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PaGouas mporpamma I1io q)HSI/IKe COCTaBJICHA B COOTBCTCTBHHU C Tpe60BaHI/I$IMI/I d)ezlepanLHoro TroCyaapCTBCHHOI'O 06paSOBaTeJ'II)HOFO CTaHJapTa

ocHOBHOTO o61Iero oopazoanust (PI'OC O0O0); TpeboBaHUIMYU K pe3yJbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTEeIbHON MPOrpaMMBbI (JTUYHOCTHBIM,
METaIpeIMETHBIM, TPEIMETHBIM); TIPOTPAMMbI OCHOBHOT'O 00111ero oopazoBanus, ®u3uka. 7—9 kiaccel : pabouue nporpammsl / coct. E. H. Tuxonosa. — 5-¢
u3 ., nepepad. — M. : JIpoda, 2015.- 400 c.puzuka 7-9 xknaccel (6a30BbIit ypoBens), DI'OC .

Cornacno yueoHomy miiany MBOY CII Ne6 npenmer ¢u3uka OTHOCUTCS K 00J1aCTH €CTECTBEHHOHAYYHOTO IIMKJIa M Ha €T0 U3YYeHHE B 8 —M KJ1acce

otBoauTCs 68 yacoB (34 yueOHBIX HEJENN), U3 pacyera 2 yaca B Hezaenro. Pabouast mporpamma opueHTHpoBaHa Ha ucrnoib3oBanue YMK A.B. Ilepoimkus.
®dusmka. 8 kimace. — M.: Jlpoda, 2016.

IlnaHupyemble pe3yJbTaThl H3y4YeHHUsI Kypca pu3uku 8 Kiacca

[TporpamMma mo3BosisieT JOOMBATHCS CAEAYIOIIUX PE3yIbTaTOB OCBOEHUS 00Pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO 00OIIIEro 00pa3oBaHMUs.
Juunocmnuvie:

¥y yuawuxcs 6y0ym cghopmuposamsi:

OTBETCTBEHHOE OTHOIIECHHE K YYCHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS K CAMOPa3BUTHIO W CaMOOOPa30BaHHMIO HA OCHOBE MOTHBALUH K
00y4YEeHHIO U TIO3HAHUIO;

YMEHHUE SICHO, TOYHO, TPAMOTHO HM3JIaraTb CBOM MBICIM B YCTHOW M HHCHbMEHHOW pEYH, MOHMMATh CMBICH IOCTABJICHHOH 3a/lau, BBICTPAUBATh
apryMeHTaluIo, IPUBOIUTH IPUMEPHI H KOHTPIIPUMED;

OCHOBBI 3KOJIOTUYECKOHN KYJIbTYphI; TOHMMaHUE [IEHHOCTH 3J0POBOT0O 00pa3a jKU3HHU;

(dopMupoBaHUE CITOCOOHOCTH K SMOIMOHAIEHOMY BOCHPHUSTHIO (DM3MUECKHX 3a/]1a4, PEICHUH, pacCyXICHU;

YMEHHE KOHTPOJIHPOBATH MPOIIECC U PE3yIbTAT YUeOHOH AEATEIbHOCTH;

Y yuawuxcs mo2ym 66ims cpopmMupo8aHul:

KOMMYHHMKATHBHAs! KOMIETEHTHOCTh B OOILIEHUHU U COTPYJHUYECTBE CO CBEPCTHUKAMU B 00pa30BaTE/IbHOM, yUEOHO-NCCIIEI0BATENIbCKON, TBOPUECKOH U
JpYrux BUAAX JESTEIBbHOCTH;

KPUTUYHOCTh MBIIUIEHUS, YMEHHE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIE BBICKAa3bIBAHUS, OTINYATh TUIIOTE3Y OT (haKTa;

KpEaTUBHOCTb MBIIIJIEHHSI, NHULIMATUBBI, HAXOAUYMBOCTH, aKTUBHOCTH NP PELICHUN 3ajad.

Memanpeomemnmnuie:

peryjasiTuBHbIE
yuawuecs Hay4amcs:

bopMynUpoOBaTh U yIEPKUBATH YUEOHYIO 3a/1a4y;

BBIOMPATH IEHCTBHS B COOTBETCTBHH C MIOCTABICHHOM 3a/1a4eii 1 yCIoBHAMH €€ pealn3alluu;

IUTAHUPOBATh MTYTH JIOCTHKEHUS 11eJIel, 0CO3HAaHHO BBIOMpaTh Hanbosee 3pPeKTUBHBIE CITOCOObI pelIeHHs YUeOHbIX U M03HaBaTEIbHBIX 331a4;
IIPEABUICTh YPOBEHDb YCBOCHUS 3HAHUM, €T0 BPEMEHHBIX XapaKTEPUCTHK;

COCTABJIATH IUIAH U IOCIIEN0BATEIbHOCTD ACUCTBUM;

OCYIIECTBIIATH KOHTPOJIb MO 00pa3Ily U BHOCUTh HEOOXOIMMbIE KOPPEKTHBEI,



aJIeKBaTHO OLIEHHWBATh MPABUJIBLHOCTH WM OMIMOOYHOCTH BBHIMOJHEHHs y4eOHOU 3a7auu, €€ 0ObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
peleHusl.

ywawuecs noaydant 603MOANCHOCNb HAYYUumuvcCs.

OTIpEeACIIATh MOCIEA0BATEIBHOCTh IPOMEXKYTOUHBIX IIeJIel U COOTBETCTBYIOIINX UM JEUCTBUN C YYETOM KOHEUHOI'O Pe3yJIbTaTa,
IpeABUIETh BO3MOXXHOCTH MOJIYYEHHUSI KOHKPETHOTO pe3ysibTaTa MpU PEIICHUH 3a/1a4;

OCYIIECTBIISITh KOHCTATUPYIONIUI U MPOTHO3UPYIOLINI KOHTPOJIb IO Pe3yJabTaTy U MO CIOCco0y AeicTBUS;

BBIICTISTH ¥ JOPMYITHPOBATH TO, UTO YCBOCHO, OMPEACIATh KA4eCTBO U YPOBCHb YCBOCHHS,

KOHIIEHTPUPOBATH BOJIO JIJIS TIPEOJIOJICHUS MHTEIUICKTYabHBIX 3aTPYAHCHUA U (PU3HUECKUX TPETISTCTBUM.

Ilpeomemmnuie:

yuawuecs Hayvamcs.:

CaMOCTOSITEIILHO BBIICIATH U (DOPMYJIMPOBATH ITO3HABATEIBHYIO 11€JTh;

MCITIOJIH30BaTh 00IIIKe PUEMBI PEIICHUS 3a/1a4;

NPUMEHSTH [IPaBUJIa U TIOJIb30BATHCS MHCTPYKIMSIMHU U OCBOCHHBIMH 3aKOHOMEPHOCTSIMU;

OCYIIECTBIISITH CMBICJIOBOE YTEHUE;

CO3/1aBaTh, MPUMEHSTh U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA, MOJIEIIH U CXEMBI JIJISl pEIIeHHs 3a/1a4;

HAXOJUTh B PA3JIMYHBIX UCTOUYHUKAX WHPOPMALNIO, HEOOXOIUMYIO JUIsl PeIICHHs] MaTeMaTHYEeCKUX MPOOJIeM, U TPEACTABIATh €€ B TIOHATHON (QopMme;
IPUHUMATD PELIEHUE B YCIOBUSIX HEMOJHON U U30BITOUHOM, TOUHOM U BEpPOATHOCTHOM MH(pOpMaLny;

yuawuecsd noaydant 603MOANCHOCNIb HAYYUMbCsl.:

YCTaHaBJIMBAThb IMMPUYMHHO-CIICACTBCHHBIC CBA3H, CTPOUTD JIOTUYCCKHUE PACCYIKICHUA, YMO3aKIIFOUCHHS (I/IH)IYKTI/IBHBIG, JACAYKTUBHBIC U I10 aHaJ'IOFI/II/I) U BBIBOJbI,

dbopmMupoBaTh YU€OHYIO U OOIIETIONB30BATELCKYI0 KOMIIETEHTHOCTH B 00JIACTH MCIIONB30BAHUS MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHoiorui (MKT-
KOMIIETEHTHOCTH );

BUJIETHh (PU3NYECKYIO 33/1a4y B JPYTUX JAUCHUIUIMHAX, B OKPYKAIOLIEeH )KU3HU;

BBIJIBUTATh TUIIOTE3bI IIPU PEIICHUH y4eOHBIX 33/1a4 U IOHUMATh HE0OXO0AUMOCTh UX IPOBEPKU;

IUTAHUPOBATh U OCYIIECTBIATH ACATEIbHOCTD, HAIIPABICHHYIO HA PELIECHHUE 3a/1a4 UCCIEA0BATEIbCKOI0 XapaKTepa;
BbIOMpaTh HanboJiee palmoHaIbHbIE U A(P(EKTUBHBIE CTIOCOOBI pEeIIeHNUs 3a/1aY;

MHTEPIIPETUPOBATh HH(OpMAIIUU (CTPYKTYpUpPOBaTh, MEPEBOIUTH CIUIOMIHOW TEKCT B TaOIMIly, MPE3EHTOBATh MOIYUYEHHYIO MH(POPMAIMIO, B TOM YHCIE C
nomoripio UKT);

OLICHUBATh I/IH(I)OpMaI_II/IIO (KpI/ITI/I‘-ICCKa}I OIICHKA, OIICHKA ,Z[OCTOBCpHOCTI/I);
YCTaHABJIMBATb NPUYNHHO-CIICACTBCHHLIC CBA3U, BHICTPAUBATL PACCYIKIACHU, O606I.LICHI/IH.

KOMMYHUKATUBHbIC
ywawuecs Haydamcs.:

OpPraHU30BBIBATh YU€OHOE COTPYIHHUYECTBO U COBMECTHYIO JESITEIBHOCTh C YUUTEIEM M CBEPCTHHUKAMU: OIPENENIATh eI, PacupeaensiTh QyHKIMU U
pOJIM YYaCTHHKOB;

B3aMMOJICHCTBOBATh M HAXOAMUTH OOIIME crocoObl paboThl; paboTaTh B TpyMIe: HaXOAMTH OOIIee pelIeHHe M pa3pemiaTh KOH(MIUKTHI Ha OCHOBE
COIVIACOBAHUS MO3ULUHI U yu€Ta HHTEPECOB; CIyIIaTh NapTHEPA; (OPMYIMPOBATH, APTYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHUE;



IPOrHO3UPOBATh BO3HUKHOBEHNE KOH(IMKTOB ITPU HAIMYUM PA3HBIX TOUEK 3PEHNS;

paspemiath KOH(IUKTH HA OCHOBE Y4ETa HHTEPECOB U MO3UIINIA BCEX YIACTHUKOB;

KOOPJAMHHUPOBATh U IPUHUMATh PA3JIMYHbIC IIO3ULUN BO B3aUMOJICHCTBUH;

apryMEHTHPOBATH CBOIO MO3UIMIO U KOOPAWHUPOBATH €€ C MO3UIUSAMH MapTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIEro pemeHnst B COBMECTHON
JeATeNbHOCTH.

I[InanupyeMsble pe3y/abTaThl 10 TEMaM Kypca
1.1. TenJioBble siBJieHHs1 (22 yaca).

JInuHOCTHBIE pPe3y/IbTAThI 00yUeHUsI:

CaMOCTOSITENILHOCTh B IPUOOPETEHNUU HOBBIX 3HAHUI U IPAKTHYECKUX YMEHUM;

pa3BUTHE TTO3HABATEILHBIX UHTEPECOB, MHTEJUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN YYaIIUXCS;

yOKICHHOCTh B BO3MOXKHOCTH TIO3HAHHSI TIPUPOJBI, YBOKEHHWE K TBOPIAM HAYKH W TEXHHWKH, OTHOIICHHWE K (M3WKE KaK K DIIEMEHTY
0011e4eI0BEYECKOI KYIbTYpHI;

MPUOOPETEHUE MONOKUTETFHOTO SMOIIMOHAIBHOIO OTHOILIEGHHUS K OKpY’Kalollel Mpupoje U camMoMy cebe KaK 4acTH MPHUPOJBI, KeJlaHWe MO3HaBaTh
MPUPOJIHBIE OOBEKTHI U SIBIICHUSI B COOTBETCTBUH C KU3HEHHBIMH MMOTPEOHOCTIMHU U HHTEPECAMH.

MeTtanpeaMeTHble pe3yJabTaThl 00y4eHUs :

OCBOEHHE MPUEMOB JIEHCTBUI B HECTAHAAPTHBIX CUTYalUAX.

NpUOOpPETEHUE OIbITa CaMOCTOSITENIFHOTO TIOMCKA, aHamu3a U oTOopa HWHGOpPMAIMU C HCHOJIB30BAaHHEM pA3IUYHBIX HCTOYHHUKOB W HOBBIX
WH(GOPMAIIMOHHBIX TEXHOJIOTH JIJIs pelleHHsl T03HABATENbHbBIX 33/1a4;

dbopMHUpOBaHNE YMEHHI BOCIPHUHUMAThH, IepepadaThiBaTh M TPEABSIBIAT, HMHPOPMALUIO B CIIOBECHOW, OOpa3HOM, CHUMBOJIHMYECKOW ¢dopmax,
aHAJIM3UPOBATh U TIepepadaThIBaTh MOJYYCHHYIO HH(OPMAIIHIO;

BBIIEJIATH OCHOBHOE COJIepKaHUE IPOYUTAHHOTO TEKCTA, HAXOIUTh B HEM OTBETHI Ha MOCTABJIEHHBIE BOIIPOCHI U U3J1arath €ro;

IIpeaMeTHbIe pe3ybTAThI 00yUeHMSI:

Ha yposne 3anomunanusn

¢uznyeckue BEIMYMHBI U UX YCIOBHbIE O00O3HAuUEHUs: TEMIEpaTypa, KOJIWYECTBO TEIUIOTHI, YAEJIbHAs TEIJIOEMKOCTb, y/eIbHas TEIJIOTa CrOpaHHs
TOIJINBA, yJ€JIbHAs TEIUIOTA IUIABJICHMS, y/elIbHas TEIUIOTa MapooOpa3oBaHMsL.

¢u3nueckre npudOphI: TMHENKA, CEKYHAOMEP, TEPMOMETP;

METO/bI U3y4YeHUsl GPU3NUECKUX SIBIICHH: HAOII0AeHNE, SKCIIEPUMEHT, TEOPHUSI.

Bocrpon3BoanTs:

OTIpeIeNICHUs! TIOHSATHIA: U3MepeHue (PU3MIecKor BETMIHMHEI, IIeHa JSTCHHS KTl H3MEPHUTEIBHOTO TPHO0pa;
OTIpeIeNIeHNs! TIOHSATHIA: THITOTe3a, a0COIIOTHAS MTOTPEITHOCTh U3MEPEHHUSI, OTHOCUTEIbHAS TOTPEITHOCTh U3MEPEHUSI.
3aKOH COXpaHEHUs DHEPTUH B TEIUIOBBIX MPOIECCaX

rpa¢uk (azoBbIX MEPEXOO0B IS JTIOOBIX BEIIECTB.

Ha yposne nonumanusn



IIpuBOINUTE IPUMEPHL:

¢u3nuecKkux SBICHUH, IJIABICHUS, ApOOOPa30BaHMs, KOHICHCALINHU, KPUCTAJUIN3ALINY;
(du3nUecKrue TEPMHUHBI: MOJIEKYJIA, aTOM, BEIIECTBO, MAaTEPHS;
CBSA3b MEXy TEMIIEpAaTypOH U CKOPOCTHIO ABUKECHUS MOJIEKYIL;

OOBICHAITE:

POJIb ¥ MECTO SKCIIEPUMEHTA B IIPOLIECcCe MO3HAHMS, IPUYMHBI TOTPELIHOCTEH U3MEPEHUH U CIIOCOOBI X YMEHbILIECHUS
MOCTOSTHCTBO TEMIIEPATyphI MpH (ha30BbIX mepexoiax
HNPUHIUIBI paOOTHI TETJIOBBIX JBUTATEIICH.

Ymemos:
Ipumensmo 6 cmaHOApmMHLIX CUMYAYUSIX

WU3MEPSITh, BPEMSI; TEMIIEPATYPY, BBIYUCIIATH MOTPEUTHOCTH MPSMBIX U3MEPEHUN 3TUX BEITUYMH, IOTPEIIHOCTh U3MEPEHUIN MaJbIX BEJIMUMH, 3aITUCHIBATh
PE3YNIbTATHI IPSMOTO U3MEPEHUS C YIETOM aOCOFOTHON TTOTPEITHOCTH.

COOTHOCUTH (PU3HUECKUE SBICHUS U TEOPUH, NX OOBSICHSIOIIUE;

UCIIOJIb30BATh JIOTMUECKUE OTIepaIH MPU OMMCAHUU MpoIlecca U3ydeHUs (PU3NUECKUX SBICHUA.

Pemats 3a1auu Ha TEMI000MEH B TEIUIOM30JIMPOBAHHBIX CUCTEMAX.

1.2. DnekTpuyeckue siBjieHus (27 4acos)

JInuHOCTHBIE pPe3y/IbTAThl 00yUeHUSsI:

CaMOCTOSITENILHOCTh B MPUOOPETEHHH HOBBIX 3HAHWNA W MPAKTHUYECKUX YMEHHH; pa3BUTHE IO3HABATENbHBIX HMHTEPECOB, WHTEIJICKTyalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN ydalIuxcs

npruoOpeTeHne MOJOKUTEIBHOTO AMOIIMOHAIBHOTO OTHOIIIEGHUS K OKPYXKAIOIIEH MpUpOo/ie U camMoMy ceOe Kak 4acTH MPUPOJbI, JKeJlaHWEe MO3HaBATh
MPUPOHBIE OOBEKTHI U SIBJICHUS B COOTBETCTBUU C )KM3HEHHBIMHU MTOTPEOHOCTSIMU U UHTEPECAMH;

MOTHBAIMSI 00pa30BaTENbHON AESITETLHOCTH MIKOJbHUKOB HA OCHOBE TUYHOCTHO-OPUEHTUPOBAHHOTO MOAX0/IA.

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHHs:

OCBOCHHE MPUEMOB JIEUCTBUI B HECTAHIAPTHBIX CUTYAIUAX.

dbopMupoBaHre YMEHUN pabOTaTh B TPYIIE, BECTH TUCKYCCUIO, MPECTABISATh U OTCTAMBATH CBOU B3TJISIIIBI U YOCKICHNUS,

Pa3BUTHS MOHOJIOTHYECKON M JUATOTHYECKON PEeur, YMEHUS BBIpAKaTh CBOM MBICIH M CIIOCOOHOCTH BBICIYIIATh COOECEIHUKA, TOHUMATh €ro TOYKY
3peHusl, MPU3HABATh MIPABO JIPYrOTO YeJI0BEKa HAa MHOE MHEHHE;

dbopMupOBaHHE YMEHHI BOCIPUHUMATh, TMepepadaThiBaTh M TMPEAbSIBIATh HHPOPMAIMIO B CIOBECHOH, OOpa3HOM, CHMBOJMYECKOH ¢dopMmax,
aHAJIM3UPOBATH U TIepepadaThIBaTh MOJIYICHHYIO HH(HOPMAITHIO;

BBIICJIATh OCHOBHOE COJIepKaHUE MPOYUTAHHOTO TEKCTA, HAXOIUTh B HEM OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI M U3JIaraTh €ro;

IIpeaMeTHbIe pe3ybTAaThl 00yYeHHS:

Ha ypoene 3anomunanus



¢dbu3nuecKkue BENIWYMHBI U UX YCIOBHbIE O0O3HAYEHMS, €AMHMIIBI W3MEpPEHUs: 3apsij, cuja TOKAa, HANpPsDKEHUE, COMPOTHUBIICHUE, AJEKTPUYECKAs E€MKOCTh;
(hOpMyITbI TAaHHBIX (U3UYECKUX BEIUYHH;
e (usnyeckue NpubOPsl: aMIEPMETP, BOJIBTMETP, OMMETP.
BocnpousBoauTs:
® OIpe/IeICHUS MOHATUI: JIEKTPUYECKHUIA TOK, JIEKTPHUECKOE MOJIE, IIEKTPOH, IPOTOH, HEUTPOH, aTOM, MOJICKYJIa
e OIIpe/IeTICHHE T10 TUIAHY: CUJIbI TOKA, HAMIPSHKCHUS, COIPOTUBIICHUS, JICKTPUUECKON EMKOCTH;
e TpaduKH 3aBHCUMOCTH: CHJIBI TOKA OT HAMPSHKEHUS, CUITBI TOKA OT COMPOTHUBIICHUSI.
® pasnuyYaTh MOCIEJOBATEIHLHOE U apaUIeTbHOE COCTUHEHUE MPOBOIHUKOB B JIEKTPUUECKUX LEMSX.
OnuchiBaTh:
e Ha0IIOacMbIe ICHCTBUS AIEKTPUIECKOTO TOKA: CBETOBOE, TEILIOBOE, MATHUTHOE, XUMHUYECKOE.
Ha ypoene nonumanus
® CYIIECTBOBAHUE PA3IMYHBIX BUJOB HOCUTEJICH JEKTPUUECKOTO TOKA;
® Ppa3NUYHBINA XapaKTep HOCUTENH 3IEKTPHUUECKOT0 TOKA B IPOBOJHUKAX, TOTYIIPOBOIHUKAX U SJICKTPOIUTAX.
® 3aBHCHUMOCTH COMPOTHUBIICHUS TPOBOAHUKA OT JJIUHBI, CEUCHUS U MaTepHaa.
® OOBICHATH CYTh KOPOTKOT'O 3aMbIKAHUS.
® OOBICHATH YCTPOMCTBO JICKTPOHATPEBATEIHHBIX IPHOOPOB.
Ymemy:
IIpumenamo 6 cmanOapmMHBIX CUMYAYUSX:
® ONpECNIATh HEU3BECTHBIC BEITMIMHBI, BXOSIINE B (hopMyIIbl: 3akoHa OMa, 3akoHa J[>koyis - JIeHIa, 2IeKTpUIeCKO eMKOCTH, COITPOTUBIICHHSI,
® CTPOUTH TpadUKH BOJIBT - AMITIEPHBIX XaPAKTEPUCTUK MTPOBOTHHKA,;
® HaXOJUTH MPOSIBIICHUE TETUIOBOTO JICHCTBHUS TOKA B OBITY H TEXHUKE;
e pelmiaTh 3a7a4d Ha BUABI COCTUHEHUI MPOBOTHUKOB,;
® YCPTUTH JICKTPUICCKHUE CXEMBI IICTICH.
Ipumenamo 6 HeCMaHOAPMHBIX CUMYAYUAX
¢ IJIAHWPOBATH IMIOMCK PEIICHUS IPOOJIEMBI, OTICHUBATH MTOJIYICHHBIC PE3YIIbTATHI,
® HCITOJIb30BaTh TEOPETHICCKHE METO Il HAYYHOTO TIO3HAHHS,
e perraTh KOMOMHUPOBAHHBIE 337291 Ha KOMOWHUPOBAHHOE COSIMHEHHE TTPOBOTHUKOB
e peIaTh 337a91 Ha pacyeT Pa3BUBACMOI MOITHOCTH B AJIEKTPUICCKHX IICTISX.
Kiaccuduimponars:
®pa3INYHbIC BUJIBI COCTUHEHUI STIEMEHTOB AJIEKTPUIECKHUX IETei.




1.3. DaekTpoMarHuTHbIE sIBJIeHUsI (6 4acoB).

JInuHOCTHBIE pe3yJIbTAaThl 00yYeHHsI:
® CaMOCTOATENbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U NIPAKTUYECKUX YMEHUH;
e (opMupoBaHHUE LIEHHOCTHBIX OTHOLIEHUH APYT K IPYTY; K aBTOPaM OTKPBITUH U N300peTeHUi, K pe3ynbraTaM o0yueHus;
® pa3BUTHE [103HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH ydalluxcs
e MOTHBAaLUs 00Pa30BATEIbHON AEATEIBHOCTH ILIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO-OPHUEHTUPOBAHHOT'O I10IX0/1A.
MertanpeameTHbie pe3yJbTaThl 00y4eHHs:
® BBIJIENATh OCHOBHOE COJEPKAHUE POUYNTAHHOIO TEKCTA, HAXOAUTH B HEM OTBETHI HA IIOCTABJIECHHBIEC BOIIPOCHI U U3J1araTh €ro;
e opraHu3anus y4yeOHO! JAeqTelIbHOCTH, TIOCTAHOBKA LIeJIeH, INIAaHUPOBaHUE, CAMOKOHTPOJIS;
e (opMmupoBaHHMEe YMEHMH BOCIPHUHHMMATh, IepepadaTbiBaTh W NPEAbABIATH HH(DOpPMAIUMI0 B CIOBECHOH, 00pa3HOW, CHMBOJIMYECKOH (opmax,
aHaAJIM3UPOBaTh U IiepepadaThIBaTh NOJYYEHHYIO HH(OpPMAIIHIO;
® OCBOCHME PUEMOB JICHCTBUM B HECTAaHAAPTHBIX CUTYalUsX.
IIpenmeTHble pe3yJbTaThl 00yYeHHs:
Ha ypogne 3anomunanus,
¢ (usnveckne NpuOOPHI: KOMIIAC, MAaTHUTHAS CTPEJIKa;
® [IpaBWJIA [TOJIb30BAHUS MAarHUTHOMN CTPEIIKOM;
BocnponsBoauTs:
¢ 1300pakeHHe MarHUTHOTO TOJISI IPSIMOTO TOKA U KaTYIIKH;
¢ 1300pakeHNUEe CUIIOBBIMU JIMHUSIMU MarHUTHBIE TIOJISl IOCTOSTHHBIX MarHUTOB U MOJIs 3eMJIH,
e mnpaBuia OypaBuuKa, IPaBOM PyKHU U JIEBOM PYKH.
Ha ypoene nonumanus
® MAarHUTHOE I10JIE, KaK MEPY 3JIEKTPOMArHUTHOTO B3aUMOJEHCTBHS;
OOBACHATD:
e MarHuTHbI€ IBJICHUS, CBSI3aHHBIE C MPOSIBJICHUEM MAarHUTHBIX OJIeH 3eMJIH, TOKA U MOCTOSIHHBIX MarHUTOB.
Ymemos:
IIpumensamov 8 CmaHOAPMHBIX CUMYAYUAX!
® OIpPEACIATH MOJII0CA KAaTYIIKH, IT0 KOTOPOM MPOTEKAET TOK;
® [IPUBOJUTH IPUMEPHI HAIIPABIEHUS CHJIOBBIX JIMHUM TOJIS MPU B3aUMO/I€HCTBUU MarHUTOB.
[IpuMeHsTh:
e pemaTh KAYECTBEHHBIE € 3a/1a4H.
Ipumenamo 6 HecmanHOapmuvIX CUMYAYUSAX!
® UIAHUPOBATh MOUCK PELICHUs POOIEMBI, OLICHUBATh MOJyUYE€HHBIE PE3YIbTaThI;
e pelaTh 3aJa4y Ha ONPEAEICHUS IBUKEHUS 3apsHKEHHOM YacTUIbl B MArHUTHOM TIOJIE.




1.4.CBetoBble siBj1eHus (8 yacoB)

JIn4HOCTHBIE pPe3yJbTAThl 00yUeHHSI:

CaMOCTOSITENIbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUM U MPAKTHUECKUX YMEHU;

¢dbopMupOBaHUE IEHHOCTHBIX OTHOIICHUHN APYT K APYrYy; K aBTOpaM OTKPBITHI U N300peTeHmil, K pe3ysbTaTaM 00y4eHuS;

yOeXJAEeHHOCTh B BO3MOXXHOCTH TIO3HAHMSI TMPUPOIbI, yBaKEHHWE K TBOPIAM HAyKd U TEXHHKH, OTHOIIEHHWE K (U3HKE KaK K JJIEMEHTY
o011euenoBeYecKOil KyabTypHl;

MOTHUBaNUA O6pa3OBaTeJIBHOI\/JI ACATCIIbBHOCTU IKOJIbHUKOB Ha OCHOBC JINYHOCTHO-OPUCHTHPOBAHHOTI'O ITOAXO0JA.

MeTanpeamMeTHble pe3y/ibTAaTbl 00y4eHUs:

OCBOCHHE ITPUCMOB IICfICTBPIﬁ B HCCTAHAAPTHBIX CUTyalluAX.

dbopmupoBaHne yMEHUN paboTaTh B IPYIIE, BECTU JUCKYCCHUIO, PEJCTABIATh U OTCTAMBATh CBOM B3TJISIbI U YOCKICHNUS,

PasBUTUA MOHOJIOTHYECKOHN U III/IZUIOFI/I‘-IGCKOIZ peur, YMCHUS BbIPpAXKATH CBOW MBICIIM U CIIOCOOHOCTH BBICITYIIATh CO6CCGILHI/IK3, IIOHUMAThb €ro TOUYKY
3peHusl, MPU3HABATh MPABO JIPYroro Yei0BeKa Ha MHOE MHEHHE,

OBJIaJICHUE SBPUCTUUECKUMH METOJIaMH PELICHHS MPoOeMm;

NpUOOpPETEHUE OIbITa CaMOCTOSITENILHOTO IIOMCKa, aHalu3a M oTOopa WH(GOPMALMKM C KCIOJB30BAHHEM Pa3UYHBIX HCTOYHHUKOB U HOBBIX
MH(GOPMALIMOHHBIX TEXHOJIOTHH JIJIs pelIeH sl T03HABATENbHbBIX 33/1a4;

IIOHUMAHHUEC pa3nnqnﬁ MCXKAY UCXOJHBIMHA q)aKTaMI/I U TUIIOTE3aMMU IJI1 UX O6”I)$ICH€HI/I$I, TCOPCTUUCCKUMHU MOACTIAMU U PC€aJIbHBIMU O6T)€KTaMI/I;

IIpenmeTHble pe3yabTaThl 00yYeHHS:
Ha ypoene 3anomunanusn

¢u3nyeckre BEIMYMHBI U UX YCIOBHbIE 0003HAYEHUS, €IUHULIBI U3MEPEHUS: (POKYC, ONTHYECKAs CUJIa JTMH3BL;
¢duznyeckre NpuOOpPHI: INH3BI, 3epKaa;
YCTPOMCTBO U JIEHCTBUE MIEPUCKOIIA);

Bocnpoun3BoauTs:

OMpECACIICHUE 110 IIJIaHY: OIITUYCCKAA CUJia JIMH3bI, 3aKOH OTPAKCHHA U 3aKOH MPCIOMIICHUSA

Ha ypoeéne nonumanus

SIBJICHUS NIPEJIOMIICHUS U OTPAKEHUS,

NOoJy4eHHe U300paKeHui B 3epKaje;

noJjiyueHue n300pakeHui B JIMH3€ COOMPAIOLIEH U paccenBaroIIei;
MOJTy4eHUs! N300pakeHUH B IJ1a3e YelloBeKa.

Ymemos:
Ipumenamo 6 cCmanOApPMHBIX CUMYAYUSX:

MPUBOJIUTH MPUMEPHI PA3IMYHBIX BUIOB U300paKeHHUI B ONTHUECKUX YCTPONCTBAX;
CTPOUTH U300paKEHUS Ha YepTExKe

HpuM@H}lmb 68 Hecmaudapmubzx cumyayusx.

ITaHUPOBATH ITOMCK PCIICHUSA HpO6HCMBI, OICHUBATH MMOJYUYCHHBIC PC3YJIbTATHI;
HCIOJIb30BATh TCOPCTUICCKUC MCTOAbI HAYUYHOTO ITO3HAHMHA.



Conep:kanue y4eOHOTro MaTepHuasia u
TPe0OBAHMS K YPOBHIO MOATOTOBKH Y4aIlUXCS
IMoBTOpenue(2 yaca)
CYM: o xypcy pusuku 7-oro kiacca. [leppoHadanbHbIe CBEICHUS O CTPOSHUH BellecTBa. B3anMopeiicTBue Tein. [laBineHne TBepAbIX Te, JKUIKOCTEH U Ta30B.
PaboTa. MontHocTs. DHeprus.

TenJjioBble siBjeHus1 (22 yaca).
Baok Nel. TensioBoe nBu:xenune. Buabl Terionepeaayu.
CYM: TemnoBoe nemwxkenue. Temneparypa u e€ nsmepenue. [llkana [enscus. AGcomoTHbIN HYJb. BHYTpeHHss sHeprus Tena. Bunabl Teruionepenayu:
TEITONPOBOIHOCTh, KOHBEHIMS, U3lydeHue. CriocoObl M3MEHEHHUsI BHYTPEHHEH YHEPTUU Tea .
Baok Ne2. Kosiu4ecTBO TENJIOTHI
CYM: KonnuecTBo TEIIOTHL. Y AelbHas TEIIOEMKOCTb BELLIECTBA. Y IeJIbHAs TEIJIOTA CTOPAHUSL. .
JILP. Ne 1 «CpaBHEHUE KOAMYECTB TEIJIOTHI IPYU CMEITMBAHUK BOJIbI Pa3HOW TEMIIEPATYPhI».
JLP. Ne 2 «M3mepenue yieabHON TEMI0EMKOCTH BEIIIECTBAY.
JL.P. Ne 3 «M3MepeHune BIaXKHOCTH BO3AYXay.
K.P. Ne I «Tennosvie agnenusy
Baoxk Ne3. U3meHeHHe arperaTHbIX COCTOSIHMI BellecTBa.
CYM: Paznuunbie cocTosiHUS BellecTBa. [1naBienne u oTBepieBaHNEe KPUCTAUNIMUECKUX TeJl. Y IefibHas TeIJIoTa IUIaBlieHus. BiaxxHOCTh BO3TyXa.
Ucnapenune. Konnencanus. Kunenue. Y nenbHas Ternota npeoOpa3oBanus. [IpeoOpasoBanue SHEPTUU B TEILIOBBIX SIBICHUSX. J[BUTaTeNb BHYTPEHHETO
cropanus. [1aposas Typ6ouna. KI1/] TerioBoro nBuratessi. OKOJIOTUUECKHE MPOOJIEMBbI UCIIOJIB30BAHHUS TEIIJIOBBIX MAIITHH.
K.P. Ne 2. «H3menenue azpecamuulx COCMOAHUL 6euecmeay

2. DaexTpuyecKue siBjaeHus (27 4acos)

Baox Nel. DuiekTpnueckue siBjeHHSA

CYM: DnexTpuyeckuii 3apsi (HOCUTEH - SJIEKTPOH WM MPOTOH). MoJienb CTpoeHus aToMa. 3aKOH COXPaHEHUS SJEKTPUUECKU 3apsiia. DIEeKTpUIecKoe

noJie. DnekTpoH [IpoBoIHUKH, AUAIEKTPUKHU U MOITYIPOBOJAHUKH. HanpspkeHHOCTD 31eKkTpuyeckoro nosis. 3akoH Kynona. DnekTpocraTuueckas HHIYKIMSL.
Yuawueca oonscnol 3namo u nomnums:

- CMBICIT (PU3HUECKUX BEJIUYUH: JIEKTPUUECKUM 3aps]], HANPSHKEHHOCTD IEKTPUUYECKOTO OIS,

- IPEJCTaBICHNE 00 IEKTPUUECKUX 3apsAfax HX JIEIMMOCTH, 00 AJIEKTPOHE KaK HOCUTENE HAMMEHBIIIETO AJIEKTPUUYECKOT0 3aps/ia, O sJIEPHOM MOAEIH aToMa U

CTPYKTYpE UOHOB;

-CMBICTT (PU3UYECKUX 3aKOHOB: COXpaHEHHMs dJIeKTprueckoro 3apsnaa u Kymnona.
Yuawueca oonscnvt ymema:

- pUCOBaTh MOJIENL aTOMa BOJIOPOAA;

- OIIUCBIBATH U OOBSACHATH PU3NYECKUE SIBICHUS: FIEKTPU3ALINIO TEJI, B3AUMOJICHCTBUE SJIEKTPUUECKUX 3apsi/IOB;

- OOBSICHATD YCTPOMCTBO M MPUHLUI JICHCTBUS AIIEKTPOMETpA.

Baok Ne2. DuiekTpnueckuii ToK.




CYM: Dnektpuueckuid TOK. ['arpBaHUYECKUH AIeMEHT. DieKTpruueckas uenb. Cuiia Toka. Amnepmerp. Hanpsiokenue. DneKTpuyeckoe COnpoTUBIICHUE. 3aKOH
Owma s yuactka uenu. Peocrar. BonbTMeTp. AKKyMYJISTODBI.
JLP. Ne 4 «C6opka 37eKTpUYECKOH 11N U U3MEPEHUE CHJIbI TOKA Ha PA3JIMYHBIX € yJacTKax»
JL.P.Ne 5 «M3MepeHre HanpsKEHUS HAa PA3JIUYHBIX YIACTKAX DJICKTPUYKOU IS
JL.LP.No 6 «PerynupoBaHue CHUJIbI TOKa PEOCTATOM)
JI.LP.Ne 7 «M3mepeHure conpoTUBIICHHS TPOBOAHUKA IPHU HOMOIIM aMIIEPMETPA U BOJBLTMETPAY.
Baoxk Ne3. CoenuHeHnue NpoBOIHUKOB B HeNN
CYM: IlocnenoBareinbHOCTh COEAUHEHUS TPOBOIHUKOB. [lapamienbHoe coenuenue npoBoiHUKOB. CMEIIaHHbBIE COEAMHEHUS] IPOBOHUKOB.
K.P. Ne 3 « Dnexmpuueckuit mok. 3akon Oma ons yuacmia yenu. CoeOunerust Npo8OOHUKO8»
Yuawueca oonscnvl 3namo u nomnuma:
[TocnenoBarenpHOE M NapaIEIbHOE COEAMHEHUE TIPOBOJHUKOB.
Yuawueca oonscnot ymems:

-coOHpaTh NPOCTEHIINE YEKTPUUECKHUE LIEMU U YEPTUTH CXEMBI;
- JIeJIaTh aHAJIU3 COCIMHEHUH B JJIEKTPUYECKON LICTIH.
Baoxk Ne4. PaGoTra M1 MOIIIHOCTD JIEKTPUYECKOT0 TOKA
CYM: PaboTta 1 MOIIHOCTD 3JIEKTPUUYECKOT0 TOKa. HarpeBaHue nmpoBOHUKOB JEKTpUYECKUM TOKOM. 3akoH Jxxoyns - Jlenna. KI1/] ycranoBku Konnencarop.
DneKTpruYecKasi EeMKOCTb. JHEPIHs KOHAEHCaTopa.
- MpaBWJIa TEXHUKU 0€30MaCHOCTH MPU PadO0Te C MNEKTPUUIECCKUMU HETISIMU
JLLP. No 8 «/3MepeHne MOIIHOCTH U PabOThI TOKA B SJIEKTPUUECKOH JIaMIiey
K.P. Ne 4 « Dnexmpuueckue sgnenusi. Paboma u mownocms snexmpuueckozo moxkay.

3. DJIeKTpOMarHuTHbIe siBJIeHHs (6 yacoB).

CYM: OmnsiT Opcrena. MarautHoe nosie TOkoB. MaruutHoe nose. IloctossHHble MarHuThl. MarHutHoe moJie 3JEKTPUUECKOTro ToKa. MarHuTHoOe moJe
KaTyHUIKA ¢ TOKOM. MarauTtHoe nosie 3emiu. JIuHun MarHuTHOM MHAYKUMU. B3anmonelictBre MarHuToB. JelicTBE MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM.
DNEeKTPUYECKHUI IBUTATEITh
JL.P.No 9 «COopKa »JIeKTpOMAarHuTa 1 €ro UCIBITAHUS
JLP. Ne 10 « I3yuenue paboThl 2JIEKTPOABUTATEINSI IIOCTOSTHHOTO TOKAY.

4.CeeroBble aBienus (8 4acos).

Buok Nel CBeToBbI€E IBJIEHHS

CYM: Ucrounuk ceta. [IpsmonuneitHoe pacnpoctpanenue cBera. OTpakeHrne cBeTa. 3akoH oTpakeHus. OO0pa3oBaHUE TEHU U TIOTYTEHU. 3aKOH
npenomienus. [1mockoe 3epkano. 3epkaabHOE M PACCETHHOE OTPAKEHUE CBETA.

Jlynnbie 3atmenust. 3epkanbHoe U Auddy3Hoe oTpakeHne. MHOTOKpaTHOE OTpaKeHHE.

Baok Ne2 OnTnueckune npudopsl



CYM: Jlunzsl. Ontuueckast cuiia auH3bl. @oroanmapar. a3 u 3penue. Ouku. Jlyna. J[BimkeHre HeOSCHBIX Tell Ha HeOe.
JLLP. No 11 «ITonydeHue n300paeHHid ¢ TOMOIIBIO JIMH3BDY.

5. IloBTOopenne 3 vaca.



IMPHUJIOKEHHUE Nel

IlepeyeHb KOHTPOJIBLHBIX MepoONPUATHii, popmbl. [lepuoaYHOCTH U MOPSAOK TEKYIIEr0 KOHTPOJISI YCIIeBA€MOCTH — KOHTPOJIbHBIX, 324€TOB,

CaMOCTOSATC/JIbHBIX paﬁoT H T.)I.), TEMBbI .]'IaﬁopaTOPHbIX H MPAKTHYIECCKUX paﬁoT

KonTpomnbHbie paboThl

nara

IJ1aH

¢dakt

JlaGopaTop-
HBIE paOOTHI

nara

IJ1aH

¢dakr

BBogHas KOHTpoJIbHAs
pabora

JI.P. Ne 1 «CpaBHenue
KOJIMYECTB TEIJIOTHI IPU
CMCEIIMBAHHUHU BOJILI PA3HOM
TEMICPATYPBI».

K.P. Nel « TennmoBrie
SIBJICHUSI)

JL.P. No 2 «M3mepenue
VAEILHOU TEIIOEMKOCTH

BCIICCTBA».

K.P. No2 « JI.P. Ne 3 «M3mepeHue
ONEeKTpUYECKHE BJIAYKHOCTH BO3JTyXa.
SIBIICHHS

K.P. Ne3 « JI.P. Ne 4 «CGopka
OJIeKTpOMarHuTHEIE DJIEKTPHUUECKOMH IIETTN 1
SBJICHHS H3MEpPEHNE CHIIBI TOKA Ha

PA3JIMYHBIX €€ yUacTKax»

K.P. N4 « CeetoBbIe
SIBIICHUSI Y

P.Ne 5 «M3mepenne
HAIpsDKEHUA Ha PA3INYHBIX
ydacTKax BHGKTDHHKOﬁ LICIIN)

K.P. «MToroBas»

JL.LP. No6 «PerynupoBanue
CHJIBI TOKA PEOCTATOM.




JL.LP.Ne 7 «3Mmepenue
COIPOTHUBIIEHUS OPOBOJIHUKA
OPU HOMOIIM aMIIEPMETPA U

BOJIETMCTpA».

JL.P. No8 «3Mepenue
MOILIHOCTH ¥ pa0OTHI TOKA B
SJIEKTPUYECKOHN LTI

JL.P. Ne9 «ChOopka
3JIEKTPOMATHUTA Y UCHBITAHUE

€ro JICUCTBHY

JLLP. Ne10 «M3vuenne
3JIEKTPOABUTATENS
HOCTOSHHOI'O TOKA»

JLLP. Nell «Ilonyuenue
H300paKEHHUS C IIOMOIILIO
JIMH3BD)

MMPUJIOKEHUE Ne2

KonTtpoabnbie padoTsl 1is yyamuxes 8 kiaace

Beoonasa konmpoavnas pavboma Bapuanm 1

1. Bopna ucnapunach 1 npeBpatuiack B nap. Kak npu 3ToM H3MEHHIOCh ABHXKEHHUE U
pacnosioxkeHue MoJsieKyn? 3MEeHUIUCh JIM IIPpU 3TOM CaMH MOJIEKYJIbI?
2. bop3sas pa3BuBaet ckopocTb A0 16 M/c. Kakoii myTh OHa MOXKET IPeoI0NeTh 3a 5
MHHYT?
Haiinure Bec Tena maccoii 800 r. M300pas3ute Bec Tena Ha yepTexe B BBIOpaHHOM MaciuTale.
Kaxkoe maBnenne oka3piBaeT MaTbYMK Maccoil 48 Kr Ha TOJI, €CJIH TUIONIAIb MOA0MB ero 00yBu 320 cm?
Kakas pabora coBepiaercsi Ipu paBHOMEPHOM MOIbEME I'PAaHUTHOM IIUTH 00BEMOM 2 M° Ha BbICcOTY 3 M . [InotHOCTH rpanuta 2700 kr/m°
BBoanas koHTponbHast pabora Bapuanr 1

a s w



[Touemy apomar JyxoB 4yBCTBYETCS HA PaCCTOSIHUM?

C Kakoi CKOPOCTBIO ABMXKETCS KUT, €CIIU JJI IPOXOXKACHUS 3 KM eMy norpedoBanock 3 MuH 20 c.

Haiinure cuiny TshkecTH, ISMCTBYIOIIYIO Ha Teslo Maccoi 1,5 T. 300pa3uTe cuily TSHKECTH Ha YepTee B BHIOpAHHOM MaciiTaoe.
Ha xakoii rimyOuHe maBnenue Boabsl B Mope paBHo 2060 kI1a? ITnmorHoCcTh MOpckoii Boasl 1030 Kr/M>

CKonpKO BpeMEHH J0KEeH paboTaTrh Hacoc MOIIHOCTBIO 50 KBT, 4TOOBI U3 1IaXThI

riyouHoi 150 M oTkavats Bogy oobemom 200 m® TInorrocts Boxsl 1000 kr/m®

agrODdE

Konmponvnasa pabomaNel «Tennoevie agnenusy
1 BapuaHT

1. Kakum criocoOom Terionepeaqu OCymecTBisieTcs nepenada sueprun ot ConHia k 3emie?
A) TeronpoBOIHOCTEIO,
b) m3nyuenuem,
B) xonBekuueii,
I') Bcemu Buamu nepeuriciieHHsIMH B A, b, B.
2. Kakas (usnueckas BelIMYMHA ONpPEeNsieT KOJIMYEeCTBO TEII0Thl, He00X0MMOe /ISl HarpeBaHus BelecTBa Maccoii 1 kr Ha 1°C?
A) ynenbHasi TETUI0EMKOCTb.
b) ynenpHas Temiora riaBieHus,
B) ynenpHas Temnora cropanus,
I') cpenn OTBETOB HET IPABUIIBHOTO
3. IIpu xaxoM mporiecce KOJIMYECTBO TEIUIOTHI BhIuucisercs no gopmyine Q=mg?
A) npu HarpeBaHuH,
b) npu nnaBieHuw,
B) npu npeBpaiieHun XUIKOCTH B 1ap,
I') cpenn 0TBETOB HET NPaBUIIBHOTO.

4. O0bsicHUTE, 3a4eM HYXHBI IBOMHBIC CTEKJIa B OKHAX?



5. Kaxoii ¢popmyInoii Haio BOCHOIB30BaThCs, ISl pacyeTa KOJMYECTBA TeIIOTH TP KPUCTAILTU3AIMH (OTBEpACBAaHUHN)?
basoeviit yposens
6. Kakoe konmuuecTBo Termnotsl Heooxoaumo it HarpeBanus 200 1 amomuaus ot 20 °C 1o 30 °C? VY nenbHas TeroeMkocTh amroMuaus 920 x/xr °C?
7. Kakoe KoM4ecTBO TeIUIOThl HE0OX0IUMO 3aTPaTHTh, YTOOBI paciuiaBuTh 10 KT CBUHIIA B3SITOTO MPH TEMIIEpaType TIaBieHus? Y IeibHas TeIUI0Ta TUIaBJICHHS
cuHLA coctasiser 2,5 10% JHx/kr.
Ilogvtuennulit yposens
8. CkoJbKO HaJ0 CKeub KaMEHHOTO YIJisi, 4T00bI paciiaBuTh 500 1 npaa, B3siToro npu temnepatype - 20 °C? Bocnonb3oBatbest TaOIHUIIEH.
9. Ckonbko Hajo cxeub cnupta, 4Toosl 200 1 xernes3a B3aToro npu temmneparype 39 °C noBectu 1o kureHusi? Bocmnonb3oBarses TaOIHIIEH.
2 BapuaHT

1. Kakum criocoOom Terionepeaqu OCyIIeCTBISETCS] HAarpeB KBAPTHPBI 3UMOM ?

A) TEIIoNpOBOAHOCTHIO,

b) uznyyenuem,

B) xonBekuuei,

I') Bcemu Bumamu nepeuricieHHsIMU B A, b, B.
2. Kakas ¢usnueckas BENMYMHA ONPEAETSeT KOJHMUECTBO TEIIOTHI, HEOOX0UMOe AJIsl OXJIaXKAeHUs BerlecTBa Maccoi 1 kr Ha 1°C?

A) ynenbHas TEMI0EMKOCTb,

b) ynenpHas TeruioTa miaBieHus,

B) ynenbnas Temiorta cropaHusi,

I') cpeaun oTBETOB HET MPABUILHOTO
3. IIpu kakoM mpoliecce KOJMUECTBO TEIJIOTHI BBIUMCIIsAETCs o Gpopmyne: Q=mL?

A) npu HarpeBaHuH,

b) npu nnaBieHuu,

B) nipu npeBpariennn KuIKOCTH B map,

I') cpenu 0TBETOB HET MPABUIIBLHOTO.



4. OOBsICHUTE, TOYEMY BBIPAXKEHHUE «I1y0a rpeeT» He BEpHO?
5. Kakoii ¢popmyroii Haio BOCIIONIL30BAThCS, IS pacueTa KOJMYECTBA TEIUIOTH BBIICITUBIICTOCS ITPH KOHICHCAIHH?
bazoewiit yposens

6. Kakoe xonmuduecTBo TeroThl HeoOXxoaumo mist octhiBaHus 200 r amomunus oT 80 °C 1o 20 °C? Y aenbHas TemmoeMkocTh amomuaus 920 x/xr °C?
7 .Kakoe KoIM4ecTBO TEIUIOTH HE00X0AUMO ISt 0OpalleHHs B Tap 5 KT BOJIBI, B3ATOM MPH TEMIIepaType KUIeHH. Y IeNbHas TeII0Ta MapooOpa3oBaHus BOIbI
cocrasisier 2,3°10° JDx/kr.

Ilogvtuennulit ypoeens
8. CKOJIbKO HA/I0 CKeUb IPEBECHOTO YIS , 4To0kI paciiaButh S00 T jb1a, B3sToro npu temneparype -20 C? Bocnonb3oBatsest TabIuIIeH.

9. CxomnbKo Haio ckedb Oyporo yrirst, 4ro0sl 200 T Memu B3siTol pu Temrieparype 85°C no kurenusi? Bocmonb30BaTsest TaOMHIICH.

Ne| Bewectr | Ilmor | Yo V. Y. Temnep V.
0 HOCTh | TEIUIOE | TEIUIOT | TemaoT | atypa | Temmep TEIJIOT

kr/M® | MKoOCTB | @ a IUIaBJie | aTrypa Byl a
Jik/kr | masnie | napoo6 | wus °C | KuneHu TOIUIMBA | cropaH

°C HYs pasoB. a; °C ust
Jix/xr | Jx/xr JIK/KT

L AmOMME | 9700 | 920 |39710° | 92110°| 660 | 2467 | Topox %36
2 | Boma 1000 | 4200 | omen | 2310°| 0 100 | Jiposa cyxue ig’e
3 | Jeneso | 7800 | 460 |2710°|6310° | 1539 | 2750 | Topd '3.-36
4 Jlen 900 2100 3,4 10° BOJA 0 Boma | KameHn. yromnb :1386
S Menn 8900 400 2,110° | 4,8°10° | 1085 2567 | Crnupt fge
 prymn | 13600 | 140 | 91210 ) 03105 | -39 357 ffeBeCH'ym _fgﬁ
! Ceunenr | 11300 140 Ol’gg 0,8 10° 327 1740 | Bypslii yromib _]]:gﬁ
8 | Crmpr 800 | 2500 |1,1°10°]0,9°10°| -114 78 | bensun 46




} Koumponvnas pavoma No2 «dnexkmpuueckue A6,1eHUA)

1 BapuanT

ba3zoewuii yposens

1. Kakoi1 sanexkTprudeckuil 3apsii UMeeT sIpo atoMa?
2. Kakum nprGopoM Mmosb3yroTest A1t i3MepeHust ciibl Toka? Kak oH m3o0paxkaercst Ha cxeme?

3. Ucnionb3ys cxemy 2JIeKTpHUUYEeCKOi 11enH, n300pakeHHOM Ha prcl, onpeaenure obiiee conporusienue, ecnd R;=2 Om, R;=3 Om, R3= 6 OmM, R4=5 Om.

- R1 | Rz R3 | R4 —

Puc. 1.

4. Kakoil TOK TeueT uepe3 BOJIbTMETP, €CIIU €ro conpoTuniaeHre 12 kOm u oH noka3biBaeT HanpsbkeHue 120 B?
. 2 . 2
5. DnexTpuueckas rnedb, celaHHas U3 HUKEITMHOBOM MPOBOJIOKH, (yaensHoe conpotusieHue 0,4 OM MM“/M) aAnuHOM 56,25 M 1 miomaapio cedeHus 1,5 MM,
MpucoenHeHa K ceTu ¢ HanpsbkerneM 120 B. Onpenenure cuity TOka, IPOTEKAIOIIETO MO CITUPAIIH.
Ilogvruennutii yposens
6. Onpezienute o0Iee COMPOTURIICHHE IIETTH MTPU TTOCIEI0BATEILHOM COSTHHEHHH IPOBOAHUKOB, €CH HanpspkeHue pasHo 3 B, h=1 A, I,=10 A.

7. Vicnionb3ys cxemy puc. 2, olipeiesnTe oolee HarpsbKeHre B LENH, eclu aMmiepMerp mokasbiBaer 5 A, R1=2 Om, Ry=3 Om, Rz=6 Owm,

E—@)

Puc. 2



8. Cuia Toka B 11eru cocrtasisieT 2 A. Uro 310 o3HagaeT?

2 BapuaHT
ba3zoevuit yposenn
1. Kakoro 3Haka 3apsiji UMEET 3JIEKTPOH?
2. Kakoe HanpspkeHHe HaI0 co3/aTh Ha KOHIaX MPOBOAHKKA compoTuBieHrneM 50 Om, 4ToObl B HEM BO3HHUKJIA CHJIA TOKa 2 A ?

3. Ucnions3ys cxemy Lienu, n300paykeHHOU Ha puc 3 onpenenute odiiee Hanpsbkenue, ecmn Up=2 B, U,=2 B, U3=2 B, Us=2 B.

] R: | R> R3 | R4 —

Puc. 3
4. KakuM rmpubopoM U3MepsItoT HalpsbKEHUe, Kak 3TOT pulop u300paxaercs Ha cxemax?
5. Uepes amroMUHHUEBBIH MTPOBOIHUK UTMHON (0,7 M | TUIOMIAIBI0 TioniepedHoro ceyenus 0,75 MM mpoTekaeT Tok cuitoi 5 A. KakoBo HampsikeHre Ha KOHI[aX 3TOTO
poBoAHKKA? Y AeiIbHOE cOnpoTUBIeHHE amoMuHus paBHO 0,028 Om MM%/M
Iosvuuennsiit yposens
6. Onpenenure o0Ilee HATPSHKEHHUE MPHU TTOCTIEA0BATEILHOM COSTMHEHUH MTPOBOTHUKOB, ecii cuiia Toka paBHa 3A, Ri= | Om, R;= 10 Om.
7.Y4acTOK LIENU COCTOUT U3 TpeX NpoBOJHUKOB (puc.4) Ri=20 Om, Ry=10 Om, Rz =5 Om. Onpenenure HanpspkeHUe eI, €CIIM aMIIepMETP MOKa3bIBaET CUILY

TOKa 2A.
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Puc. 4

8. 3aBHCHT JIM BeJIMYMHA COIPOTHBJICHHSA IMMPOBOJHWKA OT HAIIPSYKCHUA HA €TO KOHIIaX?

1
2
3
4
5.
6
7
8
9

KontpoJsbHas padora Ne3 «JJIeKTPOMATrHUTHLIE SABJICHM S

. JlaTckuil yyeHsIn

. CymiecTByeT y MarHuTHOM CTPENKH
[Inanera, y KOTOpOM HET MAarHUTHOTO TOJISI
OH n300pe 3N1eKTpoABUraTeb
[Tone BOKpyT IBMXKYILIMXCS 3apsi/IOB
CBsi3aHa C COJTHEYHOW aKTUBHOCTBIO
Kypckas maranTtHas ...
Koo durment nonezHoro neiicTBus

TTomroc 3emmu

10. TTosmroc 3emim

1

1. «IIpousBomutensy 3IEKTpUIECTBA

12. Teno cocoOHOE MPUTATUBATH K ceOe Kene3o

1 Bapuant

3anoiaHUTe KPOCCBOPI



13. TIpuGop, OCHOBHOM YaCThEO KOTOPOTO SIBISIETCS AIEKTPOMArHUT
14. VYcunuBaer MarHUTHOE NOJIE KaTYIIKU
15. Karymika ¢ cep/iedHuKOM BHYTPH

16. Yactp asurarens

i T
2 I
‘3 e
4 K
ER T
6 P
7 0 L L]
8 i
9 B
O] [ [ | u
11. r
1 a
2
13. 1
1
4
15 I
| 16 | b

OH BriepBbIE OOHAPYKUIT B3aUMO/IEHCTBHE POBOAHMKA C TOKOM
Kenesnas pyna
Yem Oosbliie cHiIa TOKa, TEM JICHCTBUE 3JIEKTPOMArHuTa . ..

OcHOBHas! 4acTh ANIEKTPOJBUTATEIIS

I N N

XOpoIIO NPUTATHUBAECTCS MarHUTOM

2 BapuaHT
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13.

Ouninaer 3epHO OT COPHSIKOB
Jlunus, coeTMHSIONIAsT TIOJIFOCH] MATHUTHOW CTPEIIKH
[Tpudop

OHU BBI3BIBAIOT MArHUTHYIO OYpIO

. DIeKTpo-...
11.

Iomroca, koTopble MEXTy COOOH MPUTATUBAOTCS
C 1X MOMOILBIO MOYKHO OOHAPYXUTh MAarHUTHOE T0JIE

TGHO, JJIMTCIIbHOC BPEM:A, COXPAaHAIOIICC HAMAIrHUYCHHOCTD

1.
)
2 I
3 | c
4 K
5 T
61 | P
7.
0
‘8 M
9 a
10 r
11 H | ]
1 u
2
1 T
3

K04 KoHTposibHON paboThl Ne3 «J/1eKTpOMarHuTHbIe SIBJICHUS
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16.

1 BapuaHT
Harckuii yuenslii  (Opcmeo)
CylecTByeT y MarHuTHOM CTPEJIKH (110/110C)
[Tnanera, y KOTOpO¥ HET MAarHUTHOTO OIS (Benepa)
Own u300pern anekTpoaBUraTelns (Arkodu)
Iosne BoKpyr OBHXKYIIMXCS 3apsAi0B (MACHUMHOE)
CBs3aHa C COJTHEYHOU aKTUBHOCTBIO (O)psi)
Kypckas maruuTHas ... (anomanus)
Koadduiment nmonesnoro neicTsust (kno)

[Momroc 3emmu (cesephuiii)

. Tomoc 3emmu (ceopeagpuueckuii)
. I1. «IIpon3BOIUTEIE) AIMEKTPUUECTBA (2eHEepamop)

. Teno cnocoOHOE MPUTATUBATH K ceOe kKene30 (mMasHum,)

[Tpubop, 0OCHOBHOM YaCTHIO KOTOPOTO SIBJISIETCS HJIEKTPOMArHUT (meeghon)
YcunmBaeT MarHUTHOE MOJIE KaTYLIKU (cepOeytux)
Karymika ¢ cepieqyHUKOM BHYTPH (ConeHouUo)

Yactp gBurarens (sxkopb)

3pCT‘C‘}1‘
m|o o1 | |cC
‘BeHepa
g |K |0 [0 |m
‘M‘a‘I‘HI/ITHOC
6 |y |p |4
aHOMa‘H‘I/I‘}I‘
K |1 |1
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‘MaFHI/IT
T |e |n1 |e |[d |0 |H
c |e |p|a|e |4 I/IK‘
C T |e |H [0 |U |1
‘H‘Kopb
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13.

2 BapuaHT
OH BriepBbIE OOHAPYKUIT B3aMMOJICHCTBHE IPOBOAHUKA C TOKOM (Dpcmed)
XKenesnas pyna (orcenesmsix)
UewMm OorbIlie cuiia TOKa, TEM JICHCTBUE JIEKTPOMArHuTaA ... (CuibHee)
OcHOBHast 4acTh JICKTPOJIBUTATENS (IKOPb)
XOopoIo NPUTITUBAETCSI MATHUTOM (CrmaJib)
Oumiaer 3epHO 0T COPHSKOB (cenapamop)
Jlunust, coenuHSIONIas TOFOCH] MArHUTHOM CTPEJIKH (0Cb)
[Tpubop (xomnac)

OHH BbI3BIBAIOT MAarHUTHYO OYpIO (yacmuybl)

. DIEKTpo-... (0sucamens)

. Iomnroca, KoTopsie MEXKIY COOOM IPUTATUBAIOTCS (PASHOUMEHHbIE)

C MX IOMOIIIBIO MOKHO OOHAPYKUTh MAarHUTHOE TIOJIE (ONUIKU)

TCHO, JUIMTCIIbHOC BPEMSA, COXPAHATOIICC HAMArHUYCHHOCTD (JVlClZHZ/lm)

[ [n [a s [n[e
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KonTpoJuabnHas padtora Ne 4 «CBeToBbI€ IBJICHUS
1 BapuanT

ba3zoswuii yposens
1. U3 nepeuncieHHbIX HCTOUHUKOB CBETA BBIMMILUTE UCKYCCTBeHHbIE: CoHye, ceeua, 36e30bl, CHULYWKU, MOTHUS, TAMNbl HAKATUBAHUA, JIYHa, SKpan
menesusopa.
2. BeibepuTe 3aKOHBI JUIs SIBIICHHS OTPaXKCHUSI CBETA!
@) yeon nadeHus pageu Yy ompaxtceHus,
0) yeon nadenus paseH yeny npeiomieHus
8) omHoweHue CUHYca y2aa nadeHus K CUHYCY Yyela NPeloMIeHUs eCmb 8elUYUHA NOCMOAHHASA O 08YX CPeo;
2) Iyuu, naoarowull U OMpPAdM}CEHHbIU, JexHcam 6 0OHOU NIOCKOCMU C NEPREHOUKVIAPOM, NPOBEOEHHbIM K 2panuye pazoena 08yx cped 8 mouke nadeHus ayyd.
3. KakuMm Oyzer n3o0paxeHnne B cOOMparoliei JIMH3e, eCIIi PeMET HaXOAUTCS MEXTy TUH30M U ee pokycom? Jlokaxwure.
4. dokycHoe paccTosiHUE JIMH3BI, paBHO 250 cMm. KakoBa onTtuyeckas cusia JUH3bI?
5. OnTudeckasi cuja JIMH3 Y OYKOB, paBHa 2 AnTp. KakoBo QokycHoe paccTosiHue JTHH3?
IHosevrtuennstit yposens
6. [TocTpouts n300pakeHNE B paCCEUBAIOIIIEH JTMH3E, €CIIU TPeMET HaXOAUTCS 3a IBOHHBIM (DOKYCHBIM PAaCCTOSTHHEM.

7. OnpenenuTsb yroji IpeIoOMIICHHUS JIyda B BOJIE, €CJIM YIoJl ITaJIeHus paBeH 35°.



8. JIyd nmepexoaut u3 BOAbI B CTEKIIO. Yo najaenus paseH 60°, Haitnure yron npenominenus. [lokazatenu npenomienus: Boja 1,3; crekio 1,6.
Il Bapuant

ba3zoswuii yposens
1. VI3 nepeunciieHHbIX UCTOYHUKOB CBETA BHIMUIIUTE €CTECTBEHHbIE!
Connye, ceeua, 36e30bl, SHULYWKU, MOJHUS, 1AMNbL HAKAIUanus, JIyna, sKkpan menesuzopa.
2. BeiOepuTe 3aKOHBI LIS SIBJICHUS MPETIOMIICHUS CBETA!
@) y2on naoenus He paset Y2y OmpaiceHus,
0) yeon nadenus pagew yeny npeiomieHus
8) omHOWeHUe CUHyca yena NaoeHusl K CUHYCy yeia npeioMaeHusl eCmo 6eIudUHa NOCMOSHHASL OISl 08YX Cpeo;
2) JIyyu, nadarwuli U OMpadMdCceHHbll, Jiexncam 6 0OHOU NIOCKOCMU ¢ NEPREHOUKYIAPOM, NPOBEOCHHbIM K 2PaHuye pazoeida 08yx cpeo 8 moyke naoeHus: iyud.
3. Kakum Oyner nzobpaskeHue B COOMpAIOLIEH JIMH3€e, €CITU MPeIMET HaXOAUTCS MEXy JIMH30M U ee IBOIHBIM (OKYCHBIM paccTosiHueM? JlokaxuTe.
4.DokycHOE pacCTOsSTHUE JTUH3BI, paBHO 25 cM. KakoBa ontuyeckast cuiia JIUH3bI?
5. OnTudeckasi cujia JIMH3 y O4YKOB, paBHa 4 antp. KakoBo okycHoe paccTossHre TUH3?

Ilogviuiennwiii yposens

6. [TocTpouTh M300paXKEHHE B paccenBaIOIIEH TUH3E, €CIIH MPEeIMET HaXOIUTCS MKy (POKYCOM U JBOMHBIM (POKYCOM.
7. Iloa kakuM yTI0oM JIOJDKEH YIacTh JIy4d Ha CTEKIIO, €CIIM yTroJ MpeaoMiieHus paseH 10°?7

8. JIyd mepexoaut u3 BOABI B ayiMa3. YToJ majaeHus pasen 20°. Haiiqure yron npenomiienus. [Tokazarenn mpenmomiienus: Boaa 1,3; anmas 2,4.

Tabnuia 3Ha4eHUI CHHYCOB

1° [ 2° [ 3 [ 4 [ 5 [ 6 | 7° [ 8 [ o 10°
0,017 | 0.034 | 0.052 | 0.069 | 0.087 | 0.104 | 0.121 | 0.139 | 0.156 | 0.173
[1° [ 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 | 73 | 7% | 75° | 76° | 77° | 78° 79° 80°

0.945| 0951 | 0.956 | 0.961 | 0.965 | 0.97/0 | 0.974 | 0.978 | 0.981 | 0.984

81° | 82° | 83° | 84° | 85° | 86° | 87° | 8&8° 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° | 97° | 98° 99° 100°

Kittou x koHTpObHOM padote Ne 4 «CBeTOBBIE SIBJICHUSD»
1 BapuanTt
bazoswvui yposenn
1.MckyccTBEeHHBIE NICTOUHUKOB CBETA: C8eud, IAMNbl HAKANUBAHUS, IKPAH MeNesUu3opd.
2. 3aKOHBI OTPAXKEHUSI CBETA: @) Y20 NAOEHUsL PABEH Velly OMPANHCEHUSL, 2) IYUU, NAOAIOWULL U OMPANCEHHDLU, NEeHCAM 8 0OHOU NIOCKOCIU C NePREeHOUKYIAPOM,
npoGedeHHbIM K 2panuye pazoena 08yx cped 8 mouke nadeHus iyyd.
3. I300paxkeHue B coOMparomeil JTMH3e, eClU MPeIMET HaXOUTCS MEX1Y JIMH30H U ee (HOKYCOM: MHUMOe, YyeenuyenHoe, npsamoe (puc.1.)

A3
L




Puc. 1 Puc. 2
4. JlaHo: Pemenue:

F=250cm 2,5Mm ‘D =1:F D= ]‘ : 2,5m=0,4 arp

OtBer: D =0,4 antp

5. Jano: Pemenue:

D=2[[HTp.P=l:F F=1:2anrp =0,5 m=50 cm

F-? T =1:D OtBer: F =0,5 M =50 cm

Ioevluennsiit ypoens

6. 300paxkeHne MHUMOe, yMeHbUIeHHOe, npsimoe (puc. 2)

7. Hano: Pemenue:

a=35° |In=sina:siny siny =0,573:1.3=0,44

n=13 siny=sina:n ‘10 tabmre 0,44 51o = sin 26°

3Ha4MT: Y =26,5°
OtBer: y =26,5°

8. Jlano: Pemenwue:

a = 60° sina:siny =n =16:1,3=1,23

n=123 finy =sina :n iny =0,866:1.23=0,813

n,=1,6 N=n, :ng o Tabmure 0,813 510 Sin 55° ,3HauuT: Y =55°
y-?—_ Otser: y =55°

Il Bapuant
ba3zoswuii yposens

1.EcTecTBeHHBIC HCTOYHUKOB CBETA BBITUIINTE: COJZHL;e, 36’636131, CHULYWKU, MOJIHUAL.

2. 3aKOHBI IPEJIOMIICHUSI CBETA:  8) OMHOUIEHUE CUHYCA Yellad NA0eHUs K CUHYCY Yeld NPeOMIeHUs. eCMb 8eIUYUHA NOCNOSHHASA 0I5l 08YX CPeO;



3. 3o0pakenue B coOMparoIeil IMH3e, Korjaa npeaMeT HaXOIUTCS MEXTy JINH301 U €€ IBOMHBIM (DOKYCHBIM PACCTOSIHUEM: OeliCmeumenbHoe, nepegepHymoe,

ymenvutennoe (puc. 1)

v
_ —¥
— Nl L L
FF A 2F| ; 'F 2'F
A "
(puc. 1) (puc. 2)
4. Jlano: Pemenue:
F=25cm 025M D=1:F D=1:0,25=4 antp
D-? Oteer: D =4 nnTp
5. Jano: Pemenue:
D=4nntp. D=1:F F=1:4 anrp =0,25 m=25 cm
F-? F=1:D OtBer: F =0,25M=25cMm

Ilosbtuennstit yposens
6. M300pakeHre B pacCeHBArOIICH JIMH3E, KOTJIa IPEIMET HaXOUTCS MEX Ty POKYCOM U €€ IBOMHBIM (POKYCHBIM PACCTOSIHHEM : MHUMOE, YMEHbULEHHOE, NPIMOE
(puc. 2).
7. Hano: Perrenne:
y=10° |n=sina:siny gina=0,173"1,6=0,276

n=16 sina=siny n |mo tabmure 0,276 310 = SiNn 16°

o-? OrtBerT: 0. ~16°



8. Hano: Pemenue:

o=20° N=sino :siny n=2,4:1,3=1,846

n=1,3 4§iny =sina:n iny =0,342: 1,846 = 0,185

n,=24 n=n, :ng o Tabymre 0,185 310 = Sin 10°
y-?—_ Ortgert: vy ~10°




IMPUJIOKEHHUE Ne3

O11eHKA 0TBETOB YUAIIMXCS

KonnuecTBeHHbIE OTMETKM 3a YPOBE€Hb OCBOCHHMS Kypca, IMpeIMeTa BBICTABJISIOTCA B COOTBETCTBUM C 3akpemi€éHHo B MBOY CHI Ne6 r.
JuMuTpoBrpasa YIbSHOBCKOW 00acTH OallbHOW CHCTEMOM OLIEHHBAHHUSA: «2» - HEYAOBJIETBOPUTEIBHO, «3%» - YAOBIETBOPUTEIBHO, «4» - XOpOILIO U «5» -
OTJIMYHO.

Ounenka «5» cCTaBUTCA B TOM CJy4ae, €CJIM YYallMiCs TMOKa3blBa€T BEPHOE IOHMMaHWE (U3UYECKONH CYIIHOCTH pAcCMaTPUBAEMBIX SBICHUN WU
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUH, a TaK *e MPaBUIIbHOE OlpeJesieHne (U3NUYECKUX BEJINYMH, UX €IMHUIl U CIIOCOOOB U3MEPEHMS: IPABUIIBHO BBIIOIHSET
YEePTEIKHU, CXEMBI M TPAQHKH; CTPOUT OTBET 1O COOCTBEHHOMY ILIaHY, COPOBOXKAAET paccKa3z COOCTBEHHBIMH IPUMEPAaMH, YMEET IPUMEHSTh 3HAaHUS B HOBOKH
CUTYyallUU INIPHU BBINOJHEHUU MPAKTUYECKUX 3aJlaHUM; MOXKET YCTAaHOBUTBH CBSA3b MEKIY HM3y4aeMbIM U paHee M3Y4YEHHBIM MaTepualioM IO Kypcy (u3uku, a
TaKKe C MaTepUaIOM, YCBOCHHBIM IIPU U3YYEHHUH IPYTUX MPEIMETOB.

OueHka «4» CTaBUTCSI, €CIIM OTBET YYEHHUKA yJJOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSM Ha OLIEHKY «5», HO AaH 0€3 UCI0JIb30BaHUs COOCTBEHHOTO IJIaHA, HOBBIX
IpUMEpOB, 0e3 NMPUMEHEHUs 3HAHWM B HOBOM CUTyaluM, 6€3 HCIIOJIb30BaHUS CBsi3ell C paHee M3YYEHHBIM MaTepUaloM M MaTepUalloM, YCBOEHHBIM HIpHU
M3YYEHHH JIp. IPEMETOB: €CIIN YUaLIHCs JOMyCTUII O/IHY OIIMOKY WM He Oosiee ABYX HEJOYETOB M MOKET UX UCIPABUTh CAMOCTOSITEIIFHO WIIU C HEOOIbIION
[IOMOILBIO YYUTEIS.

Ouenka «3» CTaBUTCs, €CIIM y4yallUiCs MPaBUIIbHO MOHUMAET (PU3MUECKYIO CYIIHOCTh pacCMaTpUBAEMBbIX SBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS
OTJeNbHBIE TPOOEHl B YCBOSHHH BOIIPOCOB Kypca (PM3HWKH, HE MPEMATCTBYIONIME NAJbHEHIIEMY YCBOSCHHUIO BOIPOCOB MPOTPAMMHOTO MaTepuaia: yMeeT
IPUMEHATh MOJYUYEHHBbIE 3HAHMS NPU PEIIeHHH MPOCTBHIX 3a/ad C MCMOJIb30BaHMEM TOTOBBIX (POPMYJ, HO 3aTpyJHSETCS MPU peIIeHUM 337ad, TPeOYOIIHUX
npeoOpa3oBaHus HEKOTOPHIX (GOPMYII, TOMYCTHII HE O0JIee OJTHOM Ipy0oii OIMOKH U IBYX HEJ0UETOB, HE OoJiee OAHOM rpyOoi U OHOM HErpyO ol OmUOKH, HE
6ouee 2-3 HerpyObIX OIIMOOK, OHOI HEerpyOoi oMOKH U TPEX HETO0UETOB; JONMYCTHI 4-5 HEA0UETOB.

OneHka «2» CTaBUTCS, €CITU yYalllMHCs HE OBIa/IeNl OCHOBHBIMU 3HAHUSMHU U YMEHHUSIMU B COOTBETCTBHH C TPEOOBAHHSIMH MPOTPAMMBI M JOMYCTHI OOJIbIIE
OIIMOOK M HEIOYETOB YEM HEOOXOIUMO IS OLIEHKH 3.

OueHKa KOHTPOJILHBIX padoT

Onenka «5» craBuTCs 32 pab0Ty, BBIOJHEHHYIO TOJHOCTBHIO 0€3 OIMOOK W HETOYETOB.

Onenka «4» CTaBUTCS 3a padOTy BBIMOJIHEHHYIO MMOJIHOCTHIO, HO MIPH HAJIMYMH B HEW He OoJiee 0fHOM rpyOoi U OHOM HerpyOOl OMMOKH U OJHOTO HEA0UETA,
He OoJiee TpEX HEeOUETOB.



Ouenka «3» CTaBUTCS, €CIIM YYEHUK MIPABHJILHO BBINOJIHUI HE MeHee 2/3 Bcell paboThl MM IOIYCTUI He OoJiee OAHOM rpyOoii olMOKK U IBYX HEJOUYETOB, HE
Oomnee omHOI TPyOOH OMMOKM M OIHOW HerpyOoi ommOKku, He Ooyiee Tpex HerpyObIX OmMOOK, OAHON HerpyOoil ommOKM H Tpex HeAO04ETOB, IPH
Ha4uu 4 - 5 Heqo4EToB.

OneHka «2» CTaBUTCSA, €CIIM YUCIIO OMIMOOK M HEJOUETOB MPEBBICUIIO HOPMY JIJIsl OLIEHKH 3 HJIM IPABUIILHO BBITIOJIHEHO MeHee 2/3 Bceil paboThl.

OneHka JadopaTopHLIX padoT

OueHka «5» CTaBUTCS, €CIM YYalIMNCsl BBIMOJHAET padOTy B MOJHOM 00BEME C COOIMIOACHHEM HEOOXOIUMON MOCIEI0BATEIbHOCTH MPOBEACHUS OIBITOB U
M3MEpEHUl; CaMOCTOSATENbHO M PAIlOHATBHO MOHTHUPYET HE0OXoauMoe 00O0pYAOBaHME; BCE OMBITHI MPOBOJUT B YCIOBUSX U peXUMaX, 00eCIeyr BaIOIINX
MOJIy9E€HUE TPABWIBHBIX PE3yJIbTATOB M BBIBOJOB; COOJIFOIaeT TpeOOBaHUS MPaBWI 0€30IACHOCTH TPYHa; B OTYETE MPABUIBHO W aKKypaTHO BBITIONHSET BCE
3anucu, TabJIuIlbl, PUCYHKH, YEPTEKH, IPaQUKH, BBIYUCICHUS; TPABUIILHO BBIMIOJIHSAET aHAIIU3 MOTPEIIHOCTEH.

Onenka «4» CTaBUTCA, €CITU BBITIOJHEHBI TPEOOBAHUA K OILIEHKE «5» , HO OBbLIO JOMYILIEHO JBa - TPU HeqoueTa, He Oojee 01HOM Herpy0oil OmMOKY U OJJHOTO
HeIoueTa.

Ouemca «3» CTaBUTC:A, CCIH pa60Ta BBIIIOJIHEHA HE IIOJJHOCTBIO, HO 00BbEM BBIIIOJIHCHHON dYacTH TAaKOB, IIO3BOJIACT IIOJIYYHUTH IIPABUJIBHBIC
pe3yibTaTbl M BBIBOABI: €CJIM B XOAC MPOBCACHUA OIIbITa U I/ISMepeHI/Iﬁ ObLIH JAOITYIICHBI OIIINOKH.

Ouemca «2» CTaBUTCA, CCIH pa60Ta BBIIIOJJTHEHA HE TIOJHOCTbIO U OOBEM BBINOJHEHHOM YacTH pa6OTLI HC TO3BOJIACT CACIIATH ITPABUJIBHBIX
BBIBOZIOB: €CJIK OIIbIThI, U3MCPCHU A, BBIYUCIICHNA, Ha6J'IIOI[€HI/I$[ MPOU3BOAMNINCH HCIIPABUIIBHO.

Bo ecex cnyuasnx oyenka cnudicaemcs, eciu yueHuk He cobniooan mpeboganus npasui 6e30nacHocmu mpyod.
Ouenka mecmoswix padom yuaujuxcs

«5» - 85% - 100%

«» - 65% - 84%

3» - 41% - 64%

@2»-21% - 40%

«1» - 0% - 20%

Ilepeuenv ouitubok:
IT'pyovle omuodKu
e Hesnanme ompenencHuii OCHOBHBIX TOHSATHMN, 3aKOHOB, MPABWJ, TMOJOXKEHUN Teopuu, Gopmys, OOMIETPUHATHIX CHMBOJIOB, 0003HaUYeHUs (PU3NUECKUX
BEJIMYUH, €AMHUILY U3MEPEHHUS.
e HeymeHue BBIIETATH B OTBETE TJIABHOE.




HeyMmeHnne mpuMEHSATh 3HAHUS JUISL PEIICHUS 3aJa4 M OObACHEHHS (PU3UYECKUX SIBIICHHUI;, HEMPaBUIBHO CHOPMYIUPOBAHHBIC BOIPOCHI, 3aJaHHS HIIH
HEBEpHBbIC OOBSICHEHUSI XOJIa UX PCIICHHS, HE3HAHWE NMPUEMOB PEIICHMs 3a/1a4, aHAJIOTHYHBIX paHee PEIICHHBIM B KJIACCE; ONIMOKHM, IMOKa3bIBAIOIINEC
HCIIPAaBHUJILHOC IMOHUMAHHNEC YCJIIOBUA 3aJa4X UJIW HCIIPABUIIBHOC NCTOJIKOBAHUC PCUICHU.

HeyMmeHne untaTh v CTPOUTD TpapUKU U TPUHIUITHATIBHBIC CXEMBI

HeymeHnne moarotoButh K paboTe yCTaHOBKY HIIM JIa0OpPaTOpHOE 000pyI0BaHKE, IIPOBECTH OIBIT, HEOOXOIUMBIE PACUETHI WIIM UCTIOIB30BATh TI0JTyYCHHBIE
JaHHBIC JJIs1 BBIBOJIOB.

HebpexHoe oTHOIIEHHE K 1a00paTOpHOMY 000pPYIOBAHUIO U U3MEPUTEILHBIM IPUOOPAM.

Heymenue onpenenuth NOKa3aHUs U3MEPUTEILHOTO IPUOOPA.

Hapymenue TpeboBanuii nmpaBmi 0€30MaCHOTO TPY/Aa PU BIMOJHEHHH SKCIICPUMEHTA.

Hezpyovie oumuuodoxku

Herounoctu GpopmMynupoBOK, onpeaeiieHu i, 3aKOHOB, TEOPHIiA, BRI3BAHHBIX HETIOJHOTON OTBETa OCHOBHBIX IMPU3HAKOB OIPEIesieMOro MmoHATHs. OmmoKH,
BBI3BaHHBIC HECOOTIOJICHUEM YCIIOBUI MPOBEACHUS OTBITA WU U3MEPEHUH.

OmumOKH B yCIOBHBIX 0003HAUEHHUAX HA MPUHIMITUAIBHBIX CXEMaX, HETOYHOCTH YepTeXel, TpaduKoOB, CXEM.

[Ipomyck miyv HETOYHOE HATMCAaHNE HAMMEHOBAHUH eTMHUI] (PU3NYECKUX BEITUYHH.

HepaunonanbHblil BEIOOp X0Oa pEIICHUS.

Heoouemut

HepaHI/IOHaJIBHBIe 3allMCHU ITPH BBIYUCIICHUAX, HCPALIUMOHAJIBHBIC ITPHCMbI BquHCHeHHﬁ, npeo6pa30BaHI/H71 H PCUICHUA 3a/1a4.

e Apudmernueckue omMOKU B BBIYUCICHUAX, €CIIU 3TH OLUIMOKU TPyO0 HE HCKAXAIOT PeaJIbHOCTh MOJyYEHHOTO pe3yJIbTara.
e  OtnenbHbIE OTPEMIHOCTH B (POPMYIHPOBKE BOIIPOCA WM OTBETA.

e HeOpexHoe BBINOJIHEHHE 3allUCe, uepTexeil, cxeM, rpauKoB.

e  Opdorpaduueckue U NyHKTyallMOHHbIE OIIUOKH

MNPUJITOKEHUE Ne4

NEPEYEHBb UCIIOJIb3YEMOM JIUTEPATYPBI.

6. dusuka. 7—9 knaccel : pabouune nporpammsl / coct. E. H. TuxonoBa. — 5-e u3., nepepad. — M. : [Ipoda, 2015.- 400 c.
7. ®usuka 8 k1. : yueOHuk / A.B. I1€peimkun — 4-e uzz..crepeotun. — M.: Jpoda, 2016. —319c¢.:u....

8. ®wusuka. Tectsl. 8 knacc (aBropsl H. K. Xannanos, T. A. XaHHaHOBa).

9. ®wuswmka. Jlunaktudeckue Marepraisl. 8 kimacce (aBTopsl A. E. Mapon, E. A. MapoH).

10. ®usuka. COOpHHUK BOIPOCOB U 331a4. 7—9 knaccel (aBTopsl A. E. Mapow, C. B. I1o3oiickuii, E. A. Mapon).

11. DaexTpoHHOE MPHUIIOKEHUE K YICOHHKY.







