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1. IosicHuTeabHas 3aMUCKA

Pabouas nmporpammsl o yuebHomy npeamery ¢usuka 10 -11 kiaccsl pazpaboTrana Ha OCHOBE:

- cr. 2,12, 47,48 ®enepanpHoro 3akoHa «O06 o6pazoBanuu B Poccuiickoit denepamum» ot 29 nexadpst 2012 r. Ne 273 — @3,
[Tpukazos Muno6pa3zoBanust Poccun:
- o1 05.03.2004 1. Ne 1089 «O06 yTBepxkaeHuu ¢GeaepaibHOro KOMIIOHEHTA TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAaH IapTOB HAYAIBHOTO OOIIEro,
OCHOBHOT0 00IIIETro U cpeaHero (MOJHOT0) 001Iero 00 pa3oBaHUs;
- 03.06.2008 Ne 164 «l3meHeHUs1, KOTOpPBIE BHOCATCS B (eliepalibHbI KOMIIOHEHT FOCYAapCTBEHHBIX 00pa30BaTebHBIX CTaHAaPTOB HAYaJIbHOTO
00111eT0, OCHOBHOTO OOIIETO U CpeaHero (ToJHOro) 00mero oopa3oBanus, yTBEpKIACHHBIA TprKa3oM MuHuUCTepcTBa 00pazoBanus Poccuiickoit denepanuii ot
5 mapta 2004 r. Ne 1089 «O06 yTBepkaeHue heaeparbHOro KOMIIOHEHTa TOCYIapCTBEHHBIX 00pa30BaTEeIbHBIX CTAHAPTOB HAYAIBHOTO OOIIEro, OCHOBHOTO
o01ero u cpeaHero (MOJHOT0) 00IIeTo 00pa3oBaHUs Y,
- oT 20.08.2008 Ne 241 «O BHeceHuU U3MEHEHUN B deepaibHbId 0a3UCHBIN MJIAaH U IPUMEPHBIC YUeOHBIE IJIaHbI JJIs1 00pa30BaTEeNbHBIX YUPEKACHHMA
Poccuiickoit @eaepanuu, peaanu3yomux MporpaMmmMbl o01Iero 0opa3oBaHus, YTBEpKACHHbIE TpuKkazoM MuHuctepcTBa oOpazoBanus Poccuiickoit
®eneparuu ot 09.03.2004 No 1312x;
- o1 31.08.2009 1. Ne 320 «O BHeceHnH U3MEHEHUH B (hellepabHBIi KOMIIOHEHT TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAaPTOB HAYAIBLHOTO O0IIEro,
OCHOBHOT'0 OOWIETO M CPeAHEro (MOoIHOro) olmiero oopa3oBaHusi, yTBepkKACHHbIN MprukazoM MunucrtepctBa oopaszoBanus Poccuiickoit @eneparnuii ot 5 mapra
2004 1. Ne 1089 «O06 yrBepxkaeHue (peneparbHOro KOMIOHEHTA rOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAaPTOB HAYAIHHOTO 00IIEro, OCHOBHOTO OOIIETo
U cpeaHero (I0JTHOTO) 00IIero 00pa3oBaHus;
- o1 19.10.2009 1. Ne 427 «O BHeceHUU U3MEHEHHH B (peepaibHbII KOMIOHEHT TOCYIapCTBEHHBIX 00pa30BaTEbHBIX CTAaHAAPTOB HAYaJIbHOTO 00 IIIEro,
OCHOBHOT0 0O0IIEero U cpefHero (MoJHoro) oomero oOpa3oBaHus, yTBEpKICH HbIN nMpukazoM MuHuctepcTBa oOpasoBanusi Poccuiickoit denepanuu ot 5
mapta 2004 r. Ne 1089 «O06 yTBep)k1eHnH PeaepaTbHOro KOMIOHEHTa rOCyAapCTBEHHBIX 00pa30BaTeIbHbIX CTAaHAAPTOB HAYaIbHOTO OOIIEr0, OCHOBHOTO
00111ero U CpeAHero (MOJTHOT0) 00IIEero 00pa30BaHUIY;
- 01 30.08.2010 r. Ne 889 «O BHeceHUU HU3MEHEHUH B QefiepaibHbI 0a3UCHBINM YUeOHBIN MJIaH U IPUMEPHBIE YUeOHbIE MIJIaHbI 111 00pa30BaTeNIbHBIX
yupexaenuit Poccuiickoit denepanuu, peanusyomux NporpaMMsl o011ero o0pa3oBaHus, yTBepkKAeHHbIe MpukazoM MuHucrepcTBa oopasosanus Poc-
cutickoil @enepanuu ot 9 mapra 2004 r. Ne 1312 «O06 yrBepxkaeHUH peaepanbHOro 0a3uCHOTO y4eOHOTro MjaHa U MPUMEPHBIX YU€OHBIX MJIAHOB IS
oOpa3oBaTeNbHBIX yupexaeHuil Poccuiickoit denepannu, peaan3yomux NporpaMMbl 001ero o0pa3oBaHus»;
- o1 03.06.2011r Ne 1994 «O BHeceHnHn U3MEHEHU B pefepaibHbI 0a3UCHBIA YUeOHBIN MJIaH U TPUMEPHBIE YUeOHbIE MIJIaHbI 111 00pa30BaTeNIbHbIX
yupexaenuit Poccuiickoit denepanuu, peanusyomux NporpaMMsl 0011ero oopazoBaHus, yTBepkKIeHHbIe TpuKa3oM MuHucTepcTBa oOpa3zoBanus Poc-
cutickoii @enepanuu ot 9 mapra 2004 r. Ne 1312 «O06 yTrBepxkaeHUH peaepaqbHOro 0a3uCHOTO y4eOHOTro MjaHa U MPUMEPHBIX YU€OHBIX MJIAHOB IS
oOpa3oBaTeNbHBIX yupexaeHuit Poccuiickoit @enepannu, peaan3yomux NporpaMmbsl 00IIero 00pa3oBaHUI;
- o1 24.01.2012 1. Ne 39 «O BHeceHNHU U3MEHEHHH B (he1epaiib HbIil KOMITOHEHT TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAILHOTO OO IIIETO,
OCHOBHOTO OOIIIETO U CPEAHETro (MOJHOT0) 00I11ero 00pa3oBaHMsl, YTBEPKAEH HbIH Mpuka3oM MuHHCTEepcTBa 00pa3zoBanus Poccuiickoit @exepanuu ot 5
mapta 2004 r. Ne 1089 «O6 yTBepk1eHun peaepanbHOro KOMIOHEHTa TOCYAapCTBEHHBIX 00pa30BaTeIbHbIX CTAHJAPTOB HAYaIbHOTO OOIIETr0, OCHOBHOI'O
00111ero U CpeAHeTro (MOJTHOTO) 00IIero 00pa30BaHUIY;
- 0T 07.06.2017r. Ne 506 "O BHeceHUHM U3MEHEHHH B (peiepalbHbIi KOMIIOHEHT rOCy1apCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB HauYaIbHOIO OOIIETO,
OCHOBHOT'0 00IIero U cpeHero (MOIHOro) o01iero o0pa3oBaHus, YTBEpKACHHbIHN prkazoM MuHucTepcTBa oOpasoBanus Poccuiickoii @enepanuu ot 5 mapta
2004 r. Ne 1089";



- MPUMEPHOM MPOTrpaMMbl CPeTHETO(TIOTHOTO) 0011Iero oOpazoBanus 1o (pu3uke (0a30BBIN ypOBEHb) COOPHUK HOPMATHUBHBIX JTOKYMEHTOB /cocTaButenu: A.Jl.
Huenpos, A.I'. ApkagseB —M.: JIpoda, 2007T;
- paboueii mporpammoii k inanu YMK MsikunieB @usnka (6a30Bswiii ypoBeHs) 10-11 kiaccer —M: [Ipoda, 20171

HN3y4denue puznku HA 6230BOM YPOBHE HANIPABJIECHO HA JOCTHKEHHUE CIAEAYIOIIMX Leeil:

¢dopmupoBaHre y 0OydarOUIMXCsl YMEHUS BHJIETh W MOHMMATh LIEHHOCTh OOpa30BaHUs, 3HAYMMOCTh (PM3UYECKOTO 3HAHUS Ui KaKJIOTO YEIOBEKa; YMEHUH
pa3nuyath (GaxkThl U OLIEHKH, CPaBHUBATHh OLEHOYHBIC BBIBOJBI, BUJCTh MX CBS3b C KPUTEPUSMH OLEHOK M CBSI3b KPUTEPUEB C OMPEACICHHON CHCTEMOM
LEHHOCTEH, POpMyJIUpOBaTh U 000CHOBBIBATh COOCTBEHHYIO MO3ULIUIO;
(dopMupoBaHUE y 00yHarOIIMXCs HEIOCTHOTO MPEICTABICHHS O MUPE U POJIM (PU3KKH B CO3/IaHUM COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTUHBI MUPA; YMEHUS
OO0BSACHATH OOBEKTHI M MPOLECCH OKPYXKArOIIeW IEeHCTBUTEIBHOCTH — MPUPOJHON, COLMAIBHOM, KYJIbTYPHOW, TEXHMYECKON Cpelbl, UCIOJB3YS Ul 3TOTO
bu3nueckue 3HaHUS;
npruobOpereHne 00yJaroIMMHUCS OIbITa Pa3HOOOPA3HOM NeATEIHOCTH, ONBITA MTO3HAHKS U CAMOIIO3HAHUS; KIFOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHTHOCTEH),
MMEIOUINX YHUBEPCAJIbHOE 3HAUECHUE VISl Pa3IMYHbIX BUOB JI€ATEIbHOCTH, - HABBIKOB PELICHUS POo0OJIeM, IPUHSITHS PELIEHUH, TOMCKa, aHaJIn3a U 00paboTKu
UH(pOpPMaLMM, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB M3MEPEHMH, HAaBBIKOB COTPYIHHYECTBA, 3()(PEKTUBHOr0 M 0E30IaCHOr0 MCIIOJIb30BAHUS Pa3IMYHBIX
TEXHUYECKUX YCTPOMCTB;
OBJIa/ICHUE CUCTEMOM Hay4HbIX 3HaHUI O (PU3NYECKUX CBOMCTBAX OKPYXKAIOIIEr0 MUPA, 00 OCHOBHBIX (PU3MYECKHUX 3aKOHAX M O CIOCO0aX MX UCIHOJIb30BaHUS B
MIPaKTUYECKON KU3HH.

2. OO0mas xapaKTepuCcTHKA Y4eOHOro npeaMera B y4eOHOM IIaHe
Baxueiimue oTInYUTENbHBIE 0COOCHHOCTH MPOTPaMMBbl JJIs1 TOJIHOM IIKOJIBI COCTOST B CIEIYIOIIEM:

e OcHOBHOE COJIepKaHKE Kypca OPUEHTHPOBAHO Ha GYHIAMEHTAIBHOE PO COAepKaHUs (PU3nIecKoro oOpa3oBaHus;

o OcHOBHOE co/iepKaHHE Kypca MPeICTaBIeHO A 0a30BOT0 YPOBHS;

e OObeM u ryOMHa yuyeOHOTO MaTepuala OIpelnesseTcs COoAepKaHHeM Y4eOHOM MporpaMMbl, TpeOOBaHUSMHU K pe3yiabTaTaM OOYYEeHHs, KOTOpHIE
MOJTYYalOT JATbHEHIITYI0 KOHKPETH3AIHUIO B TEMATHYECKOM TUIAHUPOBAHWH,

e TpebGoBaHus K pe3yabTaTamMm 00y4eHHs] U TEMAaTHUYECKOE TUIAaHHPOBAHUE OTPAaHUUMBAIOT 00BEM COJIEpKaHusl, H3y4aeMoro Ha 6a30BOM ypOBHE.

B nporpamme asns ctapiiei nIkosibl MpeaycCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BUOB AESTENBHOCTH, MPEACTABIEHHBIX B MpOrpaMMmax JJisi OCHOBHOI'O
oOmiero obpazoBanus. OHAKO cojepkaHUe MPOTrPaMMBI JIJIsl TOJTHON LIKOJIBI UMEET 0COOEHHOCTH, O0YCIIOBICHHBIE KaK NMPEIMETHBIM COJIEPKAHUEM CHCTEMBbI
MOJIHOTO 00111ero 00pa30oBaHUs, TaK U BO3PACTHBIMU OCOOEHHOCTSIMH YYaIUXCSL.

B crapmem noapoctkoBoMm Bozpacte (15-17 5ieT) BeaylIylo posib WUIPaeT AESTEIbHOCTh MO OBJAJCHHUIO CUCTEMOH HAay4yHBIX NMOHATUNH B KOHTEKCTE
IpeIBapUTENBLHOTO TPO(GECCHOHATBLHOTO CAMOOTIPEAETIEHUS. Y CBOCHHUE CUCTEMbI HAYUHBIX MOHATUI (OPMUPYET THUI MBILUICHUS, OPUEHTUPYIOLIUI OAPOCTKA
Ha OOLIEKYJIbTYpHBIE 00Pa3Ibl, HOPMBI, STAJIOHBI B3aUMOAECHCTBUS C OKPYKAIOIIMM MHPOM, a TaKKe CTAHOBUTCS MCTOYHHKOM HOBOTO THIIA TIO3HABATEIBHBIX
MHTEPECOB (HE TOJBKO K (hakTaM, HO U K 3aKOHOMEPHOCTSIM), CPEACTBOM (DOPMHUPOBAHUS MUPOBO33PEHHUSI.



Takum oOpa3oM, ONTHMAaJbHBIM CIIOCOOOM pPa3BUTHS IMO3HABATENIbHON MOTPEOHOCTH CTapIIEKIACCHUKOB SIBISETCS MPEACTABIECHUE COJCpPKAHUS
00pa30BaHMs B BUJE CUCTEMbI TEOPETUUECKUX TOHATUH.

[TonpocTKOBBIN KPU3UC CBSI3aH C Pa3BUTHEM CAMOCO3HAHMSI, YTO BIUSET HA XapaKTep y4eOHOH AesTeabHOCTH. I cTapInX MoJIPOCTKOB MO-TIPEKHEMY
aKTyajbHa yueOHas NesATeNbHOCTh, HAlpaBJIeHHAs Ha CaMOpa3BUTHE M caMooOpa3zoBaHue. Y HHUX IPOJOJDKAIOT Pa3BUBATHCS TEOpEeTHYEcKoe, (popmanabHOE U
pedIIeKCUBHOE MBIIIEHUE, CIIOCOOHOCTh PAacCyX/AaTh THUIIOTETUKO-AEAYKTUBHBIM CIOCOOOM, aOCTPaKTHO-JIOTMYECKHUM, YMEHHE OINEepPHUpPOBaTh TMIIOTE3aMH,
peduiekcus Kak ClocOOHOCTh AaHATM3UPOBATH U OL[CHUBATH COOCTBEHHBIE HHTEIUIEKTYAIbHbIE OTIEPAIIHH.

[IcuxonoruueckuM HOBOOOpa30BaHHEM IMOJPOCTKOBOTO BO3pacTa SBISETCS IENenosiaraHue M TOCTPOEHUE KU3HEHHBIX IUIAHOB BO BPEMEHHOMN
NIEPCIIEKTUBE, T.€. HauboJiee BhIpa)KEHA MOTHBALIMS, CBA3aHHAsl ¢ Oyaylied B3pOCIION JKU3HBIO, U CHUYKEHA MOTHBAILMs, CBA3aHHAs C IEPUOJIOM LIKOJIBHOMN
KU3HU. B 3TOM Bo3pacTe pa3BUBaeTCsl COCOOHOCTh K MPOEKTUPOBAHUIO COOCTBEHHOM Yy4eOHOH N1eATeIbHOCTH, MOCTPOSCHUIO COOCTBEHHONW 00pa30BaTeIbHON
TPAcKTOPHH.

Y4uuThIBas BBILIE H3T0KEHHOE, a TAKXKE MOJIOKEHHE O TOM, YTO 00pa3oBaTeIbHbIC PE3yNbTaThl HA MPEIMETHOM YPOBHE JOJIKHBI MOJUIEkKATh OLICHKE B
XO0JIeé UTOTOBOM aTTecTaluy, B TEMAaTHUYECKOM IUIAaHUPOBAHUM NpPEIMETHBIE L€ U IUIAHUPYEMBbIE pe3yibTaTbl 0OY4YEHMs] KOHKPETH3UPOBAaHbI J0 YPOBHS
yueOHBIX JEHCTBHI, KOTOPBHIMU OBJAJIEBAIOT OOydYaroluecs B MPOLIECCE OCBOEHUsS MPEAMETHOTO cojlepkaHus. B dwusuke, rae Beayllyl0 poib UIpaeT
IIO3HABATENbHAS JESITEIbHOCT, OCHOBHBIE BHJIBI YI€OHOH NESATEIHLHOCTH 00YYAIOMIEToCs Ha YPOBHE yUEOHBIX NEHCTBUN BKIIIOYAIOT YMEHHE XapaKTepU30BaTh,
00BACHSATH, KIaccU(UIIMPOBAThH, OBJIAIEBATh METOJAMH HAYYHOTO TIO3HAHMS U T.J1.

3.0nucaHue mecra yue6Horo npegmera

YuebHasa nporpamma 10 Knacca paccymtaHa Ha 70 yacos, Nno 2 Yaca B HeZesto.

YyebHana nporpamma 11 Knacca paccymTaHa Ha 68 YacoB, No 2 Yyaca B Hegesnto.

4. JII/I‘-IHOCTHl)Ie, METANPEAMETHBIC U MMPEAMETHLIC PE3YJAbTAThHI 0CBOCHUA yqeﬁﬂoro npeamera.

JIM4HOCTHBIE pe3y/IbTaThl:

. B [IEHHOCTHO-OPHUEHTALIMOHHOM c(hepe — YyBCTBO FOPJIOCTHU 32 POCCUHCKYIO (PU3MUECKYIO HAYKY, TYMaHHU3M, [T0JIOKUTEIHOE OTHOILIIEHHUE K TPYY,
LIEJIEYCTPEMIIEHHOCTD;
. B TPYZIOBOH cpepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODY JlabHEHIIeH 00pa3oBaTeIbHON TPAeKTOPUH;

. B [T03HABATEIbHON (KOTHUTUBHOW, HHTEIJIEKTYaIbHOW) cepe — yMEHHUE YIpaBisiTh CBOEH MO3HABATEIbHON €S TEIbHOCTBIO.



MeTtanpeameTHbie pe3yJbTaThl:

. UCII0JIb30BAaHNE YMEHUI U HaBBIKOB Pa3JIMYHbIX BUJIOB [103HABATEIbHOMN JAEATEIbHOCTH, IPUMEHEHUE OCHOBHBIX METO/I0B [T0O3HAHUS (CUCTEMHO-
UH(OPMALIMOHHBINA aHAIN3, MOACITUPOBAHKE U T.J1.) JUISI H3YUEHUS Pa3IMYHBIX CTOPOH OKPY’KaroIIel AeHCTBUTEILHOCTH;

. MCIOJIb30BaHNE OCHOBHBIX MHTEIUICKTYAIBHBIX ONepanuii: (GOpMyIHupOBaHUE TUTIOTE3, aHAIM3 M CUHTE3, CPABHEHHE, 0000IICHIE, CUCTEeMATHU3AIIHS,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€, MOMCK aHAJIOTOB;

. YMEHHE T€HEPUPOBATh UJICH U OIPEICNIATh CPEJICTBA, HEOOXOAMMBIE JIJIsl MX Peallu3alliu;
. YMEHHE OMPEIENATh LENH U 33JJa4H JeSTEIIbHOCTH, BHIOMPATh CPECTBA pealn3aliy Leeil U IPUMEHITh UX Ha IPAKTUKE;
. UCIOJIb30BaHUE PA3IUYHBIX HCTOYHUKOB ISl MOTydeHus (pu3ndeckoi nHGopMaIiui, MOHUMaHHe 3aBUCUMOCTH COJIEpKaHUS U JOPMBI ITPEICTABICHUS

UH(POPMAIINH OT eI KOMMYHHUKAIIMH U aJipecaTa.
IIpeaMeTHble pe3y/bTaThl (HAa 0a30BOM YPOBHE):
1) B ITO3HABATEIIBLHON cdepe:
-AaBaThb ONPCACICHUA N3YUCHHBIM ITIOHATUAM,
-Ha3bIBaTh OCHOBHBIE MOJ0XKEHUS U3yUYEHHBIX TEOPHU U THIIOTES;

-OIMCHIBATh JJIEMOHCTPAIIMOHHBIE U CAMOCTOSTENIBHO MTPOBEAEHHBIE SKCIIEPUMEHTHI, HCIIOJIB3YsI I 9TOI'0 €CTECTBEHHBIN (PYCCKU, POHOI) A3bIK U
A3BIK (PUBUKH;

-KJIaCCU(PUIIMPOBATh U3yUEHHBIE OOBEKTHI U SBICHUS;

-Jie7aTh BBIBO/IBI M YMO3AKIIIOUEHHS U3 HAOIIOAEHUM, N3yUYE€HHBIX (PU3MUECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH BO3MOXKHBIE PE3YJIbTATHI;
-CTPYKTYPUPOBATh U3y4YEHHBIN MaTepHall,

-MHTEPIIPETUPOBATH (PU3HUECKYIO0 HHPOPMALINIO, TIOTYUEHHYIO U3 JPYTUX UCTOYHUKOB;

~-IPUMCHATDb HpI/I06peTeHHBIe 3HaHU 110 (I)I/I3I/IKC U PCIICHUA ITPAKTHYCCKUX 3a/1a4, BCTPCUAOIIUXCA B MOBCEIHEBHOM KU3HU, OJIA 0€30I1acHOrO
HCIIOJIb30BAaHMS OBITOBBIX TEXHUYECKUX yCTpOfICTB, PallMOHAJIBHOT'O NPUPOAOIIOJIE30BaHUA U OXPAaHbI Opr)KaIOIJ_ICﬁ Cpeanl;



2) B [IEHHOCTHO-OPUEHTALIMOHHON cdepe:

— aHaJU3MPOBATh U OLIEHUBAThH NOCIEACTBUS JUIsl OKPYKAIOLIEH cpeibl ObITOBOM U MPOU3BOICTBEHHON 1€ATEIbHOCTH Y€I0BEKA, CBSA3aHHOU C
UCIIOJIb30BaHUEM (PU3UUECKUX ITPOLIECCOB;

3) B TPYAOBOH cdepe:
— MPOBOAMTH (PU3NUECCKUN IKCIICPHUMEHT;
4) B chepe hu3nuecKon KymbTypHI :
— OKa3bIBaTh MEPBYIO MIOMOIIb TP TPaBMaX, CBI3AHHBIX C JJA00PaTOPHBIM 000PYIOBAHUEM U OBITOBBIMU TEXHUYECKUMU YCTPOHCTBAMM.

5.Conep:xkaHue y4eGHOT0 nmpeaMera
10-11 knaccewl
1. BBenenue. OcHOBHBIE 0COOCHHOCTH (PM3MYECKOT0 METO/1A NCCJIeI0BAHUS

du3nKa KaKk HayKa U OCHOBA €CTECTBO3HAHUA. DKCIIEPUMEHTAIBHBIN XapakTep pusuku. Gusndyeckrue BETUUNHBI U UX U3MepeHue. CBsI3u MEXIy
¢busznyeckuMu BennunHamMu. HaydHbIi METO/ MO3HAHUS OKPYXKAIOIIETO MUPA: SKCIIEPUMEHT — TMIIOTE3a — MOJETb — (BBIBOJIBI-CIEICTBUS C YUETOM I'PaHUI]
MOJICNIN) KPUTEPUATIbHBIN ~ JKCIIepuMeHT.  Dusnueckass Teopus.

[TpubmmkeHHbIN xapakTep GU3NUYECKUX 3aKOHOB. Modenuposanue asieHull U 06vekmos npupoovl. Ponv mamemamuku 6 ¢husuxe. Hayanoe MUpOBO33pEHHE.
Ionsamue o ¢husuueckou kapmune mupa.

2. Mexanunka

Knaccuueckas mexanuka kak GyHIaMeHTaldbHas Gpu3nueckas Teopus. [ paHUIbI €€ TPUMEHUMOCTH.

Kunematuka. Mexanuueckoe ABukeHHe. MaTepuanbHas Touka. OTHOCUTEIbHOCTh MEXAHHUECKOTO JIBIKEeHUs. CucrteMa otcuera. KoopauHarsl.
Ilpocmpancmeo u epems 6 kraccuyeckou mexanuxe. Paguyc-sexrop. Bexkrop nepemenienus. CkopocTs. Y ckopenue. [IpsimonuHeiiHOe JBUKEHHE C TIOCTO -
SHHBIM ycKopeHueM. CBoOoIHOE majieHue Ten. [IBukeHue Tena o oKpy>KHOCTH. Yenoeasn ckopocms. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

Kunemaruka tBepaoro tena. [loctynarensHoe aBuxkenue. BpamarenbHoe BUKEHNE TBEPOTO Tesla. YTII0Bas U JMHEHHAs CKOPOCTH BpallleHUs!.

Junamuka. OcHOBHOE yTBep:kaeHHe MexaHuku. [lepBriii 3akoH HeroToHa. MHeprmanbHble cuctemsl oTcuera. Cuia. CBs3b MEX]y CHIION U YCKOPEHUEM.
Bropoii 3akon Hetotona. Macca. Ilpunyun cynepnosuyuu cun. Tperuii 3akon HeroTona. [Ipunnun otHocutensHoctu [Nanunes-Cunsl B mpupoge. Cuna
TATOTEHUs. 3aKOH BceMupHoro TsaroteHus. [lepBas kocmuueckas ckopocts. Cuna Tskectu u Bec. Hegecomocmo. Cuna ynpyroctu. 3akoH ['yka. Cuiibl TpeHHUs.

3aKoHbI cOXpaHeHusl B MexaHuke. iMmynbc. 3akoH coxpaHeHus umnyisca. PeaktuBHoe nBuxenue. Pabora cuibl, Kunernueckas sHeprusi.
[TorenuunanpHas sHeprus. 3aKOH COXPaHEHUS MEXaHUYECKOM SHEPIUH.

Hcnonp30BaHne 3aKOHOB MEXAHHUKH TSI OOBSICHEHHUS IBIKEHUS HEOSCHBIX TEJ U JIJIsl Pa3BUTHSI KOCMUYECKUX MCCIICOBAHUI.

Cmamuka. Momenm cunvl. Ycnosusa pasnosecus meepoozo mena.

@Dponmanvhusle 1adopamopnsle padomul

1  [IBmkeHue Tena Mo OKPYKHOCTH MO JEHCTBUEM CUIT  YIIPYTOCTH U TSHKECTH.

2. H3yueHwue 3aK0HA COXpAaHEHHUS MEXaHUICCKOU YHEPTHH,



3. Moaekyasipnas ¢pusuka. Tepmoannamuka

OCcHOBBI MOJIEKYISIpHON QU3NKH. BO3HNKHOBEHHE aTOMUCTHYECKOM THIIOTE3bI CTPOCHUS BEIIECTBA M €€ KCIIEPUMEHTAIbHBIE J0KA3aTeNbCTBA.
Pasmepsl u macca mosnekyn. KonnuectBo BeniectBa. Mok, [loctosnnas Aoraapo. bpoyHoBckoe napmkenue. CHiibl B3aUMOACHCTBUS MOJieKyl. CTpoeHue
ra3000pa3HbIX, )KUAKHX U TBEP/BIX Tell. TemIoBoe ABMKEHUE MOJIEKYI. Moienb UAeaNbHOTO ra3a. I panuyst npumenumocmu mooeau. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETHYECKON TEOpUU Ta3a.

Temneparypa. DHeprus TENJI0BOTO ABUKEeHUS Moyekyl. TemnoBoe paBHoBecue. OmnpeaeseHue Teminepatypbl. AOCONIOTHAsA TeMIeparypa.
TemnepaTtypa — Mepa CpelHel KHHETUYECKON YHEPTruu MOJIEKyJl. I3MepeHne CKOpOoCTeil IBUKEHUS MOJIEKYJI Ta3a.

YpaBHEHUE COCTOSIHUS UACATBHOTO ra3a. Y pasHeHue Menaeneea — Knanelipona. ['a30Bbie 3aKOHBI.

Tepmonunamuka. Buyrpenuss sueprus. Pabora B tepmoannamuke. KonnuectBo TemnoTsl. TemnoemMkocTs. [lepBolil 3aKOH TepMOIUHAMUKH.
W3omnpouieccel. Mzomepmul Ban-dep-Baanrvca. Aouabamuwiii npoyecc. BTopoii 3aK0H TepMOJIMHAMHUKH: CTaTUCTUYECKOE HCTOTKOBAHHE HEOOPATUMOCTH
npoueccos | B mpupoge. [lopsaok u xaoc. TennoBble NBUraTeNu: ABUTaTeIh BHYTPEHHETO CTOpaHUs, TU3elb. X0N0OUNbHUK: YCMPOUCMBO U NPUHYUN
oeticmsus. KI1JI nurareneit. [Ipobaemsr 1anepeemuxu u oxpanvl okpysrcarouseti cpedsl. BzaumMHoe npeBpanieHue sXHIKoCcTe u ra3oB. TBepsie Tena. Mooenw

cmpoeHus scuoxocmetl. iciapenue u kunenue. Haceimennslil map. Bnaxxnocts Bo3ayxa. Kpucrammmdeckue u amopdublie Tena. Modenu cmpoerus meepovix mei.
Inasnenue u omsepoesanue. Ypasuenue meniogozo bananca.

Dponmanvusle 1adbopamopHbie padomul

3. OmerTHas npoBepka 3akoHa I'eli-Jlroccaka.

4.  Onwvimuas nposepka 3axona boiiis — Mapuomma.

5. Uzmepenue mooyns ynpyeocmu pe3uHbl.

4. DJIeKTPOAUHAMMKA

DIEeKTPOCTaTUKA. DIIEKTPUUECKHH 3apsij] ¥ dJIEMEHTapHbIC YACTHUIIbI. 3aKOH COXPaHEHHUS JIEKTPUIECKOTO 3apsaa. 3akoH KymoHa. DiaexkTpudeckoe mose.
HanpsxkenHocTs anektpudeckoro nouis. [Ipuauun cynepno3unuu nomnen. [IpoBoIHUKH B AIEKTPOCTATUYECKOM MOJE. JIUIIEKTPUKHU B JIEKTPUUYECKOM IIOJIE.
[Monsipu3zanust TuAAEKTPUKOB. [IoTeHITMATBHOCTD JIEKTPOCTAaTHUECKOTO ToJist. [loTeHInan u pa3HOCTh MOTEHIIUAIOB. DIEKTPOEeMKOCTh. KOH 1eHCcCaTOPHI.
DHeprus >1EKTPUUYECKOro MO KOHAEHCATOPA.

[TocTosiHubIif anekTpudeckuii Tok. Cuia Toka. 3akoH Oma myist yyactka nenu. ConpoTuBienue. Jnekrpudeckue nemnu. [locnenoBarensHoe U mapauiesibHOES
COEIMHEHUS MPOBOAHUKOB. PaboTa 1 MOIIHOCTH TOKA. DNEKTPOABIKYIIAs criia. 3akoH OMa JI7sl TOJTHOM LIeTu.

DIEKTPUUECKUH TOK B Pa3JIMYHBIX CpeAax. INEKTPUUECKUHN TOK B MeTallIaX. 3agucumocms conpomusienuss om memnepamypol. Ceepxnposooumocme.
[TonynpoBonuuku. CoOCTBEHHAass U MPUMECHAas MPOBOJUMOCTHU MOIYIMPOBOAHUKOB, p—«-Tiepexo. [TomynpoBoauukoBelil ntuoa. Tpansucrop.
DNEeKTPUUECKUHN TOK B JKUIAKOCTSIX. DIEKTPUUECKUI TOK B BaKyyMme. DIEeKTpUUECKui TOK B razax. [lma3zma.

MarnutHoe nosne. Bzaumoneictsue TokoB. MaruutHoe none. Uuaykuusa marautHoro nossi. Cuna Amnepa, Cuna Jlopenua. MarautHbele CBOMCTBa
BEIICCTBA.

DneKTpoMarHuTHas MHAYKIHs. OTKPBITHE dJIeKTpoMarHuTHOU uuaykuuu. [Ipasuno Jlenua. Dnexmpousmepumensruole npubopsl. MarHuTHBIN MOTOK.

3aKOH AIIEKTPOMAarHUTHOM MHAyKInU. Buxpesoe anexrpudeckoe nosne. CaMouHAYKIMsL. IHIYKTUBHOCTb. DHEprHUs MarHUTHOTO Nouisl. Mazcnummble ceoticmea
seujecmea. INEKTPOMArHUTHOE TIOJIE.

®@ponmanvhusvie 1adopamopHvie padomol
6. M3yuenne moCiIeq0BaTeNbHOTO W MApaUIETbHOTO  COCJMHEHHUH MPOBOIAHUKOB.
7. U3amepenne D/IC 1 BHyTpEeHHET0 CONPOTUBIEHUS HICTOYHHUKA TOKA.



8.  Onpeoenenue 3apsaoa snekmpoua.

9. HaGnroneHue neicTBUS MArHUTHOTO TIOJIS HA TOK.

10. U3yuenwue siBJICHUS SJIECKTPOMArHUTHONW MHAYKIUH.

5. Kosie0aHusi M BOJIHBI

Mexannuyeckue kosedanusi. Ceoboouvie xonebanus. Mamemamuueckuti masmuux. I apmonuueckue xonebanus. Amniumyoa, nepuoo, yacmoma u ¢aza
Konebanuil. Boinysicoennvle konebanus. Pezonanc. Aemoxonebanus.

Onexktpuueckue konedanus. CBoO0HbIE KoJeOaHus B KojaebaTeabHOM KOHTYpe. [lepros cBOOOIHBIX AeKTpUUECKUX KojebaHuil. BeIHyX1eHHbIE
koseOanust. I[lepeMeHHbIH 3NIeKTPUUECKil TOK. AKmueHoe conpomusienue, emMKocms U UHOYKMUBHOCMb 6 Yenu nepemeHno2o moka. MowHnocms 6 yenu
nepemeHHo20 moka. Pezonanc 6 anekmpuueckou yenu.

[IpousBoncTBO, Mepenava u NoTpediIeHne EeKTpuIeckoit sneprun. I'enepupoBanue sueprun. Tpanchopmarop. [lepenayua 3neKTpruUeCKOil SHEPTHH.

Mexanuueckue sonnwl. IlpoodonvHvle u nonepeunsie 80ubl. nuna 6onusl. CKopocms pacnpocmpanerus 601Hbl. 38yKosbie 60.1Hbl. IHTEpPepeHIns BOIH.
[Mpuammn [Noiirerca. Audpakims BoIH.

DJNEeKTpOMarHUTHbBIEC BOJHBI. M3nydyeHue 31eKTPOMAarHuTHBIX BOJH. CBOICTBA IEKTPOMArHUTHBIX BoJH. [IpuHiun paguocssasu. TenesuaeHue.

dDponmanvhan n1abopamopuasn paboma

11. Omnpenenenuie ycKOpeHHsI CBOOOIHOTO Ma/IEHUS C TOMOIIBIO MasiTHUKA.

6. OnTuka

CBeToBBIC TyuH. 3aKOH MpenoMieHus cBeta. [lonnoe snympennee ompasxicerue. [Ipuzma. dopmyna ToHkoi muH3bl. [lonydeHue nzobpaxeHus ¢
MOMOIIBIO JIMH3BL. Onmuyeckue npubopul. Mx paspewarowas cnocobnocms. CBETOINEKTPOMArHUTHBIE BOJTHBI. CKOPOCTh CBETA M METOBI €€ U3MEPEHUSI.
Hucnepcus cBeta. Unrepdepenuus csera. Korepentnocts. dudpakmus ceera. Audpakiuonnas pemierka. [lonepednocts cBeToBbIX BoH. [lonspusanus cera.
Wznydyenne u criektphl. lllkana 31€KTpOMarHUTHBIX BOJIH.

@ponmansvusle n1adopamophvie pabomaol

12. HM3mepeHne mokaszaress IpeoMICHHs CTEKIIa.

13.  Omnpenenenue onTUYECKOM CHITBI M (POKYCHOTO PACCTOSHUS COOMPAIOLIEeH JIMH3BL.

14 V3mepeHue ATUHBI CBETOBOM BOJIHBI.

15. HabmroneHnue uHTepepeHInn U TUPPaKIUU CBETA.

16. HaOmrojeHHE CIUIONIHOTO U JIMHEWYIATOTO CIIEKTPOB.

7. OCHOBBI CIIEHAIBLHON TEOPUH OTHOCHTEIHLHOCTH

[MocTynatsl Teopun OTHOCUTENHHOCTH. [IpUHIIMTT OTHOCUTENBPHOCTH DifHIITEHA- [TocTOSHCTBO cKopocTH cBeTa. [Ipocmpancmeo u epems 8
cneyuanvbHol meopuu omuocumenvHocmu. PensTuBucTckas nuHamuka. CBsi3b Macchl U SHEPIUU.

8. KBanrtoBas pusuka

CsetoBble kBaHThI. TeroBoe uznyuenue. [locrosanas [lnanka. @oroagdext. YpaBuenue DiHmrelHa s pororddexra. Dotonsl. OnbITh
Jle6enera u BaBuioga.
Atomuas ¢pusuka. Ctpoenne atoma. OnwiTel Pesepdopna. KBantoseie moctynatel bope. Moaens aroma Bogopoaa o bopy. Tpyanoctu teopuu bopa.
KBanroBas Mmexanuka. ['unoresa nie bpoiinsa. Coomuowenue neonpedenennocmeti I etizenbepea. KopmyckynspHO-BOIHOBOM nyanu3m. JIudpakiius 3IeKTPOHOB.
JlazepsL.



®u3uka aTOMHOr0 sApa. MeTo bl perucTpalny AIeMEHTapHbIX YacTHll. PainoakTUBHBIE IPEBpAIEHHs. 3aKOH paJl0aKTUBHOTO paclajga U ero
craThucTHYecKuil xapakrep. [IpoToHHO- HEUTPOHHAS MOJIENIb CTPOEHUSI aTOMHOTO siipa. JledekT mace u sHeprus CBsI3U HYKJIOHOB B siipe. JleTeHne U CUHTE3 siIep.
SAnepHas sHepreTuka. @uU3uka 3J€MEHTapHBIX YyacTull. Cmamucmuyeckull xapaxkmep npoyeccos 8 Mukpomupe. Anmuvacmuybi.

Dponmanvnan nabopamopnan paboma
17. M3yueHue TpeKkoB 3apsKEHHBIX YACTULL.

9. Ctpoenue u 3Bo10uus Beeennoii
Ctpoenne Conmneunoit cucteMmbl. Cucrema 3eminss—Jlyna. ConHie — Onmxaiinas K HaM 3Be3/1a. 3BE3/Ibl 1 HCTOYHUKH UX dHepruu. COBpeMEHHbIS

IPECTaBICHUS O TPOUCXOXKACHNUH 1 dBooIUHN CONHIIA, 3B€3], TalIaKTHK. [[puMEHUMOCTD 3aKOHOB (PU3UKH ISl OOBSICHEHHSI IIPUPOJIBI KOCMUYECKUX

00BEKTOB.
10. 3HauyeHue QU3MKH [JIS NOHUMAHUS MHPAa MW Pa3BUTHS NPOU3BOAUTENHLHBIX CHJI

Enunas (bHSH‘{CCKaH KapTUuHa MUpa. CDYHI[aMCHTaJ'IbHBIe B3auMoaeucTBUsA. OU3NKa U HAYYHO-TCXHNYCCKAA pEBOJIIOIUS. ®du3uka u KYyJbTYypa.

@ponmanvhan nadbopamopnan paboma
18. MopenupoBaHue TPaeKTOPUH KOCMUYECKUX alapaToB ¢ MOMOIIbIO KOMIbIOTEPA.

O06o0maroniee NoBTOpEeHNe



Temarnueckoe miuanuposanue 10 kiaace

Ne
IJ1aBbI

TEeMa

KoaunuecTtBo
YacoB

XapaKTepl/ICTI/IKa BUAOB I€ATECJIBHOCTH YYCHUKOB

1

BBenenue. OcCHOBHBIE 0COOEHHOCTH (PU3HYECKOT0 METOAA
HCcCIe0BaHUS.

1 gac

[ToHnmarhp CymHOCTh METOAA HAYYHOTO MO3HAHUS
OKpY’KaloIllEero Mupa.

PackpbiBaTh BIUsAHUE HAYYHBIX UJIEH U TEOPUNA HA
(hopMUpOBaHHE COBPEMEHHOTO MHUPOBO33PEHHUS.

MexaHnuka
KunemaTtuka
» Jlabopamopuas paboma Nel no meme: «Hzmepenue
YCKopeHus c600600H020 NAOeHUs»
» KonTtpoubHas padora Nel no teme : «kKunematuka

JlnHamuKka ¥ CUJIbI B IPUPOJIE

» Jlabopamopuas paboma Ne2 no meme: «H3yuenue
08UdICEeHUs MeNd NO OKPYICHOCMU NOO Oelicmuem CUll
YAPY2OCIU U MAHCECTNUY

3aKoHBI COXpaHEeHUs B MexaHuke . CtaTuka
Jlabopamopnas paboma Ne3 no meme: «IxcnepumeHmanvHoe
U3yyeHue 3aKOHA COXPAHEeHUsL MeXAHUYeCKOU IHEP2ULY

244
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[IpuBOAUTH PUMEPHI OTBETOB, 00OCHOBBIBAIOIINX
OTHOCHUTEJIBHOCTh MEXAHUUYECKOTO JBHKEHHUSL.

VYka3bIBaTh rpaHULbl IPUMEHUMOCTH MPECTABICHUS Tella
MaTepHaIbHON TOUKOH.

N3mepsaTh yckopeHre cBOOOJHOTO MaeHUS.

Bnaners OCHOBHBIMU HOHATUSMH U 3aKOHAMU (DU3UKU.
Bbruncnste CKOpOCTh U MYTh MPU YCKOPEHHOM MPSMOJIMHEHHOM
JIBM)KEHUH; LIEHTPOCTPEMUTENIBHOE YCKOPEHUE; BBICOTY
nogbEMa Tesa, OpOLIEHHOIO BEPTUKAJIBHO.

Onpenenars xapakTep NPSAMOJIMHEWHOTO IBUKEHUS 110
rpadukam 3aBUCUMOCTU CKOPOCTH (KOOpJUHATHI) OT BPEMEHU

[TpuBOIUTE IPUMEPHI OTBITOB, TTO3BOJISIONINX MPOBEPUTH 3aKOH

BCEMUPHOTO TATOTEHHUSL.

Ucnonb3ys TeopeTrueckue Mo, O0BSICHATh HE3aBUCUMOCTh
YCKOpPEHUS OT MAcChl TEJI MPU UX CBOOOJIHOM IMa/ICHUU.
Yka3bIBaTh TPaHUIIBI TPUMEHSIEMOCTH 3aKoHa ['yKka.

N3mepsaTs KodpUITUEHT TPEHHS CKOTBKEHUS, KECTKOCTh
MPY>KUHBI.

PackpbiBaTh CMBICT 3aKOHA BCEMUPHOTO TATOTEHUS, 3aKOHA
I'yka

[IpuBOIUTE IPUMEPHI OMBITOB, TO3BOISIOLIUX MPOBEPUTH 3aKOH

COXpaHEHHUS UMITYJIbCa.

VKka3bIBaTh IPAHUIIBI IPUMEHSEMOCTH 3aKOHA COXPaHEHUS
HMITYJThCa, 3aKOHA COXPAHECHUSI MEXaHMUECKOU SHEPTHH.
PackpbiBaTh CMBICT 3aKOHOB COXPAHEHHSI UMITYJIbCA U SHEPTUH.
BrraucisTe CKOpoCTH TEJ MOocie HEYMPYTroro CTOJIKHOBEHHUSI 110
3a/TaHHBIM CKOPOCTSIM M MaccaM CTaJIKUBAIOIINXCS TEIT;




Konumponsnasa paboma No2 nio teme : «/[uHaMuKa U CHJIBI B
npupoje. 3aKoHbI COXPAaHEHHS B MEXaHUKE»

CKOpPOCTb T€JIa, UCIIOJIb3Ys 3aKOH COXPaHEHMsI MEXaHUUECKON
SHEPTUU.

OnuceiBaTh Mpeodpa3oBaHKe YHEPTUH NPU CBOOOIHOM MaICHUU
TEJ; IBUKEHUU TEJ C YUETOM SHEPIrun

Mouiexkyasipuas ¢pusuka. Tepmogunamuka

OcuoBbl MKT
Jlabopamopnas paboma Ne4d no meme « Onvimnas nposepka I eti-
Jloccakay

B3anmMHuble peBpalleHus )KUIKOCTe 1 ra3oB. TBepbie Tena
Jlabopamopnas paboma Ne5 no meme: «Mzmepenue enaxcnocmu
8030yXa»

KonTpoasnas padora Ne3 no reme «OcnoBbl MKT»

TepmonnHamuka

224
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[IpuBOAUTE PUMEPHI ONBITOB, 0OOCHOBBIBAIOILIUX
HEIPEPBIBHBINA U XaOTUUECKUI XapaKTep JBUKEHUS YaCTHUL
BELICCTBA.

YKa3bIBaTh IPAHUILIBI IPUMEHUMOCTH MOJEIIN UACAIBHOIO rasa.
[IpuBOANTE IPUMEPBI ONBITOB, TO3BOJIAIOIINX IPOBEPUTH CBS3b
CKOPOCTH TEIUIOBOTO ABMKEHUS YaCTUL] TEJIA C €ro
TEeMIIEPaTypou

VYka3bIBaTh rpaHULbl IPUMEHUMOCTH HAYYHON TEOPHH MPSAMO
IPONOPLUOHAIBHON 3aBUCUMOCTH 3HEPTUU TEILIOBOTO
JIBMDKEHUS YACTHUIL BEIIECTBA OT a0COIIOTHOM TEMITEPATYPHI.
PackpbIBaTh cMBIC (PU3MUECKOTO 3aKOHA CBS3M JaBJICHUS rasa C
€ro TeMIlepaTypoi U KOHLEHTpaUel YacTHLl, TEMIIEPATypPbl
rasa co CpeJHel SHepruel XaoTUYECKOro JBUKCHHSI YaCTHII.
Hcnonb3ys TeopeTnyeckue MoJelu, 0ObCHATh OBBIIIEHUE
JIABJICHUS ra3a IIPU €r0 HarPEBAHUM B 3aKPBITOM COCYJIE.
PackpeiBath cMbIci ypaBHeHus Kitaneiipona-MeHeneesa.
BrruucisaTe HEM3BECTHBIN MapaMeTp UACATBHOTO ra3a 1o
3aJIaHHBIM €0 IIapaMeTpaMm C OMOILIBI0 YPAaBHEHUS
MeneneeBa-KianelipoHa Wix OCHOBHOTO YPaBHEHUS
KMHETUYECKOW TEOPUH T'a30B.

OmnpenensTh XxapakTep u3onpoiiecca o rpaduxkam B
xoopaunatax(P,V); (P, Tu(V,T)

3HaTh TOYKU 3aMEP3aHUS U KUIIEHUS BOJIBI.

3HaTh YCTPOWUCTBO MPUOOPOB TMIPOMETP, IcuxpomeTp. Pabora ¢
000py/10BaHUEM MPOBOAUTD (PU3HUECKUN IKCIIEPUMEHT,

[IpuBOIUTE IPUMEPHI OTIBITOB, TIO3BOJISIONIUX MPOBEPUTH
MEePBbII 3aKOH TEPMOANHAMUKH.

Hcnons3ys TeopeTndeckne MoJIeu, O0OBSICHATD (PU3NUECKHe
SIBJIICHUS: HEOOXOIUMOCTD TEIUIONEPeIaun I OCYIIECTBICHUS
M30TEPMHUUYECKOTO0 MpOIlecca; HarpeBaHue ras3a Mpu ero ObICTPOM




KonTpoasHnas padora Ned no teme : «TepmogunamMmuka»

C)KaTUU U OXJIAKICHHE ra3a MpU ero OBICTPOM pacCIIMpEHUH.
N3mepsaTh TEII0EMKOCTD BEILIECTBA.

PackprsiBaTh CMBICT 3aKOHA TEPMOAMHAMUKH.

BoiuucasTe yCcTaHOBUBIIYIOCS TEMIIEPATYPy, UCTIONb3YS
ypaBHEHHUE TEIUIOBOTO OajaHca; N3MEHEHUE BHYTPEHHEH
SHEPTUU BEIIECTBA NIPH TEIUIONEPEaue U COBEPIIICHUH PAOOTHI;
KIIJI TermoBoro aBuraTers.

OnuceiBath npeoOpa3oBaHKe SHEPTUHN PU U3MEHEHUHU
arperaTHOroO COCTOSIHUS BEIIECTBa

DJIeKTPOAMHAMHUKA
DIeKTpOCTaTUKA
Konmponvnaa paboma NeS 1o teme: «JIEKTPOCTATHKA»

IToCTOSTHHBIN 3JIEKTPUYECKUM TOK
Jlabopamopnas paboma Ne6 no meme: «M3zyuenue

224
&q

8u

[TpuBOANTH PUMEPHI OTIBITOB, 0OOCHOBBIBAIOIIINX
CYLIECTBOBAHME JBYX BUJOB 2JIEKTPUUECKOTO 3apsi/ia; 3aKOHA
Kynona

Hcnonb3ys TeopeTuyeckue MoJIeNu, OOBACHITh AIEKTPU3ALHIO
TCJI IPHU UX KOHTAKTC

PackppiBaTh CMBICII IPUHILIMIIA CYTIEPIIO3ULUH; 3AKOHOB
COXPAaHEHHUs IEKTPUYECKOro 3apsana, Kyinona

BoruncnaTe: cuily B3aMMOAEHCTBUS MEXAY IBYMsl TOUCYHBIMU
HENOJBUKHBIMHU 3apsJlaMH B BAKYyME; CHIIy, JEHCTBYIOLLYIO Ha
ANEKTPUYECKUH 3apsi/l B AJIEKTPUUECKOM MoJie(IIpU 3a/laHHbIX
3HAUEHUSAX 3apsAJa U HAIPSHDKEHHOCTH JIEKTPUUYECKOTO M0JIA);
HaNpPsLKEHHOCTD DJIEKTPUYECKOTO 1OJsL, CO3JaHHOIO
HECKOJIBKMMH TOYEYHBIMU 3apsAaMH, UCIIOJIb3Ys IPUHIIUIL
CYNEPHO3ULMH; PA0OTy MO NEPEMEIIEHUIO JIEKTPUIECKOTO
3apsijia MeXAY ABYMs TOUKaMU B 3JICKTPUYECKOM Iose(pu
3aIaHHBIX 3HAYCHHUAX 3apsaa U pa3HOCTHU IMOTCHINATIOB HOJ'ISI);
HaIPsKEHHOCTh OJJHOPOAHOIO DJIEKTPUYECKOIO OIS 110
HN3BECTHOM Pa3HOCTU MOTCHIHUAJIOB MCKAY TOUKAMMH,
OTCTOALIMMHU IPYT OT Apyra Ha U3BECTHOM PACCTOSHUU; 3aps]l U
YHEPTUI0 KOHAECHCATOPA M0 NU3BECTHOM DIIEKTPOEMKOCTH U
HaNpsDKEHUIO Ha ero O0KIaKax

N3mepsate: 9/1C u BHyTpEeHHEE CONPOTUBIIEHUE UCTOYHHUKA
TOKQ; YAEJIIBHOE CONPOTUBIICHNE ITPOBOIHHKA.

PackpsiBath cMmbich 3akoHa OMa /715 TOJTHOW LIETIH.
Breraucnsate: 9J1C ncTouHnKa TOKa, CUITy TOKA, HANIPSDKEHUE U




nOCe008amenbHO20 U NAPANLENbHO20 COCOUHEHUS NPOBOOHUKOBY
Jlabopamopnas paboma Ne7 no meme: « Onpedenenue 3/[C u
BHYMPEHHE20 CONPOMUBLEHUS UCMOYHUKA TMOKA»

Kounrpoasnas padora Ne 6 nmo teme : «IlocTosiHHbII

COTIPOTUBIICHUE B MPOCTEUIITNX INEKTPUUECKUX LETISX

3HaTh 00 OMACHOCTHU IS 3JJ0POBbS YEIOBEKA HCTOUHUKOB TOKA
¥ Mephl 0€301TaCHOCTH TIPH padoTe ¢ OBITOBHIMU
aNeKTponpudopamMu

JIeKTPUYECKHUI TOK» 64 Hcnonb3ys TeopeTndeckue MoJelu, 00bACHATh 3aBUCUMOCTh
COILIPOTHUBIICHUA IIOJIYIIPOBOJHUKOB OT TEMIIEPATYPHI

DNEKTPUYECKUH TOK B Pa3JIMYHBIX CpeAax

Oo6o0maronee NOBTOPeHUE lu

Temaruueckoe miuanuposanue 11 kiaace

Ne TeMa KonnmuecTno XapakTeprcTHKa BH/I0B [1eSITeIbHOCTH YYCHHMKOB
IJ1aBbl 4ACOB
1 dnekmpoounamuxa 11
MaruuTtHoe nosie. 7 3HaTh (HaKT CyIIECTBOBAHUS MAarHUTHOTO IOJISI U BUXPEBOIO
s Jlabopamopnas pabomaNel «Habniooenue oeticmeust AJIEKTPUIECKOTO TIOJISA, TOCPEICTBOM KOTOPBIX
MASHUMHO20 NOJISL HA TMOK» B3aMMOJIEHCTBYIOT 3apsiibl U TOKH;
» KontpoubHasi padora Nel mo Teme : «MarHuTHoe 3akoHbl: AMIIEpa, 31E€KTPOMAarHUTHOM MHIYKIUU;
1noJie» 4 [IpaBuna: Jlenna, 1eBoi pyku(Jis onpeaeseHrs HarpaBIeHUs
cuubl Jlopenna);
DneKTpOMarHuTHas UHIYKIIHS. [MoHATHS: MHIYKIIMA MarHUTHOTO TI0JISI, MATHUTHBIHA MOTOK,
% Jlabopamophas paboma Ne2 «H3yuenue senrenus UHYKTUBHOCTb;
INEKMPOMASHUMHOU UHOVKYUUY. Boruncnate O1C unaykuuu, cuity Amnepa u Jlopenua;
Omnpenensars HallpaBJIeHUE UHAYKIIMOHHOTO TOKa;
OObscHATH NpUUKHY BO3HUKHOBEeHUs DJ{C B IPOBOJHUKE,
JBIDKYILIEMCSI B MArHUTHOM T10J1€, SIBJICHUE 3JIEKTPOMAarHUTHOM
WHYKITAHA
2 KoJuie0anus 1 BOJIHBI 11
MexXaHHuecKue KOIeOans. 1 3HaTh PU3NYECKUI CMBICIT XapaKTEPUCTUK KOJICOAHUI:

s Jlabopamopuas paboma Ne3 «Onpedenenue yckopeHus
C80000H020 NAOEHUsI NPU NOMOWU HUMSAHO20
MASIMHUKAY

aMIUTUTY/1a, 4aCTOTa, IEPUOJT ¥ Pa3HOCTH (a3; YCIOBUS
BO3HHUKHOBEHHUS PE30HAHCA; YMETh YUTATh rpaduk
3aBHUCHUMOCTH aMIUIUTY/bl OT BPEMEHU U 110 HEMY ONPEAEIIATh
4acTOTy U Nepuo/ KojaeOaHui, 0 ypaBHEHUIO ONPEeAesATh U
HaXOJUTh aMIUIUTY/y, YaCTOTY U IIEPUOJ




JJIeKTPOMAarHUTHBIE KOJICOaHHS. 3 3HATh CBA3b JIEKTPUUECKOI0 U MATHUTHOTO NIEPEMEHHBIX
I0JIEN; XapaKTep MpEeBpaIlEeHUsl SHEPTUU IIPU KOJICOAHUSIX
[IpousBoncTBO, Nepenaya v UCII0JIb30BAHUE AIEKTPUUECKON 2 CXeMy PeBpAIIEHHS SHEPIUH MIPU BHIPAGOTKE M
OHCpTHH. MCIIOJIb30BAaHUH IEKTPUUECKON SHEPIUH.
MexaHn4eckne BOJIHEL 1 Du3NUecKuil CMBICT XapaKTEPUCTUK BOJIHBI M (POPMYIIBL,
ODJIEKTPOMATHUTHBIE BOJIHBI. 4 BBIPAKAIOIUE CBA3U MEXIY dTUMU XapaKTEPUCTUKAMU
> KOHTpOJILHaH paﬁoTa Ne2 o Teme «KoJsedanus u HpI/IMeHSITB (prMYHH [PU PELICHUU paC‘IéTHBIX 3a/1a4
BOJIHBI»
OnTuka 11
7 3HAaTh:
CBeTOBbBIE BOJHEI .
. -(pU3UYECKUI CMBICITI OTHOCUTENBHOTO U a0COIIIOTHOTO
¢ Jlabopamopuas paboma Ned«Hsmepenue nokazamens
ToKa3aressl MPeIoOMIICHHs, POPMYITY CBSI3U ITOKa3aTels
NpeloMAeHUs CINEKIA»
MIPEJIOMJIEHUS CO CKOPOCTBIO CBETA B IAHHOM BEILIECTBE
- OCHOBHBIE 3aKOHBI F€OMETPUUYECKOI ONTUKHU:
s Jlabopamopnas paboma Ne5 «Onpedenenue . P .
. NPSIMOJIMHEMHOCTh PAaCIIPOCTPAaHEHUs CBETA B OJHOPOAHOU
ONMUYECcKol cUlbl U POKYCHO2O PACCMOSAHUSA
. cpelie, 3aKOH OTPa)KEHUs CBETa ,3aKOH MPEJIOMIICHUS CBETA;
cobuparoweil TUH3bL» . N
®opMyIly TOHKOH JIMH3bI U YBEJIUUYECHHUS, 1aBAEMOE JINH30M;
MCIIOJIb30BAaHUE TIPUHIMIIA CHMMETPHUH JIJIsl IOCTPOEHUS B
% JlabopamopHas paboma Ne6 «Hsmepenue Onurbl PHHIL PHH ATA TIOCTP .
. IJIOCKOM 3€pKajie; MOCTPOeHHE N300paKeHUI B TOHKOH JIMH3E;
C8emoBoU GOIHbLY
YMETb HUCI0JIB30BATH 3aKOHBI OTPAKEHUS U NPETOMIICHHUS
cBeTa, (OpMyITy TOHKOM JTMH3BI [Tl pelieHus 3a1a4; cooupath
HPOCTENIIYI0 ONTHYECKYIO CUCTEMY U MOJy4yaTh H300pakeHue
% Jlabopamopnas paboma Ne7 «Habarwoenue P Yo yio et y ya p
MIPEIMETOB, JTaBAEMOE JIMH30M.
unmepghepenyuu,
3HaTh: XapaKkTepHble BOJHOBBIE SBJICHUSA- HHTEP(EPEHLINIO U
ougparyuu u ROIAPUIAYUU CEEemay .
T pakio(OCHOBHBIE TPU3HAKU UHTEP(HEPEHIIMOHHON 1
4 TU(PPAaKIMOHHOW KapTHUH: YCIOBUS, IPH KOTOPBIX 3TH SBJICHUS

N3nyyenue u cuexkTpsl
s Jlabopamopnas paboma Ne8 «Habnrooenue cniowtnoco
U TUHEUYamo2o CneKmpo8y
» KontpouabHas padora Ne3 no teme: «Onruka»

Ha0Ir01at0TCs YETKO: Ha KAYECTBEHHOM YpOBHE- 00bSICHEHNE
ITHUX SIBIICHUH)

3HaTh: (PU3NUECKUI CMBICT TOHATHUS ' CIEKTP

n3NydyeHus" ,MHIMBUyalbHbIA XapaKTep CIIEKTPOB U3ITyUEHUS
Y TIOTJIOUIEHMSI BEILIECTB U 3JIEMEHTOB; UX KaU€CTBEHHOE
00BSICHEHHE;

Jlnana3oH JUIMH BOJIH (4acTOT), ICTOYHHUKH, CBOWCTBA U
IpUMEHEHHE HHPPAKPACHOTO, YIbTPa(pHOIETOBOIO,




PEHTI€HOBCKOI'O U3JIy4CHUH;
-YCTpPOWCTBO W MPUHIMII ACHCTBUS CrIeKTporpada;
-IIPUMEHEHUE CIIEKTPAJIbHOIO aHAJIN3a

KBanToBas pusuka
CBeToBbIe KBAaHTHI

AtoMmHas pusnka
®dusnka aTOMHOTO sijipa. DJIeMEHTapHbIC YaCTHUIIbI.
s Jlabopamopnas paboma Ne9 « H3yuenue mpexog
3aPANCEHHBIX YACTUY NO 20MOBbIM homozpaghusimy»
Kountpoabsnas padoraNed no teme «KBantoBasi puznka»
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3HaTh: XapaKTep B3aUMO/ICHCTBHUS CBETA C BELICCTBOM U
dhoTorddexre;

-coziepkaHme 3aKoHOB (poTorddexTa U ypaBHEHHE
OitHmrelHa s potorddexra;

-BEJIMYMHBI, XapaKTepHU3yIOlIHe CBoicTBa poToHa(Macca,
CKOPOCTh, SHEPTHSI, UMITYJIbC), U (GOPMYJIBI, HX
OTIpEIeIISAIONINE;

-SIBJICHUSI, TIOJITBEPIKIAIOIIHIE JBOVCTBCHHBIC CBOMCTBA CBETA;
-CIoco0bI HCITOJIB30BaHMS 3aKOHOB (DOTOA(h(DEeKTa B TEXHHKE;
YMeTh: UCIIOJIB30BATh YpaBHEHUE DHHINTEHHA JIJIsI
dotorddexra u HopMyIIbI, ONIPEILSISIONINE MACCY, YHEPTHIO U
UMITYJIbC (POTOHA, TIPU aHAIHM3E U PEUICHUU 3a/1a4,

-00BSACHATH 3aKOHBI (POTOAPEeKTa ¢ KBAHTOBOM TOUKU 3PCHUS;

3HATh: ONBITHI U SABJICHUS, IOATBEPKAAIOIINE CII0KHOCTh
CTPOCHHS aTOMa;

- CTPOEHHUE aTOMa, SIIEPHYIO MOZEIb aTOMa, IIocTyJaTel bopa;
-METO/bl HAaOJIOIEHUS ¥ PETUCTPALlM MUKPOYACTHLI,
HNPUMEHSIEMbIX B HAYYHBIX HCCIIEIOBAHUAX (Ia30pa3psaHbIi
cuétuuk ['elirepa, kamepa Buibcona, my3sIppKoBasi Kamepa);
¢du3nyeckre 3aKOHOMEPHOCTH U SBJICHUS, JIEXKAII[IE B OCHOBE
3TUX METOJIOB; IPEUMYILECTBA KaXk/I0I0 U3 METOJI0B U
00J1acTH TPUMEHEHHS;

-CTPOEHHE aTOMHOTO si/ipa

-OCHOBHBIE CBOMCTBA 2JIEMEHTAPHBIX YaCTHUI(TIPOTOHA,
HEUTpPOHA)

-001IHMil XapakTep MPOIecCOB, MPOUCXOIAIINX MIPH
€CTECTBEHHOM M MCKYCCTBEHHOM PaJIMOaKTHBHOM pacrajie
s71ep; 3aKOH paJOaKTUBHOIO PacIaja;

-(U3UYECKUI CMBICT TOHATHHN "H30TOMBI", " TIepro
nonypacmnazaa”,"sHeprus cBsizu aTOMHBIX aaep"," nepext macc"
-(pU3UYECKYI0 IPUPOJY, CBOMCTBA U 00JaCTH MPUMEHEHHUSI




anbda-, 6era-, raMMa-u3ITyICHHIA;

-XapakTep TaKUX MPOIECCOB, KaK LEMHAas U TePMOsIIepHast
peaKkuuu;

YMeTh: COCTaBIATH SIICPHBIC PEAKIINH, UCTIONB3YS 3aKOH
COXPAHECHHS MACChI U 3apsijia; paCCUUThIBATh SHEPTeTHICCKUI
BBIXOJI SIIEPHON PEAKITNH 110 N3BECTHBIM MaccaM MCXOJIHOTO
BEIIECTBA U ITPOJYKTOB Paciajia, periarh 3a/1a4i Ha 3aKOH
pPaMOAaKTUBHOTO pacraja.

3HaveHne PU3NKH AJ8 Pa3BUTHSI MUPA U Pa3BUTHA
NPOU3BOMTEIbHBIX CHJI 00111eCTBa

[TonumMaTh cMbICT (PU3HMUECKON KAPTUHBI MUPA

CTpOCHI/Ie H JBOJIIONMS BCeJIEHHOM
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3HATH/TIOHUMATh CMBICIT TTOHATHI: HeOecHas cdepa,
SKIIUNTHKA, HEOECHBIN HKBATOp, HEOECHBIN MEpUANAH,
CO3BE3HeE.

YMeTh ONUCHIBaTh U OOBSACHATH ABMKEHUE HEOECHBIX Tell U
UCKYCCTBCHHBIX CITYTHHKOB 3eMIIH

3HATh/TIOHUMATh CMBICII TTOHATHI: 3B€3/1a, IJIAHETA, aCTEPOUI,
KOMETa, METEOPHOE TEJIO

3HaTh/TIOHUMATh CMBICI TOHATHI: poTochepa, xpomocdepa,
COJTHEYHAs KOPOHA, BCIBIIIKHU, TIPOTYOCPAHIIbI, COTHETHBIN
BETED

3HaTh/TIOHUMATh OCHOBHBIE XapaKTEPUCTHKU 3BE3]T
3HaTh/TIOHUMATh BHYTPEHHEE CTPOSHHE 3BE3/] TTIaBHOM
MOCJIEZI0BATEIBLHOCTH

3HaTh/TIOHUMATh CMBICII TTOHSITHIA: TalaKTHKa, HaIlla
lanaxktuka

YMeTh onuchIBaTh cTpoeHre BeerneHHOH, BUIBI TaJTaKTHK

O06o0maronee NnoBTOPEeHUE

10

[ToBTOpEHME Uepe3 cocTaBICHUE TAOIUIIBI.
3HaTh OCHOBHBIE 3aKOHBI, POPMYJIbI, ypaBHEHUS, YMETh UX
MIPUMEHSITh




CooTHOLIEHHE YACOB M0 ABTOPCKOM nporpamme u padodeil nporpamme. 10 kiace

Tema Konunyectso yacos
HasBaHue (Tema Kypca) NabopaTtopHbix | KOHTPOAbHbIX nporpamma njaaHMpoBaHue
pabot
pabort
BeeaeHue. OCHOBHble 0c06eHHOCTU PU3NYECKOoro meToaa UcciepoBaHUA - - 1 1
MexaHukKa 23 23+1
KnHematuka 1 1 8 8
JHamMmuKa n cunbl B npupoae 1 1 8 8
3aKOHbI COXpaHeHMA B mexaHuKe . CTaTuka 1 1 8 8
MonekynsapHasa ¢pusuka. TepmoguHammka - - 22 22
OcHosbl MKT. 2 1 9 vyacos 9 vacos
B3anMMHble NnpeBpaLLeHnA KUAKOCTEN U ra3oB. TBepable Tena. s s
- - y y
TepmoanHamumka.
- 1 8 vacos 8 vacos

dNeKTpoaMHaAMUKA - 22 21
DN1eKTPOCTaTMKA - 1 8 8
MOCTOAHHDBIN 3NEKTPUYECKUIA TOK 2 1 8 8
DNeKTPUYECKUI TOK B Pa3INYHbIX cpesax - 1nToroBsas 6 5
0O606uwalouiee NnoBTOpEHUE - - 1 -
Peseps. 2 -

UTtoro 7 7+1nTorosan 70 68




CooTHOLIEHHME YACOB M0 ABTOPCKOM MporpaMmme u padoueil nporpamme. 11 kiace

Tema Konnyectso yacos
Ne HassaHue (Tema Kypca) nporpamma nnanuposaHue | NlabopatopHbix | KOHTPO/bHbIX
pabot
pabot
1 3nekmpoduHamuKa 11 11
MarHuTHOe none.
7 7 1 1
DNEeKTPOMarHMTHasA MHAYKLUMA.
4 4 1 -
2. Kone6aHusa v BoNHbI 11 11
1 1 1
MexaHn4yeckune KonebaHus.
3 3
DNIeKTPOMarHUTHbIE KoJsiebaHus.
2 2
MponsBoacTBO, Nepesayva 1 UCNONb30BaHME 3NEKTPUYECKON SHEPTUN. 1 L
MexaHun4yeckne BOJHbI.
4 4
ONEeKTPOMarHUTHbIE BOJIHbI. 1
3. Ontuka 11 11
CBeToBble BO/HbI 7 4
M3nyueHue 1 cnexTpsl 4 4 1 1
4. KsaHToBasa ¢pusmka 14 yacos 14 14
3 3
Ceemoablie K8aHMbI
11 11
AmomHasa ¢usuka. Pu3uKa amomMHo20 A0Pa. I1eMeHMapHble 4acmuuybl
1 1




3HavyeHre GU3UKHU sl pa3BUTHS MUPA U PAa3BUTHS IPOU3BOAUTEIBHBIX 1 1
cuII 001IecTBa

6. CrtpoeHnue u 3BOIIOIUS BCEJICHHOM 10 8
7 O06o0maroiee MOBTOPEHUE 10 8 Utorosas 1
UTtoro 70 68 9 5

6.Il1anupyemble npeaMeTHbIE Pe3yJbTaTbl 0CBOCHHS Y4eOHOr0 NMpeaMeTa.
B pesynbrare usydenus ¢pusuku B 10-11 knacce yd4eHUK MOTyYUT BO3MOKHOCTh HAYUUTCSL:

CMBICJI MOHATHII:pU3NYECcKOe sBIIeHUE, PU3NUECKas BETUYMHA, MOJIENb, TUIOTe3a, (U3UYECKUI 3aKOH, TEOPHS, MPUHIUI, TOCTYJaT, MPOCTPAHCTBO, BPEMS,
BEILECTBO, B3aMMOJICHCTBHE, UHEPLUATIbHAS CUCTEMA OTCUETa, MaTepuaibHasi TOUKa, U1€aJbHbIH a3, 3JIEKTPOMarHuTHOE I0JIE;

CMBIC (PM3MYECKHX BeJIMYMH: IyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHUE, Macca, INIOTHOCTb, CHJIA, JaBICHHUE, UMITYJbC, padoTa, MOIIHOCTh, KHHETUYECKAs
DHEPTUs, MOTCHIMAIbHAS SHEPTHs, KOOQPHUINEHT MOJE3HOTO ACUCTBUSA, MOMEHT CHJIBI, IEPHUOJ, YAaCTOTa, aMIUTUTYAa KOJIeOaHUH, [UTMHA BOJHBI, BHYTPEHHSISA
SHEprus, yaelbHas TerioTa napooOpa3oBaHus, yAelbHas TEIJI0Ta IUIaBlIeHuUs, yeIbHas TEIJI0Ta CrOpaHus, TeMIIepaTypa, abCOII0OTHAs TeMIepaTypa, CpeaHsis
KMHETUYECKasl SHEprusl 4acTHUll BEIECTBA, KOJUYECTBO TEILIOTHI, yJelIbHAasl TEIIOEMKOCTh, BIQXKHOCTh BO3/1yXa, SJEKTPUUECKUN 3apsj, CUIa JIEKTPUUECKOTO
TOKa, JJIEKTPUUYECKOE HAIpPsKEHHE, DJIEKTPHUYECKOe COMPOTUBIEHHE, PadoTa W MOILIHOCTh JJIEKTPUYECKOr0 TOKA, HANPSXKEHHOCTh AJIEKTPUYECKOTO MOJI,
Pa3HOCTb MOTEHIMATIOB, 3JIEKTPOEMKOCTh, SHEPTHUs AJIEKTPUUECKOTO I0JISL, JJIEKTPOIBUKYILAsl CHIIA;

CMBIC]T (U3NYECKUX 3aKOHOB, NPUHIMIIOB, MOCTYJATOB: IPHUHLUIBI CYNEPHO3ULUN U OTHOCUTEIBHOCTH, 3aKOH Ilackans, 3akoH Apxumena, 3aKOHBI
JuHaMUKM HbOTOHA, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOH COXPAHEHHs UMIYJIbCa M MEXAHWYECKOM JHEPrUM, 3aKOH COXPAHEHUS DHEPIMH B TEIUIOBBIX
npoleccax, 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHMsI 3JIEKTPUUECKOr0 3apsiia, 3akoH OMa /71l yyacTKa 3JIEKTpUUecKo 1eny, 3akoH Jxoynsa — JIeHna, 3akoH
['yka, OCHOBHOE ypaBHEHHME KMHETHUYECKON TEOPHUHU ra30B, YPaBHEHHME COCTOSHUS MACAIBHOIO rasa, 3akoH Kynona, 3akoH Oma Jyuisl OJIHOW L€NH; OCHOBHBIE
MOJIO’KEHHUS U3y4aeMbIX (PU3MUECKUX TEOPUIl U UX poJib B (YOPMUPOBAHUM HAYYHOTO MUPOBO33PEHMUS;

ONUCHIBATH H O0BSICHATD:

(pusnyeckne sBJICHUSA:PaBHOMEPHOE IPSIMOJIMHENHOE IBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, IEpeaady AaBJICHUS KUIKOCTSIMU U Ta3aMH,
IUIaBaHue Tel, AMPPYy3HI0, TEMIONPOBOIHOCTh, KOHBEKIIUIO, U3IyUeHHE, UCIIapEeHUE, KOHCHCAIINIO, KUIIEHNE, TJIaBJIeHHEe, KPUCTAJUIM3AIUI0, AJIEKTPU3ALINIO
T€J, B3aUMOJEHCTBHUE IIEKTPUUECKUX 3apPsII0B, TEMJIOBOE AEHCTBUE TOKA;

(pusnueckue siBJIeHUS M CBOMCTBA TeJI:  JIBI)KEHHE HEOECHBIX TeJl M UCKYCCTBEHHBIX CITYTHUKOB 3€MIJIN; CBOICTBA ra30B, )KUJIKOCTEN U TBEPJBIX TEII;
pe3yJabTaThl IKCIIEPUMEHTOB: HE3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO MaJeHHUs OT MAacchl MaJaloliero Teja; HarpeBaHUe ra3a Mpu ero OBICTPOM CXKAaTUU U
OXJIAKJIEHUE MPH OBICTPOM PACIIMPEHUHU; MOBBILIICHHE JaBJICHUS ra3a MpU €ro HarpeBaHUH B 3aKPHITOM COCYJie; OpOYHOBCKOE JIBHYKEHHE; SJICKTPU3AINIO TEJ
IIPU UX KOHTAKTE; 3aBUCUMOCTb COIIPOTUBIIEHUS MOITYIIPOBOAHUKOB OT TEMIIEPATYPhl U OCBELICHMS;

ONUCHIBATh (QyHIaMEHTAJIbHBIE OMBIThI, OKA3aBIlINE CYIIIECTBEHHOE BIMSIHUE HA Pa3BUTHE (PU3UKU;

NPUBOIMTH NPUMePBI IPAKTUYECKOTO MPUMEHEHUS (PU3HMUECKUX 3HAHUHM 3aKOHOB MEXaHUKHU, TEPMOJAMHAMUKY U IEKTPOJUHAMUKHU B SHEPreTHKE;



onpeaeJATh XapakTep GuU3HIECKOro mpoiecca mo rpaduky, Tabnuie, Gopmyre;
OTJIMYATDb I'MIIOTE3bl OT HAYYHBIX TeOpHﬁ; ACJIaTh BBIBOJIbI HA OCHOBC 3KCIICPUMCHTAJIBHBIX JAHHBIX; IPUBOJAUTH IPHUMEPHI, ITIOKA3BIBAOIIUC, YTO Ha6JIIOZ[eHI/IS'I
N OKCIICPUMCHT ABJIAIOTCSA OCHOBOH JJI1 BBIABUXKCHHUS THUIIOTE3 U TeOpHﬁ, MO3BOJIAIOT MMPOBCPUTH UCTUHHOCTb TCOPETUYCCKUX BBIBOIOB, (1)I/I3I/I'-IGCK3,SI TCOpHUA
JIaeT BO3MOXHOCTh OOBSCHITh W3BECTHBIC SIBJICHHSI TPUPOJIBI M HAYYHBIC (DaKThI, TIPEICKA3bIBATh CIIIc HEH3BECTHHIC SBJICHUS,
NPUBOUTH MPUMEPHI ONBITOB, WITIOCTPUPYIOIIUX, YTO HAOIIOACHUS U SKCIEPUMEHT CIIY)KaT OCHOBOM Uil BBIABM)KEHUS THIIOTE3 U IMOCTPOCHUS HAYYHBIX
TeOpI/If/'I; OKCIICPUMCHT IMO3BOJIACT MPOBCPUTH UICTUHHOCTDb TCOPCTUYCCKUX BLIBOAOB, (bI/I3I/I‘-I€CKa$I TCOpUA Oa€T BO3MOKHOCTDH O6T>SICH$ITL SABJICHUS NPUPOJALI U
Hay4Hble (DaKThl, Gu3HUecKas TEOPHs MO3BOJISET MPEICKA3bIBATh €Ille HEM3BECTHBIC SIBIICHHUS W UX OCOOCHHOCTH; NMPH OOBSICHEHWU MPHUPOJHBIX SBICHUN
HCIIOJIB3YIOTCA q)HSquCKI/Ie MOJCIHN, OAUH U TOT XKC HpHpOI[HBIfI 00BEKT WIN SBIIEHHE MOXKHO HCCJICA0BAaTh HA OCHOBC HCIIOJIb30BAHHA PA3HBIX MOI[GJ'IGIE;
3aKOHBI (PU3UKU U (PU3HUYECKHE TEOPHH UMEIOT CBOHM OIPEICIICHHBIC TPAHUIIBI TPUMEHUMOCTH;
H3MEPATh PACCTOSHUE, MPOMEKYTKH BpPEMEHH, MacCy, CHIIy, JaBIIEHHWE, TEMIEparTypy, BIAXHOCTh BO3JyXa, CWIY TOKAa, HAIMPSHKCHHE, SJIECKTPHYECKOE
COIIPOTHUBIIEHUE, paOOTY U MOITHOCTH AJIEKTPHUYECKOTO TOKA; CKOPOCTh, YCKOPEHHE CBOOOTHOTO MAaJICHHUS; IFIOTHOCTh BEIIECTBA, paboTy, MOLTHOCTb, YHEPTHIO,
KOA(UIIMEHT TPEHUS CKOJIbKEHUS, YASIbHYIO TeIJIOEMKOCTh BEIIECTBA, YACIbHYIO TEIUIOTY MiiaBieHus Jibaa, 31C u BHyTpeHHEee CONPOTUBICHNE HCTOYHHUKA
TOKQ; MPEACTABIATH PE3YJIbTAaThl U3BMEPEHUN C YUETOM UX IOIPEIIHOCTEM;
NPUMEHSITH TTOJYYCHHBIC 3HAHUS JUTS pelieHus (PU3UYECKHX 3a/1a4,

HCNO0JIb30BATh NPHOOPETEHHbIE 3HAHUS H YMEHHSI B TPAKTHYECKOW JIeSITeIbHOCTH M IOBCETHEBHOM KU3HHU JUIA:
obecrieueHrsT OE30MACHOCTH YKH3HEACIATCILHOCTH B IPOIECCE HCIOJIB30BAHUS TPAHCIOPTHBIX CPEJICTB, OBITOBBIX 3JIEKTPOIPUOOPOB, OIECHKU BIIMSHUS Ha
OpPraHu3M YE€JIOBEKA U JPYTUe OPraHU3Mbl 3arps3HEHUS OKPYKAKOLIEN CPEbI; PAlMOHAIBHOTO IPUPOJONIOIB30BAHUS U OXPAHbl OKPYKAIOIIEH CPEJIbL;
OTIpeIeIICHUs] COOCTBEHHOMW TO3HIIMU 110 OTHOIICHHUIO K IKOJOTHUECKUM MPOoOJieMaM U TIOBEJCHUIO B IPUPOIHOM cpelie.




7. KaneHpaapHo - TemaTtuyeckoe naaHMpoBaHUe ypoKos no ¢pusumke B 10 Knacce 68 yacos — 2 Yac B Heaeno

Ne Jata [aTta Tema ypoka OcHOBHOE coaepKkaHue yuebHoro npotecca OCHOBHble BUAbI AeATEeNbHOCTU
no
n/n nnaHy Mo
dakTy
11 du3mKa n Nno3HaHUe mupa IpaHULbI NPMMEHEHWSI 3aKOHOB, PMU3MYECKasas MOAE/b, [aBaTb onpeaesieHUA U3y4yeHHbIM MOHATUAM;
cnocobbl n3ydyeHna GU3NYeCKUX ABNEHUI Ha3blBaTb OCHOBHbIE MOJIOXKEHUA U3YYEHHbIX
TEopwuit U rmnoTes
OcHoOBHble MOHATKA OTHOCUTENIbHOCTb ABUXEHUA, CUCTEMA OTCYeTa [aBaTb onpegeneHna N3y4eHHbIM NOHATUAM;
2.1 KMHEeMaTUKK Ha3blBaTb OCHOBHbIE MOJIOXKEHWUA U3YUYEHHbIX
MexaHun4yeckoe ABUKEHMe, TpaeKTopumA, NyTb, o
TEeopui 1 rnnoTes
nepemelleHne, paanyc-BeKTop, CKOPOCTb, YCKOPEHWE,
KoopguHaTta
3.2 CkopocTb. PaBHOMepHoe PaBHOMepHOE NPAMONNHENHOE ABUXKEHWNE, YPaBHEHUE NPUMEHATb NpUobpeTeHHbIe 3HaHUA No Gu3nKe
npAMOSIMHENHOoe paBHOMEPHOro NPAMOIMHENHOrO ABUKEHUA, CKOPOCTb ON1A pelleHna NpaKTUYeCcKMx 3a4au,
ABUXKeHune PaBHOMEPHOTO ABUKEHUA BCTPEYAOLMXCA B NOBCEAHEBHOM KMU3HU
43 OTHOCUTENIbHOCTb 3aKOH CNOXeHUA CKOPOCTEN, CUCTEMA OTcYeTa, abcontoTHaA | MpumeHeHMe NPAKTUYECKMX YMEHUA COXKEHUA
MeXaHUYeCKoro CKOPOCTb, OTHOCUTE/IbHAasA CKOPOCTb BEKTOPOB, YMEHWNE OT/INYATb BEKTOP, ero

ABuKeHuA. NMpuHumn
OTHOCUTENBHOCTU B
mMmexaHuKe. MrHoBeHHasn
CKopoCTb. CnoxkeHne
CKopocTen.

npoekunn Ha KoopanHaTHblIE OCU U MO4Y /b
BEKTOpa




5.4

AHanuTUuYecKoe onucaHme
paBHOYCKOPEHHOTO
NPAMOSIMHENHOrO
[NBUMKEHNA

XapaKTepPUCTUKN PaBHOYCKOPEHHOTO ABUKEHUS

PaBHoOycKopeHHOe aBuxeHue. [padpukn
PaBHOYCKOPEHHOTIO ABUMKEHMA.

M3meHeHMe BeKTopa CKOPOCTU M YCKopeHue
Tena

6.5 CBobogHoe nageHune Ten [BUXKeHWe Ten nog, AeNCTBUEM CUAbI TAXKECTU. PaccMoTpeTb | NPUMEHATL NPUoBpeTeHHbIe 3HaHMA No PU3MKe
JlabopamopHas npMMepbl peleHns 3a4a4 ON1A peLleHnn NpaKkTMYecKmx 3a4a4,
pabomaNhel «3mepeHue BCTPEYAOLWMXCA B MOBCEAHEBHOM }KU3HM
YCKopeHusi c60600H020
nadeHusa»

7.6 PaBHOMepHOE ABUKEHME [BWXKeHMe TeN No OKPYKHOCTU 1 ero XapaKTepPUCTUKM. KnaccndpuumpoBaTb N3yYeHHble 06bEKTDLI U
TOYKM NO OKPYKHOCTH ABIEHUA; AeNaTb BbIBOAbLI M YMO3aK/IOYEHUA U3

MHeNHas cK T MMKEHME MO OKPYXHOCTH .
JInHenHan ckopocTb, ABMKEHME NO OKPYKHOC HabAEeHUI, U3YYEHHbIX GU3NYECKUX
3aKOHOMEPHOCTEM

8.7 O6obuwatoue - MoBTOpeHue Yepes cocTaBaeHne Tabamubl NPUMEHATb NPUOBPETEHHbIE 3HAHMA MO PU3MKe
NOBTOPUTENbHbIN YPOK NO ON1A pelleHnn NpaKkTMYecKmx 3a4a4,

Teme «KnuHemaTtunka» BCTPEYAIOLWMXCA B MOBCEAHEBHOM }KU3HM

9.8 KoHTponbHas paboTta Nel KoHTpo/b 3HaHMI1 U YyMeHUI pellaTb 3aga4uu NPUMEHATb NPUOBPETEHHbIE 3HAHUA MO PU3MKe
no teme : «KKMHemaTuKa» ONA pelieHuns

10.1 Macca 1 cuna. 3aKoHbl MexaHuyeckoe B3anmogencTane. MpuHUMN cynepnosnumm | MamepeHue cun, CAoXKeHUe CU, ABUKEHUE

HbloTOHa, nx
3KCnepumeHTasbHoe
noAaTBepAeHNe

cun. Bsaumogelicteme, cBO6O4HOE TENO, MHEPLUS,
COXpPaHEHMNE CKOPOCTU, MHEPLIMAIbHAA CUCTEMA OTCYET],
HeuHepuuManbHaa cuctema otcyeTa, I.F'anunen, N. HoloToH,
nepsbii 3aKOH HbloTOHA

TeNexeK. MHTEPNPeTUpPoBaTh GU3NYECKYIO
MHOpPMaLMIO, NONYYEHHYIO U3 APYTUX
MCTOYHMKOB




11.2 PelweHue 3agay Ha KauecTBeHHble 1 rpaduyeckme 3a43a4m Ha OTHOCUTE/IbHOE MpuMmeHeHWe NPAKTUYECKUX YMEHUA CNOXKEHUA
NPUMeHeHWe 3aKOHOB HanpaB/ieHWEe BEKTOPOB CKOPOCTU, YCKOPEHMUA U CUbI. BEKTOPOB, YMEHME OT/INHATL BEKTOP, €ro
HobloToHa ANropuTM peLleHuns 3a4a4d No gUHaMUKe NPOEKLMU Ha KOOPAMHATHBIE OCU U MOAY/b
BEKTOpaA
12.3 Cunbl B MexaHUKe. BuAbl cua, NPUUYNHBI BOSHUKHOBEHMSA, TOUYKA NPUNOXKEHUA, | NPOBOAUTE GUINYECKUIA SKCNEPUMEHT
[paBUTALMOHHbBIE CUIbI cnocob nsmepeHua, NpUMepbl NPOABNEHUA CTPYKTYPUPOBATb U3YUYEHHbI MaTepuan,
NHTEepPNPeTUPOBaTb GpM3nYecKyto MHPopmaumto,
NOJIY4EHHYIO U3 APYIMX UCTOYHMKOB;
NPUMeHATb NpMobpeTeHHbIe 3HaHMA NOo GU3KKe
ONA pelleHns NPaKTUYeCcKnx 3agau
13.4 Cuna Taxkectu. MepBsan Pasnnune mexay cunoi TaxectTn n secom. MNepeas [aBaTb onpeaeneHna N3y4yeHHbIM NOHATUAM;
KOCMMYECKan CKOPOCTb. KOCMMYeCKan CKOPOCTb, BEC Tesla, HEBECOMOCTb, Ha3blBaTb OCHOBHbIE MO/IOXKEHMA U3YYEHHbIX
neperpysKku, TEOPWUI N TMNOTES; ONUCIBATb U
AEMOHCTPALMOHHbIE U CAMOCTOATENIbHO
npoBeLeHHble 3KCNEPUMEHTbI, UCNO/b3YA AN
3TOr0 PYCCKWUI A3bIK U A3bIK PUIMKU
14.5 Cunbl ynpyrocty — cuibl Oedopmaumsa, cuna ynpyroctu, 3akoH lyKa, cuna TpeHus, [aBaTb onpeaeneHna N3y4eHHbIM NOHATUAM;
3N1eKTPOMArHMUTHOM CMN1a HOPMANbHOIO AABNEHUSA, CUIA PeaKLLMKN ONopPbI, Ha3blBaTb OCHOBHbIE MO/IOXKEHUA U3YYEHHbIX
npupoasbl KO3)OULMEHT HKECTKOCTH, KOIPPUUMEHT TPEHMUSA TEOpPUIA U rMNoTe3; ONUCLIBATb U
AEMOHCTPALMOHHbIE U CAMOCTOSATENbHO
npoBeLeHHble 3KCNEPUMEHTbI, UCNOb3YA AN
3TOro PYCCKUI A3bIK U A3bIK GU3NKK;
KnaccndpuumpoBaTb M3yYeHHble 06bEKTDLI U
ABNEHMSA
15.6 JlabopamopHasa paboma MN3yueHne ABUKEHUA TeNa NO OKPYKHOCTM Nnog, aencteuem | PaboTa c obopyaoBaHnem

Ne2 no meme: «N3yyeHue
dsuxceHus mena rno
OKpyHHOCMU noo
delicmsuem cun

CUN ynpyroctn n taxectu




ynpyaocmu u maxcecmus»

16.7 Cunbl TpeHUus Buabl cun TpeHus 0aBaTb onpeaeneHna N3y4eHHbIM NOHATUAM;
17.8 PelweHue 3agay no teme KauectBeHHble 1 rpadpuyeckme 3agaum ANropuTM pelieHns | NPUMEHATb NPUobpeTeHHble 3HaHUA No Gpusnke
«OUHaMUKa M cUNbl B 33434 No ANHaMUKe 015 peleHns NPaKTUYeCcKUx 3agau,
npupoae» BCTPEYAIOLLMXCA B MOBCEAHEBHOM ¥U3HU
18.1 3aKOHbI COXpaHeHUn Mmnynbc Tena, MMNyabC CUbl, 3aKOH COXPaHEHUA AaBaTb onpeaesnieHns N3yYeHHbIM NMOHATUAM;
MMMyAbca MMMYbCa. Ha3blBaTb OCHOBHbIE MO/IOMKEHUA U3YYEHHbIX
TEOPUI 1 TMNOTE3; ONUCbIBATb U
U3MEHEHWE UMNYNbCA TeNA, BTOPOM 3aKOH HbloTOHa B
v ’ P AEMOHCTPALIMOHHbIE U CAMOCTOATENIbHO
KTOPHO M MKHyTas cucTem KTOpPHaA Cymm
BEKTOPHOI popme, 32 yTas CUcTema, BEKTOpHan cymma NnpoBeAeHHbIE 3KCNEPUMEHTbI, UCMOb3yA ANA
3TOr0 PYCCKWUI A3bIK U A3bIK PUIMKU
19.2 PeakTnBHOe ABUNKEHUE Kocmunueckue noneTbl, peakTUBHbIE ABUraTenu 3HaTb rpaHuLbl MPUMEHUMOCTM PEAKTUBHOIO
OBUMKEHUA
20.3 PaboTa cunsbl. PacueT paboTbl, NoHATUE MexaHu4yecKas paborTa, AaBaTb onpeaeneHna U3ydeHHbIM NOHATUAM;
MexaHUyecKas sHeprus MeXaHMYeCcKas MOLLHOCTb, KUHETUYECKan IHeprus, Ha3blBaTb OCHOBHbIE MOIOKEHUA U3YYEHHbIX
Tena: NoTeHLManbHas U noTeHUManbHas aHeprus Teopwuii n rmnoTes
KMHEeTMYecKas.
21.4 MpeBpalleHne ogHUX BUAOB SHEPIUU B Apyrue

Teopembl 06
N3MEHEeHUN
KMHETUYECKOM 1
NOTEeHUNaNbHOMK
aHeprum

[enatb BblIBOAbI U YMO3aKIoYeH s 13
HabM0AEHNIN, U3YUYEHHbIX U3NYECKMX
3aKOHOMEPHOCTE, MPOrHO3MpPOBaThb
BO3MOMKHble pe3ynbTaTbl




22.5 3aKOH CoXpaHeHus MpeBpaweHne sHeprnumn, 3aKOH COXpaHeHMA IHeprum Mpeobpa3oBaHMe NOTEHUNANbHOMN SHEPrUmM B
SHEpPrum B MeXaHMKe KMHETUYECKYIO

23.6 JlabopamopHas CpaBHeHMe paboTbl CU/Ibl C UISMEHEHUEM KMHETUYECKOM PaboTta c obopynoBaHnem nNpoBoaAUTb
paboma Ne3 no meme: SHepruu bU3MUECKMIN IKCNEPUMEHT,
«3IKcnepumeHmMasnobHoe
u3y4yeHue 3aKOH
COXpaHeHusA
mexaHuyeckol
3Hepauu»

24.7 Obobulatoule- MoBTOpEHME Yepes cocTaBeHMe TabanLbl CTPYKTYPUPOBATb U3YYEHHbIA MaTepuan,
NMOBTOPUTENbHbIN YPOK NPUMEHATb NPUobpeTeHHbIe 3HaHUA Mo PU3NKe
no Teme «IMHamuKa u AN1A pelleHna NpaKkTUYecKmx 3agay,

CMAbl B NPUpOZe. BCTPEYAIOLIMXCA B MOBCEAHEBHOMN KU3HU
3aKOHbI COXpaHeHuA B
MEXaHUKe»

25.8 KoHTponbHasa pa6oTa KoHTpoAb 3HaHMI1 U YyMeHUI pellaTb 3a4a4u NPUMEHATb NpUobpeTeHHbIe 3HaHUA No GU3nKe
Ne2 no teme ONA peLlleHns NPaKTUYeCKUxX 3a4au,
«AMHaMMKa U CUNbLbI B BCTpeYaLwmnxca B HOBCGAHEBHOVI KU3HU
npupoae. 3aKOHbl
COXpaHeHusn B
MeXaHUKe»

26.1 OCHOBHbIE NO/I0XKeHUsA BpOVHOBCKOG ABnxxXeHue, p,md)d>y3vm ra3os, cBoOWCTBa MoHMMaTb CMbICN MOHATUN: aTOM, aTOMHOe

MKT n ux onbiTHOE

BellecTBsa

AAPO0. XapaKTEPUCTUKM MOEKYN




obocHoBaHUe

27.2 PeweHune 3agay Ha YcTaHOBNEHUE MEKMNPEAMETHbIX CBA3EM C XUMUEN. [aBaTb onpeaeneHns U3ydeHHbIM MOHATUAM;
XapPaKTePUCTUKU MONEKYN OTHOCUTENbHAA MONIEKYNAPHAA Macca, MOJIAPHAA macca, Ha3blBaTb OCHOBHbIE NOMOXKEHWNA N3YYEHHbIX
M UX CUCTEM KONMYEeCTBO Bew,ecTBa, 1 Monb, KOANYECTBO MONEKYA, Teopwuit u rmnoTes
nocToAHHaAa ABoragpo, NA0THOCTb BeL,ecTsa.
28.3 NpaeanbHbii ras. OcHoBHoe ypaBHeHne MKT Mogenb naeanbHoro rasa, PacnpegeneHna moaeKkyn naeanbHoOro rasa no
OcHOBHOe ypaBHeHUe KMHETUYECKan SHeprna MoJIeKy/l, NoTeHUMaibHas SHEPTUS | MOAYNAM CKOPOCTEN U CpeaHAn KBagpaTUyHan
MKT ngeanbHoro rasa MOIEKY, OAaBNEHME NAEANbHOrO rasa, cpeaHAan CKOpOCTb
KBaZpaTU4HaA CKOPOCTb.
OEenaTb BblBOAbI M YMO3AK/IOYEHMA U3
Hab O AEHUIN, U3YYEHHbIX PU3NYECKUX
3aKOHOMEPHOCTEN, MPOrHO3MPOBaTb
BO3MOHble pe3y/ibTaTbl
294 Temnepatypa [a30BbI TEPMOMETP, onpeaeneHmne NoCTOSHHOM Bunabl TepmomeTpoB gaBaTb onpeaeneHms
bosbumaHa TennoBoe paBHOBECME, MUKPOMApPaMeTpbl, M3YyYEHHbIM NOHATUAM; Ha3blBaTb OCHOBHblE
MaKponapameTpbl, TemnepaTtypa, TeENN0BOE ABUKEHNE NOJIOXKEHUA U3YYEHHbIX TEOPUI U TUNOTES;
abcontoTHas TemnepaTtypa, KenbBWH, cpegHan
KBaZpaTM4YHaA CKOPOCTb, MONAPHAA mMacca.
30.5 YpaBHeHMe COCTOAHUA NaeanbHbI ra3 B MONEKYNAPHO-KMHETUYECKON TEOPUN. 3aBUCUMOCTb MeXKay 06bemMom, faBneHUEM U
MAeanbHoro rasa MakKponapameTpsbl, yHMBEpCaibHaA ra3oBan NOCTOAHHaA, TemnepaTypoun, Ana A4aHHOW Maccbl rasa
ypaBHeHue KnanelipoHa-MeHaeneesa,
31.6 [a30Bble 3aKOHbI ypaBHeHWe KnanepoHa, ra3oBble 3aKOHbI, M30MPOLLEeCChI, IpaduKn nsonpoueccos
3akKoH LWapns, 3akoH eli-Jlioccaka, 3akoH bona-MapuoTra,
N30XOPHbIN, N306apHbIN, U30TEPMUYECKNIA MPOLLECCHI.
PaccmoTpeTb npnem pelueHua 3agay, M30npoLecchbl
32.7 PeweHune 3apa4 Ha Moabop pasHoobpasHbix 33434

ypaBHeHue MeHaeneesa-
KnaneipoHa 1 rasosble

NMPUMEHSATb NPUOBpPEeTEHHbIE 3HAHUA Mo PpU3MKe
ANA peLleHna NPaKTUYEeCKUX 3a4ay,
BCTPEYAOLMXCA B MOBCEAHEBHOMN KU3HU




3aKOHbI

33.8 JlabopamopHasa paboma 3aBMCMMOCTb MU3MEHEHUA TeEMMEPaTYpPbl OT 06BbEMA Npu PaboTta c obopynoBaHnem nNpoBoAUTb
Ne4 no meme «OnbimHasA NOCTOSAHHOM [aBJ/IEHUMN. dU3NYECKUIA FKCEPUMEHT,
nposepka led-/ltoccaka»

34.9 PeweHwne 3agay no teme: MNopbop pasHoobpasHbix 33434 NPUMeEHATb NpUobpeTeHHbIe 3HaHMA No PU3KKe
«OcHoBbl MKT» 017 pelleHna NpakTuYecKknx 3agau,

35.1 PeanbHbiit ra3. Bo3ayx. HacbIWweHHbIM 1 HeHacbIWeHHbIN Nap OTHoCUTeIbHanA Mrpometp, McmuxpomeTp. PaboTa c
MNap. /labopamopHas B/1a*KHOCTb, abCONOTHAA BNAXKHOCTb, MCUXPOMETP, obopynoBaHMem, NPOBOAUTL GU3MYECKUN
pabomaNe5 «M3mepeHue napumasbHoe gasneHue 3KCMepuMeHT,
omHocumensHol
8/1a#HOCMU 8030yXa»

36.2 MupgKoe coctosiHue CBOWCTBa XKuMAKOCTEMN 3HaTb CBOMCTBA XUAKOCTEN
BewecTBa. CBoMCTBa
NOBEPXHOCTU KUAKOCTH

37.3 Teepaoe cocToAHne CpaBHeHMe KpUCTaNINYecKmx  amopdHbIx Ten M3oTponus, | gasBaTb onpeaeneHuns nydeHHbIM NOHATUAM;
BelecTsa aHM30TPONUA, KPUCTaN/bl, MOHOKPUCTANA, NOIMKPUCTANA, | Ha3blBaTb OCHOBHbIE MOJOKEHMA N3YYEHHbIX

amopdHble Tena, TeKy4ecTb, KPaTKOBPEMEHHOE Teopun 1 rmnoTes
BO3A4elCcTBME, AONTOBPEMEHHOE BO3AENCTBUE

38.4 O6ob6watoule - MoBTOpEHNE Yepes cocTaBeHMe TabanLbl CTPYKTYPUPOBATb U3yYeHHbI MaTepuman,
NOBTOPUTE/IbHbIM YPOK MO NPUMEHATb NpUobpeTeHHbIE 3HaHMA No dU3KKe
Teme «OcHosbl MKT» ON1A pelleHmna NpakTUYeCcKnx 3agad

39.5 KonmponsHas paboma KOHTpPO/b 3HAHUI N YyMeHMi4 peluaTb 3agaum NPUMeHATb NpuobpeTeHHbIe 3HaHMA No PU3KKe

no meme: «OcHoB8bI
MKT».

ANnAa peweHnAa NpakTM4eCknx 3agau,




40.1 TepmoamHamMumKa Kak NpeanbHbIv ra3, KWHETUYECKanA SHEPTUA ABUNKEHMUSA YMmeTb NpuBoAMTL MPUMEPbI NPAKTUYECKOTO
byHOaMeHTanbHas MOANEKYA, MOTEHUMANBbHAA IHEPIMA B3aMMOAENCTBUA NCNONb30BaHUA GUUYECKUX 3HAHUN,
¢dun3nyeckan Teopus Monekyn, paboTta TepMmogMHaMumKe

41.2 PaboTa B TepMOANHAMUKK Mpuemsbl peleHuns 3aau 3aKOH TEPMOAMHAMUKU-UIMEHEHWUA

BHYTPEHHEN 3HeprMnu NyTém  COBEpLUEHMUA
paboTbl

42.3 PeweHue 3apay Ha pacyet Moabop pasHoob6pa3HbIX 3a4au NPUMeHATb NpMobpeTeHHbIe 3HaHMA NOo GU3KKe
paboTbl ONA pelleHns 3agad
TepMOoANHAMMYECKOM
CUCTEMDI

434 Tennonepegava. KonnyecTBo TennoThbl, yaenbHasa TENA0EMKOCTb, YAe/bHaA | AaBaTb onpeaeneHnsa U3yYeHHbIM NOHATUAM;
Konnyectso Tennotsbl Tens0Ta NNaBAeHUs, yaebHas TenaoTa Napoobpas3oBaHus, | HasbiBaTb OCHOBHbIE NONOXEHUA U3YYEHHbIX

yAenbHas TennoTa CropaHusa Tonamea TEeopuii U rMnoTes

44.5 MepBblit 3aKOH MpvmeHeHWe NepBOro 3aKoHa TEPMOAMHAMUKM K KnaccndpuumpoBaTb M3yYeHHble 06bEKTDLI U
TepMOAMHAMUKN nsonpoueccam. UameHeHne BHYTPEHHEN 3HEPTUN, GYHKLMA | ABMEHUS; AeNaTb BbIBOAbI M YMO3AKAOYEHUA U3

cocToAHUA, GyHKUMA npouecca, aanabaTtHblin npouecc, HabnoaeHUI, N3ydyeHHbIX PU3NYECKMX
ypaBHeHMWe Tenaosoro 6anaHca 3aKOHOMEPHOCTENM, MPOrHo3npPoBaTh
BO3MOXHble pe3ynbTaTbl; CTPYKTYPUPOBATL
M3yYeHHbIN maTepuan

45.6 HeobpatumocTb HeobpaTtMocTb TENIOBbIX NPOLLECCOB MHTepNpPeTMpPoBaTb GDM3nYecKyto MHPopmaumto,
NpPOLLECCOB B NPUpPOLE. NOJIYYEHHYIO U3 APYrUX UCTOYHUKOB
BTropoit 3aKkoH
TEPMOAMHAMMUKMN

46.7 Tennosble ABuratenu u Harpesatenb, xonoaunbHuK, pabouee Teno, KMNJA tennosoro | MpakTnyeckoe npumeHeHWe B NOBCEAHEBHOM

OXpaHa OKpy:KatoLeWn

ABuratens, umkn KapHo

U3HM PU3MUECKMX 3HaHMI 06 oxpaHe




cpeapl OKpYy*KatoLwewn cpeapl

47.8 KoHTponbHasa paborta No4 KOHTpO/b 3HAHUIA U YyMeHMi4 pellaTb 3aga4m NPUMeHATb NpMobpeTeHHbIe 3HaHMA NO GU3MKe
no teme : ONA peweHua 3aay
«TepmognHamuka»

48.1 DneKTpocTaTUKa. DNeKTpUYeCcKme B3aMMogeNCTBNA INEKTPOANHAMMKA, JaBaTb onpeaeneHnAa U3ydeHHbIM MOHATUAM;
DNeKTpoaMHaMMKA KaK 3NEeKTPOCTaTUKA, aTOM, 3/IEKTPOH, MPOTOH, HEUTPOH, Ha3bIBaTb OCHOBHbIE NONOXEHUA U3YYEHHbIX
dyHOaMeHTanbHas 3/1eKTpm3aymA. TEOPUI U rnMnoTes
dun3myeckana Teopma

49.2 3akoH KynoHa 3aMKHYyTaa cMcTema, 3aKOH COXpaHeHUA 3NEeKTPUYECcKoro CTPYKTYPUPOBATb U3yYeHHbI MaTepuan,

3apaga, W.KynoH, 3akoH KynoHa, 3apag anekTpoHa NHTEPNPeTUPoBaTb GU3MYECKYIO MHDOPMAUMIO,
M3yyeHune 3akoHa KysoHa B cpaBHEHUM C 3aKOHOM
BCEMMUPHOTO TATOTEHUA

50.3 dneKTpuYyeckoe none. CnnoBas xapaKTepUCTUKa Noaa, HaNnpPAaXKeHHOCTb NoAA, AaBaTb onpeaeneHmna N3y4yeHHbIM NOHATUAM;

HanpsKeHHOCTb NPUHLMN Cynepnosnumm Noaen, CBOMCTBA 3/1EKTPUYECKOTO | Ha3blBaTb OCHOBHbIE MO/IOMKEHUA U3YYEHHbIX
NonfA, CKOPOCTb CBETa TEOPUI U rnnoTes

51.4 PeweHune 3apa4 Ha pacyeT Moabop pasHoobpasHbIx 33434 NPUMeHATb NpnobpeTeHHble 3HaHMA No PU3KKe
HaNPAXeHHOCTH ONA peleHua 3aa4
3NeKTpUYecKoro nona

52.5 MoTeHyman DHepreTMyeckan XapaKTepuCcTMKa Noaa, NnoTeHuuan, CTPYKTYPUPOBATb U3yYEHHbIN MaTepuan;
3/1eKTPOCTAaTUYECKOrO Pa3HOCTb NOTEHLMAN0B, HANPAXKEHWNE, IKBUNOTEHLMANbHAA | MHTEPNPEeTUPOBaTb GU3MYECKYIO MHbOPMALUMIO,
nosA 1 pasHoCTb NoOBEepPXHOCTb, BonbT
NOTEHLMaNoB

53.6 DHepreTnyeckue XapaKTepUCTUKM 3/1EKTPOCTAaTUHECKOTO Nons CTPYKTYPUPOBATb U3yYEHHbIN MaTepuan;
XapaKTePUCTUKM NHTEpPNpPeTMpoBaTb GM3NYECKYIO MHOOPMALMIO,




3/1eKTPOCTaTn4YeCcKkoro

NOoNy4YeHHY0 U3 Apyrnx NCTO4YHUKOB

nons

54.7 KoHpeHcaTopbl. IHeprus dnekTpoemKocTb, Dapas, KOHAEHCATOP, AUINEKTPUK, NPUMeHATb NpMobpeTeHHbIe 3HaHMA NO GU3MKe
3apAXKeHHoro 06KNaAKM KOHAEHCATOPA, IHEPIUA KOHAEHCATOPA, ONA peleHnsa NpakTUYecKMx 3agady,
KOHAeHcaTopa AM3NeKTpuYecKasn NpoHMLLaemocTb M3amepeHune BCTPEYaOLWMXCA B NOBCEAHEBHOM KU3HU, ANA

3/IEKTPOEMKOCTH 6e30nacHOro Ucnosib3oBaHMA BbITOBbIX
TEXHUYECKUX YCTPOMCTB,

55.8 KoHTponbHas paboTa KOHTpOAb 3HAHKUIA U YyMEeHMi4 peluaTb 3aga4m NPUMEHATb NPUOBpPETEHHbIE 3HAHMA No pU3MnKe
Ne5no teme: ON1A peleHuna 3a4au
«INneKTpoCcTaTUKa»

56.1 CraunoHapHoe DNeKTPUYECKMM TOK, CUJ1a TOKA, HanpaXKeHue, [aBaTb onpeaeneHma N3y4yeHHbIM NOHATUAM;
3/IeKTpUYecKoe nose CONpoTMBAEHME Ha3bIBaTb OCHOBHbIE NONOXKEHUA U3YYEHHbIX

TEOpUI U rmnoTes

57.2 CXembl 3N1EKTPUYECKUX 3akoH Oma ana yyactka uenu, nocnegosaTtenbHoe Cxembl 9N1eKTPUYECKUX Leneit. NPUMEHATb
ueneii. PelweHue 3aaay coeAnHeHWe NPOBOAHUKOB, NapannenbHoe coeauHeHne npuobpeTeHHble 3HaHWUA No pU3nKe Ans
Ha 3aKoH OMma ans NpPoBOAHUKOB PelleHne pa3HOO6pa3HbIX 3a4au pelleHna NpakTUYeCcKnx 3afau,
yyacTKa uenu

58.3 PeweHune 3aa4a4 Ha MocTpoeHMe 3KBMBANEHTHbIX CXEM 3NIEKTPUYECKUX LieNen NPUMeHATb NpuobpeTeHHble 3HaHMA No PU3MKe
pacyeT INeKTPUYECKNX ONA peweHnAa NPakTU4eCKnx 3agay
uenemn

594 JlabopamopHas CoeanHeHUA NPOBOAHUNKOB PaboTa c obopynoBaHMem, NPOBOAUTD

paboma Ne6 no meme
«U3yyeHue
nocsnedosamesnbHO20 U
napannenbHo20
coeduHeHus

dU3NYECKUIA SKCNEPUMEHT,




MPOBOOHUKO8»

60.5 PaboTa 1 MmolHOCTb CBsi3b MeK Ay MOLLHOCTbIO M pabOTOM 3/IEKTPUYECKOrO TOKA. | ONUCbIBATb U AEMOHCTPALMOHHbIE U
NOCTOAHHOIO TOKa CaMOCTOATENBHO NpoBegEeHHbIE SKCNEPUMEHTDI,
61.6 DNEeKTPOABMKYLLAA MoHATME 3NeKTPOABUKYLLEN CUbI. 3aKoH OMa A5 NONHON | MPUMEHATb NpMobpeTeHHbIe 3HaHUA No dU3nKe
cuna. 3akoH Oma ana uenu 34C, CTOPOHHME CUJIbI, KYJIOHOBCKME CUMbI, UICTOYHUK | ONA pelleHnA NPaKTUYECKMX 3a4au,
NOAHOM Lenw TOKa, NoTpebutenb ToKa, KOPOTKOE 3aMbIKAHWE, BHYTPEHHE
conpoTMBAEHME
62.7 JlabopamopHas N3mepeHne sNeKTPOABUMKYLLLEN CU/bl U BHYTPEHHErO PaboTa c obopyaoBaHMem, NPOBOAUTb
paboma Ne7 no meme CONPOTUBAIEHMNA UCTOYHMKA TOKA dU3NYECKUI SKCNEPUMEHT
«OnpedeneHue 34C u
8HYyMpeHHez20
conpomuesneHus
UCMOYHUKA MOKa»
63.8 KoHTponbHas pabota KOHTpO/Ib 3HAHUIA U YMEHMI4 peluaTb 3agaum NPUMEHATb NPUObpPeTEeHHbIe 3HAaHUA Mo PU3NKe
Ne 6 no ONA peleHua 3aaa4
Teme:«MoCTOAHHbIN
3/IEKTPUUECKUI TOK»
64.1 DNEeKTPUYECKUI TOK B DNEeKTPOHHAs NPOBOANMOCTb META/I0B, 3aBUCMMOCTb KnaccudunumpoBaTb U3yYeHHblE 06BEKTbI U
pa3INuHbIX Cpesax. NPOBOAHWKA OT TEMMEepPaTypbl, CBEPXNPOBOANMOCTb. ABNEHUSA; AeNaTb BbiBOAbl. 3HaTb popmyny
JNEKTPUYECKUI TOK B 3aBMCMMOCTb COMPOTMBIEHMA METANIMYECKOTO NPOBOAHMKA | pacyéTa 3aBUCUMOCTU CONPOTUBEHNSA
MeTasNax OT TemnepaTypbl NpPOBOAHWKA OT TemnepaTypbl
65.2 3aKOHOMEPHOCTH MonynpoBOAHMK, SNEKTPOH, AblpKa, 3NeKTPOHHO-AbIPOYHAA | 3HATb YCTPOMCTBO U NPUHLMUN AEACTBUA
NpOTEKAHUA NPOBOAUMOCTb, COOCTBEHHAsA NPOBOAMMOCTb, MPUMECHas NlyyeBoi TpybKU

3/1EKTPUNYECKOrIo TOKa B
nonynpoBogHUKaxX

npoBOANMOCTb, pP-N- Nepexoa, I'IO/'IVI'IpOBOLI,HMKOBbIVI anoa,
OAHOCTOPOHHAA NPOBOAMMOCTb 3aBNUCMMOCTb
conpoTmnBaneHnAa metTanim4eckoro nonynposogHmKa ot




TemnepaTypbl

66.4 3aKOHOMEPHOCTHU OAHOCTOPOHHAS NPOBOANMOCTb, KaTo, aHO/, 3/IEKTPOHHO- | 3HaTb YCTPOMCTBO U NPUMEHEHUS
IPOTCKAaHHA TOKA B NyyeBan TpybKa noaynpoBoAHUKOBbLIX NprubopoB
BaKyyme
67.5 3aKoHOMepHOCTU DNeKTPOIN3 PacTBOPOB I/IEKTPO/IUT, 3/IEKTPONUS.
NPOTEKAHUA TOKa B
NPOBOAALLMX KUOKOCTAX.
3aKOH aN1eKTpoaun3a.
68.6 MNosTopeHue 3a Kypc 10
Knacca.
> KajieHaapHo - TeMaTHYeCKoe IJIAHHPOBaHNe YPOKOB 1o (pusuke B 11 kinacce 66 yacos — 2 yac B HeIETI0
Ne [aTta JaTta Tema ypoka OcHOBHOE coaepKkaHue yuebHoro npoecca OcHOBHble BUAbI AeATeNIbHOCTU
no
n/n nAaHy no
dakTy
1.1 CraumoHapHoe MmarHuTHoe B3sanmogelictBMe NPoBOAHNKOB C TOKOM. MarHuTHble .
. BblumMcnaTb Cubl, AENCTBYIOLWLME HA NMPOBOAHUK
none cunbl. MarHutHoe none. OCHOBHble CBOMCTBA
C TOKOM B MarHUTHOM nosne.
MarHMUTHOrO NnoJsA.
O6bACHATb NPUHUMN AEeNCTBUS
3/1eKTpoaBuraTens
2.2 [JelictBne marHMTHOro nons

Ha NPOBOAHUK C TOKOM.
PeweHwne 3agay.

BeKTop marHuTHoOM MHAyKumn. Mpasuno «bypasumKka»

3HaTb: NpaBuao «BbypaBuMKay, BEKTOP
MarHUTHOM MHAYKUMK. MPpUMEHATL AaHHOoe
npasuIo ANa onpeaeneHns HanpasaeHus
JIMHWUIA MarHUTHOTO NOJIA U HanpaB/leHUs TOKa B
NpoBoOAHUKe




3.3 Jencrtene marHUTHOro nonsa | YmeTb onpesensto BEANYUHY U HanpaBaeHUE CUNbI MoHMMaTb CMbICA cUAbl JTopeHLa Kak
Ha ABUXKYLLMIACS NopeHua dusnyeckoi BesiMUMHbI. [pUMEHSTL NpaBuIo
3NEeKTPUYECKUI 3apaa, «JIEBOVI PYKM» ANA onpeseneHnsa HanpasaeHua
aencteusa cunbl JlopeHua (MMHUIM MarHUTHOTO
nossA, HaNnpPaBAEeHUA CKOPOCTU ABUKYLLETOCS
3NEeKTPMUYECKOoro 3apaaa.
4.4 JlabopamopHas pabomaNel | 3akoH Amnepa. Cuna Amnepa. Mpasuno «nesoi pykm». | MoOHMMATb CMbICA 3aKOHa AMnepa, CMbICA CUbI
«HabarwdeHue delicmeus MpumeHeHMe 3aKoHa Amnepa Amnepa Kak ¢punsnyeckoit BeNYMHBI.
MA2HUMHO20 MOAA HQ MOK» MpMeHATb NPaBUIO «NEBOWM PYKM» ANA
onpeaeneHna HanpasieHWA AeACTBUA CUbI
Amnepa (MMHUI MarHUTHOTO nons,
HanpaB/ieHMA TOKa B NPOBOAHMKE). YMeTb
NPUMEHATb NOJIYY4EHHbIE 3HAaHMA Ha NPaKTUKeE.
5.5 MarHuTHble cBOMCTBA N3y4nTb BAMAHME NAapaMarHeTMKOB, AMAaMarHeTUKOB U
BelLecTsa dbeppomarHeTUKOB Ha MarHMTHoe none
6.6 O6obwatoue- YMmeHue NpuMeHATb NoNyYeHHble 3HaHWA Ha
NOBTOPUTENIbHOE 3aHATME MO NpaKTUKe.
Teme: «MarHuTHoe none»
7.7 KoHTponbHas paborta Nel MarHutHOe none. YMeHue NpuMeHATb MNoayvYeHHble 3HaHUA Ha
no teme : «MarHuTHoe npaKTuKe.
none»
8.1 fiBneHne s3NeKTPOMarHMTHOM | INEeKTPOMArHUTHaA MHAYKLUMA. MarHUMTHbIA NOTOK MOHMMATb CMbICA: ABNEHUA SNEKTPOMArHUTHOM
MHAYKLNN. WHAYKLWW, 3aKOHA 31€KTPOMArHUTHOM
WHAYKLMWN, MAarHUTHOIO NOTOKA Kak Gpuanyecko
BE/INYUHBI.
9.2 Hanpasnenue HanpasneHune MHAYKUMOHHOIO TOKa. Mpasuno fleHua MpumeHATb Npaswuo JleHua Ana onpegeneHuns

WHAOYKUMOHHOIO TOKa.

HanpasieHnA MHOYKUMOHHOIO TOKa.




Mpasuno fleHua

10.3 JlabopamopHasa paboma N2 | IneKTpoOMarHMTHasa MHAYKLUA OnucbiBaTb U 06BACHATL PU3MYECKOE SIBNEHME
«M3yueHue AasneHuA 3/IEKTPOMArHUTHOM MHAYKLMN
aneKkmpomazHUMHol
UHOYKUUU».

114 Obobuatoue- fiBneHue camonHaykumun. MHayKTmBHocTb. 34C MOHMMATb CMbICA GUNYECKUX BESINYMUH:
NOBTOPUTE/NIbHOE 3aHATUE MO | CAMOUHAYKLNMU 3/1IeKTPOMArHMTHOE NoJie, SHEPrnA MarHUTHOTO
Teme «INeKTPOMarHUTHanA nons
MHAOYKUMA»

12.1 JlabopamopHas paboma Ne3 | 3HaTb OCHOBHbIE XapPaKTEPUCTUKN MEXAHUYECKMX YMeTb NPUMEHATb NOAYYEHHbIe 3HAHUA Ha
«OnpeodeneHue ycKopeHus KonebaHun N BOAH. NpaKTuKe

c80600H020 rnadeHus npu
MOMOWU HUMAHO20

MAAMHUKA»

13.2 CBoboaHble KonebaHusA B OTKpbITME 31EKTPOMArHUTHbIX KoniebaHui. CBob6oaHble | 3HATb YCTPOMCTBO KOlebaTeIbHOro KOHTYPa,
KonebaTesIbHOM KOHTYpe. W BbIHY}XAEHHbIE 3/1eKTPOMarHUTHble KonebaHusa. XapaKTEPUCTUKM 3/1EKTPOMArHUTHBbIX
Mepurop cBo60AHbIX KonebaHun. O6bACHATL NpeBpaLLEHME SHEPTUN
3NEeKTPUYECKUn KonebaHui. NPV 3N1EKTPOMArHUTHbIX KonebaHuAx

14.3 AHanorua mexay CpaBHEHME MEeXaHUYECKUX U 31EKTPOMArHUTHbIX O6DBACHATb NpeBpaLLeHNe SHepPrun Npu
MeXaHU4YeCcKUMHU U KonebaHui 3/1eKTPOMArHWUTHbIX KonebaHuAxX. 3HaTb
3N1eKTPOMArHUTHbIMM dopmyny TomcoHa

KonebaHusmu. Pewexne

3adau.

15.4 MepemeHHbIN YCTPOMCTBO M NPUMHUMN PaboTbl MHAYKLMOHHOTO MoHMMaTb CMbICT GUUYECKOW BETUYMHDI:
3/1EKTPUYECKUIA TOK. reHepartopa nepemeHHbI TOK

16.5 leHepupoBaHue YCTpoicTBO M NpMHUMN paboTbl ogHOda3HOro MoHMMaTb NPUHLMN AeNCTBUA reHepaTopa

3/1EKTPUYECKOM IHEPTUK. TpaHcdopmatopa nepemMeHHOro TOKa. 3HaTb YCTPOWCTBO U




TpaHcdopmaTopsl.

NPUHLMN gencTeuns TpaHcpopmaTtopa

17.6

MponssoacTBo M
MCNoNb30BaHMe
3NEeKTPUYECKOM SHEPTUM.

YpoK —KOHbepeHUMsA, K KOTOPOMY yYalumeca roToBaT
OOKNaabl, UCMONb3YA AOCTYMHbIE UCTOYHUKM
nHbopmauum

3HaTb cNocobbl MPOM3BOACTBA 3NIEKTPOIHEPTUN.
3HaTb cnocobbl Nepeaayn sHeprum

18.7

BonHa. CBoiicTBa BOMH U
OCHOBHbIE XapPaKTEPUCTUKHU

MonepeyHasa Bo/IHA, NPOAOAbHAA BO/HA.
OTparkeHune, npenomaeHne BOJH.
NHTepdepeHuma , audpaKkuma BONH.

19.8

N3yueHune
3/IEKTPOMATHUTHbIX BOJIH.

OnbiT Fepua

20.9

CsoiicTBa
3NEKTPOMarHUTHbIX BOJH

21.10

MpuHUMN pagmnocsasu.
TenesnpaeHue.

Ncnonb3oBaHWe pPaaAnOBO/IH B PAANOBELLAHMN,
Pagnonokauma. NoHAaTne o TenesngeHunun. Passmutue
cpeacTs CBA3MU

2211

KoHTponbHasa paborta Ne2
no teme «KonebaHua un
BOJIHbI»

YmeHune NPUMEHATb NON1ly4YeHHble 3HaHUA Ha

npakTuKe.

23.1

BeeneHue B ONTUKY.
CseToBble Nyun

24.2

OCHOBHbI€ 3aKOHbI
reomMmeTpuUYecKon onTUKK
3aKoH NpenomneHun ceeTa.

25.3

JlabopamopHas paboma Ne4
«H3mepeHue nokasamens
npesoMaAeHUs CMeKAa»

MN3mepeHune NnokasaTena NpesioMeHuna CTekna




26.4

JlabopamopHaa pabomaNe5
«OnpedeneHue onmuyeckol
Cusnbl U ¢hoKycHo20
paccmosHusa cobuparoueli
/IUH3b6I»

HaxoxaeHne onTMYecKom cubl U GOKYCHOro
paccTonaHuMA cobupatowen NMH3bI.

27.5

An cnepcuA ceeTa

AsneHune auncnepcmun

28.6

JlabopamopHas paboma Ne6
no meme: «3amepeHue
01UHbI c8emMo8oli 80/1HbI»

OcBoeHMe 3KCNepUMEeHTaIbHOro MeTo/la OLeHKM
O/IVHbI CBETOBOM BO/IHbI C MOMOLLbIO ANPPAKLMOHHOM
pelweTkn

29.7

JlabopamopHasa paboma Ne7
no meme: «HabnrodeHue
UHMepgepeHyuu,
dughpaxkyuu u noaapuzayuU
ceema»

3KcnepumeHTanbHoe HabatogeHne BOJIHOBbIX CBOMCTB
cseTa

30.8

MN3nyyeHue n cnekTpsl.
LLIKana aneKkTpomMarHuTHbIX
N3NIy4EeHUN

3HaTb LWKany 3/1eKTPOMArHUTHbIX U3/TYYEHNUI

31.9

PeweHune 3aaay no teme:
«M3nyyeHme 1 cnekTpbl» C
BbINOJIHEHNEM
JlabopamopHoli pabomei
Ne8 no meme :
«HabnwodeHue crnaowHozo u
AuHelilYamozo criekmpos»

32.10

O6o6uatoue-
NOBTOPUTE/IbHOE 3aHATME NO
Teme «Onmuka»




33.11 KoHTponbHas paboTta Ne3
no rteme: «OnNTUKa»
34.1 3akoHbl poTo3dPeKTa 3aKoHbl BHewHero ¢potosadpdekTa
35.2 ®oToHbI. [MnoTesa ae OnbITbl BaBunoBa. BonHoBble CBOMCTBA YacTull,
bpoinsa Ondpakuma sneKkTpoHos.
36.3 KBaHTOBbIE CBOMCTBA: doToxmmmnyeckme peakumu
CBETOBOE AaBNeHue,
XMMUYecKoe AeicTeme cBeTa
37.4 KBaHTOBblE MOCTYNaThbI MocTtynatbl Bopa ANCKPETHOCTb SHEPreTUYecKnx
bopa. N3nyyeHne n COCTOSIHUIM aTOMOB.
noraoLLeHMe cBeTa aToma.
385 Nazepbl PaccmoTpeHue B cpaBHEHMM CBOWCTB 1a3epHOro
N3y4eHuUA U U3nydeHna obbIMHOTO NCTOYHMKA CBETA
39.6 Ob6obuiatoule-
NOBTOPUTE/NIbHOE 3aHATUE MO
Teme KAmomHasa ¢usuxka »
40.7 JlabopamopHasa paboma Ne | OnpeaeneHune no Tpekam MUKPOOOBHEKTOB MX
9 no meme: «M3y4yeHue HEKOTOpPbIX CBOMCTB: SHEPTUN, MMNY/IbCA, 3aPAAa,
MpeKo8 3aPAHEHHbIX yAenbHOoro 3apaga.
yacmuy, rno 20moesim
¢omoezpagpuam»
41.8 PagnoaKTMBHOCTb MpaBuao cmelLeHnA Ana BCeX BUA0B pacnaja.
42.9 DHeprua cBA3M aTOMHbIX O3HaKOMUTLCS CO CNocobamu pacyeTa SHEPTUM CBA3M
agep.
43.10 LlenHaa apepHan peakuus. N.B.KypuaToB — Bblaatowmiica yueHblt Poccum




ATOMHaA IN1EKTPOCTaHUUNA

44.11 MpumeHeHne G13nKKM agpa O6.1acTb NCNOIb30BAHNA SOCTUNKEHNN PUSUKM AAPa HA
Ha NpaKTUKe. NnpaKkTuKe
Buonoruyeckoe aeicrene
PaLMOaKTUBHbIX U3/TyYeHUI
45.12 dnemeHTapHbIe YacTmubl
46.13 Ob6obuwatoule-
NOBTOPUTENIbHOE 3aHATME MO
Teme «®U3nKa aToMHOro
aapa», «3emeHTapHble
YyacTmubI»
47.14 KoHTponbHasa paboraNe4 no
Teme «KBaHTOBas pusmka»
48.1 ®ur3myeckada KapTmHa mmpa MoHMMaTb cMbicn GU3NYECKOM KapTUHbBI MMpa
49.1 HebecHas cdepa. 3Be3gHoe 3HaTb/MOHNUMATb CMbIC/ MOHATUIA: HebecHas
Hebo chepa, aKNMNTUKa, HebeCHbIN 3KBaTOP,
HebecHbIi MepuamnaH, cossesame.

50.2 3akoHbl Kennepa YMeTb onucbiBaTb U OOBACHATb ABUKEHUE
HebeCHbIX Te1 U UCKYCCTBEHHbIX CNYTHUKOB
3eman

51.3 CtpoeHune ConHevHom 3HaTb/NOHMMATb CMbICN NOHATUIA: 38343,

CUCTEMDI naaHeTa, actepouns, KOMeTa, METEOPHOE TeNo

52.4 Cuctema 3emna-JlyHa 3HaTb/MOHUMATbL CMbICA NOHATUIA: 3BE343,
njaHeTa, actepouns, KOmeTa, MeTeopHoe Tesio

53.5 O606weHne ceBeaeHns o 3HaTb/NOHNMATL CMbICA NOHATUIA: doToCdhepa,




ConHuge, ero UCTOYHUKU
3HEeprun U BHyTpeHHee

Xxpomocdepa, CoNHEeYHasA KOPOHA, BCMbILWKM,
npoTybepaHLbl, COTHEYHbI BETEP

CTpoeHue
54.6 dusnyeckaa npupoaa 3sesn, 3HaTb/NOHNMATb BHYTPEHHEE CTPOEHUE 3BE3],
rNaBHOM NOCNEA0BATENBHOCTU
55.7 Hawa ranaktuka Tunbl ranakTuK 3HaTb/NOHUMATb CMbIC/T MOHATUIA: TaNaKTUKA,
Hawa [anaKkTuKa
56.8 MpouncxoxaeHne un 3HaTb/NMOHUMATb CMbIC/T MOHATUIA: TaNAKTUKA,
3BOJIIOLMA FaNaKTUK.
YMeTb onucbiBaTb CTPOeHWe BceneHHoM
KpacHoe cmelueHne P
57.9 Kun3Hb 1 pasym BoO YMeTb onncbiBaTb CTpoeHne BeceneHHoM, BuAbl
BCENEHHOM ranakTuk
58.1 KnuHemaTunka matepmnanbHon | MoBTOpeHMe Yepes cocTaBaeHne Tabnmupl. 3HaTb OCHOBHbIE 3aKOHbI, PopMmybl,
TOYKM YypaBHEHUA, yMeTb UX MPUMEHATb
59.2 JnHaMunKa matepunanbHo 3HaTb OCHOBHbIE 3aKOHbI, popmybl,
TOYKM YPaBHEHWA, yMEeTb UX MPUMEHATb
60.3 3aKOHbI COXpaHEeHUA. MoBTOpeHMe Yepes cocTaBieHMe Tabanybl 3HaTb OCHOBHbIE 3aKOHbI, Popmybl,
YypaBHEHUA, yMETb UX MPUMEHATb
61.4 Mepuogmyeckoe asukeHune. | MoBTopeHMe Yepes cocTaBaeHUe Tabaumupl. 3HaTb OCHOBHbIE 3aKOHbI, popmybl,
PenATMBUCTCKaA MexaHMKa YypaBHEHUA, yMETb UX MPUMEHATb
62.5 MKT. TepmoanHamuka MoBTOpeHMe Yepes cocTaBieHMe Tabanybl. 3HaTb OCHOBHbIE 3aKOHbI, PopMybl,
YPaBHEHUA, yMeTb UX MPUMEHATb
63.6 [a30Bble 3aKOHbI MoBTOpEHME Yepes cocTaBeHMe TabaunLbl. 3HaTb OCHOBHblE 3aKOHbl, GOPMYbl,

YpaBHEHUA, YMETb UX NPUMEHATb




64.7 dneKTpocTaTMKa MoBTOpeHWe Yepes cocTaBNeHne TabauLbl. 3HaTb OCHOBHbIE 3aKOHbI, GOPMYbl,
YPaBHEHUSA, YMETb UX MPUMEHATb

65.10 NTorosas KOHTPO/IbHasA 3HaTb OCHOBHbIE 3aKOHbl, POPMYbI,
paboTa YPaBHEHMA, YMETb UX MPUMEHATb
66.11 PeleHue TecToBbIx 3aaaHunin | MoBTopeHMe Yepes cocTasieHne Tabanupi. 3HaTb OCHOBHbIE 3aKOHbI, POPMYbI,

YPaBHEHUSA, YMETb UX MPUMEHATb

8.0nucanme yueOHO-METOIUYECKOTOM MaTePHAIbHO-TEXHUYECKOTo obecriedeHrsi 00pa3oBaTeIbHON AeITeIbHOCTH.
Jluteparypa ais yyaumuxcst
VYyeOnuk: «®uszukal O»- Arop: .. Mskumes, b.b. byxosues, H.H. Cotrckuii, U3natensctBo Mocksa «lIpocsemenne»2009roz
MeToaudeckue Iocoous:
1.®usuka «Mexanunkay», cocrapurens JI.A.Kupuk , uznarensctso «I'umuaszus UJIEKCA», M, 1998r.

O0o3Ha4yeHNsl, COKPaIICHHUS .

K3C KM EI'D — koapl 351eMEHTOB CO/Iep KaHUs KOHTPOJIbHO-U3MEPUTENbHBIX MaTepuanos EI'D.

KITY KM EI'D — xoabl NpoBepsieMbIX YMEHHI KOHTPOJIbHO-U3MEPUTENBHBIX MaTepuanos EI'D.

P. — A.Il.PeimkeBuu. @usnka. 10 — 11 xkmaccel. CoopHuk 3ama4d. — M.: «JIpoday, 2006.

VYyeOnuk: «®usukal 1»- Aprop: .. Mskumes, b.b. byxosnes, H.H. Cotckuit, M3garensctBo Mocksa «lIpocsemmenne»2009ro
MeTtonuyeckue nocoousi:
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MpunoxkeHue
KOHTPOJIbHO — OLEHOYHbIA MATEPUAN

OUEeHKa NUCbMEHHbIX CaMOCMOAMesbHbIX U KOHMPObHbIX pabom

OueHKa «5» cTaBMTCA 3a paboTy, BbINOHEHHYIO 6€3 OWKNOBOK U Heg04eTOB MW MMELOLLYIO He Bonee 04HOMo HeZoueTa.
OueHKa «4» cTaBuTCA 3a PaboTy, BbINONHEHHYIO MOJHOCTbLIO, HO MPU HA/IMYMK B Hell:
a) He bonee ogHOM Herpybon OWNOKM M OAHOrO HeA04ueTa,
6) nnn He 6osee ABYX HEAOYETOB.
OueHKa «3» CTaBMTCA B TOM C/ly4ae, eC/Iv yY4eHUK NPaBUIbHO BbINOJHWUA HE MEHEE NOJI0BUHbI PaboTbl AW A0NYCTUA:
a) He bonee AByX rpybbIX OWNOOK,
6) nnm He 6onee ogHol rpybol OWNBKM M 0QHOTO HEAOYETA],
B) Win He 6onee ABYX-TPeX HerpybbIxX OWNOOK,
r) unu ogHol Herpyboit oWNBKM U Tpex He0UETOB,
4) UM NPpU OTCYTCTBUM OWMBOK, HO NPU HannunK 4-5 HeA0YETOB.

OueHKa «2» CTaBMTCSA, KOrAa YMC/I0 OWKOOK M HEAOYETOB NPEBOCXOAMUT HOPMY, NMPU KOTOPOW MOXKET ObITb BbICTaB/IEHA OLLEHKA «3», UM eC/IM NPAaBU/IbHO BbINOJIHEHO
MeHee NoJI0BUHbI PaboTbl.

OueHKa «1» cTaBuTCA B TOM CQly4ae, eC/1 Y4EHUK He NPUCTynan K BbINOJIHEHUIO pa6OTbI U1 NpPaBUAbHO BbIMO/IHUN HE 6onee 10 % Bcex BHAaHMVI, T.e. 3anncan ychosume
OAHOVI 3a4a4yn B O6Ll.|,er|pVIHﬂTbIX CMMBO/IMYECKMX 0603HAUYEHMAX.

Yuutenb nmeeT NPaBo NOCTaBUTb YYEHUNKY OLLEHKY Bbille TON, KOTOpaAa npeaycmoTpeHa «kHOpmammn», eCaim yYHeHUKOM OPUrnMHabHO BbINMOJ/IHEHA pa60Ta.

OueHKa ycmHbix omeemos

OueHKa «5» CcTaBMTCA B TOM CQly4vae, ecnun yqau.l,mﬁcn:



a) O6HaDY)KVIBaeT NnoNHOE NOHMaHune ¢M3W-IeCK0171 CYLWWHOCTHN pacCMaTpnuBaembIx ABNEHUN U 3aI-(OHOMepHOCTEI7I, 3HaHWE 3aKOHOB U Teopm7|, ymeeT noarsepanTb UX
KOHKPETHbIMU NpUmepamMmu, NpuMeH1Tb B HOBOWM cnTyaunn 1 npu BbINOJTHEHUU NPAKTUYECKUX 3a,u,aHm71;

6) paeT ToYHOe onpeaeneHne U UCTONIKOBAHWE OCHOBHbIX MOHATUI, 3aKOHOB, TEOPUIA, a TaKXKe NpPaBubHOe onpeaeneHme GU3NYECKUX BEIMYUH, UX eAUHULL, U
cnocob0oB n3mepeHus;

B) TEXHWUYECKU FPAMOTHO BbINOJIHAET GU3NYECKME OMbITbI, YEPTENKM, CXEMDbI, TPAPUKM, CONYTCTBYHOLLME OTBETY, NPABMILHO 3anncbiBaeT GOPMY/ibl, NOb3YACH
NPUHATOM CUCTEMOW YCNOBHbIX 0603HaYeHNI;

r) Npu oTBETE He NOBTOPAET AOC/NOBHO TEKCT yYebHUKa, a ymeeT 0TobpaTh rnaBHoe, 06Hapy»KMBaET CAaMOCTOATENbHOCTb M apryMeHTUPOBAHHOCTb CyXKAEeHWUI, ymeeT
YCTaHOBMUTb CBA3b MEXKAY M3YyYaeMbIM 1 paHee M3yYeHHbIM MaTepmaiom Mo Kypcy GU3MKK, a TaKKe C MaTepunaiom, YCBOEHHbIM NMPU U3YYEHUM APYIMX CMEMKHbIX
npeameTos;

) yMeeT NoAKpennTb OTBET HECNIOMKHbIMU AEMOHCTPALMOHHbLIMU ONbITaMU;
e) ymeeT aenatb aHanus, 0606L1eHMUA U cobCTBEHHbIE BbIBOAbI MO AaHHOMY BONPOCY;
) yMeeT caMocCToATE/IbHO U PaLMOHa/IbHO PaboTaTtb C y4eBHUKOM, AOMNONHUTENbHOMN NUTEPATYPOM U CNPaBOYHMKAMU.
OueHKa «4» CTaBUTCA B TOM C/ly4Yae, ec/iv OTBET YA40BNEeTBOPAET Ha3BaHHbIM Bbile TPeboBaHMAM, HO yYaLlmiics:
a) AonycKaeT oAHy Herpybyto owmnbKy unun He 6osiee ABYX HEAOYETOB U MOXKET UX UCMPABUTb CAMOCTOATE/IbHO, UM NPU HEBObLIOW NOMOLLM YYUTENS;

6) He obnasaeT 4OCTAaTOYHbIMWU HaBbIKaMM PaboTbl CO CMPABOYHOM IMTEPATYPO ( HANPUMEP, YYEHUK YMEET BCE HAUTK, NPaBUIbHO OPUEHTUPYETCA B CMPABOYHMKAX,
HO paboTaeT MmeasieHHO).

OueHKa «3» CTaBMTCA B TOM C/Qly4vae, ecnun yLIaU.LMﬁCFl npaBu/IbHO NOHUMaeET d)VIBVILIECKle CYWHOCTb paCCMaTpnBaeEMbIX ABNIEHUN U 3aKOHOMepHOCTEﬁ, HO Npwn OoTBETE!:

a) obHapyKMBaeT oTAeNbHble NPobHesbl B YCBOEHUM CYLLECTBEHHbIX BOMPOCOB Kypca GU3NKK, He NPenaTCcTBYIoLWMe AalbHeNWeMy YCBOEHNIO NPOrPaMMHOro
maTtepuana;

6) MCNbITbIBAET 3aTPYAHEHUNA B NPUMEHEHUN 3HaHMﬁ, HeO6XOAMMbIX ANA peweHnA 3a4a4 pa3/IndHbiX TMNOB, Npn 06bACHEHUU KOHKPETHbIX ¢M3M‘-IECKVIX ABNEHUM Ha
OCHOBE TEOPUN N 3aKOHOB, U1K B NOATBEPHKAEHUN KOHKPETHbLIX NTPUMEPOB NPAKTUYECKOIo NPpUMEHEHNA TEOPUMU,

B) OTBEYaAET HEMOJ/IHO Ha BOMPOCHI y4ynTena ( ynycKaa un OCHOBHOG), M1 BOCNpPon3BoauUT coagepaHme TeKCTa y‘-IE6HMKa, HO He4OCTAaTO4YHO NMOHMMaET OTAe/IbHbIE
NnoNoXeHnAa, Mmelollne BaxXHoe 3Ha4YeHne B 3TOM TEKCTe,



r) obHapyKMBaET HeAOCTaTOYHOE MOHMMAHWE OTAE/bHbIX MONOXKEHMWI NPU BOCNPOM3BEAEHMUM TEKCTA YYebHMKa, UM OTBEYAEeT HEMOJIHO HA BOMPOChI yunTens,
A0MNycKasa ogHy-ABe rpybble oWnbBKM.

OueHKa «2» CTaBUTCA B TOM CQly4dae, eC/n YY4EHUK!
a) He 3HaeT N HE NOHUNMaEeT 3HaYUTE/IbHYHO NI OCHOBHYIO YaCTb MPOrpaMmMHOro maTtepuasnsa B npegenax noCcraB/ieEHHbIX BOMPOCOB,

6) unn nmeet cnabo chopMyIMPOBaAHHbIE M HEMOJIHbIE 3HAHUA U HE YMEeT MPUMEHATb UX K pelleHMI0 KOHKPETHbIX BOMPOCOB M 3a4a4 No 06pasyy U K NpoBeAeHUIo
OMbITOB,

B) AW Npu oTBeTe AonycKaeT 6onee AByX rpybbix OLMOOK, KOTOPbIE HE MOMKET UCMPABUTL AaXKe NPU NOMOLLM YUUTENS.
OueHKa «1» CTaBUTCA B TOM C/1y4ae, eC/iv YYEHUK HE MOXET OTBETUTb HM Ha OAUH U3 MOCTaB/IEHHbIX BOMPOCOB.

OueHKa 1a60pamopHbIX U npakmu4yeckux pabom

OueHKa «5» CTaBUTCA B TOM C/ly4ae, ec/iv yYalmincs:
a) BbINONHWA paboTy B NO/IHOM o6beme ¢ cobatoaeHnem HeobxoAMMOl NocneAoBaTeIbHOCTU NPOBEAEHNS OMNbITOB U U3MEPEHUI;

6) CaMOCTOATE/NIbHO U PAaUMNOHANIbHO Bbl6pa}'l M noaroTosuvn ONA onbiTa BCE HeO6XOAVIMoe o6opy,a,OBaHv1e, BCe ONbITbl NPOBEN B YCNIOBUAX U peXUMax,
O6ECI‘IE‘-IMBaPOLU,VIX nosy4yeHue pe3ysibtatoB U BbIBOAOB C Hamnbonbluen TOYHOCTbIO;

B) B NpeACTaB/AeHHOM OTYeTe NPaBU/IbHO M aKKypaTHO BbINOHWUA BCE 3aNUCK, TabanLbl, PUCYHKU, YepTeXKU, TPadUKK, BbIYUCIEHUA 1 caenan BbiBOAbI;
r) NpaBUABLHO BbIMOAHWA aHaN3 NOrPeLIHOCTel;
A) cobnogan TpeboBaHuA 6esonacHOCTU TpyAaa.
OueHKa «4» CTaBUTCA B TOM C/ly4ae, eC/v BbINOHEHbl TpeboBaHMA K OLgHKe 5, Ho:
a) onbIT NPOBOAN/ICA B YCI0BUAX, He 0becneymBalolmMX 40CTaTOYHOM TOYHOCTU USMEPEHUIA;
6) nam 6110 AoNyLLEHO ABa-TPU HeJo4YeTa, UK He bonee oaHOM Herpybon oWNBKM M 0AHOTO HeaoueTa.

OueHKa «3» cTaBuTCA, ecv paboTa BbINOAHEHA He MOJIHOCTbIO, HO 06BbEeM BbINO/IHEHHOWM YacTM TAKOB, YTO MOMKHO CAENaTb BbIBOAbI, AN €CN B X04e NPOBeAeHMUs onbiTa U
n3mepeHuit 6b1an goNyLLeHbl cieaytolme oWmnbKu:



a) onbIT NPOBOAM/CA B HEPALMOHA/IbHbIX YC/I0BUAX, YTO MPMBENO K NOYYEHUIO Pe3ynbTaToB ¢ 60/blueit NOrpeLwwHoCTbIo,

6) nnm B oTyeTe BbiNK AONYLEHbI B 06LWEN CNOXKHOCTU He 6onee ABYX OWMOOK ( B 3anmcAX eANHUL, N3SMEPEHUSAX, B BbIUMCIEHMAX, rpadunKax, Tabanuax, cxemax,
aHanu3e norpewHocTen M T.4.), He NPUHLMNMANbHOrO 4NN AaHHOM paboTbl XapaKTepa, He NOBAUABLUMX Ha Pe3yAbTaT BbIMOAHEHUA,

B) U1 He BbINOJIHEH COBCEM U/ BbINOJIHEH HEBEPHO aHAa/1IN3 I'IOI'pELIJHOCTEﬁ,

r) unu paboTa BbINOJHEHA HE NO/IHOCTbIO, OAHAKO 06bEM BbINOAHEHHOM YacTU TaKOB, YTO MO3BONAET NONYUYUTb NPaBUIbHbIE Pe3ynbTaTbl U BbIBOAbI MO OCHOBHbIM,
NPUHUMMNNANBHO BaXKHbIM 3a4a4am paboTbl.

OueHKa «2» CTaBUTCA B TOM C/lyyae, eciu:

a) paboTa BbINO/IHEHA HE NO/IHOCTbLIO, N 06bEM BbINOJHEHHOM YacTK pPaboTbl HE NO3BOIAET CAeNaTb NPaBUbHbIE BbIBOADI,

6) MK ONbITbl, U3MEPEHUSA, BbIYUCAEHMUSA, HABNOAEHUS NPOU3BOAUINCE HEMPABU/IBHO,

B) /N B X04e paboTbl M B OTYETE OBHAPYKMAUCH B COBOKYMHOCTU BCE HEAOCTATKM, OTMEYEHHbIe B TPEBOBaAHUAX K OLLEHKe «3».
OueHKa «1» cTaBMTCA B TEX C/TyHanX, KOr4a y4YallmMincsa COBCEM He BbINOAHUA paboTy namn He cobaoaan TpeboBaHMit GesonacHOCTU Tpyaa.

B Tex cnyyasx, korga y‘-laUJ,Ml\;lCFl NOKa3an OpVII'MHaI'IbeII‘a n Hanbonee paLI,VIOHa/'IbeIﬁ noaxoA K BbinoJIHEHUIO pa6OTbI 1 B npouecce pa6OTbI, HO He nsberkan Tex UNU UHbIX
HeAO0CTaTKOB, OUEHKa 3a BbINMNO/IHEHNE pa6OTbI NO YCMOTPEHUIO YHUTENA MOXKET 6bITb NOBbILWEHA MO CpaBHEHUIO C YKa3aHHbIMU Bbille HOpMaMMW.



NucTpyKnusi Mo BHINOJHEHHIO padoThl

Ha BbImosiHeHne MpOMeXyTOUHOM aTTecTanuu no gusuke naercs 45 munyT. Pabota coctout u3 nByx uvacteil. Yacts 1 comepxxur 7
3amanuil. Yacte 2 comepkuT 2 3adaHus 3aJaHus JOJDKHBI OBITh TPOpEIIaHbl Ha MPOIMEYaTaHHBIX JHCTax B KiIeTouky. [lpu
BBINIOJIHEHUH 3a/1aHuii Bbl Mokere mosib30oBaThes 4yepHOBUKOM. OOpamaeM Baie BHMMaHue, 4TO 3alKMCH B YEPHOBUKE HE OyAyT
YUHUTBIBATHCS MPU OLIEHUBAHUU PAOOTHI.

CoBeTryeM BBINIOJIHATH 3aJaHUs B TOM MOPSAKE, KaK OHU JaHbl. [[j1s1 3KOHOMHH
BPEMEHHU MPOIYCKalTEe 3aJaHue, KOTOPOE HE YAAETCS BBITOJHUTH Cpa3y, U MEPEXOJUTE K cienyromemMy. Eciu rmocie BbIOJIHEHNs BCer
pabotel y Bac octanercsa Bpemsi, Bbl cMokeTe BepHYTbCS K MPOMYUICHHBIM 3aJaHusAM. bamel, noixydeHHsle Bamu 3a BBINONIHEHHBIE
3amanus, cymmupytorcs. IloctapaiiTech BBIIOJIHUTH KaK MOXKHO OOJbIIe 3aJaHUil M HaOpaTh HauOoJsblIee KOJUYECTBO OaioB. 3a
Ka)K710€ U3 BBINOJHEHHBIX 3a1aHuii A1 — A7 BeictaBisgercs 1 0ami, eciu OTBET NpaBUIbHBIN, U 0 GaIoOB, €CJIM OTBET HENPABWIBHBIN. 3a
BbINOJIHEHHE 3afaHuii B1-B2 BeictaBnsercst ot 0 10 2 0ayuioB B 3aBUCHMOCTH OT IOJIHOTHI U NMPABUIBHOCTU OTBETa. MaKCHUMallbHOE
KOJIMYecTBO Oamos: 11.

IKAJIA
AJI NepeBo/ia YHCJIa NPABUIBHBIX OTBETOB B OLICHKY 110 NATHOANILHOM IIKaJIe

KosunuecTBO 0-21(35 |6-8 |9-11
0ajLi10B
Ouenka 2 3 4 5




Hrorossi cpes no ¢pisuke 10 kiace

on

BAPUAHT 1
Yacte A

K xaswcoomy 3a0anuro wacmu A O0amo HeCKONbKO 0meemos, U3 KOMOpvlX MOAbKO O00UH GepHuli. Pewume 3a0anue, cpasHume nonyueHHullil omeem C
npeoiodceHHbiMU. B omeeme yxazame HoMep 3a0aHus u cCOOMEEMCcmayrouyIo OYKey ¢ NpagUIbHbIM OMEEnOM.

Uy MHG A

=
L

40+

C D

0 6 t:‘-; A.1 Ha pucyHke npejcTaBieH rpag K 3aBUCHMOCTH CKOPOCTH OT BPEMEHH IS Tella, TBUKYIIETOCs TPSIMO-
nuHelHo. Hanbombinee Mo Moyt yCKOpeHHE TeJI0 UMENO Ha Y4acTKe
1. OA
2. AB
3. BC
4. CA

L n
T T

h--l----r--rr--

il e

A.2 Kakyro cuny Hajo npuioxuTh K Teny maccoi 200 r, yToObl OHO ABUTajIOCh
¢ yckopenueMm 1,5 m/c: ?

1) 01 H 2) 02 H 3) 03H 4) 04 H

A.3 KakoBa kuHeTHueckas sHeprusi aBromoomsist maccoir 1000 Kr, ABHIKYIIETOCS
CO CKOpOCThI0 36 KM/4?

1) 36-10: Jix 2) 648-10: Jix 3) 10: Jix 4) 5-10: Ix



A.4. Kakyro MOIITHOCTh pa3BUBAeT ABUTATENh aBTOMOOMIIs Tipu cuite Taru 1000 H, ecim aBToOMOOMITE IBHMIKETCS pABHOMEPHO CO CKOpOCThi0 20 m/c?
1) 10 kBt 2) 20 kBt 3) 40 xBr 4) 30 kBt

A.5 Ilpu HEM3MEHHON KOHLICHTPALUU MOJIEKYJI UIEaIbHOIO ra3a CpeHss KBapaTUuHas CKOPOCTh TEIIJIOBOIO JBMKEHHS €r0 MOJIEKYJI YMEHBIIWIACH B 4 pasa.
IIpu sTOM naBiieHHE raza

1) ymenbiuiocs B 16 pa3 2) yMEHBIIUIIOCH B 2 paza
3) yMeHBIIUIIOCH B 4 pa3a 4) HE U3MEHUJIOCH

A.6 Ilpu mepexoje U3 cocTosiHUs 1 B COCTOSIHHE 3 Ta3 CoBepIaeT padboTy

p.10° T
A
1.2 .3
A
0 003 0,06yl
1) 2 xJIx 2) 4 x]Ix 3) 6 x/Ix 4) 8 xJIx

A.7 Kak u3MEHHUTCS eMKOCTh IJIOCKOTO BO3YITHOTO KOHIEHCATOPA, €CIIH IJIOMAAb OOKIaI0K YMEHBIIUTH B 2 pa3a, a pacCTOSHUE MEKy HUMHU YBEIIUYHUThH B 2
paza?

1) yBeanuutcs B 2 pasza
2) yMeHbIINTCS B 2 pa3a
3) HE UBMEHUTCSA

4) ymenbiutcs B 4 pasza

Yacto B.

B.1 [lan rpaduk 3aBUCUMOCTH 00bEMa MOCTOSIHHOM Macchl HI€alIbHOTO Ta3a OT Temreparypsl. Mi300pa3ute 3TOT npolecc B KOopaAnHaTax p-T.



|-|“

7 . ..
B.2 B ogHOpOIHOE 3IEKTPUYECKOE TOJIE CO CKOPOCTHIO 0,5 % 10%\/c Breraer AIIEKTPOH U ABMXKETCS MO HANPABICHUIO JMHUN HanpspkéHHOCTH monis. Kakoe
paccTosiHUE MPOJIETUT JIEKTPOH JI0 MOJIHOM MOTepU CKOPOCTH, €CIH MOAYIbh HANMPsKEHHOCTH 1o paBeH 3600 B/m?

OtBeT



Hrorosbiii cpes no isuke 10 kiace

on

BAPUAHT 2
Yacts A

K xaswcoomy 3a0anuro wacmu A O0amo HeCKONbKO 0mMeemos, U3 KOMOpvlX MOIbKO O00UH GepHulil. Pewwume 3a0anue, cpasnume nonyueHHulll omeem C
npeoiodiceHHbiMU. B omeeme ykazams Homep 3a0aHusi U cOOmMEemcmsyouyro 6yKey ¢ npasuibHblM Omeemom

u,

.
o

E
'e
8

T e -

A.1 Ha pucyHke npejactaBieH rpaguk 3aBUCUMOCTH MOJTYJISl CKOPOCTH V OT BpeMeHHU t Juis Tena, JBUKYIIErocs NpsMOJIMHEHHO. PaBHOMEpHOMY JIBUKEHUIO CO-
OTBETCTBYET Y4aCTOK

1. 4B

2. BC

3.CD

4. DE

A.2 Teno paBHOMEpHO ABUXKETCS M0 miockocTu. Cuia qaBieHus Tena Ha MIockocTh paBHa 20 H, cuna tpenus 5 H. Uemy paBeH k03P PUITMEHT TpeHUS
CKOJIbKeHUA?

1)0,8 2) 0,25 3) 0,75 4)0,2

A.3 KakoBa nmoTeHIMalIbHAsI SHEPTHUs cocya C BoJoM Ha Bbicote 80 cM, eciu macca cocyza



paHa 300 r?
1) 240 Ix 2) 2400 JIx 3) 24 Ix 4) 2,4 Ix

A.4 Kakyro paboTy COBEpIIMT CHJIa MPU YAJUHEHUH TMPYKUHBI jKecTKocThio 350 H/m
or 4cM 5o 6 cm?

1) 0,07 Ox 2) 0,35 JIx 3) 70 JIx 4) 35 JIx
AS5. Ecnu naBneHue uaeaibHOTO Ta3a MPU MOCTOSIHHOW KOHIICHTPAIIUU YBEIMYMIOCh B 2 pa3a, TO 3TO 3HAYHT, YTO €r0 aOCOFOTHAS TeMIIeparypa

1) yBennuuiace B 4 pasza 2) yBenuuuiach B 2 pasa
3) yMeHbIIMIach B 2 pasa 4) ymeHbIIuiach B 4 pasza

A.6 IIpu nepexoze u3 coctosiuust 1 B cocTostHue 3 ra3 coBepiuaeT padboTy

p. 10°T1a}
2 3
4l p——y
t :
| ]
o o
1 L]
! :
0 ! ! .
0,02 0,04 V.,

1) 2 xJIx
2) 4 x]JIx
3) 6 x/Ix
4) 8 xJIx

A.7 Tlnockuii BO3AymIHbIN KOHAEHCATOp MMeeT eMKocTh C. Kak M3ME@HHUTCS €T0 €eMKOCTh, €CJIM PACCTOSTHUE MEXIY €ro MJIacCTHHAMU YMEHBITUTH B 3 paza?

1) yBenuuutcs B 3 paza
2) ymeHbIIUTCS B 3 pasza
3) yBenuuured B 9 pas
4) ymenbiutcs B 9 pa3



Yacts B

B.1 Ha rpaduke npeacrapieHa 3aBUCUMOCTb 00beMa UEaIbHOIO ra3a, Macca KOTOPOro HE U3MEHAETCs, OT TEMIIEpPaTyphl Il HEKOTOPOTO 3aMKHYTOT'O
nporecca. Hadepture nanHblii mpouecc B

p-V xoopauHaTax .

VA

7 . ..
B. 2 B o1HOpOiHOE 3IIEKTPUUYECKOE TOJIE CO CKOPOCThIO 0,5 % 10%\/c Breraer ANEKTPOH U JABWXKETCS MO HAMPABJICHUIO JUHUNA HanpsokéHHOCTH Tonst. Kakoe
paccTosiHue MPOJIETUT AJIEKTPOH JI0 MOJTHOM MOTEPH CKOPOCTH, €CIIM MOTYJb HANPsHKEHHOCTH o paBeH 300 B/m?

OtBeT



HroroBbiii cpe3 no (prsuke 10 kiace

on

BAPHUAHT 3
Yacts A
K xaosicoomy 3adanuro wacmu A O0aHO HECKOIbKO OMBemos, U3 KOMOPbIX MOAbKO OO0UH G8epHbuill. Pewume 3adanue, cpasHume noayueHHwlll omeem ¢
npeoiodiceHHbiMU. B omeeme ykazams HoMep 3a0aHUsl U COOMBEMCMBYIOWYI0 OYKEY C NPABUTIbHBIM OMEENOoM

a, Mty

T/

o
=
)
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A.1 Ha pucynke npencraBieH rpaguk 3aBUCHMOCTH YCKOPEHHUS & OT BpeMeHH t AJisl Tena, ABMKYIIErocs MpsMOJMHENHO. PaBHOYCKOPEHHOMY JIBUYKEHUIO Tella
COOTBETCTBYET MHTEPBAJl BPEMEHH

l.orOmo1lc

2.orlnmo3c

3.0or3m04c

4, otr4106¢C

A.2 KakoBa macca tena, kotopoe o Biusiauem cubl 0, 05 H momydaer yckopenne 10 cm/c2?
1) 1kr 2) 2 kr 3) 0,7 xr 4) 0,5 xr

A. 3 KakoBa kuHeTHUYECKasi YHEPTHsl TeJla Maccoil 1 T, IBUXKYIIETOCS CO CKOPOCThIO 36 KM/4?
1) 50 x/Ix 2) 36 xJIx 3) 72x]Ix 4) 25 xJx

A.4. Jlebenka paBHOMEPHO NOAHUMAET Tpy3 Maccoit 200 kr Ha BeICOTY 3 M 3a 5 ¢. KakoBa MOIIHOCTE aBUTATENS JieOeaKn?



1) 120 Br 2) 3000 Br 3) 333 Br 4) 1200 Br

A.5 Ecnu aBieHne uieaibHOro ra3a MpH MOCTOSIHHOM KOHIIGHTPALUK YBEJIHMYMIIOCH B 2 pa3a, TO 3TO 3HAYUT, YTO ero abCOMIOTHAS TeMIIepaTypa

1) yBenuumiiach B 4 pa3za 2) yBenuuuiach B 2 pasza
3) ymeHbLIMIach B 2 pasa 4) ymenbiiuiacs B 4 pasza

A.6 Ilpu nepexoje u3 cocrosinus 1 B cocTosHue 3 Ta3 coBepiaer padbory

2107 TIa

A

T

0000 0,02 paf
1) 2 xJIx
2) 4 x]JIx
3) 6 x/Ix
4) 8 xJIx

A.7 PaccTostHre MEXTy JBYMSI TOYCUHBIMU JICKTPUUCCKUMU 3apsIaMH YBEIMYHIIHM B 2 pa3a, U 00a 3apsaa yBeauunin B 2 pa3a. Cuiia B3auMOICHCTBHS MEXKILY
3apsiiaMu

1) ymenbmmnace B 4 pasza
2) yMeHbIInIach B § pa3
3) ymenbmmiace B 16 pas
4) He u3MeHusIach

Yacts B



B.1 Ha rpaduke npencraBiieHa 3aBUCUMOCTD JIaBIICHUS HICATHHOIO Ta3a, Macca KOTOPOTO HE U3MEHSETCS, OT TeMIIepaTyphl Uit HEKOTOPOTO 3aMKHYTOTO
npouecca. Hauepture nanuslii mpoiecc B koopauHarax p-V

rA 4

7 . .
B.2 B o1HOpoAHOE 3IIEKTPUUECKOE TOJIE CO CKOPOCTBIO 0,5 10°\y/c preraer JIEKTPOH U JBUXKETCS 110 HANPABICHUIO JIMHUN Hanpsbk€HHOCTH noui. Kakoe
paccTosiHUE MPOJIETUT HIIEKTPOH JI0 MOJHON MOTEPU CKOPOCTH, €CJIM MOJYJb HAaNpsHKEHHOCTH NoJst paBeH 600 B/m?

OtBeT



Yacts A
BapMaHT 1 2 3 4 5 6 7
1 3 3 4 2 1 3 2
2 4 2 4 2 2 4 1
3 2 4 1 4 2 1 4
Yacrs B
B.1
1.BapuanT
3)
P

OT1BeTHhI



2 BapuaHT

3 BapuaHT
A 5
A, %;%
3
1 2
0




B.2
1 Bapuanr .

HpI/I JBMKCHUU 110 JIMHUAM HaHpﬂ}I(éHHOCTH OJICKTPOH UCHBITBIBACT TOPMOKCHHUC. ITo TEOpPEME O KHHETHYECKOM OHEPIrur USMCHCHUC KUHETHYECKOU OHEpPIruun

5
paBHO paboTe eicTBYIONIeH cuiibl. B 1anHOM citydae 0.5m,v" = eE Y:0TKy1a HAXOJIMM PACCTOSIHUE, KOTOPOE TPOJICTHT JIEKTPOH JI0 MOJIHOW TIOTEPU CKOPO-
CTH:

 mp? 9,110 kr-0,25-10" m?/c? PP
= 2¢E 2-1.6-10-1 Kx-3600 BI.-'"M = M= < CM.

2 BapuaHT

[Ipn nBMXKEHNN O JIMHUAM HANPSHKEHHOCTHU AJIEKTPOH UCIIBITHIBAET TOPMOXKEHHE. [10 TeopemMe 0 KHHETHYECKOM SJHEPIMY U3MEHEHHE KHHETUYECKON SHEPTUN

>
paBHO paboTe JeiicTByomel cuibl. B taHHOM ciyuae 0,5mv" = eE *:0TKy/1a HAXOAMM PacCTOSIHUE, KOTOPOE MPOJIETHT HJIICKTPOH JI0 TOJTHOH MOTEPU CKOPO-
CTH:

ma? 9.1-1073 gkr-0.25- 101 a2 /2
X=—— = —— =0,24 m=24 cm.
*T2E " 2-1.6-10 1 Kx1-300 B/ Mo




3 BapuaHT

HpI/I JABHWXXCHHWMH 110 JIMHHUAM HaHpH)KéHHOCTI/I OJICKTPOH UCHBITBIBACT TOPMOKCHUC. Ilo TEOpEME O KUHETHYCCKOMN OHEPIruu U3MCHCHUEC KUHETHYECKOU OHEpPIruun

>
paBHO paboTe eicTBYIONIeH cuilbl. B 1anHOM citydae 0.5m,v" = eE Y:0TKy1a HAXOJIMM PACCTOSIHUE, KOTOPOE TPOJICTHT AJIEKTPOH JI0 MOJIHOW TOTEPU CKOPO-
CTH:

_ '”Tr:'12 . 9.1-10 3l kr-0.25- |D“’ }.[3!,-"{:: 012 e
= 26E  2-1.6-10 HK-‘I'ﬁﬂﬂBf'M = U lo M= CML




Koxuduxarop

3JIEMEHTOB CO/IePKAHUSA U TPeOOBAHMI K YPOBHIO NOAT0TOBKH BbIIMIYCKHUKOB 00111€00pa30BaTe/JIbHbIX YUPeKAeHUI 1J1s1 IPoBeIeHHus MPOMeKYTOYHOM
arrectanuu no ®PU3UKE

Koaudukatop snemeHTOB cojep:kaHusi o ¢u3nke U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBITYCKHHUKOB O0IIE00pa30BATENIbHBIX YUPEKICHUH ISl MPO
MEKYTOUYHOM aTTECTAIlMH SIBJISCTCSI OJHUM W3 JOKYMEHTOB, OIPEICIISIONINX

cTtpyktypy u coxaepxkanue KMM EI'D. On cocraBien Ha ocHoBe DenepaibHOrO

KOMITOHEHTa TOCYIapCTBEHHBIX CTaHJIAPTOB OCHOBHOTO OOIIETO M CPEIHETO

(momHOrO) ObmIero obOpazoBanus 1o (usmke, 0a30BbIM U MpodUIbHBIN ypoBHU (puka3z MunoOpazoBanus Poccun ot 05.03.2004 Ne 1089).

B koaudukarop He BKIIOUEHBI AJIEMEHTHI COJIEP)KAHUS, BBIICICHHBIC B
00pa30BaTeIbHOM CTaHIapTe KYpCHUBOM, B CBSI3M C TE€M, YTO JAHHOE COJEp)KaHUE
MOJJICKUT M3YYEHUIO, HO HE SBISETCS OOBEKTOM KOHTPOJIL M HE BKIIOYAEeTCS B TPEOOBAHUS K YPOBHIO MOJATOTOBKHU BBIMTYCKHUKOB.

Pa3nea 1. [lepeueHb 3J1eMeHTOB cOJepKaHUsA, IPOBEPsieMbIX HA MPOMEKYTOYHOM aTTeCTAMN 1O (PU3UKe

B nepBom cronbie ykazaH Koj paszenia, KOTOpOMY COOTBETCTBYIOT KpYIHbIE OJIOKHU cojiepxaHus. Bo Bropom cronllie mpuBeieH Ko dJIeMeHTa
COJIep>KaHus, s KOTOPOTO CO3Ar0TCs MpoBepoUHbIe 3aaanus. KpymHbie 6110Ku cofepkaHusi pa3OuThI Ha O0jee MEIKHE JIEMEHTHI.

Kon Kon DJIEMEHTHI COJIep KaHus,
pazzena | KOHTpOJUPYEMOTO | mpoBepsemsble 3aganusiMu KUM
3JIEMEHTA
1 MEXAHUKA
1.1 KMHEMATHKA
1.1.1 MexaHndeckoe OBIKEHUE U €T0 BUJIBI
1.1.2 CxopocTh
1.1.3 Yckopenue
114 PaBHOMEpHOE NBHKEHUE
1.1.5 ITpsimonHENHOE paBHOYCKOPEHHOE ABU)KEHUE
1.1.6 CBoboaHOe maienne (yCKOpeHne CBOOOHOTO MaICHHUS )
1.1.7 JIBr>KEHME 10 OKPY)KHOCTH C TMOCTOSTHHOM IO MOJYJIIO




| CKOPOCTBIO. LIeHTpOoCTpEMUTENIBHOE YCKOPEHHE

1.2 JJMHAMUKA
1.2.1 NuepuuanbHblie cucremsl oTcuera. Ilepsbiil 3akoH HeroTona
1.2.2 Bropoii 3akon HeroToHa
1.2.3 Tperwnii 3akon HeroToHa
1.24 Cuna TspKecTu
1.25 Cwita ynpyroctu. 3akoH ['yka
1.2.6 Cuna TpeHus
1.3 3AKOHbI COXPAHEHUN S B MEXAHUKE
1.3..1 Nmmynbe Tena
1.3.2 3aK0H COXpaHEHUsI UMITYJIbCa
1.3.3 Pabora cuiibl
1.3.4 MormHocTs
1.3.5 Kunernueckas sHeprus
1.3.6 [ToTeHManbHas SHEPTUS
1.3.7 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUH
2 MOJIEKYJIAPHASA ®U3UKA. TEPMOJINHAMMUKA
2.1 MOJIEKVYJISIPHAS OU3UKA
2.1.1 VYpasaenue p=nkT
2.1.2 YpaBaenune Menneneesa — Kianelipona
2.1.3 W3ompornecchl: M30TepMUYECKUI, M30XOPHBINA, M300apHBIH,
a711abaTHBINA NPOIIECCHI
2.2 TEPMOJANHAMUKA
2.2.1 BuyTtpenHss sneprus
2.2.2 ITepBblii 3aKOH ¥ BTOPOM 3aKOH TEPMOJIUHAMUKI
2.2.3 KTIJI TerymoBoil MammHbl
3 IJIEKTPOJINHAMHUKA
3.3.1 OnexTpuzaius ten .B3aumoneiictBue 3apsiyioB. JIBa Bua 3apsaa
3.3.2 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
3.3.3 3akoH Kynona
3.3.4 HanpsikeHHOCTB 3JIeKTpudecKoro nosst. IlpuHnun cyneprno3uium 31eKTpHYecKUuX noJen
3.35 [ToTeHIHMa SEKTPHUECKOTO MOJs. Pa3HOCTh MOTEHITNAIOB
3.3.6 OnexTpuyeckas eMKocTh. KonaeHcaTop. JHeprusi 31eKTpHUUECcKOro MmoJjisi KOHJeHcaTopa




Pa3nea 2. [lepeyeHb TpeGOBaHHUII K YPOBHIO OATOTOBKH, IPOBEPsieMOMY Ha IIPOMEKYTOYHOM aTTecTanuu no ¢pusnke.

Kon

TpeOOBaAHMSI

TpeﬁoBaHnﬂ K YPOBHIO MNOATOTOBKH BBINIYCKHUKOB, 0OCBOCHUE KOTOPLIX IIPOBEPSACTCH HA HpOMe)l(yTO‘lHOﬁ arrecranuun

1

3nare/IloHuMaTh:

1.1

CMBICT QUBUYECKUX NOHAMUI.

¢dusndeckoe sBIeHUE, (PU3MUECKas BEIMYMHA, MOJEb, T'MIIOTE3A,
¢u3nUecKkuii 3aK0H, TEOpHsl, MPUHIIUII, IOCTYJIAT, IPOCTPAHCTBO, BPEMSI,
BEIIECTBO, MHEPLIMAIIbHAS CHCTEMA OTCYETa,

MaTepuaJibHasl TOYKA, MICAIbHBIM ras.

1.2

CMbICIl cﬁu3uqea<ux 6EJIUYUH.

IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHME, Macca, IUIOTHOCTb, CHIIA,
JIaBJIEHUE, MMITYJIbC, paboTa, MOIIHOCTh, KMHETHUYECKasi SHEeprus,
NOTEHIMATIbHAS YHEPTHUsl, KOA(POUIMECHT MOJIE3HOTO IEHCTBHS, MOMEHT
CHJIBI, MEpPHOJ], 4acTOTa, aMIUIUTyAa KoJIeOaHUH, JJIMHA BOJIHBI,
BHYTPEHHSSl DHEpIusl, yJelbHas TEIUloTa MapooOpa3oBaHus, yAelbHas
TEIUIOTa IUIABJICHMS, y[elbHas TEIUIOTa CrOpaHus, TEMIIeparypa,
abCoIOTHAsT TEMIIEpaTypa, CPeAHssl KUHETHYECKas SHEprusl YacTHI]
BELIECTBA, KOJIMYECTBO TEIUIOTHI, YZAEJIbHAs TEIUIOEMKOCTb, BIAKHOCTb
BO3/1yXa, AJIEKTPUYECKUN 3apsll, CHJIa AIEKTPUYECKOro TOKa,
AIIEKTPUUYECKOE HANPSHKEHUE, FIEKTPUUECKOE CONTPOTHBIIEHHUE, paboTa 1
MOIIIHOCTh 2JIEKTPUYECKOTO TOKA, HAINPSKEHHOCTh JJIEKTPHUUYECKOTO
10JIs, PA3HOCTh INOTEHIMAIOB, IEKTPOEMKOCTb, DHEPIHs
AJIEKTPUYECKOr0 MOJIS;

1.3

CMbIC gbu3uquKux 3AKOHO6, NDUHYUNO6, NOCM)J1AmMoe.

3aKOHBbI JWHaAMUKH HBIOTOHa, 3aKOH BCEMHPHOI'O
TATOTCHUSA, 3dKOH COXpPAaHCHHUA HMITYJIbCa U MEXaHUYEeCKOH SHEPTHH,
3aKOH COXpaHCHHA OJHCPrur B TCIUIOBBIX IMPONECCAX, 3aKOH TCPMOJHMHAMHUKH, 3aKOH COXPAHCHUA DJICKTPUUCCKOTI'O 3apsja.

YMmerh:

ONUCHLIBAMb U 0OBACHAMD.

2.1.1

(lmaneume SAABJICHUSI: PaBHOMCPHOC prIMOHHHeﬁHOQ JBMXKXECHHC,
PaBHOYCKOPCHHOC HpHMOHHHCﬁHOe JABWIKCHUC, NICpCaavy HaBJICHUA
KUIKOCTAMU W Ta3aMu, IIJIaBaHHUE TEJI, MCXaHUYCCKUEC KoJIcOaHHsT U
BOJIHBI, ,Z[I/I(I)(I)y3I/IIO, TCIUIOMPOBOJHOCTh, KOHBCKI[MIO, HU3JTYUCHUC,
HCIMApCHUEC, KOHACHCAIWIO, KHUIICHUEC, IJIABJICHHUC, KPUCTAJIM3alHIO,
QJICKTPpU3aluIO TCJI, B3aHMOﬂCﬁCTBHe QJICKTPUYCCKUX 3apsia0B;




2.1.2

pe3yJabTaThl IKCNEPUMEHTOB!

HE3aBUCHUMOCTb YCKOPEHHUS CBOOOIHOIO

NaJeHUs. OT Macchl IAJAIOLIEro Tejla; HarpeBaHWe ras3a IpU €ro
OBICTPOM CXKaTUU U OXJaXKJICHHE IMPH OBICTPOM pPACHIMPEHUU;
MOBBIIICHUE JIABJICHUs Ta3a MPU €ro HArpeBaHUU B 3aKPBITOM COCY/E;
OpOYHOBCKOE JBIIKEHHE; SJCKTPHU3AIMIO TeNl NPU HX KOHTAKTE;




IlosicHuTenbHAS 3aIMCKa
HToroBast KOHTpOJIbHAs paboTa 3a Kypc (pU3MKH 11 knacca
ba30BbIil ypOBEHB
KonTtponbsHast pabota npearnonaraet NpoBepKy 3HAHUN yJalIuXcs 0 BceM TeMaM Kypca ¢usukul 1 kinacca Ha 6a30BOM ypOBHE.

B pa60Ty BKJIFOUCHBI 3a1aHUS 110 TCMaM.:
Tema kypca ¢msuxm 11 xracca
NeNe 3aganuii

MarnauTHoOE 1oje

1-3

DNeKTpOMarHUTHAST HHIYKITUS.
4-6

Konebanus 1 BOIHBI

7-9

OnTtuka

10-12

W3nmydeHns 1 CIIeKTPEI.

13-15

®du3rKa aToMa ¥ aTOMHOTO SI7pa.

16-18

Brimonnenue KOHTpOHLHOﬁ pa6OTBI paccunuTaHo Ha IBa YpOKa

KonmuectBo BapuaHToB-2

Kpurepuu onenusanust:
«5»- 300

«4» 24-2906

«3» 18-23 06

«2»- Menee 18 6



BapuantNel
1. Jlnuna aKTMBHOM YacTy HpoBoaHKKa 20 cM. YT0JI MeKIy HampaBieHHeM TOKa M MHAyKIHUe# MarauTHoro nons pasen 90°. C kakoii cuioif MarHUTHOE MOJIE C
uHaykiuend SOmTn neiicTByeT Ha MPOBOJHUK, €CJIU cujia Toka B HeM 10 A?
2. Omnpenenute MHAYKTUBHOCTH KaTYIIKU, KOTOPYIO MPH CUJIE TOKAa 6 A MPOHU3BIBAET MarHUTHBINA OTOK 120MBO.
3. YCTaHOBUTBH COOTBETCTBHE:
A. MarnuTHslii otok 1. Tn
b. Marautnas uaayknus 2. JIhx
B. UnnyktuBHocTh 3. I'H
4. B6
4. OnuH pa3 METaInYeCKOE KOJIbIO IaAAET HA CTOSALINI BEPTUKAIbHO [10JIOCOBOM MarHuT TakK, YTO HAJE€BAETCS HAa HETO, BTOPOH pa3 Tak, 4TO MPOJIETAET MUMO
Hero. ITnockocTe KoibIa B 000MX Clly4yasiXx TOpU30HTaIbHA. TOK B KOJIbLIE
BO3HHMKAET B 000UX CITydasix
2) He BO3HHMKACT HH B OJIHOM U3 CIIyYacB
3) BO3HHKAET TOJBKO B IEPBOM CIIydyae
4) BO3HHUKAET TOJBKO BO BTOPOM CIIydae

5. Haitngure O/1C nnaykuuu B KoHType, ecau 3a 0,01c maruuTHbIi notok yBenuuuics Ha 400 mB6.
6. DnekTpoMarHuTHas UHIYKIHS — 3TO:

1) siBneHMe, XapakTepu3ylollee JeiiCTBIe MArHUTHOTO MOJI Ha ABMKYIIUKCS

3apsn;

2) siBNeHUE BOZHUKHOBEHUS B 3aMKHYTOM KOHTYpE 3JIEKTPUUECKOr0 TOKa MpH

W3MEHEHNU MarHUTHOTO MOTOKa;

3)sBiIeHHE, XapaKTepU3yIoliee JeHCTBHE MArHUTHOTO TIOJIS Ha TPOBOTHUK C

TOKOM.

7. MaremaTndeckuii MasITHUK COBEpIIIAa€T CBOOOIHBIC rapMOHUYeCKHe KoieOanusa. Kakyro BeTMunHy MOKHO ONPEICTUTh, €CIIM U3BECTHHI AuHa | 1 mepron
koJiebanuil T MasgTHUKA?

8. Ha PUCYHKC ITOKa3aH rpacpm( 3dBUCUMOCTHU CHUJIbI TOKA B MCTAJNIMYCCKOM IIPOBOJHUKE OT BPpCMCHU. OHpeIIC.HHTC qaCToTy KoJIeOaHMH ToKa.
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9. PaccrosiHue mexay Omwxkaiimumu rpedHsMu BoiaH 10Mm. KakoBa yacToTa yaapoB BOJIH O KOPITYC, €CIIM CKOPOCTh BOJIH 3 M/c ?

B s B S

10. JIy4 cBeTa majaeT Ha IIOCKOE 3epKa0. YTOJI OTPaXeHHs paBeH 24°. YToJI Mex1y MaalolluM JIYIOM U 3€PKAJIOM. ...
11. Eciiu mpeameT HaXOuTCsl OT COOMparomieit JIMH3bI Ha paCCTOSTHUU OOJIbIIE IBOMHOTO (POKYCHOTO PacCTOSHUS, TO €r0 U300pakeHue Oyer. ..

3F 2F F F 2F 3F

12. Kakoe ontuyeckoe sBJIeHUE 0OBACHIET PALY’KHYIO OKPACKY MBUIBHBIX Ty3bIpeii?

1) Mucnepcus 2) dudpakuus 3) Untepdepentus 4) [onspusanms

13. HenpepbiBHBIE (CIUIONIHBIE) CIIEKTPBI JAKOT TEJIA, HAXOISALIUECS

A. TOJBKO B TBEPJIOM COCTOSTHUH IIPH OY€HB OOJIBIINX TEMIIepaTypax;

b. B ra3000pa3HoM MOJIEKYJISIPHOM COCTOSIHUM, B KOTOPOM MOJIEKYJIbI HE CBSI3aHbI MJIM CJIA00 CBSI3aHBI

ApyT € ApyroMm;

B. B ra3000pa3HoM aTOMapHOM COCTOSIHUH, B KOTOPOM aTOMBI IPAKTUYECKH HE B3aUMOCHCTBYIOT

ApYyT € ApyroMm;

I'. B TBEp/IOM HIIM KUAKOM COCTOSIHMH, @ TAK)KE CHIIBHO CXKATbIE ra3bl

14. Kakoe W3 MepEeUnCICHHBIX HIDKE dJICKTPOMArHUTHBIX U3JIy4eHUN HMeeT HauOOJBIIYIO YacTOTY?



A. PagnoBOJIHEL.

b. Un¢pakpacHoe uzinydeHue.

B. Buaumoe usnydeHue.

I'. YaerpaduoneroBoe uzmydeHue.

/1. PEHTT€HOBCKOE U3IIyYEHHUE.

15. Kaxoe u3 npuBeIEHHBIX HIKE BHIPAKEHUI ONPEIENSET HOHSITHE JUCTIepCHs?
A. HanoxeHne KOrepeHTHBIX BOJIH.
b. Pa3nosxeHue cBera B CIEKTP IPU NPEITOMIICHUH.
B. [Ipeobpa3oBaHue eCTECTBEHHOTO CBETA B IJIOCKOMOJIIPU30BAHHBIMN.
I'. Orubanue BOJIHOM NpPensTCTBUI.

J1. HacTuuHOE OTpaKeHUE CBETA HA pa3zelie ABYX Cpe/l.

16. Hanucath Henoctaromuye 0003HaYeHUsI B CICAYIOIICH SIepHON peaKIIHu:
?2+H= 12|\/|g24 + ,He*

17. Arom Harpust 11Na?® cogepxut

11 npotonos, 23 HeilTpoHa u 34 3IeKTpoHA

2)
23 npotoHa, 11 HelTpoHoB u 11 3n€KTpOHOB

3)
12 npoToHOB, 11 HEUTPOHOB U 12 31EKTPOHOB

4)
11 npoTtoHoB, 12 HelTpoHOB U 11 31€KTPOHOB

18. OmpenenuTte, Kakue U3 peakluii HA3bIBAIOT TEPMOSICPHBIMU
A. Peakuuu feneHus JIETKUX saep

b. Peakiiuu neneHust TSOKENbIX Sep

B. Peakuuu cuHTe3a MEXAY JETKUMU SIpaMU

I'. Peakuuu cuHTE3a MEKY TSKEIBIMU SIAPAMU



BapuantNe2
1. TIlo kaTymike mpoTeKaeT TOK, CO3AAIINI MAarHUTHOE 1oJie dHeprueit 5 [k, MarauTHbIi oTok yepes karymky 10 B6. Haiitu cumy Toka
2. Omnpeznenute CUILy TOKa, IPOXOAAIIETO IO MPIMOIMHENHOMY IPOBOIHUKY, IEPIEHAUKYISIPHOMY OAHOPOJHOMY MArHUTHOMY IIOJIIO, €CJIU Ha aKTUBHYIO 4acTb
npoBoaHuKa JiuuHoU 10 cm neiictByer cuna B 50 H nmpu marauTHON naaykunu 20 Ti.
3. YCTaHOBUTBH COOTBETCTBHE:
A MaruutHas uaaykuus 1. I'n
b. UnayktuBHOCTh 2. Tn
B. Maruauthsliii notok 3. A
4. B6
4. OuH pa3 1MoJ0COBOM MarHUT NaJaeT CKBO3b HEIMOABM)KHOE METAJUINYECKOE KOJIBIO F0KHBIM ITOJIFOCOM BHU3, BTOPOI pa3 CEBEPHBIM MOJIOCOM BHU3. TOK B
KOJIbLIE
BO3HHMKAET B 000UX CITydasix
2) He BO3HHKACT HH B OJIHOM U3 CJIyYacB
3) BO3HHKAET TOJBKO B IEPBOM CIIyyae
4) BO3HHUKAET TOJBKO BO BTOPOM CJIydae
5. UeMy paBHO U3MEHEHHE MarHUTHOI'O OTOKa B KOHTYpe 3a 0,04c, ecau npu 3ToM Bo3Hukia DJC unnykuuu 8B?
6. MHOyKIMOHHBIN TOK BO3HUKAET B JTIOOOM 3aMKHYTOM IPOBOISIIEM KOHTYPE,
€CJIN:
1) KonTyp HaxonuTcsi B OTHOPOJHOM MarHUTHOM I10JIE;
2) KoHTyp IBUKETCS IOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM II0JIE;
3) M3mMeHseTcst MarHUTHBINA MOTOK, MPOHU3BIBAIOLINI KOHTYD.

7. Kak uameHnTcs nepuog manbix konebaHuii MaTemaTu4eckoro MasiTHUKa, ecrnv ero AnvHy yBenuuuTs B 4 pasa?
YBEIHUYHUTCA B 4 pasa 2) yBeJMYUTCS B 2 paza 3) yMEHbIIUTCS B 4 pa3ad) yMEHBIIUTCS B 2 pas3a

8. Ha pucynke nokasan rpaduk 3aBUCUMOCTH CHJIBI TOKAa B METAJUTMYECKOM MIPOBOJHUKE OT BpeMeHH. OnpenennTe aMIUIUTy Ay KoJieOaHui Toka
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9. JIluHaMUK MOAKIIIOUEH K BBIXOAY 3BYKOBOT0 reHeparopa. Hactora konebanuit 170 ['u. Onpenenure AMHYy 3ByKOBOM BOJIHBI B BO3/1yX€, 3Has, YTO CKOPOCTh
3BYKOBOH BOJIHBI B Bo3iyxe 340 m/c.

10. JIyu cBeta majaet Ha IUIOCKOE 3epKayio. Yol OTpaskeHus paBeH 12°. Yron Mexy MaJaroliiuM JIy4OM U 3€PKaJIOM. ..

11. Paccrosinue OT mpenMeTa 70 SKpaHa, T7Ie MOoJIydaeTcs: YeTKoe n300paxkenue npeameta, 4 m. Mzobpaxkenus B 3 pasa Gosibiiie camoro npeamera. Haiiaure
($hOKyCHOE pacCTOSTHUE JTUH3HI.

12. Kakoe siBjieHHE JOKA3bIBAET, YTO CBET — JTO MOIMEpeyHas BoJHa?

1) Hucnepcus 2) Audpakuus 3) Uatepdepentus 4) [onspuzanus

13. BemniecTBO B 1a3000pa3HOM aTOMapHOM COCTOSTHUH JIAeT:

A. HenpepbIBHBIN CIIEKTp U3IydeHHs b. muHeuaTelil CieKTp U3IIy4eHUs

B. nonocarslii ciekTp u3irydeHus ['. CIITONIHOM CIEKTP MOTJIOMIEHUS

Jl.monocaThlii CHEKTp MOTIOIIEHHUS

14. CriexTpanbHBIN aHAIN3 TO3BOJISIET OMPEIEIUTD:

A. xummuueckuil coctaB BellecTBa; b. ckopocTh nBmkeHus Tena; B. o0beM Tena;

I'. maccy tena; 1. Temneparypy tena; E. naBnenue Bo3ayxa.

15. T'eneparop BY paboraer Ha wactore 150 MI'n. [[niHa BOJIHBI 2JIEKTPOMArHUTHOTO U3JTyUYCHUSI paBHA. ..

16. Kakoe 13 Tpex TUIOB U3ITydeHUH ( 0-, - WK Y-H3ITydeHne) 00JiaaeT HanOoJbIIeH MMPOHUKAOIIEH CIOCOOHOCTHIO?
0, -U3JIy4eHUe

2)
B -uzmydeHue

3)



Y -M3JIy4eHHE

4)

BCE€ IIPUMEPHO B OJJMHAKOBOM CTENIEHU

17. OnbiTel 3. Pesepdopaa mo paccessHUIO 0-4acTHII MOKA3aJId, YTO
A. TIOYTH BCsl Macca aTOMa COCPEA0TOUYEHA B sI/Ipe.

b. s1po umeeT noI0KUTENBbHBIN 3apsl.

Kaxkoe(-ue) u3 yrBepkaeHuit npaBuibHO(-bI)?

TOJIBKO A
2)

TOJILKO b
3)
nA,unb

4)

Hu A, uu b

18. Atom maraus  12M@?* comepxuT. ..

IIPOTOHOB-... ; HEUTPOHOB-....; JJIEKTPOHOB-...
OtBersl :
Bapwuant Nel Bapuant Ne2
0,1H 1A 36
0,02 T'u(20mI'H) 25A 36
214 214 26
3 1 10
40B 0,32 B6 26
2 3 16
2 2 26
0,125’y 0,2A 16




0,37y 2M 20

66° 78° 26

Y MEHBIIEHHBIM, OOpaTHBIM U 0,75m 36
e iCTBUTEILHBIM

1 4 16

r b 16

I A 16

b 2M 26

1Al 3 16

4 3 16

B 12;12; 12 16




