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Pabouas mporpamma 1o (pu3MKe cocTaBieHa B COOTBETCTBUU C TpeOoBaHUsIMH DeepaabHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHapTa OCHOBHOTO o01ero oopazopanus (PI'OC O00);
TpeOOBaHUSMU K pPe3yIbTaTaM OCBOCHUS OCHOBHOH 00pa30BaTeIbHONU MPOTrpamMMbl (JINYHOCTHBIM,
MeTaIpeAMETHBIM, PEMETHBIM); TIPOrPaMMbl OCHOBHOTO 00111eT0 00pazoBanus, ®u3znka. 7—9
KJaccel : paboune mporpammsl / coct. E. H. Tuxonosa. — 5-e u3a., nepepad. — M. : [Ipoda, 2015.-
400 c.¢pusuka 7-9 kiaccel (0a30BbIid ypoBeHs), PI'OC .

Cornacao yae6HOMY Tuiany MBOY CII Ne6 npenmeT gu3nka OTHOCUTCS K 001acTH
€CTECTBEHHOHAYYHOI'O IIMKJIa M Ha €T0 M3YYCeHHE B 8 —M Kj1acce oTBoaUTCA 68 yacoB (34 yueOHBIX
HEJIeNN ), U3 pacyeTa 2 yaca B Hejaelnto. Paboyas mporpaMma opueHTHpPOBaHA HA UCIIOJIb30BAHUE
YMK A.B. Ileppimkun. @usuka. 8 kimacc. — M.: Jlpoda, 2016.

Ilnanupyemble pe3yabTaThl H3y4eHusi Kypca pu3uku 8 kiacca

[IporpamMma mo3BoJsieT AOOMBATHCS CIEAYIONIMX PE3YyIbTaTOB OCBOCHMSI 00pa3oBaTelIbHOM
IPOTpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHMUsL.
Juunocmmuuie:
¥ yuawuxcs 6yoym cqhopmuposamwi:
® OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOyYarommxcs K
CaMOpPa3BUTHUIO U CaAMOOOPA30BaHUIO Ha OCHOBE MOTHBAILIUU K OOYYCHHIO U TO3HAHUIO;
® yMEHHME SICHO, TOYHO, I'PaMOTHO H3JaraTh CBOM MBICIM B YCTHOM U NUCHbMEHHOW peuH,
MIOHMMATb CMBICJI [TIOCTABJIEHHOH 3a7ja4ui, BHICTPAuBaTh apryMEHTALMIO, IPUBOAUTH IPUMEPDI
Y KOHTpIpHUMED;
® OCHOBBI 3KOJIOTUUECKON KYJIbTYpbl; IOHUMaHUE LIEHHOCTHU 3/10pOBOr0 00pasa )KU3HU;
e (QopmupoBaHuE CIOCOOHOCTH K SMOIMOHAIBHOMY BOCIHPHUATHIO (U3NYECKUX 3ajad,
pELIEHUM, pacCyKICHUM;
® yMEHHE KOHTPOJIUPOBATH IPOLECC U PE3YJIbTAT YUEOHOH 1eATEIbHOCTH;
Y yuawuxcs mo2ym 6vims cpopmMupo8aHbl:
¢ KOMMYHHUKAaTHMBHAas KOMIIETEHTHOCTh B OOIIEHUU U COTPYJHUYECTBE CO CBEPCTHHUKAMH B
o0pa3oBaTenbHOl, yueOHO-HUCCIIeI0BaTeNIbCKON, TBOPUECKON U IPYTUX BUIAX JIEATEIBHOCTH;
® KPUTUYHOCTH MBIIIJICHUS, YMEHUE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHMSI,
OTJINYATh TUMOTE3Y OT (aKTa,
® KpPEaTUBHOCTbH MBIIUICHUS, NHUIIMATUBBI, HAXOIYUBOCTH, AKTUBHOCTHU MIPH PELICHUU 3a]1a4.
Memanpeomemnmnuie:
peryJjsiTuBHbIE
yuawuecs Hay4amcs:

e (GopMyIUpPOBAThH U YIAEPKUBATh YUEOHYIO 3a/1auy;

e BBIOMpATH JIEMCTBUS B COOTBETCTBUH C MOCTABICHHOM 3a/1aueil U yCIOBUSIMU €€ pean3aiim;
IUIAHUPOBATh MYTH JOCTHIKEHHS IIeNield, OCO3HAaHHO BbIOWMpaTh Hambonee 3¢ eKTHBHBIC
CHIOCOOBI pelieHus Y4eOHbIX U TT03HABATEeNbHBIX 3a7a4;

MIPE/IBUJIETh YPOBEHb YCBOCHUS 3HAHUM, €r0 BPEMEHHBIX XapaKTePUCTHK;
COCTABJIATH IUJIAH U MOCIEA0BATEIbHOCTD ICVCTBHIA;
OCYLIECTBIIATH KOHTPOJIb MO 00pasily U BHOCUTh HEOOXOANMbIE KOPPEKTUBBI,
a/IeKBaTHO OILIGHMBATh MPABWJIBHOCTh WM ONIMOOYHOCTH BBINIOJHEHHS y4eOHOM 3amaum, eé
O00BEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOKHOCTH €€ pelIeHusl.
yuawuecs nowy4am 603MOICHOCHb HAYUUMbCA.!
® OINpeAensaTh IOCIEN0BATEIbHOCTh NPOMEXYTOUHBIX LEJNEH U COOTBETCTBYIOUIMX WM
JEUCTBUN C yUETOM KOHEYHOT'O PE3yJIbTATA;

e IIpeABUIETh BO3MOXHOCTH MOJy4eHUs KOHKPETHOTO pe3ysibTaTa Ipu PEeIIeHUH 3a/1a4;

® OCYILECTBJISATh KOHCTAaTUPYIOIIMM U MPOTHO3UPYIOMIMM KOHTPOJIb IO pe3ynbTary U M0

croco0y JIeHCTBHS;

® BBICIATH U (POPMYIUPOBATH TO, YTO YCBOCHO, ONPEACIATH KAUE€CTBO H YPOBEHb YCBOCHHS,

® KOHIICHTPUPOBATH BOJIO ISl MPEOJIOJICHUS] WHTEIUICKTYaIbHBIX 3aTPYAHCHUN U (HU3HUECKUX

MPENATCTBUMN.



Ilpeomemnmnuie:

yuawuecs Hayivamcs.

CaMOCTOSITENIFHO BBIJIENATh U (JOPMYIUPOBATH MO3HABATEIBHYIO 1IETTh;

WCIIOJIb30BATh OOIIKe MPUEMBI PEIICHUS 3a/1aY;

IIPUMEHSTH [IPAaBUJIA U NI0JIb30BaTHCS HHCTPYKLUAMHU U OCBOCHHBIMHU 3aKOHOMEPHOCTSIMU;
OCYILIECTBIIATh CMBICIIOBOE YTEHUE;

co3/1aBaTh, NMPUMEHATh U IPEeoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA, MOAEIH U
CXEMBI JUIs pelleHus 3a/1a4;

HaxoAuWTh B pa3IM4YHBIX HCTOYHMKAX MH(OpMaIMio, HEOOXOAMMYIO JUIsl pELICHMs
MaTeMaTHYeCKUX MpoliieM, U MPEICTaBIATh €€ B MOHATHOM (Qopme; MpUHUMATh pEIEeHUE B
YCJIOBUAX HETIOTHON M M30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOpPMAIIHH;

yuawuecs noaydant 603MOACHOCNb HAYUUMbCA.!

YCTaHABIMBATh  NPUYUHHO-CIICJICTBCHHBIE  CBSI3M;, CTPOHUTH  JIOTHUSCKUE  PACCYXKIICHHS,
YMO3aKJIFOueHHUs (MHAYKTHBHBIE, ISTyKTUBHBIC H T10 aHAJIOTUH ) U BHIBOJIBI,

(bopMHpOBaTh Y4EOHYIO U OOIICTIONIB30BATEIBCKYI0 KOMIIETEHTHOCTH B OOJIACTH WCIIOIb30BaHUS
MH()OPMAIMOHHO-KOMMYHUKAITMOHHBIX TexHojIorui (MK T-koMneTeHTHOCTH);

BUJCTh (U3NIECKYIO 33/1a4y B IPYTUX JUCIUIUINHAX, B OKPYKAOIIECH KU3HU;

BBIBUTATh THUIIOTE3bl TMPU PEIICHWH YYEOHBIX 3a7ad M TIOHUMATh HEOOXOIAMMOCTh HX
MIPOBEPKH;

IUTAHUPOBaTh M OCYILIECTBIISATh JICATEIILHOCTh, HANPABICHHYID Ha peEIIeHUE 3alad
HCCIIeIOBATEIILCKOTO XapaKTepa,

BBIOMpPATh HaKOOJIee pallMoOHaIbHBIC U d(PPEKTUBHBIC CITOCOOBI PEIICHUS 3a1a4;
UHTEPIPETUPOBATh MHPOPMALUK (CTPYKTYPHPOBATh, MIEPEBOANTH CIUIOIIHOM TEKCT B TAOJIHILY,
MPE3CHTOBATH MOJYYECHHYIO HH(pOopMaIwto, B TOM duciie ¢ momoiipto UKT);

OIICHUBATh WH(OPMALIHIO (KPUTHYECKAST OI[CHKA, OI[CHKA JOCTOBEPHOCTH);

YCTaHABIIMBATh IPUYUHHO-CJICICTBCHHBIC CBSI3U, BBICTPAUBATH PACCYXKIACHHS, 0000IIICHNS.

KOMMYHHUKATHBHBLIC
yuawuecs nayvamcs.

OpPraHM30BbIBaTh Y4€OHOE COTPYJHHUYECTBO U COBMECTHYIO JIEATEIbHOCTh C YUHUTEIEM U
CBEPCTHHUKAMM: ONIPENENSTh L€, pacCIpeaesaTh (PYHKIIMU U POJIM YYACTHUKOB;
B3aMMOJIEHICTBOBAaTh M HAaXOJHUTh 0OILIMe crocoObl paboThl; paboTaTh B IpyMIe: HaXOAUTh
obmiee pelieHHe M paspemarb KOH(IMKTBI HA OCHOBE COINIACOBAaHUS MO3MLIMH M ydéTa
UHTEPECOB; CIyllaTh MapTHEPA; (HOPMYIUPOBaTh, apryMEHTHPOBATh M OTCTAaUBaTh CBOE
MHEHHUE;

MPOrHO3MPOBATh BO3HUKHOBEHNE KOH(IMKTOB NPU HATWYMH PA3HBIX TOUEK 3PEHHMS;

pasperaTh KOH(IUKTHI HA OCHOBE y4E€Ta UHTEPECOB U MO3ULUI BCEX YUACTHUKOB;
KOOPJAMHHUPOBATh U IPUHUMATh Pa3IMyYHbIe MO3UIUU BO B3aUMOICHCTBUM;

apryMEHTHPOBATh CBOIO MO3UIMI0 M KOOPAMHUPOBAaTh €€ ¢ MO3UIUSAMH TMapTHEPOB B
COTPYJIHUYECTBE IPU BHIPAOOTKE OOIIIero penieHnsi B COBMECTHOMN IesATebHOCTH.

IlnanupyemMble pe3y/ibTaThl 0 TEMaM Kypca
1.1. TenuioBble siBJeHus (22 yaca).

JIN4YHOCTHBIE Pe3yJIbTAaThl 00YUCHUS:

CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUH U MPAKTHUECKUX YMEHUH;

pa3BUTHE I103HABATEIbHBIX HMHTEPECOB, MHTEIIEKTYAJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
y4daluxcs;

yOeXAeHHOCTh B BO3MOKHOCTH ITO3HAHUS IPUPO/Ibl, YBAXKEHHUE K TBOPLIAM HAyKH U TEXHHKH,
OTHOIIEHHE K (hPU3HKE KaK K 3JIEMEHTY 00ILeUeI0BEUECKON KYIbTYphI;

nproOpeTeHre MOJ0KHUTEIHHOTO SMOLMOHAIBHOIO OTHOLIEHHUS K OKPYXKalolled mpupoae u
caMoMy ce0e KakK YacTH MPUPOAbI, KEJIaHWEe MO3HABATh MPUPOJHbIE OOBEKTHI U SIBJICHUS B
COOTBETCTBHUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMU M HHTEPECAMHU.

MeranpeamMeTHblie pe3yabTaTbl 00y4eHHs :

OCBOCHME NIPUEMOB JICHCTBUI B HECTAHAAPTHBIX CUTYalUsX.



MPUOOPETEHUE OIbITa CAMOCTOSITETFHOTO TIOWCKA, aHanmm3a W oTOopa uHMOpManuu ¢
WCIIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHHUKOB M HOBBIX HH(DOPMAIMOHHBIX TEXHOJOTHH ISt
peleHusI MO3HABaTEIbHBIX 33]1ay;

(dbopMHUpOBaHWE YMECHUN BOCIPUHHMATH, NepepadaThiBaTh M MPEABSBIATH UHPOPMAIIUIO B
CIIOBECHOM, 0O0pa3HOH, CHMBOJMYECKOH ¢opmax, aHaIM3UpOBaThb U MepepadaThiBaTh
MOJTyYCHHYIO HH(OpMaIuio;

BBIJICIISITH OCHOBHOE COJICP)KAHWE MPOYMTAHHOTO TEKCTa, HAXOMUTh B HEM OTBETHI Ha
MIOCTABJICHHBIC BOIIPOCHI U U3JIaraTh €ro;

IIpenmeTHbIe pe3yabTaTbl 00yYeHU:

Ha ypoene 3anomunanusn

¢du3MuecKre BENWYMHBI U WX YCIOBHBIE 0003HAYEHUS: TeMIeparypa, KOJIMYECTBO TEIUIOTHI,
yAacCibHasd TCIUIOCMKOCTb, YACJIbHAd TCIJIOTAa CTrOpaHusaA TOIUIMBA, YJACJIbHAA TCIIOTA
TUTIABJICHUS], yAETIbHAs TEIUIOTa ITapo00pa30BaHUSL.

¢duznveckne NpudOPHI: TNHEHKa, CEKyHIOMED, TEPMOMETP;

MCTOABI U3YUYCHUA (1)I/ISI/II-ICCKI/IX SIBJICHUM: Ha6JIIO,Z[CHI/Ie, 9KCIICPUMCHT, TCOPUA.

BocpousBoauTs:

OTpPENICJICHUS] TIOHSATHIA: W3MEpPeHHE (U3NYECKON BEIUYMHBI, IICHA JCICHHS IIKAJIbI
W3MEPUTENBHOTO PHOOpa;

OTIpe/ICTICHUsS] TIOHATUH: TUIIOTE3a, a0COIOTHAS MOTPEITHOCTh M3MEPECHHS, OTHOCHTEIbHAS
MOTPEIIHOCTh H3MEPEHUSI.

3aKOH COXPAHEHUS SJHEPTUH B TEILUIOBBIX MPOIECCax

rpaduk pa3zoBbIX MEPEXOOB IS JOOBIX BEIIECTB.

Ha ypoene nonumanusn
[IpuBOANTE IPUMEDBL:

(bu3NYeCKUX SBICHUH, IUIABICHUS, TApOOOpa30BaHMsI, KOH/ICHCALINH, KPUCTAJUIN3ALIUH;
¢bu3nvecKre TEPMHUHBL: MOJIEKYJIa, aTOM, BEIIECTBO, MaTEPHSI,;
CBA3b MEXAY TEMIIEPATyPOH U CKOPOCTBHIO IBHKEHUS MOJIEKYIT;

OOBACHATE:

POJIb U MECTO 3KCIIEPUMEHTa B IIpolecce MO3HAHUs, IPUYUHBI MOIPEIIHOCTEN U3MEpEeHUi U
CIOCOOBI UX YMEHBIIEHUS

MIOCTOSIHCTBO TEMITEpaTypbl pH (ha30BbIX MEPEX0ax

MPUHLIMIIBI pa0OThI TEIJIOBBIX JBUTATENEH.

Ymemes:
Ipumensmo 6 cmaHOapmMHLIX CUMYAYUSX

U3MEPSTh, BpPEMs; TEMIEPATYPy, BBIYHCIATH MOTPEIIHOCTh MPSAMBIX H3MEPEHHH 3TUX
BEJIMYMH, IOrPEIIHOCTh M3MEPEHUN MajblX BEIMYMH, 3alHUChIBaTh PE3YyJbTaThl MPSMOIO
MU3MEPEHHUS C YIETOM a0COIOTHOM MOTPEIIHOCTH.

COOTHOCHUTH (PM3UUYECKHUE SBJICHUS U TEOPUH, UX OOBICHSIOIINE;

WCIONIb30BaTh JIOTMUECKHUE OIepaliy IPH OMUCAHHM Ipollecca H3y4YeHUs (PU3NIECKUX
SIBJICHUH.

Pemate 3amaun Ha TEIII00OMEH B TETUIOM30JUPOBAHHBIX CUCTEMAX.

1.2. DaexkTpuyeckue siBjaeHus (27 yacos)

JIN4YHOCTHBIE Pe3yJIbTAaThl 00YUCHUS:

CaMOCTOSITENIbHOCTh B NMPUOOPETEHUHM HOBBIX 3HAHUHM U NMPaKTHUYECKUX YMEHUH; pa3BUTHE
M03HABATENIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH yyaIuxcs
MPUOOPETEHUE TONOKHUTETFHOTO SMOIIMOHAIBHOIO OTHOIIEHUSI K OKpY’Kalolled Nmpupoje u
caMoMy ce0e Kak 4acTH MPUPObI, KEeJIaHWEe MMO3HABATh MPUPOJIHBIE OOBEKTHl U SBIICHHS B
COOTBETCTBHUH C )KMU3HEHHBIMU MOTPEOHOCTSIMU U MHTEPECAMH;

MOTHBAIMsI 00pa30BaTeNbHONW JAESITENbHOCTH IIKOJBHUKOB HA OCHOBE JIMYHOCTHO-
OPHUEHTUPOBAHHOTI'O MTOAXO0AA.

MeranpeamMeTHblie pe3yabTaTbl 00y4eHHs :

OCBOCHME NIPUEMOB JICHCTBUI B HECTAHAAPTHBIX CUTYalUsX.



(dbopmHupoBaHUE YMEHHI paboTaTh B TPYIIE, BECTH AUCKYCCUIO, TIPEACTABIATh U OTCTaUBaTh
CBOU B3IUISABI M YOCXKICHUS;

pa3BUTHS MOHOJOTMYECKONW M JHAIOTUYECKOM peuu, YMEHHS BbIpa)kaTb CBOM MBICIU H
CIIOCOOHOCTh BBICTYIIATh cOOECeAHHKA, MOHMMATh €ro TOYKY 3pEHus, MPU3HABAaTh MPaBO
JPYroro 4ejJoBeKa Ha UHOE MHEHHUE;

dbopMupoBaHHEe YMEHUN BOCIHPHUHHMMATH, IepepadaThiBaTh M MPEIbSABIATH MH(GOPMALKIO B
CIIOBECHOM, 0Opa3HOH, CHUMBOJMYECKOW Qopmax, aHaJIM3UpOBaTh U IepepadaThiBaTh
MOJTyYSHHYIO HH(OpMAIHIO;

BBIIETISITh OCHOBHOE COJEpXKaHHE MNPOYUTAHHOTO TEKCTa, HAaXOAUTh B HEM OTBETHl Ha
IIOCTABJIEHHBIE BOIIPOCHI U U3JaraTh €ro;

IIpenmeTHbIe pe3yabTAaTbl 00yYeHU:

Ha ypoene 3anomunanusn
¢u3nyeckre BEIMYMHBI M UX YCIOBHBIE OOO3HAUEHMS, COMHUIBI M3MEPEHHs: 3apsi, Cujia TOKa,
HAIPs’KCHUE, COMMPOTUBJICHUC, SJICKTPUUICCKAA CMKOCTb, (bOpMyHLI JaHHBIX (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,

¢busnueckre npudOpkl: aMIepMETp, BOIBTMETP, OMMETP.

Bocnpon3BoauTs:

ONpEIEICHUS IOHATUM: DIIEKTPUYECKUM TOK, DJIEKTPUYECKOE II0JIe, JJIEKTPOH, IPOTOH,
HEWUTPOH, aTOM, MOJIEKYJa

OIIpEEIICHUE 10 IUIaHY: CUJIbI TOKA, HANPSDKEHUS, COIIPOTUBIICHHUS, SJIEKTPUYECKON EMKOCTH;
rpaduKy 3aBUCUMOCTHU: CHJIbI TOKA OT HANPSKEHHUs, CUJIbl TOKA OT CONIPOTHBIICHHS.
pa3nuyaTh IOCIEN0BATENBHOE U NAPAJIEIIBHOE COEAUHEHUE IIPOBOJAHUKOB B JIEKTPUUYECKUX
LEeIsX.

OnuceBaTh:

Ha6J'IIO,Z[aeMI>Ie ﬂeﬁCTBHH QJICKTPHUYCCKOI0 TOKa: CBCTOBOC, TCIIJIOBOC, MAIrHHUTHOC,
XHUMHUYECCKOC.

Ha YPDOBHE ROHUMAHUA

CYLIECTBOBAHME Pa3IMUHBIX BUJOB HOCUTEJIEH 3JIEKTPUUECKOI0 TOKA;

Pa3IMYHbII XapaKTep HOCUTENN AJIEKTPUUYECKOrO TOKA B IPOBOJHUKAX, MOJYIIPOBOJIHUKAX U
IEKTPOJIUTAX.

3aBUCHUMOCTb COITPOTUBIIEHHS IPOBOIHUKA OT JUIMHBI, CEYEHUs U MaTepHala.

OOBSICHATH CYTh KOPOTKOT'O 3aMbIKaHHS.

OOBSICHATBH YCTPOMCTBO 3JIEKTPOHArpeBaTeIbHBIX IPUOOPOB.

Ymemes:
Ipumensmo 6 cmaHOApmMHLIX CUMYAYUSIX.

OTIpeIeNIATh HEU3BECTHBIE BEJIMUMHBI, BXOAIIKE B hopMyIbl: 3akoHa OMa, 3akoHa J[>Koyrs -
JleH1a, >IEKTPUYECKON EMKOCTH, COMTPOTUBIICHUS;

CTPOUTH TpaMKU BOJIBT - AMIIEPHBIX XapaKTEPUCTUK IPOBOAHUKA;

HAXOJHTh MPOSIBIICHUE TETNIOBOTO JEHCTBUS TOKA B OBITY U TEXHHKE;

pemars 3aJavyu Ha BUAbI COETMHEHUI POBOJHUKOB;

YEPTUTD DJEKTPUUECKUE CXEMBI LIeTEH.

Ipumensmov 6 HecmMaHOAPMHBIX CUMYAYUAX

IJIAaHUPOBATH IMOUCK PCIICHUS HpO6JI€MBI, OLCHUBATDH MOJTYYCHHBIC PC3YJIbTAThI,
HCIIOJIB30BAaTh TCOPETHYCCKUEC METOJbI HAYUYHOI'O ITO3HAHUA

peuiaTb KOM6I/IHI/IpOBaHHI)Ie 3aa4d Ha KOM6I/IHI/IpOBaHH06 COCIMHCHHUEC ITPOBOJHUKOB
peliaTh 3aJla4r Ha pacycT paSBHBaCMOﬁ MOIITHOCTHU B JJICKTPUYCCKUX ICTIAX.

Knaccuduimmponars:

®PA3JIMYHBIC BUABI CO@)II/IH@HI/Iﬁ OJICMECHTOB JJICKTPHUICCKUX HeHeﬁ.



1.3. DaeKkTpoMarHuTHbIe siBJeHHA (6 yacoB).

JIMYHOCTHBIE Pe3yJbTAThI 00yUeHHUS:
® CaMOCTOSITEIBHOCTH B IPUOOPETEHUH HOBBIX 3HAHUHN M MPAKTUYECKUX YMECHHIA;
e (QopmupoBaHME LEHHOCTHBIX OTHOIICHWH JApPYyr K Jpyry; K aBTOpaM OTKPBITUH U
M300peTeHuH, K pe3ylibraraM 00 yueHUs;
® pa3BUTHE IO3HABATEJIbHBIX HMHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
ydalmxcs
e MOTHBalUMsA OOpPa30BAaTEIbHONW JEATENPHOCTH UIKOJHPHHUKOB HA OCHOBE JIMYHOCTHO-
OPUEHTHPOBAHHOI'O MOAXO0A.
MertanpeamMeTHble pe3yJbTaThl 00y4eHHs:
® BBIJCIATH OCHOBHOE COJEpP)KaHHE ITPOUYMTAHHOIO TEKCTa, HAXOAUTh B HEM OTBETHl Ha
IIOCTaBJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;
e opraHu3anus yuyeOHOH JesITeIbHOCTH, TOCTAHOBKA IIeJICH, TUIaHUPOBAHHE, CAMOKOHTPOJIS;
¢ (QopmupoBaHHE yMEHHUI BOCIPHHHMMATh, MEepepadaThiBaTh U MPEABSIBIATH HH(YOpMAIMIO B
CIIOBECHOM, 0O0pa3HOH, CHMBOJMYECKOH ¢opmax, aHaIM3UpOBaTh U MepepadaThiBaTh
MOJIYYEHHYIO HH(POPMAIHIO;
® OCBOEHHE NPUEMOB JICHCTBUIN B HECTAHJAPTHBIX CUTYaLUX.
IIpenmeTrHble pe3yabTaThl 00y4eHHS:
Ha ypoene 3anomunanus,
e (usnueckue NpuOOPHI: KOMIIAC, MATHUTHAS CTPEJIKA;
® [IpaBMJIA MOJb30BAHKS MAarHUTHOW CTPEIIKOM;
Bocnpou3BoauTsk:
¢ 1300pa)XKeHNE MarHUTHOTO MOJIS MPSIMOTO TOKA M KaTYIIKH;
¢ 1300paXCHNE CUIIOBBIMH JIMHUSMU MarHUTHBIC TIOJIS IOCTOSTHHBIX MarHUTOB U TTOJIS 3€MJIH,
e mpaBmia OypaBUHKa, IPABO PYKH U JIEBOU PYKH.
Ha yposéne nonumanus
® MAarHUTHOE M0JI€, KaK MEpPY 3JIEKTPOMAarHuTHOIO B3aUMOJICHCTBHS;
OOBSCHSTD:
e MarHuTHble $IBJICHHUS, CBSI3aHHBIE C MPOSBICHMEM MAarHUTHBIX MOJIed 3eMiM, TOKa |
MTOCTOSIHHBIX MarHuTOB.
Ymemo:
Ipumenamo 6 cmanOapmubiX CUMyayusx:
® ONIpEIENATH MOJII0CA KaTyIIKH, 10 KOTOPOH IIPOTEKAET TOK;
® IIPUBOJUTH TPUMEPHl HANpPaBJICHUS CWIOBBIX JIMHUN TMOJIA MpPU B3aUMOJIEHCTBUU
MAarHuTOB.
IIpyMeHATD:
® pellaTh KaYeCTBEHHbIE € 3a/1a4H.
Ipumenamo 6 HecmanOapmMHvIX CUMYAYUSAX.
® [UIAHUPOBATh MTOUCK PELICHUs MPOOIEMBI, OLIEHUBATh MOJTY4YE€HHBIE PE3yJIbTaThl;
e peIlaTth 3aJa4M Ha ONPEAEICHUS IBUKEHUS 3apsSHKEHHON YaCcTUIBl B MATHUTHOM I10JIE.




1.4.CBeToBble siBj1eHUs (8 yacoB)

JIMYHOCTHBIE Pe3yJbTAThI 00yUeHHUS:

CaMOCTOSITENIbHOCTh B IPHOOPETEHUN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHU;
(dbopMHpOBaHHE IIEHHOCTHBIX OTHOIIGHUH Jpyr K Jpyry; K aBTOpaM OTKpPBITHH H
M300peTeHuH, K pe3ylibraraM 00 yueHUs;

yOEXKIEHHOCTh B BOBMOXKHOCTH MO3HAHUS MIPUPOJbI, YBaXKEHHE K TBOPLIAM HAYKU U TEXHUKH,
OTHOIICHHE K (PU3HKE KaK K 3JIEMEHTY O0IIeYeIOBEYECKOM KYIbTYPbI;

MOTUBausA O6pa3OBaTCHBHOﬁ JACATCIIBHOCTH IKOJIBHUKOB Ha OCHOBE€ JIMYHOCTHO-
OpPUEHTHUPOBAHHOTO MOAX0/IA.

MeTtanpeaMeTHbIe pe3yJIbTATHI 00yYeHHsI:

OCBOEHUE MPUEMOB JIEUCTBUN B HECTAHIAPTHBIX CUTYAILIUSX.

dbopMupoBaHHe yMEHUN paboTaTh B TPYIIE, BECTH JUCKYCCUIO, IPEJICTABIATh U OTCTauBaTh
CBOM B3IJISJIbI U YOCKICHUS;

Pa3sBUTHUA MOHOJIOTUYECKON U [[HaHOFI/I‘ICCKOﬁ peur, yMCHUA BbIpaXaTb CBOW MBICIN U
CIIOCOOHOCTh BBICITYIIATh COOECEAHMKA, MOHUMATh €ro TOYKY 3pEHUs, MPU3HABATH MPABO
JPYToro 4ejoBeKa Ha NHOE MHEHUE;

OBJIAACHUC 3BPUCTUYCCKUMHU METOAAMU PCUHICHUA HpO6JICM;

MPUOOPETEHUE OIbITa CAMOCTOSITEILHOTO TIOWCKA, aHanw3a W oTOopa wHbOpMamuu ¢
HCIIOJIB30OBAHHUEM PA3JIMYHBIX HMCTOYHUKOB W HOBBIX HHq)OpMaHHOHHBIX TEXHOJIOTUH JJIA
pelleHrs Mo3HaBaTeNIbHbIX 3a/1a4;

IIOHUMAaHHUEC pasnnqnﬁ MCKAY HUCXOIHBIMH (1)aKTaMI/I U TUIIOTC3aMU IJIsI UX O6T)$ICH€HI/I$[,
TEOPETUYECKUMU MOJIENIIMU U PEaTbHBIMU 00BEKTaMU;

IIpeaMeTHbIE pe3ybTAThl 00yUeHMUSI:
Ha ypoene 3anomunanus

¢u3nYecKne BEIUYHMHBI W WX YCJIOBHBIE OOO3HAYCHHS, CIMHUIBI W3MEpeHHs: (OKYC,
ONTHYECKas CUJja JINH3BI,

buznueckue npudOpkl: TUH3BI, 3epKaa;

YCTPOMCTBO U JIEHCTBUE MIEPUCKOIA);

Bocnpous3BoauTh:

OIMPCACIICHUC 110 IJIaHY: ONITUYCCKAasA CUJia JIMH3bI, 3aKOH OTPAKCHUA U 3aKOH IMPCIOMIICHUSA

Ha ypoene nonumanusn

SIBJICHUSI TPEJIOMJICHUS U OTPaXKECHU,

NoJTy4eHrne N300paKeHU B 3epKalle;

MoJIy4eHue N300pakeHUi B JIMH3€ COOMpAIOIEeil U pacCeuBaroIIeH;
NOJTy4eHHs N300pakeHHH B TJ1a3€ YeI0BEKa.

Ymemes:
Ilpumenamo 6 cmanoapmHuIX CUMYAYUSX:

MIPUBOJIUTH IPUMEPBI PA3INYHBIX BUI0B U300paKEHUI B ONTHYECKUX YCTPONCTBAX;
CTPOUTH U300paKEHUS HAa YepTexKe

HpuMerzmb 6 Hecmaﬁdapmublx cumyayusx.

IJIAaHUPOBATD IMOUCK PCIICHUS HpO6J’I€MLI, OLICHUBATH MOJIYYCHHBIC PE3YJIbTATHI,
HCIIOJIB30BAaTh TCOPECTHYCCKUC METOAbl HAYUYHOI'O ITO3HAHUH.



Conep:xxaHue yueOHOro MaTepuasia u
TPe0OBaHMS K YPOBHIO NOATOTOBKH Y4aILUXCH
IoBTOpeHue(2 yaca)
CYM.: no kypcy ¢usuku 7-oro kinacca. [leppoHadanbHbIe CBEICHHS O CTPOCHHUH BEIIECTBA.
B3aumoneiictue Ten./laBienue TBEpbIX TEN, JKUJIKOCTEN U ra3oB. PaboTta. MomHocTh. DHeprus.

TenJioBble siBJIeHuUs (22 yaca).
Baok Nel. TenuioBoe nBukeHue. Buabl Tensionepeaayun.
CYM: TemnoBoe asuxenne. Temnepartypa u e€ usmepenue. Lllkana [lenbcus. AGCOTIOTHBIN HYIIb.
BuyTpennsis sHeprus tena. Buabl Temonepeaaun: TEmIONpOBOIHOCTb, KOHBEHIUS, H3TYUCHHUE.
Crioco0Obl I3MEHEHHS BHYTPEHHEH YHEPTHH Tea .
Baok Ne2. Kosin4ecTBO Ten/jioThl
CYM: KosnnuecTBO TEIUIOTHL. Y Ae/IbHAs TEMIOEMKOCTD BELECTBA. Y JIEJIbHAs TEIUIOTA CTOPAHUSL. .
JLLP. No 1 «CpaBHEHHE KOJHUYECTB TEIJIOTHI MPU CMEIIMBAHUHU BOJbI PA3HON TEMIIEPATYPBI».
JLP. Ne 2 «M3mMepeHue yieabpHON TeMIOEMKOCTH BEIIECTBAY.
JL.P. No 3 «M3mepeHue BJIaKHOCTH BO3LyXay.
K.P. Ne [ «Tennogvie agnenusi»
Baok Ne3. U3MeHeHune arperaTHbIX COCTOSIHUI BellecTBa.
CYM: Paznuunsie cocTosiHUS BelecTBa. [[naBneHue u oTBepieBaHNe KPUCTALTUISCKUX TEIl.
Y aenpHas TemioTa miaaBneHus. BnaxunocTs Bo3ayxa. Mcnapenue. Konnencarus. Kunenue.
VnenwsHas Terora npeodpa3zoBanus. [I[peobpa3oBaHue 3HEPrun B TEIJIOBBIX SIBJICHUAX. J[BUTaTEND
BHyTpeHHero cropanus. [laposas Typouna. KII/] TemnoBoro nqurarens. IKoI0ruueckue mpooieMbl
MCIIOJIb30BAHUS TETUIOBBIX MAIIKH.
K.P. Ne 2. «H3menenue acpecamuulx cOCMosaHUL 8eujecmea

2. DieKkTpuuecKue siBjaenus (27 4acos)
Baoxk Nel. Danekrpuyeckne siBJIeHUSA
CYM: DnexTpuueckuii 3apsi (HOCUTEIH - AIEKTPOH WU MPOTOH). Mojenb cTpoeHus aTomMa. 3aKoH
COXpaHEHUs IEKTPUUYCCKUN 3apsia. DIEKTpUUIecKoe moiie. DNeKTpoH [IpoBOIHUKY, TUATIEKTPUKH U
MONyNPOBOHUKU. HanpskeHHOCTD AnekTpudeckoro nous. 3akon Kynona. DnekTpocTaruyeckas
WHTYKIHS.
Yuawueca oonsrcnvl 3name u nomnume:
- CMBICIT (PU3UYECKUX BEJIMUMH: SJICKTPUUCCKUN 3aps/l, HAMPSHKEHHOCTD AJIEKTPUIECKOTO TIOJIS;
- Ipe/ICTaBICHUE 00 PIEKTPUUECKUX 3apsiaX UX JETUMOCTH, 00 SJIEKTPOHE KaK HOCUTETE
HAaWMEHBIIIETO YJIEKTPUUYECKOTO 3aps/ia, O SIEPHON MOJIETTH aTOMa U CTPYKTYpE HOHOB,;
-CMBICIT (PU3MYECKHUX 3aKOHOB: COXpaHEHHS dIEKTpHUecKoro 3apsaa u Kymnona.
Yuawueca oonscnot ymemo:
- pUCOBaTh MOJI€NIb aTOMa BOAOPO/IA;
- OTKCHIBATh U OOBSICHATH (PU3UYECKUE SIBIICHUS: SJICKTPU3AIINIO TN, B3aUMOICHCTBIE
ANEKTPUUECKUX 3aPSI0B;
- OOBSICHATH YCTPONUCTBO M MPHUHIIKUI JCUCTBUS JIEKTPOMETpA.
Baok Ne2. JdyiekTpu4eckuii TOK.
CYM: Dnexrpuueckuii Tok. ["abBaHnueCcKUil 3ieMeHT. DiekTpudeckas 1enb. Cuia Toka.
Awmnepmerp. HanpsiokeHue. DneKTpuiyeckoe conpoTuBiaeHre. 3akoH OMa JiJIsl yJacTKa LETH.
Peocrat. BonbTmMeTp. AKKYMYJIATODBL.
JI.P. Ne 4 «C60pKa 2JIeKTPUIEeCKO I1eNU ¥ U3MEPEHUE CHITBI TOKA Ha PA3UYHBIX e€ ydacTKax»
JL.LP.Ne 5 «M3mepeHue HanpshKeHUs Ha Pa3IMYHbIX YYACTKAX SJAEKTPUYKON IS
JL.P.Ne 6 «PerynupoBaHue CHIIbI TOKA PEOCTATOM
JI.LP.Ne 7 «M3mepeHune conpoTUBIICHHS TPOBOAHUKA MPH MOMOIIM aMIEPMETPa U BOJIbTMETPAY.
Baok Ne3. CoenuHeHue NpOBOJHUKOB B LEeNH
CYM: TlocnenoBaTelbHOCTD COEAMHEHUS TPOBOTHUKOB. [lapanienbHoe coemMHeHNE TPOBOJHUKOB.
CwmenianHble COeTMHEHUS TPOBOTHUKOB.
K.P. Ne 3 « Dnexmpuueckuti moxk. 3akon Oma ons yuacmka yenu. CoeouneHuss npo8oOHUKOB»
Yuawueca oonscnvl 3name u nomnume:
[TocnenoBarenbHOE U MapaICIbHOE COSTMHEHUE TIPOBOTHUKOB.
Yuawueca oonscnor ymemon:




-coOMpaTh MPOCTEHIIINE EKTPUIESCKHIE LIEMH U YEPTUTh CXEMBI;

- IeJIaTh aHAJIN3 COCIMHEHUN B DJICKTPUUYECKOM IIEMH.

Baok Ne4. PaboTa 1 MOITHOCTD 3JIEKTPHYECKOI0 TOKA

CYM: PaboTa 1 MOIIHOCTB 3JIEKTPUIECKOTO TOKa. HarpeBanue mpoBOJHUKOB JIEKTPUICCKUM
TokoM. 3akoH [xoyins - Jlenna. KITJI yctanoBku Konnencatop. Diekrpudeckast eMKOCTb. DHEprus
KOH/JIEHCATOopa.

- MpaBWJIa TEXHUKHU 0€30MaCHOCTU TIPH PabOTe ¢ ANEKTPUUCCKUMU TICTISIMU

JLP. Ne 8 «/3MepeHne MOIIHOCTH U PabOThI TOKA B DJICKTPUYECKON JTaMIIe
K.P. Ne 4 « Dnexkmpuueckue senenus. Paboma u mownocms snekmpuyeckozo moxkay.

3. DJleKTPpOMarHuTHbIe siBJeHud (6 yacos).

CYM: OmnwiT Opcrena. MaruutHoe mosne TokoB. MaruutHoe mose. [locTossHHbIE MarHHUTHI.
MarnuTHoe Moje 3NEKTPUYECKOro TokKa. MarHuTHoOe IoJjie KaTylmlKh ¢ TOKOM. MarhHuTtHoe mnoiie
3emun. JInHUM MarHUTHOM MHAYKIMU. B3aumonelictBue MaruuToB. JleiicTBHe MarHUTHOTO MOJIsl Ha
IIPOBOJIHUK C TOKOM. DJIEKTPUUECKHUI IBUTATEIb
JI.P.Ne 9 «C0OopKa 2JIGKTpOMATrHUTA W €T0 UCIILITAHUSD)

JLP. Ne 10 « MI3yuenue paboThl 3JE€KTPOJABUTATEIIS TIOCTOSIHHOTO TOKAY.

4.CpetoBble siBjieHus (8 4acoB).

Baok Nel CBeToBble siBJICHUA

CYM: Hcrounuk cBerta. [Ipsamonuneiinoe pacrnpocTpanenue ceeta. OTpakeHne cBeTa. 3aKoH
otpaxkenus. OOpa3oBaHue TEHH U MOMYTeHU. 3aKOH mpenomiieHus. [lnockoe 3epkano. 3epkanbHoe U
paccessHHOE OTPa’KEHUE CBETA.

Jlynnsie 3atmenus. 3epkanbHoe U auddy3Hoe oTpakeHne. MHOTOKpaTHOE OTpaskeHue.

Baok Ne2 Onruyeckue npudopsbI

CYM: Jlunzsl. Ontuyeckas cuia auH3bl. @oroanmnapat. ['na3 u 3penue. Ouku. Jlyna. JIBuxenue
HeOECHBIX Tel Ha Hebe.

JLLP. Ne 11 «ITonyyeHue n300paskeHHUM ¢ MOMOIIbIO JTUH3BIY.

5. IMoBTopenue 3 uaca.

4. Kanennapso - temaTnuyeckoe niaanuposanue ®r'OC 8 kiaace.

Ne Tema ypoka Jara nposene
YpPOKa HUS
mian | Qakr
IloBTOpeHue-24.
1. [lepBoHavasibHBIE CBEJICHUS O CTPOCHUHU BEILIECTBA.
BzaumopeiicTBue Ten
2. JlaBneHue TBEpABIX TeI, KUAKOCTEHN U ra3oB. Pabora.
MomHoCTb. DHEprusl.

TenuioBble siBjeHus. (22 yaca)

TennoBoe nBmxenue. Temneparypa. BHyTpeHHss 3Heprusl.

CriocoObl U3MeHEeHHsI BHYyTPEHHEN SHEPruu Teda.

TenmonpoBoaHocTs. KonBekius. U3nydenue.

BBoaHasi KOHTpO/IbHAsI padoTa

Njo o~ w

Oco0eHHOCTH PAa3IMYHBIX CIIOCOOOB TEIIONEPEaAYH.
ITpumeps! Terionepeaayy B MPUPOJIE U TEXHUKE.




8. Konnuectso TEIUIOTHI. Enununst KOJIMYECTBA
TEIUIOTHL. Y IeNIbHAs TeINIOEMKOCTb.

9. KonnuecTtso TEIUIOTHI. Enununst KOJIMYECTBA
TEIUIOTHL. Y elIbHAsA TEINIOEMKOCTD.2

10. | Pacuét xomn4uecTBa TEILIOTHL, HEOOXOAMMOLO IS
HarpeBaHus TeJla WK BBIACNIIEMOT0 UM MPU OXJIAKICHHUH.
Jlabopamopnaa paboma Nel «Cpaenenue Konuuecme
menaomosl npU cCMEWUBAHUU 800bl PA3HOIL
memnepamypul»

11. | 3akoH coxpaHEHHMsI U IPEBPALICHUS SHEPTUU B TEIUIOBBIX U
MEXaHHYECKUX Mpolleccax.

12. | Jlabopamopnasn pavoma No2 «H3mepenue yoenvnoi
mMen10éMKoCmu meépoozo mena

13. | DHeprus TomIMBa.

14. | YenpHas TerioTa CropaHus

15. | ArperarHble cocTosiHuA BenlecTBa. [1naBnenue u
OTBEpJIeBaHHE KPUCTATUIMIECKUX Tel. [ paduk maBieHus
U OTBEpJECBaHUSI.

16. | YaenpHas TEIUIOTa IUIABICHUS.

17. | Ucnapenue. Iloromenre sHEpruy Npu UCapeHun
KHUJKOCTHU U BBIJIEJICHUE €€ PU KOHICHCAIUH.

18. | Bnaxxnoctb Bo3ayxa CriocoObl onpeeneHus BIaKHOCTH
BO3/yXa.

Jlabopamopuasa pavoma Ne3 «H3zmepenue énaxcnocmu
6030yxa»

19. | Kunenue. Y penpHas TemoTa napoodpa3zoBaHus U
KOHJICHCAIIHU.

20. | Pemenwue 3amau

21. | Pabora rasa u napa npu pacuimpeHuu. /[Burareinn
BHYTPEHHET0 CrOpaHusl.

22. | ITapoBas TypOuna. KII/I TerioBoro asuratens.

23. | Pemenue 3anay. [ToaroroBka k KOHTPOIBHOM paboTe

24. | KouTpoabHasi padora Nel «TenioBbie siBJICHUSD)

duekTpuyeckue sisjieHus (27 4yacos)

25. | DnekTpu3anus Tell Ipu CONPUKOCHOBEHUH.
B3anMopeicTBre 3apsyKeHHBIX TEIl.

Pabota nag ommOkamu.

26. | DIEeKTPOCKOI. DIEKTPUIECKOE TTOJIE.

27. | Jenumocts anexTpuyeckoro 3apsana. CTpoeHue aToMa.

28. | OObsICHEHUE IEKTPUUECKUX SIBICHUH.

29. | IIpoBOAHMKH, OTYIPOBOIHUKH, U HETIPOBOAHUKU
AJIEKTPUYECTBA.

30. | Dnekrpuueckuit TOK. ICTOUHUKH 37€KTPHUUECKOTO TOKA.
YPOK n3y4eHus: HOBOrO MaTepHaa.

31. | Dnekrpuueckas mernb U e€ cocTaBHbIe YacTu. [IpaBuia
TEXHUKU 0€30IaCHOCTHU IpHU paboTe ¢ ANEKTPUYECKUMHU
HETISIMH

32. | DnexkTpuyeckuil TOK B Metaax. JleicTBus
aJeKTpuyeckoro Toka. Hanpasnenue Toka.

33. | Cuna Toka. EQMHHIIBI CHITBI TOKA.




34.

Awmnepmerp. 3mepenue cuisl Toka. Jlabopamopuan
paooma Ned «Coopka Inekmpuueckoil yenu u usmepeHue
CUJIbl MOKA 8 €€ PA3IUYHBIX YUACHKAX)

35. | Dnektpuyeckoe HanpspKeHue ENMHUIBI HanpsiKeHUs.
Boabsr™merp. M3Mepenue HanpsikeHusI.

36. | Jlabopamopnasn paboma Ne5 «H3zmepenue nanpsaicenusn
HA PA3NUYHBIX PUACMKAX INEeKMPUUECKoll yenuy

37. | DnekTpuvecKkoe COMPOTUBIICHUE MPOBOIHUKOB. EIMHUIIBI
COINPOTHBIICHUSI.

38. | 3aBuCUMOCTB CHJIBI TOKA OT HAMpsDKEHUS. 3akoH OMa 1is
ydacTKa LeMu.

39. | Pacuér conpoTuBiIeHUs TPOBOJHHUKOB. Y ICIIbHOE
COINPOTHUBIICHUE.

40. | Peocrartsl.
Jlabopamopnasa paboma Neb «Pezynuposanue cunvt
mMOKa peocmamom

41. | Jlabopamopnasn paboma Ne7«Onpedenenue
CONPOMUGIEHUA NPOBOOHUKA NPU NOMOWU 807 1TbIMMEMPA
U amnepmempa

42. | IlocnenoBarenbHOE COCTMHEHUE TIPOBOTHUKOB

43. | MapannenbHOEe COEAMHEHHUE TPOBOJHUKOB.

44, | Pemenue 3amauy.

45. | PaboTa 1 MOITHOCTH JIEKTPUUYECKOTO TOKA.

46. | Jlabopamopnasn paboma Ne8 « Hsmepenue mowgnocmu u
Ppadomvl moxa 6 31eKmpu4ecKoll ijamney

47. | HarpeBanue mpoBOAHHKA SJEKTPHUUECKUM TOKOM 3aKOH
Jxoyna-Jlenna. Jlamna HakanuBaHus

48. | . DnexTpoHarpeBateNbHbie MpuOopsl. KopoTkoe
3ambIkanue. [Ipegoxpanurenm.

49. | Pemenue 3a1a4.lToaroroBka kK KOHTPOJIBHON padoTe.

50. | KonrpoJbHasi pagora Ne2 no TemMe: «JIeKTPHUIYECKHe
SIBJICHUS»

51. | Kongencarop.
Pabora majg ommbOkamu.

DJIeKTPOMArHUTHLIE siBJIeHUs (6 yacoB)

52. | MarauTtHOe moie. MarHuTHOE IOJIe TIPSIMOTO TOKA
MarauTtHble TUHUH. _.

53. | MarauTHOE 1MoJie KaTyIIKu ¢ TOKOM. DJIEKTPOMAarHUTHI.
[IpuMeHeHne 3eKTPOMarHuTOB.
Jlabopamopnasa pavoma Ne9 «Coopka 3nekmpomaznuma
u e2o ucnvlmanuey

54. | IloctosiHHBIE MAarHUTHI. MarHUTHOE TIOJIE TIOCTOSTHHBIX
MAarHuTOB. MaruuTHoe 1mose 3eMiIH.

55. | JleiicTBrEe MarHUTHOTO TIOJISl HA MMPOBOJHUK C TOKOM.
DIJIEKTPUYECKUHN JBUTATEIb.
Jlabopamopunaa paboma NelO «H3yuenue
INEeKMPUYECKo20 08Uzamensi NOCMOAHHO20 MOKA HA
Mmooenuy

56. | YcTpoiCTBO 2IEKTPOH3MEPUTEINBHBIX TPHOOPOB.

IToaroroBka K KOHTPOJIBHOU paboTe




o7.

KoutpoabHnas padora Ne3 «daeKTpoMarHuTHbIE
sIBJICHUS»

CBeToBble siBJIeHHA (8 YacoB)

58. | Pabora Hax ommOkamu.VicTouHUKH CBETA.
Pacnipoctpanenue cBera.

59. | Orpaxxenue cBeTa 3aKOHBI OTpaskeHUs cBeta. [lnockoe
3epKaJIo.

60. | [Ipemomiienue cBeta. JImH3bl. OnTHYECKAs CHTIA JTUH3BI

61. | M3o0paxenus, n1aBaeMble JIMH30M

62. |.Jlabopamopnan paboma Nell «Ilonyuenue
u300paricenus npu nomowju aun3el » 1'1a3 v 3peHue

63. | Pemenue 3agau.lloaroroBka K KOHTPOJILHOM paboTe.

64. | KonrpoabHas padora Ned «CBeToBBI€E SIBJEHUS»

65. | .Pabora Hag ommOkamu. Buayumoe nBMKeHNE CBETHUIL.

IToBTOpenue-3 4.

66. | IloBTopenue kypca ¢pusuku §-oro kiacca.lloaroroBka k
UTOTOBOI KOHTPOJILHOHN padoTe.

67. | UToroBasi KOHTPOJILHAsA padoTa mo Kypcy ¢pusuku 8-
0ro KJjacca.

68. | PabGora Hag ommOKkamm.




IMPUJIOKEHUE Nel

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUATHH, (popMBbI. IlepHOANIHOCTL M MOPAAOK TEKYILLEro
KOHTPOJIA YCIIEBAeMOCTH — KOHTPOJIBHBIX, 324€T0B, CAMOCTOATEJIbLHBIX PA0OT U T.].), TEMBbI

JIAa00OPATOPHBIX M NPAKTHYECKUX PadoT

KonTponbHbie paboThI

JaTta

IJ1aH

¢baxt

JlaGopatop-
HbIE pabOTHI

Jarta

I1J1aH

baxT

BBojiHast KOHTpOJIbHAS
pabora

JL.P. Ne 1 «CpaBHEHHE
KOJMYECTB TENJIOTHI IPU
CMENIMBAHWHU BOJIBI pa3HOM
TEMIEPATYPELY.

K.P. Nel « TensioBeie
SIBIICHUSD)

JLLP. No 2 «M3mepenue
VYIIEJIbHON TEIUIOEMKOCTH

BCHICCTBAay.

K.P. No2 « JL.P. Ne 3 «M3mepeHne
DIEKTPUYECKHUE BJI&KHOCTH BO3JIYXa.
SIBIICHUS»

K.P. Ne3 « JI.P. Ne 4 «Cbopka
DIEKTPOMAarHUTHEIE DIIEKTPUYECKON SN U
SIBIICHUSI M3MEPEHHE CUIIBI TOKA Ha

DPa3JINYHBIX €€ yJacTKax»

K.P. N4 « CeeToBBIE
SIBIICHUSID)

P.Ne 5 «3mepeHue
HaNpPsDKEHUs. Ha PA3JINYHBIX
ydqacTKax BHGKTDI/I‘-IKOI\/'I IICIIN )

K.P. «MToroBasy

JIL.LP. No6 «PerynupoBanue
CHJIBI TOKA PEOCTATOMY.

JL.LP.Ne 7 «I3mMepeHne
COIIPOTHUBJIEHUS OPOBOIHUKA
OPU IIOMOIIM aMIIEpMETPa U

BOJIbTMETPA».

JI.LP. Ne8 «M3Mepenue
MOIITHOCTH ¥ pa0OTHI TOKA B
SJIIEKTPUYECKOH IIETTN)

JL.P. No9 «ChGopka
3JIEKTPOMATHUTA Y UCHBITAHUE

€ro JACUCTBUS

JLLP. Nel10 «M3yuenue
DJIEKTPOABUTATEIIS
HOCTOSIHHOT'O TOKa»

JI.P. Nell «Jlonyuyenue
n300paKeHU C TOMOIIBIO
JIMH3BD)




IMPUJIOKEHUE Ne2

KoHTpoJibHbIEe padoThl 1J1s yyammxcs 8 kiace

Beoonasa xkonmponvnas paboma Bapuanm 1

1. Boga ucnapuiiack u npeBpaTuiiack B nap. Kak npu 3ToM U3MEHWIOCH IBH)KEHUE U
pacnosoxeHue MoseKkya? M3MeHnich a1 npu 3TOM caMu MOJIEKYJIbI?

2. bop3as pa3BuBaeT CKOpOCTh 10 16 m/c. Kakoii myTh 0Ha MOXKET IPEOJI0JIETh 3a 5
MUHYT?

3. Haiigure Bec Tena maccoit 800 r. M300pa3ute Bec Tena Ha YepTeKe B BHIOPAHHOM
Mmaciiraoe.

4. Kakoe naBieHHe OKa3bIBa€T MAIBUYMK Maccoil 48 Kr Ha M0J1, €CIIH IJIOMAAb OAOIIB €ro
00yBu 320 cm?

5. Kakas pabota coBepiaeTcsi mpu paBHOMEPHOM HOBEME IPAHUTHOM MIINTHI 00bEMOM 2
M° Ha BbIcOTY 3 M . [TnotHoCTH rpanuTa 2700 Kr/m>

BBoanas koHTpoabHast pabora Bapuanr 1

1. Tlouemy apomar JyxOB YyBCTBYETCSl HA PACCTOSHUU?

2. C Kako¥ CKOPOCTBIO IBFDKETCS KUT, €CITH JIJISl TIPOXOXKICHHUS 3 KM eMy MOoTpeOoBaIOCh 3
muH 20 c.

3. Haiinure crity TsDKECTH, TEHCTBYIOINIYIO Ha Telo Maccoi 1,5 1. U3o0pazute cuiny TsHkecTr
Ha YepTeke B BEIOpaHHOM MacIiTade.

4. Ha xakoii riryOuHe naBienue Boasl B Mope paBHo 2060 k[1a? TInmoTHOCTE MOPCKOH BOJBI
1030 kr/m®

5. CKOJIbKO BPEMEHH JIOJKEH paboTaTh HACOC MOIIHOCTHIO 50 KBT, 4TOOBI U3 MIAXTHI
riyounoit 150 M otkauats Boay o6bemom 200 M° TII0THOCTS Boanl 1000 Kkr/m®

Konmponvnas pabomaNel «Tennoevie agnenusn)
1 BapuaHT

1. Kakum criocoboM Terionepenadn oCcyiecTBisieTcs: nepenayda sHepruu ot Conxia k 3emiie?
A) TEmI0NnpoBOIHOCTHIO,
b) nznyuenuewm,
B) xonBexkuuei,
I') Bcemu Buiamu niepeuricieHHbIME B A, b, B.
2. Kakas pusnyeckas Benn4nHa OnpeaessieT KOJIUIEeCTBO TETUIOTH, HE0OX0IUMOE JUTSl HarpeBaHuUs
BemecTBa Maccoit 1 xr va 1°C?
A) ynenbHas TETI0eMKOCTb.
b) ynenwpHas Temora riaBIeHus,
B) ynenpHas Temiora cropanus,
I') cpeau OTBETOB HET MPABUIBHOTO
3. [Ipu xakoM mporiecce KOJIMYECTBO TEIJIOTHI BHIUUCIAETCS 10 popmyne Q=mg?
A) npu HarpeBaHuu,
b) npu nnaBnenuwu,
B) npu npeBpaieHn# JKUAKOCTH B T1ap,

F) Cpcau OTBCTOB HET IMMPABUIILHOTO.



4. OObsiCHUTE, 3a4eM HYKHBI JBOMHBIC CTEKJIA B OKHAX?
5. Kakoit popmysoit Hao BOCIIOIB30BATHCSA, UTSI pacdeTa KOJTUYECTBA TETUIOTHI MPH KPUCTATUTU3AIIUN
(orBepaeBanum)?
basoeviit yposens
6. Kakoe komnuecTBo TermioTsl HeoOxoaumo a1t HarpeBanus 200 T amomunwms ot 20 °C mo 30 °C?
VY nenbHas TermtoeMKocTh amomMuaust 920 1x/xr °C?
7. Kakoe KoIM4ecTBO TEIyI0Thl HEOOXOIMMO 3aTPaTuTh, YTOOBI paciuiaBuTh 10 KT CBUHIIA B3SITOTO MIPU
TeMIiepaType IuiaBjieHusa? Y aenbHas TeIIoTa IJIaBJIeHUs CBUHIA COCTABIISET 2,5 10* JDx/xr.
Ilosvtuennutii yposens
8. CKoJIbKO HAJI0 CK€Yb KaMEHHOTO yTIJis, 4To0bI paciuiaBuTh 500 T b4, B3STOrO MpU TEMIIEpaType -
20 °C? Bocrnonb30BaThCsl TAOJIUIICH.
9. CkonbKo HaJ0 Ckeub criupta, 9To0bl 200 T kene3a B3aToro npu temmeparype 39 °C mosectu 10
kureHusi? Bocnonb30BaThes TaOIHUIIEH.
2 BapuaHT

1. Kakum criocoboM Terionepeadi OCyIIeCTBIISIETCS HAarpeB KBAPTUPBI 3UMOI?

A) TenI0npoBOIHOCTEIO,

b) uznyuyenuem,

B) xonBeknue,

I') Bcemu Buamu nepeuncieHHbIME B A, b, B.
2. Kakas ¢usndeckasi BETMIMHA ONPEICISICT KOJTHYECTBO TEIUIOTHI, HEOOXO0IMMOE JIJISl OXJIAXKICHUS
BemecTBa Maccoit 1 xr va 1°C?

A) ynenbHas TEMI0EMKOCTb,

b) ynenbHas Temiora ruraBieHus,

B) ynenbHast Teriora cropaHus,

I') cpenu 0TBETOB HET MPaBUIHHOTO
3. IIpu kakoM mpoliecce KOJMUECTBO TEMJIOTHI BBIUMCIIsAETCS 0 popmyrne: Q=mL?

A) npu HarpeBaHuu,

b) npu nnaBnenuwu,

B) mpu npeBpaiienun KuAKOCTH B map,

I') cpenu OTBETOB HET MPABUIIBLHOTO.
4. O0BsicHUTE, TOUEMY BBIPAKEHHE «IITy0a TPeeT» HEe BEpHO?
5. Kakoit popmysoit Haio BOCTIOIB30BATHCSA, I paciyeTa KOJIMYECTBA TETUIOTHI BBIJCITUBIIETOCS TTPH
KOHJIeHcauuu?

basoeuviit yposens

6. Kakoe xonuuecTBo TeImI0Thl HeoOxoaumo i1 octeiBanust 200 r amromunus ot 80 °C go 20 °C?

VnenpHas TermoeMkocTh amoMuaus 920 [x/kr °C?



7 .Kakoe KoJM4ecTBO TEIIOTH HEOOXOAMMO JJIsl OOpAaIlleHHs B TIap 5 KT BOABI, B3SATOM MPH
106
TeMIlepaType KUIeHus. Y AeNIbHas TeIIoTa napooOpazoBaHus Boibl coctaBiset 2,3'10° JIx/kr.
IHlogvtuennulit yposens
8. CKOJIBKO HAJIO CKEUb IPEBECHOTO YIS , 9T00BI pactuiaButh S00 T 1612, B3SITOTO IPU TEMITEPATYPE -
20 C? Bocnonp3oBarhCs TaOINULIEH.
9. CkonbKo HaJo cxxedb Oyporo yrist, uToobl 200 T Meu B3siToi ipu Temreparype 85°C o kureHus?

Bocmonbs3oBarbses Tabnunei.

Ne| Bemects | Inotr | Va. V. V. Temmnep V.
0 HOCTh | TEIUIOE | TEIUIOT | TerioT | arypa | Temmep TEILIOT

kr/M® | MKocTh | a a IaBjie | arypa Buel a
Jik/kr | wiasie | mapoo6 | uust °C | KureHd TOILTMBA | cropan

°C HYS pasoB. a; °C ust
Jox/xr | Jx/kr JK/Kr

L Amowmt | 9700 | 920 |39710° | 92110° | 660 | 2467 | Tlopox >
2 |Boma | 1000 | 4200 | ewmuen | 2310°| 0 100 | fposacyxue | %
3 | Keneso | 7800 | 460 | 2,7°10° | 6,310° | 1539 | 2750 | Topd _ige
4 Jlen 900 2100 | 3,4°10° | Boma 0 Boja | KameHn. yronp _fge
S Menn 8900 400 2,110° | 4,8'10° | 1085 2567 | Crupt fge
 lprym  |13600 | 140 | %1219 | 03108 | -39 357 ffeBeCH'yro _fge
" Coumen, | 11300 | 140 91%? 0810° | 327 | 1740 | Bypwrii yrom ,1156
8 Coupr 800 2500 1,1'105 0,9 10° -114 78 bensun ,fge

Koumponvuas pa60ma Ne2 «3/lel<mpultea<ue A6JICHUA)

1 Bapuant
ba3zoewuii yposens
1. Kakoii a1eKTprudecKuil 3aps UMeeT s1po atoma?
2. Kaxum npruOopoM mosb3yroTes 11t u3MepeHus cuiibl Toka? Kak oH nzo0paxaercs Ha cxeme?
3. Ucnionb3ys cxeMy IeKTpHUYECKO 11enH, n300paskeHHON Ha prcl, onpeaenure odliee

conpotuBienue, eciu R;=2 Om, R;=3 Om, R3=6 Om, R4=5 Om.

- R1 | Rz R3 | R4 —

Puc. 1.
4. Kakoli TOK TeueT uepe3 BOIbTMETP, €CIIU €ro conpoTuBiaeHne 12 KOM U OH MOKa3bIBaeT

HanpsbkeHue 120 B?



5. DnekTpuueckas 1nedb, ceIaHHas U3 HUKEITMHOBOW MPOBOJIOKH, (yaensHoe conpoTuBiieHne 0,4 Om
MMZ/M) JUIMHOM 56,25 M m nomaaeio cedeHus 1,5 MMZ, MPUCOEIMHEHA K CETH C HanpsbkeHueM 120
B. Omnpenenute cuny Toka, IPOTEKAIOIIETO M0 CIIUPAIIH.
Iogvtuennulit ypogens
6. Omnpenenute oOllee COMNPOTUBIEHUE LENH NpPU  IOCIEIOBATEILHOM COCIUHEHHUH
IIPOBOIHHUKOB, eClii Hanpsukenue pasao 3 B, 1= 1 A, 1,=10 A.
7. Vicnionb3ys cxeMy puc. 2, olpeAeanTe odliee HalpsHKeHUE B IETH, €CIIM aMIIEpMETp MOKa3bIBaeT 5

A, R1=2 Om, Ry=3 Om, R3=6Owm,

— 1 71
(I

Puc. 2

8. Cuia Toka B 1ienu coctasiisieT 2 A. Urto 310 03Hagaet?

2 BapHaHT
baszoevuit yposens
1. Kakoro 3Haka 3apsii UMeET JIEKTPOH?
2. Kakoe HanpspKeHHe Ha/I0 cO3aTh Ha KOHITaX MPOBOAHMKA conpoTuBieHueM 50 Om, 4ToObI B HEM
BO3HMKJIA cujia Toka 2 A ?
3. Ucnionb3ys cxemy Lienu, H300paXkeHHOH Ha puc 3 onpenenuTe odliee HanpsbkeHue, ecmu Uy = 2

B,U;=2B,U3;=2B,U,=2B.

| R1 | R, Rs | R4 —

Puc. 3
4. Kakum mpuO0OpoM U3MEPSIOT HaNpshKEHUE, KaK ATOT IPUOOp U300payKaeTcs Ha cXxemax?

5. Uepe3 amroMUHUEBBIM MPOBOAHMK JUMHOW 0,7 M M miomaasto nonepednoro ceuenus 0,75 MM
nporekaeT TOK cuwiod 5 A. KakoBo HampspkeHHME Ha KOHIAX 3TOr0 MPOBOAHMKA? Y jenbHOE
conpotusieHue amoMunus pasHo 0,028 Om MMM

Ilogvluiennstit yposens

6. Onpenenure obliee HanpsHKEHUE MPH MOCIE0BATEILHOM COEIMHEHUU MPOBOJHUKOB, €CIH

cuia Toka paBHa 3A, Rij=1 Om, Ry= 10 Om.



7.Y4acTOK 1emu COCTOUT U3 TpeX MpoBOoAHUKOB (puc.4) Ri=20 Om, R=10 Om, R3=5 Om.

OnpenenuTe HanpsLKEHUE LEMH, €CITM aMIIEPMETP MOKa3bIBAET CHITY TOKa 2A.

— 1 17
(I

Puc. 4
8. 3aBUCHT JIM BEJTMYMHA COMPOTHBIICHHS MTPOBOIHUKA OT HAMPSHKCHHS HA €ro KOHIax?

KonTpoabHas padota Ne3 «JJIeKTPOMATHUTHLIE SIBJICHUSD)

1 Bapuant
3aIroIHUTE KPOCCBOP
. JlaTckuii ydeHslii
. CylIecTByeT y MAarHUTHON CTPENIKU
[Inanera, y KOTOpOM HET MArHUTHOTO TIOJIS

OH u300pen MeKTPOABUTaTENb

1

2

3

4

5. Tlose BOKpyYT IBHXKYILIMXCS 3apsi/I0B
6. Cps3aHa C COJTHEYHOI aKTUBHOCTHIO
7. Kypckast MarHuTHas ...

8. KoadduimeHt nonesnoro aeicTus
9. Tomoc 3emmu

10. Tomoc 3emmu

11. «IIpousBoauTENBY» NEKTPUUECTBA

12. Teno cnocoGHOE MPUTATUBATH K cede Kene3o

13. TIpuGop, OCHOBHOI YaCThIO KOTOPOTO SBIISIETCS HEKTPOMATHUT
14. YcunuBaetr MarHUTHOE MOJIE KaTyIIKH

15. Karymika ¢ cepiedHuKOM BHYTpU

16. Yacrb asuraremns

\l

[&;]
HN|oo | R |R|lo|=|w




9 B
(0] | ] n
Il.r
1 a
2
13. 1
1 e
4
15 1
| 16 | b
2 BapuaHT
1. On BepBbie 00OHAPYKUIT B3AUMOJICHCTBHIE ITPOBOTHUKA C TOKOM
2. Xenesznas pyna
3. UYewm OoJbliie cria TOKa, TEM JISHCTBUE AJICKTPOMATHUTA . ..
4. OcHOBHas 4acTh JICKTPOBUTATEIIS
5. Xopo110 NPUTATUBACTCSI MATHUTOM
6. Ouwiraer 3epHO OT COPHSIKOB
7. Jlunusi, cOeAUHSIONIAsK TTOJFOCHl MATHUTHOM CTPEITKA
8. IIpubop
9. OHu BbI3BIBAIOT MarHUTHYO OYyprO
10. DnekTpo-...
11. Tomoca, KOTOpbIe MEX Ty COOO0N MPUTATUBAKOTCS
12. C ux mOMOIIIBI0 MOYKHO OOHAPYKUTh MArHUTHOE T10JIe
13. Teno, uyuTensHOE BpeMsl, COXpaHsIolIee HaMarHUYEHHOCTh

1.
)
2 I
ENEN :
4 K
5 T
A
1.
0
‘8 M
9 a
10 r
11 H
1 51
2
1 T
3

Kuou koHTpobHOM paboThl Ne3 «AJIeKTPOMATHUTHBIE SIBJIEHUSD)



1 BapuanT

1. Jlarckuii yuensi  (Opcmeo)
2. CymiecTByeT y MarHUTHOM CTPENKU (1010C)
3. Ilnanera, y KOTOpOii HET MArHUTHOTO 110JIs (Benepa)
4. OH u300peI AIEKTPOABUTaTeb (AKobu)
5. Tlone BOKpyYT ABMIKYIIMXCSI 3apSIIIOB (MacHUmMHoe)
6. Cas3aHa ¢ COIHEUHOMN aKTHBHOCTBIO (0ypst)
7. Kypckast MarHuTHas ... (anomanus)
8. Koaddumment nonesHoro neicreus (kno)
9. Tlomoc 3emiu (cegepmbiii)
10. Tlomoc 3emmu (ceopeagpuueckuii)
11. T1. «[Ipou3BOAMTENbY IIEKTPUIECTBA (ceHepamop)
12. Teno cnocoOHOE MPUTATUBATH K ceO€ KEIe30 (MacHum)
13. TIpubop, OCHOBHO# YaCTBIO KOTOPOT'O SIBJISICTCS JIEKTPOMArHUT (1neneqor)
14. YcunmBaeT MarHUTHOE T0JIE KATYIIKH (CEpOeyHUK)
15. Karymika ¢ cepiedHuKOM BHYTPHU (ConeHouo)
16. Yacth nBurarens (skopbv)
3 |p |c |T ‘e ‘Il ‘
onj(o |n |[W]|cC
‘B e |H |e |p |a
4 |K |0 |©O
‘MlaIFHI/ITHOC
6 |y |p |42
a 1 [o [m|a [a [u[7]
K |0 |1
c |e |B |e |p |H |B |}
‘rle‘olrlp a | |u |u |e |[c |k |u |H
r (e |H |e |p|a [T |0 ‘p ‘
‘M a |r |H || |T
T |e |1 |e |d |o |H
c |e |p|a|e |4 |H |U |K ‘
c T |e |H |0 |U |1
‘;1 ‘K o |p |b
2 BapuaHT

I N

OH BriepBbIE OOHAPYXKUIT B3aMMO/ICHCTBHE TIPOBOJTHUKA C TOKOM (Dpcmed)
XKenesnas pyna (rcenesnsx)

UYem OorbInie cuiia TOKa, TEM JISHCTBHUE JICKTPOMArHUTA ... (CUibHee)
OcHOBHast 4aCTh JICKTPOJIBUTATENS (IKOPb)

XOpoMIO MPUTATUBAETCS MATHUTOM (Cmay)

Ouwuriaer 3epHO OT COPHSKOB (cenapamop)



7. JIuHusi, COeAMHSIONIAS TTOTFOCHI MATHUTHOM CTPEIIKU (0Cb)

8. Tlpubop (komnac)

9. OuM BBBBIBAIOT MATHUTHYIO OYpIO (wacmuywl)

10. DnekTpo-... (0sucamens)

11. Tlomroca, KOTOPBIE MEXTY COOON TMPUTITUBAKOTCS (PAZHOUMEHHDLE)
12. C ux moMoIIpI0 MOXKHO OOHAPY>KUTh MAarHUTHOE TTOJIE (ONUIKU)

13. Temno, UTEIEHOE BPEMSI, COXPAHSIOIICe HAMATHHYCHHOCTD (MA2HUM)

3 |p |c |T |e |n&
XK e |n |e |3 K
‘C‘I/I‘HBHCG
S8 |K |0 |[Dp
c |T |a |&n
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O |on || |0 |K |H
M‘a‘FHI/IT

KoutpoJuabHasa padoora Ne 4 «CBeToBbI€ ABJICHU)
1 Bapuanrt

ba3zoeswuii yposens
1. I3 nepeurcieHHBIX HCTOYHUKOB CBETA BBIMUIITNTE UCKycCTBeHHBIE: ConHye, caeua, 36e30bl,
CHUTYUWIKU, MOJIHUSL, IAMNbL HaKanueanus, JIyHa, sKkpan menesusopa.
2. BeiOepute 3aKOHBI IS SIBICHUS OTPAKEHUS CBETA:
@) Y2071 nadeHusi pagen yeny OmpadxtceHus,
0) yeon nadenus pagew yeny npeiomieHus
8) omHouleHUe CUHYCa yena NadeHust K CUHYCY Yla NPeloMIeHUs. eCMb 8eTUYUHA NOCMOSIHHAS 015
08YX cpeo,
2) yuu, naoarowull U OMpPAaNCeHHbI, 1eHCaAm 8 0OHOU NIIOCKOCMU C NePREHOUKYIAPOM, NPOBEOEeHHbIM
K epaHuye pasoena 08yx cped 8 mouke naoeHus iyd.
3. Kakum Oyzet nzobpaxkeHre B COOMpAroLIeH JIMH3e, €CIIU MPEAMET HaXOAUTCS MEX1y JTUH30H U ee
doxycom? Jlokaxwure.
4. ®okycHoe paccTosHMe JMH3BI, paBHO 250 cM. KakoBa ontuyeckas cusia JMH3bI?
5. OnTryeckast cujia JIMH3 Y OYKOB, paBHa 2 anTp. KakoBo GpokycHOE paccTosiHAE JTHH3?
Iosevltuuennsiit yposens
6. [TocTpouts N300paXkeHNE B paCCEHBAIOIIIEH JTNH3E, €CIIU PEMET HAXOAUTCS 3a TBOWHBIM

(OKYCHBIM PacCTOSTHHEM.



7. OnpenenuTth yro NpeaoMIICHHS JIyda B BOJIE, €CJIM YroJl MaIeHHs paBeH 35°.
8. JIyu mepexoauT u3 BOABI B CTEKJIO. YTOJI naaenus pased 60°, Halinure yron npeaomiieHus.
[Tokazarenu mpenomienus: Boga 1,3; crexio 1,6.
Il Bapuant
ba3zoeswuii yposens
1. 13 nepeunciieHHbIX UCTOYHUKOB CBETA BHIMUIIUTE €CTECTBEHHBIE:
Connye, ceeua, 36e30bl, SHUTYUIKU, MOTHUSA, TAMNbL HAKATUeanus, JIyna, skpan menesuzopa.
2. BeiOepuTe 3aKOHBI 7151 IBJICHUS TIPEJIOMJICHUS CBETA!
@) y2on naoenus He paset Y2y OmpaxiceHusl,;
0) y2on naoerust pagex yeuy npeiromieHus
8) omHoweHue cunyca yena naoeHusl K CUHYCy y2ia npelomMaeHus. eCmb 6eauduHa NOCMosIHHAA 015
08yX cpeo,
2) yuu, naoarowuii U OMpaiCeHHbulil, 1exicam 6 OOHOU NIOCKOCMU ¢ NEPREHOUKYIAPOM, NPOBEOEHHbIM
K epaHuye pasoeia 08yxX cpeod 8 mouke naoeHus ayd.
3. Kakum Gyzner n3o0paskeHre B COOMpAroIei JTMH3e, €CITU MPEIMET HaXOAUTCS MEXTy JTHH30H U ee
JBOWHBIM (OKYCHBIM paccTosiHueM? JlokaxxuTe.
4.®DoKycHOE pacCTOsIHUE TUH3BL, paBHO 25 cM. KakoBa onTuyeckas cuia JUH3bI?
5. Onrtuyeckas cuiia TMH3 y 04K0B, paBHa 4 antp. KakoBo okycHoe pacctosiHue muH3?
Ilogvluiennuiii yposens
6. IToctpouTh N300paKeHNE B paCCEMBAIOIIECH JIMH3E, €CITH MPEIMET HAXOUTCS MEKAY (PoKycoMm u
JBOMHBIM (POKYCOM.
7. 1o KakuM yTJIOM JIOJKEH YHAcTh JIyd Ha CTEKJIO, €CIIM yroJl npenoMiieHus paBeH 10°?
8. JIyu nepexonuT U3 BoAbI B aiMas. Yrou najneHus paseH 20°. Haiinurte yron npenomiieHusl.

[Tokazarenn mpenmomuienus: Boaa 1,3; anmas 2,4.

TaOnuiia 3HaUE€HUI CHHYCOB

P2 [ 3[4 5 [ 6 [ 7°]8& ] ¢ 10°
0,017 | 0.034 | 0.052 | 0.069 | 0.087 | 0.104 | 0121 | 0.139 | 0.156 | 0.173
11° | 12° [ 13° | 14° [ 15° [ 16° | 17° | 18" | 19° | 20°

0.190 | 0.207 | 0,225 | 0.241 | 0.258 | 0.275 | 0.292 | 0.309 | 0.325 | 0.342

21° | 22° | 23° | 24° 25 26° | 27° | 28° 29° 30°

0.358 | 0.374 | 0.390 | 0.406 | 0.422 | 0.438 | 0.454 | 0.469 | 0.484 | 0,500

31 32° | 33° | 34° | 35° | 36° | 37° | 38° 39° 40°

0.515| 0.529 | 0.544 | 0.559 | 0.573 | 0.587 | 0.601 | 0.615 | 0.629 | 0.642

41° | 42° | 43° | 44° | 45° | 46° | 47° | 48° 49° 50°

0.656 | 0.669 | 0.682 | 0.694 | 0.707 | 0.719 | 0.731 | 0.743 | 0.754 | 0.766

51° | 52° | 53° | 54° | 55° | 56° | 57° | 58° 59° 60°

0.777 1 0.788 | 0.798 | 0.809 | 0.819 | 0.829 | 0.838 | 0.848 | 0.857 | 0.866

61° | 62° | 63° | 64° | 65° | 66° | 67» | 68° 69° 70°




0.874 | 0.888 | 0.891 | 0.898 | 0.906 | 0.913 | 0.920 | 0.927 | 0.933 | 0.939

71° | 720 | 732 | 74° | 75 | 76° | 77° | 78° 79° 80°

0.945 | 0.951 | 0.956 | 0.961 | 0.965 | 0.970 | 0.974 | 0.978 | 0981 | 0.984

81° | 82° | 83° | 84° 85° | 86° | 87° | 88° 89° 90°

0.987 1 0.990 | 0.992 | 0.994 | 0.996 | 0.997 | 0.998 | 0.999 | 0.999 1.000

91° | 92° | 93° | 94° | 95° | 96° | 97° | 98° 99° 100°

Kirou k koHTpObHOI padote Ne 4 «CBeToBbIe SIBJIEHUSD)
1 BapuanT

bazoswuii yposenw

I.I/ICKyCCTBeHHBIG MCTOYHMKOB CBECTA. c8eUA, 1AMNbl HAKANUBAHUA, DIKDAH MeesU30pa.

2. 3aKOHBI OTPAKEHUS CBETA: @) Y201 NAOEHUsl paBeH Yely OMpPAdtCeHUsl; &) 1yiu, naoarowuil u

OMPANCEHHDBLI, TIexcam 6 00HOU NIOCKOCMU ¢ NePNEeHOUKYISIPOM, HPOBEOEHHbIM K 2panuye pazoena

08YX cpeo 8 moyKe NAOeHUsl TIyUd.

3. 300paxkeHne B COOMPAIOIICH JIMH3E, CCITH MTPEIMET HaXOUTCSI MEXTy JIMH30M U ee POKyCoM:

MHUMOe, yeenudennoe, npsamoe (puc.l.)
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2FF F_2F
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Puc. 1 Puc. 2
4. NlaHo: Pemenwue:

F=250cm 2,5M ‘D =1:F D= ]‘ : 2,5M=0,4 anTp

OtBer: D =0,4 notp

5. [aHo: Permienue:
D =2 anp. PZl:F F=1:2anTp =0,5 M=50 cMm
F-? T =1:D OtBer: F =0,5M=50cmMm

Tlogeviuennwlii yposens
6. M3o0paxenue MHumoe, ymeHvuieHHoe, npsamoe (puc. 2)
7. Jano: Pemenue:

o Tabmmre 0,44 310 = sin 26°

a=35° In=sina:siny siny =0,573:1.3=0,44
n=13 siny=sina:n %

3HAYMT: ¥ =26,5°

8. JaHo: Pemenue:

a=60° sina:siny =n =1,6:1,3=1,23

OtBer: y =26,5°



n=1,3 siny =sina :n siny =0,866: 1.23 = 0,813

n,=1,6 n=n, :m o Tabmune 0,813 310 Sin 55 ,J3Ha4uT: ¥ =55°
y-?— Oter: 7 =55°
Il Bapuant
ba3zoeswuii yposens

1.EcrecTBeHHbBIC HCTOYHUKOB cBeTa BhIUILIUTE: CosHye, 36e30bl, HUTYIUIKU, MOJIHUSL

2. 3aKOHBI TIPEIIOMIICHHSI CBETA:  8) OMHOULEHUEe CUHYCA Veld NAOEHUsL K CUHYCY Yeld NPelOMIeHUs.
ecmb GelUYUHA NOCMOAHHAS 01 08X CPeo;

3. M300paxenue B cobuparolieit JinH3e, Korjaa npeMeT HaXOJUTCsl MeXY JIMH30H U ee IBOIHBIM

(OKYCHBIM pacCTOSTHUEM: delicmeumenvHoe, nepesepHymoe, ymenvuiennoe (puc. 1)
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(puc. 1) (puc. 2)
4. JlaHo: Pemenue:

F=25cm 025M D=1:F D=1:0.25m=4 antp

D-? Oteetr: D =4 antp

5. Hawno: Pemenue:

D=4 pantp. D=1:F F=1:4 onrp =0,25 Mm=25 cMm

F-? F=1:D Otser: F =0,25M=25cMm
Tlogeviuennwlii yposens

6. M300pakeHne B paccerBarOIeH JIMH3E, KOT/Ia IPeIMET HaXOUTCs MEXKIY (POKycoM U ee TBOWHBIM
(OKYCHBIM PacCTOSIHUEM : MHUMOE, YMeHbUleHHoe, npsamoe (PUC. 2).

7. HaHo: Pemenue:

y=10° |n=sina:siny pgina=0,173"1,6=0,276

n=1,6 sina=siny ' n |mo tabmure 0,276 310 ~ SiN 16°

o-? OtBeT: 0. ~16°
8. Jlano: Pemenue:
o=20° N=sina :siny n=24:13=1,846

n=13 §iny =sina:n iny =0,342:1,846 = 0,185

n, =24 n=n; :ng o Tabmuie 0,185 510 = Sin 10°

v-? Ortser: vy ~10°




IMPUJIOKEHUE Ne3

O1neHKAa 0TBETOB YUALINXCS

KonuuecTBeHHBIE OTMETKH 3a YpOBEHb OCBOEHHS Kypca, IIpPEIMETa BBICTABIISIIOTCS B
cootBeTcTBUU C 3akpermiénHoir B MBOY CIHI Ne6 r. JlumutpoBrpana YIbsHOBCKOW o00acTu
OabHOI CHCTEMOH OLIEHUBaHUA: «2» - HEYIOBJIETBOPUTEIBHO, «3» - YIOBIETBOPUTENBHO, «4» -
XOpOIIO U «5» - OTIUYHO.

OueHka «5» CTaBUTCS B TOM CJIydae, €CIIM YJalIUHCs MOKa3bIBA€T BEPHOE IOHUMAHUE (PU3HUUECKOI
CYLIHOCTH pacCMaTpUBAaeMbIX SBIEHUH M 3aKOHOMEpPHOCTEH, 3aKOHOB M TEOpUH, a Tak ke
NpaBUIbHOE ONpeAeieHne (PU3NUECKUX BEIMYUH, UX €IUHHI] U CIIOCOOOB M3MEPEHHS: MPABUIBHO
BBINOJIHSAET YEPTEXKHU, CXEMbl M I'paUKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY, COIPOBOXIAET
paccka3 coOCTBEHHBIMH IPUMEpPaMH, YMEET IIPUMEHSATh 3HaHUSI B HOBOW CUTYAIMH ITPH BBHITIOJTHEHUU
NPAaKTUYECKUX 3aJlaHUi; MOXET YCTAaHOBUTh CBSI3b MEXJAYy H3Y4aeMbIM M paHee H3yYEHHbIM
MaTepHajJoM MO Kypcy (H3MKH, a Takke C MaTepHaloM, YCBOSHHBIM IPH HM3YYEHUHU JPYTHX
IPEIMETOB.

Ounenka «4» CTaBUTCA, €CIM OTBET YUYEHHKA YJOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSAM HA OLIEHKY
«5», HO JTaH 0e3 MCIOJIB30BaHUs COOCTBEHHOTO TIIaHa, HOBBIX MPUMEPOB, O€3 MPUMEHEHHUS 3HAHUH B
HOBOW cHUTyauuu, 6€3 HCIOJIb30BaHUS CBS3€H C paHee M3YYEHHBIM MAaTEepHalloOM U MaTEpUaloM,
YCBOEHHBIM U U3YYEHUU JIp. PEAMETOB: €CIIM y4allluics JOMYCTUI OJHY OIIMOKY Uiu He Ooiiee
JIBYX HEZOYETOB U MOKET UX MCIIPABUTH CAMOCTOSITEIBHO WM C HEOOIBIION TOMOLIBIO YUUTEIIS.

Onenka «3» CTaBUTCA, €CJIM Y4Yal[UICSd NPAaBWIBHO TOHUMAeT (QPHU3UYECKYI0 CYIIHOCTh
paccMaTpuBaeMbIX SIBICHHH W 3aKOHOMEPHOCTEH, HO B OTBETE WMMEIOTCS OTICIIbHBIC MPOOENBI B
YCBOGHHUU BONPOCOB Kypca (U3UKH, HE MPENATCTBYIONIME aIbHEUIIEMY YCBOCHHIO BOIIPOCOB
MPOrPaMMHOTO MaTepHalia: YMeeT MPUMEHSTh IMOTYYCHHbBIC 3HAHUS MPHU PEIICHUN TMPOCTHIX 33714 C
UCIIOJIb30BAaHUEM TOTOBBIX (OPMYN, HO 3aTpydHSETCS MpH pEUIeHUH 3a7ad, TpeOyroImux
npeoOpa3oBaHus HEKOTOPBIX (OpMyJ, JONYyCTHI He Ooyiee OMHON TrpyOOW OIMMOKH W JBYX
He04YETOB, He OoJiee OAHON TPyOoil U OHON HerpyOoii omubku, He Oojee 2-3 HerpyObIX OUIHOOK,
OJIHOU HErpy0oil OIMOKHU U TPEX HEOUETOB; TOMYCTUI 4-5 HEAOUYETOB.

Onenka «2» CTaBHUTCA, €CIIN yanIHﬁCﬂ HC OBJaJ€J1 OCHOBHBIMM 3HAHWUSAMU KW YMCHUSIMU B
COOTBCTCTBHUU C Tpe60BaHI/I}IMI/I nporpamMmbel U JOIIYCTHII OoJIbIIIE OIIHOOK | HEJOYETOB YEM

HEOOXOINMO IS OLIEHKH «3».

OneHKa KOHTPOJLHBLIX padoT

Onenka «5» craBUTCA 32 pabOTY, BBIMOJHEHHYIO MOJTHOCTBHIO 0€3 OMOO0K U HEIOYETOB.

Onenka «4» ctaBuTCs 3a pabOTy BHINOJHEHHYIO MOJHOCTHIO, HO NPU HaJMYMU B HEW He Oolee
OJIHOM TpYyOOii U OHOM HErpyOOI OITMOKY U OJTHOTO HeouéTa, He OoJee TPEX HEeOUETOB.

Ouenka «3» CTaBUTCA, €CIIM yYCHHWK TMPABWJIBHO BBIMOJHUI HE MeHee 2/3 Bceil paboThl Wiu
JOMyCTUII He Oosiee 0/1HOM Tpy0oil OMMOKHM U JBYX HEOUETOB, HE Oojiee OAHOM rpyOoil OmMOKN U
0J1HOI HerpyOoill ommOKkH, He OoJyiee TpexX HerpyObIX OmMOOK, OJHON HerpyOoil ommuOKku u Tpex
HEJOUETOB, MPU HAIMYUU 4 - 5 HEJOUETOB.

OmneHka «2» CTaBUTCS, €CJIM YUCIIO OIMOOK M HEIO0YETOB MPEBHICUIO HOPMY Ui OLEHKU 3 WM
MPaBUJIHO BBINIOJIHEHO MeHee 2/3 Bcel paboThI.

OueHka J1a0opaTOPHbBIX PAd0OT

Omnenka «5» CTaBUTCA, €CIM YYalIMics BBINOJHIET paboTy B IMOJHOM 00beMe C COONI0/IEHUEM
HEOOXOUMON TOCIIEI0BATEIbHOCTH IPOBEJIEHUSI OINBITOB M M3MEPEHUN; CaMOCTOSITENIbHO U



palMOHATIBHO MOHTHUPYET HE00XOAMMOe O00OpyHOBaHME; BCE OIBITHI MPOBOJUT B YCIOBHIX U
pekuMax, 00€cleYMBAIOUIMX IOJTY4YEHUE MPaBWIBHBIX pe3yJbTaTOB M BBIBOJOB; COOIIOAAET
TpeOOBaHUs MPaBUII OE30MIaCHOCTH TPYAA; B OTYETE MPABUIBHO U aKKypaTHO BBIMIOJIHSET BCE 3aIUCH,
TaOMUIBI, PHCYHKH, 4YEpTeKH, TIpaduKH, BBIYUCICHUS; NPABWIbHO BBIIOJIHIET AaHAIM3
IIOTPELIHOCTEM.

Onenka «4» CTaBUTCS, €CJIA BBIITOJIHEHBI TPEOOBAHUS K OIICHKE «5» , HO OBLIO JOMYIIEHO JIBA - TPU
Hejouera, He 6os1ee 0JHOM HerpyOoi OmMMOKH M OJTHOTO HeAoUETA.

Ouemca «3» CTaBHUTCA, CCIH pa60Ta BBIIIOJIHEHA HE€ IIOJIHOCTBKO, HO 00BEM BBITIOJTHEHHOM
JaCcTu TakKoB, MMO3BOJCT IIOJYYHUTH NpaBHUJIBbHBIC PE3YyJIbTAaTbl W BBIBOJABL: C€CJIM B XO/C
IIPOBEACHM OIIbITA U H3MepeHHfI ObLIU JOITYHICHBI OIIIMOKMU.

Ouemca «2» CTaBHUTCA, CCIH pa60Ta BBLIIIOJIHEHA HE IIOJHOCTBI0 U 00BEM BBHINIOJHEHHOU
qacTu pa6OTBI HC MO3BOJIACT CACIATh NPAaBUJIBHBIX BBIBOAOB: CCJIM ONBITHI, U3SMCPCHUA, BBIYUCIICHU,
Ha6J'IIO,I[eHI/IH IMPOU3BOJNUIINCH HECIIPABUIIBHO.

Bo ecex cnyuasx oyenka chudcaemcs, eciu yyeHUK He coono0an mpeboeanus npasuil 6e30nacHocmu
mpyoa.

Ouyenka mecmoguvlx padom yuaujuxcs

«5» - 85% - 100%

«4» - 65% - 84%

«3»-41% - 64%

«2» - 21% - 40%

«1»-0% - 20%

Ilepeuensy owiuook:

I'pyovie owuoku

e Hesnanue omnpeneneHnii OCHOBHBIX MOHSTUM, 3aKOHOB, MPABUJI, MOJIOXKEHUN Teopuu, Hopmy,
OOIIETTPUHATHIX CUMBOJIOB, 0003HaueHHs (PU3MUECKUX BEJINYMH, €TUHHUILY U3MEPEHHUS.

e HeyMmeHue BbIIENATH B OTBETE ITIaBHOE.

e HeymeHnue npuMeHSATh 3HaHUS AJI1 pELIEHUS 3a7ad U OOBSICHEHHS (PU3NYECKUX SIBJICHUM;
HENPaBWJILHO CPOPMYJIUPOBAHHBIE BOINPOCH], 3aJaHMsI WJIM HEBEpPHbIE OOBSCHEHUS XOoJa MX
pellleHus], HE3HaHWE IPUEMOB pEIICHMs 3a]ad, aHAJOTUYHBIX paHEEe DPELIEHHBIM B KIACCE;
OIIMOKHM, IMOKA3bIBAIOLINE HENPAaBWJIbHOE IOHMMAaHUE YCIOBUS 3a/Jaydl WIM HENpaBUIIbHOE
VCTOJIKOBAHUE PELICHHUS.

e HeymeHnue uuTtaTh ¥ CTpOUTH I'paUKU U IPUHLUIHUAIBHBIE CXEMBI

e Heymenue moarotoBuTh K padOTe€ YCTaHOBKY WJIM JiabopaTOpHOE 00OpyAOBaHHE, IMPOBECTU
OTIBIT, HEOOXOIMMbIE PAaCUeThl WIIM MCII0JIb30BaTh MTOJyYEHHbIE JaHHbIE JUI BBIBOJIOB.

e HeOpexHoe oTHOIIEHHE K J1aOOpaTOpHOMY 000PYIOBAaHUIO U U3MEPUTEIBHBIM TPUOOpaMm.

e Heymenue onpenenuTs MoKa3aHUs U3MEPUTEIBHOTO Mpudopa.

e Hapymenue TpeboBaHuii mpaBuil 6€30MaCHOTO TPy la IIPU BHIIIOJTHEHUH SKCIIEPUMEHTA.

Hezpyovie ouiuoku

e Herounoctu hopMyIHpOBOK, ONpeeeHul, 3aKOHOB, TEOPUH, BBI3BAHHBIX HEMOJHOTONW OTBETa
OCHOBHBIX TPU3HAKOB oOmpesensieMoro mnoHATus. OmuOKM, BBI3BAHHBIE HECOOIOJICHHEM
YCIIOBHMM MPOBEICHUS ONBITA UIIM U3MEPEHUM.

e OmumOKH B YCIOBHBIX O0OO3HAUEHHUSX HA NPUHLIMIIHMAIBHBIX CXEMax, HETOYHOCTH dYepTexkeil,
rpauKOB, CXEM.

e [Ipomyck WM HETOYHOE HANMKMCAaHWE HAUMEHOBAHUN €AMHMIL (PU3NYECKUX BEIUYHUH.

e HepanuoHanbHbIi BEIOOP X0/1a pELICHHUS.

Heodouembui

e HepanuoHanbHble 3amUCH TpPU BBIYMCICHUSAX, HEpPALMOHAJIbHBIE TPUEMBl BBIYMCIICHUH,
npeoOpa3oBaHuil U pelIeHus 3a1a4.




e Apudmernueckue OmUOKH B BBIYMCICHHUIX, €CIIU ITH OUIMOKU Irpy00 HE HCKAXKAIOT PEaTbHOCTh
MOJIy4EHHOTO pe3ysbTara.

e  OTtzaenbHBIE MOTPEITHOCTH B (HOPMYTHUPOBKE BOIIPOCA UM OTBETA.

e HeOpexxHOe BBITIOJIHEHHE 3aITUCEH, YepTEexKEH, cXxeM, TpauKoB.

e  Opdorpaduueckue v MyHKTYaITMOHHBIE OMTUOKH

IMPUJIOKEHUE Ne4

MEPEYEHB UCIIOJIb3YEMOM JIUTEPATYPBL

6. ®dusuka. 7—9 xnaccel : pabouune nporpammsl / coct. E. H. Tuxonosa. — 5-¢ u3j.,
nepepad. — M. : Jlpoda, 2015.- 400 c.

7. O®wusuka 8 k1. : yueOnuk / A.B. ITépbimkun — 4-e usn..crepeorun. — M.: JIpocda, 2016. —
319c.:un....

8. ®wusuka. Tectsl. § kinacc (aBropsl H. K. Xannanos, T. A. XannaHoBa).

Odusuka. Jnnaktuueckue matepuasl. 8 kimace (aBropsl A. E. MapoHn, E. A. Mapon).

10. ®usuka. COOpHUK BOIIPOCOB | 3a1a4. 7—9 kimacchl (aBTophl A. E. Mapos, C. B.
[Tozotickuii, E. A. Mapon).

11. DnekTpoHHOE NPUIOKEHHUE K YUEOHUKY.
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