


IHosicHuTEeILHAA 3aIIHCKA

Pabouas nporpamma 1o (pu3MKe COCTaBlIeHa B COOTBETCTBUU ¢ TpeOoBaHusiMU DenepaabHOrO
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO obmero oopazopanus (PI'OC O00);
TpeOOBAaHUSMU K Pe3yIbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeIbHOM TPOrpaMMbl (JIMYHOCTHBIM,
MeTaIpeAMETHBIM, MMPEAMETHBIM); IPOrPaMMbl OCHOBHOTO 00111eT0 00pazoBanus, ®u3zuka. /—9
KJaccel : paboune mporpammsl / coct. E. H. Tuxonosa. — 5-e u3a., nepepad. — M. : [Ipoda, 2015.-
400 c.¢puzuka 7-9 kiaccel (0a30BbIid ypoBeHs), PI'OC .

CornacHo yueOHOMY TUTaHy MpeaMeT (PU3UKa OTHOCHUTCS K 00JIACTH €CTeCTBEHHOHAYYHOTO
IIMKJIa ¥ Ha €ro u3y4deHue B 8§ —M Kiracce OTBOAUTCS 68 yacoB (34 yueOHBIX HEJENH ), U3 pacyeTa 2
yaca B Hejaento. Pabodast mporpamma opueHTHpOBaHa Ha ucnoib3oBanue Y MK A .B. [leppimkuH.
®dusuka. 8 kimacc. — M.: Jlpoda, 2016.

Ilnanupyemble pe3yabTaThl H3yUeHHUs: Kypca ¢pusuku 8 kiacca

IIporpamma mo3BosisieT AOOMBATHCS CIEAYIOLUIMX PE3YJIbTATOB OCBOCHMsI 00pa30BaTebHOU
MIporpamMMbl OCHOBHOTO 00111eT0 00pa30oBaHusI.
Juunocmmuuie:
¥ yuawuxcs 6yoym cqhopmuposarwi:
® OTBETCTBEHHOE OTHOLIEHHWE K YYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOy4aroumxcs K
CaMOPa3BUTHIO U CAMOOOPA30BaHMIO HA OCHOBE MOTHBALIMM K OOYUYEHUIO U [TO3HAHUIO;
® yMEHHME SICHO, TOYHO, I'PAMOTHO M3J1araTb CBOM MBICIM B YCTHOM M IMCbMEHHOW pedH,
MIOHMMATb CMBICJI [IOCTABJIEHHOH 3aj]auu, BEICTPAaUBaTh apryMEHTALNIO, IPUBOIUTE IPUMEPHI
Y KOHTPIIPUMED;
® OCHOBBI 3KOJIOTHYECKOH KYJIbTYphl; IOHUMaHHE LIEHHOCTHU 3/I0POBOr0 00pa3a *HU3HU;
e (QopmupoBaHHE CIOCOOHOCTM K SMOLMOHAIBHOMY BOCIPHUATHIO (U3NYECKUX 3ajad,
pELICHUH, pacCyKICHHUI;
® yMEHHUE KOHTPOJIMPOBATh NMPOLECC U PE3yNbTaT YUeOHOH 1eATEIbHOCTH;
Y yuawuxcs mo2ym 6vims cqpopmMupoeanvl:
® KOMMYHHUKAaTHMBHAas KOMIIETEHTHOCTb B OOIIEHUU U COTPYJHUYECTBE CO CBEPCTHUKAMH B
00pa3oBaTeNbHON, yueOHO-UCCIIe10BaTeIbCKON, TBOPYECKON U IPYTUX BUIAX JESTEIbHOCTH;
® KPUTUYHOCTH MBIIIJICHNS, YMEHUE PACIIO3HABAThH JIOTUYECKH HEKOPPEKTHBIE BBICKA3BIBAHMSI,
OTJINYATh TUNIOTE3Y OT (aKTa;
® KpPEaTUBHOCTH MBIIUIEHUS, THUIIMATUBbI, HAXOJYMBOCTH, AKTUBHOCTHU IIPU PELLICHUHU 3a/ad.
Memanpeomemnmnuie:
peryJasiTuBHbIE
yaawuecs Hayuamcs:
e (QopmynnpoBaTh U yJIEpKUBATh YUEOHYIO 33/1a4y;
® BBIOMPATH JICUCTBUS B COOTBETCTBHH C MOCTABJICHHON 3a/1aueii ¥ YCIOBUSIMU €€ peau3aliui;
® IUIAHUPOBAThb IYTH JOCTH)KEHMs IieJiel, OCO3HAHHO BBHIOMpATh Haubonee 3PGeKTUBHBIE
COCcOOBI pelIeHus1 y4eOHBIX U TO3HABATENbHBIX 3a/1a4;
IIPEIBUJIETh YPOBEHD YCBOCHHUS 3HAHUM, €70 BPEMEHHBIX XapaKTEPUCTHUK;
COCTaBJIATH IUIaH U MOCJIE0BATENBbHOCTD IEHCTBUI;
OCYIIECTBJIATH KOHTPOJIb IO 00pa3Ily U BHOCUTh HEOOXOIMMbIE KOPPEKTHBBI,
aJIeKBaTHO OLIEHUBATh MPABUIBHOCTh WJIM OLIMOOYHOCTH BBITIOJHEHHUS Y4eOHOHM 3amauu, eé
O00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelIeHusl.
yuawuecs noayuam 603MOHCHOCHb HAYYUMbCA:
® OIpeAeNnsaTh IOCIEN0BAaTeIbHOCTh MPOMEXKYTOUHBIX 1I€JIell W COOTBETCTBYIOUIMX MM
JEUCTBUN C yUETOM KOHEYHOT'O PE3YJIbTATA;
® IIPEABUIETH BO3MOXHOCTH IOJIY4€HUsI KOHKPETHOIO pe3yJibTaTa IPU PELIEHNHN 3a/aY;
® OCYILECTBIATh KOHCTAaTHUPYIOIIMM M IPOTHO3UPYIOIIMM KOHTPOJIb MO pE3YJIbTaTy U IO
croco0y el CTBHS;



BBIIENATh U POPMYITUPOBATH TO, YTO YCBOCHO, ONPENEIATh KaYeCTBO U YPOBEHb YCBOCHUS;
KOHIICHTPUPOBATH BOJIIO JIJIsl MMPEOOICHUSI MHTEIUIEKTYalbHbIX 3aTPYAHEHUN U (PU3HYECKHX
MPEMSTCTBUM.

Ilpeomemnuie:

yuawuecs Hayuyamcs.

CaMOCTOSITENILHO BBIIENATE U (POPMYJINPOBATH 103HABATEIbHYIO 1IEJIb;

UCIIOJIb30BATh OOIIKe MPUEMBI PEIICHUS 3a]1aY;

IIPUMEHSATH [IPABUJIA U I10JI30BATHCS NHCTPYKLUSAMH U OCBOEHHBIMHU 3aKOHOMEPHOCTSIMU;
OCYILIECTBIIATh CMBICIIOBOE YTECHUE;

co3/1aBaTh, NMPUMEHATh U IPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA, MOAEIH U
CXEMBI JUIs pelleHus 3a/1a4;

HaXOJWTh B pA3JIMYHBIX HCTOYHMKAX HMH(pOpMAIMio, HEOOXOAMMYIO JUIS PELICHHS
MaTeMaTHYeCKUuX MpoliieM, U MPEICTaBIATh €€ B MOHATHOM (Gopme; MPUHUMATh pElIeHUE B
YCJIOBUAX HETIOTHON M N30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(OpMAIIHH;

yuawuecs noaydant 603MOACHOCNb HAYUYUMbCA.!

YCTaHABJIMBATh  TPUYMHHO-CIICJCTBEHHBIC  CBSI3M; CTPOMTH  JIOTMYECKHUE  PACCYKICHHUS,
YMO3aKITIOYeHHUS! (MHIyKTHBHBIC, ICTYKTUBHBIE U TIO aHATIOTHH ) U BEIBOJIBL;

(dhopMupoBaTh YU4eOHYIO U OOIIEIOB30BATEILCKYI0 KOMIIETEHTHOCTH B O0JIACTH HCIIOB30BAHMS
MH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHojIorui (MK T-koMmneTeHTHOCTH);

BUICTh (DU3MYECKYIO 3371auy B IPYTUX JAUCIHMIUIMHAX, B OKPYXKAOIICH )KU3HU;

BBIJIBUTaTh THUIOTE3bl TNPH PEHICHWH Y4YeOHBIX 3aJa4 M TOHUMATh HEOOXOIUMOCTh HX
MIPOBEPKH;

IUTAHUPOBaTh M  OCYILIECTBIISATh JICATEIHOCTh, HANPABICHHYID Ha peEIIeHUE 3alad
MCCIIEI0BATEIBLCKOTO XapaKTepa;

BBIOMpAaTh HanboJee panoHaIbHbIe U YPPEKTHUBHBIE CIOCOOBI PEIICHHS 33/1a4;
MHTEPIPETUPOBaTh MHPOpMALUK (CTPYKTYPHPOBATh, IIEPEBOANUTH CIUIOIIHOW TEKCT B TaOJIHMILY,
MPE3CHTOBATH MOJYYECHHYIO HH(popMaIto, B TOM Yuciie ¢ momoinipto UKT);

OLICHUBATh WH(POPMAIIHIO (KPUTUYECKAsl OLIEHKA, OI[CHKA JOCTOBEPHOCTH);

yCTaHaBJIMBaTh IPUUYNHHO-CIIEICTBEHHbBIE CBSI3U, BHICTPAUBATh PACCYKACHUS, 0000ILIEHHS.

KOMMYHHKATHBHbBIC
yuawuecs Hayivamcs.

OpraHU30BBIBATh yU4E€OHOE COTPYAHUYECTBO M COBMECTHYIO JCSATEIBHOCTh C YUHTEIEM U
CBEPCTHUKAMHU: OMPENIEISTh eI, paCIpeaeNaTh (GYHKIIMU U POJIM yYACTHUKOB;
B3aMMOJICHICTBOBATh M HAXOJUTH 00IIUE CHOCOOBI PaboThI; paboTaTh B IpymIe: HAXOAHUTH
olmiee peuieHWe U paspeliaTh KOH(MIUKTHI HAa OCHOBE COIJIACOBAaHMUS MO3ULUN U ydéra
WHTEPECOB; CIyIIaTh MapTHEpa; (OPMyIHUpPOBaTh, apTyMEHTHPOBaTh M OTCTaMBAaTh CBOE
MHEHHE;

MIPOTHO3UPOBATh BOSHUKHOBEHNE KOH(DIMKTOB MPU HATMYUH PA3HBIX TOUYEK 3PEHHS;

pasperniaTh KOH(PIUKTHI HA OCHOBE y4€Ta MHTEPECOB U MO3UIUN BCEX YUYACTHUKOB;
KOOPJAMHHUPOBATH U IPUHUMATh Pa3IudHbIC MO3ULIMHA BO B3aUMOJCHCTBUY;

apryMEHTUPOBaTh CBOIO IMO3UIHMI0 M KOOPJAMHUPOBATh €€ C MO3UIUSMU MapTHEPOB B
COTPYJHUYECTBE MPHU BBIPAOOTKE OOIIEro pernieHnst B COBMECTHOM JeSITeTbHOCTH.

IlnannpyemMsble pe3y/ibTaThl 110 TEMaM Kypca
1.1. TenuioBble siBJeHus (22 yaca).

JIN4YHOCTHBIE Pe3yJIbTAaThl 00YUYCHUS:

CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUUECKUX YMEHUH;

pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYalbHBIX W TBOPUYECKHUX CIIOCOOHOCTEH
ydamuxcs;

yOeXAeHHOCTh B BO3MOKHOCTH [TO3HAHUS IPUPO/Ibl, YBaXKEHNE K TBOPLIAM HAyKH W TEXHUKH,
OTHOIICHHE K (PU3UKE KaK K HJIEMEHTY 00IIeueI0BeYeCKOM KYIbTYpHI;



e TpUOOpETEeHUE MOJOKUTEIHHOIO SMOLMOHAIBHOTO OTHOIIEHHS K OKpYXKarolled NMpupone u
caMoMy ce0e Kak 4acTH NMPUPObI, KEIaHHE MO3HaBaTh MPHUPOAHbIE OOBEKTHI U SIBJICHHS B
COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTSIMUA U UHTEPECAMHU.

MeTanpeaMeTHble pe3yJabTAThbl 00yUYeHHs

® OCBOCHHE NMPUEMOB JICHCTBUN B HECTAHIAPTHBIX CUTYaIUSX.

® TpUOOpETEeHHE OIbITa CAaMOCTOSATENBHOIO IOMCKA, aHaiu3a M orbOopa HHOpPMaLUU C
WCIOJIb30BAHUEM DPA3JIMYHBIX MCTOYHHKOB M HOBBIX HMH(OPMAIIMOHHBIX TEXHOJOTHH s
pelleHrs o3HaBaTeNIbHbIX 3a/1a4;

e (¢dopMupoBaHHE YMEHUN BOCHPHUHHUMATh, MepepadaTbiBaTh U MPEIbIBISATh UHGOPMAIUIO B
CIIOBECHOM, 00pa3HOH, CHUMBOJMYECKOW (Qopmax, aHaIM3UpOBaTh U IepepadaThiBaTh
MOJTyYeHHYIO HH(OpMAIHIo;

® BBIICIATH OCHOBHOE COJCpKAHWE MPOYMTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHl Ha
MOCTaBJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

IIpeaMeTHbIe pe3yabTaThl 00y4YeHHs
Ha yposne 3anomunanus

e (usnyecKue BETUUYMHBI U MX YCIIOBHBIE 00O3HAUYEHHUS: TeMIlepaTypa, KOJIMUYECTBO TEIUIOTHI,
ylIenbHas TEIUIOEMKOCTh, VIeNbHas TEIUIOTa CropaHus TOIUIMBA, YAEIbHAas TEIioTa
IUIaBJICHUS, YIENbHAS TEIUIOTa MapooOpa30OBaHHUS.

e (¢usnueckue Npudopkl: TUHEIKA, CEKYHIOMED, TEPMOMETD;

® METOJbl U3Y4YeHUs (PU3NUECKUX SBJICHUI: HAOII0IeHUE, SKCTIEPUMEHT, TEOPHUSL.

BocniponsBoauTs:

e omnpeleNeHHsl TOHITUN: W3MepeHHe (PHU3MUECKOW BEIMYMHBI, II€HA JEJICHUS IIKaJbI
M3MEpUTENBHOTO pubopa;

e oOmpeAeNeHUs] MOHATHI: TUMoTe3a, abCOMIOTHAS MOTPEIIHOCTh M3MEPEHHUs, OTHOCHTEIbHAs
MOTPEIIHOCTh U3MEPEHUSI.

® 3aKOH COXPaHEHHUS SHEPTHH B TEILJIOBBIX MPOIIEcCcax

e rpaduk Ha3zoBBIX MEPEXOIOB IS JHOOBIX BEIICCTB.

Ha yposéne nonumanusn
[TpUBOIUTE TPUMEPBHL:

e (usnueCKUX SBICHUMH, IJIaBICHUS, TapooOpa30oBaHusl, KOHIEHCAIIMH, KPUCTAIUTH3AINH;

e (usnUeCKre TEPMUHBI: MOJIEKYJIa, aTOM, BEI[ECTBO, MaTEPHSI,;

® CBsI3b MEX/1y TeMIepaTypoll U CKOPOCTHIO IBUKEHUS MOJIEKYT;

OOBACHATD:

® pOJb M MECTO DKCIIEPUMEHTA B MPOIIECCE MO3HAHMUS, TIPUYMHBI IOTPEITHOCTEH M3MEPEHUH U
CIIOCOOBI X YMEHbILIECHUS

® IIOCTOSTHCTBO TEMITEPaTyphl IpH (a30BBIX MEPEX0Oaax

® TIPUHLUIIBI paOOTHI TEIUIOBBIX ABUTATEIEH.

Ymemo:
Ipumenamo 6 cmanoapmHuIX CUMYAYUsX

® 3MEpATh, BPEMS;, TEMIIEPATypPy, BBIYUCIATH IMOTPENIHOCTh MPSMBIX H3MEPEHHHA JTHX
BEJIMYMH, MOTPENIHOCTh HM3MEPEHUN MallbIX BEIMYWH, 3alHCHIBATh PE3YyNbTAThl IMPSMOTO
U3MEpEHUS C YUETOM a0COJIFOTHON MOTPEUTHOCTH.

® COOTHOCHTH (PM3MUECKHUE SIBICHHUS U TEOPUH, UX OOBSCHSIONINE,

® JCITOJIb30BATh JIOTMYECKHE OIEpaldy IPH OIWCAaHWH TIpolecca W3ydeHUs (PHU3HMUECKUX
SIBJIEHUM.

e Pemarh 3a7aun Ha TEMJIOOOMEH B TEIUIOM30JIMPOBAHHBIX CHCTEMAX.

1.2. DaexkTpuyeckue siBjaeHus (27 yacos)

JIN4YHOCTHBIE Pe3yJIbTAaThl 00YUCHUS:
® CaMOCTOSITEIbHOCTh B NMPUOOPETEHMH HOBBIX 3HAHUNW M MPAKTHUYECKUX YMEHHI; pa3BUTHE
M03HABATENIbHBIX HHTEPECOB, UHTEJUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN yJalluxcs



® MPHOOPETEHHE TMOJIOKUTEIIHHOTO AMOIMOHAIBHOTO OTHOILICHHUS K OKpYXarolled Mpupoje u
caMoMy ce0e Kak 4acTH MPUPOJbI, KeJlaHHE MO3HABaTh MPUPOJHbIE OOBEKTHl M SIBJICHUS B
COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSIMU U HHTEPECAMH;

e MOTHBalUMsA OOpPa30BAaTEIbHON JEATENPHOCTH LIKOJPHHUKOB HA OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOI'O MOAX0/A.

MertanpeamMeTHble pe3yJbTaThbl 00y4YeHHs:

® OCBOECHHE NPUEMOB JICHCTBUI B HECTAHIAPTHBIX CUTYaLUsX.

e (opmupoBanue ymMeHuil paboTarh B IpyIie, BECTH TUCKYCCHUIO, NPEJICTABIATh U OTCTAMBATh
CBOU B3IJISAJBI M YOCXKICHUS;

® pa3BUTHS MOHOJIOTMYECKOW M JMAJIOrMYECKOM peuM, yMEHHUs BbIpakaTb CBOU MBICIH U
CIOCOOHOCTh BBICITYIIaTh COOECEeNHMKA, MOHUMATh €ro TOYKY 3pEHHUs, NpH3HABaTh IIPABO
JPYroro 4ejJoBeKa Ha NHOE MHEHHUE;

e (QopmupoBaHUE yMEHHUI BOCIPHHHMATh, MepepadaThiBaTh U MPEIbSIBIATh MHOOPMAIMIO B
CIIOBECHOM, 0O0pa3HOH, CHMBOJIMYECKOM ¢opMmax, aHaIM3UpoBaTb U IepepadaThiBaTh
MOJTyYeHHYIO HH(OpMAIHIo;

® BBUIEISATH OCHOBHOE COJEP)KAHHWE INPOYUTAHHOIO TEKCTA, HAaXOJUTh B HEM OTBETHl Ha
IIOCTaBJIEHHBIE BOIIPOCHI U M3JIarath €ro;

IIpenmeTrHble pe3yabTaThl 00y4eHHUs:
Ha yposne 3anomunanus
¢u3nveckue BEMTUYMHBI U HMX YCIOBHBIE O003HAUEHUS, €AMHUIBI U3MEPEHUs: 3apsj, CHiia TOKa,
HalpsKeHUe, CONPOTUBIICHUE, SJIEKTPUIECKasi EMKOCTh; ()OPMYIIbI TaHHBIX (PU3MYECKUX BEJINYMH;
e (usnueckue npubOPsl: aMIepMeETp, BOILTMETP, OMMETP.
BocnponsBoauTs:

e OIpeAeseHUs] TMOHATUN: 3JEKTPUUYECKUM TOK, B3JIEKTPUYECKOE I10JI€, 3JIEKTPOH, IPOTOH,
HEHTpOH, aTOM, MOJIeKYJ1a

e OmpezeNeHue Mo MUIaHy: CUIIbI TOKA, HAIPSYKEHUs, COPOTUBIICHUS, IEKTPUUECKON EMKOCTH;

e rpaduKU 3aBUCUMOCTH: CUJIbI TOKA OT HANPSYKEHUs!, CUJIbl TOKA OT CONPOTHUBIICHUS.

® pa3inyaTh MOCJIEOBATEIbHOE U NapauIeIbHOE COEIUHEHUE NTPOBOJHUKOB B 3JIEKTPHUUECKUX
LEensX.

OnuceIBaTh:

e HaOmojaemble JEMCTBHS DIEKTPUYECKOIO TOKAa: CBETOBOE, TEIUIOBOE, MAarHUTHOE,

XUMHYECKOE.
Ha ypoene nonumanusn

® CYUIECTBOBAHME Pa3IMUHBIX BUJOB HOCUTENEH 3JIEKTPUUECKOTO TOKA;

® Dpa3IMYHBIA XapakTep HOCUTENH 3JIEKTPUUYECKOT0 TOKa B MPOBOJHUKAX, MOIYIPOBOJAHUKAX U
INEKTPOJINTAX.

® 3aBHCHMOCTb COIPOTHBIIEHHS TPOBOJHMKA OT JAJIMHBI, CEYEHUS U MaTepuaa.

® OO0BACHATH CYTh KOPOTKOI'O 3aMBIKaHHUS.

® OOBACHATH YCTPOICTBO AJIEKTPOHATPEBATENIbHBIX TPHUOOPOB.

Ymemes:
IIpumenamo 6 CmanOapmMubIX CUMYAYUAX.:
® ONpeaeNsITh HEM3BECTHbIE BEMUYMHBI, BXoslIe B hopmynbl: 3akoHa Oma, 3akoHa JIxoyns -
Jlenua, 2JIeKTpUYECKOM EMKOCTH, COIPOTUBIICHHUS];
CTPOUTH TpaUKH BOJIBT - AMIEPHBIX XapaKTEPUCTUK MPOBOIHHKA;
HaXOJUTh MPOSBICHHUE TETJIOBOTO JICHCTBUS TOKA B OBITY M TEXHHUKE;
pelmaTte 3a7ady Ha BUABI COEAUHEHHM TPOBOJHUKOB;
® YEPTUTH NIEKTPUUECKUE CXEMBI LICTIEN.
IIpumenamo 6 HeCMAHOAPMHBIX CUMYAYUAX

® [UIAHUPOBATH MMOMCK PEIICHUS MTPOOJIEMBI, OLIEHUBATH MOTY4YEHHBIE Pe3yJIbTaThl;

® JCIIOJIB30BATh TEOPETUUYECKHE METO/Ibl HAYYHOT'O TIO3HAHMSI,

e pemarb KOMOMHUPOBAHHbIE 33/]a4l HA KOMOMHUPOBAHHOE COEIMHEHHE TPOBOTHIKOB

e pemarth 33Ja4M Ha pacyeT pa3BUBAEMON MOIHOCTH B IEKTPUUYECKUX LIETISAX.

Knaccudunuposars:
®pa3IMYHbIC BUIBI COCAUHEHUN 2IEMEHTOB 3JIEKTPUUYECKUX LIEHeH.




1.3. DieKTpoMarHuTHbIE sIBJIeHUs (6 4acoB).

JIn4yHOCTHBIE pe3yJIbTaThl 00y4YeHHsI:

® CaMOCTOSITETLHOCTH B MPHUOOPETEHNH HOBBIX 3HAHUIA U IPAKTHUECKUX YMEHUMH;

e (QopmupoBaHME LEHHOCTHBIX OTHOIICHWH JApPYyr K Jpyry; K aBTOpaM OTKPBITUH U
n300peTeHuil, K pe3ysibTraraM O0yueHus;

® pa3BUTHE MO3HABATENIbHBIX HMHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPUYECKHUX CHOCOOHOCTEH
y4daluxcs

e MOTHBalUMsA OOpPa30BAaTEIbHONW JEATENPHOCTH LIKOJPHHUKOB HA OCHOBE JIMYHOCTHO-
OpPUEHTUPOBAHHOTO MOAX0/1A.

MeTanpeaMeTHble pe3yJbTATbl 00yUYeHHUs :

® BBIJCIATH OCHOBHOE COJEpP)KaHHE ITPOUYMTAHHOIO TEKCTa, HAXOAUTh B HEM OTBEThl Ha
IIOCTABJIEHHBIE BOIIPOCHI U U3JaraTh €ro;

e opranu3anus yuyeOHOM JesITeIbHOCTH, TOCTAHOBKA IIeJICH, TUIaHuPOBAaHHE, CAMOKOHTPOJIS;

e (opmupoBaHuE yMEHHUIl BOCIPHHHMMATh, MepepadaThiBaTh M MPEABABIATh HH(DOpMAIUIO B
CIIOBECHOM, 0Opa3HOH, CHUMBOJMYECKOW Qopmax, aHaJIM3UpOBaTh U IepepadaThiBaTh
MOJIyYEHHYIO HH(POPMAIHIO;

® OCBOEHHE NPUEMOB JICHCTBUIN B HECTAHJIAPTHBIX CUTYaAIUAX.

IIpeameTHbIE pe3yJbTAaThl 00yUYCHUS:
Ha ypoene 3anomunanus,

e (usnueckue npuOOPHI: KOMIAC, MATHUTHAS CTPEJIKA;

® [IpaBMJIA MOJb30BAHKS MAarHUTHOW CTPEIIKOM;
BocnponsBoauTs:

® 1300pa)XKeHNE MAarHUTHOTO MOJIS MIPSIMOTO TOKA M KaTYIIKH;

e 1300paXKeHNE CUIIOBBIMH JIMHUSIMU MarHUTHBIC TIOJISI TOCTOSTHHBIX MarHUTOB | TTOJIST 3€MIIH,

e mpaBuiia OypaBYHKa, MPABOI PYKH U JIEBOU PYKH.

Ha ypoene nonumanus
® MAarHUTHOE MO0JI€, KaK MEpPY 3JEKTPOMAarHuTHOrO B3aUMOJICHCTBHS;
OOBACHATD:

e MarHuTHbI€ $SIBJICHHUS, CBSI3aHHBIE C MPOSBICHMEM MAarHUTHBIX MoJied 3eMiH, TOKa U

MOCTOSIHHBIX MarHUTOB.
Ymemo:
Ilpumenamo 6 cmanoapmHuIX CUMYAYUSX:

® ONpEIENATH MOJII0CA KaTyIIKH, 10 KOTOPOH IIPOTEKAET TOK;

® I[IPUBOJWUTH TPUMEPHI HAINPaBJICHUS CHJIOBBIX JIMHUI TOJII TpH B3aUMOJEHCTBUU
MarHuToB.

[TpuMeHsTh:
e pelmiath KaYeCTBEHHbIE € 3a/1a4H.
Ilpumenamo 6 HeCMaHOAPMHBIX CUMYAYUAX!
® [JIAHUPOBATh MOUCK PEIICHUs TPOOJIEMBI, OIICHUBATH MMOTYYCHHbBIE PE3YIbTAThI;
e pelaTh 33/1a4d Ha ONPEJEIICHUS ABUKEHUS 3apSyKEHHON YaCTUIIbl B MATHUTHOM TIOJIE.




1.4.CBetoBble siBj1eHHUs (8 yacoB)

JIn4yHOCTHBIE Pe3yJIbTATHI 00yYeHHsI:

CaMOCTOSITENTbHOCTh B IPHOOPETEHUN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHU,
¢dbopMHpOBaHKHE IIEHHOCTHBIX OTHOIICHUH Jpyr K Jpyry; K aBTOpaM OTKpPBITHH H
n300peTeHuil, K pe3ysibTraraM O0yueHus;

yOEXKAEHHOCTh B BOZMOXKHOCTH TMO3HAHUS MIPUPO/IbI, YBaXKEHHE K TBOPIIAM HAYKH U TEXHUKH,
OTHOIICHHE K (PU3HKE KaK K IJICMEHTY OO0IIEeUYEIIOBEYCCKOM KYIbTYPHI;

MOTUBausA O6pa3OBaTeHbH0ﬁ JACATCIIBHOCT IKOJIBHUKOB Ha OCHOBE€ JIMYHOCTHO-
OPUEHTUPOBAHHOTO MOAXO0/A.

MeTanpeaMeTHble pe3yJbTATbl 00yUYeHHUs :

OCBOEHUE MPUEMOB JIEUCTBUN B HECTAHIAPTHBIX CUTYALIUSIX.

(dbopMupoBaHHe yMEHUN paboTaTh B TPYIIE, BECTH JUCKYCCUIO, IPEJICTABIATh U OTCTauBaTh
CBOU B3TJIAAbI U Y6C)KILCHI/ISI;

Pa3sBUTHA MOHOJIOTUYECKON H Z[HaJIOFI/I‘ICCKOﬁ peur, yMCHHA BbIpaXaTb CBOW MBICIHN U
CIIOCOOHOCTH BBICIYIIATh COOECeAHMKA, MOHMMATh €ro TOYKY 3pEHus, MPU3HABAaTh IMPaBO
JPYroro 4eaoBeKa Ha MHOE MHEHUE;

OBJIAACHUC 3BPUCTUYCCKUMHU METOAAMU PCUICHUA HpO6JICM;

MPUOOPETEHUE OIbITa CAMOCTOSITEILHOTO TIOWCKA, aHanw3a W oTOopa wHbOpMamuu ¢
UCIOJIb30BAHUEM Pa3NIMYHBIX HCTOYHUKOB M HOBBIX HH(OPMALMOHHBIX TEXHOJOTHH is
peIICHUA MO3HABATCIIBHBIX 3a/1a4,

IIOHUMAaHHUEC paSJ'II/I‘-II/Iﬁ MCKAY HUCXOIHBIMH (baKTaMI/I U TUIIOTC3aMU IJIsI UX O6T;$ICH€HI/I$I,
TCOPCTUYCCKUMHU MOJCIAMU U PCAJIbHBIMHA O6T)GKTaMI/I;

IIpenmeTHble pe3yJibTaThl 00yUYeHHS:
Ha ypoene 3anomunanus

¢u3nYecKne BEIUYHMHBI W WX YCJIOBHBIE OOO3HAYCHHS, CIMHUIBI W3MEpeHHs: (OKYC,
ONTUYECKAs CHJIA JIMH3BL;

buznueckue npudOpkl: TUH3BI, 3epKaa;

YCTPOMCTBO U JIEHCTBUE TIEPUCKOIIA);

Bocpous3BoauTs:

OIMPCACIICHUC 110 IJIaHY: ONITUYCCKAasA CUJia JIMH3bI, 3aKOH OTPAKCHHUA U 3aKOH MPCIOMIICHUSA

Ha ypoene nonumanusn

SIBJICHUSI TPEJIOMJICHUS U OTPAXKECHUS,

NoJTy4eHrne N300paKeHU B 3epKalle;

MoJIy4eHue N300pakeHUi B JIMH3€ COOMpAIOIEeil U pacCeuBaroIIeH;
MOJIy4€HUs1 N300paKeHMI! B Ii1a3e yeloBeKa.

Ymemes:
Ipumensmo 6 cmaHOapmMHLIX CUMYAYUSIX.

MIPUBOJIUTH PUMEPHI PA3IINYHBIX BUI0B U300paKEHUI B ONTHYECKUX YCTPONCTBAX;
CTPOUTH U300paKEHUS Ha YepTexKe

HpMMeHﬂmb 6 HecmaHdapmelx cumyayusix.

IJIAaHUPOBATD MMOUCK PCIICHUS HpO6J’IGMLI, OLICHUBATH IMOJTYYCHHBIC PC3YJIbTATHI,
HCIOJIB30BAaTh TCOPECTHUYCCKUC MCTOAbl HAYUYHOT'O ITO3HAHU.



Conep:kanue y4eOHOIro MaTepHuasa u
TPe0OBAHNS K YPOBHIO MOATOTOBKH Y4AIUXCS
IHoBTOpenue(2 yaca)
CYM: o kypcy usuku 7-oro kiacca. [leppoHadanbHbIE CBEICHUS O CTPOSHUU BEIIESCTBA.
B3aumopeiicTBue Ten./laBnenne TBepabIX TN, KUAKOCTEH U ra3oB. Pabora. MomHOCTh. DHEprusi.

TensioBble siBjeHusl (22 yaca).
Baok Nel. TensioBoe nBuxkenune. Buabl Termionepenayu.
CYM: TemnoBoe npmwkenue. Temneparypa u e€ usmepenne. lllkana [lenpcus. AGCOTIOTHBIN HYJIb.
Buytpennss sneprus tena. Buapl Teronepeaaun: TemIoNpOBOHOCTh, KOHBEHIIUS, U3IIyYCHHE.
CniocoObl U3MEHEHUsI BHYTPEHHEH SHEprUH Tea .
Baok Ne2. Kosin4uecTBO TemJIOTHI
CYM: KonnuecTBO TENIOTHL. Y IeJIbHAs TEIJIOEMKOCTh BEIIECTBA. Y JieIbHasl TEIIOTa CTOPaHUs..
JLLP. Noe 1 «CpaBHeHHE KOIUYECTB TEIUIOTEI IPU CMEIMBAHUN BOALI PA3HON TEMIEPATYPLLY.
JL.P. No 2 «M3mepeHue yaeibHON TENI0EMKOCTH BEIIECTBAY.
JL.P. Ne 3 «/M3MepeHue BIaKHOCTH BO3AYyXay.
K.P. Ne 1 «Tennosuvle agnenusn»
Baok Ne3. U3MeHeHHe arperaTHbIX COCTOSIHMIA BelllecTBA.
CYM: Paznuunbie coCcTOsIHUSA BellecTBa. [1naBinenue u orBepieBaHNe KPUCTALTUNYECKUX TE.
VnenwpHas Terora miuasieHus. Bnaxnocts Bo3ayxa. Mcnapenue. Konnencanus. Kunenue.
VY nenpHas TemioTa npeodpazoBanus. [IpeoOpa3oBaHue YHEPTUM B TEIIJIOBBIX SBJICHUAX. [[Burarens
BHyTpeHHero cropanus. [lapoas Typouna. KI1/] TemioBoro neuraresns. JK0I0ruueckue mpooieMbl
WCII0JIb30BaHUS TEIUIOBBIX MAIUH.
K.P. Ne 2. «H3menenue acpecamusix coCmosanuil 6eujecmea

2. DieKkTpuuecKue siBjaenus (27 4acos)
Baok Nel. DuiekTpuveckne siBJIeHUA
CYM: DnexTpudeckuid 3apsl (HOCUTEIH - JIEKTPOH WJIM MPOTOH). Mozelb CTpoeHus aToMa. 3aKOH
COXpaHEHHUs JEKTPUUYECKUN 3apsia. DIEKTPpUUYECKOe noJie. DNeKTpoH [IpoBOIHUKY, TUATIEKTPUKH U
MOJIYITPOBOTHUKH. HampskeHHOCTD 3eKTpudeckoro noiist. 3akoH Kynona. DiekTpocraTuyeckas
WHIYKIUS.
Yuawueca oonscnol 3mamo u nomnume:
- CMBICITT (PU3MUECKUX BEIUYUH: dIEKTPHUUECKUN 3apsifl, HANPSHKEHHOCTD JIEKTPUIECKOTO OIS,
- IpeJICTaBIeHUE 00 AMEKTPUUECKUX 3apsaaax UX JETUMOCTH, 00 DJIEKTPOHE KaK HOCUTEIEe
HAaMMEHBILIETO 3JIEKTPUUYECKOT0 3aps/ia, O SIEPHOM MOJIETTU aTOMa U CTPYKTYpPE NOHOB;
-CMBICTT (U3UYECKUX 3aKOHOB: COXPaHEHHUS dJIEKTPUUIECKOTO 3apsaa u Kymona.
Yuawuecsa oonorcnvt ymems:
- pucoBaTh MOJIENIb aTOMa BOAOPO/Ia;
- OIUCHIBATH U OOBSICHATH (PUINYECKUE SIBICHUS: HIEKTPU3AIIMIO TEJl, B3AaUMOICHCTBUE
ANEKTPUUECKUX 3aPSIIOB;
- 00BSACHATH YCTPOMCTBO U MPUHITUT ICHCTBUS DIIEKTPOMETPA.
Baox Ne2. Duekrpnueckuii TOK.
CYM: Dnexktpuueckuii TOK. ['anpBaHMYECKUH 3JIeMEHT. DlleKTpuueckas 1ens. Cuma Toka.
Awmnepmerp. Hanpsixenue. Dnektpruueckoe corpotuieHue. 3akoH OMa i yuyacTKa HenH.
Peocrar. BonbTmeTp. AKKYMYJISITOPBI.
JL.P. Ne 4 «C6opka 37aeKTpUUIECKON 11eNH U U3MEPEHHE CUITBI TOKA Ha PA3IMYHBIX € yJacTKax»
JLLP.Ne 5 «M3MepeHure HanpsyKEHUs Ha Pa3IUYHbIX YYACTKAX HICKTPUUKOMN LIeT
JI.LP.No 6 «PeryiupoBaHue CUJIbI TOKA PEOCTATOM)
JL.P.Ne 7 «M3MepeHre conpOoTUBIICHUS MPOBOJAHUKA TP MOMOIIN aMIEPMETPa U BOILTMETPA.
Bbaok Ne3. CoeanHeHue NpoBOIHNKOB B 1IeNH
CYM: IlocnenoBaTenbHOCTb COEAMHEHUS TPOBOIHUKOB. [lapannenbHoe coeinHeHNE TPOBOJHUKOB.
CwmenraHnable COSTMHEHUS TTPOBOTHUKOB.
K.P. Ne 3 « Dnexmpuueckuti mox. 3akorn Oma ona yuacmra yenu. CoeOuneHus npo8oOHUKO8»
Yuawueca oonocnol 3namo u nomnuma:
[locnenoBarenbHOE U MapaielIbHOE COEAMHEHUE TPOBOJHUKOB.
Yuawueca oonscnovt ymemo:




-coOMpaTh MPOCTEUIITNE DIICKTPUUECKHUE IIETTH U YEPTUTh CXEMBI;
- IeJIaTh aHAJIU3 COCIMHEHUN B DJIEKTPUUYECKOU LIENU.
Baok Ned. PaboTra M1 MOIITHOCTB 3JIEKTPUYECKOT0 TOKA
CYM: PaboTa 1 MOLITHOCTH 3JEKTPUIECKOTO TOKa. HarpeBanne npoBOJHUKOB JIEKTPHUECKUM
TokoM. 3akoH Jlxxoyns - Jlenua. KII/ yctanoBku Konaencarop. Dnekrpudeckas eMKOCTb. DHEPIus
KOH/JIEHCATOPA.
- MpaBWJIa TEXHUKHA O0€301TaCHOCTH TIPH padOTE C AICKTPUICCKUMHU LETISIMHU
JL.P. Ne 8 «/3mMepeHune MOITHOCTH U Pa0OThI TOKA B 3JICKTPUUECKOM JaMIIe)
K.P. Ne 4 « Dnekmpuueckue aenenusi. Paboma u mownocms snexmpuueckozo moxay.
3. DJIeKTPpOMATHUTHBbIE siBJIeHUd (6 4acoB).

CYM: OmneiT Opcrena. MarnutHoe noJjie TOKOB. MarnutHoe mosie. [locTosiHHbIe MarHWTHI.
MarauTHoe MoJie 3IEKTPUYECKOTO TOKA. MarHMTHOE IOJi€ KAaTyIIKM C TOKOM. MarHuTHoe moJie
3emiu. JInHuM MarHuTHOW MHAYKUMU. B3anmonaeiictBre MarHuToB. [[elicTBME MarHUTHOTO TOJISI Ha
MPOBOJIHUK C TOKOM. DJIEKTPUUECKHUI IBUTATEIb
JI.P.Ne 9 «COopKa 3A€KTPOMArHUTa U €r0 MCIBITAHUSD)

JL.P. Ne 10 « M3yuenue paboThl 3JSKTPOABUIATENIS IOCTOSIHHOIO TOKA.

4.CpetoBble siBjieHus (8 4acoB).

Baoxk Nel CseToBble siBJIeHUS

CYM: Hcrounuk cBeta. [IpsmonuHeiiHoe pacnipocTpanenue cBeta. OTpakeHue cBera. 3aKoH
orpakenus. OOpa3oBaHME TEHHU U MOJyTeHHU. 3aKoH npenomieHus. [Inockoe 3epkano. 3epkaabHOe U
paccessHHOE OTPaKEHUE CBETa.

Jlynnsle 3aT™MeHus. 3epkaabHoe u quddy3Hoe oTpakeHrue. MHOTOKpaTHOE OTpaskeHHeE.

Baok Ne2 Onrnuyeckne npudopbl

CYM: Jlunssl. Ontuueckas cuiia auH3bl. @oroannapar. ['na3 u 3penue. Ouku. Jlyna. J[Brmxenue
HEOECHBIX Tl Ha Hebe.

JI.P. No 11 «ITonydyeHnue n300paeHuii ¢ TOMOMIBIO JIMH3BDY.

5. IMoBTopenue 3 uaca.

4. KajgenaapHo - TeMaTH4ecKoe IJIAHMPOBAHHE

Ne Tema ypoka Hara nposene
Ypoka Hus
mian | dakr
IloBTOpEHHUE-24.
1. [IepBoHavasIbHBIE CBEIEHUSI O CTPOSHUHN BEIIECTBA.
B3aumopencreue ten
2. JlaBneHue TBEpbIX Tel, )KUIKOCTeH 1 ra3oB. Pabora.
MomHOCTb. DHEprusi.

TenuioBble siBeHus. (22 yaca)

TennoBoe nemxkenune. Temneparypa. BHyTpeHHss SHEPTHSL.

CrniocoObl M3MEHEHUS BHYTPEHHEN 3HEPTUHU Tea.

TCHHOHpOBO,Z[HOCTB. KOHBCKI_[I/IH. H3J’Iy‘IeHI/IC.

BBoanas koHTpOJILHast padoTa

Nlo g ~w

Oco0eHHOCTH Pa3IUYHBIX CIIOCOOOB TEILIONEepPEaaUn.
[Tpumeps! Terionepenayu B NPUPOJE U TEXHHKE.




KomnuectBo TemnoTel. ENWHUILI KOJIHMYECTBA TEIUIOTEL
VY nenbHas TEIIOEMKOCTE.

9. KonnuectBo TemnoThl. EnuHuIibel koaudecTBa TEMJIOTHI.
VY enpHas TEMIOEMKOCTD.

10. | Pacuét xoanuecTBa TEIIOTHI, HEOOXOAMMOIO IS
HarpeBaHus Tella WU BBIACTSEMOT0 UM IIPU OXJIAXKICHUH.
Jlabopamopnas paooma Nel «Cpaenenue Koauuecme
meniomosl npu CMEUUBAHUU 600bL PA3HOTL
memnepamypul»

11. | 3akoH coXpaHEeHHUs U MPEBPAIICHUS SHEPTUU B TEIUIOBBIX U
MEXaHUYECKUX MPOIeccax.

12. | Jlabopamopuas paboma Ne2 «H3zmepenue yoenvHhoi
mMen10éMKoCcmu meépoozo menay

13. | DHeprus TorMBa.

14. | YnenwHas TEIIoTa CrOpaHMs

15. | ArperarHble cocTosiHus BeulecTBa. [1naBnenue u
OTBEpJIeBaHHE KPUCTAIUINIECKUX Tel. [ paduk miaBieHus
Y OTBEpJCBaHUSI.

16. | YaenbHas TennoTa IjIaBiIcHUs.

17. | Ucnapenue. [lornomenne 3Heprun Npu UCIApEHUH
KHUJIKOCTH U BBIICTICHHE €€ TP KOHICHCAIIHH.

18. | Bnaxxnocts Bo3ayxa CriocoObl orpeieeHHsI BIaXXHOCTH
BO3/lyXa.

Jlabopamopnas pavoma Ne3 «H3mepenue éraxcnocmu
6030yxa)

19. | Kumnenue. Y nenbHas TeIUioTa mapooodpa3oBaHus U
KOH/ICHCAIIHH.

20. | Pemenwue 3amay no teme «TemnioBbie IBICHUS

21. | Pabora ra3a u mapa npu pacuimpeHud. J[purarein
BHYTPEHHET0 CTOPaHUsl.

22. | IlapoBas TypOuna. KII/] TeruioBoro aBuraTerns.

23. | Pemenwue 3amau. [ToaroroBka Kk KOHTPOJILHOM padoTe

24. | KonrpoabHnas padora Nel «TensioBble ssBiaeHusD

duekTpuyeckue siBjieHus (27 4acos)

25. | DnekTpu3amys Tl Ipy CONPUKOCHOBEHUH.
BiaumopeiicTBue 3apssKeHHBIX Tell.

26. | DIEeKTPOCKOI. DIEKTPUUECKOE IOJIe.

27. | demuMocCTh deKTpruecKoro 3apsaa. CTpoeHne aToMa.

28. | OOBsICHEHUE PIEKTPUIECKUX SBIICHHN.

29. | IIpoBOAHMKH, TIOTYIPOBOTHUKH, U HETIPOBOHUKA
JIEKTPHYECTBA.

30. | Dnekrpuyueckuii TOK. ICTOUHUKH JIEKTPUIECKOTO TOKA.

31. | Dnektpudeckas 1emnb U e€ cocTaBHbIe YacTu. [IpaBuna
TEXHHUKHU 0€30MacCHOCTH MU paboTe C INEKTPUUECKUMU
HeMsIMU

32. | DiekTpudeckuii TOK B MeTayax. JleicTBus
asieKTprueckoro Toka. Hampasienue Toka.

33. | Cuma toka. EnuHUIEBI CHITBI TOKA.




34.

Amnepmetp. 3mepenue cuiibl Toka. Jlabopamopnasn
paooma Ned «Coopka 3nekmpuueckoul yenu u usmepeHue
CUJIbl MOKA 8 €€ PA3IUYHBIX YUACHKAX)

35. | Dnekrpuueckoe HanpshKeHne EquHUILBI HanpsHKeHUS.
BonbrmeTp. M3mepenue HanpsHKeHUs.

36. | Jlabopamopnas paboma Ne5 «H3mepenue nanpasriceHus
HA PaA3nuYHbIX PUACMKAX INeKMPU1ecKoil yenuy

37. | DnekTpudecKkoe CONpPOTUBIIEHUE MMPOBOIHUKOB. EIMHUIIBI
COIIPOTHBJICHUSI.

38. | 3aBuCUMOCTb CHJIBI TOKA OT HamnpsokeHus. 3akoH OMa aiis
y4acTKa Lenu.

39. | Pacuér conpoTuBieHus MPOBOJHUKOB. Y IeIbHOE
COIIPOTHBIICHUE.

40. | Peocratsl.
Jlabopamopnas paboma Neb «Pezynupoeanue cuivl
MOKA peocmamom

41. | Jlabopamopnasa paboma Ne7«Onpedenenue
CONPOMuUBIeHUA NPOBOOHUKA RPU HOMOWU 80TIbIMMEMPA
U amnepmempar

42. | IlocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB

43. | IlapamnensHOE COEAMHEHUE TPOBOTHUKOB.

44. | Pemenue 3a1a4 Ha MpUMEHEHHUE 3akoHa OMma.

45. | PaboTa 1 MOIIHOCTB AIEKTPUUIECKOTO TOKA.

46. | Jlabopamopuas paboma Ne8 « Hzmepenue mowgpocmu u
padomusl moKa 6 31eKmMpuU1ecKoll 1amne)

47. | HarpeBanue npoBOAHMKA 3JEKTPUUECKUM TOKOM 3aKOH
JIxoynsa-Jlenna. Jlamna HakanuBaHus

48. | . DnexTpoHarpeBatesnbHble Tpubopsl. KopoTkoe
3amblkanue. Ilpenoxpanurenu.

49. | Pemenue 3amau. [loarotoBka Kk KOHTPOJIBHOM padoTe.

50. | KonrpoabHasi pagora Ne2 mo Teme: «JaeKTpHIECKHE
SIBJICHUS»

51. | Konnencarop.
Pabota Hag ommOKamu.

DJIeKTPOMATrHUTHBIE sIBJIEHHA (6 YacoB)

52. | MarautHoe noje. MarHuTHOE MOJIe MPSMOTO TOKa
MarHuTHbIE JIMHUU.

53. | MarauTtHoe mojie KaTylKu ¢ TOKOM. DJIeKTPOMAarHUTHI.
[IpumeHeHue 31eKTPOMarHuToB.
Jlabopamopnas pavoma Ne9 «Coopka 3nekmpomaznuma
u €20 ucnvlmanue)

54. | [loctosiHHBIE MarHUTHI. MarHUTHOE MOJI€ TOCTOSIHHBIX
MarHuToB. MaruuTHoe nose 3emMi.

55. | leiicTBHE€ MarHUTHOI'O MOJISl HA MPOBOJIHUK C TOKOM.
DNEeKTPUYECKHUM IBUTATENb.
Jlabopamopnasa pavoma NelO «H3yuenue
INEKMPUUECKO20 08U2amensi NOCMOAHHO20 MOKA HA
Modenuy

56. | YcTpoiCTBO 3IeKTpOM3MEPUTENBHBIX TPUOOPOB.

IToaroroBka K KOHTPOJILHOM paboTe




57.

KonTpoabHas padora Ne3 «eKTpoOMarHuTHbIE
SIBJICHHSD)

CgeToBble siBJIeHNs (8 YacoB)

58. | Pabora Hag ommoOkamu.McTOUHUKY CBETA.
PacnipocTpanenue cBera.

59. | OrpaxeHue cBeta 3aKOHBI OTpaXkeHUs cBeTa. [1mockoe
3epKaJIo.

60. | IIpemomnenue cBeta. JIna3pl. OnTuueckas CHiIa JUH3BI

61. | M300pakeHus, 1aBaeMble JTUH30M

62. | .Jlabopamopnas paboma Nell «Ilonyuenue
u300paxicenusn npu nomowju aun3el » 1'1a3 u 3peHue

63. | Pemenwue 3amau. [ToaroToBka K KOHTPOJIBHOM padoTe.

64. | KourpoabHasi pagora Ned «CBeToBBI€ SIBJIECHUS

65. | PaGora Hax ommOkamu. Bugumoe qBUKECHHUE CBETHIIL.

IoBTOpenue-3 u.

66. | IloBropenme kypca puzuku 8-oro kinacca. [logroroska k
UTOTOBOM KOHTPOJIBHOH padore.

67. | UToroBasi KOHTPOJILHAs padoTa 1o Kypcy ¢pusnkn 8-
oro KJjacca.

68. | Pabora Hag ommOKkamu.




IMPNJIOKEHHUE Nel

IlepeyeHb KOHTPOJBLHBIX MEPONIPUATHIH, (pOpMBbI. [IepHOAUYHOCTDH M MOPATOK TEKYIIEr0
KOHTPOJIfAA YCIIeBA€MOCTH — KOHTPOJIbHBIX, 324€TOB, CAMOCTOATEJIbHBIX PadOT U T.1.), TEMbI

JIa00PaTOPHBIX M MPAKTHYECKHUX PadoT

KonrtpomnbHbie paboThl

Jara

I1JIaH

(dakt

Jlaboparop-
HbIE pabOTHI

Jara

I1J1aH

bakT

BBoaHas KOHTpoOsIbHAA
pabora

JI.P. Ne 1 «CpaBHeHuE
KOJWYECTB TENJIOTHI IPH
CMEIIMBAHUN BOJILI Pa3HOU
TEMIEPATYPELY.

K.P. Nel « TennoBeie
SIBJICHUS

JI.P. Ne 2 «M3mepenue
VAEIbHOU TEIUIOEMKOCTH

BCIICCTBAN.

K.P. No2 « JL.P. Ne 3 «l3mepeHue
DIEKTPUUYSCKHUE BJIAYKHOCTH BO3JIYXa».
SIBJICHUSA

K.P. Ne3 « JL.P. Ne 4 «C6opka
DEKTPOMArHUTHEIE DJIEKTPUYECKOH SN U
SIBJICHHS» H3MEPEHNE CHJIBI TOKA Ha

PA3IUYHBIX €€ yIaCTKaX)»

K.P. N4 « CeeToBEIE
SIBJICHUSDY»

P.Ne 5 «M3mepenune
HapsDKEHUS HA PA3IAYHBIX
YYaCTKaX DIEKTPUUKOH IIETTN)

K.P. «<HToroBas

JL.LP. No6 «PerynupoBanue
CWJIBI TOKA PEOCTATOMY.

JI.LP.Ne 7 «3mepenue
COIMIPOTUBJICHUA IPOBOJHHUKA
OPU IIOMOIIN aMIIEpMETPa U

BOJIETMETPA».

JI.P. N8 «l3mepenue
MOIIHOCTHY ¥ pabOTHI TOKA B
JIEKTPUYECKON HETINY

JI.P. No9 «Chopka
SJIEKTPOMATHUTA Y UCHBITAHUE

€ro JICUCTBH»

JIL.LP. Nel10 «M3yuenue
SJIEKTPOABUTATEIS
IIOCTOSIHHOT'O TOKa»

JI.LP. Nell «Ilonyuenue
“300paKEHUS C IIOMOIILIO
JINH3ED)




IMPUJIOKEHHUE Ne2

KoHTpoJibHbIEe padoThl 1J1s yyammxcs 8 kiace

Beoonas konmponvnas paboma Bapuanm 1

1. Bopa ucnapuiiack u npeBpaTuiiachk B nap. Kak npu 37oM U3MEHWIOCH IBUKEHUE U
pacnookeHne MoeKy? VI3MEeHIITNCh JI TIPH 3TOM CaMH MOJIEKYJIbI?
2. bop3sas pa3BuBaet ckopocTth 10 16 M/c. Kakoii myTh OHa MOXET IPEOI0JIETh 3a 5

MUHYT?

3. Haiiaure Bec Tena maccoit 800 r. U300pa3ute Bec Tena Ha yepTexe B BHIOpaHHOM
maciurabe.

4. Kaxkoe j1aBJieHUE OKa3bIBACT MAJIBYMK MAcCOil 48 Kr Ha M0JI, €CIIH IUIOIIA/Ib ITOIONIB €ro
06yBu 320 cm?

5. Kakas paboTa coBepIraeTcsi Ipyu paBHOMEPHOM MObEME TPAaHUTHOM IIUTH 00BEMOM 2

M° Ha BBIcOTY 3 M . ITnoTHOCTH TpanuTa 2700 Kr/m®

BBoanas koHTponbHast pabora Bapuanr 1

=

[Touemy apomar yXOB YyBCTBYETCSI HA PACCTOSIHUH?

2. C Kako¥ CKOPOCTBIO IBIXKETCS KUT, €CIU TSl IPOXOXKIEHUS 3 KM eMy MOTpeOoBaIoCh 3
muH 20 c.

3. Haiinure cuiy TsKecTH, IeHCTBYIOINIYIO Ha Teno Maccoi 1,5 1. U3o0pasute cuiy TskecTu
Ha YepTeKe B BBIOPAaHHOM MacmiTaoe.

4. Ha kaxoii riryoune naBieHue Bojsl B Mope paBHO 2060 kI1a? [110THOCTE MOpPCKO# BOJIBI
1030 kr/m®

5. CKoJIbKO BPEMEHH JIOJDKEH padoTaTh HACOC MOIIHOCTHIO 50 KBT, 4TOOBI U3 MIaXThI

riy6unoii 150 M oTkauaTh Boay o6bemom 200 M°  ITnotHocTs Boas 1000 Kr/m®

Koumponvnas pabomaNol «Tennoevie sae1enus)
1 Bapuant

1. Kakum crmocoboM Terionepenadn oCcyiecTBisieTcs: nepenayda sHepruu ot Conaia x 3emiie?
A) TEmI0NnpoBOIHOCTHIO,
b) nznyuenuewm,
B) xonBexkuuei,
I') Bcemu Buiamu niepeuricieHHbIME B A, b, B.
2. Kakas pusnyeckas Benn4anHa OonpeaessieT KOJIMIECTBO TeIUIOTH, HEOOX0IUMOE JIJTsl HarpeBaHuUs
BemecTBa Maccoit 1 xr va 1°C?
A) ynenbHast TEII0EMKOCTb.
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 npeBpaieHnu JKUAKOCTH B T1ap,

F) Cpcau OTBCTOB HET MMPAaBUIILHOTO.



4. O0bsICHUTE, 3a4eM HYKHBI IBOMHBIC CTEKJIA B OKHAX?
5. Kakoit popmysoit Hao BOCTIOIB30BATHCSA, JUIS paciyeTa KOJUIECTBA TETUIOTHI MPH KPUCTATUTU3AIIUN
(oTBepaeBaHun)?
basoeviit yposens
6. Kakoe komnuecTBo TermioTsl HeoOxoaumo 11t HarpeBanus 200 T amomunwms ot 20 °C 1o 30 °C?
VY nenbHas TermtoeMKocTh amomMuaust 920 1x/xr °C?
7. Kakoe KoJM4ecTBO TEIIOTH HEOOXOIUMO 3aTPAaTUTh, YTOOBI paciiaBUTh 1 KT CBUHIIA B3STOTO MIPH
TeMIepaType miaBienus? YienpHas TemnoTa IIaBieHns CBUHIA cocTanseT 2,5 10* [ix/xr.
Ilosvtuennutii yposens
8. CKoJIbKO HAJI0 CK€Ub KaMEHHOTO yTIJisi, 4To0bI pactuiaBuTh 500 T b4, B3STOrO MpU TEMIIEpaType -
20 °C? Bocrnonb30BaThCsl TAOJIUIICH.
9. CkonbKo Haf0 Ckeub criupta, 9To0bl 200 T kere3a B3aToro npu temmeparype 39 °C mosectu 10
kureHusi? Bocnonb30BaThes TaOIHUIIEH.
2 BapuaHT

1. Kakum criocoboM Terionepeayi OCyIIeCTBISIETCS HAarpeB KBAPTUPHI 3UMOIA?

A) TenI0npoBOIHOCTEIO,

b) uznyuyenuem,

B) xonBeknue,

I') Bcemu Buamu nepeunciaeHHbIME B A, b, B.
2. Kakas ¢usnyeckasi BETMIHHA ONPEIEIISICT KOJTHYECTBO TETUIOTHI, HEOOXO0MMOE JIJISl OXJIAXKICHUS
BemecTBa Maccoit 1 xr va 1°C?

A) ynenbHas TEMI0EMKOCTb,

b) ynenvHas Teriora ruiaBieHus,

B) yaenbnas Temiora cropanus,

I') cpenu 0TBETOB HET MPaBUIHLHOTO
3. IIpu kakoM mpoliecce KOJMUECTBO TEIJIOTHI BhIUMCIIsAETCs o Gpopmyie: Q=mL?

A) npu HarpeBaHuu,

b) npu nnaBnenuwu,

B) mpu npeBpatieHun KUAKOCTH B map,

I') cpenu OTBETOB HET MPaBUIBHOTO.
4. O0BsicHUTE, TIOUYEMY BBIPAKEHHE «IITy0a TPeeT» HE BEpHO?
5. Kakoit popmysoit Haio BOCTIOIB30BATHCSA, U pacieTa KOJTUIECTBA TETUIOTHI BBIJCIUBIIETOCS TTPH
KOHJIeHcauuu?

basoeuviit yposens

6. Kakoe xonuuecTBo TemI0Thl HeoOxoaumo i octeiBanust 200 r amromuaus ot 80 °C go 20 °C?

VnenpHas TermoeMkocTh amoMuaus 920 [x/kr °C?



7 .Kakoe KoJM4ecTBO TEIIOTH HEOOXOAMMO JIJIsl OOpaIleHus B TTap 5 KT BOABI, B3SATOU MPHU
106
TeMIlepaType KUIeHus. Y AelbHas TeIIoTa mapooOpazoBaHus Boibl cocTaBiset 2,3'10° JIx/kr.
Ilogvtuennulit yposens
8. CKOJIBKO HAJIO CXKEUb IPEBECHOTO YIS , 9T00BI pactuiaButh S00 T 1612, B3SITOTO TIPU TEMITEPATYPE -
20 C? Bocnonp3oBaTbCs TaOJIHUIIEH.
9. Ckonbko HaJo cxxedb Oyporo yrist, uToobl 200 T Meau B3siToi ipu Temrieparype 85°C o kureHus?

Bocmonbs3oBarbses Tabnunei.

Ne| BewectB | ILmor | Ya. V. V. Temmnep V.
0 HOCTb | Temioe | TemnoT | Temior | arypa | Temmep TEIIOT

Kr/M° | MKOCTH | a a maaBie | arypa Bu et a
Jlx/kr | mnaBne | mapoo6 | Hus °C | KUIEHU TOIINBA  |cropaH

°C HUS pazoB. s; °C us
Jox/xr | Jx/kr JIx/xr

1 iﬂf"M“H 2700 | 920 |3,9-10°|9,210%| 660 2467 | Tlopox _31”836
2 Bona 1000 4200 emaren | 2,3°10° 0 100 JlpoBa cyxue -Z:ngﬁ
3 | Jeneso | 7800 | 460 | 2,710°|6310°| 1539 | 2750 | Topd -1136
4 Jen 900 2100 | 3,4-10° | Boma 0 Boga | Kamen. yroms fgﬁ
> | Mex» | 8900 | 400 |2,110°|48-10°| 1085 | 2567 | Crupr 2
° lpryn  |13600 | 140 | %%M0|03:0°| 39 | 35y | JWesecmyro | S
" | Commen | 11300 | 140 91%? 0,8:10° | 327 | 1740 | Bypsiii yrom .1156
8 lcompr | 800 | 2500 |1,110°|0910°| -114 | 78 | Beusmm o

Koumponvuas pa60ma Ne2 «3J1el<mpultea<ue A6JICHUA)

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

conpotuBienue, ecim Ri=2 Om, R2=3 Om, R3=6 Om, R4=5 Om.

] R1 | Rz R3 | R4 —

Puc. 1.
4. Kakoii TOK TeueT uepe3 BOIbTMETP, €CJIA €ro conpoTuBiaeHue 12 KOM U OH MOKa3bIBaeT

HanpsbkeHue 120 B?



5. DnekTpuueckas 1nedb, ceIaHHas U3 HUKEITMHOBOW MPOBOJIOKH, (yaensHoe conpoTuBiieHre 0,4 Om
MMZ/M) JUIMHOM 56,25 M m nomaaeio cedeHus 1,5 MMZ, MPUCOEIMHEHA K CETH C HampsbkeHueM 120
B. Omnpenenute cuny Toka, MIPOTEKAIOIIETO 110 CIIUPAIIH.
Iogvtuennulit ypogens
6. Omnpenenute oOliee COMNPOTUBIEHUE WENH NPU  IOCIEIOBATEILHOM COCIUHEHUH
IIPOBOIHHUKOB, €Clii Hanpsukenue pasao 3 B, 1= 1 A, =10 A.
7. Vlcrione3ys cxeMy puc. 2, onpeenTe o0IIee HanpspkeHUE B IS , €CITM aMIIEPMETP MOKa3bIBaeT 5

A, R1=2 Om, R2=3 Om, R3=6Owm,

\:I‘@D

Puc. 2

8. Cuia Toka B 1ienu cocrasiisieT 2 A. Uto 310 o3HavaeT?

2 BapUaHT
ba3zoswuii yposens
1. Kakoro 3Haka 3apsii UMEeT 3JIEKTPOH?
2. Kakoe HanpspKeHHe Ha/I0 cO3aTh Ha KOHITaX MPOBOAHMKA conpoTuBieHueM 50 Om, 4ToObl B HEM
BO3HMKJIA cujia Toka 2 A ?
3. Ucnionb3ys cxemy Lienu, H300paXKeHHOH Ha puc 3 onpenenuTe odiiee Hanpsbkenue, ecm Up = 2

B,U>=2B,U3=2B, Us=2B.

] R1 1 R, Rs 1 R4 —

Puc. 3
4. Kakum ripubopoM H3MepsIIoT HanpsbKEHHE, Kak 3TOT MPUOOp U300pakaercs Ha cxemax?

5. Uepe3 amoMUHMEBBIN MPOBOMHUK JUTMHON 0,7 M M TUIoIaapio nonepedHoro ceuenus 0,75 MM?
nporekaer Tok cwiod 5 A. KakoBo HampspkeHME Ha KOHI[AX ATOrO MPOBOAHMKA? Y IenbHOE
COMPOTHBIIEHHE aMOMUHHS paBHO 0,028 OM MM2/M

Tosviuennwiii yposens

6. Onpenenure obliee HanpsHKEHUE MPHU MOCIEI0BATEILHOM COEIMHEHUU MPOBOJHUKOB, €CIIU

cuia Toka paBHa 3A, Ri1=1 Om, Ro= 10 Om.



7.Y4acTOK 1enmu COCTOUT U3 TpeX MpoBOAHUKOB (puc.4) Ri=20 Om, R>=10 OM, R3=5 Owm.

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

\:I‘@D

Puc. 4
8. 3aBUCHT JIK BEJTMYMHA COMTPOTHBIICHHS ITPOBOIHUKA OT HAMPSHKCHHS HA €r0 KOHIIaX?

KontpoabHas padoota Ne3 «DJIeKTPOMATHUTHLIE ABJICHUS)

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

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 xKene3o

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

15. Karymika ¢ cepiedHUKOM BHYTpH

16. Yacrb asuraremns

~

o
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2 BapuaHT
OH BriepBbIE OOHAPYKUIT B3aUMOJICHCTBHE MPOBOJHUKA C TOKOM
Kenesznas pyna
Uem Oosbllre cuiia TOKa, TeM JEUCTBUE IICKTPOMArHUTA . . .
OcHOBHas! 4YacTh JICKTPOIBUTATEIS
XOpo1LIO MPUTATUBAETCS MAarHUTOM
Ouuiaer 3epHO OT COPHAKOB
JIunus, coeMHSIONIAs MOMKOCHl MATHUTHOM CTPEJIKU
[Tpu6op
OHH BBI3BIBAIOT MArHUTHYIO OYPIO

DIEeKTpo-...

. [Tonroca, KoTOpbIe MEXY COOOM MPUTITHBAIOTCS

C uX MOMOIIIBI0 MO’KHO OOHAPY>KUTh MarHUTHOE TIOJIe

Te.]'IO, JUINTCIIbHOC BPEMS, COXPAHAIOIICC HAMAIHUYCHHOCTD

1.
)
2 b
3 | e
4 K
5 T
61 [ | v
1.
0
‘8 M
9 a
10 r
11 H
1 51
2
1 T
3

Kuou koHTpobHON paboThl Ne3 «AJIeKTPOMATHUTHBIE SIBJIEHUSD)



1 BapuanT

1. Jlarckuii yuensi  (Opcmeo)
2. CymiecTByeT y MarHUTHOM CTPENKU (110710C)
3. Ilnmanera, y KOTOpOii HET MArHUTHOTO 110JIs (Bernepa)
4. OH u300peI AIEKTPOABUraTeb (AKxobu)
5. Tlone BOKpyYT ABMIKYIIMXCS 3apSIIIOB (MacHUmMHoe)
6. Cas3aHa ¢ COIHEUHOMN aKTHBHOCTBIO (0Ypst)
7. Kypckast MarHuTHas ... (anomanus)
8. Koaddumment none3Horo neicreus (kno)
9. Tlomroc 3emmu (cesephbiii)
10. Tlomoc 3emmu (ceopeagpuueckuii)
11. T1. «[Ipou3BOAMTENbY IIEKTPUIECTBA (2eHepamop)
12. Teno cnocoOHOE MPUTATUBATH K ceOE KEeIe30 (MacHum)
13. TIpubop, OCHOBHO# YaCTBIO KOTOPOT'O SIBJISICTCS AJIEKTPOMArHUT (1eneqor)
14. YcunmBaetr MarHUTHOE T0JIE KaTYIIKH (CepOeyHUK)
15. Karymika ¢ cepiedHuKOM BHYTPHU (ConeHouo)
16. Yacth nBurarens (skopbv)
3 |p |c |T ‘e ‘11 ‘
oo |o1 |[10]cC
‘B e |H |e |p |a
S8 |K |0 |0 |um
‘MlalFHI/ITHOC
6 |y |p |
a |H |0 |M a‘n‘n‘ﬂ‘
K |0 |1I
c |e |B |e |p |H |B |H
‘rle‘olrlp a |¢ |u |9 |e |c |K |u |H
r (e |H |e |[p|a |T |0 ‘p ‘
‘M a |r |H U |T
T |e |n e |d |0 |H
c e |p|nje |9 |H |UH |K ‘
c a1 |e |H |0 |u |4
‘5{ ‘K o|p |»b
2 BapuaHT

o o r w N e

OH BriepBbIE OOHAPYX KM B3aMMO/ICHCTBHE TIPOBOJTHUKA C TOKOM (Opcmed)
XKenesnas pyna (cenesnsx)

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

XOpoMIO MPUTATUBAETCS MATHUTOM (Cmay)

Ouuriaer 3epHO OT COPHSIKOB (cenapamop)



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

8. Tlpubop (komnac)

9. OuM BBIBBIBAIOT MATHUTHYIO OYpIO (uacmuywl)

10. DnekTpo-...(0sucamens)

11. Tlomroca, KOTOPBIE MEXTY COOON TMPUTITUBAKOTCS (PAZHOUMEHHDLE)
12. C ux moMoIIpr0 MOXKXHO OOHAPYKUTh MAarHUTHOE TTOJIE (ONUIKU)

13. Temno, UTEIEHOE BPEMSI, COXPAHSIIOIICe HAMArHHYCHHOCTD (MA2HUM)

3 |p |c |T |e |&
e |1 |e |3 K
‘c‘n‘anee
g8 |K [0 |Dp
c |T |a |7
‘cle‘napaTop
o |c |b
‘KOMHaC
9y |a |c |T |® |1 |HB
I (B |u [T |a |T |e b
paSHOI/IMeHH‘H‘e‘
O |m || |0 |K |H
M‘a‘I‘HI/IT

KonrpoJynHas padora Ne 4 «CBeroBbIe SIBJICHUSD)
1 Bapuanrt

ba3zoeswuii yposens
1. I3 nepeurcieHHbIX HCTOYHUKOB CBETA BBIMUIINTE UCKYyCcCTBeHHBIE: ConHye, ceeua, 36e30bl,
CHUTYUIKUY, MOJIHUS, IAMNbL HaKanueanus, JIyna, sKkpan menesusopa.
2. BeiOepuTe 3aKOHBI JUIS SBJICHHS OTPAKCHUS CBETA!
@) Y2071 nadeHusi pagen yeny OmpadxtceHus,
0) yeon nadenus pagew yeny npeiomieHus
8) omHouleHUe CUHYCa yena NnadeHust K CUHYCY Yla NPesloMIeHUs. eCMb 8eTUYUHA NOCMOSIHHASL 015
08yX cpeo,
2) ydu, naoarowull U OMpPANCEeHHbI, 1eHCaAm 8 0OHOU NIOCKOCMU C NePREHOUKYIAPOM, NPOBEOEHHbIM
K epaHuye pasoena 08yx cped 8 mouke naoeHus iyd.
3. Kakum Oyzer n3o0OpaxkeHne B cOOMparoIiei JIMH3e, €CIIU MPeIMET HaXOAUTCS MEXTy JTMH30M U ee
dboxycom? Jlokaxwure.
4. ®okycHoe paccTosgHMe JMH3bI, paBHO 250 cM. KakoBa ontuyeckas cusia JMH3bI?
5. OnTudeckast cuia JUH3 y O4KOB, paBHa 2 antp. KakoBo pokycHoe paccrosiHue JuH3?
Iosevltuuennsiit yposens
6. [TocTpouts N300paXkeHNE B paCCEHBAIOIIIEH JTMH3E, €CIIU PEMET HAXOJAUTCS 3a TBOWHBIM

(OKYCHBIM PaCCTOSTHUEM.



7. OnpenenuTth yro NpeaoMIICHHs JIyda B BOJIE, €CJIM YroJl MaICHHs paBeH 35°.
8. JIyd mepexoauT u3 BOAbI B CTEKJIO. YTOI najeHus paseH 60°, Haliaute yromn npeiomiieHus.
[Tokazarenu mpenomuienus: 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 TIPEJIOMIICHUS CBETA!
@) y2on naoenus He paset Y2y OmpaxiceHusl,;
0) yeon nadenust pagew yauy nperomieHus
8) omHoweHue cunyca yena naoeHusl K CUHYCy y2ia npelomMaeHus. eCmb 6eauyuna NOCMosIHHAS 015
08yX cpeo,
2) yuu, naoarowuii U OMpaiCeHHbulil, 1exicam 6 OOHOU NIOCKOCMU ¢ NEPREHOUKYIAPOM, NPOBEOEHHbIM
K epaHuye pasoeia 08yxX cped 6 mouke naoeHus ayd.
3. Kakum Oyzner n3o0paskeHre B COOMpArOIIei JTMH3E, €CITU MPEIMET HaAXOAUTCS MEXTY JTMH30H U ee
TBOWHBIM ()OKYCHBIM paccTosiHueM? JloKakuTe.
4.DoKycHOE pacCTOsIHUE TUH3BL, paBHO 25 cM. KakoBa onTuyeckas cuia JUH3bI?
5. Onrtuyeckas cuiia TuH3 y 04KoB, paBHa 4 antp. KakoBo (okycHoe paccrosiHue TruH3?
Ilogvluiennuiii yposens
6. [TocTpouTh M300paXke€HNE B pacCEUBAIOLICH JIMH3€E, €CIH MTPEIMET HAXOTUTCS MEXKAY (POKYCOM U
JBOMHBIM (POKYCOM.
7. 1o KakuM yTJIOM JIOJKEH YHAcTh JIyd Ha CTEKJIO, €CIIM yroJl npenoMiieHus paBeH 10°?
8. JIyu nepexonuT 13 BoAbI B aiMas. Yrou najaeHus paseH 20°. Haiinurte yron npenomiieHus.

[Tokazarenu mpenomuienus: Boga 1,3; anmas 2,4.

Tabnuiia 3HaUE€HUI CHHYCOB

1 [ 20 [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° | 72° | 73° 74 | 75° | 76° | T7° | 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 | 0.990 | 0.992 | 0.994 | 0.996 | 0.997 | 0.998 | 0.999 | 0.999 1.000
91° | 92° | 93° | 94° | 95° | 96° | 9r° | 98° 99° 100°

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

bazoswuii yposenw
1.MickyccTBeHHBIE HICTOUHHKOB CBETA: c8eud, IAMNbl HAKANUBAHUSL, IKPAH Menesu3opd.
2. 3aKOHBI OTPAXKEHHUSI CBETA: @) Y201 NAOCHUS. PABEH Y2y OMPANCEHUSL; &) Ty4U, NA0Aowull U
OMPANCEHHDBLI, T1eHcam 6 00HOU NIOCKOCMU ¢ NEPNEHOUKYISAPOM, NPOBEOEHHbIM K 2panuye pazoena
08YX cpeo 8 moyKe NAOeHUsl TIyUd.
3. 300paxkeHne B COOMpPAIOIICH JIMH3E, CCITH MTPEIMET HaXOIUTCSI MEXKTY JIMH30M U ee POKYyCOM:
MHUMOe, y8enudenHoe, npsamoe (puc.l.)

M

F F | 1 | |
2F F P 2F
d | N
Puc. 1 Puc. 2
4. NlaHo: Pemenwue:

F=250cm 2,5M ‘D =1:F D= J‘ : 2,5M=0,4 qup

Oteer: D =0,4 antp

5. Hawno: Pemenue:
D=2J:[nTp.P:1:F F=1:2anTp =0,5 M=50 cm
F-? T =1:D Otser: F =0,5M =50 cm

IHogvtuennsiit yposens
6. 3o00paxenue MHumoe, ymeHvuieHHoe, npamoe (puc. 2)
7. Hano: Pemenwue:

n=13 siny=sina:n po tadmume 0,44 3To =~ Sin 26°

a=35° |n=sina:siny Fin y =0,573:1.3=0,44

v -? 3HA4MT: Y =26,5°
OtBer: y =26,5°
8. aHo: Pemenue:

a=60° sina:siny =n =1,6:1,3=1,23



n=13 siny =sina:n siny =0,866: 1.23 = 0,813

nn=16 n=ny:m o tabmune 0,813 o sin 55° 3naunT: y =55°
y-?— OtBer: y =55°
Il Bapuant
ba3zoeswuii yposens

1.EcrecTBeHHbBIEC HCTOYHUKOB cBeTa BbhIUIUTE: CoHYye, 36e30bl, SHUTYUIKU, MOJHUSL

2. 3aKOHBI TIPEIIOMIICHHSI CBETA:  8) OMHOULEHUEe CUHYCA Veld NAOEHUsL K CUHYCY Yeld NPeOMIeHUs.
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: Pemrenue:
F=25cm 025 D=1:F D=1:0,25m=4 nrtp
D-? OtBer: D =4 nntp
5. Jlano: Pemenue:
D=4 pantp. D=1:F F=1:4 nqnrp =0,25 Mm=25 c™m
F-? F=1:D Otset: F =0,25 M =25 cm
IHoevtuennsiit ypoenn

6. M300pakeHne B paccerBaroIei TUH3E, KOTa MPeAMeT HaXOJUTCsI MeXIy (POKYCOM U ee IBOMHBIM
(OKYCHBIM PACCTOSIHUEM : MHUMOe, YMeHbuleHHoe, npsmoe (puc. 2).

7. Hano: Pemenmue:

y=10° |n=sina:siny gina=0,173-1,6=0,276

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

o-? OtgeTt: 0.=16°
8. Jlano: Pemenmue:

o=20° N=sina :siny n=2,4:13=1,846

n=13 4diny =sina:n iny =0,342:1,846 = 0,185

n. =24 n=nz :m o ta6smre 0,185 sto ~ sin 10°
y-?—_ Ortser: y ~10°




IMPUJIOKEHHUE Ne3

O1neHKA 0TBETOB VUALIINXCSH

OneHka «5» CTaBUTCS B TOM CJIy4yae, €CJIM y4allluiics OKa3bIBaeT BEPHOE MOHUMaHUE (hrU3HUecKOi
CYIIIHOCTH pPAacCMaTPUBAEMBIX SABJIEHUA W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpPUH, a TaK K€
MpaBWIbHOE Ompe/eneHne GU3NYECKUX BEIWYUH, UX €JUHHI] U CIOCOO0B M3MEpEeHHs: MPaBUIBHO
BBITIOJTHSET YEPTEKHU, CXEMBbI U TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, COMPOBOXKIAET
paccka3 cOOCTBEHHBIMH MPUMEPAMU, YMEET IPUMEHSITh 3HAHUSI B HOBOM CUTYallUU MPH BBITOJIHEHUU
MPAKTUYECKUX 3aJaHHI; MOXKET YCTAaHOBUTH CBS3b MEXKIY H3Yy4aeMbIM U paHEE H3YYEHHBIM
MaTepuaioM MO Kypcy (HU3UKH, a TaKkkKe C MaTepuajoM, YCBOCHHBIM IpPU HU3YYEHUU APYTUX
MPEAMETOB.

OneHka «4» CTaBUTCS, €CITU OTBET yYCHHKA YJOBIIETBOPSET OCHOBHBIM TPEOOBaHUSM Ha OIECHKY
«5», HO HaH 6e3 UCMOIb30BaHMs COOCTBEHHOTO IJIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS 3HAHUI B
HOBOHM cuTyaluu, 6€3 UCIOJIb30BaHUSI CBA3EH C paHee M3YYEHHBIM MATE€pUaJIOM U MaTEepUAJIOM,
YCBOCHHBIM NPU MU3YYEHUU JIp. MPEAMETOB: €CIIM y4allluics JOMYCTUI OJHY OMMOKY Uiu He Ooiee
JIBYX HEIOYETOB U MOXKET UX UCIPABUTH CAMOCTOSATEIHLHO WIIM C HEOOJIBIIION TTOMOIIBIO YUUTEIIA.

Ounenka «3» CTaBUTCS, €CIM Y4YalIUHCSd TPABWIBHO IOHUMAeT (PU3NYCCKYIO CYIIHOCTh
paccMaTpUBaEMBIX SIBICHHUNM M 3aKOHOMEPHOCTEH, HO B OTBET€ MMEIOTCS OTAEIbHBIE MPOOENsl B
YCBOCHHH BOIPOCOB Kypca (U3HMKH, HE NPEMATCTBYIONIUE IaTbHEHIIEMY YCBOCHHIO BOIPOCOB
MPOrpaMMHOT0 MaTepHasa: yMeeT MPUMEHSITh MOTYYeHHbIC 3HAHUS MPHU PEIICHUU MPOCTHIX 33]a4 C
UCIIOJIb30BAaHUEM TOTOBBIX (OPMYIJ, HO 3aTpyOHSCTCS TPH PENICHHH 3a7ad, TPeOyIOInX
npeoOpa3oBaHus HEKOTOPBIX (opMyl, AomycTuil He Oosee onHON rpyOoil ommOKuM Hu JBYX
He04ETOB, HEe OoJiee OAHOU TPyOOil U OHOW HerpyOoii ommOKku, He Oojee 2-3 HerpyObIX OMTHOOK,
OJIHOI HerpyOoi OMMOKHU U TPEX HEAOUYETOB; NOMYCTHI 4-5 HETOUETOB.

Ounenka «2» CTaBUTCS, €CIM Y4YallMiicsi HE OBJAJE] OCHOBHBIMM 3HAaHUSIMU M YMEHUSMU B
COOTBETCTBUU C TPEOOBAHHSIMH IMPOTPAMMBI W JOMYCTHJ OOJbIIEe OMMOOK W HEAOYETOB YeM

HCO6XOI[I/IMO JJI1 OLICHKH «3».

OneHKa KOHTPOJILHLIX PadoT

Ouenka «5» cTaBUTCs 32 pab0OTy, BBINOJTHEHHYIO TMOJIHOCTBHIO 0€3 OIMOOK M HEIOYETOB.

Ouenka «4» cTaBUTCS 3a pa0dOTy BBINOJHEHHYIO TMOJHOCTHIO, HO TIPH HAJIMYMU B HEW He Oosee
OJIHOM TpyOO¥ U 0JTHOM Herpy0oil OIHMOKHN U OJHOTO HelouéTa, He OoJiee TPEX HEOUETOB.

Omnenka «3» CTaBUTCS, €CIM YYEHUK IMPaBWIBHO BBIIOJHHI HE MeHee 2/3 Bcell paboThl WM
JIOTTYCTUJT He OoJiee OJTHOM rpy0oil OmMOKU U ABYX HEIOYETOB, HE OoJjiee OJHOU TpyOOH OMUMOKU U
oJIHOW HerpyOoii omnOku, He Oosiee TpexX HErpyObIX OMIMOOK, OJHOM HEerpyood OIMOKHM U Tpex
HEJ0UETOB, MPU HATUIUH 4 - 5 HEJJOUETOB.

OuneHka «2» CTaBUTCS, €CIM YHUCIO OMIMOOK M HEJOYETOB MPEBBICUIO HOPMY AJIi OLIEHKH 3 WU
IPaBUJIBHO BBINOJHEHO MeHee 2/3 Bceil paboThl.

OneHkKa JadopaTopHbIX PAd0T

Onenka «5» CTaBUTCA, €CIM y4YallMicsl BBIMOJHSAET padOTy B MOJHOM OOBbeMe C COOII0JeHUEM
HEOOXO/MMOW TMOCJEI0BATEIbHOCTH MPOBEACHUS OINBITOB M H3MEPEHUH; CaMOCTOSTEIbHO U
paloHaIbHO MOHTHPYET HEOO0XOAMMOE O0OPYIOBAHME; BCE OIBITHI MPOBOIAUT B YCIOBHUSIX H
pe’kuMax, 00ecleuMBAIONINX TMOJIY4YeHHE TMPaBWIBHBIX pE3yJabTaTOB M BBIBOJIOB; COOJIIOAAET
TpeOoBaHUS NPaBUJ OE30MACHOCTH TPY/a; B OTYETE MPABUIBHO U AKKYPATHO BBIMOJIHSIET BCE 3aMKCH,
TaONMUIIBI, PHUCYHKH, YepTeKH, TpaduKH, BBIYMCICHHS; MPABUIBHO BBIIOJHSAET aHAIU3
[IOTPELITHOCTEM.



Onenka «4» CTaBUTCS, €CJIA BBIITOJIHEHBI TPEOOBAHUS K OIICHKE «5» , HO OBLIO JOMYIIEHO JIBa - TPU
Hejouera, He 6os1ee 0fHOM HerpyOoi OmMMOKM M OJTHOTO HEAoUETA.

OIIeHKa «3» CTaBHUTCA, CCIH pa60Ta BBIIIOJIHEHA HE IIOJIHOCTBIO, HO 00BbEM BBITIOJTHEHHOM
JaCcTu TakKoB, MMO3BOJCT IIOJYYHUTH MpaBHUJIBHBIC PE3YyJIbTaTbl U BBIBOJALL: C€CJIIM B XO/C
IIPOBEACHMS OIIbITA U I/ISMCPCHI/Iﬁ ObLIH JOIMYIICHBI OIIINOKH.

OIIeHKa «2» CTaBHUTCA, CCIH pa60Ta BBIIIOJIHEHA HE IIOJHOCTBIO U 00BEM BBHIOJHEHHOU
qacTu pa6OTBI HC MMO3BOJIACT CACIAaTh MMPaBUJIbHBIX BBIBOAOB: €CJIU OIIBIThI, U3BMCPCHUS, BLIYUCIICHUA,
HaGJ'IIOI[CHI/IH IMPONU3BOAMIINCE HEIIPABUIIBHO.

Bo ecex cnyuasx oyenka chudcaemces, eciu yyeHUK He coon00an mpebosanus npasuil 6e30nacHocmu
mpyoa.

Ouenka mecmogvix padom yyauquxcs

«5» - 85% - 100%

«4» - 65% - 84%

«3» - 41% - 64%

«2» - 21% - 40%

«1» - 0% - 20%

Ilepeueny oumuodox:

I'pyovie owuoku

e Hesnanue ompeaeneHUN OCHOBHBIX TOHSATHH, 3aKOHOB, MPAaBWII, IMOJIOXKCHUH TCOPHH, (HOPMYII,
OOLIENPUHATHIX CUMBOJIOB, 0003HaUeHUS! GPU3UUECKUX BEIIMYUH, SIUHHUIY U3MEPEHHUSL.

e HeymeHue BbLACTATH B OTBETE IJ1aBHOE.

e Heymenue npuMeHSATh 3HAHUS s PELICHUS 3a7ad U OObsICHEHHsS (PU3UYECKHUX SIBICHHI,
HETPaBWIBHO Cc(HOpMyTUpOBaHHBIE BOIPOCHI, 33/IaHUSI WM HEBEpHBIE OOBSICHEHUS XO/a HUX
pelIeHusl, He3HAHWE NPHEMOB pEUICHUs 3a/lay, AHAJIOTMYHBIX paHEe PELIEHHBIM B KJAccCe;
OIIMOKHM, IMOKA3bIBAIOLINE HENPAaBWJIbHOE IOHMMAaHUE YCIOBUS 3a/Jayd WIM HENpaBUIIbHOE
VCTOJIKOBAHUE PELICHMUS.

e HeymeHnue uuTaTh ¥ CTPOUTH TpadUKH U TPUHLIUTUATHHBIE CXEMBI

e Heymenue noaroroButh K paboTe yCTaHOBKY WM J1abopaTopHOe 000py/OoBaHME, MPOBECTH
OTIBIT, HEOOXOIUMBIE PACUEThI WU HCIOIb30BaTh MOTYYCHHBIE TAHHBIE IS BHIBOJIOB.

e HeOpexxHoe OTHOIIEHHE K J1aOOPaTOPHOMY 000PYIOBAaHHIO U U3MEPUTEIIbHBIM IPUOOpaM.

e Heymenue onpenenuTs NokazaHUs U3MEPUTEIBHOTO TpUOOpa.

e Hapymenue TpeboBaHUl TPaBHII O€30MACHOTO TPy ia IPH BBHITIOTHEHUU IKCIIEPUMEHTA.

Hezpyovie ouiudxu

e HerouHocTH QOpMYyIUPOBOK, ONpPEAEICHH, 3aKOHOB, TEOPH, BbI3BAHHBIX HEMOJHOTON OTBETa
OCHOBHBIX TPU3HAKOB oOmpesensieMoro MoHATus. OmuOKM, BBI3BAHHBIE HECOOIIIOJICHHEM
YCJIOBUM MPOBEICHUS OIbITA UIIW U3MEPEHUI.

e OmubKky B YCIOBHBIX OOO3HAUEHUSX HA NMPUHIUIHAIBHBIX CXEMaX, HETOYHOCTH YepTeiKeH,
rpauKOB, CXEM.

e [Ipomyck WM HETOYHOE HAMKMCAHWE HAMMEHOBAHUHN €IMHUIL (PU3HMUECKUX BETUUHH.

e  HepanuoHanbHbIi BEIOOP X012 pELICHHUS.

Heodouembui

e HepanuonaibHble 3aMyMCH NPHU BBIYKMCICHUSX, HEPALMOHAIBHBIE MPUEMbl BBIYMCICHHH,
npeoOpa3oBaHUi U pelIeHHs 3a1a4.

e Apudpmernueckre OmMMOKH B BEIYUCICHUSIX, €CITU 3TH OIIUOKU TPyOO HE MCKAXKAIOT PEATbHOCTh
MIOJIyYEHHOT'O pE3yJIbTaTa.

e  OTtzaenbHBIE TOTPEITHOCTH B (HOPMYITUPOBKE BOIIPOCA UM OTBETA.

e HeOpexxHoe BbINOIIHEHHUE 3aMuceil, yepTexkeil, cxeM, rpadukos.

e Opdorpaduyeckue v MyHKTyallUOHHBIC OIINOKH




IMPUJIOKEHUE Ne4

MNEPEYEHBb UCIIOJIb3YEMOM JIUTEPATYPBIL.

6. ®usmka. 7—9 knaccel : pabouune nporpammsl / cocT. E. H. TuxonoBa. — 5-¢ u3j.,
nepepad. — M. : [Ipoda, 2015.- 400 c.

7. ®uswuka 8 k. : yueonuk / A.B. [1épbimikun — 4-¢ uzz..crepeorun. — M.: JIpoda, 2016. —
319c.:u....

8. ®wusmuka. Tectrl. 8 kitace (aBropsl H. K. Xannanos, T. A. XannaHosa).

Ousuka. Junaktuueckue matepuainsl. 8 kinacc (aBropsl A. E. Mapown, E. A. Mapon).

10. ®usuka. CoopHUK BOMpocoB u 3ama4. 7—9 kiaccel (aBTopsl A. E. Mapow, C. B.
[To3zotickuii, E. A. Mapon).

11. DnekTpoHHOE NPUIIOKEHUE K YICOHHKY.

©



