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Pabouas nporpamma mo pusuke ais 8 Kiacca
OCHOBHOM 00111€00pa30BaTEeJIbHOM MIKOJIbI

CBenenusi 0 mporpamMmme

Hacrosias nporpaMmma cocraBieHa Ha OCHOBE

"  [IPUMEPHOI rocy1apCTBEHHON MPOrpaMMBbI 10 (GU3UKE ISl OCHOBHOM IIKOJIBI,
peKoMeH1I0BaHHOH JlenmapTaMeHTOM 00pa30BaTeNbHBIX MPOTPAMM M CTAaHIAPTOB OOIIETO
obpazoBanust MunucrepctBa oopaszoBanus Poccuiickoit ®enepanuu. (I1pukas
Muno6pazoBanus Poccuu ot 05. 03. 2004 . Ne 1089 “O6 yrBepxaeHnn heaepaabHOro
KOMIIOHEHTa TOCYJJapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB HAYAIIbHOTO OOIIETO,
OCHOBHOTO OOIIIET0 U CpeaHeTo (MOTHOT0) ob1Iero oopaszoBanus’”.) (moarorosmim:B.O.
Opinos, O.®. Kabapaun, B.A. Koposun, A.1O. Ilentun, H.C. Ilypsiena, B.E.
®pajkuH)

" aBTOPCKOM Yy4eOHON mporpamMmbl O (U3HKE [ OCHOBHOW WIKOJNBI, 7-9 Kiacchl
ABTopsi: A. B. lleppimikun, H. B. ®unonosuny, E. M. I'ythuk., {poda, 2012

» VMK no ¢usuke ms 7 — 9 KIacCOB 1S peanu3alii JaHHOM aBTOPCKOM POrPaMMBI.

* JlaHHBI Yy4eOHO-METOAMYECKUM KOMIUIEKT pealu3yeT 3ajady KOHIEHTPUYECKOTO
MPUHIIMIIA TOCTPOCHUS y4eOHOro MaTepuaia, KOTOPBI OTpaxkaeT uaeto GOpMUPOBAHUS
[EJIOCTHOTO MPEICTABICHHS O (PU3MUECKON KapTHHE MHUPA.

» Copepxanue  oOpazoBaHus  COOTHeceHO ¢  DenepalibHBIM  KOMIIOHEHTOM
roCcy/1apCTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa.

PaGouass mnporpamMma JeTaJM3UpPYeT W  PACKpbIBAeT COJEpXKaHME TNPEAMETHBIX TeM
00pa30BaTEILHOTO CTaHJIApTa, ONpPEJENsseT OOILYI CTpPAaTerui0 OOY4eHHUs, BOCHUTAHUA U
pasBUTHSL y4yalllUXCs CPEACTBAMU y4eOHOro IMpeaMeTa B COOTBETCTBUM C LENISAMHU H3y4YEHUs
¢u3uku. Pabouas mporpamMma JaeT paclpeseleHHe ydeOHBIX 4acoB IO pasfenaM Kypca |
[OCJIEI0BATEIbHOCTh  M3YYEHHMs  pPa3liesioB  (U3MKM € y4eTOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~CBsI3€i, JIOTMKM y4eOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
y4aluxcs, ornpesenseT Habop OMbITOB, IEMOHCTPUPYEMBIX YUUTENEM B Kilacce, 1abopaTOpPHBIX
N MPAaKTUYCCKHUX pa60T, BBITIOJIHACMBIX YUallITUMUCH.

*  VyeOHuk«®Pu3uka. 8 kiacc. YueoHuk» aprop A. B. Ilepbiikus, s
00m1e00pa3oBaTeIbHBIX YIPEKACHUM, BXo1sHi B coctaB Y MK mo ¢usuke mist 7-9
KJIaCCOB, peKOMEH10BaH MuHucTepcTBOM 00pa3oBanus Poccuiickoit deneparyu
(ITpuxa3z MunoOpnayku Poccun 19 nexabps 2012 r. Ne 1067 «OG0 yTBepkaeHUU
benepanbHBIX NepeyHel y4eOHUKOB, PEKOMEH/I0BaHHBIX (JIOMYILEHHBIX) K
UCIIOJIb30BaHUIO B 00pa30BaTeIbHOM Mpoliecce B 00pa30BaTEIbHBIX YUPEKIACHHSIX,
peanu3yronmx o0pa3oBaTelIbHbIE IPOrpaMMbl OOIIETO 00pa30BaHUs U UMEIOIINX

rocyaapCTBeHHYIO akkpeauTanuto, Ha 2013/2014 yuebusriii roa» [Ipumokenune 1 Ne
1247)

Hean usyyenus

N3yuenne (pu3MKU B OCHOBHOH IIKOJIE HAIIPABJIEHO HAa TOCTH KEHUE CIIEYIOIIUX LENIeH:
® yceoenue 3nanuii 0 HyHIAMEHTAIbHBIX (PU3MUECKUX 3aKOHAX W MPUHIUIMAX, JIeXKAIIUX B
OCHOBE COBPEMEHHON (PU3NYECKON KapTUHBI MUpPaA; Hanbojee BaXKHBIX OTKPBITHIX B 00JaCTH



(bu3uKHN, OKa3aBIIMX OINPEEIISAIONIee BIUSHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUH; METOAAX
HAYYHOTO TI0O3HAHUS PHPO/IBI;

® oenadenue ymenuamu POBOJAUTH HAOIIOJCHUS, IJIAHUPOBATH U BBITIOIHATH 3KCIIEPUMEHTHI,
BBIJIBUTAaTh TUIOTE3bl U CTPOUTH MOJIEIH, NMPUMEHSThH MOJyYeHHBIC 3HAHMS 1O (QU3UKE IS
O0O0BsICHEHUSI Pa3sHOOOpa3HBIX (U3UUECKUX SBICHUH W CBOICTB BEIIECTB; MPAKTUYECKOTO
UCTIONIB30BaHUS (DM3UYECKUX 3HAHUM; OLEHHWBATh JOCTOBEPHOCTH €CTECTBCHHOHAYYHOM
uHpOpMaLnu;

® pazeumue TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUECKHX CIIOCOOHOCTEH B
nporecce NMpUOOpPEeTeHHs 3HAHUM M YMEHUIl 1O (DU3MKE C HCIOJIB30BAHUEM Pa3IUYHBIX
MCTOYHHUKOB HH(OPMAIIUH U COBPEMEHHBIX MH()OPMAITHOHHBIX TEXHOJIOTHIA;

® gocnumanue YOXKICHHOCTH B BO3MOXKHOCTH ITO3HAHUS 3aKOHOB ITPUPOJBI; MCIOIb30BAHUS
JOCTHKEHUI (U3MKK Ha OJaro pasBUTUS YEJIOBEYECKOW NMBWIIM3AIMH; HEOOXOIUMOCTH
COTPYAHHUYECTBA B MPOIIECCE COBMECTHOTO BBITIOJIHEHUS 3a/1ay, YBOKUTEILHOTO OTHOIICHUS K
MHEHHUIO OIINOHEHTa TPH OOCYXAEHHH IpOoOJIeM EeCTeCTBEHHOHAYYHOTO COJCp KaHMUS;
TOTOBHOCTH K MOPAJTbHO-3TUYECKOHN OLIEHKE MCIOJIB30BAHUS HAYYHBIX JOCTHKCHUH, YyBCTBA
OTBETCTBEHHOCTH 3a 3alIUTY OKPYKAIOIIEH CpeJIbl;

®  uCnonvb3oeanue NPUOOPEMEHHBIX 3HAHWI U YMEHUIl JUIS PEIICHUs MPAaKTHYECKHX 3aaad
MIOBCEHEBHOM JKU3HU, oOecrieuyeHuss Oe30MacHOCTH COOCTBEHHOM JKM3HH, PAIlMOHAIHLHOTO
IPUPOJIOIONIB30BAHMS U OXPAHBI OKPYKAIOIIEH CPEJIBL.

3axauu uzyyeHus

PabGouast mporpamma mnpemycMarpuBaeT (OPMUPOBAHHE Y IIKOJBHHKOB OOIIECy4eOHBIX
YMEHUH 1 HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB ACATEIBHOCTH U KIIFOUEBBIX KOMIETECHITUH.
[lpuopureramMu 1Isi MIKOJIBHOTO Kypca (PU3MKM Ha 3Tarme OCHOBHOrO 0OIIero oOpa3oBaHUS
SBIISIOTCS (popMUpOBaHHE:

MeTanpeaIMeTHBIX KOMNeTEeHI Ui, B TOM YHCIIe

ITo3HaBaTeIbHASI A€ATEIBHOCTD:

®  WCIMOJIb30BAaHWE I TIO3HAHUSA OKPYXKAIOIIETO MHpA Pa3IMYHBIX €CTECTBEHHOHAYYHBIX
METO/I0B: HaOJI0ICHUE, U3MEPEHHE, SKCTIEPUMEHT, MOJICIIMPOBAHNUE;

e (QopmupoBaHue yMeHUN pasznuuarth  (aKThl, THUIOTE3bl, MPHUYUHBL,  CIEICTBUS,
JIOKa3aTelIbCTBA, 3aKOHBI, TEOPHH;

® OBJIAJICHHE aJCKBAaTHBIMHU CIIOCOOAMH pEIICHHS] TEOPETUYECKHX U HKCIEPUMEHTaTbHBIX
3a7a4;

e TpHOOpPETEHUE ONBITA BBIIBIKCHUSI THUIOTE3 JJIA OOBSCHEHUS H3BECTHBIX (DaKTOB M
HKCIIEPUMEHTAILHON TTPOBEPKH BBIJIBUTAEMBIX TUIIOTES.

HNupopMannoHHO-KOMMYHUKATHBHAS 1€ TeJIbHOCTD:

®  BIaJICHUE MOHOJIOTMUECKONM WU Juaiornyeckol peubto. CrnocoOHOCTH MOHUMATh TOYKY
3peHus codecelHUKa U TPU3HABATh [IPaBO HA NTHOE MHEHHUE;

®  UCHOJb30BAHUE JUIS PELICHUs TO3HABAaTENbHBIX W KOMMYHUKATHUBHBIX 3a]ad Pa3IMYHbIX
UCTOYHHUKOB MH(POPMALIUH.

PeduiekcuBHast 1eATEJILHOCTD:

L4 BJIAACHUC HABBIKAMHU KOHTPOJIA W OLCHKU CcBOCH ACATCIIbBHOCTH, YMCHUCM IPCABUICTDH
BO3MOJHBIC PE3YJIbTAThI CBOUX JIeHCTBHIL:

L opraHu3anusa y‘Ie6HOI71 ACATCIIBHOCTHU: IIOCTAaHOBKa MLCJIH, IIJIAHUPOBAHHUEC, ONMPCACICHUC
ONTUMAJIBHOI'O COOTHOIICHUS LCJIN U CPCICTB.

NPEAMETHBIX KOTHUTHBHBIX H CIICHUAJbHBIX 3HAHM:



B pe3ynbmame uzyuenusn puzuku yueHuK 00J1)4ceH
3HATH/IIOHUMATH

o cMblel noHamuil: GU3NIECKoe sBIIeHUE, (PU3MUECKUN 3aKOH, BEIIECTBO, B3aUMOJICHCTBHE,
AJICKTPUYECKOE T10JIe, MArHUTHOE T10JI€, aTOM, aTOMHOE SIJIPO;

. cmblenl huzuueckux eenuyun: BHYTPEHHSS SHEPrusl, TeMrepaTypa, KOJIMYeCTBO TEIUIOTHI,
ylaenbHas  TEIJIOEMKOCTb, BJIAXKHOCTb  BO3JyXa, JJIEKTPUYECKUH  3apsia, cuila
AIEKTPUYECKOTO TOKA, AJIEKTPUYECKOE HAIPSHKEHHUE, JIIEKTPUYECKOE COMPOTHUBIICHUE,
paboTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKA, JOKYCHOE PACCTOSIHUE JIMH3HI;

. CMBIC (hu3uuecKux 3aK0H08: COXPAHEHUS PHEPIUM B TEIUIOBBIX MPOLIECCAX, COXPAHEHUS
JNEKTpUYECKOro 3apsana, Oma nans ydacTka diekTpuueckoil uenu, JDxoyns-Jlenua,
IPSIMOJIMHENHOTO PACIIPOCTPAHEHMSI CBETA, OTPA’KEHHUS CBETA.

yMeTh

. onucvigams u 00vACHAMbL Qu3uyecKue A61eHUA: TEIUIONPOBOJHOCTb, KOHBEKIIHIO,
U3Ny4yeHUe, UCHapeHue, KOHJCHCAIMI0, KWIIEHWEe, I[UIaBJICHHE, KPHUCTaJUIU3AIIHIO,
AJIEKTPU3ALMIO  TeJ, B3aUMOJEUCTBUE DJEKTPUUECKUX 3aps]ioB, B3aUMOJCICTBHE
MarHuToB, JEHCTBHE MAarHUTHOT'O IMOJISI HA IPOBOJHUK C TOKOM, TEIJIOBOE JIEHCTBUE TOKA,
ANIEKTPOMATHUTHYIO HHIYKIIMIO, OTPAKEHHE, IPETOMIICHUE U JUCTIEPCHIO CBETA;

o UCNOIb306aMmb  (pu3udecKue npudOPLl U UZMEPUMETbHbIE UHCMPYMEHmMbl Ol
uzmepeHus Qu3u4ecKux eeauyuH: TEMIIEPATypbl, BIAKHOCTH BO31yXa, CHJIBI TOKa,
HaIPSKEHUsS, SJIEKTPUUYECKOTO COMPOTHUBJICHUS, PAOOTHI U MOIIHOCTH 3JIEKTPUUECKOTO
TOKa;

. npeocmagnams pe3ynbmanvl U3MEPEeHUll ¢ NOMOWbI0 MadAUY, 2pAPuUKos U 6blA8IAMb
Ha Mol OCHO6e IMRUPUYECKUE 3AGUCUMOCHU: TEMIIEPATYPbl OCTBHIBAIOIIETO TEJa OT
BPEMEHH, CUJIBI TOKA OT HAIPSHKEHHS Ha yYacTKe LIETH, yIiia OTPaKeHUs OT yria MaJeHus
CBETa, yIja MpejJoMJICHHS OT yIJia MaJeHHsl CBETa;

o sviparicams pe3yibmamsl UMEPEeHUll U pacuyemos 6 eounuyax Medxcoynapoonoi
cucmemul;
. npUEOOUmMsb NPpUMEPbL NPAKMUUECKO20 UCNOIb306AHUA (PUUYECKUX 3HAHUIL O TETUIOBBIX

N OJICKTPOMArHUTHBIX SIBJICHUSAX
L4 peuwiambsb 3a0auu Ha npuméenenue U3yUY€eHHblx c[ma’uuecxux 34KOHO08,

. oCyuecmenams  CamoCmoAmMenbHblii  HOUCK UHGOPMANMHU  ECTECTBEHHOHAYYHOTO
COJIEpKaHUs C UCTOIb30BAaHUEM PA3IUYHBIX UCTOYHUKOB (YU4E€OHBIX TEKCTOB, CIIPABOYHBIX
¥ HAYYHO-TIOMYJISIPHBIX W3JIaHUH, KOMITBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHETA), ee
00paboTKy U TpelcTaBieHHEe B pa3HbIX ¢GopMax (CIOBECHO, C TOMOIIbIO TpaduKOB,
MaTEeMAaTHYECKUX CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

HCIO0JIb30BATH NMPUOOPETEHHbIE 3HAHUSI M YMEHHUSI B NPAKTHYECKOU JIeATeJIbHOCTH U
MOBCEIHEBHOM JKU3HHU JIJIS:

. obOecrieueHnss OE30MACHOCTH B TPOIECCE HCIOJIB30BAHUS AIIEKTPOOBITOBBIX TPHUOOPOB,
3JIEKTPOHHOM TEXHUKH;

. KOHTPOJIS 32 HCTIPABHOCTHIO DJIEKTPOIPOBOJIKH B KBapTUPE.

MecTo M Ppojib Y4eOHOro Kypca B Y4eOHOM ILUIaHe 00pPa30BaTEJbHOIO
yupexaeHust



VYuebnbiii npeamer «®Pusnka» B OCHOBHOW 0011e00pa30BaTeIbHON MIKOJE OTHOCUTCS K
YHCITy 0053aTENIbHBIX M BXOIUT B DeniepanbHbIii KOMIOHEHT Y4eOHOTO IJIaHa.
Poinb ¢pu3uku B yueOHOM MIIaHe OMpEAeIsieTCsl CIEAYIOMIMMU OCHOBHBIMH MOJIOKEHHUSIMU.

Bo-nepBbiX, ¢usnveckas Hayka sBsieTcss (yHIAMEHTOM E€CTECTBO3HAHHUS, COBPEMEHHOU
TEXHUKU U COBPEMEHHBIX MPOU3BOJICTBEHHBIX TEXHOJIOTHIA, TOITOMY, U3y4asi HA yPOKax (U3NKU
3aKOHOMEPHOCTH, 3aKOHBI M TPUHITUIIBL:

e yyamrecs NOJIyJaroT aJeKBaTHbIC IPEICTABICHHUS O PeaJbHOM (PU3UIECKOM MHUPE;

® MpUXOAAT K TIOHHUMAHUIO M 0ojee TIyOOKOMY YCBOCHHIO 3HaHWUH O MPHPOTHBIX U
TEXHOJIOTUYECKUX TpOIleccaxX, W3yd4aeMbIX Ha ypoKax OHoioruu, (pu3n4eckoil reorpadum,
XUMHH, TEXHOJIOTUH;

® HAYMHAIOT Pa30UPAThCs B YCTPONCTBE U MPHHIIUIIE ICHCTBUS MHOTOYUCICHHBIX TEXHUIECKUX
YCTPOMCTB, B TOM YHUCIIC, INMUPOKO HCIOJIB3YEeMbIX B OBITY, W yd4arcs O€30MacHOMYy W
OepeKHOMY UCIOJIB30BAHUIO TEXHUKH, COOJIOACHHUIO TPABHJ TEXHHKH O€30MAaCHOCTH H
OXpaHBI TPy/a.
Bo-BTOpBIX, OCHOBY M3yueHHs ()M3UKHA B LIKOJIE COCTABIISIET METOJ HAYYHOTO IO3HAHHS
MUpA, IO3TOMY YJaIHeCs:
® OCBaWBAIOT HA MPAKTHKE SMIUPUIECKHE M TEOPETUYECKHE METOMbI HAyYHOTO ITO3HAHMUS, YTO
CIOCOOCTBYET MOBBIIICHUIO KA4€CTBA METOI0JIOTUIECKUX 3HAHUH;

® OCO3HAKT 3HAYCHHE MATEMATUYCCKUX 3HAHMH M Y4YaTcsl TMPUMEHSTh WX TIPU PEUICHUU
HIMPOKOTO Kpyra mpo0sieM, B TOM YHciie, pa3HOOOpa3HbIX (PU3MYECKHX 3a/1a4,

® MPUMEHSIOT METOJ HAyYHOTO IO3HAHWS MPU BBITOJHEHHH CAMOCTOSTEIBHBIX YUEOHBIX H
BHEYYEOHBIX MCCIIEJOBAHUI M IPOCKTHBIX Pa0OT.

B-TpeTbux, npu u3ydeHnn GU3MKKM y4aluecs CUCTEMaTHUECKH paboTaroT ¢ nH(opMare
B Bujie 0a3bl (aKTUYECKUX AAHHBIX, OTHOCSIINXCSA K M3Y4aeMOW TIpYIIe SBICHUNA U OOBEKTOB.
Orta uHpoOpManus, NPEACTaBICHHAsS BO BCEX CYIIECTBYIONIMX B HACTOAIICEC BPEMS 3HAKOBBIX
cucreMax, kimaccuduuupyercs, o000mIaeTCs M CUCTEMaTHU3UPYETCs, TO €CTh IMpeodpasyercs
y4YalIuMHUCS B 3HaHUE. Tak OHU OCBAaUBAIOT METO/IbI CAMOCTOSTEIILHOTO TIOJTYyYCHHUST 3HAHUSL.

B-uerBepThIX, B Tporecce H3y4YeHHs (GHUIUKK YYalIHecs OCBAaUBAIOT BCE OCHOBHEIC
MBICIIUTENbHBIE Ollepallly, JISKaIhe B OCHOBE TO3HABATEIbHOM NEATETbHOCTH.

B  maTBHIX, WUCTOpHWYecKHE AacmeKThl (U3WKH TMO3BOJSIOT  YYallUMCS  OCO3HATh
MHOT'OT'PAaHHOCTb BIUSHUS (PU3MYECKON HAYKHU U €€ UJIeH Ha pa3BUTHE LIMBUIM3ALINY.

Takum o0pa3zom, mpenogaBaHue (GHU3UKM B OCHOBHOW IIIKOJIE TIO3BOJISIET HE TOJIBKO
peann3oBaTh TPeOOBAaHUS K YPOBHIO NMOATOTOBKM y4allluxcs B NPeIMETHON 00JIacTH, HO U B
JTUYHOCTHOM M METanpeaMeTHON o0yacTax, kak 1o npeaycMmoTpeno ®I'OC ocHoBHOTO 00IIIETO
o0Opa3oBaHusl.

Ili1anupyemblil ypOBEHDb MOATOTOBKHU YYALIUXCH

TpebGoBanusi K YpPOBHIO TMOATOTOBKH OTBEYAIOT TpeOOBaHUSAM, CPOPMYITUPOBAHHBIM B
OI'OC, u mpoBOAATCSA HUKE.

[TpenMeTHBIMU pe3yabTaTaMH U3ydeHUs! GU3MKH B 8 Ki1acce SABISIOTCS:
NMOHMMAaHHE:

* U CIIOCOOHOCTH OOBSCHITH (PH3UUECKHE SIBICHUS: KOHBEKIINS, U3TyUeHHE,
TEIJIONPOBOIHOCTh, U3MEHEHUE BHYTPEHHEHN YHEPTHH Teja B PE3y/IbTaTe TEIUIONEpe1aun Uil
paboThl BHEITHUX CUJI, UCTIapeHue (KOHIEHCAIlHs) U TUTaBlieHHe (OTBEpIeBaHNE) BEIIECTBa,
OXJIAKJICHUE KUJKOCTH MPHU UCHIAPEHUHU, KUTICHHUE, BBIMAJACHUE POCHI, SJIEKTPU3ALIMS TE,
HarpeBaHue NPOBOJHUKOB JJIEKTPUYECKUM TOKOM, AJIEKTPUUYECKHUM TOK B METAJLIAX,
ANEKTPUYECKHUE SBJIEHUS C MO3UIIUHA CTPOCHUS aTOMA, JEHCTBUS AIEKTPUUECKOTO TOKA,
HaMarHM4YEHHOCTb JKeJle3a U CTalH, B3aUMOJAEHCTBUE MarHUTOB, B3AUMOJEHCTBUE IPOBOJHUKA C
TOKOM M MarHUTHOW CTPEJIKH, ICMCTBHE MAarHUTHOI'O MOJISI HA MPOBOJIHUK C TOKOM,



NpSAMOJIMHEHHOE paclpoCTpaHeHHE CBETa, 00pa30BaHUE TEHU U MOJIYTeHH, OTPAKEHHUE U
IPEJIOMIIEHUE CBETA;

* IPUHIUIIOB JAEHCTBUSA KOHAEHCAI[HOHHOTO M BOJIOCHOI'O THTPOMETPOB, ICUXPOMETPA,
JIBUTATEIIsI BHYTPEHHETO CrOPAaHUs, ITAPOBOI TYpOHMHBI, AJIEKTPOCKOIIA, JICKTPOMETPA,
rajbBaHHYECKOr0 AJIEMEHTA, aKKyMYyJIaTopa, (hoOHapuKa, peocTara, KOHICHCATOpa, JaMIThI
HAKaJMBaHUS U CIIOCOOOB oOecreueHus 0€30MacCHOCTH MIPH UX MCIIOIb30BAHUH, 3aKOH
OTpasKEHHsI CBETA, 3aKOH MPEIIOMIICHHS CBETA, 3aKOH MPAMOJIHHEHHOTO PacIpOCTPAaHEHHUS CBETA;

¢ CMbICIa OCHOBHBIX (l)I/I3I/ILIeCKI/IX 3aKOHOB 1 YMCHHUEC ITPUMCHSATH X Ha IIPAKTUKE!
COXpPaHCHHUA U IIPECBPAILLICHHA SHCPIrUr B TCIIJIOBBIX MTPOLECCAX, 3aKOH COXPAHCHUSA
OJICKTPHUYCCKOI'0 3apsaa, 3aKOH Oma JJIA y4acCTKa eI, 3aKOH I[)KOYJ'IH—.HGHLI&;

yMeHmue:

*  U3MEpSATH: TEMIIepaTypy, KOJIUYECTBO TEIUIOTHI, YACIbHYIO TETNIOEMKOCTh BEIIECTBA,
YIEIbHYIO TEIJIOTY IJIaBJIEHMSI BEILIECTBA, BIAXKHOCTh BO3/IyXa, CUITY JIEKTPUUYECKOT0 TOKA,
ANEKTPUUYECKOE HAIPSHKEHUE, DNIEKTPUUECKUM 3apsl, SJIEKTPUUECKOEe CONPOTUBICHHE, (HOKYCHOE
paccTosiHAe COOMPAOIICH JTMH3BI, ONTHYCCKYIO CHITY JIMH3BI,

* pasnuuath GoKyc JIMH3BI, MHUMBIN POKYC U (POKYCHOE PACCTOSHUE JIMH3BI, ONITHIECKYIO
CUILY JIMH3BI ¥ ONITUYECKYIO OCh JIMH3bI, COOMPAIONIYIO U PACCEUBAIOIYIO JIMH3BI, U300pakKeHNU ,
JlaBaeMbIe COOMPAIOIICH U PacCEeNBAIOIIECH JIMH30M;

¢ HCIIOJIB30BAaTh IMOJYYCHHBIC 3HAHUS B HOBCGI[HGBHOﬁ KHU3HHU (3KOJIOFI/I$I, 6I)IT, OXpaHa
OK )KaIOIHCﬁ Cp€abl, TCXHHUKA 0€30MIacHOCTH ).
5

BJIaJIeHM €.

¢ OKCIICPUMCHTAJIbHBIMHU MCTOAAMHU HUCCICIOBAHUS: 3aBUCUMOCTU OTHOCHUTEIbHOU
BJIAJKHOCTH BO3aYyXa OT JAaBJICHUA BOJSAHOTO I1apa, COACPKAIIETOCsd B BO3AYXEC ITPU JTaHHOM
TEMIICPATYPEC; AaBJICHHUA HACBIICHHOT'O BOASAHOI'O I1apa; OIIPCACICHUA y,HeHLHOﬁ TCIIJIIOCMKOCTH
BCIICCTBA, 3aBUCUMOCTH: CUJIbI TOKA HAa YHAaCTKE LCIH OT SJICKTPUUCCKOT'O HAIIPAKCHUA,
SJICKTPHUYCCKOTO COIIPOTUBJICHUS ITPOBOAHUKA OT €T0 JJIMHBI, TNIOMIAAN IMOIICPEYHOTO CCUCHUA U
Marcpuralia, 3aBUCUMOCTHU MAarHuTHOT'O JIeHCTBHSA KaTyliKHU OT CHUJIBI TOKa B LICIIH, 1/1306pa>1<eH1/1$1
OT PaCIIOJIOKCHUS JIAMIIbI Ha PA3JIMYHBIX PACCTOSHUAX OT JIMH3bI, YIJIa OTPAXXCHUA OT yIJia
naacHus CBE€Ta Ha 3€PKajo,

e croco0aMu BEIIOTHECHHUS PaACUCTOB AJI HAXOXKIACHUA: YIIGJ'H)HOI\/'I TCIIJIIOEMKOCTH,
KOJIMYECCTBA TCIIJIOTHI, HeO6XO,Z[I/IMOFO AJIL Harp€BaHus TeJia NI BbIACISAEMOTO UM ITPpU
OXJIAXKICHHUH, y21€J'IBHOI71 TCIJIOTEI CTOPAaHUs TOIJIMBA, YJICHBHOP'I TCIIJIOTHI ITJIaBJICHU A,
BJIA’)KHOCTHU BO3yXa, YI[CHLHOﬁ TCIIJIOTHI napoo6pa3OBaHH51 1 KOHACHCAIlUu, KHI[ TCIIJIOBOT'O
ABUTATCIIA, CUJIBI TOKA, HAIIPSXKCHUS, COIIPOTUBJICHUA ITPU MAPATITICJIBHOM U ITOCIEI0BATCIIbHOM
COCAMHCHUHA MTPOBOAHUKOB, YACIBbHOI'O COIIPOTUBJICHUS TPOBOJHHNKA, pa6OTBI 1 MOIIIHOCTHU
SJICKTPHUYCCKOT'O TOKA, KOJIMYECTBA TCIIJIOTHI, BBIACIIACMOIO IIPOBOJHUKOM C TOKOM, EMKOCTH
KOHACHCATOpAa, pa6OTBI QJICKTPHUYCCKOTIO ITOJIA KOHACHCATOPA, SHCPIrU KOHACHCATOPA,

TpeboBaHMs K JUYHOCTHBIM M METANpPEIMETHBIM pe3yiabTaTaM TaKXKe COOTBETCTBYIOT
tpedoBanusiM ®I'OC ocHOBHOrO 00111€TO 00pa30BaHUs U MPUBOISATCS HUXKE.
JIuunocmmuoie pesyromamol npu o0yuenuu usuxe:
*  CdopMHpPOBAaHHOCTH TTO3HABATEIHHBIX HMHTEPECOB, WHTEIUIEKTYAJIBHBIX M TBOPUYECKUX
CHOCOOHOCTEH yyaIuxcs.



*  YOeXIEHHOCTh B BO3MOYKHOCTH IO3HAHMSA NPUPOABI, B HEOOXOAMMOCTH PA3yMHOTO
WCITOJIB30BAaHNS JOCTUKEHUN HAYKH U TEXHOJIOTHN I JAJIbHEUILErO pa3BUTHUS YEJIOBEYECKOTO
o0miecTBa, yBa)XEHHE K TBOpIAM HAyKHM W TEXHUKH, OTHOLICHHWE K (DU3HMKE KaK 3JIEMEHTY
0011e4eI0BeYeCKOM KyIbTYpHI.

*  CaMOCTOATENBHOCTH B MPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUYECKUX YMECHUH.

*  T'0TOBHOCTH K BBIOOPY >KM3HEHHOI'O ITyTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEpECaMu
Y BO3MOKHOCTSIMH.

* MoruBauusa 00pa3oBaTeNIbHON [EATEIBHOCTH IIKOJIHHHUKOB HAa OCHOBE JIHMYHOCTHO-
OpPUEHTUPOBAHHOTO MOAX0/1a

e @OopMHpPOBAHHME LEHHOCTHBIX OTHOLIEHWW JpPYr K JApPYyry, K YUYUTEIO, K aBTOpam
OTKPBITUH 1 N300pEeTEeHU, K pe3yibTraTaM 00yueHHs.

Memanpeomemmnuwie pe3yibmamost npu 00yueHuu pusuke:

1. OBnaneHue HaBbIKAMU:

* CaMOCTOSITEIBHOT'O PUOOPETEHUSI HOBBIX 3HAHUIA

* opraHu3aluu y4eOHOU NeATeITbHOCTH;

* IOCTAHOBKH LIEJIEH;

* [JIJAHUPOBAHUS;

* CAMOKOHTPOJISI U OLIEHKH PE3yJbTaTOB CBOECH JESTEIbHOCTH.
2. OBnasieHne yMEHHUSIMU TPEABUIETh BOSMOXKHBIE PE3YJIbTAThl CBOUX JICHCTBUH.
3. Ilonnmanue pa3inuuuil MEXIy:

* HCXOJHBIMH (DaKTaMU M THIIOTE3aMHU JJISl X OOBSICHEHHS,

* TEOPETUYECKUMHU MOJICISIMU U PeaIbHBIMH 00bEKTaMHU.

4. OBnaseHNe yHUBEPCAIbHBIMU CIIOCO0AaMU AESITEIbHOCTH HA IIPUMEpaXx:

* BBIIBIDKEHUS TUIIOTE3 I OOBSICHEHHS U3BECTHBIX (PaKTOB U IKCIIEPUMEHTAILHOM TPOBEPKU
BbIIBUTAEMBIX TUIIOTES;
* pa3pabOTKU TEOPETUUYECKUX MOJEIIEH MPOIECCOB U SBJICHHIA.

5. ®opMupoBaHUE YMEHUM:

* BOCIpPHUHUMATh, NepepabaThiBaTh U NPEAbABIATH MHPOPMALMIO B CIOBECHOW, 0Opa3HON U
CUMBOJINYECKON (popmax;

* aHaJIM3UpPOBATh U TNPeoOpPa3OBBIBATH IMOJIYYEHHYIO HH(GOpPMAIMI0 B COOTBETCTBUU C
MOCTaBJIEHHBIMHU 3a/1a4aMH;

* BBIIBJISITH OCHOBHOE COJEPKAaHUE MPOUYNTAHHOTO TEKCTA;

* HaXOIWTbh B TEKCTE OTBETHI HA ITOCTABJIEHHBIE BOIIPOCHI;

* U3Jararb TEKCT.

6. IIpmoOpereHHe OmbITA CAaMOCTOSITEIHHOTO TMOWCKA, aHalu3a W oTOOpa MH(OpMAINH C
UCMOJIb30BAaHUEM pA3IMYHBIX MCTOYHHKOB M HOBBIX HMH(OPMAIMOHHBIX TEXHOJIOTUH IS
pelIeHys T03HaBaTENIbHbIX 3a/1a4.

7. Pa3BuTHE MOHOJOIMYECKOM M AMAJOTMUYECKOW peud, YMEHMs BBIpaKaTb CBOU MBICIH H
CIIOCOOHOCTH BBICIYIIMBAaTh COOECEHNUKA, TOHUMATh €ro TOYKY 3pEHUs, PU3HABaTh MPaBOTY
JpYroro 4ej0BeKa Ha NHOE MHEHHUE.

8. OcBoeHne MpUEMOB JICHCTBHIA B HECTAHJAPTHON CHTYaIllH, OBJIAICHUE IBPUCTHUECKIMH
METOJaMU pelIeHus poOIeM.

9. ®opmupoBaHHE YMEHHI pabOTaTh B TPYIIIE C BBHIMOJHEHHEM Pa3IMYHBIX COIHMAIBHBIX
pOJIei, MpeACTaBIATh U OTCTauBaTh CBOM B3TJISAbI U YOSKICHUS, BECTU AUCKYCCHIO.

IMepeyens YY/, popMupoBaHuio KOTOPBIX yAeJseTCd OCHOBHOE BHHUMAaHME
NPHU IVIAHKPOBAHNH Pa0d0THI 0 pu3nKe

NOo3HABaTeJIbHbIE:

* o0mey4yeOHble yueOHbIe NIEHCTBMS — yMEHHE IOCTaBUTh YUeOHYIO 3ajauy, BbIOpaThb
crnocoObl M HaWTH HHQOpPMAIMIO [UIsl €€ pelleHus, yMmMeTb paborath ¢ uUHpopMaluei,
CTPYKTYpUPOBATh MOJIyYE€HHbIE 3HAHUS



* JIOTHYECKHE y4yeOHbIe NEHCTBHS — yMEHHE aHAJIM3UPOBaTh M CHHTE3UPOBATH HOBBIC
3HAHMS, YCTAaHABIMBATH IPHYNHHO-CIICACTBCHHBIE CBSI3H, 10Ka3aTh CBOU CYKICHHS

* IIOCTaHOBKA M pelIeHHe NpodjeMbl — yMeHHe c(hOpMyIHpOBaTh MpoOIeMy M HaAHTH
croco0 ee pereHust
peryJsiTUBHbIE — LIEJIeTI0NIaraHue, IUIAHUPOBAaHNE, KOPPEKTHPOBKA IJIaHa
JUYHOCTHbIE — JIMYHOCTHOE CaMOOIPEIENICHHE CMBICI000pa3oBaHusl (COOTHOIICHHE IEeIH
JICMCTBUS M €0 pe3yibTaTa, T.e. YMEHHE OTBETHTh Ha Bompoc «Kakoe 3HaYeHHE, CMBICT UMEET
JUISL MEHSI y4eHue?») M OPHUEHTAIMIO B COLHUAIBHBIX POJISIX M MEKIMYHOCTHBIX OTHOIICHHUSX
KOMMYHHMKATHBHbIE — YMEHHE BCTYNaTh B JHMAJOr M BECTH €ro, pas3iuyusi OCOOCHHOCTH
OOILEHHS C Pa3IMYHBIMU IPYIIIAMU JIFOJCH

UHPopmauma o Konuuectee yuebHbIX 4acoB

®denepanbHbIi 0a3UCHBIN yUeOHBIH MJ1aH U1 00pa30BaTEeIbHBIX YUPEKACHUI
Poccuiickoii @enepariy 0TBOAUT 68 yacoB A 003aTeNbHOTO U3yYeHHs (PU3UKU B 8
KJlacce, U3 pacuera 2 yueOHbIX yaca B Henenro. KonudyecTBo yacoB no padoueit

nporpamme - 68.

Hcnoab3yemblie TeXHOJIOTHH 00ydeHUus1. PopMbl OpraHu3anuu
o0pa3oBaTeJIbHOTO npouecca. BHeypouHasi 1eiTeJIbHOCTD 1O MPeIMeTy.

Peanuzanus PaOouell mporpamMMbl CTPOUTCS € YYETOM JIMYHOI'O OIBITA YYalllUXCsl Ha
OCHOBE WH(MOPMALIMOHHOTO TMOAXO0Aa B OOYYEHHH, TMPEANOIaralouero HCIojIb30BaHUE
JTUYHOCTHO-OPUEHTUPOBAHHOM, MPOOJEMHO-TIOUCKOBOM W HMCCIIEOBATEIBCKOM  ydeOHOM
JESTENIbHOCTH YYaluXcsl CHavyasa moJi pyKOBOJICTBOM YUYHTEIs, a 3aTeM U CAMOCTOSITEIIbHOM.

VYuuTbiBas 3HAUUTEIBHYIO JAMCIEPCHUI0 B YPOBHAX pa3BUTUA U Cc(HOPMHPOBAHHOCTH
VHHUBEpPCATbHBIX YUeOHBIX JEHCTBUH, a TakKe THUIIOJIOTHUYECKWEe W WHJIWBUIYyaJbHBIC
OCOOEHHOCTH BOCTPUSTHS Y4eOHOTO0 MaTepuaia COBPEMEHHBIMHU IIKOJbHUKAMHU, HAa YpPOKax
Gbu3MKKM TpeanoaaraeTcsi UCMOb30BaTh pa3HOOOpa3HbIe MPHEMbl PabOThl ¢ YUeOHBIM TEKCTOM,
(GpOHTANBHBIN U AEMOHCTPALIMOHHBIN HATYpHBIM AKCIIEPUMEHT, TPYIIIIOBBIE U JIPYIHe aKTUBHbIE
dbopMbI opranuzanuu y4eOHo# 1eaTeTbHOCTH.

(I)Ole)I arrecralmm MKOJBbHUKOB.

ATTecTranys UIKOJbHUKOB, IPOBOAMMAs B CUCTEME, ITO3BOJIET, HApALy ¢ (hopMUPYIOIIUM
KOHTPOJIEM NPEAMETHBIX 3HaHUH, MPOBOJUTH MOHUTOPHHT YHHUBEPCAIBHBIX M MPEIMETHBIX
y4eOHBIX AEUCTBUIM.

Pabouas nporpamma npeaycMaTpuBaeT ciaenyromnie popmsl aTTecTallui MKOJIbHUKOB!

1. TIpomexyTouHas (popmupyrolIas) aTTeCTalms:
e caMocTosTeNnbHbIE paboThl (10 10 MUHYT);
e jaboparopHo-TipakTHueckue padotsl (0T 20 10 40 MUHYT);
e (ponTanpHbie oNbITH (10 10 MUHYT);
® MarHOCTUYECKOE TECTHUPOBAaHUE (OCTATOYHBbIE 3HAHMS 1O TEME, YCBOCHHUE TEKYIIETro
y4eOHOTro MaTepuaia, COyTCTBYIOIIEE OBTOpEHne) — 5 ... 15 MUHYT.
2. UtoroBast (KOHCTaTHPYIOIIasi) aTTECTaIMS:
® KOHTpPOJIbHBIE PabOTHI (45 MUHYT);

XapakTepHble OCOOEHHOCTH KOHTpPOJbHO-U3MEpUTeNbHbIX MatepuaioB (KUM) nmns
KOHCTaTHPYIOILEH aTTeCTalllu:



KHNM cocraBnsioTcst Ha OCHOBe Koaudukaropa;

KHM cocTaBasgIOTCSI B COOTBETCTBHE C 0000IEHHBIM IIJIaHOM;

KOJIMYECTBO 33JaHUN B OOOOLIEHHOM IUIaHE ONpPENENseTCs MNPOJOKUTEIbHOCTBIO
KOHTPOJIBHOM pPabOThl U BPEMEHEM, OTBOJAMMBIM Ha BBINOJIHEHUE OJHOIO 3aJaHMs
JTAHHOTO TUIIA U YPOBHS CI0XKHOCTU 110 HopMaTuBaMm ['MA;

TEeMaTHKa 3aJJaHUi 0XBaThIBAET IOJIHOE CO/IEPKaHUE U3YUEHHOro yueOHOro Marepuaia u
COJIEPKUT DJIEMEHTBI OCTATOYHBIX 3HAHUN;

ctpykrypa KM konupyeT cTpyKTypy KOHTPOJIbHO-U3MEPUTENbHBIX MaTepuanos [ IA.

Y4yeOHO-MeTOANYEeCKUIT KOMILJIEKT, HCHOJIb3yeMblii ISl peaju3anuu

padoueii mporpaMmsl

MepbiwKnH A.B. dusnka. 8 Kn.: yueb. ana obueobpazosaT. yupeRgeHUN.
/A.B.NepbiwKkuH- M.: ipoda, 2011

MapoH E. A.®unsmnka. OnopHble KOHCNEKTbl M PAa3HOYPOBHEBbIE 3a4aHMA 8 Knacc.- CaHKT-
Metepbypr,Buktopn,2010

KOHTPONbHO- M3MepuUTeibHble maTepuanbl. Dusnka 8 knacc/coct. 30puH H. U.-
M.:BAKO,2011

MepbiwKKH A.B. COOopHUK 3aaa4 no ¢usmke: 7 - 9 kn.- M.: I30aTenbCTBO «IK3aMeEH»,
2010.

0.0. KabapaunH. dusmka. CnpasBoyHblie maTepuansl. M.:MpocseweHne, 1991
MpumepHaa nporpamma oCHOBHOro obuiero o6pasoBaHuns No epusmnke.

COOpHHUK HOPMATHBHO- ITPABOBBIX JIOKYMEHTOB U METOJIMYECKUX MATEPUAIOB. — M.

Benrana-I'pad,2007

E.M.I'ytauk,A.B. [1épbiukun. ®usuka 7-9 knacc. Puznka. ACTpoHOMHUS. YIEOHUK
A.B.Ileprimkuna «®usnka. 8 kiacey, Jpoda,2010

Jlykamuk B.1., IBanoBa E.B. COopHuk 3agau no ®usuke 11st 7-9 kiaccos
obmieoOpasoBar. yupexxaeHuii. — M.: [Ipocsemenue, 2005.

Junaktudeckuit Mmatepuan o ¢usuke § Kiiacc, u3aaTenbcbBo «YuuTenb» Bonrorpas,
2003 1.

JlaGopaTopHble U KOHTPOJBHBIE 3aaHus 110 ¢usnke, 8 kinace, Caparos, Jluteit, 2007
Ousuka. AuddepeHurpoBanHble KOHTpOIbHbIE padoTel. 7-11 kiace. CIIO, u3a. lom
«CeHTs0pb», 2005

Junaxktuueckue matepuaisl o pusmuke ans 8 kiacca, M. APKTU, 1999

[Toypounsle pa3paboTku 1o ¢usuke k yueOnnkam A.B.I[lepsimikuna, 8 kimacc, Mockaa,
BAKO. 2005

®wusuka 8 knacc. Tectel. Caparos, JIuneit, 2011

Conep:xanue padoueii mporpaMmMsl

TenyoBbie saBJeHUud (23 4)




Temnosoe asuxkenue. Temnosoe pasHoBecue. Temneparypa. BHyTpeHHss sHEprus.
Pa6ota u rermonepenaya. TeronpoBoauocts. Konsekius. Mznydenne. KomndecTro
TEIUIOTHL. Y AeNbHAS TETUIOEMKOCTh. Pacyer KoinmuecTBa TeIIOTH MPU TEII000OMEeHe. 3aK0H
COXPAHEHHUs U MPEBPAIICHUS JHEPTUU B MEXaHUYECKUX U TEIUIOBBIX Mpoueccax. [lnaBnenune
Y OTBEPJICBAaHUE KPUCTAIUIMYECKUX TeN. Y IeJbHas TEIIoTa miasienus. Vcnapenue u
koHAeHcauus. Kunenue. Brnaxxnocts Bozayxa. Y nenbHast TeIioTa napooOpa3oBaHHUsL.
OO0bsicHEeHHE U3MEHEHUS arperaTHOTO COCTOSIHUS BEIIECTBA HA OCHOBE MOJICKYJISIPHO-
KMHETHYeCKHUX MpenacrasieHuil. [I[peodpa3oBanue s3Heprun B TEIJIOBBIX MalIMHAX.
JBuratens BHyTpeHHero cropanus. [laposas TypOuna. KI1/] reruioBoro nsuratens.
DKojoruyeckue npooaeMbl UCIOIb30BAHUS TEIIOBBIX MAILIUH.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI

1. CpaBHEHUE KOJIMYECTB TEIUIOTHI P CMEUIMBAHUU BOJIbI Pa3HOW TEMIIEpaTypHI.

2. U3mepeHnue yaenbHON TEMJI0EMKOCTH TBEPIOTO TeNa.

3. 3Mmepenue BIa)KHOCTH BO3lyXa.

JdJyiekTpuYecKue siBjaeHus (29 v)

Onekrpusanus Ten. [[Ba pona sanekTpuueckux 3apsaoBs. Bzaumoneiicteue
3apsHKEHHBIX Tell. [IpOBOIHUKY, TUAJIEKTPUKH U MOTYITPOBOIHUKU. DIEKTPUIECKOE
noJie. 3aKOH COXPaHEHUs AIEKTPUUECKOT0 3apsaaa. J(eTnMMOCTh 3IeKTPUUECKOro 3apsa.
OnekTpoH. CTpoeHue atoMa. DIEKTPUUECKUM TOK. JIeHCTBUE AIEKTPUIECKOTO TOJIs Ha
3JeKTpUYeCcKue 3apsaabl. IcTouHukM Toka. Dnekrpuueckas nenb. Cuiia Toka.
DIIEKTPUUYECKOE HAIPSHKEHUE. DJIECKTPUUECKOE CONPOTUBIEHUE. 3akoH OMa JIJisl ydacTka
uenu. [locnenoBarensHoe U mapauieIbHOE COeIMHEHUE MPOBOIHUKOB. PaboTa u
MOIIIHOCTB 3JIEKTpUUecKoro Toka. 3akoH Jxoyns—IJlenma. Konnencarop. [IpaBuia
0e301acHOCTH MpU PadboTe C IEKTPOIPUOOPaAMHU.

OPOHTAJIBHBIE JTIABOPATOPHBIE PABOThI

4. COopka 3IeKTPUUECKOH ey U U3MEPEHHE CUJIbl TOKA B €€ Pa3IMUHBIX
y4acTKax.

5. 3mepenune HanpspKeHUs Ha Pa3IMuHbIX YYaCTKaX 3JIEKTPUUECKOW LIETIH.

6. PerynupoBanue CUIIbI TOKa pEOCTaTOM.

7. I3mepeHune conpoTUBIEHUS TPOBOIHUKA MPU MTOMOIIM aMIIEpMETpa 1
BOJIbTMETPA.

8. I3MepeHne MOIIHOCTH U pabOThI TOKA B DJIEKTPUUECKOH J1aMIie.

DJIEeKTPOMATHUTHBIE ABJeHU (5 1)

OmneIT Opcrena. MarautHoe noje. MarHuTHoe nojie mpsiMoro Toka. MarautHoe mnose
KaTymiku ¢ TokoM. [loctossHHbIe MarHuThl. MarHuTHOE MOJI€ TTOCTOSIHHBIX MarHUTOB.
MarnutHoe nosne 3emnu. BzaumopeiictBue MarauToB. JlelicTBE MarHUTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPUUECKHI IBUTATETb.

O®POHTAJIBHBIE JTABOPATOPHBIE PABOTbI

9. Coopka 3JEKTPOMArHUTa U UCTIBITAHUE €TO JCHCTBUA.

10. M3yueHue >MeKTpUUecKOro ABUTATENS MOCTOSTHHOTO TOKa (Ha MOJIEIH).

CeBeroBbI€e siBjaeHus (13 9)

Ucrounuku cBera. [IpsiMonuHeitHoe pacnipocTpaHeHue cBeta. Buanumoe nBHxeHMe
ceetmi1. OTpakeHue cBeTa. 3aKoH oTpaxeHus cBeta. [limockoe 3epkaio. [Ipenomienue cBera.
3akoH npenomieHus ceera. JInuzpl. DokycHoe paccTosiHue TUH3bL. OnTHYeCKas CUjla JIMH3bI.
N306paxenus, naBaemble JMH30M. ['11a3 kak ontudeckas cucreMa. Onruyeckrue npuOopsl.
OPOHTAIJIBHA A JIABOPATOPHAA PABOTA
11. TTomy4yerune n300pakeHUs MPU TTOMOIIN JTMH3BI.

Y4yeOHo-TeMaTHYECKNI MJIAH

Ne Ha3panue Koa-Bo N3 Hux:
n/n pasaeia, TeMbl 4ac0B JabopaTopHbIe, I KOHTPOJIbHbIE




NPaKTHYeCKHe

TenjioBbie ABJICHUSA 21 3
DJIeKTpHYeCcKHe

P 26 5
sIBJICHUS

DJIEeKTPOMArHUTHbIE 4 2
sIBJICHUS

CBeToBBI€ SIBJIEHUA 10 1

IloBTOpEHuUe 7




MOYPOUYHO-TEMATHYECKOE IIJIAHUPOBAHMUE 8 knacc (68 4, 2 4 B Heze110)

Ne Tema Coaepxxanue ypoka Buj nesiTeJibHOCTH yYeHUKA JKCIepUMEHTAJIbHAsA dom.
ypoKa, NOIePIKKa 3a/laHue
aarTa
Tennoeguvie saenenusn (21 uac)
1/1.
TernoBoe nBUKEHUE. [Ipumepsl TEIUIOBBIX U —Pa3znuyate Temiossie Jlemoncmpayuu.
Temmneparypa. BJIEKTPUYECKUX SABICHUM. SIBJICHUS; [Tpunun nercTBus §1,2
BuyTtpennsis sHeprus Oco6eHHOCTHU ABUKEHMS —aHaJIM3UPOBATh 3aBUCUMOCTb | TEPMOMETpA.
MoJieKyil. CBsI3b TEMIIEPATYpPbI TeMIiepa- Habmonenue 3a
TeJa U CKOPOCTH JIBHXKEHUS €r0 TypBI T€a OT CKOPOCTH JBUKEHUEM YacTHII C
MoJIeKYI. JIBUKEHHE MOJIEKY B | IBUXKEHUS €ro HCIIOJIb30BaHNEM
rasax, KHUJIKOCTSAX U TBEPABIX MOJIEKYJT; MEXAHUYECKON MOEIN
tenax. [IpeBpamienue sHepruu —Ha0roaaTh U UCCIIE0BATh OpOYHOBCKOT'O JIBH>KEHUS.
TeJa B MEXaHMYECKHX Ipoleccax. | MpeBpallleHne S3HEPTUU Tena B Konebanus
BuyTpennsisi 5Heprus reJa.’ MEXAHUUYECKUX MPOLIECCaX; MaTEMaTHUYECKOTO U
—TIPUBOUTH IPUMEPHI MPYXUHHOTO MasiTHUKA.
IIPEBPALLCHHUS [Tanenue cranpHOrO U
SHEPTrUM NMpU NOIBEME TeNa, IPH | MIACTUIMHOBOTO LIapUKa
€ro naJeHun Ha CTAJIbHYIO U NIOKPBITYIO
TJIACTUIIMHOM IUJIACTUHY
2/2. CriocoOblI U3MEHEHUS YBeanueHue BHyTPpeHHeH —OOBICHATh U3MEHEHUE Llemoncmpayuu. §3

BHYTPEHHEHN
SHEPIUU

3Heprnn TEJIa HyTeM
coBeplIeHUus padoThbl HAJL HUM
WIN ee YMEeHbIIIeHUe NPH

BHYTPEHHEMN
SHEPruM Tela, KOraa HaJ HUM
COBEPIIAIOT pabOTy WU TEJIO

HarpeBanue Ten npu
COBEPILIEHUH PAOOTHI: MIPH
yziape, Ipu TPEHUN.

1 Kupubim mipudTOoM BhIIETEH MaTepuall, BeiHOcsAmuiicss Ha ['A nmm EI'D.




COBEpIIeHUN PadoThI TEJIOM.
HN3meHenne BHYTPEHHeH
JHEPI'MH TeJsa MyTeM
TeIionepeaayu.

COBEpIIIaeT padboTy;
—TIePEYHCIISTH CIIOCOOBI
M3MEHEHUS BHYTpEHHEH
SHEPTUH;

—TIPUBOAUTD TPUMEPHI
U3MEHEHUS BHYTPEHHEN
SHEPrUM Tela MyTeM
COBEpUIEHUSI paOdOThI U
TeIUIoNepe1auH;
—TIPOBOJIUTH OIBITHI IO
M3MEHEHHUIO BHYTPEHHEH
SHEPIUU

Onwvimel. HarpeBanue
CTaJIbHOW CIMIIBI IIPU
NEepEMEIICHUH HA/IETON Ha
Hee MPoOKHu

3/3. Buasl Tenionepenauu. TemnonpoBogHOCTH — OAUH M3 | —OODBICHITH TEIJIOBBIE Lemoncmpayuu. § 4
TenmonpoBOAHOCTH BH/I0OB TelJIonepeaayn. SIBJIEHUS HA OCHOBE [Tepenaua Temia oT 0aHOM
Pa3nuune teronpoBogHOCTER MOJICKYJISIPHO-KUHETHUECKOM 4acTH TBEPJAOrO Tela K
Pa3IMYHBIX BEIECTB. TEOPHH; JPYTOM.
—MPUBOJIUTH PUMEPHI TennonpoBoAHOCTh
TeIIonepe1adu MyTeM pPa3IUYHBIX BEIIECTB:
TETJIONPOBOIHOCTH; KUJKOCTEH, Ta30B,
—TIPOBOJUTH METaJIOB
HCCIIEI0BATENIbCKUMN
AKCIIEPUMEHT T10
TEIJIONPOBOJHOCTH PA3JIMYHBIX
BEIIIECTB U JIEJIaTh BBIBOJIBI
4/4. KonBekuus. KonBekuusi B :KUAKOCTAX U —IIpuBoauTs npuMepbl Lemoncmpayuu. §5,6
N3nyuenne razax. O0bsicHeHHe TEIUIONEePEIaun IMyTEM KonBeknus B BO3ayxe u

koHBeknuu. Ilepenaya sneprun
usaydyenuem. Konsekuus n
M3IIy4eHHE — BUJBI
tertonepenayu. OcoOeHHOCTH
BHJIOB TEILIONEpEIaun

KOHBCKIWH U U3JTYYCHUA;
—aHAJIM3UpPOBaTh, KaK Ha
MMPAKTUKEC YYUTBHIBAKOTCA
Pa3IMYHBIC BUABI
TCILIONICpCaaIn,
—CpaBHHBATb BHUJIbI
TCILIONICpCAAYn

xuakoctu. [lepenaua
SHEPTHH ITyTEM
W3ITyYEeHUs




5/5. KonnuecTBO TEMIOTHI. Koan4yecTBO TEnJoThbl. —HaxoauTe cBs3b MEKIY Jlemoncmpayuu. §7
Enununel kosmyecTsa EauHuusl KouvyecTtBa €AUHULIAMU KOJINYECTBA HarpeBanue pa3zHbix
TEIIOTHI TeNJIOThI. ternoTel: [k, kX, KaJ, KKai; BELICCTB PAaBHOM MacCCHI.
VY aenbHas TEIUIOEMKOCTh | YAedbHas TeMI0eMKOCTh —paboTaTk C TEKCTOM Onwvimui. UccnienoBanue
BelllecTBA, ee pu3nyecKui yueOHHUKa MU3MEHEHUS CO BpEMEHEM
cMbica. Enqununa yaenbHoi —OO0BACHATH PU3NUECKUI TEeMIIEpaTypbl
TEeIJIOEMKOCTH. AHAIIN3 CMBICI YJEJIBHON TEINIOEMKOCTH | OCTBIBAOILEH BOJIBI
Tabmumpsl 1 yaeOHUKA. BELIECTBA;
W3mepenue TennoeMKocTi —aHaJIM3UPOBAThH TAOINYHbIE
TBEPAOrO Tella JTAaHHBIE;
—TIIPUBOAUTH IIPUMEPHI
IIPUMEHEHHUS Ha IIPAKTUKE
3HAHUU O Pa3IMYHON
TEIJIOEMKOCTH BEILIECTB
6/6 Pacuer xonmuecTBa ®opmy.a 1A pacyera —PaccunThIBaTH KOTUYECTBO §9
TEIJIOTHI, HEOOXOIUMOI0 | KOJIMYeCTBA TEeIJIOThI, TEIUIOTHI, HEOOXOAUMOE ISt
JUIS HarPEBaHUs TEJIa WM | He00X0MMOro JJ1sl HArpeBaHUsl | HarPEBaHUs TEJla WIH
BBIIEIISIEMOTO UM IIPH TeJ1a WJIM BbIAEJSIEeMOI0 UM IIPH | BBIIEISAEMOE UM IIPH
OXJIaKICHUN OXJIAKICHUH OXJIAXKIEHUU
717, JlabopaTopnasi pabora | Jlaboparopnas pabota Ne 1 —Pa3pabaTeiBaTh 11aH Jlemoncmpayuu.
Ne 1. «CpaBHEHHE KOJIMYECTB TETJIOTHl | BHIMOJIHEHUS paboThI; YCTpoicTBO KalopuMeTpa
YeTpoicTBO U IIPY CMELIMBAHNUH BOJIbI pa3HOU —OIIpEeACIIATh U CPaBHUBATH
IIPUMEHEHNE TEMIIEPATYPHI». KOJIMYECTBO TEIJIOTHI, OTIaHHOE
KaJIOpUMeETpa. ropsiuei BOJOU M MOJTYyYEHHOE
XOJIOZHOM MpH TETI000MEHE;
—OODBICHATH MOTYYEHHbIE
pE3yNbTaThl, IPEACTABIATH UX B
BHJIE TaOJIHII;
—AaHaJIM3UPOBaTh IPUYHUHBI
ITOTPENTHOCTEN N3MEPEHUN
8/8. JlaGopaTopnas pagora | JlaboparopHas pabota Ne 2 —Pa3pabareiBaTh m1aH




Ne 2,

3aBUCUMOCTD yJIE€IbHON
TETJIOEMKOCTH BEIIECTBA
OT €r0 arperaTHoro
COCTOSIHHS.

«3mepenue yaenbHOU
TEIUIOEMKOCTH TBEPOIrO TENA»

BBITNIOJTHEHUSI paOOTHI;
—ONpeaenITh
SKCIIEPUMEHTAIIBHO YJEIbHYIO
TEIIOEMKOCTb BEIIECTBA U
CpPaBHHUBATh €€ C TAOJIMYHBIM
3HAYEHUEM;

—OODBICHATH MOJTYYECHHbIE
pEe3yJIbTaThl, IPEJCTABIATh UX B
BHIE TaOJIHIL;
—aHAJIM3UPOBATh PUYHUHBI
MOTPENIHOCTEN U3MEPEHU I

9/9 DHeprus TOIUIMBA. TomnmuBo Kak UCTOUYHUK PHEPTUU. | —OOBACHITH GUMUECKUI Jemoncmpayuu. O6pasust | § 10
VY nenpHas TemioTa VY enbpHas TEm10Ta CropaHus CMBICJI YJICJIbHOM TEIIOTHI Pa3JINYHbIX BUI0B
Cropanus TOIUIMBA. AHAINU3 TaOIULIbI 2 CropaHus TOIUIMBA U TOIUIMBA, HATPEBAHUE
yueOHuka. @opmyna Juis pacyeTra | pacCUMTHIBATSH €€, BOJIbI IIPU CTOPAHUU
KOJIMYECTBA TETIJIOTHI, —TIPUBOJUTH IPUMEPHI CTIHMPTA WM Ta3a B
BBIJIEJIIEMOTO IIPU CTOPaHUU HKOJIOTUYECKU YHUCTOTO TOIUIMBA | TOpeIKe
TorMBa. Pemenue 3anay.
10/10. | 3akoH coxpaHeHHS 3aKOH COXpaHEHUS —IIpuBoauTh MpUMeEpHI § 11
MIPEBpAILEHHs] SHEPTHH B | MEXaHHMUECKOW YHEPTUH. NpeBpaIeHIs] MEXaHUIECKOH
MEXaHUYECKUX U [IpeBpaiieHre MeXaHUYEeCKOMH SHEPIUU BO BHYTPEHHIOIO,
TEIUTOBBIX MPOIECCaX SHEPTUU BO BHYTPEHHIOKO. nepexoza YHEPTUr OT OJJTHOTO
[IpeBpaiienrie BHyTpeHHEN TeJa K APYyromy;
SHEPTHH B MEXaHHUYECKYIO —TIPUBOJUTH MTPUMEPHI,
sHepruto. CoxpaHeHue SHEPIUU B | MOATBEPKAAIONINE 3aKOH
TEIUTOBBIX MPOIECCaX. COXpaHEHHsI MEXaHUIEeCKOH
3aKOH COXpaHEeHHUs U SHEPIUH;
MIpEBpaIeHHs SHEPTHH B —CHCTEeMaTU3UPOBATh U
pupoJie 000011aTh 3HaHUA 3aKOHA HA
TETUIOBBIE TPOIIECCHI
11/11. | KonTpoJbHas padora KonrtponbHas pabora o Teme —IIpuMeHsATh 3HaHUA K
Nel «TenoBbie SIBICHUS» pPEUICHUIO 33734
12/12. | ArperartHble cOCTOSIHUSL | ArperaTHbIe COCTOSTHHS —IIpuBoauTH NpUMEpPHI Hemoncmpayuu. Monens | § 12,13




BemectBa. [InaBinenue u
OTBEp/ICBaHUE

BemecTBa. Kpucrammmdyeckue
tena. IlnaBjienue u
OTBep/eBaHMe.
TemmnepaTypa njiaBjeHus.
AHanu3 Tabmauiel 3 yueOHUKa.

arperaTHhIX COCTOSHUMN
BEIIIECTBA;

—OTJIMYaTh arperaTHbIC
COCTOSIHHS BEILlECTBA U
00BACHATE OCOOCHHOCTHU
MOJICKYJISIPHOTO CTPOCHHUS
ra30B, KUJAKOCTEH U TBEPIBIX
TEI;

—OTJIMYATh IPOIECC IIaBICHUS
TeNa OT KPUCTAJUTH3AINH U
HMPUBOIUTH IPUMEPHI ATHX
MIPOIIECCOB;

—TIPOBOJIUTH
HCCIICI0BATSIbCKUM
OKCIEPUMEHT 10 U3YUEHHUIO
IIJIABJIEHUS, JeaTh OTYET U
OOBSCHATH PE3yIbTAThI
IKCIIEPUMEHTA;

—paboTaTk C TEKCTOM
yueOHHUKa

KPUCTAJUIMYECKON
pELIETKHA MOJIEKYJI BOJbI U
KHCIIOPOJIa, MOJICTTh
Xa0THYCCKOTO JIBUIKCHUS
MOJIEKYJI B Ta3e,
KPUCTAJUIBIL.

Onwvimoel. Ha0mronenue 3a
TasHUEM KyCOYKa JIbJla B
BOJIE

13/13.

I'paduk nnaBneHus u
OTBEP/ICBAHUS
KPUCTAJTMYECKUX TEll.
VY nennHas TeIioTa
IUIABJICHUS

YaeabHas Tenjaora niaBJaeHus,
ee pusnyecKkuii CMbICI U
eqnHUNA. O0LsICHEHHE
NPoIecCOB MJIABJIEHUS U
OTBep/eBaHNsI HA OCHOBE
3HAHMH 0 MOJIEKYJISIPHOM
CTPOEHUM BelecTBa. AHaN3
TaOuIe 4 yueOHuKa. DopmyJia
JJISL pacyeTa KOJM4ecTBa
TeMJI0Thl, HEOOXOAUMOTO0 JJIsI
IUIABJICHHS TeJia U
BbIJIEJISIIOLIEr0csl MPU €ro
KPHUCTALIM3ANNH

—AHaNU3UpOBATh TAOIUYHbIE
JTaHHBIE TEMIIEPATYPBI
IUTaBJICHUS, Tpa(UK MIIaBICHUSL
Y OTBEPJICBaHUS;
—PAacCUUTHIBATh KOJIUYECTBO
TEIIOTHI,

BBIJICIIAIOLIETOCA IIPU
KPUCTAJUIM3ALlNN;
—OOBACHATH MPOLIECCHI
IIJIABJIEHUS U OTBEPICBAHUS
TeJla Ha OCHOBE MOJIEKYJISIPHO-
KMHETUYECKUX MPEICTaBICHUN

§ 14, 15




14/14.

Pemrenue 3agau

Pemenue 3anau o teme
«Harpepanue Ten. [1naBienue u
KpHUCTAITU3ALHS.
KpaTkoBpemeHHast KOHTPOJIbHAS
pabota no Teme «HarpeBanue u
IJIaBJIEHUE TEI»

—OnpeaensaTs KOJTHIECTBO
TEIIOTEL;

—T10J1y49aTh HEOOXOTUMBIC
IaHHBIE U3

TaOJIHIL;

—TIPUMEHSTH 3HAHUS K
pEIICHHIO 3a/1a9

15/15. | HUcnapenue. ITapoodpa3oBanue u —OQOOBACHATH TOHUKEHUE Jemoncmpayuu. SIsnenue | § 16, 17
Hacwpimenusrii n ucnapenue. Ckopocthb TEMIIEPATYPHI JKUTKOCTH IIPU UCTIapEHUS U
HEHACBILICHHBIN Tap. ucnapenusi. HacblmeHHbIH 1 WCIIApEHUU; KOHJICHCAILIUU
Konnencarms. HeHaCBIIEeHHBI nmap. —TIPUBOJANTH TPHUMEPHI
[Tornomienue sHepruu Konpaencamust mapa. SBIIGHUI TIPUPO/JIbI, KOTOPBIE
MIPU UCHIAPCHUHU Oco0eHHOCTH TPOIIECCOB OOBSCHSIOTCS KOHJICHCAIIUEH
KHUJKOCTHU U BBIJICTICHUE | HCHAPEHHsI H KOHIEHCAIMH. napa;
ee NP KOHICHCAITUU Ioryiomenue IHepruu Npu —TIPOBOJIUTH
napa HCMAPEeHNH KUIKOCTH U HCCIIeIOBATENLCKUIMA
BbI/IeJIEHNE €€ TTPH OKCIIEPUMEHT T10 U3YICHHIO
KOH/IeHCAIlUM mapa. UCTIIapeHUs U KOHICHCAIUH,
AHATM3UPOBATH €TO PE3YIIBTATHI
U JIeTIaTh BBIBOJBI
16/16. Kunieane. Y nenpHas IIpouecc kunenus. —Pab6orars ¢ Tabnmei 6 Jemoncmpayuu. Kurienne | § 18, 19

TerioTa
napooOpa3oBaHus U
KOHJICHCAIIUU

ITocToAHCTBO TEMIepPaTypbl
NPHU KUTIEHUU B OTKPBHITOM
cocyne. Pu3n4ecKuil CMbICJI
yAeJbHOM TenJI0Thl
napoodpa3oBaHus 1
KOHJAeHcalMu. AHanu3 TaOJIHIIbI
6 yueOHUKa. Pemenue 3aqau.

y4eOHHUKa;

—IIpUBOJIUTH IIPUMEPHI,
UCTIOJIb30BaHUS SJHEPTHUH,
BBI}IeHﬂeMOﬁ HpI/I KOHACHCAIINU
BOJISTHOTO TIapa;
—paCC'—II/ITBIBaTI) KOJIMYCCTBO
TEIJIOTHI, HEOOXOAMMOE ISt
HpeBpaIHeHI/ISI B r[ap KNUOKOCTHU
000 MacChl;

—IIpOBOJUTH
HCCIIeI0BaTEIbCKUM

BOJBbI. KOH,Z[CHCaI_II/IH Inapa




SKCIICPUMEHT 110 U3YYCHHIO
KHIICHWA BOAbI, aHAJIU3UPOBATD
€ro pe3yjabTaThl, ACJIATh BHIBOLI

17/17. Pemenue 3agau Pemenue 3agau Ha pacuer —Haxonute B TabnuIe
YAETbHOM TEIIOTHI HE0OXO0UMbIE JaHHBIE;
napooOpazoBaHMs, KOJIMIECTBA —pacCYUTHIBaTh KOJIMYECTBO
TEIUIOThI, OTIaHHOTO TEIUIOTHI, TOJIyYeHHOE
(TOJTy4E€HHOT0) TEJIOM MPHU (oTmaHHOE) TETIOM, YACIbHYIO
KOHJICHCAIIUU TEIUIOTY MapoodpazoBaHus
(mapoobpazoBaHm)

18/18. | BnaxHoCTh BO3ayXa. JlaboparopHas pabota Ne 3. —IIpuBoauTs NpUMepbI Lemoncmpayuu. § 20
Crioco0sl onpeenenus Buaaxuocts Bo3ayxa. Touka BJIMSIHUSL BJIQKHOCTH BO37lyXa B | Pasnmuunbie BUABI
BJIQXKHOCTH BO3/1yXa pocbl. CriocoOb! orpeneneHus OBITY U I€ATETbHOCTH YEJIOBEKa; | THTPOMETPOB,

BJIQKHOCTH BO3]TyXa. —MW3MEepSATh BIAXKHOCTh IICHXPOMETD,
I'urpomerpsi: BO3/YXa; MCUXPOMETPHYECKAs
KOH/IEHCAIMOHHBIA 1 —paboTaTh B rpymie Tabnuia

BoJIOCHOM. [Icuxpomerp.

JlabopaTtopHas pabota Ne 3

«M3MepeHne BIaXxHOCTH

BO3yXa.

19/19. | Paboraraszau mapamnpu | Pabora rasa u mapa npu —OO0BACHATh NPUHIMI pabOThl | Jemoncmpayuu. llogsem | § 21, 22
pacmpenuu. JIBuratens | pacmpenuu. TemsioBbie u ycrpoiictso JIBC; BOJBI 32 MOPIITHEM B
BHYTPEHHETO CTOPaHHUS aBurartesau. [IpumMeHnenue 3aKkoHa | —IPUBOAUTH IPUMEPHI CTEKJIIHHOU TpyOKe,

COXPaHEHUs U TIPEBPALECHUS npumenenus JIBC na mpaktuke | moaens JIBC
SHEPTUH B TEIJIOBBIX JIBUTATEIsX.
YCTpoiicTBO U NPUHLMIT
AefCTBUSA IBUTATEIS
BHYTpeHHero cropanus (IBC).
DKosornyeckue npooaeMsl Mpu
nucnonb3oBaanu JIBC.
20/20. | IapoBas TypOuna. KIIJI | YerpoiicrBo u mpuHIun —OOBACHATH YCTPOUCTBO U Lemoncmpayuu. Monens | § 23,24

TCIIJIOBOT'O ABUTaTCIIA

AelicTBUS NAPOBO TYpOUHBI.
KII/I TenjioBoro gBurareJisi.

MPUHLINI PabOTHI TAPOBOM
TypOUHBI,

MapoBOi TYpOUHBI




Pemrenue 3agau.

—IPUBOJUTH IPUMEPBI
MIPUMEHEHUS [TapOBOM TYpOUHBI
B TEXHUKE;

—cpaBauBarh KIIJ[ pa3nuuabix
MalluH U MEXaHU3MOB

21/21. | KourposbHasi paGora KonrponsHas pabora o teme —IIpumensaTs 3HaHUA K

Ne2 «ArperaTHble COCTOSHUS peIIeHuIOo 3a/1a4
BEIIECTBAY

QJIAEKTPUHYECKHE

SBJIEHHA (26 u)

22/1 DnekTpu3anus Tel npu duiekTpu3aums Te. J[Ba poxa —OO0BiCHATH B3auMoOACHCTBUE | Jemoncmpayuu. §25
CONPUKOCHOBEHHUHU. JIEKTPUUECKUX 3aPs/I0B. 3apsDKEHHBIX TN U Onexrpuzanus ten. J(pa
B3aunmoneiictBue B3anMmopeiicTBue OTHOMMEHHO | CYILIECTBOBAHUE JIBYX POJIOB poJia SIEKTPUIECKUX
3apsKEHHBIX TeJl ¥ Pa3HOMMEHHO 3apsKeHHbIX 3JIEKTPUUYECKUX 3apsI0B 3apsi/i0B.

TeJl. Onwvimei. Habmonenue
JIEKTPHU3ALHU Tel
MIPH COTIPUKOCHOBEHUH

23/2. DneKTpOCKOI. Y CTpoiCTBO 2IIEKTPOCKOIA. —O0GHapyXuBaTh Lemoncmpayuu. § 26,27

DNeKTpUUecKoe MoJje IousiTHs 00 DIeKTPUYECKOM HadJICKTPU30BaHHBIE TEJa, VY CTpoicTBO U TPUHITHIT
noJe. IToje kak ocoOblii BUJ AIIEKTPUYECKOE TOJIE; JeMCTBUS SJIEKTPOCKOIIA.
MaTepuu. —II0JIb30BaTbCs Onexrpomertp. JlelicTBue
3JIEKTPOCKOIIOM; JIEKTPUUYECKOTO MOJIS.
—OIpenensaTh u3MeHeHue cuibl, | OOHapyXeHue moist
JefCcTBYIOIEH Ha 3apsKEHHOE 3apsHKEHHOTO I1apa
TEJIO TIPH YIAJICHUN U
npUOJIMKEHUH €To K
3apsDKEHHOMY TEITy

24/3. JlenuMocTh JeIMMOCTD 3JIEKTPHYECKOT0 —OO0BbscHaATh onbIT Mohdhe— Jlemoncmpayuu. § 28,29
AJIEKTPUYECKOTO 3a- 3apsaa. JJeKTPOH — yacTtuna | MWIMKeHa; JenmumocTb
psiia. DIEeKTPOH. ¢ HaHMeHb UM —J10Ka3bIBaTh CYIIECTBOBAHUE | DJIEKTPUUYECKOrO 3apsja.
Crpoenue aToma IIEKTPHUYECKUM 3apsiIoM. 4acTHI], UMEIONX HanMeHbui | [lepenoc 3apsaa ¢

EnnHuma 31ekTpuueckoro AIIEKTPUUYECKHH 3apsi; 3apsHKEHHOT0




3apsga. CTpoeHue aToma.
CtpoeHnue sapa aToma.
HeiiTponsl. [Iporonsl. Moaenu
aTOMOB BOJIOPO/Ia, TSI, TUTHSL.
Honsbl.

—O0O0BSACHITH OOpa30BaHUE
MOJIOKHUTEIHHBIX U
OTPULIATENIbHBIX HOHOB;
—IIPUMEHATh MEXKIPEAMETHBIC
CBSI3M XUMUU U PU3UKU JJI51
00BSICHEHUS CTPOCHHUS aTOMa;
—paboTaTk C TEKCTOM
yueOHHUKa

3JIEKTPOCKONa Ha
HE3apsKEHHBIN C
MOMOIIBIO0 TPOOHOTO
[apukKa

25/4. OO0bscHenue OO0bsicCHeHHE HA OCHOBE 3HAHUIT | —OODBICHITH SJEKTPU3ALIIO Jlemoncmpayuu. § 30
AJIEKTPUUYECKUX SIBJICHUN | 0 CTPOEHHUH aTOMAa TEJI IPU COMTPUKOCHOBEHUH, DneKTpu3anus
IEKTPHU3ANUH TeJ IPH —YyCTaHaBJIMBATh AJIEKTPOCKOTIA B
CONMPHKOCHOBEHHH, Nepeaaye nepepacnpeiesieHle 3apsaaa Ipyu | SJIEKTPUIECKOM I10JIe
YaCTH YJIeKTPHYECKOr0 3apsijia | IEPEXOJIe €ro ¢ 3apsHKEHHOTO Telia.
OT O/IHOTO TeJIa K Ipyromy. HA’JICKTPU30BAaHHOTO TeJla Ha 3apsiika JIEKTPOCKOIa €
3aKkoH coxpaHeHHs HEHARJIEKTPU30BAHHOE MIPH TIOMOIIIBIO
IJIEKTPHUYECKOTr0 3apsija. COIIPHUKOCHOBEHUHU METaJUTMIECKOTO CTEPIKHS
(ombIT 1O puc. 41
yueOHuka). [lepenaya
3apsiaa OT 3apsHKeHHOM
MaJIOYKH K HE3apsKEHHOU
THIIb3e
26/5. [TpoBoaHMKH, JesieHue BelecTs Mo —Ha ocHoBe 3Hanu#i ctpoenust | JJemoncmpayuu. § 31
MOJIYTIPOBOTHUKH U CIIOCOOHOCTH NMPOBOAUTH aToMa OOBSCHATH [IpoBogHUKYN U
HEMPOBOTHUKH IJIEKTPUYECKHIT TOK HA CYIIIECTBOBaHHE MIPOBOTHUKOB, | TUDIICKTPHUKH.
ANEKTpUYECTBA MPOBOJAHUKH, TOJTYNPOBOIHUKH | TOJYIPOBOJIHUKOB U [IpoBogHUKYN U

U AUIJIEKTPUKH. XapaKTepHast
0COOEHHOCTbH MOJIYTIPOBOAHHUKOB.

TIDJICKTPUKOB,;

—IIPUBOJUTH IPUMEPHI
PUMEHEHHS TTPOBOTHIKOB,
MOJIYIIPOBOJIHUKOB U
TVDJICKTPUKOB B TEXHHKE,
MNPaKTUYECKOT0 MPUMEHEHUS
HOJTYTIPOBOIHUKOBOTO AHO/A;
—HabmoaaTh paboTy

JTUDJICKTPUKHU B
3JEKTPUUYECKOM TOJIE.
[TomynpoBOAHUKOBBIM
mmnox. Padora
TIOJTYTTPOBOTHUKOBOTO
auoaa




IMOJIYITPOBOJJHUKOBOTI'O JIMOAA

2716. DNEeKTPUYECKUM TOK. DJieKTpuYecKuii TOK. YciaoBusi | —OOBICHATH yCTPOICTBO Jlemoncmpayuu. §32
HcTounuku CYIIeCTBOBAHMS CYXOro rajqbBaHUYECKOI0 OnexktpodopHas MalInHa.
AJIEKTPUUECKOTO TOKA 3JIEeKTPHYECKOT0 TOKA. DIIEMEHTA; [IpeBpaienue

HcTouHnKH 31eKTPHYECKOro —IIPUBOJUTH IPUMEPHI BHYTPEHHEH 2HEpruu B

TOKA. HCTOYHHUKOB JNIEKTPHUYECKYIO.

KpaTrkoBpeMeHHast KOHTPOJIbHASL | AIIEKTPUYECKOro TOKa, HeiicTBue

pabota o Teme «DIeKTpu3anus | OOBACHATH UX Ha3HAYCHUE AJIEKTPHUYECKOTO TOKA B

ten. CTpoeHue aTomay. IPOBOJHUKE Ha
MarHuTHYIO CTPEIIKY.
[IpeBpaienue sHepruu
U3JTY4YCHUS B
IEKTPUUECKYIO SHEPTHUIO.
lNaneBannyeckuii
3JIEMEHT. AKKYMYJISITOPBI,
(hOTORIEMEHTHI.
Onvimui. I3roToBieHNE
rajbBaHUYECKOTO
3JIEMEHTA U3 OBOIIEH WU
(pyKToB

28/7 OneKTpuyecKas Lelb U € | JJIeKTpuYecKas 1elb U ee —CobupaTh MEKTPHUUECKYIO Llemoncmpayuu. § 33

COCTaBHBIE YaCTH COCTaBHbIE YaCTH. Y CJIOBHBIE LIEIIb; CocraBnenue npocTeifiei
0003HaueHMsI, IPUMEHsSIEMbIE HA | —OOBACHATH OCOOCHHOCTH JIEKTPUUYECKON 1eTH
CXeMax AIIEKTPHUYECKUX IeTel. | DIEKTPUIECKOTO TOKa B
MeTajulaxX, Ha3HaueHue
HCTOYHHKA TOKA B
AIIEKTPUUYECKOH 1IeTIH;
—pa3nuyarh 3aMKHYTYIO U
Pa30MKHYTYIO 3JIEKTPUUYECKHE
(91178
—paboTaTh C TEKCTOM y4yeOHHUKa
29/8. DneKTpUYeCKUil TOK B IIpupona anekrpudeckoro Toka | —IIpuBoauTs NpUMeEpHI Hemoncmpayuu. Monens | § 34—36

MmeTannax. JlercTeus

B MeTayuiax. CKOpocTh

XHUMHWYCCKOI'O 1 TCIIJIOBOI'O

KpHCT&JIJIH‘-ICCKOfI




NMEKTPUYECKOTO TOKA.
Hamnpasnenue
MEKTPUYECKOTO TOKA

pacrpocTpaHeHUs
ANEKTPUUYECKOTO TOKA B
npoBoaHuKe. JledcTBHUS
3JIEKTPUYECKOr0 TOKA.
[IpeBparnieHue 3Heprun
ANEKTPUUECKOTO TOKA B APYTHe
BHJIbI D)Hepruu. HanmpasieHue
AIIEKTPUYECKOTO TOKA.

JIEHCTBHSI SJIEKTPUUECKOTO TOKA
U UX HCIIOJb30BAaHUS B TEXHUKE;
—O0O0BICHITH TEIIOBOE,
XUMHYECKOEC U MArHUTHOE
JIeHCTBUS TOKA;

—paboTaThk C TEKCTOM y4yeOHHKA

pelIeTKH MeTalla.
Tennopoe, XUMHUYECKOE,
MarHuTHOE JACHCTBHUS
ToKa. ['anpBaHoMeETp.
Onwvimol. B3auMoelicTeue
MPOBOJIHUKA C TO-

KOM W MarHura

30/9. Cuna toka. Equauiel CuJja Toka. IHTeHCUBHOCTH —QOOBSICHATD 3aBUCUMOCTD Jlemoncmpayuu. § 37
CHUJIBI TOKA NEKTPUIECKOro Toka. PopMmyiia | MHTEHCUBHOCTH IEKTpUUYECKOro | Bzaumopencreue qByx
JUTSL OIIPEICTICHUST CUJIbI TOKA. TOKa OT 3apsifia U BPEMEHH, napauieIbHbIX
EnuHALEI cuitel TOKA. Pemenne | —paccuuThiBaTh Mo opMyIie IIPOBOJIHUKOB C TOKOM
3ajad. CUILY TOKa;
—BBIpaXKaTh CHUIIy TOKA B
pa3IMYHBIX SAMHHUIIAX
31/10. | Ammepmertp. U3mepenrne | Haznayenue ammepMmerpa. —Bxuroyats amnepmeTp B Jlemoncmpayuu. § 38
CHJIBI TOKA. Bkiouyenue amnepmerpa B LeMb; Awmnepmetp. U3mepenue
JlaGopaTopnas padora uenb. OnpeneneHue neHbl —OIpeeyATh [ICHY JICTICHUS CWJIBI TOKA C TIOMOIIIBIO
Ne 4 JIEJICHUS €0 IIKAbI. aMIepMeTpa U ralbBaHOMETpa; | aMIepMerpa
W3mepeHue CHiTbl TOKa Ha —YEPTHUTH CXEMBI
pa3IMYHBIX yYaCTKaX ILIETIH. AIIEKTPUYECKOM 1IeTIH;
JlaGopaTtopHnast pabota Ne 4 —MU3MEepATh CUITy TOKA Ha
«COopKa 2NMeKTPUIECKON e U | pa3NUYHBIX YUacTKax IIeTH;
HU3MEpEHUE CHITBI TOKA B €€ —paboraTh B TpyIIe
pa3IMYHBIX yYacTKax».
32/11 DnekTpruyeckoe JyleKTpUYecKoe HaNpsiskeHue, | —BpIpaxkaTe HanpsbkeHue B kKB, | [Jemoncmpayuu. § 39,
HaIpsKEHUE. €IMHULA HATIPSKEHUSL. MB; DIEKTPUUYECKHE LIETH C 40,41,42

EnvHuier HanpsiKeHus
Boasr™merp. M3mepenue
HAIps>KCHUA.
3aBUCUMOCTb CHJIBI TOKA
OT HaITPSAKCHHUA

dopmyiia s OnpeaeaeHust
HANPSDKEHUs. AHAIIN3 TaOIUIIbI
7 yueOHHKA.

BkJirouenue BoJIbTMETpPa B
uenb. OnpeiesieHue IeHbI
JICJICHUS €r0 NIKAaJIbI.

—aHAIN3UPOBATh TAOJIUYHBIC
JaHHBIE,

paboTaTh ¢ TEKCTOM y4eOHUKA;
— pacCUUTHIBATh HANpPSHKEHUE
o ¢popmyie

-OnpenensTh eHy JeeHuUs

JTAMITOYKOM OT
KapMaHHOTO (poHaps u
AKKyMYJISITOPOM, JIAMIIOM
HaKaJUBaHUs U
OCBETHUTEJILHOMN CEThIO
BoabsT™erp. M3mepenue




I/I3MepeHI/IC HaIps>KCHUA HA
Pa3JIMYHBIX YUaCTKax LCIH U Ha
HCTOYHHKE TOKa. PemeHue
3aaad.

BOJIBTMETPA,

—BKJIFOYaTbh BOJBTMCTP B LCIIb,
—U3MEPATH HAIIPSXKCHUEC HA
Pa3InYHbIX

ydacCTKax LCIIH;

—YCPTUTH CXCMbI
SHGKTqueCKOﬁ OeIu

HaIIPsSKEHUS € IIOMOLIBIO
BOJIbTMETpA

33/12. | Daekrpudeckoe DJIeKTpuYecKoe —CTtpouTth rpaduk Jlemoncmpayuu. § 43
COIIPOTHBIICHUE conporuBieHue. OnpeneneHne | 3aBUCKMOCTH CHJIBI TOKA OT DJIEKTPUIECKUN TOK B
MTPOBOTHHUKOB. OTIBITHBIM ITyTEM 3aBUCHMOCTH | HAMPSIKCHUS; Pa3IMYHBIX
EavHULIBI COTPOTUBIICHUS | CHJIBI TOKA OT HANPSIZKEHHST —O0OBSACHATH IPUYUHY METaJUTNIECKUX
JlabopaTopHas padora NMPHU NOCTOSTHHOM BO3HUKHOBEHUS MPOBOTHUKAX.

Ne 5 conporuBjieHun. [Ipupona COIIPOTHUBJICHUS; 3aBUCUMOCTh CHJIBI TOKA
AIIEKTPHYECKOTO —aHaJIM3UPOBATH PE3YJIbTATHI OT CBOICTB MPOBOTHUKOB
COIIPOTHBIICHUSI. OIIBITOB M rPpauKu;
JlaGopartopnast pabota Ne 5 —CcoOupaTh MMEKTPHUIECKYIO
«3mMepeHne HanpsKEeHUs Ha IeTb, U3MEPATH HANPSHKCHUE,
Pa3TUYHBIX YIaCTKAX MIOJIE30BATHCS BOJIBTMETPOM
DIIEKTPUYECKON LM,

34/13. 3akon OMma it ygacTka VYcranoBieHne Ha OIBITE —YcTaHaBIUBaTh 3aBUCUMOCTh | /Jemoncmpayuu. § 44

Lenu 3aBHCUMOCTH CHJIBI TOKA OT CHUJIBI TOKA B IPOBOJHUKE OT 3aBHCHUMOCTh CHIIBI TOKA
CONMPOTUBJICHUS MPHU COIPOTHBIICHUS ITOTO OT COTIPOTHBIICHHUS
MOCTOSIHHOM HaTPSKeHHH. MPOBOHHKA; IIPOBOTHHKA MIPH
3akon Oma U151 yyacTKa nenu. | —3amnuceBaTh 3akoH OMa B MTOCTOSTHHOM HAIPSIKCHHH.
Permenune 3anau. BUJE GOPMYIIBI; 3aBUCHUMOCTh CHIIBI TOKA
—pemaTh 3a/1a41 Ha 3aKOH OT HAMpPsHKEHUS PU
Owma; MTOCTOSIHHOM
—aHAJIM3UPOBATh PE3YIIbTATHI COIPOTHBIICHUH HA
OTIBITHBIX JIAHHBIX, y4acTKe [enu
MIPUBEJICHHBIX B TaOIHUIIE

35/14. | Pacuer conpoTUBICHUS CooTHoOLIEHHE MEXTY —MHccnenoBark 3aBUCUMOCTh Lemoncmpayuu. § 45

MIPOBOJIHUKA. Y IeTTbHOE COIPOTHBIICHUEM TIPOBOJIHHAKA, | COMPOTHUBIICHUS IMPOBOJTHUKA OT | 3aBUCHMOCTh

COIIPOTUBJICHHUC

€ro JJIMHOM U IJIOIIAIbI0

€1r0 AJIMHBI, IIJ1oImaamn

COIIPOTUBJICHUA




HONIEPEYHOI0 CEUCHHUS.
YaejbHOe CONPOTHBJICHUE

IIOIIEPEUYHOTO CCUCHUA U
Marcpurajia MpOBOAHHKA,

IPOBOJTHUKA OT €T0
pa3MepoB u poja

NMPOBOJIHUKA. AHAIIN3 TaOJIULBl | —BBIYUCISTH YAECTBHOE BelleCcTBa
8 yueOHuka. @opmyJia 1js COIIPOTHUBJICHUE MPOBOAHUKA

pacyeTa CONPOTHUBJIEHUS

npoBoAHuKa. Penenue 3amay.

36/15. | IIpumepsl Ha pacdeT Pemenue 3amau —UYepTuTh CXEMBI Jlemoncmpayuu. § 46,47
COIIPOTUBIICHUS IpuHuun geiicreus u ANEKTPUYECKOM LIETIH; YCTpOoUCTBO U IPUHIUIT
IIPOBOJIHUKA, CUJIBI TOKA U | HA3HAYEHHe PeocTarTa. —paccuUMThIBaTh MEKTPUUECKOE | JeHCTBUS peocTaTa.
HanpshKeHus1. PeocTater COIIPOTHUBIICHUE PeocraTsl pazHbIX

KOHCTPYKLHUMA:
MOJI3YHKOBBIH,
HITETICeNbHBIN, Mara3u
CONIPOTHUBJICHHMIA.

37/16 JlaGopaTopnas padora —CobupaTh 3IEKTPUUECKYIO
Ne 6 JlaGopaTtopHnast pabota Ne 6 1IETIb;

JlaGopaTopHas padora «PerynupoBaHue cuibl TOKa —TI0JIb30BaThCs PEOCTATOM JUIsI
Ne 7 peocTaToMy. pEryJIMpOBAHUS CUJIBI TOKA B
JlaGopatopHast paborta Ne 7 Leny;
«M3mMepeHne conpoTHBIICHHS —paboTars B TpymIie;
MPOBOJIHUKA MPH TOMOIIN —IIPEJICTABIIATh PE3yJIbTaThl
amIiepMeTpa U BOJIbTMETPay U3MEpEHUI B BHJE TAOIHII
JlaGopatopHnas pabora Ne 7
«M3Mepenune conpoTUBIICHUS
IPOBOJIHUKA IPH TOMOIIH
amIriepMeTpa u BOJIbTMETPay

38/17. [TocnenoBarenbHOE IHocaenoBaTesbHOE —IIpuBoauTh IpUMEPHI Jlemoncmpayuu. llens ¢ § 48
COEIUHEHHE coe/IMHEeHHe MPOBOHUKOB. IIPUMEHEHHUS ocye10BaTeIbHO
MIPOBOTHUKOB ConpoTuBJieHne MOCJIE0BATEIHHOTO COCMHEHHBIMU

1ocj1e10BaTeJbHO COEJIMHEHUS IPOBOJHUKOB; JaMITOYKaMH,

COCAUHECHHBIX MIPOBOJIHUKOB.
Cuniia TOKa M HaNIpsSIZKEHHE B

—paCCUYNUTBIBATb CUJTY TOKa,
HAIPSIPKCHUC

IIOCTOSAHCTBO CHJIBI TOKa
Ha pa3JIMYHbIX y49aCTKaxX




eIy IPU mocjieA0BaTeJIbHOM
coemuHeHuu. PernieHue 3amay.

H COIIPOTHUBJICHUC ITPU
nociaca0BaTCaIbHOM COCANHCHNUHA

ey, N3SMEPCHUC
HaIIps>KCHUA B
IMPOBOOAHHKAX IIPpU

MOCJIeI0BATEIbHOM
COCJIMHCHUU
39/18. | MapaieabHoe —IIpuBoauTH MpUMEPHI MPUMEHEHUS apaJICIbHOTO coeaunenust | [Jemoncmpayuu. lens c § 49
coelMHEHHE IIPOBOIHUKOB; napaiebHO
MPOBOJHUKOB. —pacCUYUTHIBATh CHITY TOKA, HANIPSHKCHHE BKITIOYCHHBIMHA
ConpoTuBiieHHe ABYX U CONPOTHUBIICHUE MPU MapaNIeIbHOM COSIMHEHUU JaAMITOYKaMH, U3MEPCHHE
napaJuieJibHO HaINpsHKCHUS B
COeIMHEHHBIX MPOBOJHUKAX MPH
npoBoAHUKOB. CHia napaieIbHOM
TOKA M HaNpsiKeHHe B COETMHEHUU
Henu npu
napasuieJJbHOM
coeqMHeHUM. Penienue
3ajau.
40/19. | CoenuHenue —PaccuuThiBaTh CHITy TOKa, HAallPsDKEHUE, CONIPOTUBIIEHUE TTPU
POBOJHUKOB. 3akoH OMa | mapajuleIbHOM M MOCIIEeI0BATEIbHOM COeTMHEHUH TIPOBOJHUKOB;
IUISL y9acTKa [eTH —TIPUMEHSTH 3HAHUS K PEUICHUIO
3aj1a4
41/20. | KonrponbHas pabotamo | —IIpuMeHSATh 3HAHUS K PEHICHUIO 3324
TeMaM «JEeKTPHUUECKUI
ToK. Hanpsoxenuey,
«ConpoTHBIIEHHE.
Coenunenune
IIPOBOJIHUKOBY
42/21. Padora anekTpuyeckoro | —PaccuuTeiBaTh paboTy U MOIIHOCTH 3JIEKTPHUUECKOT0 TOKA; Jlemoncmpayuu. § 50, 51

Toka. Gopmyna nis
pacdeTa pabOTHI TOKA.
Enununst paboTsl TOKA.
MomHocTh
3JIEKTPHYECKOr0 TOKa.

—BBbIpaXXaTb CIMHUIY MOIMHOCTHU YC€PEC3 CANHULIBI HAIIPSAKCHUS U
CHJIbI TOKa

W3mepenne MOIHOCTH
TOKa B JIaOOpaTOpHOU
JIEKTPOIUIUTKE




®dopmyna s pacyera
MOIIIHOCTH
BJIEKTPUYECKOIO TOKA.
EquHuner MomHocCTH.
Anann3 Tabmunel 9
yueOHuka. [Ipubop mmns
ONpeACIICHUS MOIIHOCTH
ToKa. Perenue 3agay.

43/22. | ®opmyna s —BprIpaxxkats paboTy ToKa B BTeu; §52
BBIYUCIICHUS pabOTHI KBtey;

ANEKTPUYECKOTO TOKA —H3MEPSTh MOIIHOCTh U PabOTy TOKA B JIAMIIE, UCTIONb3YS
gyepe3 MOIIHOCTD U BpEeMSl. | aMIIEpMETp, BOJIBTMETP, YaChI;
Enaununbr paboTel TOKA, —paboraTh B TpyIe
UCTIOJb3yeMbIC Ha

npakTtuke. Pacuer

CTOMMOCTH

M3Pacxol0BaHHOMN

AIIEKTPOIHEPTUH.

JIaGoparopHas paboTa Ne

8 «3mepenne MOITHOCTH

1 paboTHI TOKA B

AJIEKTPUYECKOMN JIAMIIE)

44/23. | ®opmyrna s pacyera —OO0BACHATH HArpEeBaHUE IPOBOJIHUKOB C TOKOM C MO3UIIUU Llemoncmpayuu. § 53
KOJINYECTBA TETIJIOTHI, MOJIEKYJISIPHOTO CTPOCHHS BEIIECTBA; HarpeBanue npoBOJHHKOB
BBIJICJIAIONIETOCS B —pacCYUTHIBaTh KOJIMYECTBO TEIUIOTHI, BBIAEIAEMOE IPOBOAHUKOM | M3 Pa3IMUHBIX BELIECTB
MIPOBOJTHUKE TIPU ¢ TOKOoM 110 3aKony Jlxxoyns—IJlenma AIEKTPHUECKUM TOKOM
MPOTEKaHUU 110 HEMY
AIIEKTPUUECKOTO TOKA.
3akoH Jlxoyns—IJlenna.

Pemenue 3agau.

45/24. Konpaencarop. —OOBICHATH HA3HAYCHUS KOH/ICHCATOPOB B TEXHHKE; Jlemoncmpayuu. § 54

DJIEeKTPOEMKOCTb —O0OBSACHATH CIIOCOOBI YBETMUEHUSI M YMEHbIICHHUS EMKOCTH [Ipocreiimmii




KoHJieHcaropa. Pabora
3IEKTPUUYECKOTO TOJIS
KoHJieHcaTopa. Enununa
3IEKTPOEMKOCTH
KOHJIeHcaTopa. Pemenne
3aJ1ad.

KOHJCHCATOPA;

—PpacCUUTHIBATh 3JIEKTPOEMKOCTh KOHAEHCATOpa, padoTy, KOTOPYIO
COBEpIUIAET ANEKTPUUYECKOE 0JI€ KOHACHCATOPa, JHEPTHIO
KOHJIEHCATOpa

KOHJICHCATOP, Pa3In4HbIC
TUIIBI KOHACHCATOPOB.
3apsiKa KOHIEHCATOpa OT
IMEeKTPOGOPHOIN MAITUHBI,
3aBUCHMOCTh €MKOCTH
KOHJICHCATOPa OT
TUTOMIA ! TITACTHH,
JMDJICKTPUKA, PACCTOSHHSI
MEXTy TUTACTHHAMHU

46/25. | PasnuuHble BUIBI JIAMII, —Paznuuate o NpUHIKMIY JEHCTBUS Jlemoncmpayuu. § 55, 56
UCIOJIb3YEMbIE B JIaMIIbl, UCTIOIb3YEeMBbIE /ISl OCBEICHUS, TPEIOXPAHUTENH B YCTpONCTBO U IPUHIIUIL
OCBEIICHUH. Y CTPONUCTBO | COBPEMEHHBIX MPUOOpax JIEUCTBUS JIAMIIbI
JaMIIbl HAaKaJIUBaHUSI. HaKaJMBaHUS,
TenoBoe neicTBrE TOKA. CBETOAMOIHBIX U
DnexkTpuyecKkue JIOMUHECIICHTHBIX JIaMIl,
HarpeBaTeIbHbIC AJIEKTPOHATPEBATEIIHHBIE
npubopsl. [IpuunHbl npuOOpbI, BUJIBI
Meperpy3Ku B LEMH U MpenoXpaHuTeNeH
KOPOTKOTO 3aMBIKaHUS.
[Ipenoxpanureny.

47/26. | KonrponbHas pabota mo | —IIpiMeHSTh 3HAHHS K PEIICHHIO 32124

TeMmaM «Paborta u
MOIITHOCTD
AIEKTPUIECKOTO TOKAY,
«3akoH Jxoyns—
Jlenua», «Konnencarop»

Anekmpomaznumote seaenusn (4 u.)




48/1. MarnuTtHoe moJie. —BBIABIATE CBSA3b MEXK/Y 3JIEKTPUYECKUM TOKOM M MATHUTHBIM Jlemoncmpayuu. Kaptuna | § 57, 58
VYcranoBneHue cBA3U oJIeM; MAarHUTHOTO TOJISt
MEXY 3JIEKTPUUECKUM —OOBSICHATH CBSI3b HAPABJICHUSI MATHUTHBIX JINHUN MarHuTHOTO IIPOBOJIHUKA C TOKOM,
TOKOM U MarHUTHBIM MOJISI TOKA C HAMPABJIEHUEM TOKA B MPOBOAHUKE; pacroyioxeHue
nosieM. OnbIT Dpcrena. —PUBOJUTH IPUMEPHI MATHUTHBIX SIBJICHUI MarHUTHBIX CTPEJIOK
MarnuTtHoe moJie BOKPYT IMPOBOJAHUKA C
NPSAMOIo TOKA. TOKOM.
MarHuTHbIC TUHUH Onvimul. Bzaumoeiicteue
MATrHUTHOTO TOJIs. IIPOBOJIHMKA C TOKOM U
MAarHUTHOM CTPEIIKH
49/2. MarsnuTHoe 1moJjie —Ha3spiBaTh criocoObl yCHIIEHUSI MATHUTHOTO IEUCTBUS KaTyliku ¢ | [Jemoncmpayuu. Jlevicteue | § 59
KATYUIKH C TOKOM. TOKOM; MarHUTHOTO TOJIS
Cnoco0b1 M3MEHEHUA —PUBOJUTH IPUMEPHI UCTIOIB30BAHMS JIEKTPOMArHUTOB B KATYLIKH, ACHCTBUE
MArHUTHOIO J1eiicTBUS TEXHHKE U OBITY; MarHuTHOTO TIOJIst
KATYLIKH C TOKOM. — paboTtaTh B rpymnme KATYIIKHU C )KEJIE3HbIM
DJIEKTPOMATHUTHI U UX CePICUYHUKOM
NpUMEHEeHHue.
HcnwiTanue nerictBus
3JE€KTPOMArHmra.
JlabopaTtopHas pabota Ne
9 «Cbopka
AJIEKTPOMArHuTa u
UCIIBITAaHUE €0
JIEUCTBUS.
50/3. MocTosiHHbIe MarHUThL. | —OOBICHATH BOSHUKHOBEHHE MarHUTHBIX Oypb, HAMarHuuuBauue | Jemoncmpayuu. Turel § 60, 61
B3aumoneiicrBue Kenesa; MTOCTOSTHHBIX MarHUTOB.

MarauToB. OObICHEHHE
MIPUYXH OPUCHTAIHA
’KEJIE3HBIX OIHIOK B
MarHUTHOM IIOJIE.
MarauTHoe 110J1e 3eMIIH.
Pemenue 3agau.

—TI0Ty4aTh KQpTUHBI MATHUTHOTO TIOJISI TTOJIOCOBOTO U
JTyrooOpa3HOr0 MarHUTOB;
—OIUCHIBATh OMBITHI 10 HAMATHUYMBAHHIO BEIICCTB

BzaumopeiictBue
MarHUTHBIX CTPEJIOK,
KapTUHA MAarHUTHOTO TOJISt
MarHuTOB, yCTPOMCTBO
KOMIIaca, MarHUTHBIE
JIMHUWA MarHUTHOTO IOJIS
3emMin.




Onvimeo.

Hamarnnuusanue
BEleCTBa

51/4. JelicTBe MATHUTHOTO —OOBIACHATH NPUHIUI ACUCTBUS AJIEKTPOABUTATENS U 007acTu ero | [Jemoncmpayuu. Jlevicteue | § 62
10JIsl HA NPOBOJAHUK C IPUMEHEHHUS; MarHUTHOTO TOJIS Ha
TOKOM. YCTPOICTBO U —TIePEYUCIATH IPEUMYILECTBA HIEKTPOIBUTATENEH 0 CPABHEHHUIO | TIPOBOJHHUK C TOKOM.

NPUHIUI AelicTBUS C TEIUIOBBIMH; Bpamienue pamku ¢ TOKOM
3J1eKTPOABUIATE IS —Cc0o0upaTh MEKTPUIESCKHIA JBUTATEh TIOCTOSHHOTO TOKa (Ha B MarHUTHOM I10JI€
NMOCTOSTHHOTO TOKA. MOJIEJIH);

JIaGoparophas pabota Ne | —onpeaensiTh OCHOBHBIC €TANIN HJIEKTPHUECKOTO ABUTATEIS

10 «13yuenue MOCTOSIHHOT'O TOKa;

AIIEKTPHYECKOTO —paboTars B rpymre

JBUTATENIS TOCTOSTHHOTO

TOKa (Ha MOJICIIN)».

Ceemoguie aenenusn (10 uacos)

52/1. HcTounuku cBera. —Hab6nroaaTe npsiMoSIMHEHHOE PACTIPOCTPAHCHHUE CBETA; Jlemoncmpayuu. § 63,
EctecTBeHHbIe U —O00BACHATH 00pa30BaHUE TEHU U MOJYTEHH; Wzny4yeHnue cera 64
HCKYCCTBEHHbIE —TIPOBOJIUTH MCCIIE0BATENBCKHIA SKCIIEPUMEHT 110 TIOTYIECHHUIO pa3TMYHBIMU
HCTOYHHMKH CBeTa. TEHH U TOJYTeHU UCTOYHUKAMH,

To4yeyHbIH HCTOYHHUK MPSIMOJIMHENHOE

CBeTa U CBETOBOM JIyY.
[IpssMmonuHeiHOE
pacnpoCTpaHEHHUE CBETA.
3aKOH NPSIMOJIMHEHHOT 0
pacnpocTpaHeHust
cBeta. O6pa3oBaHue TEHU
u nonyreHu. CoJiHedHOE
U JIYHHOE 3aTMeHMSl.
Bunumoe nBrnxenune

—Haxoauts [lonsapuyro 38e3ay B co3Be3auu bombiioi

pacipoCTpaHCHUC CBCTA,
IMOJIYUCHHUEC TCHU U
MOJIYTCHU

OrnpezenieHne noaoKeHus




cBeTUI. [[BHKeHHe

MenaBeauIeL;

IUIAHET Ha Hebe ¢

CoJHIIa TT0 SKITUTITHKE. —HCTONB3YS MOJIBIKHYIO KapTy 3BE3AHOT0 HeOa, OMpPeeIsiTh MTOMOIIBIO
3oauaKkaibHbIe CO3BE3IUS. | IOJIOKEHUE TUIaHET ACTPOHOMHUYECKOTO
®a3bl JIyHBI. KaJieHaaps
[TerneoOpasnoe
JIBUKCHHE TIJIAHET.
53/2. SABnenus, nabmogaembeie | —HaOmronaTh oTpakeHUE CBETA; Jlemoncmpayuu. § 65
IIPH MMAJICHUH JTyda CBETa | —IPOBOJAUTH UCCIICIOBATEIIBCKII SKCIIEPUMEHT 110 U3YUEHUIO HaGirotenue orpakeHus
Ha TpaHUIly pa3jienia IByX | 3aBUCHUMOCTH YIja OTPaKeHHUs CBETa OT yIJia MajeHus CBEeTa, U3MEHEHHUS yIia
cpen. OTpakeHune cBera. NAJICHUS U OTPAKCHUS
3aKoH oTpakeHHus CBeTa.
cBera. O6paTumocTh Onvimul. OTpakeHue
CBETOBBIX JIy4eii. CBETa OT 3epPKaIbHON
MIOBEPXHOCTH.
HccnenoBanue
3aBUCHMOCTH yTJIa
OTpakeHHUd OT yria
TIaJICHISI
54/3. ITocTpoenne —IIpuMeHATh 3aKOH OTpaKE€HUs CBETA Llemoncmpayuu. § 66
U300paskeHusl MpeaAMeTa | IIPH MOCTPOSHUH N300paKEHHSI B TUIOCKOM 3€pKaiie; [Torydenne n300paxeHUs
B IJIOCKOM 3epKaJie. —CTPOUTH N300paKEHHNE TOUKH B INIOCKOM 3epKajie npeaMeTa B IITOCKOM
MHuumoe u3o0pakeHue. 3epKaie
3epkajbHOE U
paccesiHHOe OTPaKeHue
cBeTa.
55/4. Onruyeckas IIOTHOCTh —HabmronaTh MpenToMIICHHE CBETA; Jlemoncmpayuu. § 67

cpensl. AABaeHue
npeJoMJIeHHsI CBeTa.
CooTHoLIEHHE MEKTY
YIJIOM NAaJIeHUs ¥ yIJIoM
npejaoMiIeHusl. 3aKOH
MPEIOMJICHHUS CBETA.
[TokazaTens npenomieHus

—paboTaTh C TEKCTOM y4eOHUKA;
—TIPOBOJIUTH MCCIIEIOBATEIBCKHIIA AIKCIIEPUMEHT IO TTPETIOMIICHUIO
CBETa MPHU Nepexoie JIyda U3 BO3/1yXa B BOAY, JI€JIaTh BbIBOBI

IIpenomiieHue ceera.
[Ipoxoxnaenue cBera yepes
IJIOCKONaPAIIIENbHYIO
IUIACTHHKY, IPU3MY




JIBYX Cpe]l.

56/5. JIun3bl, ux puznyeckue | —Pa3inyaTh TUH3BI 10 BHEIIHEMY BHUY; Jlemoncmpayuu. § 68
CBOiiCTBA 1 —OIpeneNsaTh, Kakasi U3 ABYX JIMH3 C pa3HbIMU (DOKYCHBIMU Paznuunbie BUIBI TUH3.
XapaKTePUCTUKH. PacCTOSHUSAMU J1aeT OOJIbIlIee YBEIUYCHHE Xox styueit B coOuparomieit
DoKyC JIUH3BI. U paccenBarolle JIMH3axX
DoKyCHOe paccTosIHHE.

Onrtuyeckas cuiia
JuH3BL. OnTHYeCcKHe
npuoopkbI.

57/6. [TocTpoenue —CTtpouTh N300paXkeHus, JaBaeMbIC JIMH30H (paccenBaroIIeH, Jlemoncmpayuu. § 69
n300pakeHuit mpeaMeTa, | cobuparomieit) s cinydaes: F> f; 2F< f; F< f <2F; [Tonyuenue nzobpaxeHuit
PAacIioyIoKEHHOTO Ha —pa3nu4yaTb MHUMOE H JCHCTBUTEIFHOE N300paKEHHS C TIOMOUIBIO JIUH3
Pa3HOM PacCTOSHUU OT
(dhoKyca JTMH3BI, TaBAEMBIX
cobuparoiei u
paccenBaroUIe JTUH3aMHU.

XapakTepucTuka
n300pakeHus,
MOJIyYEHHOT'O € TIOMOIIBIO
nuH3. Mcnons3oBanue
JIUH3 B ONTUYECKUX
npubopax.

58/7. JIaGoparophas pabota Ne | —M3mepsaTh PoKycHOE pacCTOSHUE H ONTHUYECKYIO CHITY JIMH3BI;
11 «Ilonyuenue —AaHaJIM3UPOBAaTh MOJIyYEHHBIE ITPH IIOMOIIHY JIMH3bI U300paXKeHMs,
M300paXeHus pu JIeNIaTh BBIBOJIBI,

TTOMOTIIN JIMH3bD» NPECTaBIISITh PE3yIbTAT B BHJIE TAOJIHIL;
—paboTaTh B TpyIIe
59/8. Pemrenue 3amaq Ha —IIpuMeHsTs 3HaHHS K PEIICHUIO 33a7]a9 Ha IOCTPOSHHUE

3aKOHBI OTPAKEHUS U
IPEIOMJICHHS CBETa,
HOCTPOEHUE
n300pakeHui,
MOJTYYEHHBIX C TOMOIIIBIO

1/1306pa>1<eHH171, JAaBaCMBbIX IIJIOCKHUM 3CPKAJIOM U JIMH30M




IUIOCKOTO 3epKalia,
coOuparomien u
paccenBaroNIeH JTMH3

60/9. Crpoenue rnasa. —OOBACHATH BOCTIPUATUE H300PAKEHUS TJIa30M YEIIOBEKA; Jemoncmpayuu. Mogens | § 70
OyHKIUYU OTENbHBIX —IIPUMEHATh MEXKIPEAMETHBIE CBSI3U rjasa
4yacTeu riasa. ¢u3uKy ¥ OMOJOTHU A1t OOBSICHEHHS BOCIIPUSATHS N300paskeHUs
dopmupoBaHUe
M300paKCHUS Ha CETYATKE
rjasa.

61/10. | KonrposbHas pabota mo | —IIpuMeHsATh 3HaHUS K PELICHUIO 3324
TeMe «3aKOHBI OTPAXKEHUs | —IIOATOTOBUTH Ipe3eHTanui0 «OuKkH, 1adbHO30PKOCTh U
U IIPEJIOMJIEHUS CBETA 051130pyKOCTh», «COBpPEMEHHBIE ONTHYECKHUE TPUOOPHI:

¢doroanmnapar, MUKpPOCKOII, TEJIECKOI, IPUMEHEHNE B TEXHHKE,
UCTOPHUS UX PA3BUTH;
—HaXOJMUTh Ha MOJIBUKHOM KapTe 3Be3qHOro Heba bonbiyio
Mensenuny, Mepkypuii, CatypH, Mapc, Benepy

62-68 IToBTOpEHME —/JleMOHCTpUpPOBaTh NPE3EHTALINY;

IIPOMIEHHOI0 MaTepuania

—BBICTYIIATh C AOKJIaJaMH U y4aCTBOBATb B UX O6CY)KI[GHI/II/I
----pCIlIaThb 3aJa4u

KaneHgapHo-TemaTnyeckoe naaHmpoBaHue

JomawHee
Neo Tema 3agaHune

Tennosoe nerxkenne. Temmneparypa. BHyTpeHHss sHEpTrUs 1 yu. Hep,
CriocoObl U3MEHEHHs BHYTPEHHEN SHEPTUuu 1 yu. Hega,
Buns! Teruonepenaun. TenaonpoBogHOCTb 2 yu. Hep,
Konsekuus. U3nmyuenune 2 yu. Heg,
KonngecTtBo TermtoTel. EqUHUIBI KOJIMYECTBA TEIJIOTHI. Y 1€JIbHAS TEIIOEMKOCTh 3 yu. Hep,
Pacuer konuuecTBa TEMIOTHI, HEOOXOMMOTO JUIS HATPEBAHUS TEJIa WIH BBIACISIEMOTO UM MIPU

OXJIXKJIEHUU 3 yu. Heg.
JlaGopaTtopHnast pabota Ne 1.YcTpoiicTBO 1 MpUMEHEHHE KaJOpUMETpa. 4 yy. Heg,




JlaGopaTtopHnast pabota Ne 2. 3aBUCHUMOCTD YACIBHON TEIJIOEMKOCTH BEIIECTBA OT €0 arperaTHoOro

COCTOSIHUA. 4 yy. Hegq,
OHeprus TOIMBa. Y IeabHas TEII0Ta CrOpaHus 5 y4. Hep,
3aK0oH COXpaHEHUs U MPEBPAILICHUS SHEPTUU B MEXaHUYECKUX U TETUIOBBIX MpoOIleccax 5 yu. Hep,
KoHnTtponbnas pabora Nel 6 yy. Hea.
ArperatHble COCTOsIHUS BelecTBa. [li1aBiienne u oTBepAeBaHuE 6 yu. Hep,
['paduk naBiaeHUs U OTBEpIEBAHUS KPUCTAUTMYECKUX TEN. Y IeJbHAs TEIUIOTa TIIaBICHUS 7 yu. Hep,
Pemenue 3amau 7 yu. Heq,
Ncnapenue. HacpieHHb1i 1 HeHackleHHbIN nap. Konpencanus. [lornomenue snepruu npu

WCTIAPECHUH KUJIKOCTH U BBIJICIICHUE €€ TPU KOHJEHCAIUN Napa 8 yu. Hep.
Kunenue. Y nenpHas Temnora mapooOpa3oBaHus U KOHACHCAIIUN 8 yu. Hea,
Perienue 3ama4 9 yu. Heg,
Bnaxxnocts Boznyxa. CiocoObl onpeiesieHrs BIaXKHOCTH BO3/TyXa 9 yu. Hep,
Pabota raza u napa nipu pacumpeHuu. J[Burareinb BHyTPEHHETO CrOpaHus 10 yu. Hep,
[TapoBast Typ6una. KIIJ] TennoBoro nBuraresns 10 yu. Hep,
KoHTponbHan paboTa Ne2 11 yu. Hea.
DneKTpu3anus Tel Npyu CONPUKOCHOBEHUU. B3anmoielicTBrE 3apsHKEeHHBIX TEI 11 yy. Heg.
DIIEKTPOCKOIL. DIEKTPUUECKOE TT0JIe 23 yu. Hep,
JennmocTb anekTpuyeckoro 3apana. 31eKTpoH. CTpoeHune atoma 12 yy. Hea.
OO0BsiCHEHUE IICKTPUICCKUX SIBICHUHN 12 yu. Hep,
IIpoBOHUKY, TONYNIPOBOJHUKY U HENPOBOIHUKHU JJIEKTPUUECTBA 13 yu. Heg.
DneKTpuueckuii TOK. ICTOYHUKH 3JIEKTPUIECKOTO TOKA 13 yu. Hegp.
DJIeKTpUUecKas Ieb U €€ COCTABHBIC YaCTH 14 yu. Hega.
DJIEKTPUUYECKUI TOK B MeTaiiax. JlelcTBus 3iieKTpuueckoro Toka. HampapiieHne 31eKTpu4ecKkoro

TOKa 15 yu. Hea.
Cwuna Toka. EquHuIbel CUITBI TOKA 15 yu. Hep.
AmnepmeTp. U3amepeHue cnnbl TOKa.

NabopaTopHan paboTta Ne 4 16 yu. Hep.
dneKTpuyecKkoe HanpsxKeHue.

EAMHMLbI HanpsAXKeHns

BonbtmeTp. U3amepeHune HanparkeHMA. 3aBUCUMOCTb CUJ/bl TOKA OT HaNpsaXKeHuA 16 yu. Hea.




3IIEKTpVI‘-IECKOE conpoTtmBaneHne npoBoAHNKOB.
EanHmubl conpoTusBaeHnA

NabopaTtopHas pabota N2 5 17 yu. Hep.
3akoH Oma 414 yyacTKa uenm 17 yu. Hep.
Pacuet conpoTtnsneHma npoBoAHUKA. YaenbHOe CONPOTUBAEHUE 18 yu. Hea.
Mpumepbl Ha pacyeT CONPOTUBAEHMA NPOBOAHMKA, CUbl TOKA U HanpaXeHuA. PeocTaTtbl 18 yu. Hea.
NabopaTtopHana paboTta N2 6
NabopatopHana paboTta No 7 19 yu. Hep.
MNocneposatenbHOE coegmMHEHNE
NpoBOAHUKOB 19 yu. Hea.
MapannenbHoe coegmMHeHne NposoaHUKOB. CONPOTMBAEHME ABYX NAPAJI/IENIbHO COEAMHEHHbIX
NpoBoAHMKOB. CK1a TOKA U HaNpAXeHMe B LLenu Npu napansiesbHOM coeguHeHun. PelwweHure 3agau. 20 yu. Hep.
CoeanHeHne NpoBoAHNKOB. 3aKOH OMa ana yvacTKa uenu 20 yu. Hega.
KoHTponbHan paboTa no Temam «INeKTpudeckuii Tok. HanpskeHume», «ConpotusneHme. CoeauHeHue
NPOBOAHUKOB» 21 yu. Hega.
PaboTta anekTpuyeckoro Toka. EanHULbI paboTbl TOKa. MOLLHOCTb 3/1EKTPUYECKOTO TOKA. . PelleHune 3aaau. 21 yu. Hep.,
dopmyna ana sbluMCAEHNA PABOTbI SNEKTPUUYECKOTO TOKA YEPE3 MOLLHOCTb M BPEMS. 22 yu. Hega.
3akoH [koyna-JleHua. PeweHne 3agay. 22 yu. Hega.
KoHaeHcaTop. INeKTpoeMKOCTb KoHAeHcaTopa. PaboTa aneKkTpmnyeckoro nosa KoHageHcatopa. EauHmua
3/1IeKTPOEMKOCTM KoHAeHcaTopa. PeweHune 3aaau. 23 yu. Hega.
YCTpoiiCcTBO laMnbl HaKanMBaHmA. TensoBoe AeNCcTBME TOKa. 23 yu. Hega.
KoHTponbHan paboTa 24 yu. Hepa.
MarHutHoe nose. YCTaHOBAEHUE CBA3U MEXKAY INEKTPMYECKMM TOKOM U MarHUTHbIM nonem. OnbIT dpcTesa.
MarHutHoe nose NPAMOro Toka. MarHMTHbIE IMHUN MarHUTHOMO NOAA.

24 yu. Hepa.
MarHuTHoe noJsie KaTyLWKK ¢ TOKoM. CNocobbl U3MEHEHUA MAarHUTHOFO AENCTBMA KATyLLKN C TOKOM.
DNEKTPOMArHUTbI U X NPUMEHEHME. 25 yu. Hega.
MocTosiHHbIE MarHUTLI. B3aumogelnctene marHMToB 25 yu. Hega.
[encTBne MmarHMTHOro NosiA Ha NPOBOAHMUK C TOKOM. YCTPOICTBO M MPUHUMN AeNCTBUS 3/1eKTpoABMraTens
NOCTOAHHOIO TOKa. 26 yu. Hega.
MCTOYHMKM cBeTa. ECTECTBEHHbIE M UCKYCCTBEHHbIE UCTOYHUKM CBETA. TOUYEYHbI UCTOYHMK CBETA U CBETOBOW
nyu. 27 yu. Hega.




OTparkeHue cBeTa. 3aKOH oTpakeHus ceeTa. O6paTMMOCTb CBETOBbLIX /y4el. 27 yJ. Hep.
MocTpoeHune nsobparkeHMA npeameTa B NIOCKOM 3epKane. MHMMoe nsobparxkeHue. 3epKkanbHoe U

pacceAaHHOe OTparkeHue cseTa. 28 yJ. Hep.
fABneHne npenomneHuna ceeta. COOTHOWEHUE MeXay YII0OM NALEHUA N YIIOM NPenoMIeHUA. 28 yu. Hega.
JINH3bI, X PU3NYECKME CBOICTBA M XapaKTepPUCTUKN. PoKyc NH3bI. PoKycHOe paccToaHMe. OnTuyeckasa cuna

JNINH3bI. ONTUYecKme Npubopsl. 29 yu. Hega.
MNMocTpoeHune nsobparkeHnin npegmera 29 yu. Hep.
NabopatopHas pabota Ne 11 «Mony4eHne n3obpaxkeHns Npu NoMoLm AUH3bI» 30 yu. Hega.
Pemenne 3a1a4 Ha 3aKOHBI OTPAXKEHUS U IPEJIOMJIEHHS CBETA 30 yu. Hep.
CtpoeHue rnasa. PyHKUMM oTAENbHbIX YacTel rnasa. PopmuposBaHme n3obpaxkeHnsa Ha ceTyaTKe rnasa. 31 yu. Hepa.
KoHTponbHan paboTa no Teme «3aKOHbl OTPAXKEHUA U NPENIOMNIEHUA CBETA» 31 yu. Hega.
MNoBTOpEHUE NPOAEHHOro MmaTepuana 32 yu. Hea.,
MoBTOpeHUE NPOMAEHHOrO MaTepmana 32 yu. Hega.
MNMoBTOpEHNE NPOAEHHOro MaTepuana 33 yu. Hea.
MoBTOpeHUE NPOMAEHHOrO MaTepmana 33 yu. Hega.
MoBTOpeHUE NPOMAEHHOrO MaTepmana 34 yu. Heg.,

MoBTOpeHWe NpoAeHHOro maTeprana

34 yy.

Hes,




