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Pabouast mporpaMma 1o pu3MKe COCTaBJIeHa B COOTBETCTBUU C TPEOOBAHUSIMU
denepanbHOrO rocyAapCTBEHHOT0 00pa30BaTENbHOIO CTAHAPTA OCHOBHOTO O0LIEro 00pa3oBaHuUs
(@T'OC 0O0O0); TpeboBaHMSIMHE K pe3yJIbTaTaM OCBOSHHUSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbI
(JINYHOCTHBIM, METATIPEIMETHBIM, TPEAMETHBIM); POrPAMMbI OCHOBHOT'O 001IEro 00pa3oBaHusl,
®duszuka. 7—9 knaccel | padoune nporpammel / coct. E. H. TuxoHoBa. — 5-€ u3z., nepepad. — M. :
Hpoda, 2015.- 400 c.pmsuxa 7-9 xnaccer (6azoBeiii yposeHs), PI'OC |

CornacHo yueoHomy tuiany MBOY CIII Ne6 npenmeT ¢usnka OTHOCUTCS K 001acTH
€CTECTBEHHOHAYYHOT'O IIMKJIA M HA €0 U3y4eHue B 8 —M Kitacce oTBoguTcs 68 uacos (34 yueOHbIX
HeJZeNn), U3 pacyera 2 yaca B Hexeso. Pabovast mporpaMma OpHEHTHPOBAHA HA UCTIONIBb30BAHUE
YMK A B. Ileppnukun. @usuka. 8 xnacc. — M.: [Ipoda, 2016.

ILlnaHupyemble pe3yJbTaThl H3yUYeHUsl Kypca pusuku 8 kiacca

IIporpamma mo3BoIsIeT NOOMBATHCS CIENYIOIUX PE3yJIbTATOB OCBOEHHsI 00pa3oBaTENbHON
IPOTrPaMMbI OCHOBHOTO 00111ero 00pa3oBaHusL.
Juunocmnoie:
y yHamaxcs OyayT cQOopMHPOBAHBI!
® OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO; TOTOBHOCTb M CIIOCOOHOCTh OOyHaroImuxcs K
CaMOPa3BUTHIO U CAaMOOOPA30BAHHIO HA OCHOBE MOTHUBALIMH K OOYYEHHUIO U MO3HAHHMIO;
® YyMEHHE SICHO, TOYHO, I'PAMOTHO H3JlaraTb CBOM MBICIIM B YCTHOW W TNHCBMEHHOW peuw,
MIOHMMATh CMBICI TOCTABJIEHHON 3a71auH, BBICTPAUBATh APTYMEHTALIUIO, IPUBOIUTD IPUMEPHI
U KOHTPIIPUMED;
® OCHOBBI 3KOJIOTHYECKON KyJIBTYPbI, TOHUMaHUE [ICHHOCTH 3I0POBOTO 00pasa JKU3HUY,;
e (dopmupoBaHHEe CHOCOOHOCTH K 3MOLMOHAJIBHOMY BOCHPUSTHIO (PU3NYECKHX 3ajad,
PELUEHHH, pacCy KICHUN,
® yMEHHE KOHTPOJIHMPOBATH MPOLECC U PE3YJIbTAT YIEOHON AEATENbHOCTHY,
Y yHaIHXCA MOTY'T ObITh CQHOPMHUPOBAHBI:
¢ KOMMYHHKATHBHAs KOMIIETEHTHOCTb B OOIIEHMHM U COTPYIHHUYECTBE CO CBEPCTHHUKAMH B
00pa3oBaTeNbHOMN, Y4eOHO-UCCIEA0BATENBCKOM, TBOPUECKON U IPYTHX BUAAX ACSITEIBHOCTH;
® KPUTHYHOCTH MBIILIEHHS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYaTh TUIOTE3y OT (PaKTa,
® KpPEaTHBHOCTH MBILUICHUS, HHUIINATHUBbI, HAXOJYMBOCTH, AKTUBHOCTH MPH PELICHUN 3a1a4.
Memanpeomemmupie:
peryJisiTUBHbIE
YHAITHECS HAYHYATCA.
¢ (dopMyIHPOBATDH U yAEPKUBATH YICOHYIO 3a7a4y;
e BBIOWPATH NEUCTBUS B COOTBETCTBHH C MOCTABJICHHOM 3a1aUC U YCIOBUSIMU €€ Peau3aliim;
® TUIAHUPOBATH IYTH JOCTIDKEHHs ILeNie, OCO3HAHHO BbIOMpaTh HamOonee >(pdexTuBHbIC
crocoO0BI pereHnst yueOHbIX 1 TO3HABATEIbHBIX 33124,
NPEABUIETh YPOBEHb YCBOCHUS 3HAHUMN, €r0 BPEMEHHBIX XapaKTEPHUCTHK;
COCTABJIATH IUIAH U NMOCJIEN0BATEIBHOCTb ACUCTBUN,
OCYIIECTBJISTH KOHTPOJIb MO 00pa3ily ¥ BHOCUTh HEOOXOAMMBbIC KOPPEKTHBHI,
alIeKBaTHO OLICHWBATb IMPABHJIBHOCTb WJIM OLIMOOYHOCTH BBINOJHEHUs YUeOHOW 3amadu, eé
OOBEKTHBHYIO TPYIHOCTb H COOCTBEHHBIE BO3MOKHOCTH €€ PELICHNS.
YHAITHECA MOV HAT BO3MOXKHOCTD HAY YHTBCA.
® OIpeneNiATh IOCJIENOBATEIPHOCTD MPOMEKYTOYHBIX LeNed W COOTBETCTBYIOIIMX UM
NEUCTBUN C yYETOM KOHEUHOTO PE3YJbTaTa,
® TpeIBHIETh BO3MOXKHOCTH IOJy4YEHUsI KOHKPETHOIO Pe3yJIbTaTa MPHU PEIleH MU 3a71aY,
® OCYLIECTBJISAITh KOHCTATUPYIOIIUH W MPOrHO3ZUPYIOIIMHA KOHTPOJb MO Pe3yJbTaTy U IO
crocoly elcTBuUs;
® BBHIICNATh U (HOPMYITUPOBATH TO, UTO YCBOEHO, ONPENENATh KAYECTBO U YPOBEHBb YCBOCHUS,



KOHLIEHTPUPOBATh BOJIO ISl MPEOAOJICHUST MHTEIUIEKTYaIbHbBIX 3aTPyIHEHUH U (PU3NIECKUX
MPENsATCTBUM.
Ilpeomemnoie:

YHalHeCa HAy4aTcAa.’

CaMOCTOSITENIbHO BBIIEIATh U (POPMYIMPOBATH MMO3HABATEIBHYIO LIENb;

UCTIOJIb30BATh OOIIHE MPUEMBI PEIICHUS 33124,

MIPUMEHSATD IPABUJIA U MOJIb30BATHCS HHCTPYKLUSMH U OCBOEHHBIMHU 3aKOHOMEPHOCTSIMU,
OCYIIECTBJIATh CMBICJIOBOE UTEHUE,

CO311aBaTh, MPUMEHATh U MPeoOpPa3OBBIBATH 3HAKOBO-CHMBOJIMYECKHE CPENCTBA, MOMACIH H
CXEMBbI JJIs1 pEeIIECHUs 3a4a4,

HAXOIWUTh B PA3JIMYHBIX HCTOYHHMKAX HMHOOPMALMIO, HEOOXOAMMYIO [UISl PEIIeHUs
MaTeMaTHYECKUX MPOOJIEM, U MPENCTaBJATh €€ B MOHATHOH (QopMe; NMPUHUMATh pPEIleHUE B
YCJIOBHSIX HETIOJIHOM 1 M30BITOYHOM, TOYHOH M BEPOSTHOCTHOH HH(OPMALUH;

yHarmHecs 1ojay4aT BO3SMOXKXHOCTb HAYYHHTHCA!

yCTaHABIMBATL  NPHYMHHO-CICACTBEHHBIE  CBS3M;, CTPOMTH  JIOTHYECKHE  PacCy KACHMS,
YMO3aKJIF0OYeHH s (MHy KTUBHbIE, 1€y KTUBHBIE U 110 aHAJIOTHH) U BBIBO/IbI,

bopmupoBaTh yueOHYI0 U OOIIENONBE30BATEIBCKYI0 KOMITETEHTHOCTH B O0JIaCTH UCTIONB30BAHUS
UH()OpMALTMOHHO-KOMMY HUKalMOHHBIX TexHonoruii (MK T-kommeTreHTHOCTH),

BUZIETh (PU3NYECKYIO 3a7a4y B JPYTUX JUCHHIUIMHAX, B OKPY KAIOLIEH )KU3HH,

BBIIBUTaTh THUIOTE3bl MPH PEHICHHH Y4YeOHBbIX 3aJa4 M TOHMMAaTh HEOOXOAMMOCTb WX
NIPOBEPKH;

IUIAHUPOBATb U OCYINECTBJISATh JIEATENbHOCTb, HANpPABIEHHYI) Ha peIleHHue 3anad
HCCIIEIOBATEILCKOTO XapaKkTepa,

BbIOMpaTh HanboJee paunoHaIbHbIe U 3P PeKTHBHBIE CITOCOOBI peIeHUs 3a1aY;
UHTEPIPETUPOBATh UHPOPMALUH (CTPYKTypHPOBaTh, IEPEBOANTD CIUIOIIHON TEKCT B TaOJHLLY,
NPE3EHTOBATH MMOJYUYEHHY0 HHPOPMALHIO, B TOM ducie ¢ momoribio MKT);

OLIEHUBaTh HHPOPMALHIO (KPUTHYECKAst OIICHKA, OLIEHKA TOCTOBEPHOCTH);

yCTaHABJIMBATb MPUYMHHO-CJICICTBEHHBIE CBS3U, BBICTPAUBATH PACCy KIACHHs, OO00IIEHUS.

KOMMYHHKATHBHbLIC
YHalHeCa HAy4aTcAa.’

OpPTraHH30BBIBATh YUeOHOE COTPYIHHUYECTBO M COBMECTHYIO IEATENbHOCTb C YUYUTENEM H
CBEPCTHUKAMH: OTPENEISITh LeNH, PACTIPENeysITh GYHKIMH U POJIU YYACTHUKOB;
B3aUMOJIEHICTBOBATh M HaXOAUTh 00mIre crocoOsl paboTel, padoTaTh B IPyMIE. HAXOIUTH
olmiee pemeHHne W paspewmarb KOH(QJIUKTBI HA OCHOBE COTJIACOBAHUS MO3UIMHA M ydéTa
UHTEPECOB; CIyIIaTh NapTHEPA; (OPMyJIHPOBATh, apryMEHTUPOBATH M OTCTAUBATh CBOE
MHEHHE;

NPOTHO3MPOBATh BO3HUKHOBEHNE KOH(IMKTOB NPH HAJUMYNH PA3HBIX TOUEK 3PEHHUS;

pasperraTh KOH(QIMKTHI HA OCHOBE YUéTa HHTEPECOB U IMO3ULINIA BCEX YYACTHUKOB,
KOOPAMHUPOBATh U MPUHUMATD PA3IMUHbIC TIO3ULUN BO B3aUMOJEHCTBHY;

apryMEHTHPOBATh CBOK TMO3MLUI0 M KOOPAWHUPOBATH €€ C TO3MLUSAMH TapTHEPOB B
COTPYIHUYECTBE MPU BHIPAOOTKE OOIIEro peuicHus B COBMCCTHOM JICATCIBHOCTH.

ILnaHupyemMblie pe3yJibTATHI 0 TEMAM Kypca
1.1. TennoBbie siBieHus (22 yaca).

JInuHOCTHBIE pe3yabTAThI 00y4eHHsI:

CaMOCTOAITENIbHOCTh B IPUOOPETEHNH HOBBIX 3HAHUH 1 NMPAKTUUECKUX YMEHUH,

pa3BUTHE TO3HABATEJbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKHX CHOCOOHOCTEH
y4aumxcs,

yOEXKAEHHOCTh B BO3MOXKHOCTH MO3HAHUS MPUPO/IBI, YBAXKEHUE K TBOPLIAM HAYKH W TEXHUKH,
OTHOIIEHHE K (PU3MKE KaK K JIEMEHTY O0IIEe4eIOBEYECKON KyJJIbTYPHI,

npuoOpeTeHne MOJIOKUTEIPHOIO SMOLIMOHAIBPHOTO OTHOIIEHHS! K OKPYJKaroIleld mpupone u
caMoMy cebe Kak 4acTH MPHUPOIBL, JKEJaHUE MO3HABATH MPHUPOIHBIE OOBEKTHI M SIBJICHUS B
COOTBETCTBUH C JKM3HEHHBIMU MOTPEOHOCTSIMHA U HHTEPECAMHL.



MeTtanpeaMeTHbIe Pe3yJabTATHI 00y4eHHA:

® OCBOCHHE NPHUEMOB ACHCTBUI B HECTAHAAPTHBIX CUTYALUSX.

e npuoOpeTeHHe OmbITa CAMOCTOSTENBPHOrO IIOWCKA, aHajdm3a W orOopa HH(POpMaUUU C
UCITIOJIB30BAHUEM DA3JIMYHBIX HMCTOYHHKOB M HOBBIX HMH(OPMALMOHHBIX TEXHOJIOTHH IS
peLIeHHs TO3HABATEIbHBIX 337124,

e (QopmMHpOBaHME YMEHUH BOCHPHUHHMATBH, NepepadarbiBaTh W NPEABSBISATh WHPOPMALHUIO B
CJIIOBECHOH, 00pa3HOl, cHMBONIMYeCKOH (opMax, aHaJU3UPOBaTb U MepepadaTviBaTh
MOJIy YeHHY 0 HH(OPMALHIO;

® BBHIICNATH OCHOBHOE CONEP)KaHHE NPOYUTAHHOTO TEKCTA, HAXOAWUTh B HEM OTBETHl HA
MIOCTABJICHHBIE BOIIPOCHI U H3JIaraTh €ro;

IIpeameTHbIe pe3yabTATHI 00y4YeHUs:
Ha ypoene 3anomunanus

¢ (u3nMUecKHe BEIUUMHBI U MX YCIOBHbIE OOO3HAYECHHUS. TEMIEPATypa, KOJHUUECTBO TEILIOTHI,
yAeNbHasE TEIUIOEMKOCTb, yJeNbHAs TEIUIOTa CrOPaHUsl TOIUIMBA, YIAEJIbHAs TeIuoTa
TUTABJICHMS, YAENbHAS TEIUIOTa MapooOpa3oBaHMUsI.

¢ (usnueckne NpudOPHI: TUHENKA, CEKYHAOMED, TEPMOMETP;

® METOAbI U3YYEHUs (PUINIECKUX SBJICHHUI: HAOIIOACHUE, SKCIIEPUMEHT, TEOPHSI.

Bocnpoussonuts:

® OIpeneNeHus] TOHATHHA. W3MepeHHe (PU3NYECKON BENMYMHBL, IIeHAa MACJICHUS [IKAJIbI
U3MEPUTENIbHOTO prudopa,

® OIpeneNeHus] MOHITUH: TUMoTe3a, a0COMOTHAS MOTrPEIIHOCTh M3MEPEHHs, OTHOCHTEIbHAs
MOTPELIHOCTh U3MEPEHUSI.

® 3aKOH COXPAHEHUS SHEPTHH B TEIUIOBBIX MPOIeccax

¢ rpaduk Pa3oBBIX NEPEXONOB IS JFOOBIX BEIIECTB.

Ha ypoene nonumanusn
IIpuBOANTE NPUMEPHL:

e (usnMUeCKHUX SIBICHMH, IUIABJICHU, MAPOOOPa30BaHMs, KOHIEHCANHN, KPUCTAJUTU3ALINY,

¢ (u3nUecKHe TEPMHUHBI. MOJIEKYJIa, aTOM, BEIIIECTBO, MaTEPHs,

® CBSI3b MEXKAY TEMIIEPATYPOH U CKOPOCTHIO IBHXKEHHSI MOJIEKY T,

OOBACHATH:

® pOJIb U MECTO HKCIEPUMEHTA B MPOLECCe MO3HAHMS, MPUYMHBI MOTPEITHOCTEH N3MEPEHUH U
CHOCOOBI UX YMEHBLICHUS

® TIOCTOSIHCTBO TeMIIEPaTypbl IpH (Ha30BBIX MEePEXoaax

® TPUHIMIBI paOOTHI TETUIOBBIX IBUTATENEH.

Ymems:
IllprumeHars B CTARAAPTHBIX CHTYALHAX

® U3MEpSTh, BpPEMS, TEMIEPATypy, BBIUUCIATH IOTPEIIHOCTh MPSIMBIX H3MEPEHHH 3THX
BEJIMYMH, TOTPEIIHOCTh M3MEPEHHMH MaJbIX BEJIMYHH, 3aNHCHIBATH PE3YJIBTATBHI MPSMOTO
U3MEPEHUs C yUIETOM abCONOTHON MOTPEIHOCTH.

® COOTHOCHTb (PU3NYECKHE SIBJICHUS 1 TEOPHH, UX OOBSICHSIOLINE;

® CMONB30BaTh JIOTHUECKHE ONEpalnu NPH OMHCAHUHM Mpolecca H3Y4YeHHs (PUINIECKHX
SABJICHUI.

e PemaTh 3a1a4M Ha TEIUIOOOMEH B TETNIOM30JIMPOBAHHBIX CHCTEMAX.

1.2. DnexkTpuyeckue sipjaeHus (27 yacos)

JInuHOCTHBIE pe3yabTAThI 00y4eHHsI:

® CaMOCTOSITENIbHOCTh B NPHUOOPETEHHH HOBBIX 3HAHUN W MPAKTHYECKUX YMEHHH; pa3BUTHE
NO3HABATENIBHBIX HHTEPECOB, NHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH yHaITIXCs

¢ npuoOpeTeHne MOJOXKHUTEIHPHOTO SMOLMOHAIBHOIO OTHOIIEHUS K OKpPYJKAIoLIeH NMpUpOnAe U
caMoMy cebe Kak 4acTH MPHUPOIBL, JKEJIaHUE MO3HABATH MPHUPOIAHBIE OOBEKTHI M SIBICHHUS B
COOTBETCTBUH C *KHU3HEHHBIMU NOTPEOHOCTSIMH U UHTEPECAMU,

e MoTuBalMs O00Opa3OBaTENbHOW AEATENbHOCTH INKOJIBHUKOB Ha OCHOBE JIMYHOCTHO-
OPHUEHTUPOBAHHOIO MOAXOAA.



MeTanpeameTHbIe pe3yJabTAThI 00y4eHHsI:

OCBOEHUE NPUEMOB A€HCTBUI B HECTAHIAPTHBIX CUTYALIMSIX.

dbopMupoBaHHe YMEHHH padoTaTh B TPYIINE, BECTH AMCKYCCHIO, IPEACTABISTh U OTCTAUBATh
CBOM B3TJISIIBI U YOSIKACHNUS,

pPa3BUTHS MOHOJIOTMYECKOH M AMAJOTUYECKOM pedud, YMEHHUsS BbIpakaTb CBOM MBICIH U
CHOCOOHOCTh BBICNIYIIATh COOECETHHKA, MOHMMATh €ro TOYKY 3pPEHMs, NMPU3HABATH IPABO
APYTOro 4eloBeKa Ha HHOe MHEHHE,

dbopMupoBaHHEe yMEHHH BOCHPUHHMATD, MepepadaTviBaTh U NPEABSBIAT WHPOPMALUIO B
CJIIOBECHOH, 00pa3HOl, cHMBONIMYeCKOH (opMax, aHaJU3UPOBaTb U MepepadaTviBaTh
MOJIy YeHHYF0 MH(OPMALIHIO;

BbIJIEJISIT OCHOBHOE COAEpKaHME MPOUYUTAHHOTO TEKCTa, HAaXOAUTb B HEM OTBETHl Ha
MOCTaBJIEHHbIE BOIPOCH! U U3J1araTh ero,

IIpenmeTHbIe pe3yabTaThI 00y4eHUsI:

Ha ypoene 3anomunanusn
¢u3nvecKkre BEJIWYMHBI U MX YCJIOBHBbIE OOO3HAYEHUS, €OMHHLIBI W3MEPEHHUS: 3apsid, CHia TOKa,
HaNpsDKeHNE, COMPOTUBIICHNE, SJIEKTPUIECKasi EMKOCTh, (POPMYJIbl NaHHBIX (PU3NYECKUX BEJIUYHH,

¢dusnyeckre mpudOpPHI: aMIIEPMETP, BOJIBTMETP, OMMETP.

BocopoussBoauTs:

ONPEACIICHUs] TIOHATHN. 3JIEKTPUYECKUH TOK, ODJEKTPUYECKOE IIOJ€E, JJIEKTPOH, IPOTOH,
HEWUTPOH, aTOM, MOJIEKyJIa

OMpeaeNeHre 1O IUIAHY . CUJIbI TOKA, HAMIPSDKEHUs], COMPOTUBJIEHUS, 3JIEKTPUUECKON €MKOCTH,
Fpa(l)I/IKI/I 3aBUCHUMOCTHU. CHUJIbI TOKA OT HAIIPAXKCHUA, CUJIbI TOKA OT COMPOTUBJICHUS.
pasanyaTh NOCIENOBATENBHOE U NMAPAJIIEIBHOE COEAUHEHUE TPOBOAHUKOB B JJIEKTPUYECKUX
Oersx.

OnuChIBATE:

HaOJoaeMbie  EHCTBUSL  3JIGKTPUYECKOTO TOKA. CBETOBOE, TEIJIOBOE, MATrHHUTHOE,
XHUMHYECKOE.

Ha ypoene nonumanusn

CYLIECTBOBAHHE PA3JIMYHBIX BUIOB HOCUTEJIEH 3JIEKTPUIECKOTO TOKA,

PA3NIUYHBIA XapakTep HOCUTEIH 3JIEKTPHUYECKOro TOKA B MPOBOAHUKAX, MOJYIIPOBOIHUKAX U
3JIEKTPOJIUTAX.

3aBHCHMOCTb CONPOTHBIICHUS! POBOAHNKA OT JJIMHBI, CEYCHUS U MaTepuaa.

OOBSICHATDH CYyTh KOPOTKOT'O 3aMBIKAHUSI.

OOBSICHATD YCTPOHCTBO 3JIEKTPOHATPEBATENLHBIX MPHOOPOB.

Ymems:
llprMeHAT B CTAHAAPTHBIX CHTYALHAX.

OTIPeNeNATh HEN3BECTHBIE BEIMYMHBI, BXOAAIINE B popmyJibl: 3akoHa Oma, 3axoHa Jl>koys -
Jlenna, 31eKTpUUECKON €MKOCTH, CONTPOTHUBIICHMUS],

CTPOUTD TPa(QUKHU BOJIBT - AMIIEPHBIX XapaKTEPUCTUK IPOBOIHHKA;

HAXOIUTh MPOSIBJICHHE TETUIOBOTO IEHCTBHSI TOKA B OBITY U TEXHHKE;

pemaTte 3aJa4y Ha BUABI COENIUHEHUN POBOAHUKOB;

YEPTUTDb JJIEKTPUUECKHUE CXEMBI LIETIEH.

llprmeHATs B HECTAHAAPTHBIX CHTYAUHAX

MJIAHUPOBATH MOUCK PEIIEHUs TPOOJIEMBbI, OLICHUBATD MOJyYeHHBIE PE3YJIbTAThI,
HCIIOJIb30BaTh TEOPETUUECKHNE METOIbl HAYYHOTO MO3HAHUS,

peraTh KOMOMHHPOBAHHBIE 337Ja491 HA KOMOMHUPOBAHHOE COEAMHEHHE MTPOBOAHUKOB
peluaTh 3aa44 Ha pacyeT Pa3BUBAEMON MOLTHOCTH B BJIEKTPUUYECKHUX LICTISX.

Knaccundunuposars:

®DA3JIMYHBIC BUAbI COeI[I/IHeHI/Iﬁ SJIEMCHTOB 3JICKTPUYCCKHUX LIeHefI.



1.3. D1eKTpOMarHuTHbIe sABJeHHUsI (6 YacOB).

JInuHOCTHBIE pe3yabTAThI 00y4eHHsI:
® CaMOCTOSITENIbHOCTD B MPHUOOPETEHUN HOBBIX 3HAHHUH U MPAKTHUECKUX YMEHUH,
e (opmMHpOBaHME IIEHHOCTHBIX OTHOIIEHHH ApPyr K Hpyry, K aBTOpaM OTKPBITHH U
u300peTeHuH, K pe3yibraTaM o0yueHus,
® pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYAJbHBIX W TBOPYECKUX CHOCOOHOCTEH
y4aluxcs
e MoTuBalMs O00pa3OBaTENbHOW AEATENbHOCTH INKOJNBHUKOB Ha OCHOBE JIMYHOCTHO-
OpPHUEHTUPOBAHHOTO MOAXO0/A.
MeTanpeameTHbIe pe3yJabTAThI 00y4eHHsI:
® BBIIENATH OCHOBHOE COAEpKaHHE NPOYMTAHHOIO TEKCTa, HaXxOAUTb B HEM OTBETHl Ha
MOCTaBJIEHHbIE BOIPOCH! U U3J1araTh ero,
e opraHuzanys yueOHOH NesATeNbHOCTH, MOCTAHOBKA LieNeH, IIIaHUPOBAHUE, CAMOKOHTPOJIS,
e (QopmMHpOBaHME YMEHUH BOCIPHUHHMATH, NepepadaTviBaTh U NMPEABSBISAT WHPOPMALUIO B
CJIIOBECHOH, 00pa3HOl, cHMBONIMYeCKOH (opMax, aHaJU3UPOBaTb U MepepadaTviBaTh
MOJIy YeHHYF0 MH(OPMALIHIO;
® OCBOEHHE NPUEMOB AEHCTBUI B HECTAHIAPTHBIX CUTYALIMSIX.
IIpenmeTHbIe pe3yabTaThI 00y4eHUsI:
Ha yposne 3anomunanus,
e (u3nueckue MpuOOPBI: KOMITAC, MATHUTHAS CTPEJIKA,
e IpaBUJA MOJb30BAHUS MArHUTHOM CTPENKON,
Bocnpous3BoanTh:
¢ U300paKeHNe MArHUTHOTO IOJISI PSIMOTO TOKA U KaTYLIKHY,
¢ 1300paKeHNE CHIIOBBIMU JJUHUSMU MarHUTHBIE IOJIS1 TIOCTOSIHHBIX MATHUTOB U TIOJIST 3€MJTH,
e mpaBuiIa OypaBuuKa, MPABOH PYKHU H JEBOH PYKHU.
Ha yposne nonumanusn
e MAarHMTHOE I0Je, KaK Mepy 3JeKTPOMarHUTHOTO B3aUMOJENHCTBUS,
OOBACHATH:
e MarHutHble sIBJI€HUS, CBSI3aHHbIE C IMPOSBIEHHEM MArHUTHBIX ToJell 3emMiM, Toka MU
MOCTOSIHHBIX MarHUTOB.
Ymems:
lpumeHATs B CTAHAAPTHBIX CHTYALHAX.
e OIpenemsaTh NOJI0ca KaTyLIKH, 10 KOTOPOH MPOTeKaeT TOK;
® [PUBOAMTHL TNPUMEPHl HANpaBIEHWs CHJIOBBIX JIMHUH TMOJsl NpU B3aUMOJEHCTBUU
MarHuTOB.
IIpumeHATE:
e pelIaTh KaueCTBEHHBIE € 3a7aul.
IlpumeHATs B HECTAHAAPTHBIX CHTYALHAX .
® I[UJJAHUPOBATH MOHMCK PEIIEHUS MPOOIEMBI, OLIEHUBATDH MOJYYEHHBIEC PE3YJIbTATHL,
e pelIaTh 3a/1a4M Ha ONpeeNeHns ABUKEHUs 3apsSyKEHHON YaCTULIbI B MATHUTHOM TIOJIE.




1.4.CBeToBbIe siBJIeHUd (8 YacoB)
JInuHOCTHBIE pe3yJbTAThI 00yYeHHUsI:

® CaMOCTOSITEJIbHOCTb B MPHOOPETEHUH HOBBIX 3HAHUH U MPAKTHYECKUX YMEHHIT,

e (opMupoBaHHEe LEHHOCTHBIX OTHOLIEHWH APYr K JAPYry, K aBTOpaM OTKPBITHH H
u300peTeHuH, K pe3yibraTaM o0yueHus,

e y0OeXKIEHHOCTb B BO3MOXKHOCTH TIO3HAHUS TIPUPO/IbI, yBAKEHHUE K TBOPLIAM HAYKU W TEXHHKH,
OTHOIIEHHE K (PU3MKE KaK K JIEMEHTY O0IIeYeIOBEYECKON KYJJIbTYPHI,

e MoTuBalMs O0Opa3OBaTENbHOW AEATENbHOCTH INKOJIBHUKOB Ha OCHOBE JIMYHOCTHO-
OPUEHTHPOBAHHOTO TIOAXO/A.

MeTtanpeaMeTHbIe Pe3yJabTATHI 00y4eHHA:

® OCBOEHHE NMPUEMOB JCHCTBHI B HECTAHAAPTHBIX CUTYaLIUX.

e (popmHupoBaHHME YMEHHI paboOTaTh B TPYIIIE, BECTH AUCKYCCHIO, IIPEACTABIATh U OTCTAUBATh
CBOM B3IJISIIbI U yOSKICHHUS,

® pa3BUTHUS MOHOJIOTHUECKOH M AHMAJIOTMYeCKOW pedYd, YMEHMS BbIPaKaThb CBOM MBICIH H
CHOCOOHOCTh BBICHYIIATh COOECETHHKA, MOHMMATh €ro TOYKY 3pPEHMs, NMPU3HABATH IPABO
APYTOTO YeJIOBEKa HA NHOE MHEHHE,

® OBJIA/ICHUE SBPUCTUYECKHUMHU METOIAMH PEIIEeHUs TPOoOIIeM;

e npuoOpeTeHHe OmbITa CAMOCTOSTENBPHOrO IIOWCKA, aHaimm3a M oTdopa uHPOpMaUuu C
UCIMOJIb30BAHUEM PA3JIMYHBIX HCTOYHMKOB M HOBBIX WH()OPMAIMOHHBIX TEXHOJOTHH [is
peLIeHHs TO3HABATEbHBIX 337124,

e [MOHMMAHHWE PA3IHMYUA MEXKIy HMCXOOHBbIMH (DakTaMM M THIOTE3aMH Uil UX OOBSICHEHHS,
TEOPETUUECKUMU MOAEJSIMU 1 peajbHbIMU O0BeKTaMHU;

IIpeameTHbIe pe3yabTATHI 00y4YeHUs:
Ha ypoene 3anomunanusn

e (u3uueCKHe BEJMYMHbI W UX YCJIOBHbIe OOO3HAYEHHUS, EOUHHULbI H3MEpeHus: (QOKyc,
ONTHUYECKAast CUJIA JINH3BI,

e (m3uueckue MpuOOPHI: JIMH3BI, 3ePKaa,;

® YCTPOWCTBO U ACHCTBHUE MEPUCKOTA);

Bocnponssonnts:
® OIpeeNeHue M0 IJIaHy . ONTHYECKas! CHJIa JIMH3bBI, 3aKOH OTPAKEHHS U 3aKOH MPEJIOMIICHNUS,
Ha ypoene nonumanus

® SIBJICHHS TIPEIOMJICHHSI U OTPAKEHHUS,

® TIOJyYEeHUE H300paKeHUH B 3epKalie;

® TIOJyYEHHE H300paKeHUH B IMH3E COOMpAOIIEH U pacCcenBaroIel;

® TIOJyYEHUs] N300PAKEHHI B TJ1a3€ YEIOBEKA.

Ymemn:
[lpumeHsTs B CTAHAAPTHRIX CHTYALHAX.

® MPHUBOAUTH MPUMEPHI PA3IMYHBIX BHIOB H300paKEHHI B ONTHYECKUX YCTPOICTBAX,

® CTPOUTH M300paKEHUST Ha YEPTEKE

[TlpumeHsTs B HOCTAHAAPTHBIX CHTYALHAX.

® I[IJJAHUPOBATH IMOHMCK PEIIEHUs MPOOIEMBI, OLIEHNBATD MOy YEHHbIC PE3YJIBTATH;

® HCIOJIB30BATh TEOPETUUECKUE METOIbI HAYYHOTO TIO3HAHUS.




Coaep:kaHue y4eOHOro Marepuajia u
TpPe0OBaHHS K YPOBHIO MOATOTOBKH YYALHXCH
IHoBTOpeHue(2 yaca)
CYM: no xypcy ¢usuku 7-oro knacca. [lepBoHauanbHbIe CBEICHUS O CTPOCHUU BEIIECTBA.
Bsaumopeiicteue ten.JlaBneHue TBEPAbIX TEN, KUAKOCTEH 1 ra3os. PaboTa. MOIHOCTE. DHEPTHsL.

TenJioBbie siBjIeHud (22 1aca).
Baok Nel. TensioBoe apu:kenune. Buabl Tenyionepesauu.
CYM: Temnosoe newkenue. Temmneparypa u e€ mmepenue. [llkana [enscusi. AOCOMIOTHBIN HYJIb.
BHuyTpeHHs1s sHeprus Tena. Buapl Temionepenayn: TEIONPOBOAHOCTb, KOHBEHIIUS, U3JIyYECHHE.
CriocoObl I3MEeHEeHHsI BHYTPEHHEH YHEPTHH Tea .
Baoxk Ne2. KotuuecTBO TEmioThI
CYM: KonndecTBO TEIUIOTHL Y AeIbHAS TEIUIOEMKOCTD BEINECTBA. Y IeJbHAs TEIJIOTa CTOPAHUSL. .
JLP. No 1 «CpaBHEHHE KOJUYECTB TEMJIOTHI MPY CMEIITUBAHUH BOJIbI PA3HOW TEMIIEPATYPhI».
JLP. Ne 2 «M3mepeHue yAETbHON TEMIOEMKOCTH BEIIECTBAY .
JLP. Ne 3 «M3MepeHre BIaKHOCTH BO3IYXa».
K. P Ne | «Ternnoseie saBieHHD»
Baok Ne3. U3MeHeHHe arperaTHbIX COCTOSIHMIA BelllecTBA.
CYM: Paznuunblie cocTosiHUA BemecTsa. [LnaBnenre u oTBepaeBaHNE KPUCTATUIMUECKUX T
VY nenpHas Tensora miuasiaeHus. Bnaxnocte Bo3ayxa. Mcnapenue. Konpencanus. Kunenne.
Y nenbHas TerioTa npeodpasosanusi. [I[peoOpa3oBaHue SHEPTUN B TEILIOBBIX SIBJICHUSX. J[BUTaTeNb
BHyTpeHHero cropanust. Ilaposast Typbuna. KIIJ] TennoBoro nuraress. IKOIOrnyeckue npoodaeMsl
WCIIOJIb30BAHUS TEMJIOBBIX MAIIWH.
K. P Ne 2 «HzmeHeHHE arperatHbIX COCTOSHHH BeLJeCTBay

2. DnexTpuueckue sipjeHus (27 4acoB)
Baok Nel. DnexkTpuueckue siBjaeHUsA
CYM: Dnekrpudeckuii 3apsa (HOCUTEIH - 3JISKTPOH WM IPOTOH). MozeNb CTPOeHHs aToMa. 3aKOH
COXpaHeHMs AJIEKTPUUIECKUH 3apsiia. DIeKTpUUecKoe 1noje. DaekTpoH IIpoBoaHUKY, TUANEKTPUKU U
MOy IPOBOAHUKY. HanmpsikeHHOCTD 3JiekTpudeckoro nois. 3akod KynoHa. DnekTpocTaTuyueckast
WUHAY KLY
Yuawgueca oonorcnot 3namo u nomnumo:
- CMBICIT (PU3UUECKUX BEJIMYUH: SJICKTPUUECKUH 3apsif, HANPSKEHHOCTD SJIEKTPUIECKOTO TOJIS,
- IpeICTaBJIeHUE 00 3JIEKTPUUYECKHX 3apsigax HX JEIMMOCTH, 00 3JEKTPOHE KaK HOCUTENE
HauMEHBLIErO 3JIEKTPUUECKOTO 3apsi/ia, O SAEPHOI MOAENN aTOMa U CTPYKTYpe HOHOB,
-CMBICJT (P3UYECKHX 3aKOHOB.: COXPaHEHUs dJIeKTpUUecKoro 3apsna u Kynona.
Yuawueca oonorcnvt ymems:
- pUcoBaTh MOAENb aTOMa BOAOPOAA,
- ONHMCBHIBATh U OOBACHATD (PU3HUECKUE SIBICHUS: SJICKTPU3ALMIO TEJ, B3AUMOJIEHCTBHE
SJIEKTPUUECKUX 3aPsI/IOB;
- OOBSACHATH YCTPONUCTBO U MPUHLIUIT IEHCTBHS SIEKTPOMETPA.
Baox Ne2. DnexkTpuueckuii Tok.
CYM: Dnextpuueckuil ToK. ['aapBaHNUeCKUil S1eMeHT. DnekTpuueckas Lenb. Cuia Toka.
Awmnepmerp. Hanpsixenue. Dnexkrpudeckoe conpotusieHue. 3akoH Oma 11 ydacTka Liemu.
Peoctat. BonpT™MeTp. AKKYMYJIATOPBI.
JLP. Ne 4 «CHopka 37IeKTPUYUECKON [IeNH U U3MEPEHHNE CHIIbI TOKA HA PA3JIMYHBIX €€ YHaCTKax»
JL.P Ne § «M3mepeHne Hanpsi>keHUs HA Pa3JUYHbBIX YYACTKAX HICKTPUYKON LEenmy
JL.P Ne 6 «PerynupoBaHue CUIIbI TOKA PEOCTATOM?
JLP.Ne 7 «M3mepeHre cONpOTUBIICHUS NPOBOAHUKA OPU HNOMOIIM aMIIEPMETPa U BOJIbTMETPAY.
Baok Ne3. CoeguHeHue NpoBOAHUKOB B LieNH
CYM: IlocnenoBatenpbHOCTb COEIMHEHUS POBOAHUKOB. [lapaniensHoe coennHeHne IpOBOAHUKOB.
CwmelnaHHbIe COEIUHEHUS IPOBOIHUKOB.
K.P. Ne 3 « nextpuueckuii Tok. 3akoH Oma a4 ydactka yenn. COeqHHEHHS IPOBOTHHKOBY
Yuawgueca oonorcnot 3namo u nomnums:
ITocnenoBaTenbHOE U MapajieNbHOE COEIMHEHNE IPOBOAHUKOB.
Yuawueca oonorcnvt ymems:




-coOmpaTh MPOCTEHIIHNE IEKTPUUECKUE LIENTH U YEPTHTh CXEMBI,
- leJlaTh aHaJu3 COeUHEHU B AJIEKTPUUECKOH Lienu.
Baok Ne4. PadoTa 1 MOITHOCTD 3JIEKTPHYECKOI0 TOKA
CYM: PaboTta 1 MOIIHOCTB 3JEKTPUIECKOro ToKa. HarpesaHune mpOBOIHUKOB 3JIEKTPUIECKUM
TokoM. 3akoH Jlxoyis - Jlenua. KIIJ] yctanosku Konnencatop. Dnexkrpudeckas eMKOCTb. JHEPTHUs
KOH/IeHCcaTopa.
- IPaBMJIAa TEXHUKH O€30MAaCHOCTH MPH PadoTe C AIEKTPUUECKUMH LETISIMU
JLP. No 8 «M3MepeHre MOIHOCTH U PabOThI TOKA B DJIEKTPUIECKOM JIaMIie»
K P. Ne 4 « nextpuaeckue apieHns. Pabota n MOIIHOCTE 31€KTPHYECKOTO TOKAY.
3. DJIeKTPpOMArHUTHBIE SIBJIEHUs (6 4acoB).

CYM: Omeir Opcrega. MarautHoe mosne TokoB. MaruutHoe mosie. ITocTOsSTHHBIE MarHUTHL
MarnutHoe nose 3JeKTPUYecKoro Toka. MarHuTHoe moJjie KaTyUIKd ¢ TOKOM. MarHuTHoe moje
3emnu. JIMHUKM MarHUTHONW MHAYKUMU. B3anuMopeilicTBue MarHuToB. [leficTBHE MarHUTHOTO MNOJsS Ha
MIPOBOAHMK C TOKOM. DJIEKTPUUECKUI IBUraTelNb
JLP No 9 «COopKa 3IeKTPOMATrHHUTA U €0 UCTILITAHUS
JLP. Ne 10 « MI3ydenne paOOThl 3JIEKTPOIBUTATENIS TOCTOSTHHOTO TOKAY .

4.CeetoBble siBJeHus (8 4acoB).

Baok Nel CeeroBble siBJIeHHS

CYM: Hcrounuk cseta. [Ipsimonuneiinoe pacnpoctpaHeHue cera. OTpakeHue cBeTa. 3aKOH
orpakenusi. OOpa3oBaHME TEHU U MOJYTEHU. 3aKOH npesomienus. [Inockoe 3epkaio. 3epkanbHoe u
paccesitHHOe OTpa’keHUE CBETA.

JlyHHble 3aTMeHus. 3epkanbHoe 1 quddy3Hoe oTpakeHrne. MHOTOKpaTHOE OTPaKEHNUE.

Baok Ne2 Ontnueckne npuéopsl

CYM: Jlunsel. OnTtuueckas cuia nuH3bl. @oroannapart. I'nas u 3penue. Ouku. Jlyna. J{Brxkenue
HeOeCHBIX TeN Ha Hebe.

JLP. Ne 11 «ITonyueHne n300paskeHUHA ¢ TIOMOIIBIO JINH3BD) .

S. IloBTOopenne 3 waca.



4. Kanenagapno - tematuueckoe miianuposanue ®I'OC 8 kaacc.

Ne Tema ypoka Hara nposene
YpokKa nus
miaH | daxr
IloBTOpEHHE-24.

1. IlepBoHauanpHBIE CBEAECHUS O CTPOCHUH BELIECTBA.
B3aumoneiicTeue Ten

2. JlaBeHne TBEPABIX TN, KUAKOCTEH 1 ra3os. Pabora.
MomHoCcTh. DHeprusi.

TenJsioBbie siBJieHUd. (22 1aca)

3. Tennosoe nuxxenue. Temnepatypa. BHyTpeHHss sHeprusl.

4. Crniocobbl M3MEeHEHUs! BHY TPEHHEH SHEPTUH TeIa.

5. Tennonposonnocts. Konsekuus. U3nyuenue.

6. BBoaHasi KoHTpOJILHAS padoTa

7. OcobOeHHOCTH Pa3IMYHBIX CIOCOO0B TETUIONEepEaayu.
[IpuMepsl Temonepeaady B IPUPOJE U TEXHUKE.

8. Konuuectso TETUIOTBHL. Enuannb KOJINYECTBA
TEIJIOTHL Y ieNIbHasl TEMIO0EMKOCTD.

9. Konuuectso TETUIOTBHL. Enuannb KOJINYECTBA
TEIJIOTHL Y ieNibHasl TEII0EMKOCTD.2

10. | Pacuér xoju4yecTBa TEMIOThI, HEOOXOAUMOTO IS
HarpeBaHus TeJsa WK BbIAEIAEMOr0 UM NP OXJIAXKACHUU.
Jlabopamopnas paboma Nel «Cpasnenue Koiuvecms
Men10msvl HPU CMEWUBAHUN 600bL PA3HOTL
memnepamypo»

11. | 3akoH coxpaHeHHUs U NpeBpallleHNs] SHEPTUU B TETIJIOBBIX U
MEXaHMYECKUX MPOoLeccax.

12. | labopamopnas paboma Ne2 «H3mepenue yoevnoil
MENTI0EMKOCIU MBEPOOZ0 Meay

13. | DHeprus TonIuBa.

14. | YnenbHas TemioTra CropaHus

15. | ArperatHele cocTosiHus BellecTsa. [1naBnenue u
OTBEpIIEBaHUE KPUCTAJUIMIECKHX Tel. | paduk muasBieHus
U OTBEP/EBAHMUSI.

16. | YnenpHas TemioTa NnjiaBIeHUs.

17. | Ucnapenue. llornomenue sHepruu Npyu UCIapeHun
JKUAKOCTHU U BbleJIeHHEe € NPU KOHAESHCALUU.

18. | Braxxnocts Bo3nyxa CriocoObl onpeneseHns BIa>KHOCTH
BO3/yXa.
Jlabopamopnas paboma Ne3 «HU3mepenue eraricnocmu
6030yXa»

19. | Kunenue. YaenbHas TerioTa mapoodpasoBaHus U
KOH/I€HCALIUH.

20. | Pewenue 3anau

21. | Pabora raza u napa npu pacmvpeHuu. JIBurarenn
BHYTPEHHEI0 CrOPaHMUsl.

22. | Ilaposas typ6una. KITJ] TenmoBoro nBurartess.

23. | Pemenue 3aga4. ITonroroBka Kk KOHTPOJIBHON padoTe

24. | KoutpoabHasi pa6ota Nel «TenjioBbie siBJIEeHHS

daekTpuieckue sijeHus (27 yacos)




25. | DnexTpuzauus Tea NpU CONPUKOCHOBEHUU.
B3aumonelicTBue 3apsKeHHBIX TE.

Pabora Hag ommbOkamMu.

26. | DneKTpocKoN. DIEKTPUIECKOe MoJIe.

27. | JeaumocTsb 3JeKTpudeckoro 3apsiaa. CTpoeHue aToma.

28. | OObsACHEHHE HJIEKTPUUECKHUX SIBICHUH.

29. | IIpoBOAHUKH, NONYNIPOBOAHUKH, U HENMPOBOJHUKHU
DJIEKTPUYECTBA.

30. | Dnexktpudeckuil TOK. ICTOUHNKHN 3JIEKTPUUECKOTO TOKA.
Y Ppok u3ydeHust HOBOrO MaTepuaa.

31. | Dnektpudeckas 1ienb U e€ cocTaBHble HacTy. [IpaBua
TEXHUKH O€30MaCHOCTH MPH padoTe C HNEKTPHUECKUMHU
LensiMu

32. | DnexkTpuueckuil TOK B MeTauiax. JlelcTeust
3JIeKTpUUecKoro Toka. HampasneHnue Toka.

33. | Cuna Toka. EAMHUIIEI CUITBI TOKA.

34. | Amnepmerp. Usmepenue cuiel Toka. Jlabopamopnasn
paboma Nod4 «Coopra 3/1eKmMpU1ecKoll yenu u usmepenue
CULbl MOKA 6 €€ PA3IUYHBIX YHACHKAX)

35. | DnekTpudeckoe HampspkeHHe ENMHULIBI HANpsDKEeHUS.
BonerMmerp. M3mepenne HanpskeHUs.

36. | Jlabopamopnas paboma Ne5 «HU3mepenue nanpsaicenun
HA Pa3iuinblX YHACMKAX INeKMPU1EeCKoil yenu»

37. | DnexkTpuueckoe COMPOTUBIICEHUE MPOBONAHUKOB. EMuHNIIBI
COMPOTUBJIEHUS.

38. | 3aBuCHMOCTb CUJIBI TOKA OT HampsikeHusl. 3akoH OMa 1ist
y4acTKa LeMnu.

39. | Pacuér conpoTuBneHus NPOBOIHUKOB. Y IE€JIBHOE
COMPOTUBIIEHUE.

40. | PeocraTtsl.

Jlabopamopuaa paboma Ne6 «Pezyuposanue cuiot
MOKA peocmamom»

41. | Jlabopamopnas paboma Ne7«Onpedenienue
CONPOMUG/IEHUA NPOBOOHUKA NPU HOMOULU BOLbIIMEMPA
U aMnepmempar

42. | IlocnenoBarenbHOE COENMHEHUE IPOBOAHUKOB

43. | IlapannenbHOE COENMHEHNE MPOBOAHUKOB.

44. | Pewenue 3ana4.

45. | PaboTa 1 MOIIIHOCTh 3JIEKTPHUYECKOTO TOKA.

46. | Jlabopamopnan paboma Ne8 « Hzmepenue mouwinocmu u
pabomsl MOKA 8 3/IEKMPUECKOUL JlaMne»

47. | HarpeBaHue MpOBOIHUKA 3JICKTPUUECKHUM TOKOM 3aKOH
Jxoyns-Jlenna. Jlamna HakaauBaHUs

48. | . DnekrponHarpesarenbHbie Mpudopsl. Kopotkoe
3ambikaHue. [Ipenoxpanurenu.

49. | Pemenue 3aga4.IToaroroBka k KOHTPOJILHOM padoTe.

50. | KonTpoJbHas patcora Ne2 Ho TeMe: «DIeKTPHYECKHE
sIBJICHH S

51. | Kongencarop.




| PaGora Hag ommGkamu.

DNeKTPOMArHUTHBIE siBJeHusl (6 YacoB)

52. | MarautHOe nosie. MarHuTHOE MoJie NPSIMOTO TOKa
MaruurtHele TUHUH. .

53. | MarautHoe noje KaTylKy C TOKOM. DJIeKTPOMarHuThl.
IIpuMeHeHue 31eKTpPOMarHUTOB.
Jlabopamopnas paboma Ne9 « Coopka snekmpomaznuma
U €20 UCHbIMAHUE)

54. | IlocTostHHBIE MarHUTBI. MarHUTHOE MOJI€ MOCTOSTHHBIX
MarHuToB. MarHuTHoe noJie 3eMJm.

55. | JleiicTBME MarHUTHOIO MOJIsl HA IPOBOJHUK C TOKOM.
DNeKTpUUeCKUil 1BUraTelNb.
Jlabopamopnasn paboma Nel 0 «H3yuenue
INEKMPUUECKO20 08UZAMEA NOCMOAHHOZ0 MOKA HA
Molenuy

56. | YcTpoHCTBO 3JEKTPON3MEPUTEIBHBIX TPHOOPOB.
IToaroToBka K KOHTPOJBLHOH padore

57. | KouTpoabHasi pa6ota Ne3 «Q1eKTPOMArHUTHbBIE
sIBJICHHSI»

CseTtoBble siBjeHus (8 4acoB)

58. | Pabora Han ommbkamu. McTouHuky cBera.
PacnpocTpaneHue ceera.

59. | OTpaxkeHue cBeTa 3akOHBI OTpaxkeHus csera. [lnockoe
3epKaJo.

60. | Ilpenomnenue ceera. JIna3bl. OnTHYECKas CUjla JIMH3BI

61. | M300pakeHus, naBaeMble JTMH30H

62. | . Jlabopamopnas paboma Nell «Iloryuenue
u3o0pasicenus npu nomouiu iun3sl » 1 1a3 u 3peHue

63. | Pemenue 3agau.ITonroroBka k KOHTPOJIBLHOM padoTe.

64. | KonrpoabHas pabdora Ne4 «CBeToBble IBJICHHUSD

65. | .Pabora Han ommbkamu. BunnumMoe ABMKEHHE CBETHIL.

HoBTOpenue-3 u.

66. | IloBropenue xypca ¢pusuku 8-oro knacca.llogroroska
UTOTOBOM KOHTPOJIbHOU padoTe.

67. | Utoroasi KOHTpoJbHasi padoTa HO Kypcy puszuku 8-
0ro KJjacca.

68. | Pabora Hanx ommbOkamu.




MMPUJIO’)KEHUE Nel

IlepedyeHb KOHTPOJBHBIX MepoNpPUATH, (popMbl. IlepHoANYHOCTE H MOPSAAOK TEKYIEIr0
KOHTPOJISI YCIIeBAEMOCTH — KOHTPOJIbHBIX, 324€T0B, CAMOCTOSITEIbHBIX Pa0OT H T.1.), TeMbl

Ja00pATOPHBIX U MPAKTHYECKUX padoT

KoHTponbHbIe paboThI

Jara

IJIaH

dbakr

Jlaboparop-
Hble pabOTHI

Jarta

IJIaH

baxt

BBonHas KOHTpoONbHAA
pabota

JI.P. No 1 «CpaBHeHuE
KOJIMYECTB TEIUIOTEI IPH
CMENTUBAHUN BOJILI PA3HOU
TEMIIEPATY PBI».

K.P. Nel « TemioBble
SIBJICHUSD)

JLP. Ne 2 «M3mepenue
VIEJIbHON TEILIOEMKOCTU

BCIICCTBAY .

K.P. No2 « JI.P. No 3 «M3mepenne
DJEKTPUUECKHE BIAYKHOCTH BO3AYXAY.
SIBJICHUS

K.P. Ne3 « JLP. No 4 «COopka
DJIEKTPOMATHUTHBIE SJIEKTPUYECKON LENH U
SIBJICHUS M3MepeHre CHIILI TOKA Ha

PA3JIUYHBIX €€ YJaCTKaAxX»

K.P. No4 « CBeTOBLIE
SIBJIEHUASI)

P .No 5 «M3mepenue
HANPSKEHUS Ha PAa3JIUYHBIX
VYACTKAX JJIEKTPUYKOU LIEeITn»

K.P. «<MTorosas»

JLP. No6 «PeryiaupoBaHue
CHJIBI TOKA PEOCTATOMY.

JL.P.Ne 7 «U3mepenue
CONPOTUBJIEHUS IPOBOAHUKA
OpYU IOMOILIY aMIIEPMETPa U

BOJILTMETPA» .

JL.P. No8 «M3mepenue
MOIIHOCTH U PabOTHI TOKA B
JIEKTPUYECKOU LIEITN»

JLP. No9 «CGopka
QJICKTPOMATrHUTA U UCTIBITAHUC

€ro JeNCTBUS

JLP. Ne10 «M3yueHue
JIEKTPOABUTATES
HOCTOSIHHOI'O TOKa»

JLP. Nell «ITonvuenue
n300paKEHNUS C IIOMOIIBE)
JUH3BD)




MMPUJIOKEHUE Ne2

KonTposbHbie padoTsl g yuyamuxces 8 Kiacc

Beoonas KOHRMPO/IbHAA pa60ma Bapuaum 1

1. Bopga ucnapunace u npespaTuiiach B nap. Kak mpu 3ToM U3MEHUIOCh IBUKEHUE U
pacrnoyiokeHue MoJiekyJ? M3aMeHnnmucy iu mpu 3TOM CaMU MOJIEKY JIbl?
2. bopsas pazsuBaet ckopocTb 10 16 m/c. Kakoii myTh OHa MOXKET MPEeoaoNeTh 3a 5

MUHYT?

3. Haiigure Bec Tena maccoii 800 r. U3o0pa3uTe Bec Tesa Ha 4epTeKe B BBIOPAHHOM
MacIuraoe.

4. Kakoe gaBleHHE OKa3bIBaET MajbuMK MacCcOl 48 Kr Ha TOJI, €CJU TLIOIA b TIOOIIB €T0
0GyBu 320 e’

5. Kakas paboTa coBepiiaeTcsi Ipyu paBHOMEPHOM MOABEME IPAHUTHOH IIIUTHI 00BbEMOM 2
3
M~ Ha BbICOTY 3 M . IInotHOCTh rpanuta 2700 Kr/m>
Beoouaa konmponsnan paboma Bapuanm 2

—

ITouemy apomaT 1yXOB 4yBCTBYETCSI HA PACCTOSIHUU?

2. C Kakoi CKOPOCTBIO ABIIKETCS KUT, €CIIH IS IPOXOXKASHHUS 3 KM €My MoTpeOoBasioch 3
muH 20 c.

3. Haiinure cuty TsoKkecTH, IEHCTBYIOIIYIO Ha Teso Maccoit 1,5 T. M3o0pasute cuny TsokecTH
Ha YepTe)ke B BBIOPAaHHOM MacIuTade.

4. Ha xakoii riyoune nasiaerue Boasl B Mope paBHo 2060 kI[1a? IInoTHOCTE MOPCKOH BOJBI
1030 kr/m’

5. CkONbKO BpeMEHU IOJKEH padoTaTh HACOC MOIMHOCTBIO S0 KBT, 4TOOBI M3 MaXThI

riyOunoit 150 M oTkauaTh Bogy odbemom 200 M TInotHoCcTs Bombl 1000 kr/m’



Koumponovnaa pabomaNel «Tennogovie agienusny

1 BapuaHT

1. Kaxum ciocobom Temonepeaayun ocyecTrisieTcs nepeaaya saeprun ot ConHia k 3emie?

A) TeTIonpPOBOIHOCTHIO,

b) mny4enunem,

B) xonBekuuei,

I') Bcemu Bumamu niepedncieHHbIME B A, b, B.
2. Kakas ¢pusudeckast BeTMUHUHA ONPeNesieT KOJTHMYECTBO TEIUIOThI, HEOOXOANMOE ISl HArPeBaHHS
BeliecTsa Maccoi 1 kr va 1°C?

A) yenbHasi TeTIOeMKOCTb.

b) ynenbHas TerioTa miaBieHus,

B) ynenpnas Terora cropanus,

I') cpenu OTBETOB HET MPABUIIBHOTO
3. IIpu kakoM mpouecce KOJMYECTBO TEIUIOTHI BhIIUCHAETCs 10 popmyne Q=m g?

A) npu HarpeBaHuw,

b) npu mnasnexun,

B) npu npeBpaineHuu sKUIKOCTH B TIap,

I') cpenu OTBETOB HET MPABUIILHOTO.
4. OOBsiCHUTE, 3a4eM HY KHBI IBOMHBIEC CTEKJIA B OKHAX?
5. Kakoti ¢popmyJioli HaIo BOCMIONB30BAThCS, IS pacueTa KOJIMUECTBA TeIJIOTHI MPH KPUCTAJUTH3AINH
(oTBepaeBannn)?

bazoeuiit yposens
6. Kakoe konmndecTBo TemioTel HeoOxoaumo ms Harpeanwst 200 r amomunust ot 20 °C 1o 30 °C?
VY nenbHas TeroeMkocThb anmoMmunus 920/ x/kr °C?
7. Kakoe KOJIM4eCTBO TEIUIOThI HEOOXOIUMO 3aTPATUTh, YTOOBI paciiaBuTh 10 K CBHHIIA B3SITOTO MPH
TeMIepaType IiaBieHus? Y qeapHasi TEIIoTa MIaBJICHU CBUHLA COCTABISIET 2,5 10* JLx/kr.
Hoegvimennolii ypogens
8. CKOJIBKO HAJ0 CKeUb KAMEHHOTO yIiist, YT00b! pacmiaBuTh SO0 T Jibaa, B3sITOrO MPU TEMIIEPATYPe -
20 °C? Bocronp30BaThest TAOMULECH.
9. CkonpKko HaJo cxkedb cupta, 4To0bl 200 T kene3a B3sToro mpu temmneparype 39 °C nosectu 1o
kureHus1? Bocrmonb30BaThCs Ta0HIIEH.
2 papuaHT

1. Kakxum ciocobom Temonepeaaun OCyIeCTBISETCS HarpeB KBAPTHPBI 3UMOA?

A) TermIonpoBOAHOCTHIO,

b) uznyuenuewm,

B) xonBekumei,

I') Bcemn Bupamu nepeuncieHHbMA B A, b, B.



2. Kakas pusnueckast BeIMIMHA OMpPEAeIsieT KOJMIECTBO TEIUIOThI, HEOOXOIUMOE ISl OXJTaXKIEHHUSI
BeliecTsa Maccoi 1 kr va 1°C?

A) ynenbHast TeTJIOEMKOCTb,

b) ynenbHast Teruiora miiaBieHus,

B) ynenbHas TemioTa cropanus,

I') cpenu OTBETOB HET MPABUIILHOTO
3. TIpu kakoM MpoLecce KOJIMIECTBO TEILUIOTHI BBIMHCIsIETCs 10 hopmytie: Q=mL?

A) npu HarpeBaHuw,

b) npu mnasnexun,

B) npu npeBpalieHuy JKUIKOCTH B TIap,

I') cpeau OTBETOB HET MPABHIILHOTO.
4. ObpsacHUTE, TOYEMy BBIpaXKEHHE «11y0a rpeeT» He BepHO?
5. Kakoti ¢popmyJioli HaIo BOCMIONB30BATHCS, IS pacueTa KOJMUECTBA TeIJIOTHI BBIASTUBINETOCS TIPH
KOH/IeHCaluu?

baszoewiit yposens
6. Kakoe konmn4yecTBo TermaoTsl HeoOxoaumo st octeiBarmst 200 T amromunus ot 80 °C mo 20 °C?
VY nenbHas TenaoeMkocTh amoMuHus 920 Jx/kr °C?
7 Kakoe KonMu4ecTBO TeIIOThl HEOOXOAUMO /1Jisl OOpaIeHHs B Tap S5 KT BOABL, B3ATOU MPU
TeMITepaType KuneHust. Y AeNibHasl TETUIOTa MapooOpa30BaHUs BOJALI COCTABIISIET 2,3'106 JLx/Kr.
IHosvruennwit yposens

8. CKOJIBKO HAZIO C3Keub APEBECHOTO yIJisl , 4To0bI paciiaBuTh SO0 T JIba, B3SITOTO NPU TEMIIEPATYpeE -
20° C? Bocronp30BaThest TAOMULICH.
9. CkonbKo Hazio cxkeub Oyporo yrist, urode! 200 r Menu B3aTOH npu Temneparype 85°C o kurneHust?

Bocnonp3osarbcs TabmuLeil.

Ne| Bemects | IlnotH | Vo Va Va Temmep Temme Va
(6] OCThb TCIINIOCM | TCILIOTA TCILIOTA arypa ar ap Bu T(BI TCIIIIOTA
Kr/M° KOCTb IJIABJICH | apoolp | MiaBicH P TOIUIMBa  [CTOPaHU
KUIICHU
JIok/xr us a30B. us °C 4 °C o
°C Jlx/kr JIx/xr ’ Jx/kr
! ﬁpiI“OMHH 2700 920 | 3,910° | 92°10° | 660 2467 | Mopox ,31’5;6
2 | Boma 1000 4200 | emmex | 2.3°10° 0 100 | fiposa cyxme | 13°10°
3 | XKeneso 7800 460 2,710 | 63°10° 1539 2750 | Topd 14-10°
4 | Jlen 900 2100 3.4°10° BOJA 0 sBoga | Kamen. yroms | 30°10°
5 | Meas 8900 400 2,1'10° | 48°10° 1085 2567 | Crapt 27°10°
6 | Prym 13600 | 140 | 0,1210° | 03 10° -39 357 bﬂpeB“H'ym” 34°10°
7 | Ceunen 11300 140 [0,25°10° | 0,8°10° 327 1740 | Bypsiiiyroms | 17 '10°
8 | Crmpr 800 2500 1,1'10° | 0,9°10° -114 78 BeH3uH 46 '10°




Konmponvnas paboma No2 «iekmpuieckue A6/ 1eHU)
1 BapuanT

ba3zoesiit yposens
1. Kaxot#i 37ekTprieckuil 3apsii IMeeT sSIpo aroma’?
2. Kakum nprOopoM mose3yroTest 1u1st i3MepeHust cuitbl Toka? Kak on m3obpaxaercs Ha cxeme?
3. Mcrionb3yst cxeMy 3JIeKTPUYECKOH LeTH, n300pakeHHOH Ha pucl, onpenenure oOruee

conporuBienue, ecmu R;=2 Om, R;=3 Om, R3=6 Om, R4=5 Om.

] Ry | Ry R; | Ry —

Puc. 1.
4. Kaxoii TOk Te4eT yepe3 BOJIBTMETP, €ClIU ero conpotusieHue 12 kOM 1 OH OKa3bIBaeT
Hanpsbkenue 120 B?
5. DnexTpuueckas neyb, CAeNaHHas U3 HUKEJINHOBOH NPOBOJIOKH, (yaenbHoe conporusierue 0,4 Om
MMZ/M) JUIHHO# 56,25 M ¥ oAbk cedenus 1,5 My, MIPUCOENNHEHA K CETH C HanpsikenueM 120
B. Onpenenute cuity TOKa, MPOTEKAIOLIETO MO CIIMPATH.
Iosviuennsiii yposens
6. Omnpenenure oOmee CONPOTUBICHHE LENH MPH  IOCIEAOBATENILHOM COEIUHEHUH
MPOBOAHUKOB, €CiIi Harnpsikerue pasHo 3 B, =1 A, [,=10 A.
7. Ucnonie3yst cxeMy puc. 2, onpenenuTe odliee HapsLKeHUe B eI, eCITH aMIIepMETp TOKa3bIBaeT 5

A, R1: 2 OM, R2: 3 OM, R3: 6 OM,

o L1 )

Puc. 2

8. Cua Toka B nenu coctasisier 2 A. Uto 310 03Havaer?

2 papuaHTt
bazoesiii yposens
1. Kaxoro 3Haka 3apsig UMeeT 3J1eKTPOH?
2. Kakoe HampspKeHHe Ha/I0 CO37aTh HA KOHILAX MPOBOIHKKA conpotusierneM S0 OM, uToObl B HeM
BO3HHUKJIa cujia Toka 2 A ?
3. Ucnone3yst cxeMy memnw, n300paskeHHOM Ha puc 3 onpeaenute odiee Hanpspkerue, ecmu Uy = 2

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



] Ry | Ry R; | Ry —

Puc. 3
4. Kakum pubopoM U3MEPSTFOT HANPSLKEHHE, KaK STOT IpHOOp n300pakaeTcst Ha cXxeMax?

5. Yepes amrOMUHUEBBIM NPOBOAHUK UMHOM 0,7 M ¥ miowanpto nonepedHoro ceuenus 0,75 MM
nporekaer TOk cwiod 5 A. KakoBo HampsbkeHMe Ha KOHL@X 3TOro IMpPOBOAHMKA? YenbHOe
COIpOTUBJIEHHE amoMuHMs paBHO 0,028 Om MM/M

Togvuuennwui yposens

6. Onpenenure obee HaNpsHKEHWE MPHU MOCIETOBATEIBHOM COCIUHEHUH MPOBOIHUKOB, €CIU
cua Toka paBaa 3A, Ri=10wMm, R,= 10 Om.
7.Y4acTOK IeNu COCTOUT U3 TpeX npoBoaHUKOB (puc.4) Ri=20 OmM, R;=100wm, R3=5 Om.

Onpenenure HanpspKEHUE LN, €CIU aMIIEPMETP MOKa3bIBAaeT CUITY TOKa 2A.

) )

Puc. 4

8. 3aBUCUT JI1 BETMYMHA COIPOTUBJICHUA MPOBOAHMKA OT HAIIPAYKCHUA HA €T0 KOHLIaX?



Konmponvnas paboma No3 «FiekmpomazHunmsle 16/1eHU)

1 BapuanT
3anoJHUTE KPOCCBOP
1. Marckuil yueHsIi
. CymmecTByer y MarHUTHOH CTPENKH
[Inaxera, y KOTOpOI HET MArHUTHOTO MOJIS
OH u300pen 31eKTPOIBUTATENb

ITone BOKpyT ABMKYIIMXCS 3aPsiA0B

2
3
4
5
6. CBs3aHa C COJHEYHON aKTUBHOCTBIO
7. Kypckas MarauTHas ...

8. Kosdduument none3Horo nedcTBus

9. Tlomoc 3emnu

10. Ilomoc 3emnu

11. «IIpousBoguTenb» 3IEKTPUIECTBA

12. Teno cmocoOHOE MPUTSIITUBATD K cede JKeIe30

13. TIpuOop, OCHOBHOI YaCTHIO KOTOPOTO SIBJISICTCS SJIEKTPOMArHHT
14. Y cunuBaeT MarHUTHOE MOJIE KaTy1IKH

15. Karyuka ¢ cepae4yHuKOM BHYTpU

16. Yacte gsuraresis

s 1]
2 h)
|3 e
4 K
51 | T
6 p
7 ol L [ 117
8 il
9 B
0] [ T | i
1. r ||
1 a
2
13. 1
1
4
15 h)
| 16 | b

2 BapHaHT
1. OH BrepBbIe OOHAPY>KUIT B3AUMOJCHCTBHE MPOBOIHHUKA C TOKOM
2. JKenesHas pyaa

3. UYewm Oorbliie CHia TOKA, TEM JISHCTBHE DJICKTPOMATHUTA . . .



OcHoBHas 4acCTb ANEKTPOABUraTENS

XOpOLIO NPUTSITUBAETCS MArHUTOM

Ouninaer 3epHO OT COPHSIKOB

JIuHus, coenuHAIOLIAs NOMFOCh MATHUTHOM CTPEIKU
ITpudop

OHH BbI3BIBAIOT MATHUTHYO Oy pro

DIeKTpoO-...

. Iomoca, koTopbIe Mexay COOOI NPUTATUBAIOTCS

Cux ITOMOIIBIO MOXKHO 06Hapy>1<1/rrb MAarnuTHOE I10JIC

. Teno, AJUTEIIBHOE BPEMs, COXPAHAIOIICEC HAMArHUYICHHOCTD

1.
)
2 h)
3 [ | e
4 K
5 T
6 [ | P
7.
0
|8 M
9 a
10 r
11 H ] ]
1 u
2
1 T
3

Karou koHTpONbHOH paboTel Ne3 «I1eKTPOMATHUTHBIE SIBJIEHHSD»

1 BapuanT

—

Hatckuii yuenbtit  (Opcrex)

CyuiecTByeT y MArHUTHOH CTPENKU (T10/7F0C)
[TnaneTa, y KOTOPOI HET MArHUTHOTO TOJIst (BeHepa)
OH uzobpen anekTponsuratens (Axkobm)

Ione BOKpYT IBWKYIMUXCS 3aPANOB (MATHHTHOE)
Cas13aHa ¢ COJTHEUHOH aKTUBHOCTBIO (Oyps)
Kypckas MarauTHas ... (aHoma )

Koa¢punmenT nonesHoro neiictsus (k1)

N A B S R B A

Iomoc 3emnu (cesepabiii)

10. Tomroc 3emmu (reopraguyeckumii)



11. IT. «IIpousBOAUTENDY SNEKTPUIECTBA (TEHEPATOD)

12. Teno ciocoOHOE MPUTATUBATH K cede JKene30 (MarHuT)

13. TIpuOop, OCHOBHOI YaCTHIO KOTOPOTO SIBJISICTCS JIEKTPOMATHUT (TeIE€QOH)
14. Y cunuBaer MarHUTHOE TIOJIE KaTYIIKHU (CEPACTHHK)

15. Karymka ¢ cepaeqHIKOM BHYTPU (COJIEHOHT)

16. Yacte nurarens (7x0ps)

apCT|e|n|
nfo |1 |0]|cC
|BeHepa
g4 |k [0 |0 |m
|M|a|FHI/ITHOG
6 |y |p |2
2 |n Jo |m a2 u]s]
K |O0 |1
c |e |B |e |p |H |Bb |H
|r|e|o|r|pa(1)1/1qec1<1/11?1
reHepaTo|p|
|MaFHI/IT
T |e |n |e |d |0 |H
epI[e‘{HI/IK|
c T |e |H |0 |u |&
|51|1<opb
2 BapuaHT

—

OH BriepBBIE OOHAPY KU B3aUMOZEHCTBIE MPOBOIHUKA C TOKOM (Fpcren)

2. XKenesHas pyna (ckese3H:K)
3. UYewm Oorbliie cHiia TOKA, TEM JISHCTBHE DJICKTPOMATHUTA . .. (CHIBHEE)
4. OcHOBHas! 4aCTb 3JIEKTPOBUTATENS (IKOPB)
5. Xopowo NpUTIrHBaeTCsI MATHUTOM (CT4/15)
6.  Ouuinaer 3epHO OT COPHSIKOB (Cernaparop)
7. JluHWs, COeAUHSIFOIIAS TTOJIFOCH MATHUTHOMN CTPEITKYU (OCB)
8. Tlpubop (xommac)
9. OnHH BBBBIBAIOT MArHUTHYIO OYPIO (@acTHIb!)
10. DnexkTpo-... (gpuraresnn)
11. TTomoca, KOTOpbIE MEKAY COOOH MPUTATHBAKOTCS (PAZHOHMEHHBIE)
12. C ux mOMOLIBI0 MOYKHO OOHAPYKUTh MATHUTHOE TIONE (OITHIIKH)
13. Teno, anuTenpHOE BpeMsl, COXPAHSOIIEe HAMATHUUEHHOCTD (MATHHT)
3 |p |c |t |e |n&
XK |e [nm |e |3 K
| c | u | q |b e |e
1 |k |o |p | b |




bl

[c fe |m

w e [t




KontpoanHas padora Ne 4 «CBeToBbIe SIBJICHHD)
1 Bapuant

ba3zoesiit yposens

1. Y13 nepeyuncieHHbIX UICTOUHHUKOB CBETA BBIMUIINUTE UCKyCCTBeHHbIe: COJIHIE, CBEeYa, 3BE37bl,
THHJTYLIKH, MOJIHHA, JIAMITBL HAKAJIHBAHHA, /IVHA, SKpaH TeJIeBH30pA.
2. Beibepure 3aKOHBI AJIs1 SIBJICHUSI OTPAXKEHUS CBETA!
a) yroJ naaeHnus PaBeH yIiTy OTPaKEHHA,

0) yroJ1 nageHnsa paBer. yIiay npeIoMICHHA
B) OTHOIIIGHHE CHHY CA YT/Id MAAC€HHA K CHHYCY YIJIa IPETOMIICHHS €CTh BeTHIHHA TOCTOSHHAA JJIS
ABYX CpEn;,
I) Iy4H, NaqaroIail H OTPAKeHHBIH, JIeKAT. B OQHOH IMJIOCKOCTH C MEPIIEHIHKYIAPOM, MPOBEAEHHBIM K
rpaHnLe pa3nena AByX cpe] B TOYKe MaqeHH. IV Ya.
3. Kakum Oyzaer n3obpaskeHne B COOMparoLei TMH3e, eCIIU MPEAMET HaAXOAUTCS MEXKIy JIMH30H U ee
dokycom? Jlokaxwure.
4. dokycHoe paccTostHUE JTUH3BL, paBHO 250 cm. KakoBa onTryeckast cuiia TUH3bI?

5. Onrudeckast cuiia JIMH3 y O4KOB, paBHa 2 antp. KakoBo pokycHoe paccTrosiHue TrH3?

Togsiuennoiii ypoeens

6. ITocTpouts n300paskeHNe B PaCCEUBAIOIICH JIMH3E, €CITH MPEIMET HAXOAUTCS 33 TBOWHBIM
(bOKYCHBIM PaCCTOSTHUEM.

7. OnpenenuTs yroj NpeJoMIIeHHs JIyya B BOJE, €CJIU yToJl NMajieHus paseH 35°.

8. JIyu mepexonuT 13 BOABI B CTEKJIO. Yrou naaenus paseH 60°, Haitnure yrom npeaomieHus.
ITokazarenu npenomieHus: Boaa 1,3; crexio 1,6.

II BapuanT
ba3zoesiit yposens

1. 113 nepeuncieHHbIX HICTOUHUKOB CBETA BBIUILINTE €CTECTBEHHbBIE:

ConHne, cBeya, 38e3/bl, THHAYIIKH, MOJIHHA, JIaMITbl HAKATHBa A, JIyHa, 3KpaH Te1eBH30pa.
2. Beibepure 3aKOHBI AJIS SIBIEHHS MTPEJIOMIICHUSI CBETA:
a) yroJ1 naneHus. He PaBeH. Iy OTPaKEHHS;

0) yros nageHns. paBer yriy MpeaOMICHHA.
B) OTHOIIEHHE CHHYCA YTJ14 TAJE€HHA K CHHYCY YI/IA MPETOMICHHA €CTh Be/THIHHA ITOCTOSTHHAA /IS
ABYX CpEn;,
) JIy4H, NafarolHi H OTPAKEHHBIH, JIeXKAT. B OQHOH IVIOCKOCTH C IePIIEHAHKYIAPOM, IIPOBEAEHHBIM K
rpaHnLe pa3iena AByX cpe] B TOYKe ITaAeHHA JIy Ha.

3. Kakum Oyner n3obpaskeHne B coOuparomei JiH3e, eCiy NPeaMeT HaXOAUTCS MKy JIMH30H U ee
IBOHHBIM (POKYCHBIM paccTosiHueM? Jlokaxure.

4. dokycHOE pacCcTOsIHUE JIMH3BL, paBHO 25 cM. KakoBa ontuueckas cuja JTUH3bI?

5. Onrudeckast cuia JIUH3 y O4KOB, paBHa 4 antp. Kakoso pokycHoe paccrosiHue muH3?



IHosvimennsiii yposens
6. ITocTponuTs M300pa’keHUE B PACCEHBAIOLIEH JINH3E, €CIIU IPEAMET HAXOAUTCSI MEXy (HOKYCOM U
JIBOMHBIM (POKYCOM.
7. Ilox xakuM yriioM AOJDKEH YIACTh JIyd Ha CTEKJIO, €CJIM YroJl pesioMiieHust paseH 10°?
8. Jlyu mepexonuT 13 BOABI B aiMa3. YToJ majaeHus pasen 20°. HaliauTe yroj npeaoMieHus.

Ilokazarenu npenomenus: Boaa 1,3; anmas 2,4.

Tabnuia 3HaUeHMI CHHY COB

10 20 30 4" 50 60 70 80 90 lOO
0,017 | 0.034 1 0.052 | 0.069 | 0.087 | 0.104 | 0.121 | 0.139 | 0.156 0.173
LL® 12" 1 14° il 16° Ly 18" 5 20°

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

217 | 22¢% | 237 | Z24° 25 26° | 27° | 28° 2 30"

0358 | 0.374 | 0.390 | 0.406 | 0.422 | 0.438 | 0.454 | 0.469 | 0484 | 0,500

a2l 32° | 33° | 34° 35" 300 | 3T a0 a 40°

0.515 | 0.529 1 0.544 |1 0.559 | 0.573 | 0.587 | 0.601 | 0.615 | 0.629 | 0.642

41° [ 42° | 43° | 44° | 45° | 46° | 47° | 48° 49° a0°

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

517 | 3¢ | 53 | o4 25 56 | 37 58° 59° 60°

0.777 1 0.788 1 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° fiin

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

712 | 72¢ | e | M | 3¢ | 60 | 7° | 7R 79° 80°

0.945 | 0.951 | 0.956 | 0.961 | 0.965 | 0.970 | 0.974 | 0.978 | 0.981 0.984

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

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

91° | 92% | 93% | 94° L e | 97 98° g 100°

Kittou k koHTpOsbHOM padore Ne 4 «CBeToBbIe ABJICHHS
1 Bapuant

bazoewuit yposens
1. UckyccTBEHHbBIE NCTOYHUKOB CBETA: CBEYA, JIAMITHI HAKAJIHBAHNUA, SKPAH TEI€BH30pPA.
2. 3aKOHBI OTPAXKEHUS CBETA: &) YroJT MAAEHHA PABEH YIJIy OTPAXKEHH, T) JIy4H, MaqaroIfHH H
OTPA)KEHHBIH, JIEKAT B OJHOH IJIOCKOCTH C IEPITIEHIHKYIAPOM, MPOBEAEHHBIM K TPAHHLIE Pa3aesa JBYX
cpen B TOHKE ITafeHHA JIV9a.
3. U3obpakeHne B coOMparoIeii JiH3e, eCiU MPeaMeT HaXOAUTCs MEKIYy JIMH30H U ee (poKycoMm:

MHHMOE, YBEJTHIEHHOE, rpsMoe (puc.1.)



Puc. 1

4. JaHo: Pemmenue:

F=250cm 2,5wm ’DZ 1:F D= 1‘ : 2,5M=0,4 ooTp

D-%

Otser: D =0,4 ootp

5. Hano: Pewenue:

D=2L[nTp.P=l:F F=1:2anrp =0,5 v=50 cm

F-?

ITZI:D Oteer: F =0,5m=50cm

Hosvtmennsiii yposens

6. N3o0paskeHue MHHMOE, yMEHPIIEHHOE, IpsIMoe (puc. 2)

7. Hano: Pemenue:
a=35° |n=sinazsiny siny =0,573:1.3=0,44
n=13 piny=sino:n ‘10 taGnuue 0,44 510 ~ sin 26°
v -? 3HauUT: Y =26,5°
Otser: y =26,5°
8. HaHno: Pewenue:
o = 60° sing:siny =n =1,6:1,3=123
n =13 Bin Y =sin o : n iny =0,866: 1.23 =0,813
n =16 n=n1n, :n; o Tabure 0,813 310 sin 55° ,3HauuT: v =55°
v -? i Otser: y =55°
II BapuanT
ba3zoesiit yposens

1. EcTecTBEHHBIE HICTOYHHUKOB CBETA BBIMUIIINTE: COJIHL(C’, 3BC3/[bl, THHJTYLIIKH, MOJTHHA.

2. 3aKOHBI IPEJIOMIICHUS CBETA. B) OTHOLIEHHE CHHYCA YIJ1a MAAEHH K CHHYCY YI/Ia IIPETOMICHHSA

€CTh BC/IHYHHA [TOCTOAHHAA /14 IBYX CPEX,

3. UzobpakeHne B coOMparoIei TMH3e, KOraa MpeaMeT HaXOOUTCs MEXKAY JINH30M U €€ IBOMHBIM

(OKYCHBIM PacCTOSTHUEM: JEHCTBHTEIPHOE, IEPEBEPHYTOE, yMeHbIIeHHOe (puc. 1)



(puc. 1) (puc. 2)

4. JlaHo: Pemenue:

F=25cm 025mM D=1:F D=1:0,25M=4 notp

D-? Otser: D =4 nntp

5. Hano: Pewenue:

D=4 panmp. D=1:F F=1:4 gorp =0,25 m=25 cm

F-? F=1:D Otser: F =025 M=25cmMm
Hosvtmennsiii yposens

6. M300pakeHre B pacCeNBAOILEH JIMH3E, KOTAa PEAMET HaXOIUTCS MEXKAY (POKYCOM U ee IBOHHBIM
(bOKYCHBIM PacCTOSIHUEM | MHHMOE, Y MEHBIIECHHOE, rpsamoe (puc. 2).

7. Hano: Pewenue:

= [Q° n=sino:siny gina=0,173"1,6=0,276

n=16

sina=siny'n |mo Tabmiue 0,276 510 = sin 16°

a-? Otset: 0. =16°
8. Mano: Pemenue:
o=20° n=sinq : siny n=24:13=1.846

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

n,=24 n=n, :m o Tabsuie 0,185 310 ~ sin 10°

v-? Otser; y ~10°



MMPUJIOKEHUE Ne3

OLeHKA 0TBETOB YUANIHXCH

Ouenka «5» CTaBUTCS B TOM CJIy4ae, €CIIH YYALIHIACS MTOKa3bIBAET BEPHOE MOHNMaHue (HU3NIECKON
CYLIHOCTH pPacCMaTpPUBAEMBIX SIBJIEHUN W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUH, a TaK Xe
MPAaBWJIbHOE ONpeeieHne (PU3NUECKUX BEJIMYUH, WX EOUHUIl U CIOCOO0B MU3MEPEHHUs: MPaBUIHHO
BBITIOJIHSIET YEPTEKH, CXeMbl M I'padUKH, CTPOUT OTBET MO COOCTBEHHOMY ILIaHY, COMPOBOXKAAET
paccka3 cOOCTBEHHBIMU MPUMEPAMH, YMEET MPUMEHSITh 3HAHUS B HOBOU CUTYAIUH MPU BBITOJTHEHUH
MPAKTUYECKUX 3aJaHUI, MOXKET YCTaHOBUTb CBSI3b MEXKIY H3YYa€MbIM M paHEe H3YUYECHHBIM
MaTepUajoM IO Kypcy (u3ukm, a Takke C MaTepuaioM, YCBOSHHBIM MPU H3YYSHUH IPYTHX
MPEIMETOB.

Ouenka «4» CTaBUTCS, €CIIU OTBET YUEHHKA yJOBJIETBOPSET OCHOBHBIM TPEOOBAHMSM Ha OLICHKY
«5», HO naH 6e3 NCMoNB30BaHUs COOCTBEHHOIO TUIAHA, HOBBIX IPUMEPOB, 0€3 MPUMEHEeHUsI 3HaHUH B
HOBOH CUTyalMH, 6€3 HCIOJNIb30BAaHUsA CBsI3€l C paHee M3YYEHHBIM MAaTEpPHAIOM U MaTepHUaIOM,
YCBOGHHBIM NPU M3YYEHHUHU JIp. MPEIMETOB. €CIIU yUALIMNACs TOMYCTHJI OAHY OIIMOKY WM He Ooiee
IBYX HEJOYETOB M MOXKET MX MCIIPABUTH CAMOCTOSITENIbHO WM C HEOOIBIION TOMOIIBIO YIUTEJIS.

Ouenka «3» CTaBUTCS, €CIAM Y4YalIMACS MPABWIBHO TMOHUMAeT (PU3MYECKYI0 CYLIHOCTh
paccMaTpUBaeMbIX SIBICHHH U 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCSl OTHEJbHble MpoOesbl B
YCBOGHMH BOMPOCOB Kypca (M3WKH, HE MPEMsITCTBYIOLIME NajbHEHIIeMy YCBOCHHIO BOIPOCOB
NPOrpaMMHOrO MaTepuaa; yMeeT MPUMEHSTh MOJTyuYeHHbIe 3HAHUS MPU PEIIEHUH MPOCTBIX 33134 C
UCMOJIb30BAHUEM TOTOBbIX (OPMYJ, HO 3aTPYAHAETCS MpPU peIleHHH 3a4a4, TPeOyIoLmx
npeoOpa3oBaHUs HEKOTOPBIX (opMyJI, AOMycTHs He Oonee omHON rpyOoil ommbOkum u ABYX
HEIO4YETOB, He OoJyiee oxHON Tpy0oit u oxHOM HerpyOoit ommbku, He Oonee 2-3 HerpyObIX OMUOOK,
OIHOM HerpyOoii OIMOKN 1 TPEX HEAOUETOB;, Oy CTHI 4-5 HETOUETOB.

Ouenka «2» CTaBUTCA, €CJIM YYaLIUNUCA HE OBJAAE] OCHOBHBIMU 3HAHUSIMH U YMCHHUSIMH B
COOTBETCTBUU C TpPeOOBAHUSIMH MPOTPAMMBbI U JOMyCTHJI OOJbIe OMUOOK W HEIOYETOB HYeM

HEOOXOAUMO I OLEHKU «3».

OneHka KOHTDPOJbLHbIX PA0OT

Ouenka «5» craBuTCs 32 pabOTy, BBIMOJHEHHYIO TIOJHOCTBHIO O€3 OIMOOK U HETOYETOB.

Ouenka «4» cTaBUTCS 3a PabOTy BBIMOJHEHHYIO TOJHOCTBIO, HO NMPH HAJUYHU B Hel He Ooee
OITHOMH rpy0oii 1 0HOM HerpyOoi OMMUOKU 1 OMHOTO Heo4ETa, He Ooiee TPEX HeMOUETOB.

Ouenka «3» CTaBUTCS, €CIM YYEHHMK NPABWIBHO BBIMOJHWI HEe MeHee 2/3 Bcell paloThl wiu
nomycTul He OoJiee omHOM rpy0Ool ommOKKu U ABYX HEMOUETOB, HE Ooyiee OAHOM rpyOoilt OmMOKU u
onHOM HerpyOoii omunbku, He Oojee Tpex HerpyObIX omMOOK, OJHOW HerpyOol OmmOKH U Tpex
HEOYETOB, MPU  HAJIW4uU 4 - 5 HeIOUYETOB.

OueHka «2» CTaBUTCA, €CJIM YUCJO OMHUOOK U HEAOYETOB MPEBBICUIO HOPMY JISi OLIEHKH 3 WK
NPaBUJIBHO BBITIOJHEHO MeHee 2/3 Bcell paboThl.

Ouenka 1a00pATOPHBIX PadoT

Ouenka «5» CTaBUTCS, €CIH YyYalUICs BBIMONHSAET paboOTy B MOJHOM OOBEME C COONIIOACHHEM
HEOOXOIUMOM MOCTIEeNOBATEIBHOCTH MPOBEACHUST OIBITOB M H3MEPEHHUH, CaMOCTOSITENIbHO U
pPalMOHAIBHO MOHTHUpPYET HeoOXoamMoe OOOpYyAOBaHUE, BCE OMNBITHI IMPOBOAUT B YCIOBUSX U
pekuMmax, OO0eCleYNBaIUX TMOJYYeHHE NPABWIBHBIX pE3yJIBTATOB W BBIBOAOB, COOMIOmaeT
TpeOoBaHUs MPaBUJI 0€30MACHOCTH TPYQ, B OTUETE MPABMIIBHO U aKKYPATHO BBIMOJIHSET BCE 3aMUCH,
TaOJNUIBI, PUCYHKH, 4YepTeXH, TpaduKy, BbIUUCIEHUS, MPABIJIBHO BBIMOJHSAET AHAJIN3
MOTPELIHOCTEN.



Ouenka «4» CTaBUTCs, €CJIH BBITIOJTHEHBI TPEOOBAHUS K OLIEHKE «5» , HO OBUIO JOMYINEHO ABa - TPH
Heynovera, He Ooee OHOM HerpyOol OMMOKY U OJHOTO HEAOUETA.

Ouenka «3» craBurcs, eciu padoTa BBINOJIHEHA HE TOJHOCTBIO, HO OOBEM BBIMOJHEHHON
4acTH TakOB, [IO3BOJIAET IOJY4YUTb IPaBWJIbHbIE pPE3yJbTAaThl U BBIBOABL. €CIU B XO#€
MPOBENICHUS OIbITA U U3MEPEHUH ObUTH Oy IEHb! OLUTHOKH.

Ouenka «2» craBuTcs, eciau paboTa BBINOJHEHA HE IMIOJHOCTBIO U OOBEM BBINIOJIHEHHON
4acTH pabOThI HE MO3BOJISIET CEIATh MPABUIBHBIX BHIBOJOB. €CJIU OIBITHI, H3MEPEHUSI, BEIUUCIICHHS,
HaOJTIOIEHUST TIPOU3BOAMIINCH HEMPABUITBLHO.

Bo scex CAYHAAX OLHCHKA CHHXKACTCA, €CJTH YHCHHK HE CO6./Ii0,ZIéZ.II Tp€6OBaHHﬂ npaBHiI bezonacHocTH

TPy AA.

Ouenka mecmogvix pabom yuamuxcs
«5» - 85% - 100%

«4» - 65% - 84%

«3» - 41% - 64%

«2» -21% - 40%

«1» - 0% - 20%

Ilepeuenv omubox:

I'pyovie outubku

e Hesnanue ompeneneHuii OCHOBHBIX NMOHSTHH, 3aKOHOB, MPABHJI, MOJOXEHUH TeopuH, GOopMy,
OOIICTIPUHATHIX CUMBOJIOB, 0003HaUEHUs (PU3MUECKUX BEJIUYHH, €IUHULY H3MEPEHHS.

e HeymeHue BbIIETATE B OTBETE IJIABHOE.

e HeymeHnue npuMeHATh 3HaHMS AL PEIICHUS 3a7a4 U OOBSCHEHUs (DM3MYECKUX SIBICHUM,
HETPaBWIIBHO C(OPMYJTMPOBaHHBIE BOIPOCHI, 3aJaHUS WM HEBEpHbIE OOBSICHEHUS XOma HX
pellleHus], He3HaHHe NPHUEMOB peLIeHMs] 3aad, aHAJIOTMYHBIX paHee pelIeHHbIM B KJacce,
OMOKH, MOKA3bIBAIOIINE HEMPABIIIbPHOE IMOHUMAHHE YCJIOBUS 3aJaydl WA HENpPaBUIbHOE
HCTOJIKOBAHUE PELIESHMUSI.

e HeywmeHnue unTath u CTpOUTH rpauKy U NPUHUUITHAIBHBIE CXEMBI

e Heymenue moaroroButrh k padoTe yCTAaHOBKY WM JabopaTopHOe O0OpYyIOBaHHE, MPOBECTH
OTIBIT, HEOOXOIUMBIE PACUEThl WIIN UCTIONIb30BATh ITOJIyUYEHHbBIE TAHHBIE [T BBIBOJIOB.

e HebpexxHOe OTHOIIEHHE K JIAOOPATOPHOMY OOOPYIOBAHUIO U M3MEPHUTEIbHBIM MprOopaM.

e HeywmeHnue onpenenuTs MoKa3aHUs! U3MEPHUTEIBHOTO MPUOOpa.

e Hapymenue tTpeboBanuii npaBui 6€30MaCHOrO TPy MPH BBIMOTHEHUH SKCIIEPHMEHTA.

Hezpybosie outnoku

e HertouHoctn GopMyJIUPOBOK, ONpeneIeHNH, 3aKOHOB, TEOPHi, BBI3BAHHBIX HETIOJIHOTOH OTBETa
OCHOBHBIX TPU3HAKOB ormpenensseMoro moHsTusa. OmuOKky, BbI3BaHHBIE HECOOIIOACHUEM
YCJIOBHI MPOBEAEHUs ONbITA WJIH U3MEPECHUI.

e Omubku B YCIOBHBIX OOO3HAYEHMSX HA NPUHLMIHAIBHBIX CXE€MaX, HETOUHOCTH UEPTEKEH,
rpapuKoB, CXEeM.

e [Ipomyck uian HETOYHOE HAMMMCAHUE HAMMEHOBAHUH eTUHHL (PU3NIECKUX BETUYHH.

e HepaunonanpHblil BEIOOP XOAa PELICHMS.

Heodouempt

e HepaunoHanbHble 3amuCH MpPU  BBIUHUCICHUAX, HEPAaLMOHAJNbHbIE IIPUEMbI BBIUHCIEHMH,
npeoOpa3oBaHuil U peLIeHUs 3aa4.

e Apudmernyeckre OMMOKH B BBIYUCICHUSIX, €CITU 3TH OMUOKU rpydO He MCKAXKAIOT PeaibHOCTh
MOJIyYEHHOT'O PE3YJIbTaTa.

e  OraenpHBIE OTPEITHOCTH B (POPMYITMPOBKE BOMPOCA HIIN OTBETA.

e HeOpexxHOE BBINOIHEHNE 3aHCEH, YepTeKeH, CXeM, TpaprKOB.

e Opdorpaduueckre U MyHKTyaITHOHHbIE OIIHOKH




e TIPUJIOXEHMUE Ne4

NEPEYEHD UCIIOJIb3YEMOU JIUTEPATYPBL

6. ®usuka. 7—9 knaccel : paboune nporpammel / coct. E. H. Tuxonosa. — 5-e u3n.,
nepepad. — M. : [Ipoda, 2015.- 400 c.

7. ®usuka 8 k. : yuebuuk / A.B. I1épeimkun — 4-¢ u3n..crepeorun. — M.: Jpoda, 2016. —

319¢c.un....

@dusuka. Tectol. 8 knace (aBTopsl H. K. Xannanos, T. A. XaHHaHOBA).

Ousuka. unakrudeckue matepuaibl. 8 kimacc (aBropsl A. E. Mapon, E. A. Mapon).

10. ®usnka. COopHUK BOIPocoB U 3aaa4d. 7—9 kiaccel (asropsl A. E. Mapon, C. B.
[MTozotickuii, E. A. Mapon).

11. DJIEKTPOHHOE MPHUIIOKEHNUE K YICOHUKY.

o »



