPUIECKOTO MO Ha 3apsKEHHYIO YacTHUILy.
o OIMCHIBATh M3YYCHHBIE CBOMCTBA TEJl M MATHUTHBIC SIBJICHUS, MCIOJNB3Yys (DU3NUYECKHE BEIMYHHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOIH; TPHU
OIMCaHWU BEPHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIOJIb3YEMbIX BEIHYWH, UX O0O3HAYEHUS W CIUHHIBI M3MEPEHUS; HaXOJIUTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETMYUHY C APYTHMHU BETUINHAMU.




o AHAJIM3UPOBATh CBOWCTBA TEJ, MAarHUTHBIC SIBIICHHS W TPOIECCHI, HUCHOIB3Yysd (U3WYCCKUE 3aKOHBI; MPH STOM pPa3indyaTh CIOBECHYIO
(hopMyITUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPOKEHUE.
. MPUBOIUTH ITPUMEPHI MPAKTHYECKOTO UCIIONB30BaHUS (PH3UUECKUX 3HAHHUIA O MATHUTHBIX SIBJICHUSX
. peuiaTh 3a1avu, UCTMOJb3ys (U3UYSCKUE 3aKOHBI M (POPMYIBI, CBA3BIBAIONIME (PU3MYCCKHE BEIUYHMHBI, HA OCHOBE aHAIW3a YCIOBHS 3aJadd
3alMCHIBATh KPATKOE YCIIOBHUE, BBIACIATH (PU3NUCCKHE BEIMYMHBI, 3aKOHBI U (HOPMYJIbI, HEOOXOAMMEBIC JIIS €€ PEIICHUs, MPOBOAUTH PacueThl U OLICHUBATh
peabHOCTD MOTYYEHHOTO 3HAYeHUST (U3NIECKON BETMIMHEI.
BLINYCKHWK noayuyum 603MONCHOCMb HAYYUMBCS
o UCNONL306AMb 3HAHUS O MASHUMHBIX AGNEHUSX 6 NOBCEOHEeGHOU JICU3HU Osl obecneyeHus Oe30nacHocmu npu obpawjenuu ¢ npubopamu u
MEXHUYEeCKUMY YCpoucmeamu, 08 COXPAHeHUsi 300p06bsi U COOMO0EHUs HOPM IKOJIOSULECKO20 NOBeOeHUs & OKpydcaiouwel cpede;, Npueooums npumepsl
BAUAHUS INEKMPOMASHUMHBIX USTYYEHUL HA JHCUBbIE OP2AHUIMbL,
o Pa3nuiams epaHuybl NPUMEHUMOCIU PUBUYECKUX 3AKOHO8, NOHUMAMb 8Ce00uull xapakxmep GyHOaMeHMALIbHbIX 3aKOHO8.
o UCNONIb308aMb NPUEMbL NOCMPOEHUS PU3UYeCKUX Mooeeli, ROUCKA U POPMYTUPOBKU OOKA3AMENbCNE GbLOBUHYMbIX 2UNOMe3 U MeopemudecKux
86160008 HA OCHOBE IMRUPUYECKU YCAHOBIEHHbIX (PaKmos;
HAxXo0ums a0exk8amuyro npedioiCenHou 3a0aie Gu3ULecKyro Mooeb, paspeuanms npooiemy KaK Ha 0CHO8e UMEIOWUXCSA 3HAHUL 00 MASHUMHBIX A6IEeHUSX C UCNOIb308AHUEM
MamemMamu4ecko2o annapama, max u npu NOMOwU Memooa OYeHKu.

CBeToBbBI€ ABJICHUS
BrinyckHHK Hay4yuTCs:

o pacrio3HaBaTb CBETOBLIC ABJICHUA U O6’I)HCHSITI> Ha OCHOBC HMMCIOIIIUXCS 3HAHUM OCHOBHBIE CBOMCTBA WIIH YCJIOBUA MPOTCKAHUA ITUX SIBJICHUI:
IPSIMOJIMHEHHOE PacpOCTPaHEHHE CBETa, OTPAXKCHHUE M IIPEIOMIICHHE CBETA, IUCIEePCHs CBETA.

o UCIIONIb30BaTh ONTHYECKUE CXEMBI ISl TOCTPOSHUS H300paKeHHH B INIOCKOM 3€pKaie ¥ COOMpAIOIIEH JInH3e.

o OIMCHIBaTh M3y4YCHHBIE CBOWCTBA TEJ M CBETOBBHIC SIBJICHMUS, WCIIONB3Yys (PM3MUYECKUE BEIWYMHBI: (POKYCHOE PAacCTOSHHE M ONTHYECKas CHiIa

JIMH3bI, CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, IJTMHA BOJIHBI M YacTOTA CBETA; NP OMUCAHUHU BEPHO TPAKTOBATh (PU3MUYECKUHA CMBICI HCIIOJIB3YyEMBIX BEJIMYMH, UX
0003HaYCHNUS ¥ €AMHUIIBI H3MEPEHUS; HAXOAUTh (POPMYITBI, CBA3BIBAIOIINE JAHHYIO (U3NUECKYIO BEIUYHHY C IPYTUMHU BETMUYHHAMHU.

o aHaJM3NPOBATh CBOMCTBA Tell, CBETOBBIC SIBIICHHS W INPOLECCHI, UCTIONB3Ys (U3MUECKUE 3aKOHBI: 3aKOH MPSIMOJIUHEWHOIO PacHpOCTpaHeHHS
CBETa, 3aKOH OTPaKCHUS CBETA, 3aKOH NPEIOMIICHHS CBETA; IIPH ITOM Pa3IN4aTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €T0 MATEMAaTUIECKOE BBIPAKEHHUE.

. MPUBOAUTH IIPUMEPHI MIPAKTUUECKOT0 UCIIOJIb30BaHUs (PU3NUECKUX 3HAHUN O CBETOBBIX SIBJIICHUSIX.

. pemaTh 3ajadd, WCHONb3ys (HU3MYECKHE 3aKOHBI (3aKOH MNPSIMOJIMHEHHOTO pPaclHpOCTPAHEHHs CBETa, 3aKOH OTPAKEHMs CBETa, 3aKOH

NPEIOMIICHHSI CBETa) U (OPMYJIBI, CBA3BIBAIOIIME (DU3NUECKUE BETMUYMHBI ((POKYCHOE PACCTOSHHE M ONTHYECKAas CWIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX
BOJIH, JUIMHA BOJHBI M YacTOTa CBETA): HA OCHOBE aHAIM3a YCJIOBHUS 33Jayd 3alMChIBATh KPATKOE YCIOBHE, BBIIENATH (PU3NUYECKUE BEJINYMHBI, 3aKOHBI U
(bopMyIIbI, HEOOXOIMMBIE JJIS €€ PEIICHUSI, POBOJAMNTE PACUETHI M OLIEHHBAThH PEabHOCTh MOJTYYEHHOTO 3HAYCHHsT (PU3UUECKON BETUINHBI.
BBINYCKHUK noayuum 603MONCHOCMb HAYYUMBCA
. UCNONb306AMb 3HAHUSL O CEEMOBbIX AGNEHUSAX 6 NOBCEOHEGHOU JHCUSHU Oas obecneuenusi Oe30nacrocmu npu obpawjenuu ¢ npubopamu u
MEXHUYECKUMY YCPOUcmeamu, 01 COXPAHeHUs 300P08bs U COOMO0EHUS HOPM IKOJIO2UYECKO20 NOBEOeHUsl 8 OKpYcalowell cpede;, Npugooums npumepul
GIUAHUS INEKMPOMASHUMHBIX USTYUEHULL HA JHCUBbIE OP2AHUIMbL,

. Paziudame epanuybl RPUMEHUMOCIU PUIULECKUX 3AKOHO8, NOHUMAMb 8Ce0dWUll Xapakmep hyHOAMeHMATbHBIX 3aKOHO8,

. UCNONIL306AMb NPUEMbl NOCMPOEHUS PUIULUECKUX MOOenell, NOUCKA U POPMYTUPOSKU O0OKA3AMENbCME BbIOGUHYMBIX SUNOMeE3 U MeoPemutecKux
8b180006 HA OCHOBE IMNUPUYECKU YCINAHOBNEHHBIX (PAKMO8;

. HAaxoo0ums a0eKeamuyio npedodiCeHHol 3a0aie Qu3uuecKylo Mooelb, paspeuams npodemy KakK Ha OCHOBE UMEIOWUXCS SHAHUL O C8emOoGblX

ABNEHUAX C UCNONB3068ARUEM MameMamu4ecKoco annapama, mak u npu nomouju Memooos OYEHKU.



Coaep:xanue y4eOHOI0 MpeaMeTa, Kypca ¢ ykazaHueM (popM opranu3auuu y4eOHbIX 3aHATHIi, OCHOBHBIX BUI0B Y4eOHO /1esITeIbHOCTH.
DOU3UKA
8 KJIACC
(68 HACOB, 2 YACA B HEJEJIIO)
. TensioBble fABJIeHNS (25 YacoB)

Baytpennss sueprus. Tensiooe aBuxenue. Temmneparypa. Temnonepenauya. Heo6patumocTs mporiecca Tersionepeadm.
CBs13b TEeMIIEpaTyphl BELIECTBA C XaOTHYECKUM JABIKEHUEM ero yactull. Crnocodbl H3MeHeHMs] BHYTPeHHeil JHeprum.
TennonpoBoaHOCTD.

KonnuecTBo TeroTsl. Y enbHas TemI0eMKOCTb.

KounBekuusi.

H3ayyenne. 3aK0oH COXpaHEHUs SHEPTUU B TEILJIOBBIX IIPOIECCAX.

[InaBnenue u KpucTaIIM3aKA. YAeJbHas TeI10Ta njiapjieHus. 'paduk niaBieHus: U 0TBepeBaHUS.
[IpeoOpa3oBaHue 3HEPrUM IPU U3MEHEHHUSX arperaTHOro COCTOSIHUS

BEIIIECTBA.

Ucnapenue n koHAeHcalus. YaelbHasA TeNJ0Ta Napoo0pa3oBaHus U KOHAEHCAINH.

PaGora napa u raza npu paciigapeHun.

Kunenwne xuaxocty. BiaxaocTs Bo3myxa.

TennoBwle TBUTATEIIH.

JHeprus TONJIMBA. Y/eJbHAsA TeNJ0Ta CTOPaHusl.

ArperaTtHble cocTosiHMs. [IpeoOpazoBaHue 3HEPTUU B TEIUIOBBIX JABUIATEIISAX.

KIII TenioBOro aBurareJis.

DPponmanvnas nabopamopHas paboma.

1. CpaBHeHHE KOJMYECTB TEIJIOTHI IPU CMEIINBAHUK BOJBl Pa3HON TEMIEPaTypHl.

2.M3mepenue yaenpHON TEMIIOEMKOCTH TBEPAOTO TeNa.

3. M3MepeHne BIa)KHOCTH BO3/AyXa

I1.9nexTpuyeckue siBjieHns. (26 4acoB)

DnekTpu3anus Teil. DIeKTpUIeCKui 3aps. B3anmonetictBre 3apsaoB. J{Ba Bima 2IEKTPHIECKOTo 3apsaaa. JJUCKPETHOCTh SJIEKTPUISCKOTO 3apsaa. DIEKTPOH.
3aKOH COXpaHEHUs HIEKTPUUECKOT0 3apsiaa. DIEKTpUIECKOE Noje. JieKTpockon. CTpoeHne aTOMOB.

OO0BbsicHeHHe 3J1eKTPHYECKHUX SABJICHHUIA.

IIpoBOAHNKY U HEMPOBOAHUKH IJIEKTPHUYECTBA.

JleficTBUE AIEKTPUYECKOTO TOJISL Ha NIEKTPUUYECKUE 3aPSIbL.

[MocTostHHBIN AnekTprueckuil TOK. MCTOYHHKH 3J1eKTPUYECKOro TOKA.



Hocutenu cBOOOIHBIX 3MEKTPUYECKHX 3apsAAOB B MeETaljax, >KUAKOCTSIX M rasax. JJIeKTpHYecKas Henb M ee cocTaBHble yacTH. Cuina Toka. EMWMHMIBI CHIIBI TOKA.
Amnepmertp. U3mepeHnne cuiIbl TOKA.

Hanpsokenue. Enunniel HanpspkeHust. BoabTMmerp. M3MepeHue HanpskeHHsl. 3aBHCHMOCTD CUJIbI TOKA OT HANPSIZKEHUSI.
Conporusnenue. EquHuIbI CONpoTUBIEHUS.

3akon OMa a1 ydacTKa 3JEKTPUICCKOM 1IeTH.

PacueT conpoTuB/IeHUsI IPOBOJHUKOB. Y/ieJIbHOE CONPOTHBJIEHHE.

IIpumepsl Ha pacyeT CONPOTHBJIEHHS NPOBOJAHNUKOB, CHJIbI TOKA U HANIPSIKEHUSI.

PeocraTnl.

ocaenoBaTebHOE M MapaslieJibHOE COeIMHEHNE IPOBOIHUKOB. /leficTBUSA 3JIEKTPHYECKOI0 TOKA
3axon Ixxoyns-Jlenma. Pabora 3/1eKTpHyecKoro Toka.

MoImHOCTD 3JIeKTPHYECKOro TOKA.

Enununst padoThl 371eKTPHYECKOr0 TOKA, IPUMeHsieMble Ha MPaKTHKe.

CyeT4yHK 3JIeKTPUYECKOH JHePrun. JJIeKTPOHArpeBaTe/bHble IPUOOPHI.

Pacuer 3s1ekTpo3Heprum, norped/isieMoii ObITOBLIMYU NPUOOPAMHU.

HarpeBaHue npoBOAHMKOB 3JIeKTPUYECKMM TOKOM.

KosnnyecTBO TEenJ10ThI, BhlieJIieMO€e MPOBOJHUKOM € TOKOM.

Jlamna nakaauBanusi. Koporkoe 3ambikaHue.

IIpenoxpanurenu.

Opoumanvuas nabopamopnas paboma.

4.COopKa 3J7IeKTPHUUECKON LIEMH U U3MEPEHHE CHJIbl TOKA B €€ Pa3IMYHbIX YIaCTKaX.

5.3MepeHne HanpsHKeHUs Ha Pa3IMuHbIX yYaCTKAX AJICKTPUYECKOH 1enu.

6.PerynnpoBanue CHIIBI TOKA PEOCTATOM.

7.3mepeHne CONPOTHBIICHHUS POBOIHUKA IIPH MOMOIIM aMIIEpMETPa U BOJIBTMETpA.

8.13MepeHne MOIIHOCTH U pabOTHI TOKA B AJIEKTPUYECKOM JIaMmIIe.

111.2nexkTpoMaruuTHbie ABJIeHNs (7 YacoB)
MarautHoe 1ojie. MarHUTHOE ToJie MPSAMOTo TOKa. MarHWTHbIe JIMHUU. MarHuTHOE IMojie KaTylmIKd ¢ TOKOM. DJIEKTPOMArHuThl M WX NpuMeHeHus. [locTosHHBIE MarHUTHI.
MarsuTHOE 10JI€ IOCTOSTHHBIX MAarHUTOB. MarHutHoe mosje 3eMiu. JelicTBre MarHUTHOTO MOJIS Ha MPOBOJIHUK C TOKOM. DJICKTPUUCCKHUM IBUTATENb.
OpoHTanpHas labopaTtopHas pabora.
9. COopka pIIeKTpOMAarHuTa M UCIIBITAHNE €T0 JIEHCTBUS.
10. M3yuyenwne 351eKTpUIeCKOTo JABUraTellsl IOCTOSIHHOTO TOKa (Ha MOJIEIH).

IV.CBeToBbIe fiBeHUs. (9 4acoB)

Hcrouynuku cBera.

[IpsimonmHEiHOE pacTpocTpaHeHne, OTpakeHHE U MpesloMiieHue cBeTa. JIyd. 3akoH OTpakeHUs CBETa.
[Tnockoe 3epkano. JInaza. OnTudeckas cuiia JuH3bl. M300pakenne 1apaeMoe JHH3OIA.

H3mepenue GpoxycHOro paccTosiHus coouparonieii JTHH3bI.

Onrtuveckue npruOOpHI.

I'ma3 u 3penne. Oukn.

Opoumanvuas nabopamopnas paboma.



11.ITomyuenne u300pakeHusI TP TOMOLIH JTMH3BL.
HTorosoe nosropenne (1 yac)

®opMBbI OpPraHM3aluy Y4eOHOr0 mpomecca:
- WHIUBUAYaJbHBIC, TPYIIIOBbIEC, HHAUBUYaIbHO-TPYIIIOBEIE, (POHTAIBHBIE.
OcHoBHas (hopMa opraHn3anny y4eOHOTO 3aHITHS: YPOK
OcHOBHBIE THIIBI Y9eOHBIX 3aHATHIL:

Yok momrydeHusl HOBOTO 3HaHUSA (BUABL: JIEKIWs, Oecena, Ipe3eHTaIus, SKCKYPCHs, UCCIIEOBaHNE, COCTABIIEHIE MTPOEKTA)

Yok 3aKperuieHns HOBBIX 3HaHWH (BHIIBL: IPAKTUKYM, JUCKyCCHs, TabopaTopHas paboTa, MPOeKT, AejoBas urpa, koukypc, KBH, Bukropuna)

VYpoxk 006001IeH s ¥ cUcTeMaTr3aluy (BUIbI: cCeMUHap, codeceJoBaHNe, CCIeJOBaHHE, TUCKYCCHS, AUCITYT, POJIEBEIC U JICIOBBIC HIPHI, IyTEIIECTBUE, KOHKYPCHI,

BUKTOPHHBI)

VPOK NpOBEPKHU M OLICHKU 3HAHHIA (BUBL: 3a4€ThI, TECThI, PU3MYCCKUE TUKTAHTBI, HPOHTABHBINH OMPOC, KOHTPOJIbHBIC pabOTHI)

KoMOuHMpOBaHHEIH YpPOK.

OCHOBHBIM THUTIOM YPOKa SIBIISIETCS. KOMOMHUPOBAHHBIH.



KanengapHo-TeMaTHYECKOE IIAHUPOBAHHUE 110 ghusuxe 8 Kiacc
(2 4 B HEOem0, Bcero 68 u)

Koi- Jlata npoBeneHus
Ne HanmenoBanue paszeina mporpaMmsl 1 TEMbL ypOKa Bo 8a 86 88
%::O 1aH (dakr J1aH bakt J1aH dakt

| TensoBble siBJIeHUs 25

1 | TemnoBoe nBikeHue. Temmeparypa. 1

2 | BHyTpeHHsIs SHEprHs. 1

3 | CiocoObI n3MEHEHH sl BHYTPEHHEW SHEPrHH TeJla. 1
4 | TemaonpOBOIHOCTD 1

5 | KonBekisi. M3nyuenue. 1

6 | OcoOeHHOCTH pa3IMYHBIX cIOCO0O0B Teruonepenayun. [Ipumeps! Temonepeady B mpupoae 1

Y TEXHHKE.
7 | KomnuecTBO TernoThl. EqMHUIBI KOTHYECTBA TEIUIOTHI. 1
8 | YaenbHas TermnmoéMKocTh. Pacdyer konmmyecTBa TEIUIOTHI, HEOOXOUMOM TSI HAr PeBaHMS 1
TeJa WM BBLISISIEMOrO MM ITPU OXJIXKICHUH.

9 | JI/p Nel «CpaBHeHHE KOTHYECTBA TEIUIOTHI MPU CMEIIMBAHUHU BOJIbI PA3HOM TEMIIEPATYPhI». 1
10 | JlaGoparopnas paGora Ne2 «M3amepeHue yaeabHOM TEMIOEMKOCTH TBEPIOIO TENA» 1
11 | Dueprus ToruuBa. Y aenbHas TEIUIOTA CTOPAHHSI. 1
12 | 3akoH coxpaHEeHHsI U PEBPAIICHHUS YHEPTUH B MEXaHUUECKUX U TEIUIOBBIX MPOLECCaX. 1
13 Pemenwue 3a1a4 no teme: «Koau4ecTBO TEIIOTHI, HEOOXOIUMOE JUIS HATPEBAHKS TeNa WK 1

BBIJICJISIEMOE UM TIPH OXJIaKeHHN». [10/Ir0TOBKA K KOHTPOJIBHOM paboTe.
14 [KontponbHas pabora Nel no teme «TeruioBbie SBICHUS 1
15 ArperaTHble cocTOsiHUS BeniecTBa. [napieHue u 0TBEpACBaHUE KPUCTAIUTHYESCKHIX TEJ. 1
I'paduk 1IaBIeHHs U OTBEPACBAHMUSI.
16 | YaenbHas TemioTa IiaBJICHUS. 1
17 | Pemenue 3amau Ha TeMy «HarpeBanue v IIaBieHHE KPUCTAIUIMIECKUX TEI. 1
18 | Ucnapenwue. [lorsiomieHre SHEPru )KUAKOCTH U BbIICICHHE €€ MPU KOHICHCAIIUH T1apa. 1
19 | Kunenwe. Y esnpHas TEIIOTa Mapo0OOPa3OBaHKs U KOHICHCAIHH. 1
20 | Pemenne 3amau Ha Temy: «Mcnapenune. Kunenue u KOHICHCAIHSD). 1
21 Brnaxxnocts Boznyxa. JI/p Ne3 «/3smepeHne OTHOCUTEIBHOM BIaKHOCTH BO3/IyXa C 1
HOMOIIBI0 TEPMOMETPA.
22 | Pabora rasza v napa Inpu pacuiipeHu. [[BUrateiib BHyTPEHHETO CrOPaHUSL. 1
23 | Taposast Typouna. KI1/I TeruioBoro qBuratess. 1
24 | Pemenue 3ama4 Ha Temy: «KITJ] TerutoBoro aBuratesis». [IoAr0TOBKa K KOHTPOJIbHOM 1




paborte.

25 | KontposbHas pabota Ne2 1o Teme «3MeHEeHHE arperaTHOro COCTOSIHUS BEIIECTBAY. 1
1 DJIeKTPpHYeCKHe sIBJICHUS 27
26 DrneKTpu3anus TeI IpU CONMPUKOCHOBEHHHU. B3anMoeiicTBue 3apsukeHHbBIX Tell. J[Ba poaa 1
3apsi/IoB.
27 | Dnekrpockorn. [IpOBOAHUKN U HEPOBOIHUKH DIICKTPUUCCTRA. 1
28 | Dnextpuyeckoe mose. 1
29 | lenmumocTsb 3eKTpudeckoro 3apsaa. CTpoeHHe aTOMOB. 1
30 | OOBsICHEHHE IMEKTPHICCKHX SBICHHIA. 1
31 | Dnexrpuyeckuii TOK. ICTOYHUKH IIEKTPHUCSCKOTO TOKA. 1
32 DJIeKTpUYECKas LEIb U €€ COCTABHBIC YaCTH. 1
KpatkoBpemeHHast koHTposbHas paboTa Ne3 «Dnmektpu3arms ten. CTpoeHHe aTOMOBY.
33 OnexTpuyeckuil Tok B MeTayuiax. [leiicTBus anekTpudeckoro Toka. Hampasnenve 1
AIIEKTPUYECKOTO TOKA.
34 | Cuna toka. EquHULIBI CUJIBI TOKA. 1
35 A%\‘/mepMeTp. Uzmepenne cuibl Toka. JI/p Ned «COopka 371-Koii lenu 1 u3MepeHue cuilbl Toka| 1
B €€ PA3JIMYHBIX Y4aCTKax».
36 DnekTpuyeckoe HanpsbkeHue. Enununbl Hanpsbkenus. Boastmerp. U3mepenne Hanpspkenust.| 1
37 DIIEKTPUIECKOE COMTPOTUBIICHNE ITPOBOTHUKOB. ETMHUIIEI COIPOTHBIICHHUSI. 1
Jl/p No5 «M3MepeHune HaNpsHKEHUs Ha pa3iIMYHbBIX YYaCTKaX DJIEKTPUUECKOM e .
38 | 3aBHCHMOCTB CHJIBI TOKA OT HampspKeHus1. 3akoH OMa IS y9acTKa [elH. 1
39 | Pacuer conmpOTHBICHHS IPOBOTHUKOB. Y ICIbHOE COMPOTHBIICHHE. 1
40 | Peocrartsl. JI/p Ne6 «PerynupoBaHue CHIIbI TOKA PEOCTATAMIY. 1
41 | Jl/p Ne7 «Onipenenenue conpoTUBIIeHHs TPoBoaHKUKA Tpu omotu (A) u (V)». 1
42 | TocnenoBareibHOE COETUHEHHE TIPOBOHUKOB. 1
43 | TapayutenbHOE COEANHEHNE IPOBOIHUKOB. 1
44 Pemenue 3a71a4 Ha 3akoH OMa, MOCIIEIOBATENILHOE U MAPAJLICIIbHOE COSTMHEHHE 1
ITPOBOJHHUKOB.
45 | 3ager 1o Teme: «DnekTpudeckuii ToK. CoeMHEHNE TIPOBOIHUKOBY. 1
46 | PaboTa 1 MOILIHOCTB 3JIEKTPUUIECKOTO TOKA. 1
47 | JI/p Ne8 «M3MepeHre MOIHOCTH U pabOThl TOKA B 3JIEKTPUYECKOM JIaMIIE) 1
48 | HarpeBanue MpoBOJHUKOB 3JIEKTPUUCCKUM TOKOM. 3akoH JIxoyss-JIeHia. 1
49 | Jlamna HakamMBaHUs. DIICKTPUUECKUE HAPEBATEIbHBIC TPUOOPBIL. 1
50 | Koportkoe 3ambikanue. [IpeqoxpaHuTey. 1
51 | IloBTopenue Tembl «DJICKTPHUCCKHE sIBJICHHs. Pemenue 3aaa4. [1oArotoBka K k/p 1
52 | KonrposbHas pabota Ned « DIEKTPHUECKUE SIBIECHUSD. 1
53 | MaruuTHOE mosie. MarHuTHOE MOJIe PSIMOTO TOKA. MarHUTHBIC JTUHUH. 1




54 MarnuTHoe 1moje KaTYIIKH C TOKOM. OnexkrpoMarautsl. JI/p Ne9 «COopka 3/1eKTpOMarHura 1
Y UCIIBITAHKE €0 JACHCTBHSY.
55 | IlpumeHeHHe FIEKTPOMATHUTOB. 1
56 | IlocTostHHBIC MarHUTHI. MarHUTHOE MOJIE TIOCTOSHHBIX MATHUTOB. MarHUTHOE MOJIe 3eMITH. 1
57 | JleficTBHE MarHUTHOTO TOJISl HA TIPOBOJIHUK C TOKOM. DJICKTPOBUTATEb. 1
58 JI/p Nel0 «M3y4eHue 31eKTpOABUraTeN s MOCTOSIHHOTO TOKA (HA MOJICNN )». Y CTPOHCTBO 1
IICKTPOU3MEPUTENBHBIX MPUOOPOB
59 | IoBTOpeHHe TeMbl «DICKTPOMATHUTHBIC SIBICHUS. 1
11 CBeTOBbBIE SIBJICHUS 8
60 | Ucrouynuk cBera. PactpocTpaHeHue cBeTa. 1
61 | Orpaxenwue cBeTa. 3aKOHBI OTpakeHus cBeTa. [ockoe 3epkaio. 1
62 | 3aKkoH mperoMIIEHHS CBETa 1
63 | JIuusel. OnTHyecKast CHiIa JIMH3bI. 1
64 | U3o0paxkeHus, TaBacMbIe JTUH301M. 1
65 | JI/p Nell «Ilony4eHne n300paskeHus TIPH TIOMOLIH JTHH3BI». 1
66 | KourponsHas pabota Ne5 «CBETOBbIE SBICHHS. 1
67 | DKcKypcust Ha TIPUPOJIE C U3YUCHUEM ONTHYCCKUX SIBICHUI Ha MPAKTHKE. 1

* Pezepe — 1 u
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