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[Iporpamma coorBercTBYyeT Yy4yeOHUKY «@u3uka. 8 KI.» sl 00Ieo0pa3oBaTeIbHBIX
yupexaenuii /A.B. [1épeimkun. - M.: [Ipoda, 2019.
B nanHol paGoueii nmporpamme Ha U3ydeHHe QU3UKU B 8 Ki1acce OTBOAMTCS 2 Yaca B HENENI0, U3
pacuéra 34 yueOHbBIX Henelb — 68 yacoB B ro/I.
1. [Inanupyemble pe3yabTaThl 0CBOEHHS Y4eOHOT0 MPeIMETA.

JIn4HOCTHBIE pe3yJIbTaThI:

* c(hOPMHUPOBAHHOCTh TIO3HABATEIILHBIX HMHTEPECOB, HMHTEIUICKTYyalbHBIX M TBOPYECKHX
CIOCOOHOCTEH yualumxcs;

* yOCKJEHHOCTh B BO3MOXHOCTH IIO3HAHUS NPUPOJBI, B HEOOXOIMMOCTH Pa3yMHOTO
UCTIOJIb30BAaHUSl JIOCTWIKCHUH HAayKHM W TEXHOJOTMH IS JAIbHEHIEro pa3BUTHS YeIIOBEYECKOTO
oOIIecTBa, YBaXCHHWE K TBOPIAM HAyKH M TEXHHKH, OTHOIICHHE K (HU3UKE KaK D3IEMEHTY
00I11e4eTIOBEYECKON KYIbTYPHI;

* CAaMOCTOSITEJIbHOCTh B IPUOOPETCHUH HOBBIX 3HAHUI U MPAKTUYCCKUX YMCHUM;

* TOTOBHOCTh K BBIOOPY *KH3HCHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEPECAMH H
BO3MOYKHOCTSIMH;

* MoTHBaUUs OOpPa30BaTENbHOW JEATENBHOCTH MIKOJHHUKOB HA OCHOBE JIMYHOCTHO
OPHEHTUPOBAHHOTO MOIX0/1a;

* (opMupOBaHUE I[IEHHOCTHBIX OTHOIICHUH IPYr K IPYry, YYUTEII, aBTOpaM OTKPBITHH W
M300peTeHuil, pe3ybTaTaM 00y4eHUsI.

MeTanpeamMeTHble pe3yJibTaThI:

* OBJIQJICHUC HABBIKAMH CAMOCTOSITEIBHOTO MPUOOPETCHUS HOBBIX 3HAHWW, OpraHU3aIiH
y4eOHON JeATeNbHOCTH, MMOCTAHOBKU LENIeH, IUIaHUPOBAHUS, CAMOKOHTPOJS M OLEHKH DPEe3yJbTaTOB
CBOEH JEATENFHOCTH, YMEHUSIMH NPEABUICTh BOBMOXHBIE PE3YIbTaThl CBOUX JACHCTBHN;

* MOHMMAaHHE PA3IMYMNA MEKAY HCXOIHBIMU (JaKTaMH M THUIOTE3aMHU JUIS UX OOBSCHEHWUS,
TEOPETHUSCKHUMH MOJICNIIMH U PEATbHBIMU OOBEKTaMH, OBJIAJICHUE YHUBEPCAIBHBIMH YYSOHBIMU
NCUCTBHSAMHU Ha TNpUMeEpax TUIOTe3 s OOBSICHEHHS W3BECTHBIX (AKTOB M HIKCIEPHMEHTATbHOU
MIPOBEPKH BBIIBUTAEMBIX TUTIOTE3, Pa3pabOTKN TEOPETUIECKUX MOJIEIeH POLIECCOB MM SIBICHHIA;

* (opMHpOBaHHE YMEHHU BOCIPUHHMATh, MepepadaThiBaTh W NPEABSIBIATH WHPOPMAIHIO B
CIIOBECHOM, 00pa3Ho#, cHMBONIMYECKOM (opMax, aHATU3UPOBATh U MepepadaThiBaTh MOIYYEHHYIO
UHPOPMAIIMI0O B COOTBETCTBUU C TIOCTABJICHHBIMU 3aJlauyaMH, BBIJCISATH OCHOBHOE COJICPKAHUEC
NPOYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI Ha MOCTABICHHBIC BONPOCHI U H3JIaraTh €ro;

* MpHOOpETEeHHE OIbITa CaMOCTOSTEIBHOTO TIOHMCKA, aHanM3a W oTOopa HHMOpMaLUH C
UCIIOJIb30BAHUEM PA3JIMYHBIX UCTOYHMKOB U HOBBIX MH(POPMAIIMOHHBIX TEXHOJOTHH JJIsl PEHICHUS T0-
3HaBaTENFHBIX 33/1aY;

* pa3BHTHE MOHOJIOTMYECKOW W JUaJOTMYECKOH pe4H, YMEHHUS BBIpAKaTh CBOM MBICIH W
CIIOCOOHOCTH BBHICITYIIMBATh COOECEIHIKA, TOHUMATh €r0 TOUKY 3pEHUs, IPU3HABATh MIPABO APYTOro Ye-

JIOB€KA Ha NTHOC MHCHHUC,



* OCBOCHHE TNPHUEMOB JCHCTBUN B HECTAHAAPTHBIX CHUTYalMsSX, OBJAJCHHE SBPUCTUUYECKUMHU
METOJaMH PeIIeHUs MPooIIeM;

* bopmupoBanre ymMeHui paboTaTh B TPYIIE C BBITOJHEHHEM PA3JIMYHBIX COIUAIBHBIX POJICH,
MPEJCTABIATh U OTCTAMBATh CBOU B3IJISABI M YOCK/ICHUS, BECTH TUCKYCCHIO.

IIpeamMeTHbIe pe3yabTaThI:

* 3HAHUS O NPUPOJC BAKHEHIINX (PUIUYECKUX SBICHUN OKPYXKAIOIIET0 MUpAa W TMOHUMaHUE
CMbICIIa (PU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b U3YUCHHBIX SBIICHHIA;

* YMEHHUS IOJIb30BATHCS METOJaMU HAYYHOTO HWCCIICAOBAaHUS SBICHHH HPUPOABI, MPOBOJIUTH
HAOIOACHNS, MJIAHUPOBAaTh M BBINOJHATH SKCIEPUMEHTHI, 00pabaThiBaTh pe3yjbTaThl HU3MEPEHUH,
NPEJCTaBIATh PE3yJbTaThl U3MEPEHUH C TOMOIIbI0 Tabmiwi, rpadukoB U (opMyi, OOHApPYKUBATH
3aBHCUMOCTH MEXIY (DU3HUUECKUME BEIIMYMHAMU, OOBSICHATH TIOJYYCHHBIC PE3yIbTAaThl U JeIaTh BHIBO-
IIb1, OIICHUBATH TPAHUIIBI IOTPEIIHOCTEH Pe3yIbTaTOB N3MEPEHHUIA;

* YMEHHs MPUMEHSTHh TEOPETHYECKHE 3HaHMA MO (U3MKE HA NPaKTUKE, pemarh (pusmueckue
3aJ]aui Ha IPUMEHEHHE TIOTYYCHHBIX 3HAHUN;

* YMCHHUSI M HaBBIKM MPHMEHSATH IOJIYYCHHBIC 3HAHUS JJISI OOBSCHCHHS TPUHIUIIOB JCHCTBHUSI
BOXHEUIINX TEXHUYECKUX YCTPOWCTB, pEIICHUS NPAKTUYECKUX 3a/]ad TIOBCEIHEBHOW IKU3HH,
obecriedeHrsi 0OE€30MAaCHOCTH CBOEH KHM3HH, PAIMOHAIBHOTO IPHPOJONONB30BaHUS W OXPaHBbI
OKpYIKaroIien Cpejibl;

* (hopMupoBaHHE YOCIKICHUS B 3aKOHOMEPHOW CBSI3M W IO3HABAEMOCTH SIBJICHUW MPHUPOJBI, B
O0OBEKTHBHOCTH HAYYHOTO 3HAHUS, B BBICOKOH IIEHHOCTH HAyKH B PA3BUTUHU MaTEePHAIHHON M TyXOBHOMH
KYJbTYpPBI JIFOACH;

* pa3BUTHE TEOPETHYECKOI'O MBIIUIEHHS Ha OCHOBE (POPMUPOBAHMS YMEHMH yCTaHABIMBAThH
(baxThl, pa3nuyaTh NPUYMHBI U CIEACTBUSA, CTPOUTH MOJEIU U BBIABUIaTh TMIOTE3bI, OTHICKUBATh U
(bopMyIHpOBaTH JJOKA3aTENbCTBA BBIIBUHYTHIX THIIOTE3, BBIBOAUTH W3 SKCIIEPUMEHTAIBHBIX (PaKTOB U
TEOPETHYECKHUX MoJielell (pu3muecKue 3aKOHBI;

* KOMMYHUKAaTUBHBIE YMEHUS JOKJIA/IbIBATh O pe3yJbTaTax CBOEro MCCiel0BaHHs, y4aCTBOBATh B
JMCKYCCHM, KPaTKO M TOYHO OTBEYAaTh Ha BOIPOCHI, UCIOIb30BaTh CIPABOYHYIO JIUTEPATYPY U ApPYTHE
WCTOYHHUKH WH(POPMAIINH;

* Ut OOYYAIOIIMXCS C OTPAHUICHHBIMU BO3MOKHOCTSIMU 3[IOPOBBS: BJIaJICHHE OCHOBHBIMHU
JTOCTYITHBIMH METOJIaMH Hay4HOTO TIO3HAHUS, UCIIOJIh3yEMBbIMU B (PU3UKE: HAOIIOIEHHUE, OTICaHuE,
U3MEpEeHUe, IKCIEPUMEHT;

* yMeHHEe 00pabaThIBaTh Pe3yibTaThl U3MEPEHU, 00HAPYKUBATh 3aBUCUMOCTb MEXKIY
(bU3NIECKUMHU BETMIMHAMHE, OOBSICHATD TIOJTYYEHHBIC PE3YJIbTAThI U JIeNIaTh BHIBOJIBL;

* BJIQJICHUE JIOCTYITHBIMA METOJAMHU CAMOCTOSITEIbHOTO TUTAHUPOBAHTHUS M TIPOBEACHUS
(bU3NYEeCKUX SKCIIEPUMEHTOB, OMTUCAHUS U aHAIN3a MOJYYeHHON n3MepuTenbHoi nnpopmarmu,tO
oIpeJiesIeHUe TOCTOBEPHOCTH MOJyYEHHOTO pe3yIbTaTa;

* TS CACTBIX U CIA00BHUIAIINX OOYYAIOIIMXCS: BIAJICHUE MPABUIIAMHU 3alUCH (PU3HYECKUX



dbopmy1 penbedHO-TOUeUHOM cucTeMbl 0003HaueHwuit JI. bpaiimns.
BBEJIEHUE
OO0yuaromuiicst HayYnuTCs:
e coOirofarh npaBuia O€30MaCHOCTHM M OXpaHbl Tpylna npu pabore ¢ ydeOHbIM U JaOOPaTOPHBIM
000pynOBaHUEM;
® [IOHMMATh CMBIC]I OCHOBHBIX (PU3MYECKHX TEPMUHOB: (U3HUEcCKOoe Telo, (PU3NYecKoe SBIICHUE,
(dbu3nuecKkas BeJIMYrHA, CIUHULIBI H3MEPEHUS;
® [IOHMMATb POJIb IKCIIEPUMEHTA B MMOJIYUCHUU HAYYHOU HH(OpMALINK;
® [IPOBOJAMTH IPSIMbIE U3MEPEHUS (PU3NYECKUX BEJIMYMH: BPEMsI, pacCTOSIHUE, TEMIIepaTypa; Mpu 3TOM
BBIOMpATh ONTUMANBHBIN CIIOCO0 H3MEPEHHS U HCIOJIb30BaTh IPOCTEHIINE METOAbl OLEHKH
IIOIPELIHOCTEN U3MEPEHUN;
® UCIOJIB30BaTh MPU BHINOJHEHUH YYEOHBIX 33a[a4 HAyYHO-TIOMYJSPHYIO JTUTEPATypy O (U3HUECKUX
SIBIICHUSX, CIIPABOYHBIC MaTEpUaJIbl, pecypchl IHTepHET.
Obyuarowuiics noay4um 603MOHNCHOCIb HAYUUMbCAL:
® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCAEO008AHUL, PONb (QUUKU 68 PACUUPEeHUU NpeocmasieHuti 0o
OKpyHCaouemMm Mupe u ee 8Kido 8 yIyululeHue Kauecmea JHeusHu,
® CPAGHUBAMb MOYHOCMb UBMEPEHUs (QUBUYeCKUX GeIUYUH NO GeIUYUHEe UX OMHOCUMENbHOU
NOCpeuHoCmuy nPU NPOBeOeHUY NPSAMbIX USMePEeHUl,
® BOCHPUHUMAMb UHPOPMAYUIO DUIUYECKO20 COOEPHCAHUS 8 HAVYHO-NONYIAPHOU Jumepamype U
cpeocmeax maccogoll uHgopmayuu, KpUmuyecku oYyeHu8ams NOJIYUeHHYI0 UHGOPMAayuio, aHatusupys
ee codepoicanue u OaHHvle 00 UCMOYHUKe UHGOpMayUuu,
® co30asamb coOCMEeHHble NUCbMEHHble U YCMHble COOOWeHUs O (DUIUYECKUX SGNEeHUSX HA OCHO8e
HECKONbKUX UCMOYHUKO8 UHPOPMAYUU, CONPOBONHCOAMb BbICMYNICHUE Npe3eHmayuel, y4umoléas
ocobenHocmu ayoumopuu c6epCmHUKos;
® UCNOIBL306aAMb NOJIYYEHHbIEe HABIKU USMEPEHUli 8 ObimY;
® NIOHUMAMb pPOAU VUYEHbIX HAuwlel CMpamsl 6 pa3eUmuu COBPEeMEeHHOU @QU3UKU U 6IUAHUU HA
MexXHU4eCcKull U COYUanbHblll npozpecc.
TemnoBble sIBJIEHUS
OO0yyaronuiicss Hay4UTCS:
® DAacCIO3HABaTh TEIIOBBIC SBJICHUS W OOBSCHATh Ha 0a3e HMMEIOIIUXCS 3HAHUH OCHOBHBIC
CBOWCTBA UM YCJIOBUS MPOTEKAHUS ITUX SIBICHUHN: T y3usi, u3MEHEHHEe 00beMa Tell IPU HarpeBaHUH
(oxnaxneHun), OoJbIllasi CXKMUMAEMOCTh Ta30B, Majlasg CXKUMAEeMOCTb JKHJIKOCTEH W TBEPHABIX TEIl,
TEIJIOBOE paBHOBECHE, MCIApeHUe, KOHACHCAINS, IUIABJICHHUE, KPUCTAJUTH3AIHS, KAIICHUE, BIAYKHOCTh
BO3[lyXa, pa3IUYHbIE CIOCOOBI Terulonepenadn (TEIUIONPOBOAHOCTh, KOHBEKIUS, H3IY4YCHHUE),
arperatHble COCTOSIHUS BEUIECTBA,MOTIIONIEHNE YHEPTHH MPU HCIAPEHUH KUIKOCTH U BBIICTICHUE €¢
MIpY KOHJEHCAIINH T1apa, 3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT JJaBJICHMUS,

® OIIKMCbIBATh M3YUYCHHBIC CBOMCTBA TE€JI M TEIIOBEIC SABJICHHA, HUCIIOJIb3Ys (bmnqecm/le



BEJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPrus, TEMIIeparypa, yJelbHas TelI0eMKOCTb
BEIECTBA, yJEJbHAs TEIJIOTa IUIABJICHHS, YHENbHAs TemyoTa HMapooOpa3oBaHUs, yIeidbHas TEIUIOoTa
CrOpaHusl TOIUIMBA, KOI(PQHUIMEHT IMOJE3HOTO [EHCTBUS TEIUIOBOTO MABHIATENs; IPU OIHCAHUU
NPaBUIBHO TPAKTOBATh (PM3UYECKHI CMBICI HCIIOJB3YEMbIX BEJIMYMH, WX O0O3HAUCHHS U CIMHHULIBI
U3MEpEHUsl, HaXOOUTh (OPMYIIBL, CBS3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEJIWYMHY C JPYTHMHU
BEJINYMHAMH, BBIYUCIIATH 3HAUCHHE (PH3HMUECKOI BETUMIHUHBL;

® aHAJNM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIC SIBICHUS U TPOLECCH, HCIOJIb3ysd OCHOBHBIC
MOJI0KEHHSI aTOMHO-MOJIEKYJIIPHOTO YYSHHSI O CTPOSHHUH BEIECTBA U 3aKOH COXPAaHEHHS YHEPTHH;

® pasznMuaTh OCHOBHBIE NPU3HAKM M3YYECHHBIX (U3MYECKHX MOJENeH CTPOCHHS Ta30B,
KHUJKOCTEH M TBEPABIX TEI;

® IPHUBOAUTH NPUMEPHl MPAKTHYECKOTO HCIIOJIB30BaHUS (PU3NYECKMX 3HAHUH O TEIJIOBBIX
SIBJICHUSIX;

e pemarth 3aJ1a4M, MCIIOIb3YS 3aKOH COXPAHEHHs SHEPTHU B TEIUIOBBIX Ipoleccax U (hopMybl,
CBSI3BIBAIOIIUE (PM3MUYECKHUE BEINYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEPATypa, yJedbHas TEINIOEMKOCTb
BEIIECTBA, yJENbHAs TEIJIOTa IJIABJICHUS, yJelbHAs TEIUIOTa MapooOpa3oBaHUs, yIeNbHAs TEIUIoTa
CrOpaHus TOIUIMBA, KO3(p(PHUIMEHT MONE3HOTO ACHCTBHS TEIUIOBOTO JBHUTATENs): Ha OCHOBE aHAIM3a
YCJIOBHSI 3a/1a4H 3aIIMCHIBATh KPATKOE YCIIOBHE, BBLACIATH (PU3NUECKHE BEIUYUHBI, 3aKOHBI U (POPMYJIHI,
HEOOXOIMMBIE ISl €€ PEIICHHs, TPOBOUTh PACUETHl U OLIEHUBATh PEaIbHOCTh MOJTYYEHHOTO 3HAUCHHUS
(U3HYECKON BEITMIMHBI.

Obyuarowuiicsi noayuum 603MOACHOCIb HAYYUMbCA!

® UCNONL306AMb 3HAHUSA O MENI08bIX SABNEHUSAX 6 NOBCEOHEGHOU JHCUSHU O obecneuenus
bezonacnocmu npu obpaweHuu ¢ npubopamu U MexHUYeCKUMU YCMPOUCMEaMu, O COXPAHEeHUs
300p06b5 U COONIOOEHUS HOPM IKOTOSULECKO20 NOBEOCHUsL 8 OKpYcaroujeli cpeoe;, npugooums npumepol
9KOIOSUYECKUX — Nocieocmeuil  pabomvl  Ogueameineti  6HYMpPEHHe2O0 — C2OPAHUs,  MENJoblX U
2UOPOINIEKMPOCMAHYULL,

®  paziuuams SpaHuybl NPUMEHUMOCIU PUUYECKUX 3AKOHO8, NOHUMAMb 8CeoOwuil Xapakmep
@dyHOaMeHMANbHBIX PUUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs JHepeuu 6 Menso8ulx npoyeccax) u
02PAHUYEHHOCMb UCNOTIb308AHUSA YACTHBIX 3AKOHO8;

®  HAXO0UMb A0EK8AMHYI0 NPEOJIONCEHHOU 3a0aye QU3UYECKVI0 MOOEeb, PpA3peulams npooemy
KaK HA OCHOB8E UMEIOWUXCA 3HAHULL O MENJo8blX AGNEHUAX C UCHONb308AHUEM MAMeMamuieckKo2o

annapama, maxk u npu nomowu Memooos OUEHKU.

DeKTpUYeCKUE SABJICHUS.
OO0yyaronuiicss Hay4UTCS:
® pacmo3HaBaTh OJJICKTPUYECKUE SBICHUS W OOBICHATh HAa OCHOBE HWMEIOIIUXCS 3HAHUHN
OCHOBHBIE CBOMCTBA WJIM YCIIOBUSI MPOTEKAHUSI ITUX SBJICHHI: 3JEKTpU3ALMs TEJ, B3aUMOJCIHCTBUE

3aps/i0B, JEKTPUUYECKUM TOK U €ro JeHCTBUS (TEIIOBOE, XUMUYECKOE, MarHUTHOE), B3aUMOJICHCTBHE



3apsHKEHHBIX TEJ, 1BA POJA 3apsI0B, OOBSICHATH AIEKTPUUCCKUE SIBICHHUS,

® [OCTOSIHHBIN JIEKTPUYECKUN TOK, HCTOYHUKHU MOCTOSIHHOI'O TOKA, JEUCTBUS AIEKTPUUECKOTO
TOKa, CWJIa TOKa, JJIGKTPUYECKOE HaIpsDKEHUE, JJIEKTPUYECKOE COMPOTHBICHHUE, IMPOBOAHUKH U
TUDIIEKTPUKU;

e OOBACHATH 3aBUCUMOCTBH CHJIbI TOKA OT HaIpsDKeHHs, 3aKoH OMa JUisl yyacTKa LIeNHu, 3aKOH
Jxoyna-Jlenna;

® COCTaBJISITh CXEMbl DJEKTPUYECKUX IIeleil C IMOClIeoBaTeIbHbIM U MapajljielIbHbIM
COCIMHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAUEHUS DSJIEMEHTOB OJIIEKTPUYECKUX Ilerei
(MCTOYHUK TOKa, KJIIOY, PE3UCTOP, PEOCTAT, JaMIIOUKa, AMIIEPMETP, BOJIBTMET))

® OMNKCHIBATh U3yYCHHBIC CBOWCTBA TEN U DJIEKTPUUYECKHE SBJICHUS, UCIONB3Yys (U3NYECKUE
BEJIMYUHBI: AJICKTPUUECKUN 3aps]l, CHUJIA TOKA, OJJIEKTPUYECKOE HANpPsHKEHHUE, JIIEKTPUUECKOe
COMPOTHUBIICHUE, YIETHbHOE COITPOTUBIICHUE BEIIECTBA, padO0Ta SJEKTPUUECKOTO MOJIsl, MOIIIHOCTh TOKA,

® IpH ONUCAHWHM BEPHO TPAKTOBaTh (PUINYCCKUH CMBICT UCIOIB3YEMBIX BEJIMYUH, HX
0003HAYEHUS U €AMHULIBI U3MEPEHUS;

® HaXoauTh (HOPMYJIBI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYI0 BEIMYUHY C JIPYTHMH
BEJIMYUHAMHU.

® AHANM3UPOBATH CBOMCTBA TEJN, DSJEKTPOMArHUTHBIC SBICHUS M TPOIECCHI, HCIOIb3YS
(bu3nyecKre 3aKOHBI: 3aKOH COXPAHEHHUS JEKTPUUECKOro 3apsaaa, 3akoH OMa [ ydacTKa IenH, 3aKOH
Jlxoyns-JleHna, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHAa U €ro MaTeMaTHYeCcKoe
BEIpQKEHUE;

® TPHUBOJUTH MPUMEPHI MPAKTUUECKOTO UCTIOIB30BaHUS (PU3NYECKUX 3HAHUN O DNEKTPUUECKHUX
SIBIICHUSX;

e pemiath 3aJlayd, UCIMONB3ys (u3myeckue 3akoHbI (3akoH OMma I ydacTKa IeMu, 3aKOH
Jxoyns-Jlenna u  ¢GopMyinbl, CBs3BIBatONIME (PU3MUECKHE BEIMYMHBI (CHJIa TOKA, JJIEKTPHUYECKOE
HampsDKeHUEe, DIIEKTPUYECKOe COMPOTHBICHWE, YIENbHOE COMPOTHUBIEHHE BellecTBa, paboTa
ANEKTPUYECKOTO TOJsI, MOIIHOCTh TOKa, (OPMYIbI pacdera 3JIEKTPUYECKOTO COMPOTHUBICHUS MPHU
MOCJIEIOBATEILHOM M MapajuIeIbHOM COSIMHEHUH MPOBOIHUKOB): HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4d
3aMUChIBaTh KPATKOE YCJIOBHE, BBIICIATh (PU3NUYECKHE BEIMYMHBI, 3aKOHBI U (POPMYIIBI, HEOOXOANMBIE
JUIS €€ pelICHHs], TPOBOJIUTh PacdeThl U OIICHUBATH PEATbHOCThH MOJYYCHHOTO 3HAYeHUS (HU3HUECKOi
BEJTUYHHEI.

Obyuarowuiics noay4um 603MONCHOCIb HAYUUMbCA!

® UCNONBL3068aAMb 3HAHUA 00 INEKMPUUECKUX SGNEHUAX 8 NOBCEOHEGHOU IHCU3HU O 0becneueHUs
be3onacnocmu npu obpawjeHuu ¢ npudbopamu U MexHU4ecKuMu YCMpoucmeamu, Ol COXPAHEHUs.
300p08bsL U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOEeHUS 8 OKpYHcalowell cpeoe;

® paziuuams epanuybl NPUMEHUMOCIU DUIULECKUX 3AKOHO8, NOHUMAMb 8Ceo0uull Xxapakxmep
@yHOaMeHMANbHbIX 3AKOHO8 (3AKOH COXPAHEeHUsl JAeKMPU4ecKkozo 3apsaoa) u O02paHudeHHOCHb

UCNONBL3068AHUSL HACMHBIX 3aKOH08 (3akon Oma ons yuacmka yenu, 3akoH Jocoyna-Jlenya u op.);



® UCNONBL306AMb NpUEMbl NOCMPOEHUs QU3UYECKUX Mooenell, NOUCKA U HOpMyIUpoSKu
00KaA3amMenbCme  GblOBUHYMbBIX 2UNOme3 U Meopemuieckux 6bl80008 HA OCHOBE IMIUPUYECKU
VCMAHOBNIEHHBIX (haKmos;

® HAX00UMb A0EKBAMHYI0 NPeOlONCEHHOU 3a0aye Pu3UYecKyro Mooelb, paspeuams npooiemy
KaK HA OCHOBe UMEIWUXCS 3HAHULL 00 31eKMPOMACHUMHBIX SAGNEHUAX C  UCHOIb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOwU Memooos8 OYeHKU.

MaruutHble SIBJICHHS.
OOyuaronuiicss HayYuTCs:

® PpAacro3HaBaTh MarHUTHBIEC SBJICHHUS U OOBSCHITH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOWCTBA WJIM YCJIOBUS NMPOTEKAHMUS STHX SIBJICHUN: B3aWMOJICHCTBHE MarHMTOB, MarHUTHOE IIOJIE,
MarHUTHOE TI0JI€ MPSIMOTO TOKA, MArHUTHBIC JIMHUU, MAarHUTHOE TIOJIE KATYIIKUA C TOKOM, ITOCTOSTHHBIE
MarHuThl, MarHUTHOE II0JI€ MOCTOSIHHBIX MAarHUTOB, JICHCTBHE MAarHUTHOTO MOJISi Ha TPOBOJHHK C
TOKOM;

® OIMCHIBATh M3YYCHHBIC DICKTPOMATHUTHBIC SIBJIICHHUS,

® aHAJNM3MPOBAThH OIBIT DPCTENA;

® I[PUBOJIUTH HPUMEPbl  NPAKTUYECKOTO  HCIOJb30BaHUS  (PU3MUECKUX  3HAHUH O
AJIEKTPOMATrHUTHBIX SBJICHUSX.

Obyyarowuiics NOIYUUM 803MONCHOCTb HAYYUMBCA.:

® SKCNEPUMEHMANbHO U3VHAMb SANEHUSL MACHUMHO20 83AUMOOCUCMBUsL MeJl;

® U3yUaAmMb S6NEHUS HAMACHUYEBAHUSl BeUeCBd;

® uccnedosamsv Oetcmeue MaeHUMHO20 NOISL HA NPOBOOHUK C MOKOM;

® 0OHAPYIHCUBAMb MACHUMHOE 83AUMOOEUCMBUE MOKO8,

®  UCNONB306AMb NpUEMbl NOCMPOeHUs Quuueckux mooenell, NOUcKka U @GopmyIuposKu
00KA3amenbCme  GblOBUHYMbIX 2UNOme3 U Meopemuteckux 6bl80008 HA OCHOBe IMIUPUYECKU
VCMAHOBNEHHBIX (haAKmos;

® HAxoO0umsv a0eK8amHuy0 NpeoyloNCeHHOl 3a0aue uauUyecKyro Mooelb, paspeulams npooiemy
KaK HAa OCHOBe UMEIWUXCS 3HAHULL 00 3IeKMPOMACHUMHBIX —SGNEHUSX C  UCHOIb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOwU Memooos8 OYeHKU.

CgeToBbI€ SIBJICHUS.

OOyyaromuiicst HAy4UTCS:

® Ppacrio3HaBaTh NCTOYHUKH CBETA;

e OOBCHATH HA OCHOBE TIPUMEPOB MPSMOJIMHEHHOE paCIpPOCTpaHEHHE CBETa, 3aKOHBI
OTPaXEHHSI U TIPEIIOMIJICHUS CBETA;

® HAYYUTHCS CTPOUTH M300paKEHUE B IUIOCKOM 3€pKaJe;

® J1aBaTh MOHATHE <JTMH32, BUJIBI JJMH3 U UX IPUMEHEHNE;

® CTPOUTH M300paKEHHUS IPEJAMETOB C IIOMOLIBIO COOMpPAIOILEH U pacceUBaIOIIEH JINH3;

¢ pCIIaThb 3aJda4du, HCIOJIb3YyA q)HBHLIGCKI/Ie 3aKOHBI OTpaXXCHUA U NPCIOMIICHHUA CBCTa,



(bopMyIbI pacueTa TOHKOW JTIMH3BI,

® HA OCHOBE aHAIM3a YCIIOBHUS 3aJaud 3alUCBIBATh KPATKOE yCIOBHE, BHIICIATH (PU3UUECKHE
BEJIMYMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOMMBIE IS €€ PEIICHUs, MPOBOJUTh PAcyeThl U OIICHUBAThH
PEaTbHOCTh MOJIYYEHHOTO 3HAUCHUS (PU3HUECKON BEIIMYHHEI.

® OIMCHIBaTh H3YYCHHBIC CBOMCTBA TEI W CBETOBBIC SBJICHUS, HUCIONB3Yys (QHU3UYECKUE
BEJIMYMHBI: ONTHYECKAsh CHJIA JIMH3bI, (POKYCHOE PACCTOSIHUE, PACCTOSHUE OT MPEAMETa JO JIHH3BI, OT
JIUH3BI 10 H300paKeHUs, TIMHEHHOE YBEIIMYCHHUE JTUH3HI;

® IIpU OIUCAHUU BEPHO TPAKTOBaTh (U3MYECKHH CMBICT HWCIOJIB3yEMbIX BEIWYHMH, HX
0003HAYCHUS U €AMHULIBI H3MEPEHUS;

® HaxoIUTh (OPMYINBI, CBS3BIBAIONIUE JIAHHYIO (U3UYECKYI0 BEIMYUHY C JPYTUMHU
BEJTMYUHAMMU.

Obyyarowuiics NOIYYUM 8O3MONCHOCTND HAYYUMbCA.!

® DKCNEPUMEHMANbHO U3YHUaAMb C8EeMOBble SABNEeHUS,

® u3yuams C8OUCMBA U300PANCEHUS 8 3epKaTe, NOYUAMb U300PANCEHUS C HOMOWBIO TUH3,

® Hayuumbcs panbomams ¢ ONMUYECKUMU NPUOOpaMu;

® UCNONBL306AMb NPUEMbl NOCMPOEHUs QU3UYECKUX Mooenell, NOUCKA U HOopmMyaupoSKu
00KA3aMenbCme  GblOBUHYMBIX 2Unome3 U Meopemuteckux 6bl80008 HA OCHOBE IMAUPUYECKU
VCMAHOBNIEHHBIX (haKmos;

® HAX00UMb A0EKBAMHYI0 NPEOIONCEHHOU 3a0aye Pu3UYecKyro Mooeb, paspeuams npooiemy
KaK HAa OCHOBe UMEIOWUXCA 3HAHULL 00 JJIeKMPOMACHUMHBIX AGNEHUAX C  UCHOIb308AHUEM

mamemamudecKkoco annapama, maxk u npu nomowu Memooos OYEHKU.

2. Conepsxkanue y4eOHOIo nmpeamMera

(mpakTH4YecKasi 4acTh y4eOHOro cojep:KaHWsl NpeaMeTa YCHJIEHA MaTepHAJbHO-TEXHHYECKOM
0a3oii nenTpa «Touka pocra», HCMONB3YeMOro Jisi peanu3aluu 00pa3oBaTeJbHBIX NPOrPaMM B
paMkax npenoaaBanus GuU3NMKH)

|. TENUIOBBIE SABJEHUA (25 4)

TemnoBoe aBmxkenue. Temmeparypa. Bayrpennss sHeprusi. CrocoObl U3MEHEHHsI BHYTpEHHEH
sHeprun Tena. TemnonpoBonHocTh. Konsekums. Wznydenuwe. KonmdectBo Temnorel. EauHuIs
KOJIMYECTBA TEIUIOTHL. YJIeJIbHAs TEIJIOEMKOCTh. Pacuér komaudecTBa TEIUIOTHI, HEOOXOIUMOTO IS
HAarpeBaHWsl TeJla WM BBIIEIAEMOr0 MM MNPH OXJIAXKICHHH. DHEPrus TOIUIMBA. Y JeibHasg TEIIoTa
cropaHusi. 3aKOH COXpaHEHUs W MPEBpAllCHHUs PHEPrUM B MEXAHMUYECKHX U TEIJIOBBIX MPOIIECCaX.
ArperaTHoe COCTOSHHE BemlecTBa. l[lnaBneHuWe W OTBepJeBaHWE KpHUCTAUIMUECKUX Ten. [padux
IUTABJICHUS. W OTBEPJEBAHHUS KPUCTALTUA\UECKUX TeNI. Y7elnbHas TeIyioTa IuiaBicHus. Mcmapenue.
Hacpliennsiii 1 HeHachIeHHbIN T1ap. [lornamenne sHEprun NTpy UCIIAPEHUH KUIKOCTH U BBIICIICHUE
e€ mpu koHaeHcanmu mapa. Kumenue. BraxksaocTs Bo3myxa. CrocoObl ONpEeNeKICHUs BIAKHOCTH

BO3/yXa. YAenbHas TeryoTa napoodpazoBaHus U KoHAeHcanuu. PaboTa mapa u ra3a npu paciIupeHuH.



JlBuratens BHyTpeHHero cropanus. [lapoBas TypOuna. KI1/] TerioBoro asurarens.

Lemoncmpayuu: (¢ MCNOIb30BaHHEM HHM(POBOro U AHAJOrOBOro 000pPY/0BaHHUS LEHTPA
«Touka pocrta»)
e [IpyHIMn 1elCcTBUSA TEPMOMETpA.

* Ter1onpoBOIHOCTE PA3IMYHBIX MATEPUAIIOB.

* KoHBeKIUS B KUIKOCTAX U razax.

* Tennonepeaaya myTém U3JIyYEHUs.

* SIBneHue nucnapeHus.

* [TocTosiHCTBO TeMIiepaTypbl KAIIEHHS )KUJIKOCTH ITPU IIOCTOSIHHOM JaBJICHUHU.
* [TocTosiHCTBO TeMIiepaTypbl KUIIEHHS )KUJIKOCTH ITPU IOHM>KEHHUH JTaBJICHUS.
* Habnronenne KoHeHCcaluy IapoB BOJbI HA CTAKAHE CO JIbJOM.

Jlabopamopnasa paboma: (¢ UCHOJIb30BAaHMEM HU(POBOro M aHAJIOrOBOro 000py/A0BAHHSA
nenrpa «Toukapocray)

No 1. CpaBHeHUE KOTMYECTBA TEIUIOTHI IPU CMEITMBAHUU BOJIbI PA3HOU TEMIIEPATYPHI.
No 2. U3mepenue yaenbHOM TEMIOEMKOCTH TBEPOTO Tea.

Ne 3. 3mepenue BIa)xHOCTU BO3/1yXa.

1. JJEKTPUYECKUE SABJIEHUA (27 Y)

OnexTpuzauus Tell IPU CONPUKOCHOBEHUH. B3ammonelicTBue 3apspkeHHbIX Ted. J[Ba pona
3apsAN0B. OJEKTPOCKOI. OJJEKTpUYECKOE IoJie. JIeIMMOCTh 3JIEKTPUYECKOro 3apsifa. OJIEKTPOH.
Crpoenue aromoB. OOBbsCHEHUE JJIEKTpUUYECKUX SBICHUH. [IpOBONHMKM, MOTYIPOBOAHMKU M HE
MIPOBOJHUKY DJIEKTPUYECTBA. DJIEKTPUUECKUI TOK. VICTOUHUKH 3JEKTPUUYECKOTO TOKA. DIIEKTpHUYecKast
Lenb U €€ COCTaBHBIE 4YacTU. OJEKTPUYECKMM TOK B MeTauiax. JlelcTBHE 3JIEKTPUYECKOrO TOKA.
Hanpasnenue snextpudeckoro Toka. Cuna toka. Enqunuis! cuiisl Toka. AMmnepmerp. M3mepenne cuiibl
TOKa. DJEKTpUuecKoe HampsbkeHue. EnumHunel HanpsbkeHus. BombTmerp. M3mepeHue HampspKeHUs.
3aBUCUMOCTh CHJIBI TOKA OT HAINpPSKEHHs. DJNEKTPUUYECKOE CONPOTUBIICHHE MPOBOAHUKOB. EnuHUIIBI
conportuBieHus. 3akoH Oma ansd ydacTka Lenu. Pacd€r compoTHBIIEHMS NPOBOJHHUKA. Y IEIBHOE
conportusieHue. Ilpumepel Ha pacy€T CONPOTHMBIIEHUS INPOBOJHUKA, CUJIBI TOKA WM HaINpsKEHUS.
Peocratsl. [locnenoBarenbHOe COeNUMHEHUE MPOBOAHUKOB. [lapamienbHOe COEMMHEHHE MPOBOJIHHUKOB.
PaGota anektpuyeckoro Toka. MOIIHOCTh 3JEKTPUYECKOro Toka. EAMHMIIBI paboThl 31€KTPUUECKOTO
TOKa, IpUMEHseMble Ha NpakTHKe. HarpeBaHnue mpoBOAHMKOB 3JEKTPUUECKUM TOKOM. 3aKoH JIkoys-
Jlenna. Konpgencarop. Jlamna HakanuBaHHs. DJEKTpUYeCKHe HarpeBaresbHble npuOopsl. KopoTkoe

3ambikanue. [Ipenoxpanuereny.

Lemoncmpayuu: (¢ MCNMOIb30BaHUEM HU(PPOBOI0 U AHAJIOrOBOro 00OPYIOBAHHUS LIEHTpa
«Touxka pocray)

* DiIeKTpU3aIus Ted.



* JIBa pona 31€KTPUUECKUX 3aPsI/I0B.

* YCTpONCTBO U ICMCTBHE JIEKTPOCKOIA.

* 3aKOH COXpaHEHUs AIEKTPUUECKUX 3aPsI0B.
* [IpOBOXHUKH U U30JISTOPHI.

* YCTpPOUCTBO KOHJIEHCATOPA.

* MICTOYHHMKHN TOCTOSIHHOTO TOKA.

* M3mMepeHne CUilbl TOKa aMIIEPMETPOM.

* I3MepeHne HanpspKeHNs BOJIBTMETPOM.

* Peocrar 1 MarasuH CONpPOTHUBIICHUH.

* CBoliCTBa OJIYIIPOBOJHUKOB

Jlabopamopnasa paboma: (¢ HCHOJB30BAaHMEM LHU(POBOro M aHAJIOroOBOro 000py/A0BaAHHA
nentpa «Toukapocray)

Ne 4. COopxka rneKkTpuyecKoi Lernu 1 U3MEPEHNE CUIIbI TOKA B €€ PA3JINYHbIX yJacTKax.
Ne 5. 3mepenue HanpspKeHNs Ha pa3jIMUHbIX Y4aCTKaX 3JIEKTPUYECKOM LEIH.

No 6. PerynupoBanue CUibl TOKa pEOCTaTOM.

Ne 7. I3mepeHne conpoTUBIIEHUS IPOBOJAHUKA IIPU IIOMOILY aMIIEPMETPa U BOJIbTMETPA.

Ne 8. MI3amepenne MOIIHOCTH U PabOTHI TOKA B AJIEKTPUUYECKOM JTamIie.

HL.OJIEKTPOMATIHUTHBIE SIBJIEHUSI. (7 4)
MarautHoe mosie. MaruurtHoe mojie mpsAMoro Toka. MarHuTHele JIMHUHA. MarHutHoe mnose
KAaTyIIKH C TOKOM. OJIEKTPOMAarHuTel U HUX NpuMmeHeHue. llocrossHHble MarHuTel. MarHuTHoe mose
MIOCTOSIHHBIX MarHUTOB. MarnuTHoe nosie 3emiu. JleficTBue MarHUTHOIO MOJIsI HA MMPOBOJHUK C TOKOM.

DNEeKTPUYECKUM IBUTATENb.

Hemoncmpayuu: (¢ Mcnoab3oBaHueM HUGPOBOIro U aHAJIOIOBOro 00OPYI0BAHUSI LIEHTpa
«Touxka pocray)
* OnbIT Opcrena.

* MarauTHOE 1oJe TOKa.
* JleficTBME MarHUTHOTO I0JI1 HA IPOBOJHUK C TOKOM.
* YCTpONCTBO 3JIEKTPOABUTATENS.

Jlabopamopnas paboma: (¢ MCNOJAb30BAHUEM LH(POBOro M aHAJIOrOBOro 000pYyAOBAHUS
nentpa «Toukapocray)

Ne 9. COopka 2JIeKTpOMarHuTa M UCIBITAHUE €0 JICHCTBHS
Ne 10. M3y4yenne 35eKTpUYECKOTO IBUTATENSI IOCTOSTHHOTO TOKa (HA MOJEIIH).
IV. CBETOBBIE SAABJIEHUS (9 4).
Hctounuku ceera. PactpocTpaneHue cBera. Bumumoe nBukeHue cBeTwil. OTpak€HUE CBETA.
3akoH oTpaxkeHus cBera. [lnockoe 3epkano. [Ipenomienue cBeta. 3aKOH MpenoMyIeHUs cBeTa. JIMH3BIL.

OnTuueckas cuia JTuH3bL. M300pakenus, naBaeMble JIMH30M. [ 1a3 1 3peHue.



Hemoncmpayuu: (¢ Mcnoab30BaHHeM NHGPOBOro H aHAJOTOBOro 00OpPyIOBaHHS LEHTpPa
«Touka pocrta»)
* [IpsiMonMHENHOE PacCIpOCTPAHEHUE CBETA.

* OTpaxeHue cBeTa.

* [Ipenomnenue cBera.

* Xon my4elt B cOOMparoIei JuH3e.

» X0/ 1y4yel B pacCEUBAIOILEH JINH3E.

* [Tony4yenne n300paXKEHUS C MOMOIIBIO JTHH3.

* [IpuHiun nelcTBUs TPOEKLIMOHHOTO anmnapara u goroarnrmapara.

Jlabopamopnasa paboma: (¢ HCHOJB30BAaHMEM HH(POBOro M aHAJIOroOBOro 000pPy/A0BaAHHA
nentpa «Toukapocray)

Ne 11. [Nonyuenue nzo6paxeHus Npy MOMOIIY JTHUH3BL.

3. TemaTn4eckoe NIAHHPOBaHHE

Tema ypoxka KomnuectBo
4acoB

No ypoxka

|. TEIVIOBBIE SIBJIEHUS (25 yacos)

TemnoBoe nuxxenue. Temmneparypa.

BHyTpenHss sHeprus.

CriocoObl U3MEHEHHsI BHYTPEHHEN SHEPIuu.

TennonpoBoIHOCTS.

Kousekmust.

N3nyyenue.
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Oco6eHHOCTH pa3IMYHBIX CIIOCOO0B Temonepenadu. [Ipumeps
TEIUIoNEepelauy B IPUPOJE U TEXHHUKE.

o

KoanuecTBO TEIIOTHI. EnuHuI1bl KOJIUYECTBA TEILIOTHI.

VY nenbpHas TEIIOEMKOCTE.

10 | Pacuér konuuecTBa TEMJIOThI, HEOOXOAMMOIO JJIsl HArpEeBaHUs Tela WIn
BBIJIETIIEMOTO UM TIPH OXJIAXKICHUU.

Jlabopamopnas paboma Ne 1 «CpaBHEHHsI KOJIMYECTBA TETJIOTHI IPU
CMEIIMBAHNUU BOJBI Pa3HON TeMIepaTypbD»

11 | JlabopamopHas paboma Ne 2 «VI3mepeHue yneabHOU TEIIOEMKOCTH 1
TBEPAOTO TEJIA»

12 3Hepr1/15{ TOILIMBA. Y AelbHAs TEII0Ta CropaHus.

13 | 3aKOH coXpaHEeHHUs M NPEBPAIICHHS YHEPTHH B MEXaHUYECKUX U TETIOBBIX
nporeccax.

14 | KourpouabHas padora Ne 1 «TernsoBble ssBICHUS»

15 ArperatHoe cocTosiHME BelecTBa. [InaBienue u orsepaeBanue
KPUCTAIIIMYECKUX TeJl. I'paduk riaBiieHus: U OTBEPAEBAHUS
KPHCTAJUIHS\YECKUX TeJl.

16 VnensHas TEIUIoTa IJIaBJICHU. 1




17 KonTtpoabsHnas pa6ora Ne 2 «IlnaBneHue u oTBEpAEBaHNE KPUCTAIUIMUECKUX 1
TE
18 Hcnapenue. HachlleHHbIN 1 HEHACHIICHHBIN nTap. [lornamenue sHeprumn 1
MIPH MCTIAPEHHUH KUAKOCTHU U BBIJICTICHHE e€ MPU KOHACHCAIlMU Hapa.
19 Kunenue. Y nenpHas Termiora napooOpa3oBaHUs ¥ KOHJICHCAITUH. 1
20 | Bmaxxuocth Bo3myxa. CriocoObI OMPEACKICHHS BIAKHOCTH BO3AyXa.
Jlabopamopuas paboma Ne 3 «VI3MepeHne BIaXHOCTH BO3yXa»
21 | Pabota mapa u rasa npu paciidpeHuu. [IBuratens BHyTPEHHETO CrOpaHusl. 1
22 [TapoBas Typ6una. KIIJ] TerioBoro nBuraress. 1
23-24 | Pemenue 3ana4 «/3MeHeHHE arperaTHbIX COCTOSTHUM BEIIECTBAY 2
25 KonTpoabHnas padora Ne 3 «I3mMeHeHMe arperaTHbIX COCTOSTHUM BEIIECTBA 1
1. 9JIEKTPUYECKUE SIBJIEHUS (27 yacos)
26 | DnexTpusauus Tel MpU COMPUKOCHOBEHUH. B3anMoaelicTBre 3apsyKeHHbBIX 1
tes. JIBa poia 3apsioB.
27 | Onextpockon. [IpoBogHHKY, MOTYIPOBOAHUKHI U HE TIPOBOIHUKH 1
AJIEKTPUYECTBA.
28 DNeKTpruYecKoe moJie. 1
29 | JlenuMoOCTh 3JIEKTPUUECKOro 3apsaa. DnekTpoH. CTpoeHrne aTOMOB. 1
30 OObscHEHUE IIEKTPUIECKUX SBICHUI. 1
31 Konrpoabnas padora Ne 4 «Onekrpuszanus tena. CTpoeHHE aTOMOB» 1
32 | Dnexktpuyeckuit TOK. ICTOUHUKHU AJIEKTPUIECKOTO TOKA. 1
33 DJIeKTpUYeCcKas 1eNb U €€ COTaBHbIC YACTH. 1
34 | DnexkTpuyeckuil TOK B MeTaiiax. JleficTBre 3IeKTpUIeCcKOro 1
toka.HanpasieHne Toka.
35 Cuia Toka. EAMHUIIBI CHITBI TOKA.
36 | Amnepmerp. 3MepeHne CUIbl TOKa aMIIEPMETPOM. 1
Jlabopamopnuas paboma Ne 4 «Coopka dEKTPUUECKON 1IETIH U U3MEPEHHE
CHJIBI TOKA B €€ pa3IMYHBIX Y4acTKaxX»
37 | DnexTpuveckoe HaNpsHDKeHUE. EMMHAIIBI HalpsKeHNS.
38 | BompT™merp. 3MepeHune HanpsHKeHusI.
Jlabopamopnas paboma Ne 5 «I3MepeHne HaNpsHKEHUs Ha Pa3InYHbIX
y4acTKax 3JICKTPUYECKOU LIETTN»
39 | DnekTpuyecKoe COMPOTHBICHNE TPOBOAHUKOB. EMHUIIBI COMPOTUBIICHHUS. 1
Pacuér conpoTuBneHust MpOBOTHUKA. Y AETHHOE CONPOTHUBIICHHE.
40 3aBUCUMOCTb CHJIbI TOKA OT HalpsbKeHUs. 3akoH OMa 71 ydacTKa Lemnu.
41 | Ilpumepsl HA pacUET COMPOTHRIICHUS TPOBOIHHUKA, CHJIBI TOKA
HAMPSKEHUS.
42 Peocrartsr. 1
Jlabopamopnas paboma Ne 6 «PerynupoBaHue CHIIbI TOKA PEOCTATOM)
43 | Jlabopamopnas paboma No 7 «I3mMepeHre CONPOTUBIICHHSI ITPOBOTHIKA TIPH 1
MTOMOIITY aMIIEPMETPA U BOJILTMETPA»
44 | TlocnenoBarenbHOE U TAPAIETHFHOE COSIUHEHHUS TTPOBOTHUKOB.
45 | PaboTa ¥ MOIIHOCTH JIEKTPHUUECKOT0 TOKA.
46 | Jlabopamopnas paboma No 8 «/I3MepeHre MOIITHOCTH B pabOTHI TOKa B
ANEKTPUUYECKON JTaMIIe)
47 | HarpeBaHnue npoBOJIHUKOB AJIEKTPUYECKUM TOKOM. 3akoH Jxoyns-Jlenna. 1
48 Konnencaropsr. 1
49 Jlammnia HakaTMBaHUS. DJICKTPUUYECKUE HArPEeBaTEIbHBIC TPUOOPHI. 1
50 KopoTtkoe 3BmMbikanue. [Ipeqoxpanureny. 1




o1

Pemenue 3anay no rinase 2 « QNEKTPUUECKUE SBICHUS

52 KonTtpoabsHnas pa6ora Ne 5 «DnexkTpruyeckue siBICHUSD)
111. 9JIEKTPOMAT'HUTHBIE SIBJIEHUS (7 yacoB)

53 MarnuTtHoe nosje. MaraHuTHoe 1oJie NpsIMOro Toka. MaruuTHble TUHUU.

54 | MarHuTHOE 110J1€ KaTyLIIKH C TOKOM. DJIEKTPOMArHuThl U UX IPUMEHEHHUE.
Jlabopamopuas paboma Ne 9 «COopKa 3JIeKTpOMarHuTa U UCIIBITAHUE €TO0
JEACTBUSA

55 | IlocTosiHHbIE MarHUTHL. MarHuTHOE 10JIe TOCTOSTHHBIX MAarHUTOB. 1
MarnuTHOe 1noje 3emu.

56 JlelicTBMEe MarHUTHOTO TOJISl HA MTPOBOJHUK C TOKOM. DJIEKTPUUECKUI 1
JIBUTATEII.

57 | Jlabopamopnas paboma Ne 10 «VI3ydeHue 37IeKTPUUECKOTO IBUTATEIIS 1
MMOCTOSIHHOTO TOKA (Ha MOJICTIN).

58 [ToBTOpEHME MPOIAEHHOTO MaTepUaia 1o riase 3 «IJEKTPOMArHUTHBIE 1
SIBIICHUSDY

59 KonTtpoJabHas padora Ne 6 «O51eKTpOMarHuTHbIE SIBICHUS» 1

IV. CBETOBBIE SABJIEHUS (9 uacoB)

60 Hcrounuku cBera. PacipocTpanenue cpera. 1

61 Bunnmoe nBuxeHUe CBETHII.

62 OTtpaxxenue cBeTa. 3aKOH OTPAKEHHSI CBETA. 1

63 [Tmockoe 3epkaio. 1

64 | Ilpenomienue cBera. 3akOH mpenomiieHus cBeTa. Pemenue 3aaay. 1

65 JInn3el. OnTudueckast cuiia IUH3EL PereHue 3amauy. 1

66 N3o0paxeHus1, 1aBaeMbIe JIMH30M. 1
Jlabopamopnas paboma Ne 11 «IlonydeHue n300paykeHUS TIPUA TTOMOIIIH
JIUH3BI»

67 | I'ma3 u 3peHme.

68 | KourpoabHas padora Ne 7 «CBETOBBIC SIBICHUS
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