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HOACHUTEJIbBHAS 3ANIUCKA
K paboueii mporpamme 1o u3ydeHuro yueoHoro npeamera «Dusukay, 8 kiacc.

Pabouyas mporpamma no ¢usuke 1is 8 KiaccoB pazpadoTaHa Ha OCHOBE:

e ®depnepanbHoro 3akoHa ot 29 nexadps 2012 roga Ne273-03 «O6 oOpazoBanuu B Poccuiickoit @enepanumny;

e npukaza MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit ®denepanuu ot 17 nexadpst 2010 r. Ne 1897 «O6 yTBepkK1eHUH U BBECHUHU B
nericTBUE QeepaTbHOTO TOCYIapCTBEHHOTO CTaHIapTa OCHOBHOTO 00IIIero 00pa3oBaHus»;

e npukaza MunucrtepcTa obpazoBanus 1 Hayku Poccuiickoit @enepannu ot 31 nexadbps 2015r. Ne 1577 «O BHeceHUU U3MEHEHUM B esiepabHbIi
rocy/lapCTBEHHbIN 00pa30BaTeNbHbIN CTaHAAPT OCHOBHOTO 00111ero 00pa3oBaHMsl, yTBEPKACHHBIN MPUKa30M - IpUKa30M MUHHCTEpCTBa
obOpazoBanus U Hayku Poccuiickoit @enepannu ot 17 nexadbps 2010 r. Ne 1897»;

e TpeboBaHUI K pe3yiabTaTtaM 00yueHus deaepabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa O CHOBHOTO 00IIIero 00pa3oBaHMs
(YTBepxaen npukazom MuHHCTEpCTBa 00pa3oBanus u Hayku Poccuiickoit denepannu ot «17» mexadpst 2010 . Ne 1897, ctp.16-17)

¢ OOpazoBaTebHON MPOrpaMMbl OCHOBHOTO 00111er0 00pazoBanus MOV «I'umuazus Nel3 TpakTop0o3aBoJACKOTO paiioHay

e pexomeHmanuii «IIpumepHOIi MporpaMMbl OCHOBHOTO 00111er0 00pazoBanms no (pusuke. 7-9 ximacce» (B. A. Opnos, O. @. Kabapaun, B. A.
Koposun, A. 1O. ITeatun, H. C. Ilypeimesa, B. E. ®pankun, M., «IIpocsemenne», 2015 r.);

e aBTOPCKOW MPOrpamMMbl OCHOBHOTO 0011ero oopazoBanus o ¢pusuke s 7-9 xkinaccos (H.B. ®umonosuy, E.M. I'yrauk, M., «/Ipodar, 2015 1)

e muaun YMK no ¢usuke mist 7-9 xnaccos yueOnukoB A. B. Ilepeimkuna ®dusuka mis 7-9 kimaccos.

e mojioxkeHust «O pabdoueii mporpamme ydeOHOTO Kypca, IpeaMeTa U TUCHHUIUIMHBI(Moyiist ) mpuHsaToe 29.08.18(rmpotokon Nel megarornueckoro
coBeta MOY T'mmuazum Nel3)y.

esn n3yvyenusi Gu3NKHU B OCHOBHOI IIKOJIE CIeAy0IIHe:

® YCBOCHHE YYaIIMMHCS CMBICIIa OCHOBHBIX MOHITHI U 3aKOHOB (DPM3UKU, B3aMMOCBS3H MEXIAY HUMHU;

e (opmupoBaHUE CHCTEMbI HAYUHBIX 3HAaHUHN O MPUPOJE, €€ PyHAAMEHTAIbHBIX 3aKOHAX I MOCTPOCHUS MPEACTABICHUS O (PU3HUECKOI KapTUHE
MUpa;

e cucTeMaTH3alus 3HaHUN 0 MHOT00Opa3uu 0ObEKTOB U SIBICHUM MPUPOIBI, 0 3aKOHOMEPHOCTSX MPOIIECCOB U O 3aKOHAX (PU3UKHU I OCO3HAHUS
BO3MOKHOCTH Pa3yMHOT'0 MCIOJIb30BaHUS JOCTUKEHUN HAyKU B JAlbHEHIIEM Pa3BUTUN LIMBUIN3AIUY;

e (opmupoBaHue yOKIECHHOCTH B IO3HABAEMOCTH OKPYKAIOIIEr0 MUPa U JJOCTOBEPHOCTH HAYUYHBIX METOJOB €r0 N3y4eHUs;

® OpraHu3alMs 3KOJOTMYECKOrO MBILIUIEHHS U [IEHHOCTHOTO OTHOILLIEHHUS K IPUPOJIE;

® pa3BHUTHE MO3HABATEJIBHBIX HHTEPECOB M TBOPUECKUX CIIOCOOHOCTEH yJaluxcs, a Takke HHTepeca K pacClIMPEeHHUI0 U YIITyOIeHHI0 GU3NYECKUX
3HaHWI U BeIOOpa (PU3HUKHU KaK TPO(GUIHHOTO MpeaMeTa.



JocTukenne neseil odecnednBaeTcsl peliecHHeM CJeIyOIMX 3a/1a4:

® 3HAKOMCTBO yYalllUXCSl C METOJOM HAayqHOTO MO3HAHUS U METOJAMU HUCCIIEJOBAHUS OOBEKTOB U SIBJICHUM MPUPOIbI;

e nproOpeTeHNe yJaluMUCs 3HAHUK O MEXaHMYECKUX, TeTJIOBBIX, 3JICKTPOMAarHUTHBIX U KBAHTOBBIX SBJICHUSX, (PU3HUECKUX BEINIHHAX,
XapaKTEePU3YIOIIMNX 3TU SBJICHUS;

e (opMuUpOBaHHE y yJaIIUXCs YMEHHUI HAOMIOAATh IPUPOIHBIC SIBICHHUS U BBITIOJIHATH OTBITHI, TAOOpAaTOpHBIE pabOThI U AKCIIEPUMEHTAIBHBIC
HCCJIEIOBAHUS C UCIIOJIb30BAHUEM M3MEPUTENBHBIX PUOOPOB, IUPOKO MPUMEHSEMBIX B TPAKTUYECKON KU3HU;

® OBJQJICHUE yYallUMUCA TAKUMHU OOLIEHAYYHBIMU OHATUSAMH, KaK IPUPOIHOE SIBJICHHUE, IMIIUPUUYECKH YCTaHOBJIEHHBIN (hakT, mpobdiiema,
TUI0TE3a, TEOPETUUECKUN BBIBO/I, PE€3YJIbTAT IKCIIEPUMEHTAILHON TPOBEPKU;

® [IOHMMAaHHUE YYalIUMUCS OTIMYUN HAYYHBIX JAHHBIX OT HEMPOBEPEHHON MH(OPMaIK, LIEHHOCTH HAyKH /7Sl YJIOBJIETBOPEHUSI OBITOBBIX,
MIPOU3BOJICTBEHHBIX U KYJIBTYPHBIX TOTPEOHOCTEN YeTOBEKa.

Pe3ynbTaThl 0CBOECHHA Kypca GPU3NKH
JInyHOCTHBIE pPe3yIbTaThI:

e cdopmHupoBaHHE TO3HABATEIHHBIX HHTEPECOB, NHTEIJICKTYANbHBIX U TBOPUYECKUX CITOCOOHOCTEH YJaITUXCS;

e  yO©KIEHHOCTh B BO3MOXXHOCTH ITO3HAHUS MIPUPOJIBI, B HEOOXOJMMOCTH Pa3yMHOTO HCIIOJIh30BAHUS JIOCTIKCHHI HAYKH W TEXHOJIOTHH JUTs JajbHEHIIero
Pa3BHUTHS YEIOBEYECKOTO OOIIECTBA, YBAKEHHUE K TBOPIIAM HAYKH U TEXHHUKH, OTHOIIEHHE K (PU3UKE KaK K JIIEMEHTY O0IIEeYeTI0OBEYECKON KYIbTYPHI;

®  CaMOCTOSATENBHOCTH B MPHOOPETEHNH HOBBIX 3HAHWN M MPAKTUIECKUX YMEHUN;
MOTHBaNXA 00pa30BaTEIbHON ESITENFHOCTH MIKOJIHHUKOB HA OCHOBE JIMYHOCTHO-OPHEHTHPOBAHHOTO TIOAX0/1a;

e (opMupoBaHUE IEHHOCTHBIX OTHOMIEHUH APYT K APYTY, YUUTEIIO, aBTOPAM OTKPHITUN U M300pETEHUH, pe3yapTaTaM 00ydeHusl.

MertanpeaMeTHbIe pe3yJIbTAThI:

e  OBJIaJCHUE HABBIKAMH CAMOCTOSTEIILHOTO MPHOOPETEHNS HOBBIX 3HAHUH, OpraHU3alMK yIeOHOH NesTeNbHOCTH, TIOCTAHOBKY LIENEH, IIIaHUPOBaH U,
CaMOKOHTPOJISI M OLIEHKH PE3YJIbTAaTOB CBOEH NEATENbHOCTH, YMEHUSAMH MPEIBUACTh BO3SMOXKHBIE PE3YJIbTaThl CBOUX JEHCTBUIA;

® [IOHMMaHHE PA3IHYUI MEKIY UCXOAHBIMU (PaKTaMU U TMIIOTE3aMHU ISl UX OOBSICHEHHSI, TECOPETHUECKUMHU MOAEISAMH U peajbHbIMU O0bEKTaMHU, OBJIaCHUE
YHHMBEPCAIbHBIMU yIEOHBIMH JCHCTBUAMHU HAa IPUMeEpax TUIOTe3 Il O0bSCHEHUS U3BECTHBIX (DaKTOB M HKCIIEPUMEHTAIBHOM TPOBEPKH BBIABUTAEMBIX
TUIIOTE3, pa3pabOTKU TEOPETUUECKUX MOZEIIEH MPOLIECCOB MU SIBJIICHUA;

e (opMupoBaHHE YMEHU BOCIPUHUMATh, IepepadaThIBaTh U NPENbSIBIATS HH(POPMALIUIO B CIIOBECHON, 00pa3HOM, CHMBOINYECKON (HOopMax, aHAIU3 UPOBATh U
nepepadaThIBaTh MOJyYEHHYIO HH(OPMALIUIO B COOTBETCTBHH C ITOCTaBICHHBIMU 33Jja4aMH, BBIICNISATH OCHOBHOE COJIEpKaHUE IPOYUTAHHOTO TEKCTa, HAXOAUTh
B HEM OTBETHI Ha IIOCTABJICHHBIE BOIIPOCHI M U3JIaraTh €ro;

e [pHOOpETEeHHE OIBITAa CAMOCTOATENBHOIO MOMCKA, aHAJIM3a U 0TO0pa MHPOPMALIMH C UCTIONB30BAHUEM PA3JIMYHBIX HCTOYHHUKOB U HOBBIX MH(OPMAIIMOHHBIX
TEXHOJIOTUH JUISI PELICHUS OCTaBICHHBIX 3a1a4;

®  pa3BUTHE MOHOJOTMYECKOW M AUAIOTOBOW PEeUH, YMEHHsI BEIPAKaTh CBOM MBICIIH M CIOCOOHOCTH BBICIYIIMBATh COOECETHIKA, TIOHUMATh €r0 TOUKY 3pEHHUS,
MpU3HaBaTh IPaBO JPYroro YeaoBeka Ha NHOE MHEHHUE;



° OCBOCHHC HpI/IéMOB I[eﬁCTBHﬁ B HECTAaHAAPTHLIX CUTYyallUAX, OBJIAACHUC 3BPUCTHUYCCKUMU MCTOJaMU PCIICHUS HpO6J'ICM;
° q)OpMHpOBaHI/IC YMCHI/II‘/'I pa6OTaTB B I'PYIIIC C BBIMTOJIHCHUEM PA3JIMYHBIX COLIMAIbHBIX poneﬁ, MNpeACTaBJIATL U OTCTAUBATL CBOU B3IJISAAbI U Y6e)KI[CHI/IH, BCCTHU
JUCKYCCHIO.
IIpenmeTHble pe3yabTaThl:

® 3HAHWS O MPUPOJIE BAXXHEHIINX (PU3NUECKHUX SBICHUH OKPYXKAIOIIEro MUpa ¥ MOHWMaHNE CMBICTA (PU3NUIECKIX 3aKOHOB, PACKPHIBAIOIINX CBSI3b H3Y4 €HHBIX
SIBJICHU;
®  YMEHHS MOJIB30BAThCS METOJAMH HAYYHOTO MCCIIEOBAaHUS SBICHUN MPUPOJIBI, TPOBOAUTH HAOIIOACHHS, TUIAHUPOBATH U BBIITOJIHSTH YKCIIEPUMEHTHI,
00pabaTeIBaTh pe3ynbTaThl U3MEPEHUH, TPEACTABIATE PE3YIbTATHl M3MEPEHUH ¢ TOMOIIBI0 TabiuIl, rpad@uKoB U GopMyJi, OOHAPYKUBATh 3aBUCH MOCTH MEXTY
(UBNYECKIMH SIBJICHUSIMH, OOBSICHSTH MOTYYEHHBIE PE3YJIbTAThI U JIETIaTh BHIBOBI, OIICHUBATH TPAHUIIBI TOTPEHIHOCTEN PE3YIbTATOB H3MEPEHUH;
®  YMEHHs NPUMEHSTh TEOPETHUECKHE 3HAHUS 10 (PU3MKE Ha IPAKTHKE, PelaTh PU3nUecKre 3a/1a4ui Ha MPUMEHEHNE NOTyYeHHBIX 3HAHHN;
®  YMEHHS M HABBIKH IPUMEHSTH MMOMYyYCHHBIC 3HAHUS JIJIs1 OOBSICHEHHSI IPUHIIMTIOB JICHCTBUS BXKHEHIIIMX TEXHUYECKUX YCTPOMCTB, PEIIeHNsT IPAKTHIECKHX
3a]1a4 TIOBCETHEBHOM KHU3HH, 00ECTIedeHrs1 0e30MacHOCTH CBOEH JKU3HU, PAllMOHAILHOTO MPUPOJIONOIB30BAHUS U OXPaHBI OKPYKAIOIIEH Cpebl;
e (opmupoBanue YOSK/ICHHUS B 3aKOHOMEPHOW CBS3M U I03HABAEMOCTH SIBIICHUH TIPUPOJIBI, B 00BEKTUBHOCTH HAYYHOTO 3HAHUSI, BEICOKOH IEHHOCTH HAYKHU B
Pa3BUTUHU MATEPUATIBHONW U JYXOBHOM KYJIBTYPBI JIFOJEH;
®  Da3BUTHE TEOPETUIECKOTO MBIIUIEHHUS HA OCHOBE ()OPMUPOBAHUS YMEHHI YCTaHABINBATH (PAKTHI, pa3iuyaTh MIPUYNHBI U CIEICTBUS, CTPOUTH MOJETH H
BBIJIBUTATh TUITOTE3bI, OTHICKUBATEH M ()OPMYIUPOBATH JOKA3aTEIbCTBA BBIIBUHYTHIX TUIIOTE3, BEIBOAUTH U3 DKCIIEPUMEHTAIILHBIX (JaKTOB M TEOP ETUIECKUX
Mojenell (U3NIecKue 3aKOHBI,
¢ KOMMYHUKAaTHBHBIC YMEHUS JOKIAIBIBATH O PE3yJIbTaTaX CBOErO UCCIECAOBAHNsA, Y9aCTBOBATh B TUCKYCCUH, KPATKO M TOYHO OTBEYATh HA BOIIPOCHL,
HCIIOJIB30BaTh CIPABOYHYIO JIUTEPATYPY U JPyriue UCTOUHUKU WH(POPMALUH.
IIpeaMeTHBIE pe3y/bTAThI
Yyammiicl Hay4uTcsi:

e coOmomaTh mpaBmiia 0€30MMacHOCTH M OXPaHBI TPyAa U padoTe ¢ yIeOHBIM U Ta00PaTOPHBIM 000PyIOBaHHEM;

® IOHMMAaTh CMBICT OCHOBHBIX (DM3MUECKUX TEPMUHOB: (U3UUECKOE TeNO, (hpr3nyeckoe sBiIeHUE, (hu3ndecKasi BeIMUNHA, CAUHUIBI H3MEPEHUS;

® pacHo3HaBaTh MPOOJIEMBI, KOTOPbIE MOJKHO PELIMTh IPU MOMOIIM (U3UYECKUX METOJOB; aHAJIM3UPOBATH OTAEIBHBIEC 3TAIlbl IPOBEACHUS HCCIEAOBAaHUN U
HUHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OIBITOB;

® CTaBUThH OIBITHI I10 UCCIICIOBAHNIO (PU3MUECKUX SBICHUN MM (PU3MUYECKUX CBOUCTB TeN O€3 HCIONb30BaHMs NPSMBIX U3MEPEHUI; IPpU 3TOM (HOPM yIUPOBATh
pobiieMy/3a1auy yaeOHOT0 SKCIIEPUMEHTA; COOMPATh YCTAHOBKY M3 TIPEATIOKEHHOT'0 000PYI0BaHUS; IPOBOIUTH OIBIT 1 OPMYIMPOBATH BEIBOIHL.

IIpumeuanue. Ilpu nposenenun uccneqoBaHus QPU3NYECKUX SBJICHUH U3MEPHUTEIbHBIE IPUOOPHI UCHONB3YIOTCS JIUIID KAaK JaTYUKH M3MEPEHHsS (QU3MUECKUX
BEJIMYWH. 3aIUCH ITOKa3aHUH MPSMBIX H3MEPEHU B ATOM CIydae He TpeOyeTcs..

® [IOHMMATh POJIb SKCIEPHUMEHTA B NOIY4YEHUH HAYYHOU HH(OpMAIHH;

® TPOBOIUTH MpPSIMbIE U3MEPEHHs (PU3MUECKUX BEJIMYMH: BpeMs, PacCTOSHUE, Macca Tella, 00beM, CHIla, TEMIIEpaTypa, aTMoc(epHOe aBiIeHHE, BIaXXHOCTh
BO3/1yXa, HANpPsHKEHHE, CHUjla TOKA, paAMallMOHHBIA ()OH (C MCHONB30BAaHMEM J03UMETpa); IpU 3TOM BBIOMPAaTh ONTHMAJIBHBIA CIIOCOO M3MEPEHHUS U UCIONIB30BATh
pocTeine MEeToAbl OLIeHKU OrPEIHOCTEH H3MEPEHUH.

® pacHo3HaBaTb MEXaHUUYECKUE SIBJICHUS M OOBSCHATH Ha OCHOBE HMMEIOIIMXCS 3HAHWH OCHOBHBIE CBOWCTBA WJIM YCJIOBHS NPOTEKAHUS 3TUX SIBICHHM:
paBHOMEPHOE U HEPAaBHOMEPHOE JBIKEHHE, PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIIMHEHHOE IBH)KEHHE, OTHOCUTEFHOCTh MEXaHUUYECKOr0 ABMKEHUS, CBOOOIHOE
najieHue Tell, pAaBHOMEPHOE JBIKEHHE 110 OKPY>KHOCTH, MHEPIIMSI, B3aUMO/ICHCTBUE TN, PEaKTUBHOE ABMKEHHUE, Mlepeaada JaBJIeHUs TBEPABIMU TEIaMU, KUAKOCTIMH U
razamu, aTMoc(pepHoOe JaBJieHuE, TIaBaHUE TeJl, PAaBHOBECHE TBEPABIX Tell, UMEIOLINX 3aKPEIVICHHYIO OCh BpallleHHs1, KonebaTeNbHOoe ABHKEHNE, PE3OHAHC, BOTHOBOE
JBUOKEHUE (3BYK);



® ONNUCHIBaTh W3YYEHHBIC CBOWCTBA TEJI U MEXaHWUYECKUE SIBICHUS, MCIONB3Ys (QU3NUYECKUE BEHYUHBI: MyTh, EpEMELICHUE, CKOPOCTh, YCKOPEHHUE, MEpUOL]
oOpalueHusi, Macca Tena, TNIOTHOCTh BEIIECTBA, CHiia (CHila TSHKECTH, CHJla YIIPYTOCTH, CUjla TPEHHS), TaBJICHHE, UMITYJIbC Tena, KHHETHYeCcKas SHEpTUsl, MOTeHIIHaIbHas
9HEPrusl, MexaH4uecKas padoTa, Mexannueckas MoHocTs, KI1/I mpu coBepiieHnn paboThI ¢ MCIIOIB30BaHUEM MTPOCTOTO MEXAHU3Ma, CUJIa TPEHHUsI, aMILUIUTYAa, IEPUOJT
W YacToTa KoleOaHWH, JUIMHA BOJHBI U CKOPOCTh €€ paclpOCTpaHEHUs; MPH OMHCAHWH MPABWIBHO TPAaKTOBAaTh (PM3MUECKUN CMBICT HCIOIB3yEMBIX BEIMYHMH, UX
0003HAYEHNS U eIUHHIIBI U3MEPEHHsI, HAXOOUTH (DOPMYIIBI, CBSI3BIBAOIIHE JAHHYIO (U3UUECKYIO BETUUMNHY C IPYTUMH BETUYHMHAMH, BEIYUCISATH 3HAUEHHE (HU3NICCKON
BEJIMYMHBI;

® aHaNM3WPOBATH CBOIMCTBA TEJN, MEXaHUYECKHE SIBJICHUS M TMPOLECCHI, MCIONb3ysd (PU3MYECKUE 3aKOHBI: 3aKOH COXPAaHEHHS SHEPTUH, 3aKOH BCEMHPHOTO
TATOTCHUS, TPUHLIUI CYNEPIIO3NINK cri (HaxokaeHue paBHoaedcTBytomeit cunbl), I, 1T u Il 3akonsl HeioToHa, 3aK0H coXpaHeHHS MMITyJbca, 3aKOH [ yka, 3aKoH
[Mackains, 3aK0H ApXuMena; Mpyu 3TOM Pa3InyaTh CIOBECHYIO (HOPMYITHPOBKY 3aKOHA M €r0 MaTeMaTHU4YeCKOe BhIPAKECHHE;

® pas3nMyYaTh OCHOBHBIC MPU3HAKU M3YUEHHBIX (PH3MUECKUX MOJIENEH: MaTepraibHasi TOUKa, WHEPIHATIbHAS CUCTEMA OTCUETa;

® pelIaTh 3aJlauu, UCTIONB3YS (PU3NYECKUe 3aKOHBI (3aKOH COXpPaHEHHs YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHS, TPUHIUI cyrneprno3unuu cui, [, 11 u 111 3akons!
HreroToHa, 3aK0H cOXpaHEeHUs UMITyJIbca, 3aKoH [ 'yka, 3akoH [lackais, 3akoH ApxumMena) U GopMyIibl, CBSA3bIBAOIIHE (PU3NIECKU e BEMUINHBI (ITyTh, CKOPOCTbh, YCKOPEHHE,
Macca Tefa, IJIOTHOCTh BeIecTBa, CHJla, JaBJIeHNe, UMITYJIbC Tella, KHHEeTHYeCKast YHEpPTus, MOTEeHIIMalbHasi SHEPTUsl, MeXaHu4ecKast paboTa, MexaHW4YecKasi MOIIHOCTb,
KIIJ npoctoro MexaHuW3Ma, CHJa TPEHUS CKOJNBXEHHS, KOd(QQUIMEHT TpeHus, amIuMTyqa, Mepuoj]] M YacToTa KolleOaHWi, JUIMHA BOJHBI W CKOPOCTHh €e
pacnpocTpaHeHus): Ha OCHOBE aHaji3a YCIIOBHS 3a/1a4d 3alHChIBATh KPATKOE YCIOBHUE, BBIICIATh (M3MUYECKUE BETMYMHBI, 3aKOHBI U (HOpMyIbl, HeoOXOoaUMBbIE IS ee
pelleHus], POBOJIUTH PAcUYEThl U OIICHUBATH PEATBHOCTH TIOTyYEHHOTO 3HAYEHUS (PU3NUYECKON BEIINIHHBL
HOJ'ly‘lHT BO3MOKHOCTb HAYYMTLCH:

® 0Co3Hasamsv YeHHOCMb HAYYHbIX ucczzedoem—mzl, POJib qbu3ul<u 6 pacuiuperuu npedcmaeﬂeﬂuﬁ 06 OKpyaicarowem mupe u ee 6KAA0 6 YIlydleHue Ka1ecmaea JHCU3Hu,

®  UCNOJIL306aMb NpuUembl NOCMPOCHUS d)us*ultecmuc MO@@JZ@IZ, noucka u ([)opMy/mpoeku 00KA3amMenbCme GblaGMHymblx cunomes u meopemudecKux 66160008 HA OCHOBE
IMNUpuU4ecKu yCmaHo6/1eHHblX d)aKWIOS,'

®  CpasHUuBamb MOUYHOCMb USMEPEHUS d)MS’M'-leCKZ/LX BENUYUH NO BEIUUUHE UX OMHOCUMEIbHOU nozcpeuwnocmu npu npoeedeHuu npAmMbIX LL?MQPEHMIZ,'

®  CamocmosimenbHo npoeoéumb Koceennble usmepenust u uccie008anus qbu3uttec;<ux 6EIUYUH C UCNOIb306AHUEM DA3TUYHBbIX cnocobos usmepenus d)MS’M'-leCKZ/LX BENIUYUH,
8bI0UPAMB CPEOCMBA USMEPEHUSL C YYEemMOM He0OX00UMOU MOYHOCMU U3MepPeHUll, 000CHO8bI8aMb 8bIO0P CNOCObA UMEPEHUsl, A0eKBAMHO20 NOCABIEHHOU 3a0aye, NPOBOOUNtb OYEHK)
docmoeepHocmu NOJIYYEHHbIX pe3Y1bmamoes,

®  GOCHPUHUMAMb UHDOPMAYUIO DUULECKO20 COOEPICAHUSL 8 HAYYUHO-NONYIAPHOU TUMepamype u cCpeoCmeax Macco8ol Unpopmayuy, Kpumuiecky OYeHusams nOIy4eHHyIO
ungopmayuio, ananuzupysi ee cooepiicanue u OanHvle 06 UCMOYHUKe UHpOpMayuu,
co3zoasamb cOOCMEeHHble NUCbMEHHbLE u ycmmbvle 00061/(461{1/1}1 o d)uSuquKux AGNIEHUAX HA OCHOB€E HECKOJIbKUX UCMOYHUKOB uH(j)opMaL;uu, conpoeoafcdamb svlcmynjienue npe3eHmaL;ueL?,

yuumbovleas ocobennocmu aydumopuu C6EPCMHUKOB.

®  UCNOTBL308ATNb SHAHUA O MEXAHUYECKUX ABNEHUAX 8 NOBCEOHEGHOU JHCU3HU 0151 0becnedeHus 6e30nacHOCMU NPU 00paujeHUl ¢ RPUOOPAMU 1 MeX HUYECKUMU YCTNPOLICMEamu,
0N COXpaHeHus 300p06bs U COOMOOEHU HOPM IKOLO2UYECKO20 NO0BeOeHUs 8 OKpyxcaioujell cpede; NPUBOOUMb NpUMepbl NPAKMUYECKO20 UCHONb308AHUA (DUIUYECKUX 3HAHUL O
MEXAHUYEeCKUX AGNeHUAX U DUUYECKUX 3AKOHAX; NPUMEPbl UCHOTb308AHUAL 80300HOGIAEMBIX UCMOYHUKOB SHEPIUU, IKOIOUYECKUX NOCAeOCTEUl UCCAe008AHUA KOCMUUECKO2O
NPOCMpPanCIme;

®  PazIUUaAMb SPAHUYLI NPUMEHUMOCTIU PUUYECKUX 3AKOHO8, NOHUMAMb 6Ce00uull Xapakmep QyHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHUYECKOU SHeP2UL, 3aKOH
COXPAHEHUs UMNYIbCA, 3AKOH 8CEMUPHO20 MALOMEHUS) U OSPAHUYEHHOCHb UCTIONb306AHUA YACTIHBIX 3aKOHO6 (3akon I yka, Apxumeda u op.);

®  HAXOOUMb AOEKBAMHYIO NPEONONCEHHOU 3adaue PU3UUECKYI0 MOOelb, paspeuiams npodiemy KAk HA OCHO8e UMEIOWUXCA 3HAHULL N0 MeXAHUuKe ¢ UCNOAb308AHUEM
Mamemamuyecko2o annapamd, max i npu noMouju Memooos OYeHKU.



Conepxxanue y4eOHOro npeamera

I. TenuioBble siBIeHus (25 yacoB )

Buyrpennsisa sueprus. TemnoBoe apuxenue. Temneparypa. Termonepenaya. HeoOpaTumocTs mporiecca Terionepeaayu.

CBs13b TEMIIEpaTyphl BELLIECTBA C XaOTUYECKUM JABHKEHHEM ero yacTull. CriocoObl M3MEHEHNUsI BHYTPEHHEH 3HEPrUu.

TennonpoBoaHocTs. KonnuecTBo TerunoThl. Y ienbHast TeroeMkocTs. Konsekius. M3nyuenue. 3akoH cOXpaHEHHs SHEPTUU B TEIJIOBBIX IIPOLIEccax.
[InaBnenue u kpucrauM3anus. Y elibHas TeIioTa miasiaeHus. ['paduk nnaBieHus u oTBepAeBaHUsL.

[IpeoGpa3oBanue FHEPrUM MTPU U3MEHEHMSIX arperaTHOro COCTOSIHUSA BellecTBa. McnapeHue u KoHieHcalus. Y IelibHas TeIioTa napooopazoBaHus U
koHieHcanuu. PaboTa nmapa v ra3a npu pacmupenuu. Kunenue skxunkoctu. BiaxknocTs Bo3ayxa. TerioBbie JBUTATEINH.

OHeprus TOIMBA. Y ielbHasl TEMJI0Ta cropanus. ArperatHole coctosiHus. [IpeoOpa3oBaHye SHEPTUM B TETIJIOBBIX JIBUTATEIAX.

KII TermoBoro nBuratesi.

Il.2aexkTpuyeckue siBjieHus. (25 yacoB)

DIIeKTpU3aIus Tell. DIEKTpUUECKUi 3apsia. BzaumoaencTeue 3apsaoB. /Ba BUia 3J€KTPUUECKOTO 3apsaaa. JJuCKpeTHOCTh AIEKTPUUYECKOTO 3apsia.
DJIEKTPOH. 3aKOH COXPAHEHUS JEKTPUUECKOTO 3apsiaa. DIEKTPUUIECKOE moJie. DneKTpockon. CTpoeHUEe aTOMOB.

OObscHeHue 3eKTpUUecKuX ABIeHUH. [IpOBOTHIKY 1 HETPOBOJHUKY AIEKTpUUecTBa. [leficTBUE 3IEKTPUUYECKOTO OIS Ha SIEKTPUUYECKUE 3apsibl.
[TocTosHHBIM AnekTpruyeckuii Tok. MlcTouHuKH 3ekTpudeckoro Toka. Hocurenn cBOGOIHBIX 3JIEKTPUUECKUX 3apsiIoB B MeTallIaX, )KUAKOCTAX U
razax. JJeKTpuUecKas Lenb U €e cocTaBHble yacTh. Cuita Toka. EquHunb! cuiel Toka. AMnepmetp. M3mepenue cuiiel Toka. Hanpsioxenue. Enqunauiis
HanpspkeHus. BonbtMerp. M3Mepenune HanpsikeHus. 3aBUCUMOCTD CHIIbI TOKa OT HanpspbkeHus. ConpoTuBieHue. EAMHULIBI COMPOTUBIICHHUSL.

3axon Oma Juig yyacTKa 3JIEKTPUYECKOi 1enu. PacueT conpoTuBieHUs MPOBOJHUKOB. Y ICIbHOE COIIPOTUBIICHUE.

[Ipumepsbl Ha pacueT CONMPOTUBIICHHS MPOBOIHUKOB, CHJIbI TOKA U HalpshKeHUs. PeocTatsl.

[TocnenoBarensHOE U apauIeIbHOE COEIMHEHUE TPOBOTHUKOB. JleficTBus anekTprudeckoro Toka 3akoH [xoyns -Jlenna. Pabora sanekrpudeckoro
TOKa. MOITHOCTB 3JIEKTPUYECKOro Toka. EqUHUIIBI paboThI JIEKTPUUECKOT0 TOKA, IPUMEHsIeMble Ha MpakTHKe. CYeTUYUK ANEKTPUIECKOM SHEPTUH.
DneKTpoHarpeBaresbHble IpUOOphl. Pacuer anekTposnepruu, notpedisieMoi ObITOBRIMU ITprOOpaMu. HarpeBaHue MpoBOJHUKOB 3JIEKTPUUECKUM
TokOM. KonmuecTBo TemoThl, BhIAETIsIEMOE IPOBOAHUKOM ¢ TokoM. Jlamma HakanuBanusi. KopoTtkoe 3ambikanue. [Ipegoxpanurenu.

I1l. nekTpomaruuTHble siBJeHHs (6 4acoB)
B3aumMoelicTBiie MarHuTOoB. MaruutHoe mosie. B3zanmojeiicTBre MpoBOAHUKOB ¢ TOKOM. JIeWCTBUE MAarHUTHOTO TOJIS HA AJIEKTPUUYCSCKHUE 3apsiibl.
I'paduueckoe n300paskeHNe MarHUTHOTO TOJIs. HampasiieHne Toka 1 HalpaBJeHUE €r0 MarHUTHOTO TTOJIS.
OO6HapyxeHHe MarHUTHOTO T0JIS 110 €0 JSHCTBUIO Ha ANeKTpudeckuii Tok. [IpaBuso neBoit pyku. MarHUTHBIN MOTOK. DIEKTPOMArHUTHAS MHAYKIIUS.
SIBeHMe HIEKTPOMArHUTHOW WHAYKIUHU. [lomydeHWe MEepeMEeHHOTO JIEKTPHUYECKOro TOKa. JJeKTpOMarHutHoe mose. HeomHopomHoe u
HEOJHOPOAHOE ToNie. B3anMOCBS3b JIMEKTPHUUYECKOTO U MArHUTHOTO TOJIeH. DIEeKTPOMAarHUTHHIE BOJHBL. CKOpOCTh pacmpoCTpaHEHUS
AIIEKTPOMArHUTHBIX BOJIH. DIEKTPOABUTaTEeNb. DIeKTporeHepaTop. CBeT — 3JeKTpOMarHuTHas BOJIHA.



IV.CBeToBble siBj1eHus. (11 yacoB)
Hcrounuku ceeta. [IpsmonuHeiiHoe pacipocTpaHeHUe, OTpa)KeHUE U npenoMieHue ceeta. JIyd. 3akoH oTpaxkeHus cBeta. [Inockoe 3epkano. Jlnnza.
Onrtuyeckas cuia nuH3bl. 300pakenue, 1apaemoe uH30H. V3Mepenne poKycHOTO paccTosiHUS coOuparomieit TuH3bl. OnTuieckue mpudopsl.
I'na3 u 3penue. Ouxku. @oroannapar. Mupaxu. Pacniosioskenue 0enoro cBera Ha IBETa.

PaGouasi nporpaMma paccynTaHa Ha 2 yaca B HeJeJTI0.

Bcero B rox 68 uacos.

KonTpoabHbix pabor -9, maadopaTropHbIX pador -7/.

KonTpoabHass padora Nel BXoHOW KOHTPOJBHBIN TECT.

KonTpoabHast padora Ne 2 «DHeprus tommba. KomnuectBo Termnotsy 40 MuUH
KonTpoabHast padora Ne 3 «l3mMeHeHME arperatHbIX COCTOSTHUNA BenlecTB». 40MHUH.
KonTpoabHas padora Ne 4 «Cuia toka. Hanpsokenne» 20 MuH.

KonTpoabHas padora NeS «3akon Oma. CoenuHeHrE MPOBOJHUKOBY» 20 MUH.
KonTpoabHast padora Ne 6 «DnekTpudeckue siBjieHus» 40 MUH

KontpoabHnas padoraNe7 «OneKTpoMarHuTHbIE siBICHUD». 40MUH.

Konrpoabnas padora Ne§ «Ontuueckue siBneHus» 40MuH.

KonrpoabHnas padora Ne9 HUtorosasi KOHTpoJibHasi padora mo Kypcy 3a yuyeOHsii roga. 40MuH.

Y4yeOHO-MeTOAUYECKOE 00eceueHne



Ne | ABTOpbI, Ha3zBanue yueOHOTO M3AaHUS I'oxbr N3parenscTBO
n\nl | cocTaBUTENN U3IaHMsI
1 A.B. Tlepbitkun duznka-8Ki 2018 M. JIpoda
2. B.W. Jlykammk Co6opuuK 32124 110 puzuke7-9KI. 2016 M.IIpocBenienne
3. JI.A.Kupuk CamocrosiTenbHbIe 1 KOHTPOJIbHBIE paboThI-8 Kitacc 2016 M. Unekca
4 JILA. Kupux QDusura 8. Merogumyeckre MaTepuasbl 2008 M. Unekca
5 E.A. Mapon Ousnka 8. OnopHBIE KOHCIIEKTHI W PA3HOYPOBHEBHIE 2007 CII6.: OO0
3aJaHud «Honnrpaq)ycnym»
HNHuTepHer pecypcesbl
HasBanue caiita ninm Conepxane Anpec
CTaTbu
Oroc denepanbHbIi TOCYIAPCTBEHHBIN 00pa3oBaTenbHbIi cTanaapt | http://standart.edu.ru/

ocHoBHOM mKoJBEI (PI'OC)

Karanor ccputok Ha
pecypchl 0 pu3HNKe

OHuukionenuu, oubnuorexku, CMU, By3bl, Hay4dHbIE
OpraHu3aiuu, KOHQEepeHIuu 1 Jp.

http:www.ivanovo.ac.ru/phys

DNEeKTPOHHBIN Y4eOHUK

DNeKTpOHHBIN yueOHUK 1o pusnke 7 - 9 k1. [lo HekoTophIM
pasnenam uMeroTcs auddepeHITIPOBaHHBIC 3a/1a4H,
J1a00paToOpHBIC PAOOTHI

http://Kiv.sovtest.ru/

becrutatapie oOyuarorue
porpaMMsI TIo (pu3uke

15 oOyuaroux mporpaMm 1o pa3IndyHbIM pasjaenaM GU3UKU

http:www.history.ru/freeph.htm

JlaGopaTopHbie pabOTHI
1o GpusnKe

Buprtyanshasie 1abopatopHbie paboTsl. BupTyanbhbie
J€MOHCTpPAIIMH SKCIIEPUMEHTOB.

http:phdep.ifmo.ru

AHuManus GU3NIECKUX
MIPOIIECCOB

TpeXMepHLIe AHUMAIlM1 U BU3yajin3anusd 1o (1)I/ISI/IK6,
COIMPOBOXKIAKOTCA TCOPECTHICCKUMU 00BSICHEHHUAMH.

http:physics.nad.ru

KanenpapHo — Temarnyeckoe miiannpoBanme no gpusuke, 8 Kiacc.
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Ne | Ha3zBan Tema ypoxka Kou [ara npoBenenus
ue qac.
pasncia [Tnan daxT

TenJsioBble siBJIEHUs1 25 4acoB
1 TennoBoe nBwkenue. Temmneparypa. 1
WHcTpykTax o oxpaHe TpyAa Ha pabodeM MecTe.

2 Buyrpennss sneprus. TennonpoBoIHOCTb. 1

3 Kongsexkmus. Uznyuenune 1

4 [Ipumeps! Temmonepeiayu B IPUPOJE U TEXHUKE. 1

KourpoJubHnas padora

Nel Bxoanast koHTpoJsibHasi padora( 30 mun)
5 VnenpHada TemioeMkocTh KonmyecTBo TemioThl. EMUHUIILI KOJI-Ba 1
TEIJIOTHI.
6 Pacuer kon-Ba TemoThl, HEOOXOIUMOTO ISl HATPEBAHUS TeJla UITN 1
BBIJICIIIEMOTO UM INpH oxyiaxkaeHuu Jlaboparopuas padora Nel
«CpaBHEHHE KOJI-BA TEIJIOTHI M CMEIIMBAHUE BOAbI PA3HOU
TEMIIEPaTypbI»

7 DHeprus TOIUIMBA. Y IelbHAs TEIJI0Ta CrOPAHUSL. 1
8 3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTUU B MEXAHUUECKUX U 1

TEIJIOBBIX MTPOLIECCAX.
9 Pemenune 3aga4 «Heprus TOMIMBAY 1
10 KonTpoabnas pabdora Ne2 «9Heprus tommsa. KonnuecTBo 1

TCIIIIOTBI»




11 Pabora Haj ommbOkaMu. ArperaTHoe COCTOSIHHE BEIIECTBA.
[TnaBneHue U OTBEpACBAHNE KPUCTATHISCKUX TEIL.
12 VY nenbHas TEIIOTA MJIABICHUS
13 Pemenne 3anau «HarpeBanue u 1iaBJIeHUE KPUCTAIUTHUECKUAX
TEI».
14 Ncnapenwne. [Tormiomnienre SHEPruy Py UCTIAPEHUH U BBIJCIICHUN
€€ Mpyu KOHAEHCAIMX Hapa.
15 Kunenue. Y aenpHas temiota mapooOpa3oBaHus U KOHACHCAIINH.
16 Pemenue 3agau «IlapooGpazoBanue
17 Braxxaocts Bozyxa. CriocoObI OTnpeiesieHrsT BIaXKHOCTH BO3/TyXa.
18 PaboTa raza u mapa npu pacmupenuu. J[Burarenb BHyTpEHHETO
cropanus. (JIBC)
19 [TapoBas Tpy6una. KIIJ[ TermoBoro aBurarens.
20 Pemenue 3agau «/3MeHeHne arperaTHbIX COCTOSIHUM BEIIECTBA»
21 KonTpoabHasi padora Ne3 «/3MeHeHue arperaTHbIX COCTOSIHUI
BEIIECTBY
JJleKTpUYecKHe SIBJICHHSA.
22 PaGora Hag ommOkaMu. DaeKTpusalus Te Ipu COTPUKOCHOBEHHUU.
BiaumoneiicTBue 3apsKeHHBIX Tell.
23 OnexTpockorn. [[poBOIHUKN U HEMPOBOIHUKU NEKTPUIECTBA.
24 DIEKTPUYECKOE TT0JIE
25 JlenuMocCTh 37eKTpuuecKoro 3apsiaa. CTpoeHue aToMOB.




26

OObsicHEHHE PTEKTPUIECKUX SBIICHHUIH

27 DneKTpuuecKuil TOK. DJIEeKTpudecKas Lelb U €€ COCTaBHbIE YacTH

28 OnexTpuueckuil Tok B Metajuiax. Hampasnenue Toka.

29 Cuna toka. EquHuIa critel Toka.

30 Awmmnepmetp. M3mepenne cuibl Toka. JlaGopaTtopHas padora Ne 2

«COopKa >MEeKTPUUYECKOM 1ENH U U3MEPEHUE CUITBI TOKa»
31 DnexTpuyueckoe HanpspkeHue. EAuHAIbI HanpsokeHus. BoasTMerp.
N3mepenus HanpsokeHUs

32 KoutpoabsHnas padora Ned «Cuita toka. Hanpspxkenue» 20MuH.

3aBUCUMOCTbD CHJIBI TOKA OT HanpsbkeHus. 3akoH Oma il ydacTka
Lenu
33 PaboTa Hag ommOKkaMu. DIEKTpUUIECKOE CONTPOTHUBIICHNE
MIPOBOJHUKOB. EUHUIIBI COTPOTHUBICHUS.
34 Pacuer conpoTuBieHHs TPOBOAHUKOB. Y IETBHOE COMPOTUBIICHHE.
35 Peocratsl. JIaboparopHasi padora Ne3 «PerynupoBaHue CHIIbI
TOKa PEOCTaTOM)
36 JlaGoparopHasi padora Ned «OnpenieneHue CONpPOTUBIICHUS TPU
MIOMOIIY aMIIepMETpPa U BOJILTMETPa»

37 [TocnenoBarensHOE COeMHEHNE MPOBOIHUKOB

38 [TapannensHoe coeAMHEHNHE TPOBOHUKOB.

39 Pemenne 3agau «CMenianHoe coeguHeHue. 3akoH Omay.

40 Pabota 31eKTpruecKkoro Toka

KountpoabHnas padora Ned5S «3akon Oma. CoearHeHue
MPOBOJIHUKOBY» 20MUH.




41 Pabora Hag ommOkamMu. MOITHOCTB AIIEKTPUIECKOTO TOKA
42 HarpeBanue npoBOIHUKOB AJIEKTPUUECKHUM TOKOM.
3akon J[>xoy-Jlenna
43 Jlamma HaKaIMBaHUS. DJICKTPUUSCKUE HArpeBaTCIILHBIC PHOOPEI.
44 Kopotkoe 3ambikanue. [Ipenoxpanurenu.
45 Pemenue 3anau Ha pacyeT paboThl U MOIIHOCTH AJIEKTPUUECKOTO
toka. [Ipumenenue 3akona /xoymnsa-Jlenma
46 KonTpoabHas pabdora Ne6 «dnexkTpuueckue BICHUS.
MarauTtHoe moJie. JIeKTPOMarHeTU3M.
47 PaboTta nag omuOkamu. MarautHoe mose. MarHutHoe moJjie
MpsIMOTO TOKa. MarHuTHbIE JIMHUU
48 MarsuTHO€ T0JIe KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHI.
JladopaTopHas pa6ora NeS «COopka 1eKTpOMarHuTa u
WCIIBITAHUE €r0 JAEUCTBUSY.
49 [IpuMeHeHne 3EeKTPOMArHiTOB
50 [TocrosiHHBIE MarHUTBI. MarHuTHOE N0JIE 3EMIIH.
51 JleiicTBre MAarHUTHOTO TIOJISl HA MPOBOJIHUKE TOKOM.
AJIEKTPOABUTATEIN
52 Pemenne 3anau «Cuna JlopeHua»
53 JlabopaTopnasi pa6ora Ne6 «II3yueHue 2371€KTpOMarHUTHOTO
JIBUTATENS] IOCTOSTHHOTO TOKA MOJIEITN.
54 KonTpoabHnas pabora Ne 7 «DNeKTpOMarHuTHBIE SBJICHUS.

Y CTpoiCTBO NIEKTPOU3MEPUTENBHBIX TPHOOPOB.




CBeToBble aBJeHUA. OnTHKA

55 Hcrounuku cBet. PacpocTpanenue ceeta

56 OTtpakeHue cBeTa. 3aKOH OTPAKCHUS CBETA. 1
o7 [Tnockoe 3epkano. [Ipenomiienne ceeta 1
58 Pemenne 3aga4 «3akoH NpeIOMIIEHUS U OTPAXKEHUS 1
59 Jlunzel. OnTuyeckas cujia JIMH3bI.

60 N3o0paxkenue, 1aBaeMoe JTUH30M.

61 JladopaTopnas pa6ora Ne7 «[lomyuenne n3o0pakeHus Ipu 1

TTOMOIITH JIMH3BI
62 Pemenue 3agau «[locTpoenue xo1a iydeit B JTHH3EH 1
63 KoutpoabHas pa6ora Ne§ «OnTudeckue sSBICHUSN 1
64 Pabota nag omuOkamu. [ToAroTOBKa K HTOTOBOM KOHTPOJIBHOM 1
pabore.

65 Ne9 HToroBasi KOHTpoJIbHasi padoTa 3a y4eOHbIii 1o/ 1
66 Pesepr 1
67 PE3EPB 1
68 PE3EPB 1
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