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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOTO YpPOBHS HA YPOBHE CcpenHero obmero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TIOJIO)KCHHW ¥ TpeOOBaHWA K pe3ylbTaraM OCBOCHHS OCHOBHOU
oOpa3oBaTelbHOM Tporpammel, npeactaBicHHbXx B @I'OC COO, a takke ¢ yu€ToMm QeaepabHO M
paboueii mporpaMMbl BOCIUTAHWS M KOHLEMIMH TpenojaBaHus ydeOHoro mpeamera «Du3uka» B
oOpa3oBaTenbHBIX  opraHmzanmsx  Poccuiickoit ~ Dexepanuu,  pealu3ylOIIUX  OCHOBHBIC
o0Opa3oBaTesbHbIC TPOTPAMMBI.

Copeprxanue mporpamMMmbl 1Mo (HU3UKE HANPaBICHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTuHbl MHpa oOywaromuxcs 10-11 xmaccoB npu oOyueHnn ux (usuke Ha 0a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-AEATEIbHOCTHOTO mojaxona. IIporpamma mo ¢usuke cOOTBETCTBYET TpeOOBaHUSAM
OI'OC COO Kk mnIaHUPYEMbIM JIMYHOCTHBIM, IPEAMETHBIM M METAaNpeIMETHbIM pe3yJabTaTam
oOyueHusl, a TaKK€ YUUTHIBAET HEOOXOIUMOCTh pean3allid MEXKIIPEIMETHBIX CBsi3ed (U3UKH C
€CTECTBEHHO-HAY4YHbIMU Y4EOHBIMHU IpeaAMeTaMu. B Hell ompenenstoTcs OCHOBHbBIE LENH U3YYEHUS
(GU3MKM Ha ypOBHE CpeaHEero ooOuiero o0pazoBaHus, IIAaHHpPYEMbIE pPE3yiIbTaThl OCBOEHMS Kypca
(U3HKY: INYHOCTHBIE, METaPEIMETHbIE, TPEAMETHbIE (Ha 06a30BOM YPOBHE).

[IporpamMma no gu3uke BKIIOYAET:

o TUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (U3WKH Ha 0a30BOM ypPOBHE, B TOM YHCIIC
MpeIMETHBIE PE3yIbTaThl MO roJiaM O0yUYEeHHUS;
. cojiepaHue yueOHoro mpeamera « Du3uKay 1mo rojgamMm 00ydeHus.

®dusnka KaKk Hayka 0 HamboJiee OOIMMX 3aKOHAX MPHUPOJIbI, BRICTYMAs B KAa4eCTBE y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIN BKJIaJ] B CHUCTEMY 3HaHUI 00 OKpYKalolleM MUpe.
HIkonpHBIA Kypc (PU3MKH — CUCTEMOOOpa3yIOIUN Uil €CTECTBEHHO-HAYYHbIX y4EOHBIX MPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IMPOILIECCOB W SBIEHUM, H3y4aeMbIX XUMUEH,
ounosoruent, ¢uznueckoil reorpadueil U actpoHommen. lcmonb3oBaHWE W aKTHBHOE MPUMEHECHHE
(bUBUYECKUX 3HAHWUW ONpENesieT XapaKTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJY4YeHHs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMU
cBoiicTBamMH U Jpyrux. M3ydyeHue (uU3MKU BHOCHUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpa oOydarommuxcs, B (opMHpOBaHHME yMEHUN NPUMEHSATh HAayUHBI METO.
MO3HAHUS MPY BBIMOIHEHUH UMU y4eOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢(uzuku [uisi ypoBHSI cpelHero ooiiero oOpa3oBaHUS MOJIOKEH Pl UIACH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmnocmu. B cooTBeTCTBUM C HEW KypC SBIJISETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICP)KUT MaTepuan U3 BCEX pa3lienoB (DM3HMKHM, BKIIOYAET KaK BOIMPOCHI KIACCMYECKOW, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuszayuu. B coOTBETCTBUU ¢ HEW marepuall Kypca (GU3HKUH OOBEIUHEH BOKPYT
¢busnueckux teopuii. Benymum B kypce siBnsieTcss (OpMHpPOBAHHE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELUIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuszanusi NpeanoyiaraeT MCIOJIb30BaHUE T'YMaHHTAPHOTO
noTeHnuana (PU3NUecKOil HayKH, OCMBICICHHE CBS3M Pa3BUTUS (PU3MKU C pa3BUTHEM OOIlECTBa, a
Tak)Ke ¢ MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU M 9KOJOTHUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonoui nanpasiennocmu. Kypc gu3uku mpesmnosnaraeT 3HaKOMCTBO C IIHPOKUM
KPYT'OM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHUIIOKEHUI N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs TOCPEACTBOM BBEIEHHUS DJIEMEHTOB  COJICPIKaHUSA,
MOCBSAIIEHHBIX KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHbBI C PAa3BUTHEM TEXHUKU
U TEXHOJOTWH, a Takke OOCYKIeHHs T™poOieM palMOHAIBLHOTO MPHPOJOTIONB30BAHUS U
9KOJIOTUYECKOM 0€30MMacHOCTH.

CrepXHEBBIMH 3J€MEHTAaMH Kypca (QU3MKH HAa YpPOBHE CpEAHEro oOIero oOpa3oBaHUS
ABIISAIOTCS  (u3MUecKkue Teopu ((HOpMHUpOBaHME TPEACTABICHUH O CTPYKType IOCTPOCHUS
¢busznueckoit Teopuu, poiu (GYHIAMEHTAIBHBIX 3aKOHOB U TPUHIHUIOB B  COBPEMEHHBIX



MPEJCTABICHUAX O TMPUPOJIE, TPAHULIAX TPUMEHUMOCTH TEOPHA, Ul ONMCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUH U IPOIIECCOB).

CHUCTEeMHO-IESTETbHOCTHBIN MMOAX0J] B Kypce (U3UWKU peaqu3yeTcs Mpexae BCero 3a Cuer
OpraHu3allui SKCHEPUMEHTAIBHON JesTenbHOCTH oOydatouiuxcs. [ 06a30Boro ypoBHS Kypca
(GU3MKH — S3TO UCMOJIB30BaHUE CHCTEMBI (POHTAIBHBIX KpPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB H
nabopaTOpHBIX paboT, KOTOPBIE B IpoTpaMMe 1o (pu3nke 0ObeJMHEHBI B OOIIUI CIIMCOK YYCHUYECKIX
MPaKTUYeCKUX paboT. BrlieneHne B yka3aHHOM mepedHe JabopaTOpHBIX padoT, MPOBOIUMBIX JUIS
KOHTPOJII W OIICHKH, OCYIIECTBIIICTCS YYaCTHHKaMH OOpa30BaTEIBHOTO IMpoIlecca HCXOAS W3
0CcOOEHHOCTEH MIIaHUPOBAaHUS M OCHAIICHUs KabuHeTa ¢u3uku. [Ipu 3ToM obOecrieunBaeTcsi OBNaIeHUE
00y4aromUMHUCsT yMEHUSIMH TPOBOJIUTH KOCBEHHBIE WM3MEPEHHS, HCCIICIOBAHUS 3aBHCUMOCTEH
(U3NYECKUX BEJTMYUH M TOCTAaHOBKY OIBITOB II0 MPOBEPKE MPEITIOKESHHBIX TUIIOTES.

Bonpmoe BHUMaHMe yaenseTcs pelIeHrI0 Pacy€THBIX W KadeCTBEHHBIX 3amad. [Ipu stom mms
pacu€THBIX 3aJa4 TMPUOPUTETOM SBISIOTCS 3aJadd C SBHO 3aJaHHON (DM3MYECKON MOJIEINbIO,
MO3BOJISIOIINE MPUMEHSTh N3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pas3zeia Kypca, Tak
W WHTETPHUPYS 3HAHUS W3 Pa3HBIX pasnenoB. JIIs KadeCTBEHHBIX 3a/1a4 TPUOPUTETOM SBIISTIOTCS
3aJaHis Ha OOBSCHEHHE NMPOTEKaHWs (U3NUECKUX SBICHUH M TPOIIECCOB B OKpPYXKAIOIMICH XU3HH,
TpeOyromie BpIoopa (U3NIECKON MOICIH [Tl CUTYalluy TIPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedboBanusimu ®I'OC COO k maTepuanbHO-TEXHUYECKOMY 00ECTICUCHUIO
ydaeOHOro mporiecca 0a30BBIM ypOBEHb Kypca (U3MKH Ha YPOBHE CpeaHEro oOmiero ooOpa3oBaHHs
JIOJDKEH M3Y4aThCsl B YCIOBUSX MPEIMETHOTO KaOMHeTa (GU3WKU WM B YCIOBHUSIX WHTETPUPOBAHHOTO
KaOMHETa NMPEeJAMETOB €CTECTBEHHO-HAyYHOTro 1MKIIa. B kaOuHeTe pU3uKu J0JIKHO OBITh HEOOX0IUMOE
nabopaTopHOe 000pYIOBaHHE ISl BBHITIOJHEHUS YKa3aHHBIX B MpOrpamMme Mo (U3HWKE YICHHIECKHX
MPAKTUIECKUX pabOT M JEMOHCTPAIIMOHHOE 000pyIOBaHHE.

JlemoHcTpalMoHHOEe  OOopynoBaHue  (opMmHpyeTcss B  COOTBETCTBUM C  MPUHIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU U 00ECIIEYNBAET MOCTAHOBKY MEPEUUCIIEHHBIX B IIpoTpaMMme 1o (pusmke
KITIOYEBBIX JIEMOHCTPALUN AJIsl MCCIEAOBAHUS M3YyYaeMbIX SIBICHUI M MPOLECCOB, SMIUPUUYECKUX U
(GyH1aMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlabopaTopHoe oOopyAOBaHUE I YYCHUUYECKUX TMPAKTUUECKUX paboT (opMHUpYyeTCS B BHUJC
TEMaTUYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacu€re OJJHOTO KOMIUIEKTa Ha JIBYX OOy4arolIuXcs.
Tematnueckue KOMIUIEKTHI J1a0OpaTOPHOTO OOOPYAOBAaHMSI JOJDKHBI OBITh TOCTPOEHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BAHUM AHAJOTOBBIX U HUGPOBBIX NPUOOPOB, a TakKe KOMIBIOTEPHBIX
M3MEPUTENbHBIX CUCTEM B BHJIe U(DPOBHIX Ja00PaTOPUH.

OCHOBHBIMU LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

J dbopMupoBaHHe HHTEpeca M CTpeMJIeHUS OOydaloluxcs K HAyYHOMY H3YUEHUIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

o pa3BUTHE TMPEJICTaBICHUM O HAydYHOM MeEToJe TO3HAaHUS U  (POpPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

o (¢hopMHpOBaHKE HAYYHOTO MHUPOBO33PEHMsS KaK pe3y/bTaTa M3y4eHHs OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

o (dbopmupoBaHre YMEHUI OOBACHATD SIBICHUS C UCIOJIH30BAHUEM (DU3MUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEJIbCTB;

. (dhopMHpoOBaHHE TPEICTABICHUNA O pOJM (PU3UKU JIJISl PA3BUTUSA JAPYTUX €CTECTBEHHBIX

HayK, TEXHUKH U TEXHOJIOTHU.

JlocTikeHe 3TUX 1esiel 00ecreunBaeTCsl pelieHueM CIeIyIOIUX 3a/1ad B MPOLecce U3y4eHUs
Kypca (pU3UKH Ha YPOBHE CPEAHEro o0IIero o0pazoBaHUs:

J npuoOpeTeHne CUCTEMbI 3HAHUN 00 OOMmMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKJIIOYAs MEXaHMKY, MOJIEKYJSPHYIO (U3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO (HM3UKY U
AJIEMEHTHI aCTPOU3UKU;

J ¢dbopmMupoBaHUEe yYMEHHH TNPUMEHATh TEOPETUUECKUE 3HAHHUS Ui OOBACHEHMA
(bu3nUecKuX SABICHUN B IPUPOJE U IS IPUHATHUS MPAKTHUECKUX PELICHUH B TIOBCEAHEBHOM KHU3HH;



J OCBOCHHME CHOCOOOB peIIeHHs pa3IMyHBIX 3aJad C SBHO 3aJaHHON (QHU3HUYECKON

MOJCJIbIO, 3a/a4, MOAPa3yMEBAOIINX CAMOCTOATCIBHOC CO3OaHHUC (1)I/I3I/I‘ICCKOI\/JI MOICIIH, aJIcKBaTHOM
YCJIOBHUAM 3a/1a4u,

J MOHMMaHUe (U3NYECKUX OCHOB W TPUHIIMIIOB JECWCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;
o OBJIAZICHUE METOJAaMHU CaMOCTOSITEIILHOTO IJIAHUPOBAHUS M TPOBEACHUS (DU3NUIECKUX

OKCIIEPUMEHTOB, aHaldM3a ¥ HHTepHpeTanuu WHGOpPMAIMU, OIpPEIeICHUs] JOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yibTaTa;

o CO3/IaHUE YCIIOBUH JJISl Pa3BUTHS YMEHHUH MPOEKTHO-UCCIIEN0BATEIBCKON, TBOPUYECKOM
JESATEITbHOCTH.

Ha wusydenume ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
otBoautcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B Heaenmo), B 11 kimacce — 68 gacoB (2 yaca B
HEJIEIIO).

[Ipennaraemplii B mporpamme mo (u3MKe NepedeHb J1a0OpaTOPHBIX U MPAKTUYECKUX padoT
SBIISIETCSI PEKOMEH/IOBAaHHBIM, YUUTENb JeJIaeT BHIOOP MpoBeneHHs 1a00paTOPHBIX pabOT U OIBITOB C
y4€TOM MHAUBUYaTbHBIX OCOOCHHOCTEN 00ydaromuXxcsl.

COJEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. @u3uka u MeTOAbI HAYYHOI'0 IO3HAHUSA

®usznka — Hayka o npupone. Haydnele meTonpl mO3HaHUs OKpyxaroumero mupa. Pois
SKCIEPUMEHTA U TEOPHUH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue ¢u3MYecKuX sBICHUM W mpoueccoB. Hayunble rumnortessl. duszuueckue
3aKOHBI U Teopuu. ['paHULIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Ponp m mecro ¢usuku B (QOpMHUpPOBAaHWUM COBPEMEHHOW HAydyHOW KAapTHHBI MHUpa, B
MPAKTUYECKOUN ACATETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYHKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBMxeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro ABMXKEHUs. Cucrema OoTcuéra.
Tpaektopusi.

[Tepemenienne, CcKOpocTh (CpeaHsii CKOPOCTh, MTIHOBEHHAas CKOPOCTb) W YCKOpPEHHE
MaTepuaibHON TOYKH, MX MPOCKIMU Ha OCHU CUCTeMbl KoopauHaT. CioxkeHHe MNepeMEeleHH u
CJI0’KE€HUE CKOPOCTEH.

PaBHOMepHOE U pPaBHOYCKOpPEHHOE MPSIMOJHMHEWHOE MABWXKeHue. [paduku 3aBHCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIbHOM TOUKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

Kpuponmueiinoe nBukeHue. [[BkeHHe MaTepUaIbHON TOUKHM MO OKPYKHOCTH C MOCTOSIHHOU
0 MOJYJIO0 CKOPOCTBIO. YTIOBasi CKOPOCTh, JIMHEWHas ckopocTh. llepmon u uvactora oOpareHwus.
LlenTpoCcTpeMHUTENBHOE YCKOPEHHUE.

TexHnueckre yCTpoMCTBAa M MPAKTUYECKOE NPUMEHEHHE: CIHIOMETP, JBUKEHHUE CHapsIOB,
LIETIHBIE U peMEHHBIE MTepEeAaUu.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, UILUTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBaHue IBUKEHHIA ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroenue ABM>KEeHUS Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenue yckopeHHsi CBOOOTHOTO MaeHUsI.

Hamnpagnenue ckopocTH pu JBUKEHUHU MO OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLICHMS MEXKJIY IIyTSAMH, IPOWIECHHBIMU TEJIOM 3a IOCIIENOBATEIIbHBIC
paBHbIEC MPOMEXYTKM BPEMEHM IIPY PAaBHOYCKOPEHHOM JIBM)KEHMM C HA4aJIbHOM CKOPOCTBIO, PABHOM
HYJIIO.

N3yuenune nBUKEHU IIAPUKA B BA3KOU KHUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHocutTensHOCTH ['ammnes. llepseiii 3akoH Hprorona. MHepunuanbHbIE CUCTEMBI
OTCYETa.

Macca tena. Cuna. [puniun cynepro3uiuu cui. Bropoi 3akon HproToHa /y1st MaTepraibHOM
Touku. Tpetuit 3aKkoH HbroTOHA [711 MaTepUaAIbHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuma tsxectH. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenne. Buapl Tpenus (mokosi, ckoibxeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUsSI CKOJBXEHHsI U cuia TpeHus mnokosi. Koapduuument tpenus. Cuna conmpoTHUBIIEHUS NpU
JIBAKEHUH TeJa B )KMIKOCTH WJIU Tase.

[TocTynarensHoe U BpamareabHOE JBUKEHUE a0COTIOTHO TBEPIOIO Tea.

MOMEHT CHuJIbl OTHOCHUTENIBHO OcH BpamieHud. [Imeyo cumibl. YCiioBUsi paBHOBECUS TBEPAOTO
Tena.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: NOJAIIUITHUKH, JBHXKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepLUUH.

CpaBHeHME Macc B3aMMOACHCTBYIOMINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTh CHJIbI YIIPYTOCTH OT AeopMalyy.

HesecomocTts. Bec Tena npu yCkOpeHHOM MOAbEME U TTaJICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecus TBEPAOTro Tena. Bunipl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxenus Opycka 1o HaKJIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAKOIIMX B MPYKHUHE U PE3UHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycnoBuid paBHOBECHSI TBEPJIOTO TEJA, UMEIOLIEr0 OCh BPAIICHHUS.

Tema 3. 3akonwvl coxpanenus ¢ mexanuke

Nmnynsc matepuanbHOW TOYKU (TeNa), CUCTEMbl MaTepUalbHBIX TOYeK. VMIyJIbC CHUIBI U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABMKEHUE.

PabGora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus MarepuanbHOM TOukd. Teopema 00 H3MEHEHHUM KHHETUYECKOM
SHEPIruH.

[lorenumaneHast »Heprus. IloTeHnuanbHas 3HEPrus ynpyro JeGpOpMHpPOBAHHOW TNPYKUHBI.
[TorenumanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[loTeHumaneHble YW HEMOTEHIMAIbHbIE CHIIBL. CBS3p pabOThl HEMOTEHIMAJIBHBIX CHII C
U3MEHEHHEM MEXaHNYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPIUH.

Yrpyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHuueckrue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: BOJOMET, KOMEp, IPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu



3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[lepexoa MOTEHIMATLHOW PHEPTUU B KHHETUYECKYIO B 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne abCcoMOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIbI C U3MEHEHUEM MEXaHUYECKOW SHEpruu Tejla Ha IpuMepe
PaCTsKEHHUs PE3UHOBOIO JKIyTa.

Paznes 3. MoaekysipHasi puznka 1 TepMOIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUM M HMX OIBITHOE OOOCHOBaHUE.
bpoynosckoe apmxenue. Juddysusa. Xapaktep ABMKEHHS U B3aUMOJCHCTBUS YacTHI] BEIIECTBA.
Mogenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPABIX Tell U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
aTHX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosinaas ABorajpo.

TemnmoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Lenscus.

Mopnens wuaeanpHoro ra3a. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETUYECKON Teopuu
UJeanbHOTO ra3a. AOCOIOTHAs TeMIlepaTypa Kak Mepa CpeJHed KMHETHYECKOW PHEpPTUM TEIIOBOIO
JIBIOKeHUs JacTull rasza. lllkana temnepatyp KenbBuHa. ['a3oBbie 3akoHbI. YpaBHeHUEe MeHaeneeBa—
Knaneiipona. 3akon J[anpToHa. M3ompouecchl B HI€aJbHOM Ta3e C IMOCTOSHHBIM KOJAYECTBOM
BelecTna. [ paduueckoe npeacrapieHne U30MPOLIECCOB: U30TEpMa, U30X0pa, H300apa.

TexHudeckune ycTpoicTBa U MMPAKTUUECKOE TPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, J0Ka3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, (oTorpaguu  MOJIEKyI
OPraHM4eCKUX COCTMHECHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEKMOJIEKYJIIPHOTO B3aUMOEHCTBHSL.

Mogenb, WUTIOCTPUPYIOLIAsk TPUPOTY JABJIEHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UJICATBHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KJIACCHOW KOMHAaTe Ha OCHOBE M3MEpEHUI 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEN.

HccnenoBanue 3aBUCMMOCTH MEX]1y TapaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonuHamuueckass cucrema. BHYTpeHHsIT SHepruss TEpMOJMHAMUYECKOM CHUCTEMBI U
crnocoObl e€ u3meHeHus. KommdecTtBo Temnotrel u pabora. BHYTpeHHssI SHeprus OJHOATOMHOTO
uJeanbHOTO raza. Buasl Temionepegauu: TEIUIONPOBOAHOCTb, KOHBEKLHUS, H3JIydeHHE. Y JelbHas
TEII0EMKOCTD BellecTBa. KomuecTBo TEmIOTHI pH TeIUIoNepeaaye.

[Tonsitue 06 aguabatHom mpouecce. [lepBbiii 3akoH TepmoauHaMuku. [IpumMeHnenue nepBoro
3aKOHA TEPMOJMHAMHUKY K u3ompoiieccaM. I'padudeckast uHTeprperanus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOIE.

TernnoBeie mammubl. [IpuHIMNBI OeiicTBUs TerioBbIX MamuH. [IpeoOpasoBaHusi sHepruu B
TeroBbIX MamuHax. KoaddunueHnt noneznoro neicTBus TeruioBod mammmubl. [lukn KapHo u ero
KO3 (GUIIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHUECKUE TPOOIEMbI TETII0IHEPTETHKH.

TexHnueckre yCTpOoiCTBa M MPAKTUYECKOE MPUMEHEHHUE: BUraTeilb BHYTPEHHErO CrOpPaHMUS,
OBITOBOM XOJOIMIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEH SHEPTUU Tella MPU COBEPIICHUU PaOOTHI: BBUIET MPOOKU U3 OYTHIIKU
MO JIeHCTBHMEM CXXATOrO BO3JyXa, HarpeBaHue »Hdupa B JATYHHOU TpyOKe MyTéM TpeHUs
(BUICOIEMOHCTpALINSA).



N3meHneHne BHyTpeHHEN aHepruu (TeMIepaTypsl) Tella Ipy TeIionepeaye.

OmnpIT M0 aguabaTHOMY PaCIIMPEHUIO BO3/yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mojienu apoBoii TypOUHBI, IBUTATEIIsl BHYTPEHHETO CrOPaHuUsl, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomul

N3mepenue ynenbHou TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanus eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue W KoHAeHcanws. VcmapeHue u KureHue. AOCOTIOTHAS W OTHOCHUTEIIbHAS
BJIQKHOCTh BO3/ayxa. HacellmmeHHBIH map. YjaenbHas TemioTra MmapooOpa3oBaHus. 3aBHCHMOCTh
TEeMIIEpaTypbl KUIIEHUS OT AABJICHUS.

Teépnoe teno. Kpucrammueckue u amopdHbie Teina. AHM30TPOINUS CBOMCTB KPUCTAJLIOB.
Kunxue kpuctannsl. CoBpeMeHHble Marepuaisl. [1naBinenue u kpucraumzanus. Y elbHas TEmjoTa
miasnenus. Cyoaumarusi.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckne ycTpoHCTBa W MpPaKTHYECKOE NPUMEHEHHME: TUTPOMETP U ICHUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TOJYYEHHUs] COBPEMEHHBIX MaTepUajoB, B TOM 4YMCJIE HaHOMAaTEpUalOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHM>XKEHHOM J1aBJICHUH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

Habntonenue HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpaIms KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

H3Mepenre 0OTHOCUTEIBLHOM BIAXKHOCTH BO3IyXa.

Pa3znea 4. DiiekTpoauHaMHuKa

Tema 1. Dnekmpocmamuka

DIeKTpu3alus Tejl. DIEKTPUYECKU 3apsan. [Ba Buma 3JeKTpuUYecKux 3apsaoB. [IpoBogHuUKH,
JURJIEKTPUKYU U MOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUs SJIEKTPUUYECKOTO 3aps/ia.

B3aumopericteue 3apsiaoB. 3akoH Kymona. ToueuHbli 3JeKTpUUECKUN 3apsl. DIEKTPUUECKOE
nosne. Hanpsoxk€HHOCTh 3nekTpudeckoro noJid. [IpuHOMN Ccyneprno3uiuu 3JeKTPUYECKUX IOJIECH.
JIuHuM HaNPSKEHHOCTH SJIEKTPUUYECKOTO OIS,

PaGora cun snexkrpoctaruueckoro nois. [lorennuan. Paznocts norennuanos. [IpoBogHuku u
JTURJIEKTPUKH B JIEKTPOCTATUYECKOM MoJje. J(uanekTpuueckas IpOHUIIAEMOCTb.

OnektpoéMkocTb. KoHaeHcaTop. ONEKTpOEMKOCTh IUIOCKOIO  KOHJEHCATOpa. JHEprus
3apsKEHHOIO KOHJIEHCATopa.

TexHuueckue yCTpOHCTBA M IMPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOMN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE SJIEKTpONnpHOOpOB, KOHAECHCATOpP, KOMUPOBAIbHBIN
arrapar, CTpyMHbIN [IPUHTED.

Jlemoncmpayuu

YCeTporCTBO U IPUHLIMIT IEUCTBUSA JIEKTPOMETPA.

B3anmoelicTBre Ha3IEKTPU30BAHHBIX TEJl.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATHYECKOM IIOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAAM IUIACTHH, PACCTOSHUS
MEXKy HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprusi 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.



Tema 2. ITocmoannwiit 3nekmpuyeckuil mox. Toku é pa3nuynvix cpeoax

DNEeKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTpUUYECKOro Toka. Mcrounuku Toka. Cua
ToKa. [IoCTOSIHHBIN TOK.

Hanpspokenne. 3akon OMma ai1s ydacTka LIETH.

DNEKTPUUECKOE COINPOTUBJIIEHUE. YEIbHOE CONPOTUBIIEHHE BellecTBa. [locienoBarenpHoe,
napajuiesibHOE, CMEIIaHHOE COETUHEHHUE ITPOBOTHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNeKTpOoABMKYIasi CUjla U BHYTPEHHEE CONPOTHUBIICEHHWE HCTOYHMKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) 31eKTpruieckoil nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHas MPOBOJUMOCTb TBEPJBIX METAIJIOB. 3aBUCUMOCTb COIPOTUBIIEHUS METAJUIOB OT
Temmneparypbl. CBEpXITPOBOAUMOCTb.

DNeKTpUYECKU TOK B BakyyMme. CBOMCTBA AIIEKTPOHHBIX MMYyYKOB.

[TonynpoBoanuku. CoOCTBEHHAsi U MPUMECHAs! MPOBOJIUMOCTh HOJYINPOBOIHUKOB. CBOICTBa
p—n-niepexofa. [lonynpoBoJHUKOBBIE TPUOOPHI.

DOnexkTpuueckuii TOK B pacTBOpax M pacijaBax AJIEKTPOJUTOB. DJIEKTPOJIUTHUECKAS
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSTENbHBII M HECAaMOCTOSATENbHBIN pa3psal. MoiHus.
[Tna3zma.

TexHudeckre yCTpOMCTBA M MPAKTUUYECKOE TPUMEHEHHE: aMIIepMETpP, BOJBTMETP, peocTart,
HMCTOYHUKU TOKA, AJICKTPOHArPEBATEIBHBIC MPUOOPHI, AMEKTPOOCBETHTEIbHBIE TTPHOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI, TMOTYIPOBOJHUKOBBIN THO,
rajbBaHUKa.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaPSHKEHUS.

3aBUCUMOCTh  CONPOTHUBJIEHUS UWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, I[LJIOLIAJIU
MIOIIEPEYHOI0 CEYEHUsI U MaTepHaa.

CMelnranHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe wu3MepeHHe HNIEKTPOABWAKYIIEH cuiibl. KopoTkoe 3amMblkaHME TajJbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBJIICHUSI.

3aBUCUMOCTB COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psaa 1 NpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSS TPOBOAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenne cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue 351eKTpoABUKYILEN CUITbI HCTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHUS.

Habmonenue snexrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku O6a3zoBoro ypoBHsS B 10 kiacce ocyiiecTBisieTcss ¢ y4€ToM
COJIepKaTeIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMUU, reorpapuu u
TEXHOJIOT U H.

Meoicnpedmemuule nowsimusl, CBI3aHHBIE C U3yYEHHEM METOJIOB HAYYHOTO IMO3HAHUS: SIBJICHUE,
Hay4yHbI (akT, rumoTesa, (u3nueckas BEIHUMHA, 3aKOH, TEOpHs, HAONIOJEHUE, SKCIEPUMEHT,
MO/JIETUPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: penieHre CUCTeMbl YpaBHEHUH, TuHeHas QyHKIuMs, mapaboia, runepooia, ux
rpaduk W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIIMH: CHUHYC, KOCHHYC, TAaHTEHC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI M UX MPOEKLIHUHU HA OCU KOOPAMHAT, CIOKEHHE
BEKTOPOB.

bBuonoeusa: mexannueckoe JBM)KEHHE B KMBOH mpupoae, auddysus, ocmoc, TemnoodMeH
KUBBIX OPTraHU3MOB (BH/IbI TETLIOTIEPEayuH, TETUIOBOE PABHOBECHUE), IIEKTPUUECKUE SIBICHUS B )KUBOU

MIPUPO/IE.



Xumus: DUCKPETHOE CTPOCHME BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIECTBA,
MOJISIpHAsl Macca, TEIUIOBBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEW M ra3oB, JICKTPUUYECKHE CBOKCTBA
METAJUIOB, AJIEKTPOJUTHYECKAS TUCCOLIMALMs, TaIbBAHUKA.

T'eozpaghus: BNaxXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeusa: mpeoOpa3oBaHUE IBMXKEHUH C HCIOJIB30BAHMEM MEXaHHU3MOB, Y4YET TPEHHUS B
TEXHUKE, MOIITUITHUKH, UCTIOJIH30BaHUE 3aKOHA COXPAHECHHS UMITYJIbCA B TEXHUKE (pakeTa, BOJOMET U
Ipyrue), JBUTATENh BHYTPEHHETO CropaHus, mapoBas TypOWHa, OBITOBOW  XOJIOJUJILHUK,
KOHAULMOHEP, TEXHOJIOTUHU MOJYYEHHS] COBPEMEHHBIX MaTEPUAJIOB, B TOM YHUCIIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECKAs 3allUTa, 3a3€MJICHUE IIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, FIECKTPOHArpeBaTeIbHbIE MPUOOPHI, AIEKTPOOCBETUTEIHHBIC IPUOOPHI, FaTbBAHUKA.

11 KJIACC

Paznen 4. DuekTpoanHamMuka

Tema 3. Maznummnoe none. I1eKmpomMazZHUMHAA UHOYKUUSA

[ToctostHHbIE MarHuThl. B3auMoaeicTBue MOCTOSIHHBIX MarHuTtoB. MarHutHoe noJjie. Bekrop
MarHATHOM MHAYKUWU. [IpMHIMI Cynepno3suuuyu MarHUTHBIX MOJIEeH. JIMHUM MarHUTHOW MHIYKIIWH.
KapTuna nuHMI1 MarHUTHOM MHTYKIIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarsauTHoe TmMOJe TPOBOJHMKA C TOokoM. KapTwHa nWHWUNA WHAYKIIMA MarHUTHOTO TTOJIS
JUTMHHOTO TIPSIMOTO TPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKA C TOKOM. OmBIT
Opcrena. BzaumoerictBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HAalPaBJICHUE.

Cuna Jlopenna, €€ MOJIyJib M HampaBiieHue. [[BUKeHne 3apsyKeHHOW 4acTUIBI B OJTHOPOJHOM
MaraHutHoM noJie. Pabota cuner Jlopena.

SIBieHMEe  DJIEKTPOMArHUTHOM  WHAyKUMH. [loTOK  BeKTOpa  MarHUTHOM  HMHAYKIIUH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTpOMarHUTHOM nHaykuuu dapanes.

BuxpeBoe »snektpuueckoe mMoJie. DJIEKTPOJABIKYIAs CUJa HWHAYKIMA B MPOBOJHHUKE,
JBIOKYIIEMCS TTOCTYNATEIbHO B OJTHOPOJTHOM MarHUTHOM IOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CHUIIa CAMOUHIYKIIUH.

DHEprusi MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUI, MHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE 3IEKTPOHHOTO MyYKa MarHUTHBIM MOJIEM.

JIMHUY MHIYKIIMU MarHUTHOTO TIOJIAL.

B3aunmopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JHeiictBue cuibl JIopeHI1a Ha MOHBI JEKTPOJIUTA.

SIBneHuE AIEKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTb DJIEKTPOJABMKYLIEH CHJIbI WHAYKIIMM OT CKOPOCTH HU3MEHEHUS MarHUTHOTO
IMOTOKA.

SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3IE€KTPOMArHUTHOM UHIYKIIUH.

Pazngen 5. Kojie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKmpoMazHUMHble KO1E0AHUA

Konebarenpnas cuctema. CBOOOJHBIE MeXaHUUYECKUE Koyiebanus. ["apMoHuecKkue Koyiebanusl.
[Tepuon, gacroTa, ammiutyna u ¢gasza konedbanuid. [IpykuHHBIA MasTHUK. MaTeMaTH4ecKUil MasTHUK.
VYpaBHEeHME rapMOHMYECKUX KosiebaHuil. [IpeBpalienne s3Hepruy npu rapMOHUYECKUX KOJICOaHUSX.

KoneGarenbubiit  koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJeOAaHWS B  HACAUIBHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJOTUS MEXIy MEXaHWYECKHMMHU M 3JCKTPOMArHUTHBIMU KOJICOAHUSMHU.
®opmyna ToMmcoHa. 3aKOH COXpaHEHUsI SHEPTUU B UI€aIbHOM KOJ1€0aTeJIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxarmUX KoeOaHHUAX. BBIHYXICHHbIE MEXaHWYeCKHe KOJIeOaHusl.
Pe3onanc. Beinyx/1eHHBIE TIEKTPOMAarHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CUHYCOMAAIbHBIM IMEPEMEHHBI TOK. MOIIHOCTH NEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHHUS.

Tpanchopmarop. IlpousBoacTtBo, mnepenada U MOTpeOJIEHUE BIEKTPUUYECKON HSHEPIHH.
DKOJIOTUYECKHE PHUCKHM TpH  [POU3BOJCTBE  3JeKTposHepruu. KynbTypa  ucnoib3oBaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHnueckre yCcTpoMCTBa M NMPAKTHYECKOE IPUMEHEHUE: IEKTPUYECKUN 3BOHOK, T€HEPaTop
MIEPEMEHHOT0 TOKa, JMHUH 3JIeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTeNbHON CHCTEMbI (NMPYKHUHHBIA WM MaTeMaTH4eCKHM
MasITHUK).

HaGnrogenue 3aryxarmommx KojeOaHuH.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOTHBIE EKTPOMArHUTHbIE KOJIEOAHHUS.

OcumiutorpaMMbl — (3aBUCUMOCTH ~ CHJIBI  TOKA U HAOpsOKEHHUs OT  BPEMEHHM)  JUId
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc mpu MOCIIENOBATEIBHOM COEAWHEHHU PE3UCTOPA, KaTyIIKM HWHAYKTUBHOCTH H
KOHJICHCATOPA.

Monens JINHUY 3IIEKTPONIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBHCUMOCTH MEPHOAA MaJbIX KOJ€OaHMH rpy3a Ha HUTU OT AJUHBI HUTH U
Macchl rpysa.

HccnenoBanue nepeMeHHOro TOKa B LIENH U3 MOCIEA0BATEIbHO COCIMHEHHBIX KOHIEHCATOPa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHble 60IHbL

MexaHnyeckue BOJHBI, yClIoBHA pacnpoctpaHenus. [lepuon. CkopocTs pacnpocTpaHeHUs U
nnuHa BoJHbL. [lomepeunble W nponoJibHBIE BOJHBI. MHTepdepeHuns n audpakuus MeXaHHYeCKUX
BOJIH.

3ByK. CxopocTs 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBL. YCJIOBMSI M3JIY4E€HMs DSJICKTPOMAarHUTHBIX BOJH. B3anMmHas
opueHTanus BekTopoB E, B, V B anextpomaruutHoi BosiHE. CBOMCTBA 3JE€KTPOMArHUTHBIX BOJIH:
OTpaXkCHHUE, IIPEJIOMJICHUE, HOJIIpU3aLus, nudpaxys, UHTEephEepeHIIHsL. Ckopoctb
IEKTPOMArHUTHBIX BOJIH.

[Ikana 3neKTpoMarHuTHHIX BOJIH. [IpiMeHeHHe 3IeKTpPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIBI paguocBs3u U TeneBuAcHUs. Paguonokanms.

DNEKTPOMAarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEIBI.

TexHuyeckne yCTpONHCTBA W IPAKTHYECKOE IIPUMEHEHHUE: MY3bIKaJbHbIE HMHCTPYMEHTBHI,
YIABTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEAMULIMHE, pajgap, PaIuoNpUEMHUK, TEJIEBU30D, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHHE NOMEPEYHBIX U MPOIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKa.



Habmoienue oTpakeHus U IPeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenue naTepdepeHnn U Jupakinid MEXaHHIECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYAON U 9aCTOTON KOJICOAHHIA.

UccnenoBanue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEJIOMJICHUE, MOJSpU3alus,
madpaxys, naTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpssmoHEHOE pacpoOCTpaHEHHE CBETA B OJHOPOIHOM cpene. JIyu
cBera. ToUeuHbIl HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHHe N300paKeHMIA B IJIOCKOM 3epKaJie.

[Ipenomienne cBeTa. 3aKOHBI MPEIIOMIICHUS CBETa. AOCOIOTHBIA TOKA3aTellb MPEIOMIICHUS.
[TonHoe BHyTpeHHEE OoTpakeHue. [IpenenbHbIi yroil OJHOIO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CroxkHbli cocTaB Oenoro ceera. Ler.

Cobuparonye 1 paccerBaroliye JuH3bl. ToHKas JuH3a. QOKYCHOE pacCTOSIHUE U ONTHYECKas
cuia TOHKOM JuH3bL. [locTpoenue n3o0paxeHuit B COOMPAIOIINX UM PACCEUBAIONINX JIMH3aX. DopMyna
TOHKOM JIMH3EL. Y BEeTHUEeHNE, JaBaeMOoe JIMH30M.

[Ipenensl TpUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. MaTepdepennust cBera. KorepeHTHbIE UCTOUYHUKHU. Y CJIOBUS HAOTIOIEHUS
MaKCUMYMOB W MHHHUMYMOB B HMHTEP()EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakuus cBeta. [Judpakuronnas pemérka. YcioBrue HAOIIOJACHHS TIaBHBIX MaKCHMYMOB
NP TIaJICHUU MOHOXPOMATUUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEMIETKY.

[Tonspuzanusa ceera.

Texnuyeckne ycTpoWCTBa W MpakTHYECKOE€ NPUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(pAKIHUOHHAS peléTka,
MOJISIPOU L.

Jlemoncmpayuu

[IpsiMonmHEIHOE pacIpOCTpaHEHNE, OTPAKEHUE U TIpesioMyieHue cBeTa. ONTHYeCKrue MPUOOPHI.

[TosiHO€ BHYTpEHHEE oTpakeHue. Moaenb CBETOBOA.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOMNa, TEIECKOIIA.

Ha6mnronenue nnrepdepeHIinu crera.

Ha6mronenue qudpaknuu cBeta.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue criekTpa ¢ HOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusaiuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pazges 6. OcHOBBI CIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'paHunel NPUMEHMMOCTH KJIACCMYECKOM MexaHUKU. [locTymarel crenmanbHOH Teopuu
OTHOCUTEJILHOCTH: NHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIUI OTHOCUTEIBHOCTH
DOWHIITEHHA.

OTHOCHTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEUIEHNE BPEMEHHU U COKPAILICHUE JJIUHBL.

OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.

CBs13p Macchl ¢ PJHEPTUEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIbl. DHEPrUs MOKOSL.

Pa3nen 7. KBanroBasi pusznka



Tema 1. Dnemenmuvl K6AHM OGO ONMUKU
@®otonbl. Popmyna Ilnanka cBs3u 3HEPrUM (POTOHA C €r0 YACTOTOH. DHEPrus U HMITYJIbC
doToHa.
Otkpeitue u uccinenosanue porodpdexra. Onbitel A. I'. CroneroBa. 3akoHbl GoTodheKTa.
VYpaBuenue DiinimreiiHa s potorddexra. «Kpacnas rpanuna» Gotorddexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuueckne YCTpOWCTBA W TPAKTUYECKOE MPUMEHEHHE: (OTOIIEMEHT, (POTOAATUHK,
COJITHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE ¢ IIMHKOBOH IIACTHHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTel Pesepdopaa o paccesnuro o -yactuil. [manerapuas Mmoens
atoma. [loctynarsl bopa. U3nydenue u nornomnienue GOTOHOB MpHU MEPeXo/ie aToMa ¢ OJHOTO YPOBHS
SHEPruM Ha Ipyroil. Buasl criekTpoB. CHeKTp ypOBHEN S3HEPTUU aTOMa BOJIOPOJIA.
BonHoBBI€ cBOMcTBa yacTull. Bosiabl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.
CrioHTaHHOE U BBIHYXJICHHOE U3TTyYCHHUE.
TexHuueckre  yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: CHEKTPaJIbHBIM  aHAIMU3
(criekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
HaGnronenne nuHeHvaThIX CIIEKTPOB U3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHyaToro crexkTpa.
Tema 3. Amomnoe a0po
DKCIIEpUMEHTHI, J0Ka3bIBAIOIINE CIIOKHOCTh CTPOCHUS sifpa. OTKpbITHE PaAMOAaKTUBHOCTH.
OmnsiTel Pezepdopaa no onpeneneHno coctaBa painoakTUBHOro usnydenus. Coiicta anbda-, Oera-,
raMma-usiydeHus. BausHue paanoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.
OTtkpeITHE TIpOTOHA W HeWTpoHa. Hykmonnas monenb sigpa I'eizenOGepra—lBanenko. 3apsg
snpa. MaccoBoe uucio siapa. M30Tomnsl.
Anbda-pacnaz. DNEKTPOHHBIA W TO3UTPOHHBIM Oera-pacran. ['amma-uznydeHue. 3aKoH
PaZMOaKTUBHOTO pacmaja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Snepusie peakiuu. [leneHue u cCUHTE3 siep.
SAnepusiii peaktop. Tepmosinepublii cunTe3. [IpodraeMbl U MEPCHEKTUBBI SIEPHON SHEPTETUKU.
DKOJOTUYECKHE aCMEKTHI SIIEPHON SHEPTETHKHU.
DOnemeHTapHbIe YacTUllbl. OTKPBITHE O3UTPOHA.
MeTo1b1 HAOMIOAGHUS U PETUCTPALIUU DTIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (prznueckoit KapTUHBI MHpa.
TexHuyeckne yCTpOHCTBa M IPAKTHYECKOE NPHUMEHEHHE: NO3MMETp, Kamepa Buibcona,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TYnK MOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopvie padbomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).



Paznesn 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3NKH

Oransl pa3BUTHA acTpoHOMHUU. [IprKiiagHOEe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, ITIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHnas cucrema.

Connue. CosiHeyHast akTUBHOCTh. Mcrounuk sHeprun CosHia u 3B€31. 3BE3/bl, X OCHOBHBIE
XapakTepuUCTUKH. JluarpaMma «CHEKTpaJIbHbIM  KjJacC — CBETUMOCTb». 3BE3Jl  IJIaBHOM
[IOCJIEJOBATEIBLHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTbY ISl 3BE3/1 IJIaBHOM MOCJIE10BATEIbHOCTH.
Buyrpennee crpoenue 38€311. CoBpeMEHHbIE MTPEICTABICHUS O IIPOUCXOKIEHUH U 3Botonuu CosHia
1 3BE3]1. DTaIlbl )KMU3HU 3BE3]T.

Mnineunsiéi [Iyts — Hama INanaktuka. Ilonoxkenune m nBmwxenue Conuna B [Mamaktuke. Tursl
rajiakTuk. PagmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O6ma. Paz6eranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habntoienuss HEBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN IS
OTpeJieNieHUs] TOJIOKEHHUsI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

Oo6o01maruiee NoOBTOPEHNE

Ponb ¢u3uku u acTpOHOMUU B SKOHOMUYECKON, TEXHOJIOTHYECKON, COIMMAIBHON U ITHYECKOU
chepax NesATENbHOCTH YeloBeKa, poJib U MecTO (U3UKH U aCTPOHOMHH B COBPEMEHHOW HaydHOU
KapTUHE MUPA, poJib (GU3NYECKOW TEOpUU B (OPMUPOBAHUHU TPEACTABICHUN O (GU3MYECKON KapTHUHE
MHpa, MecTo (U3NYECKON KapTUHBI MHpa B OOIIEM pSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUI O TPUPOJIE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0a3o0Boro ypoBHsS B 11 Kiacce ocCymecTBiIseTcss ¢ y4éToMm
coJIepKaTeIbHBIX MEXKIPEIMETHBIX CBsI3€l C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu 1
TEXHOJIOT U H.

Meosicnpedmemuule nowsimusl, CBI3aHHBIE C U3yYEHHUEM METOJI0B HAyYHOT'O NO3HAHMS: SIBJICHHE,
Hay4yHbl (akT, rumnoTe3a, (u3nueckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJIEHUE, SKCIEPUMEHT,
MO/JIETMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: peuieHHUe CUCTEMbl YPaBHEHHH, TpPUTOHOMETpUYEeCcKHe (DYHKIUU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUYECKOE TOKJECTBO, BEKTOPBI U UX MPOECKIUU
Ha OCH KOOPJMHAT, CJI0XKEHHE BEKTOPOB, MPOU3BOIHBIE AIEMEHTAPHBIX (DYHKIUH, MPU3HAKK M0100uUs
TPEYroJbHUKOB, OIMPEIeICHNE TIIOMIaAN TUIOCKUX QUryp u o0bEma Ted.

buonocus: snexTpuyeckue SBICHUS B KUBOUM MPHUPOAE, KoyieOaTelbHbIC JBIKEHUS B JKMBON
MIPUPOJIE, ONTUYECKUE SIBJICHUS B AKUBOU NPUPOJE, NEHCTBUE pagralliy Ha )KUBbIE OPraHU3MBI.

Xumus: cTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX TE€J, MEXaHU3MBI
00pa3oBaHUs KPUCTATUIMYECKON PEIIETKH, CIEKTPATIbHBIN aHAIN3.

l'eocpagpusa: MarHuTHBIE TONIOCA 3€MIIM, 3aJKU MAarHUTHBIX pPyA, (POTOChEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEJCKA3aHNE 3EMIIETPACEHUH.

Texnonocus: JIMHUW DIEKTPOIIEpENad, TE€HEPATOp IEPEMEHHOTO TOKAa, JJIEKTPOJBUTATEND,
UHAYKIMOHHAs Tieyb, pajap, paauoONpUEMHHUK, TeJIeBU30p, aHTeHHa, TenegoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAsI OaTapes.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA



OcBoenue yueOHOTO npeamMeTa «DPu3ruKa» Ha YPOBHE CPEeIHEro o0mero oopazoBanus (6a30BbIi
ypOBeHB) JOJIZKHO OGCCHC‘-II/ITB JOCTWIKCHUC CJIICAYHOIIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U
MMpCAMCETHBIX O6pa30BaT€JIBHBIX PE3YyJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pPE3yNbTaThl OCBOCHUS y4deOHOro mnpeamera «Ddusnukay MODKHBI OTpakaThb
FOTOBHOCTh U CIIOCOOHOCTH OOYy4aroUIUMXCs PYKOBOJICTBOBATHCS C(HOPMHPOBAHHONW BHYTPEHHEU
MO3ULMEN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOINECTBa, PacCIIMPEHUE >KU3HEHHOTO
OTBITa M OMBITA JEATEIBHOCTH B MPOIECCE PEaTU3allMi OCHOBHBIX HAIpaBiICHUN BOCIHUTATEILHON
JESITEIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpamIaHCKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh I'PAXKIAAHCKON MO3UIIMK 00YYaroIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIECTBa;

MPUHATAE TPAAUIIMOHHBIX OOIIEYEIIOBEUECKMX T'yMAHUCTHYECKUX M JEMOKPATUUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPaBIECHUH B 00pa30BaTeIbHON OpraHu3alliig;

yMEHHE B3aUMOJICHCTBOBATH C COIIMAIIBHBIMA WHCTUTYTaMH B COOTBETCTBUH C MX (YHKIIUSIMH
Y Ha3HAYCHHEM;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKON JIEATEITHLHOCTH;

2) naTPpUOTHYECKOI0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH POCCUICKON I'PpakTaHCKON MIEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYIapCTBEHHBIM CUMBOJIaM, JOCTH)KEHUSIM POCCUHCKUX YUEHBIX B
obsactTi GU3UKKH U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh OILICHHMBATh CUTYallMI0 U NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OyAyILIEero;

4) 3cTeTH4eCcKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYLIETO
(hu3UYecKol HayKe;

5) TpyaoBOro BoCIIMTAHMS:

UHTEpEC K pa3InyHbIM cdepaM MpodhecCHOHATBbHOM NesTeIbHOCTH, B TOM YHCJIE CBSA3aHHBIM C
(U3UKOW W TEXHUKOH, YMEHHE COBEpPINAaTh OCO3HAHHBIA BBIOOp Oynymeld mnpodeccun u
peali30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHMIO W caMOoOOpa3oBaHHIO B OONacTu (PU3UKU Ha
MPOTSHKEHUU BCEH KU3HH;

6) 5K0JI0rMYecKOro BOCHUTAHMA:

cOpPMUPOBAHHOCTh ~ DKOJIOTUYECKON  KYJABTYphI, OCO3HAHHUE TJ00AIBHOIO  Xapakrepa
HKOJIOTHYECKUX MPOOIIEM;

MJIJAHUPOBAHUE U OCYILECTBICHHE NEHCTBUU B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUSA IIesel
YCTOMUYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OMbITa EATEIbHOCTH 3KOJIOTMUYECKOW HAIpPaBIEHHOCTH Ha OCHOBE MMEIOLIUXCS
3HAHUM TI0 PU3HKE;

7) 1EHHOCTH HAYYHOI 0 MO3HAHMA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
¢bu3nveckoil HayKu;

OCO3HAHHE IIEHHOCTH HAY4YHOU JESATENbHOCTH, TOTOBHOCTh B TMpOIlecce U3ydeHUs (QU3UKU
OCYIIECTBJISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIE.



METANPEAMETHBIE PE3YJIbTATDBI

IHo3naBaTebHbIE YHHBEPCAJbHbIE Y4eOHbIE el CTBUS

ba3oBble joruyeckue 1eicTBUsA:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh H  aKTyaIM3UpPOBaTh MpoOiIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh LEH JACSITSIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTIKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeiBaTh IUIAH PEHICHHS MPOOJIEMBI ¢ y4ETOM aHajdn3a MMEIONIMXCS MAaTepPUAIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JCSITCIBHOCTb, OILICHUBATh COOTBETCTBUE PE3YyIbTATOB IICIISIM,
OIIEHUBATh PUCKHU MOCJIEJACTBUH IEATEIbHOCTH;

KOOPAMHUPOBATh W BBIMIOJHATH pabOTy B  YCIOBHUSAX pEAJbHOTO, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciienoBare/bCKue AeiCTBUA:

BJIQJIETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOJIaMU (PHU3UYECKON HAYKH;

BIIAJIETh HAaBBIKAMHU Yy4EOHO-HMCCIICIOBATEILCKOM W TPOCKTHOW JACATEIHPHOCTH B OO0JIacTH
($bU3UKHA, CIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSATEIBHOMY TOHWCKY METOJIOB pEIIeHHUsS 3aaad
(DMBUYECKOTO COIepKAHUS, TPUMEHEHHUIO PA3IMYHBIX METO0B IMO3HAHWS;

BIIQJIETh BHJAMH JICATEIHOCTH IO TIOJYYEHWIO HOBOTO 3HAHMS, €r0 WHTEPIpPETAIHH,
MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX CUTYyAIUSX, B TOM YHUCJE TIPH CO3TaHUHU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISBJISITH IPUYNHHO-CIIEICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 33]1a4y, BBIJIBUTaTh TUIIOTE3Y €€
peuieHus, HaxOAUTh APTYMEHTHI JUIsl JI0KAa3aTeIbCTBA CBOMX YTBEPKIACHUM, 3a7aBaTh NapaMeTpbl U
KPUTEpUU PEILICHHUS;

AQHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELICHHUS 3a/1a4M PE3YJIbTAThl, KpUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU NEATENHHOCTH, B TOM
quCclie IPU U3YUYEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

yYMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTMHAIBHBIE TOAXOAbI U PEILICHMUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIQZIETh HAaBBIKAMH TMOJIydeHUs HHPOpMaAK (U3MYECKOTO COACPKAHUS U3 HCTOYHHKOB
Pa3HBIX TUIIOB, CAMOCTOSITEJIbHO OCYILECTBIIATh MOUCK, aHAIN3, CUCTEMATU3AIUI0 U UHTEPIPETALIHIO
nH(MOPMAaLIUU PA3ITUYHBIX BUIOB U GOPM IPEICTABICHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMALIHH;

HCII0JIb30BaTh CPEICTBAa MH(DOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B pEHICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHM3allMOHHBIX 3aJa4 C CcOONoJleHHneM TpeOoBaHMIA
SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PecypcocOepeKeHusl, TPABOBBIX U STUUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;

co37aBaTh TEKCTHl (PU3UYECKOTO COJEpKaHUS B Pa3NUYHBIX dopMmaTax ¢ y4€TOM Ha3HAUYCHUS
uHpopMallUld ¥ 1ENeBOM ayIWTOpUU, BBIOWpas ONTHUMalbHYIO (OpMYy TMpEACTaBICHHUS U
BHU3yaJIM3alUU.

KoMMmyHuKaTHBHBIC YHUBepCAIbHbIE y4eOHbIC JeHCTBUA:
OCYIIECTBIATH OOIIEHHE HA YpoKaX (PM3UKU U BO BHEYPOUHOU JIEATEIbHOCTH;
pacro3HaBaTh NMPEeANOChUIKA KOH(DIUKTHBIX CUTYallMH U CMATYATh KOH(IUKTHI;



Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U UCIOJIb30BaTh NIPEUMYIIECTBA KOMAHIHON U HHIUBUAYAILHON paOOThI;

BBIOMpAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBHHA C y4éTOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJIOTO YWICHA KOJUIEKTUBA,

IIPUHUMATh L€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JEHCTBUSA
110 €€ TOCTH)KEHMIO: COCTABIIATH IUIAH ACWCTBUH, paCIPENEIATh POJIU C YYETOM MHEHHM y4aCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboOTHI,

OIICHUBATh KaueCTBO CBOETO BKJIAZA M KAKIOTO YYaCTHHKAa KOMaH/bl B OOIIUI pe3yabTar Io
pa3paboTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBBIE IPOEKTHI, OLIEHMBAThb MJIEM C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh MMO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PAa3IMUHBIX CUTYalUAX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHNATUBHBIM.

PeryisiTuBHbIE YHHBePCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranu3anusi:

CaMOCTOSITEJIBHO OCYIIECTBIIATh TO3HABATCIILHYIO JCATeILHOCTh B oOmacth (Qu3ukd u
ACTPOHOMUH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U GOPMYIHPOBATH COOCTBEHHBIE 3a1aUH;

CaMOCTOATCIIBHO COCTABJIATh IUIaH PCHICHUA paC‘IéTHLIX N KaA4YC€CTBCHHBIX 3aJa4, IIJIaH
BBITIOJIHEHUS] TPAKTHUECKON pabOThI ¢ YUETOM MMEIOIIHUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U
MPEITOYTEHHI;

AaBaTb OICHKY HOBBIM CUTYyallUsAM,

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha ceOS OTBETCTBEHHOCTh 3a
pelieHue;

OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (DOPMUPOBAHHIO U TPOSBICHUIO APYAWIIMU B 00JACTH (PU3UKHU, TMOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaZIETh HABBIKAMM I103HABATEIbHOU peQUieKCUM KaK OCO3HAHMS COBEPILAEMbIX IEHCTBHI U
MBICJIUTEIBHBIX MTPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMUIA;

WCI0JIb30BaTh MPUEMBI peiIeKCHu ISl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, TOHUMAasi CBOU HEAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MpPU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.

B mporuecce gocTukeHHs JIMYHOCTHBIX PE3yAbTATOB OCBOCHHUS MPOTpamMmbl Mo (pusmke s
ypOBHsL cpeaHero oOmiero oOpa3oBaHHs y OOYyYarOMIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUIEKT, Ipeanoaraiomuii chopMUPOBaHHOCTD:

CaMOCO3HAHHs, BKIJIIOYAIOIIETO CIOCOOHOCTh MOHUMAaTh CBOE AMOILMOHAIBLHOE COCTOSHHE,
BUJICTh HANpPaBIEHUS pa3BUTHsI COOCTBEHHOM SMOIIMOHANBHOMN cephl, ObITh YBEPEHHBIM B cebe;

CaMOpEryJIUpOBaHUSs, BKIIOYAIONIEr0 CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBEJCHHE, CHOCOOHOCTh amalmTHPOBAThCS K SMOIMOHAIBHBIM HM3MEHEHHSIM U TIPOSBISTH
TUOKOCTB, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEl MOTHBAIlMM, BKIIOUAIOUIEH CTpeMIIEHHE K JOCTIDKEHUIO LEeIH M YCIeXy,
OTNTUMM3M, UHUITUATUBHOCTh, YMEHUE IEHCTBOBATH UCXO/IS U3 CBOUX BO3MOXKHOCTEM;

SMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh TOHUMATh JMOIMOHAIILHOE COCTOSHHE JAPYIHX,
YUUTBIBATh €TO MPHU OCYIIECTBICHUH OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKUBAHUIO;



COLIMAIBHBIX HABBIKOB, BKIIOYAIOUIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIIEHHUS C APYTrHMH
JIOAbMU, 3a00THTbHCS, IPOSBISITH UHTEPEC U pa3peliaTh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUAIONIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha MPUMEPAX pPOJIb U MECTO (UMK B (OPMHUPOBAHUU COBPEMEHHOM
HAay4HOW KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKM W TEXHOJIOTMH, B IPAKTUYECKOU
JIeSATEIIFHOCTH JIIOJICH;

YUUTBIBATh TPAHUIBl MPUMCHECHHS M3YYCHHBIX (PU3MUYECKUX MOJIEJICH: MaTepuaibHas TOYKa,
UMHEepLHAJIbHAs cucTeMa OTcuéTa, aDCOIIOTHO TBEPOE TENO, UACATIbHBIN a3, MOJEIN CTPOEHUS ra3oB,
KUJKOCTEN U TBEPBIX TEJ, TOUCUHBIM JEKTPUUCCKUN 3apsil IPU pellIeHnH (PU3NIecKux 3ajad;

pacrio3HaBaTh (pu3uyeckue sBICHUS (MPOIECChl) U OOBICHATH WX HA OCHOBE 3aKOHOB
MEXaHHKH, MOJICKYISPHO-KUHETHYECKOM TEOPHUM CTPOEHUS BEIIECTBA W AJIEKTPOJUHAMUKH:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHHUE, CBOOOIHOE TMaJIEHNUE Te, ABUKEHUE
[0 OKPY)XHOCTH, WHEpLHs, B3auMOJEWUCTBUE Ted, AUPPYy3us, OpPOYHOBCKOE IBIKEHUE, CTPOEHHE
KUJIKOCTEH M TBEPIBIX TEJ, M3MEHEHHE 00bEMa Tel TPU HArpeBaHUU (OXJIAKIEHUHU), TEIIOBOE
paBHOBECHE, UCIIAPEHUE, KOHJCHCAIIMS, TIJIaBJICHUE, KPUCTAUIM3AllMs, KUTIIEHNE, BIAKHOCTh BO3AYyXa,
MOBBIIICHUE JABJICHHUS Ta3a MPH €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBSI3b MEXIy IMapaMeTpamu
COCTOSIHMS T'a3a B U30IIPOLIECCAX, IEKTPU3ALUS TEN, B3aUMOJAEHCTBHE 3apsJI0B;

OTIMCBHIBATh MEXAaHUYECKOE JBMKEHUE, UCTOJIB3Ysl (PU3NUECKHE BEIMYMHBI: KOOPJAUHATA, MYTh,
MepeMeINIeHne, CKOPOCTh, YCKOPEHHME, Macca Tella, CUJla, MUMITYJIbC Tejla, KUHETUYEeCKas SHEeprus,
MOTEHIIMAJbHAs DJHEPrusi, MeXaHWdeckas paldoTa, MeXaHWYeCKas MOIIHOCTh, TPH OMHCAHUH
MPaBUWJIBHO TPAKTOBAaTh (PU3MUECKUI CMBICT KCIOJIb3YEMBIX BEJIMYMH, UX O003HAUECHUS U €IUHUIIBL,
HaXOJUTh (OPMYIIbI, CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMU BEIMUYNHAMMY;

OTIMCHIBATh M3YUYECHHbIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS, UCTIOIb3Yys GU3NYECKUE
BEJINYUHBL: TABJICHUE Ta3a, TEMIIEpaTypa, CpEeAHsAs KMHETHYECKash SHEPrusl XaOTHYECKOTO JBHXKECHHS
MOJIEKYJI, CPEIHEKBAIPATUYHASI CKOPOCTh MOJIEKYJ, KOJHWYECTBO TEIUIOThI, BHYTPEHHSS SHEPIHs,
paboTa raza, KO3QQUIMEHT MOJIE3HOTO JEUCTBUS TEIUIOBOTO JBUTATENS; MPU ONMHUCAHUU MPABUIBHO
TpPakToBaTh (PU3MUECKUN CMBICI HCIIOJIb3YEMBIX BEIWYMH, MX 00O03HAYEHUS W €OUHHIIbI, HAXOIWUTh
(hopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUYUHY C IPYTHMMH BEIMYHHAM;

ONMCBIBATh M3YyUYEHHbBIE JIIEKTPUUECKHE CBOMCTBA BEIIECTBA M JJIEKTPUYECKUE SIBICHUS
(mporieccbl), UCHONB3Ys (PU3MUECKUE BEIMYMHBL: JJIEKTPUUYECKUI 3apsll, SJIEKTpUYEcKoe IoJe,
HaIpsHKEHHOCTD 015, NOTEHIMAJI, Pa3HOCTh NOTEHLMAJIOB; MPHU OMHUCAHUM IPABUIBHO TPAKTOBATh
(bu3MYeCKuil CMBICI HCIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHHUS W EIUHHIIBI; YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOILIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMU BEIHMUNHAMU;

aHAJIM3UPOBATh (PU3UYECKHE MPOLECChl M SBICHUS, HCIOJB3YS (PU3UUYECKHE 3aKOHBI H
NPUHIMIIBL: 3aKOH BceMupHoro tsaroreHus, I, II m III 3akonsl HbroroHa, 3akoH coxpaHeHUs
MEXaHMYECKOM SHEPIruM, 3aKOH COXPAHEHUsS HUMIYJIbCa, MPUHLUI CYNEPHO3ULUUUA CHJI, TPUHIUI
PaBHOIIPABUSI MHEPLHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUUYECKYI0 TEOPUI0 CTPOCHUS
BEILIECTBA, I'A30BbIC 3aKOHBI, CBSI3b CPEIHEN KMHETUUYECKOW SHEPTrUU TEIUIOBOrO JIBIKEHHS MOJIEKYII C
abCOIOTHOM TEeMIepaTypoil, MEPBBI 3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAHEHUS 3JICKTPUUECKOTO
3apsiaa, 3akoH KynoHa, mpu 3ToM pa3inyaTh CIOBECHYI0 POPMYIUPOBKY 3aKOHA, €M0 MaTeMaTH4eCKOe
BBIpKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHIHUIBI JEHCTBUS MAIWH, MPUOOPOB M TEXHHUYECKUX YCTPOMNCTB;
pa3nuyaTth yCIOBHS MX O€30MaCHOTO MCIIOIb30BAHUS B MOBCEAHEBHON KU3HU;

BBITIONHATh OKCIIEPUMEHTHl 10 HCCIENOBAaHUIO (PU3UYECKHX SIBICHUH M TPOIECCOB C
WCIOJIb30BAHMEM MPSMBIX M KOCBEHHBIX U3MEPEHH, MPU 3TOM (HOpMyIupoBaTh mpobiaemy/3agady u
TUNOTE3y Yy4eOHOTO OKCIEPUMEHTa, CoOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pym0oBaHus,
MIPOBOJIUTH OMBIT U (OPMYITHUPOBATH BHIBO/IBI,



OCYIICCTBJIATDL IMPAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIMYHH, IIPpHU 3TOM BLI6I/IpaTB
ONTUMAaIbHBIN CHOCO6 HU3MCPCHHUA MW HUCIHOJIB30BAaTh M3BCCTHBLIC MCTOJbI OLICHKHU HOI‘peI_HHOCTef/'I
U3MEPEHUN;

HCCICA0BaTh 3aBUCUMOCTU MCIKIY (1)I/I3I/I‘-IGCKI/IMI/I BCIIMYMHAMU C HCIIOJIb30BAHUCM IIPSAMBIX
U3MEPEHUH, MpPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3yIbTaThl IOJyYCHHON
3aBUCHUMOCTHU (1)I/I3I/I‘~IGCKI/IX BCINYHUH B BH]JC Ta6J'II/III n Fpa(l)I/IKOB, ACJIaTb BBIBOJBLI IO pE3ylibTaTaM
UCCIIEIOBAHUS;

coOmoaTh mpaBuia 0e30MacHOro TPyAa NpY MPOBEICHUH MCCIEIOBAaHUNA B paMKaxX y4eOHOTO
9KCHEPUMEHTa, Yy4eOHO-MCCIEA0BATEIbCKOM W MPOEKTHOW JESITEIBHOCTH C  MCIOJIb30BaHUEM
W3MEPUTENbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYIOBaHUS;

pemaTh pacy€THBIC 33Jaud C SBHO 33JlaHHOW (pU3MYECKON MOJENbI0, UCHOJB3Ys (prusmueckue
3aKOHBI U IPUHOMWIILI, HA OCHOBC aHaJIM3a YCJIOBHA 3aia4n BI)I6I/IpaTI> q)HSI/I‘IeCKYIO MOJ€IJIb, BBIACIATH
¢bu3uveckue BEeTUYUHBI U (POpPMYIbI, HEOOXOIWMBIE ISl €€ peIlIeHUs, MPOBOJIUTH pPacdEThl U
OLCHUBATh PCAJIbHOCTD MMOJTYUCHHOI'O 3HAYCHUA (1)I/I3I/II-IGCKOI\/JI BCJINYUHBI,

pfiiatb Ka4dCCTBCHHBIC 3aJadu: BBICTpauBATh JIOTHYCCKHU HCEIPOTHBOPCUMBYIO ILCIIOYKY
pacCy>XJIeHU ¢ OTOPOY Ha M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

HCIIOJIb30BAaTh IMPHU PEIICHUU y‘I€6HI>IX 3aJja4 COBPEMCHHBIC I/IH(l)OpMaHI/IOHHI)IG TEXHOJIOTUHN
JUIA TIOMCKA, CTPYKTYpUPOBAaHMS, UHTEPIPETAUN U MPECTAaBICHUs YUeOHOW U HAyYHO-MOMYJIAPHON
I/IHCbOpMaHI/II/I, HOJ'Iy‘ICHHOfI 13 PAa3IMYHBIX HCTOYHHWKOB, KPUTUUYCCKH AHAIMU3HWPOBATH IIOJIYy4acMYIO
nH(pOpPMaLIHIO;

MIPUBOJIUTH MPUMEPHI BKJIa/1a POCCUMCKUX U 3apy0eKHBIX YIEHBIX-(DU3UKOB B pPa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCIIOJIB30BaTh TCOPECTUUCCKUE 3HAHHUA T10 (1)I/I3I/IKG B HOBCG}IHGBHOI\/'I KHU3HU OJIs1 oOecrieyeHus
0€30MacHOCTH TpU OOpalleHuH ¢ MpUOOpaMU U TEXHUYECKHMMH YCTPOWCTBAMH, JUIS COXpaHEHUs
3JI0pOBbSI U COOMIOICHUS HOPM SKOJIOTMYECKOTO MOBECHHS B OKpYXKaIoleil cpene;

paboTaTh B TpYIIE C BBHINOJHEHUEM Pa3JIMYHBIX COLMAJBHBIX POJIeH, MIaHUPOBATH PaboOTy
TPYIIIbI, PallMOHAIBHO PACHpPEeNiaTh 005S3aHHOCTH U IJIAHUPOBATh AEATEIbHOCTh B HECTaHAPTHBIX
CUTyalusiX, aJIeKBaTHO OIICHMBATh BKJIAJ KaXJOTO W3 YYAaCTHUKOB TPYNIbl B peEIIEHUE
paccMaTpuBaeMoi MpooOIEeMBbI.

K konmy obOydenumss B 11 kjacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOy4JaIOIIUXCSI YMEHUH:

JEMOHCTPUPOBaTh Ha MPUMEpPax poJib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOM
HAyYHOM KapTHHBI MHUpA, B PA3BUTHUU COBPEMEHHOW TEXHUKUM M TEXHOJOTHH, B MPaKTHUYECKON
NeSITeIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTBHIBaTh TPaAHUIBl [PUMEHEHHUS HW3YYEHHBIX  (U3MUECKHX MOJENeil:  TOYEUHBIH
AIIEKTPUYECKHI 3apsill, JIyd CBETa, TOUCUHbIN HCTOYHHUK CBETA, JEpHAas MOJENb aroMa, HYKJIOHHas
MOJIeNTb AaTOMHOTO si/ipa MpH pelieHnH PU3NUEeCKUX 3a1a4;

pacrno3HaBaTh (pU3UYECKUE SBIEHUS (TpOIecCh) M OOBIACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAHTOBOW (PM3UKHU: dJIEKTpUYecKas MPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHUTOB, JIEKTPOMArHUTHAs WHAYKIUS,
JeCTBHE MarHUTHOTO TIOJST HAa MPOBOJHHK C TOKOM M JABIDKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHBIC
KojebaHus ¥ BOJIHBL, MPSMOJIMHEHHOE pACIPOCTPAHEHHE CBETa, OTPaKEHHE, MpeIoMIICHHE,
uHTepdepeHius, Tudpakius U MOJIpU3allvs CBeTa, TUCHEpcus cBeTa, (GOTOdNEKTprUIecKuil 3PdexT
(poToaddexr), cBeToBoe MAaBiIeHHE, BO3HHUKHOBEHHE JIMHEWYaTOTro CIIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs! PaIiOAKTUBHOCTH;

ONMCBHIBATH HM3y4YECHHBIE CBOMCTBAa BeIIECTBA (AJIEKTPUUYECKHE, MAarHUTHBbIEC, ONTHYECKHE,
AJIEKTPUYECKYIO TPOBOAMMOCTb PA3IMYHBIX Cpell) M DICKTPOMArHUTHBIE SIBICHHS (IIPOLECCHI),
UCTONb3Yys (pU3MUecKue BEIMUYMHBI: NEKTPUUECKUHN 3apsj, cuja TOKa, JIEKTPUUECKOe HaIpsDKEeHHe,
AJIEKTPUYECKOE COMPOTHUBIIEHUE, PAa3HOCTh IMOTEHIIMANIOB, 3JIEKTPOJBIDKYIIAs cuia, padoTa TOKa,
WHJYKIUS MarHuTHOTO mojs, cuia Ammnepa, cuia JlopeHla, MHAYKTUBHOCTh KaTYyIIKH, SHEPTHs
AJIEKTPUYECKOT0 M MarHUTHOTO TOJIEH, MEepuoJl M YacToTa KojeOaHWi B KoJeOaTelIbHOM KOHTYpE,



3apsii M cuJa TOKa B IPOIECCE€ TapMOHMYECKHUX JJIEKTPOMArHUTHBIX KojeOaHui, (OKycHOE
paccTosiHME W ONTHYECKasl CHJIAa JIMH3BI, IPH ONMCAHUU MPABHJIBHO TPAKTOBATh (PU3MUYECKHIA CMBICI
UCTOJb3yEMbIX BEIMYUH, UX 0003HAYCHUS M €IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTHUMHU BETHUYUHAMU;

OTIMCBHIBATh U3yYCHHBIC KBAHTOBBIC SIBJICHUSI U MPOLIECCHI, UCIOB3Yys (PU3NYECKHE BETHMYUHBIL:
CKOpPOCTBH JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, PHEPTUS W UMMIYIbC (POTOHa,
IepHoJl TOJypacnajia, SHEprusi CBA3M AaTOMHBIX sIep, HPU OMNMCAHUU IPABUJIBHO TPAKTOBATH
(U3NYECKUN CMBICT HCIIOJIb3YEMbIX BEIMYUH, MX 0003HAUEHHUS M CIWHHIIBI, YKa3bIBaTh (POPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0O BEIMUYMHY C JAPYTMMHU BEJIUYMHAMHU, BBIYMUCIATH 3HAYEHHE
(U3HYECKON BEIIMYNHEL;

aHATM3UPOBaTh (U3NYECKUE TMPOLECCHl W SBICHUS, HCHONB3ysd (PHU3MUECKHE 3aKOHBI H
MPUHIMIBL: 3aKoH OMa, 3aKOHBI MOCJIEOBATEIBLHOTO U MapajlIeIbHOTO COEJUHEHMs MPOBOJIHUKOB,
3akoH  Jlxoyns—JleHna, 3aKOH  3JEKTPOMAarHUTHOM  MHAYKIUH, 3aKOH  MPSMOJUHEHHOro
pacnpoCTpaHEHUsl CBETA, 3aKOHBbl OTPAYKEHUS CBETA, 3aKOHbI IPEJIOMIIEHUS CBETa, YpaBHEHHE
OliHmTeHa A poTodddexra, 3aKk0OH COXpaHEHUs PHEPIHM, 3aKOH COXPAaHEHUs HMMITYJIbca, 3aKOH
COXPaHEHHUs DJIEKTPUUECKOT0 3apsJia, 3aKOH COXpaHEHHs] MAacCOBOIO uHMcia, MocTynarsl bopa, 3akoH
paZiMoOaKTUBHOIO pacmajga, Mpd STOM pa3iuyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro
MaTeMaTH4eCKOe BhIpaXKEHHUE U YCIOBHS (IpaHuUllbl, 0071acTH) MPUMEHUMOCTH;

OTIPE/IeNIATh HAIpaBJeHWE BEKTOpAa MHAYKLHWHW MAarHUTHOTO TMOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cunsl JlopeHna;

CTPOWTDH W OTIUCHIBATH N300PAKEHHE, CO3/IaBAEMOE TIJIOCKUM 3€PKaJIOM, TOHKOU JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHl 10 HCCIEOBAaHUIO0 (PU3MYECKUX SIBICHUH M TPOIECCOB C
WCIIOJIb30BAHMEM MPSIMBIX U KOCBEHHBIX M3MEPEHUM: MPHU 3TOM (HOopMyIupoBaTh npodiaemy/3agady u
TUTIOTE3y Yy4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 TPEIIOKEHHOTO 00OpyAoBaHMUS,
IIPOBOJIUTH ONBIT U (POPMYITUPOBATH BBIBOBI;

OCYILIECTBIIATh NPSAMbIE U KOCBEHHbIC M3MEpPEHHs (PU3MUECKUX BEIMYUH, PH 3TOM BBIOMpAThH
ONTUMAJIbHBIA CHOCO0 H3MEPEHHsS U HCIHOJb30BATh H3BECTHBIE METOJbl OLIEHKHM IOTPELIHOCTEN
U3MEpPEHUI;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3MUYECKHMX BEJIMYHMH C UCTIOJIb30BAHUEM MPSAMBIX U3MEPEHUMN: MTPU
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATh PE3Y/bTAThl MOIYYEHHOW 3aBUCUMOCTH (PU3UUECKUX
BEJIMYUH B BUJIE TaOJIUI U Tpa(UKOB, A€IaTh BBIBOBI 10 pe3yIbTaTaM HCCIEIOBaHUS;

coOuroaTh IpaBuia 6€30MacHOro TpyAa IpU NPOBEICHUM UCCIEI0BaHUN B paMKaxX y4eOHOTro
JKCIIEPUMEHTa, Y4eOHO-MCCIEeOBATENbCKOM M IPOEKTHOW JEATENIBHOCTH C  MCIHOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB U J1aOOPaTOPHOI0 000PYAOBaHUS;

pemaTh pacyE€THbIC 33Jauu C SBHO 33JaHHOW (PU3MUECKONW MOJENbIO, MCIOJIB3Yd (PU3NUYECKUE
3aKOHBI U NPUHLMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33aJaud BHIOUPATh (PU3MUECKYIO MOJEIb, BBIACIATD
¢u3nyeckue BEIMYMHBI UM (QOPMYJbl, HEOOXOMUMBbIE JUIsl €€ pelleHHs, MPOBOJUTH pPACUETHl U
OLIEHUBATh PEATILHOCTD MOJYYEHHOT'O 3HauUeHHs (PU3MUECKOM BETMUUHBI;

pelmaTh KaueCTBEHHbIC 3aJayd: BBICTPAMBATh JIOTMYECKM HEIPOTHUBOPEUUBYIO LIEMOYKY
paccyXJeHU ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS,;

UCIOJb30BaTh MPU pEIIeHUH Y4eOHBIX 3a7ad COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH
IUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN U NPEJICTABICHUS Y4eOHONH M Hay4uHO-TOMYJISIPHOM
uHpOpMAIUHY, MOJYYEHHON W3 pa3IMYHBIX UCTOYHHUKOB, KPUTHUECKH AaHAJIM3UPOBATh IMOIYYaEMYIO
UH(pOpMaIINIO;

OOBSICHATh MPUHLMIIBI ACHCTBUS MAIllWH, TPUOOPOB M TEXHUUYECKUX YCTPOICTB, pa3iavyaTh
YCJIOBHS UX O€30MaCHOTO MCIIOJIb30BaHMsI B TOBCEAHEBHOM KU3HU;

MPUBOANTE MTPUMEPHI BKJIA/1a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOT A,

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOW JKU3HU Ul OOecredeHus
0€30MaCHOCTH TMpH OOpaIeHWH ¢ NpUOOpaMU U TEXHUYECKUMHU YCTPONCTBAMHM, IJISi COXPAaHEHHS
3JI0POBBSI U COOJIIOJICHHS HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEeH Cpe/ie;



paboTarh B TpyHNeE C BBHIMOJHEHHEM PA3IMYHBIX COIHUAIBHBIX pOJICH, IMIIaHHUPOBATH PabOTY
TPYIIBI, PalMOHAIBHO PACIpeieisaTh 00A3aHHOCTU U IJIAHUPOBATH JAEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallMsX, AaJCeKBAaTHO OLICHWBAThb BKJIAaJ KaXJOT0 M3 YYaCTHUKOB TIPYIIIBI B PEIICHHUE

paccMaTpuBaeMoi MpoOIeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Jl;{;-)n HaumenoBaHue pa3ieioB M TeM NPOrpaMMbl Beero KonTponbnsie IIpakTHueckue I?gceyl;TcI::HHHe (wipposLIc) obpasopaTedLHbIe
padoThI padoThI

Paznen 1. PU3UKA U METOJbI HAYYHOI'O ITIO3HAHUSA

1.1 ®duzrka ¥ METOAbI HAYYHOT'O TIO3HAHUS bubnnoreka I{OK https://m.edsoo.ru/7f41bf72

Hroro no pazgeny

Paznen 2. MEXAHUKA

2.1 Kunemaruka 5 bubanoreka L{OK https:/m.edsoo.ru/7f41bf72

2.2 Hunamuka 7 bubmoreka [1OK https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXPaHEHUS! B MEXaHUKE 6 1 1 bubanoreka IIOK https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON TeOpUn 9 1 bubnuoreka I{OK https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEpMOJTUHAMUKU 10 1 bubnuoreka I{OK https://m.edsoo.ru/7f41bf72

3.3 ArperaTHble COCTOSHUSA BelecTBa. Da30BbIe EPEXOabl 5 bubmuoreka [TOK https://m.edsoo.ru/7f41bf72

HWroro no pazzpery 24

Pazpnea 4. 9JIEKTPOJJUHAMUMKA

4.1 DneKTpocTaTHKa 10 1 1 bubauoreka I{OK https:/m.edsoo.ru/7f41bf72

42 g‘;‘fg’;‘*m’m PUCKTPUHCCKH TOK. TOKH B PasIHUHBIX | ) 1 1 Bumorexa LIOK hitps://m.edsoo.ru/7f41bf72

HUroro no pazpery 22

PesepBHOe Bpems 2 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 4




11 KJIACC

KoanuecTBo 4acoB

Jl;{;-)n HaumenoBaHue pa3ieioB M TeM NPOrpaMMbl Beero KonTponbnsie IIpakTHyeckue I?gceylggf:HHHe (wiposhic) - obpasoparenbikie
padoThI padoThI

Pazpen 1. 9JIEKTPOJJUHAMUKA

1.1 MarsuTHOe nosue. DJIeKTpOMarHUTHasl MHAYKIHS 11 1 3 bubanoreka IIOK https:/m.edsoo.ru/7f41c97c

Hroro no pazgeny 11

Paznen 2. KOJIEBAHUS 1 BOJIHbI

2.1 MexaHuuecKHe U DJIEKTPOMarHUTHBIE KojieOaHust 9 1 bubanoreka I{OK https:/m.edsoo.ru/7f41c97¢c

2.2 MexaHnuecKue U 3JIEKTPOMATHUTHBIE BOJIHbI 5 1 bubanoreka IOK https:/m.edsoo.ru/7f41c97¢c

2.3 Onruka 10 3 bubanoreka LIOK https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny 24

Paznexn 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIbHOCTH

3.1 OCHOBBI clIeIMaTIbHOM TEOPUH OTHOCUTENBHOCTH 4 1 bubnunoreka I{OK https://m.edsoo.ru/7f41c97¢c

Hroro no pasuneny 4

Paznen 4. KBAHTOBASA ®U3UKA

4.1 DJIeMEHTBI KBAHTOBOM OITHUKHU 6 bubaunoreka LIOK https://m.edsoo.ru/7f41c97¢

4.2 CrtpoeHue atoma 4 bubnuoreka I{OK https:/m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE S7IpO 5 bubnuoreka I{OK https:/m.edsoo.ru/7f41c97¢c

HWroro no pazzpery 15

Pazpnen 5. 3JIEMEHTBI ACTPOHOMMUWHU U ACTPOPUIUKHN

5.1 ‘ DJIeMEeHTBI ACTPOHOMHUH U aCTPODUIUKH 7 1 ‘ bubnnoreka I{OK https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7

Paznea 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 ‘ O6o01maronee NOBTOPEHUE 4 ‘ bubnuoreka LIOK https://m.edsoo.ru/7f41c97¢

HUroro no pazgery 4

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 4 7




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo 4acoB

Ne Jara JJieKTpoHHbIe MG pPOBBIE 00pa3oBaTelbHBIE
Tema ypoka

/i yp Beero KonTponensie | IIpakTtnuyeckue W3ydeHHS | pecypebi

padoThI padoThI

®duznka — Hayka o npupoze. HayuHble MeTopl MO3HAHUS

1 YK PHpOr i A 1 Bbubnunoreka [{OK https:/m.edsoo.ru/ff0c32e2
OKpYXarollero Mupa
Ponp m mecto ¢usuku B (OPMHUPOBAHUHM COBPEMEHHOM

2 Hay4HOI KapTHHBI MHpa, B NpaKTHYECKOl aedTenbHocTH | 1 bubnnoreka [{OK https://m.edsoo.ru/ff0c33e6
Jonen
MexaHu4ueckoe JIBIDKEHHE. OTHOCUTEIBHOCTh

3 MEXaHWU4ecKoro JBwxkeHus. llepemenienue, CcKopocTh, | | Bbubnunoreka LIOK https://m.edsoo.ru/ff0c3508
YCKOpeHne

4 PaBHOMepHOE NMPSIMOTUHEWHOE ABIKEHHE 1 bubnuoreka [{OK https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEeHHOE TIPSAMOJIHHEWHOE ABIKEHNE 1 bubnunoreka I{OK https://m.edsoo.ru/ff0c372e

6 CBoOoaHOe maicHue. Y CKOPEHHE CBOOOIHOTO MaACHHUs 1 bubaunoreka LIOK https://m.edsoo.ru/ff0c39cc
K i . i

7 PHBOJIMHCHHOC JIBIDKCHHC.  [IBIKCHHE  MATCpHAIILHOM 1 bubauoreka I{OK https://m.edsoo.ru/ffO0c3ada
TOYKH 10 OKPYKHOCTH

8 Tpummun OTHOCHTEITPHOCTH Tamunes.  Mnepuuansipie 1 bubmnoreka IIOK https://m.edsoo.ru/ff0c3be8
cuctemsl orcyera. [lepsblil 3akoH HeroToHa
Macca tena. Cuna. I1 cynepnos cwi. Bropou

9 rena. LA, LDHHIAL CYNCPHOSHINI CHIL. BTOPOR | bubmmoteka LIOK https://m.edsoo.ru/ff0c3be8
3aKoH HploTOHA 171 MaTepHanbHOH TOUKH

10 Tperun 3axoH HpioToHa 1711 MaTepHaIbHBIX TOYEK 1 bubnunoreka I{OK https://m.edsoo.ru/ff0c3be8
3akoH Bce oro orenus. Cuna ectu. IlepBa

11 KOH BCCMHUPHOTO TATOTCHITAL. LA TADKCECTH.  IepBad |y Bu6miorexa LJOK https:/m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh

12 Cua ympyroctu. 3akos ['yka. Bec Tena 1 bubnuoreka IJOK https:/m.edsoo.ru/ff0c3el8
Cumna CHI. Kos e CHUSL. Cuna

13 vt TperiA R oy Bu6miorexa LJOK https:/m.edsoo.ru/ff0c3f76
CONPOTHBIICHHUSI IPH JIBM)KESHHH TeJa B )KUIKOCTH MJIH Ta3e
[NoctynarensHOE W BpallaTelbHOE ABWKEHHE aOCOIFOTHO

14 TBEépmoro Tema. MomeHT cmibl. Ilmedo cumbl. YcemoBms | 1 Bubmorexa LTOK https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPAOTrO Tea
Wmiynec MaTepuaabHOM TOYKH, CHCTEMBl MaTepUalbHBIX

15 ToueK. Mmmynec cumbl. 3aKkOH COXpaHEHHs WMIynbca. | | Bbubmmoreka [IOK https://m.edsoo.ru/ff0c43d6
PeakTuBHOE nBMKEHNE
Pabora m wmomHOcTs cuimbl. Kunermueckas 3Heprus

16 MarepuanbHOX  Toukm.  Teopema 00  wu3MeHeHww | 1 Bbubmmoreka [IOK https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUU

17 [TorennmansHas sHeprus. [lotennmansHas sHeprus ynpyro | 1 Bubmmoteka LIOK https://m.edsoo.ru/ff0c461a




J_'[e(bOpMI/IpOBaHHOI/f MPYKUHBI. HOTCHIII/IaJ'IBHaH OHEPIUsd
Tejia BOJIM3U TMOBCPXHOCTH SeMim

HOTGHIII/IaJ'H)HBIC N HCIOTCHIHWAJIBHBLIC  CHIIBI. CBs3b
pa6OTI>I HCIIOTCHIMAJIbHBIX CHII C HU3MCHCHUECM

18 - Bbubanoreka [{OK https:/m.edsoo.ru/ff0c478c¢
MEXaHUYECKOW PHEPTUH CHCTEMBI TEl. 3aKOH COXpaHCHHS
MEXaHUYECKOHW PHEPTUHU
JlaGopatopHass pabora «MccnenoBaHue CBsI3U PabOTHI

19 CHJIBI C W3MCHEHHEM MEXaHWYECCKOW JHEPruM Teja Ha
MIPUMEpPE PACTHKEHUS PE3UHOBOT'O XKT'YTa)
Kourponsaast pabora mo teme «Kunemartuka. J[uHaMuKa.

20 P p A bubaunoreka LIOK https://m.edsoo.ru/ff0c4b74
3aKOHBI COXPAHCHUS B MEXAHHUKE)»
OCHOBHBIE  TOJOKEHHS  MOJIEKYJISIPHO-KMHETHUECKOM

21 YIAp Bbubaunoreka LIOK https:/m.edsoo.ru/ff0c4dc2
Teopun. bpoyHoBckoe aprkenue. Juddysus

2 XapakTep IBHKCHUS U B3aUMOJICHCTBUS YACTHII BEIICCTBA.
Mojienu cTpOeHHsI Ta30B, KHUIKOCTEH U TBEPABIX TEI

73 Macca wmonekyn. KomuuectBo BemectBa. [locTosiHHAs
ABorajipo

24 TermnoBoe paBHOBecue. Temmeparypa u €€ H3MEpEHUE.
[Ixana Temneparyp Llenscus

25 Wneanpuslii raz3 B MKT. OcHoBHOe ypaBHeHHe MKT bubnuoteka LIOK https://m.edsoo.ru/ff0c4fde
AOconroTHasi ~ Temmeparypa ~— Kak =~ Mepa  CpeaHei

26 KMHETHYECKONW HHEPTrUuH [BIXKEHHS MOJEKYJI. YpaBHEHHE bubnuoreka I{OK https://m.edsoo.ru/ffOc511e
MenneneeBa-Knaneipona

27 3akoH JlanpToHa. ["a30BbIC 3aKOHBI

73 Jlabopatopnast pabora «lMccnemoBanue 3aBHCUMOCTH
MEXy apaMeTpaMH COCTOSHUS pa3peKeHHOT 0 ra3a
Mszomporieccsl B HMOeaJbHOM Ta3e M HX TIpadHuecKoe

29 port A pacp bubanoreka ITOK https:/m.edsoo.ru/ff0c570e
MIpeJCcTaBICHNE
BHyTpeHHsA BHeprus TEpMOAUHAMMYECKOW CHUCTEMBlI U

30 cnocoObl e€’ n3MeneHusi. KonndecTBo TemnoTel U padora. Bbubmoreka IIOK https://m.edsoo.ru/ff0c5952
BHyTpeHHs1s1 3HEpTUsl OMHOATOMHOT'O HISAIFHOTO Ta3a

31 Bunp! Temionepeaagn Bbubmorexa ITOK https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEINIOEMKOCTH BenlecTBa. KoaudecTBO TEINIOTHI

32 A m N Bubmorexa LTOK https://m.edsoo.ru/ff0c5¢36
pu Terionepenade. AaunadaTHBINA Mpoecc
IlepBrIii 3aKOH TEPMOIMHAMHKH M €ro IIpHUMEHEHHE K

33 P pmoz p Bubmmoreka [TOK https:/m.edsoo.ru/ffOcSefc
H30IIPOIIEccaM
HeoOpatumocTs IporieccoB B IIpUponae. Bropoil 3akoH

34 P port PHpO p Bu6smorexa [IOK https:/m.edsoo.ru/ff0c6230
TEPMOINHAMHUKHI

35 [puaIn geiicteus u KI1J] TermoBoit MammHbI Bbubmmoreka [TOK https:/m.edsoo.ru/ff0c600a




36 | Luxa Kapno u ero KI1J]
37 DKoNormdeckue mpoOIeMbl TEIIOIHEPT CTUKA
i M .

38 Oobmatommii ypox «Monexynspras  dusmica. Ocrosbt Bbubnmoreka I{OK https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI»
K M .

39 outponbras pabora no Teme «Monexynapaas pusnka bubmoreka [1OK https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTTHAMUKI

40 [TapooOpazoBanue u KoHaeHcanus. VcapeHue 1 KUIIEHUe bubnnoreka [{OK https://m.edsoo.ru/ff0c63b6
A .

41 6COHIOTHaHv 1 OTHOCHTEIBHAA - BIDKHOCTE — BO3AYXA Bbubaunoreka L{OK https://m.edsoo.ru/ff0c64d8
Hacermennsrii nmap
Teépmoe Tteno. Kpucrammmyeckue u amopgHbIe TEja.

42 AHM30TpONMs CBOMCTB KpUCTAUIOB. JKHIKHE KPUCTAIJIBL. bubnnoreka I{OK https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIC MaTepUaITbI
I1 .

43 JIaBICHMEC W KPHCTAJM3AIMA.  YACIbHAT  TEIUoTa Bbubaunoreka L{OK https://m.edsoo.ru/ff0c6708
iaBneHus. Cyonumarus

44 YpaBHEHHE TEIIOBOro OaaHca bubmmoreka [TOK https://m.edsoo.ru/ff0c6820

45 OJiekTpusauuA Tel.  JekTpudeckui sapan. Jlpa s bubaunoreka LIOK https://m.edsoo.ru/ff0c6bcc
JIEKTPUYCCKHX 3aPsII0B
IT .

46 POBOJIHUKH, JWONICKTPHKH 1 TOMyNPOBOMHHKH. - 3aKOH Bubmuoreka I1OK https://m.edsoo.ru/ffO0c6bec
COXpPaHCHHS JIEKTPUICSCKOr0 3apsiia

47 B3aHMOﬂeHCTBI:Ie 3apanos.  3aon  Kynowa. Touednsid bubnmoteka LIOK https://m.edsoo.ru/ff0c6ced
ANIEKTPUUYECKUU 3apsij
Hampspk€nHocts  anexrpuyeckoro  nons.  IIpuHiun

48 CyTIEPIIO3UIIIH ANEKTPUIECKUX TIoJIeH. Jluanm bubmuoreka IIOK https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH

49 PaGora cun osnekrpocratudeckoro mons. [loTeHiwan. Bubsorexa LIOK https://m.edsoo.ru/f0c6£00
Pa3nocth moTeHIMAIOB

50 | LIPOBOMHHKH i ICKTPHKH B SICKTPOCTATHHCCKOM MO, Bu6miorexa LIOK https:/m.edsoo.ru/ff0c7018
JunexTpuueckas IPOHUIIAEMOCTh

51 Onexrpoémkocts. KoHnencaTop bubnnoreka LIOK https://m.edsoo.ru/ff0c7126

52 D7ISKTPOSMKOCTS  ILIOCKOTO - KOHJICHCATOpa.  JHepris Bubnuoteka LIOK https:/m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOHJIeHCaTopa

53 Jlabopatophast pabGora "M3MmepeHue 3NEKTPOEMKOCTH
KOHJIeHcaTopa"
IIpyHuMn fAedcTBUS M NPUMEHEHUE KOHJIEHCATOpOB,

54 KOMUPOBANbHOI'O  amfapara, CTPyWHOro  MpHHTEpa.
DneKkTpocTaTHdecKas 3allInTa. 3azemicHHe
AIEKTPOIPUOOPOB

55 DJIeKTPUYECKUH TOK, YCIOBHS €ro  CYIIECTBOBAHHUS.

ITocTosiHHBIN TOK. Cuna TOKa. Hampsokenue.




Conporusnenue. 3akoH OMa JyIs ydacTKa e

56

IMocnenoBartenbHOE, HapauieIbHOE, CMeIITaHHOE
COeIMHEHNEe  INPOBOAHHKOB.  JlaboparopHas  pabota
«V3ydeHne CMEIIAHHOTO COSTMHEHUS PE3UCTOPOB)

0.5

Bubmoreka [IOK https://m.edsoo.ru/ff0c740

57

PaGora W MONIHOCTH 3JEKTPUYECKOrO TOKa. 3aKoH
Joxoyns-Jlenna

bubmoreka [1OK https://m.edsoo.ru/ff0c7838

58

3akon Oma mns TONHOW (3aMKHYTOH) 3JIEKTPHYECKOH
uern. Koporkoe 3ambikanuwe. JlaGopatopnast pabora
«3meperne DJIC HMCTOYHMKA TOKA M €r0 BHYTPEHHETO
COTIPOTHUBJICHUSD)

0.5

Bbubnunoreka L{OK https://m.edsoo.ru/ff0c7ae0

59

PesepeHbiii  ypok. KouTponmpHast pabGora 10 TeMme
"OnexkrtponquHamuka” /  Bcepoccuiickas — mpoBepodHas
pabora

Bbubaunoreka L{OK https:/m.edsoo.ru/ff0c8c56

60

O06o01maronmii YPOK «DNEKTPOANHAMHKA) /
Bcepoccuiickast mpoBepouHast padboTa

Bbubanoreka LIOK https:/m.edsoo.ru/ff0c88be

61

DNeKTpoHHasT  TPOBOJUMOCTb  TBEPABIX  METaJUIOB.
3aBUCHMOCTh COIIPOTHBIICHUS METAJJIOB OT TEMIIEPATYypHI.
CBepXIIpoBOANMOCTh

62

OnexkTpudeckud TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX
Iy4KOB

63

[lonmynpoBOAHUKHM, HMX COOCTBEHHas U  IPUMECHAs
IIPOBOAUMOCTb. CaorcTBa p—n-nepexoza.
[TomynpoBOAHUKOBEIE IPUOOPEI

bubanoreka LIOK https://m.edsoo.ru/ff0c84ae

64

OnexTpudyeckMd TOK B  pacTBOpax M  paciulaBax
JJIEKTPOJIUTOB. OneKTponuTHYecKast JMCCOLMALIHSL.
OnexTponus3

bubanoreka LIOK https://m.edsoo.ru/ff0c82ba

65

OnexTpuueckud TOK B Tazax. CaMOCTOATENBHBIM U
HECaMOCTOSITENbHBIN pa3psia. Monuus. [1nazma

bubnnoreka L{OK https://m.edsoo.ru/ff0c84ae

66

Onektpuueckue OpUOOpPHI M YCTpoiicTBAa HM  HX
MPaKTHYECKOe MIPUMEHEHHE. [paBuna TEXHUKHA
0e30ImacHOCTH

bubanoreka LIOK https://m.edsoo.ru/ff0c86fc

67

KontpompHast pabora mo TemMe «DJEKTPOCTATHKA.
IlocTOSIHHBIA 3IEKTPUYECKUH TOK. TOKM B Pa3IMUYHBIX
cpemax»

Bubmorexa IIOK https://m.edsoo.ru/ff0c8a8a

68

PesepBHbiit ypok. O6o6mIatomnmii ypok mo temam 10 kiacca

Bbubmorexa LTOK https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME
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11 KJIACC

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTponbusie
padoThI

IIpakTnyeckue
padoThI

JlaTta
H3yYeHHUs

JylekTpoHHbIE HU(POBBIE 00pa3oBaTebHbIE
pecypcnl

TTocTossHHBIE MarHATBEI U UX B3aMMOJCHCTBHE. MarHuTHOE
nosie. BekTop MarHUTHON WHAYKIMU. JIMHUM MarHUTHON
HWHIYKIAH

Bbubnnoreka [{OK https://m.edsoo.ru/ff0c9778

MarsauTHOe 1oje MpOBOAHMKA ¢ TOKoM. OmbIT Dpcrena.
B3anmopaeiicTBHe NPOBOHIKOB C TOKOM

Bbubanoreka L{OK https://m.edsoo.ru/ff0c98fe

JlaGopaTtopHass pabora «M3ydueHHEe MarHUTHOTO TIOJIS
KaTYIIKA C TOKOM)

bubaunoreka LIOK https://m.edsoo.ru/ff0c98fe

JleficTBME MarHUTHOTO TOJISI HAa TIPOBOAHUK ¢ TokoM. Cuita
Awmrmepa. JlabopaTopHas pabota «lccnenoBanue aeicTBUS
NIOCTOSIHHOT'O MarHuTa Ha PaMKy ¢ TOKOM)

bubaunoreka L{OK https://m.edsoo.ru/ff0c9acO

JetictBre MAarHUTHOTO OJIA Ha JIBIDKYILYIOCS
3apspkenHyro uactuny. Cuna Jlopenma. PaGora cuibl
Jlopenia

bubaunoreka [{OK https:/m.edsoo.ru/ff0c9df4

OnexkTpoMarsuTHast HHAyKIus. [IoTok BekTOpa MarHUTHON
uaaykipn. OJC wHIyKIuH. 3aKoH 3JIEKTPOMAarHUTHON
naaykuuu Papaznes

Jlabopatopnast ~ pabora  «lcciemoBanume — SIBJICHUS
9JICKTPOMATHUTHOH MHIYKLIAN»

bubanoreka L{OK https:/m.edsoo.ru/ff0cal50

NHAYKTHBHOCTD. SIBnenue CaMOMHTYKIIHH. SJIC
CaAaMOMHAYKIIMU. JHEpPrusi MarHUTHOTO TONSI KaTYIIKA C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

bubamnoreka ITOK https:/m.edsoo.ru/ff0ca600

TexHuueckue ycTponcTBa U UX NPUMEHEHHE: MOCTOSHHbIE
MAarHUTHI, 3NEKTPOMATHUTBHI, JIEKTPOABUIATEND,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL, MHAYKIIMOHHAsSI [IeYb

10

O06001mIaronmn YpOK «MarautHoe T10JIE.
DJIeKTpOMArHUTHASI WHITYKIIUSD

Bbubmorexa LIOK https://m.edsoo.ru/ffO0cab82

11

Konrtponbaass pabora mo Teme «MarHutHoe Tiofe.
DJIeKTpOMarHUTHAasI HHIYKIIHSDY

Bbubmorexa LIOK https://m.edsoo.ru/ffO0cad58

12

CBoOoziHBIE MexaHU4YecKhe KkonedaHus. [apMoHUuecKHe
KomeOaHus. YpaBHEHHE TapMOHHYECKHX  KOJIECOaHHH.
[IpeBpaiieHue sHepruu

Bubmmoreka [TOK https://m.edsoo.ru/ff0caf06

13

JlabopaToprast pabora «VccmemoBaHue 3aBUCHMOCTH
NeproJIa MalIbIX KojeOaHMi Tpy3a Ha HUTH OT JUTMHBI HUTH
U Macchl Tpy3ay

14

Konebarensupid koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE

Bbubmmoreka [IOK https://m.edsoo.ru/ff0cb820




KolleOaHus B HUACATHHOM KOJEOATEIHPHOM  KOHTYpE.
AHanorus Mex a1y MEXaHUICCKUMH U JIEKTPOMArHUTHBIMH
KOJIEOAHUAMU

®opmyna TomcoHa. 3akoH COXpaHEHUS DSHEPIrUM B

15 Bubmoreka [1OK https://m.edsoo.ru/ff0cb9c4
HIeIbHOM KoJie0aTenbHOM KOHTYpe
[pencraBnenue o 3aTyXaloIuX KOJIeOaHMSIX.

16 BeiHyxneHHBIE MexaHuueckue KoneOaHus. Pe3oHaHC. bubnnoreka I{OK https://m.edsoo.ru/ff0cbb86
BeIHYX/IeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHus
Ilepemennbid Tok. CuHycOUAAIbHBIM NEPEMEHHBIM TOK.

17 MOIIHOCTh ~ MEPEMEHHOr'0  TOKa.  AMIUIMTYAHOE H| bubnmoreka L{OK https://m.edsoo.ru/ffOcbd34
JICUCTBYIOIIEe 3HAUSHUE CUJIBI TOKA M HAITPSHKESHHS

13 Tpanchopmarop. [IponsBoacrso, nepenaya u norpedneHne
ANIEKTPUYECKON SHEPTHH
VYerpoiicTBo u MIPaKTUIECKOE MIPUMEHEHNE

19 3EKTPUYECKOr0 3BOHKA, I'€HEpaTopa MEPEeMEHHOro TOKa, bubnuoreka I{OK https://m.edsoo.ru/ffOcc324
JIUHUHN 3JIEKTporepenayd
DKONOrn4ecKue pHCKH npu MIPOM3BOJICTBE

20 | BNMEKTPO3HEPTHU. Kynsrypa UCIIONIb30BaHMs
3JIEKTPOIHEPTUU B MOBCETHEBHOM JKU3HU
MexaHnyeckue  BOJHBI, YCJIOBHS  PACIPOCTPAHECHMS.

21 Ilepruon. CKOpOCTb pacmpoCTpaHEHHS M JUIMHA BOJHBL bubnuoreka I{OK https://m.edsoo.ru/ffOccaS4
[Tonepeynslie U NPOIOILHBIC BOJHBI
3Byk. CkopocTh 3ByKa. I'pomKkocTh 3ByKka. Beicora ToHa.

22 yX P yK p yK bubanoreka LIOK https:/m.edsoo.ru/ff0cccOc
TemOp 3ByKa
ONEeKTpOMAarHWTHBIE BOJNHBI, WX CBOWCTBA H CKOPOCTb.

23 P P bubanoreka [{OK https:/m.edsoo.ru/ff0ccfe0
[ITkana 3JeKTPOMarHUTHBIX BOJH

o4 [IpuHIUIIBI paguoCBsA3M U TeleBUAeHUS. Pa3BuTre cpeacts
cBs13u. Paguonokanus

25 KonrponbHas pabora «Konebanust 1 BOJIHBD) bubnuoreka I{OK https://m.edsoo.ru/ff0cc6f8
[IpssMonuHEtHOE pacIpOCTpaHEHUE CBETAa B OJHOPOIHOM

26 P ’, pacrpoctp JIHOPOA Bu6smorexa [IOK https:/m.edsoo.ru/ff0cd350
cpene. Toueunslil ncTouHUK cBeta. JIydu cBera
OtpaxeHnue cBera. 3aKOHBI OTpakeHUs cBeTa. IlocTpoenue

27 P _ P p Bbubmorexa LTOK https://m.edsoo.ru/ffO0cd4e0
n300pakKeHNH B TUIOCKOM 3epKajie
IIpenomnenue cBera. IlonHOE BHYTpEHHEE OTpa)KEHUE.

28 P . yIp P bubnuoteka LIOK https://m.edsoo.ru/ff0cd7f6
[IpenensHBIH YT O MOTHOT'O BHYTPEHHETO OTPasKEHHS
JlabopaTopHas aboTa «3mepenne TToKa3aTens

29 patop p P Bbubmmoreka [TOK https://m.edsoo.ru/ff0cd67a
TIPETIOMIICHUS CTEKIIa)
JIumser. [loctpoenne wu3oOpakennit B nuH3e. Dopmyna

30 N p P pMY. Bubmmoreka [TOK https://m.edsoo.ru/ffOcddle
TOHKOH JINH3BL. Y BETMUCHHUE JTMH3EI

31 JlabopaTopHas pabora «HccnenoBanue CBOIICTB




M300paKECHUN B JIMH3AX»

Hucnepcus cBera. CioxHbIA coctaB Oenoro ceera. L[Ber.

2

3 JlaGopaTopHas pabota «HaOroieHre TUCTICPCHH CBETaY

33 Hurepepentus oserd. Audpaxis caera. Bbubanoreka I{OK https:/m.edsoo.ru/ff0ced22
JubpakunonHas pemérka

34 | IlonepeyHocts cBeTOBBIX BOMH. [Tomsipusanust cBeta bubnnoreka ITOK https://m.edsoo.ru/ff0cf02e

35 Onruueckne TPHOOPHI M YCTPOMCTBA M YCIOBHS UX
0e30MacHOr0 NPUMEHEHUSI

36 T'panuist VPHMCHHUMOCTH  ITACCHACCKOM ~ MCXAHUKH. Bbubnunoreka [{OK https:/m.edsoo.ru/ff0cf862
[ocTynaTsl cienuagbHOH TEOPUH OTHOCUTEILHOCTH

37 OrHocutenbHOCTS O/IHOBPEMCEHHOCTH. 3amepenme bubaunoreka LIOK https://m.edsoo.ru/ff0cfa42
BpPEMEHHU M COKpAaIEHUE JJIHHBI

38 Jueprus u VMITYIIBC - PEITHBHCTCKON  HACTHIBL. Coase bubanoreka L{OK https://m.edsoo.ru/ff0cfc68
MAacchl C SHEPTUEH M UMITYJIbCOM. JHEPTHsl IOKOsI

39 Konrponbhass pabora «Ontrka. OCHOBBI CICIMAIBHON Bubmiorexa LIOK https://m.edsoo.ru/ffOcf6f0
TEOPHUU OTHOCUTEIBHOCTH)

40 ®ortonsl. Gopmyna [Inanka. DHeprust 1 UMITYIIbC OTOHA bubnunoreka [{OK https://m.edsoo.ru/ffOcfel16

A1 OtkpeiTHe U uccnenoBanue ¢Gorodddexra. OnbiTel A. T Bubmuorexa LIOK https://m.edsoo.ru/f0cffcd
CroneroBa

gp | axonel dorosdhexra. VpapHenue OuHurTeha s BuGsuorexa [IOK https://m.edsoo.ru/ff0d015e
dororddexra. «Kpacnas rpanuna» gorosdderra

43 I[a]éHeHI/Ie ceera. Onbitel I1. H. JleOGeneBa. XuMuueckoe Bubsiorexa LIOK https:/m.edsoo.ru/f0d04a6
JICUCTBUE CBETa
TexHuueckue yCTpOWCTBA M NPAKTHUUYECKOE IPUMEHEHUE:

44 ¢dorosnement,  QoromartumMk,  coiHedHas  Oatapes,
CBETOJIHO/

45 Pemrenne 3aga4 mo teme «DJIEMEHTHI KBAHTOBOM OIITHKI» bubarnoreka [{OK https:/m.edsoo.ru/ff0d0302

46 | Monems atoma Tomcoma. Onbithl Pesepdopra  mo Bubsiorexa LIOK https://m.edsoo.ru/f0d091a
paccesiHuio a-yactull. [InanerapHas Monenp aroma

47 [ocrynarsr bopa Bbubnmoteka [IOK https://m.edsoo.ru/ff0dOafa

48 H3j1yacHue 1 NOrIomeH’e (bOTOH(V)B TPH TICPEXO/IC aTOMa € Bubmorexa IIOK https://m.edsoo.ru/ff0dOafa
OJTHOT'O YPOBHSI SHEPTHH Ha Jpyroil. Busl ciektpos
BonnoBble cBoucTBa uwactuu. Bomnel ge  Bpowis.

49 Kopnyckynsapao-BonHOBOH  nyanu3M. CIOHTaHHOE W Bbubmmorexa [IOK https://m.edsoo.ru/ff0dOca8
BBIHYX/ICHHOE H3JIyICHHUE

50 | OTkpbiie  pajmoakTuHOCTH. OmbiTt Peseppopra o Bu6smorexa [IOK https:/m.edsoo.ru/ff0d0fd2
OITPE/ICTICHUIO COCTABA PAMOAKTUBHOI'O H3JIYICHUS

5 CporictBa anbda-, Oera-, TaMMa-m3IIydeHWs. BiusHue

PAANOAKTUBHOCTH HA JKUBBIC OPraHU3MBbI




52

OTKpbITHE IPOTOHA M HEWTpoHA. M3oTomsl. Anbda-pacnan.
DNEeKTpOHHBIK W TO3WTPOHHBIM Oera-pacnan. [amma-
U3ITy4EeHUue

Bubmoreka [1OK https://m.edsoo.ru/ff0d1162

53

DOHeprusi CBS3U HYKJIOHOB B sjpe. SlnepHble peakiuu.
Snepupid peaxTop. [Ipobaemsr, MIEPCIEKTHBBI,
SKOJIOTMYECKUE ACIIEKTHI SJIEPHOU YHEPTE€TUKU

Bubmoreka [1OK https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA. MeTosl
HAONIONEHUSI W PEruCTpallMk  AJIEMEHTAPHBIX YaCTHIL.
Kpyrneni cron «®yHnaMeHTalabHBIE B3aUMOJACHUCTBHUS.
EnuHcTBO M3HuecKor KapTHHBI MUpa»

Bbubanoreka [{OK https://m.edsoo.ru/ff0d0e38

55

Otambel  pa3BUTUS ~ acTpoHoMuu.  [IpuxiagHoe U
MHpPOBO33pDEHUYECKOE  3Hau€HHe  acTpOHOMHH.  Bun
3B€3aHOr0 Heba. Co3Be3aus, SApKUE 3BE3MbI, IUIAHETHI, UX
BUMMOe aBikeHue. CollHeuHas cucTeMa

56

Connne. ConHeyHas axkTMBHOCTb. VICTOYHHK 3HEpruu
ConHia u 3B€31

57

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/BI TNIaBHOW
IIOCJIEIOBATENIBHOCTH.  BHYTpeHHee  CTpOeHue  3BE3N.
CoBpeMeHHBIE TPEICTABIECHUS O MPOHCXOXKACHUU U
sBostory ConHIa U 3BE31

58

Mineunbii Ilyre — nHama Ianaktuka. Ilonoxenue u
mewkenne Comnna B lamaktuke. Damaxktuku. YUepHbie
JBIPHI B SIIPax TaJIaKTHK

59

Bcenennas. Paszberanue ranaktuk. Teopust Bosbrioro
B3pbIBa. PenukroBoe u3nydyenue. MeraranakTuka

60

Hepermennsle mpo61eMbl aCTPOHOMHH

61

KonrtponbHass pabora «DIeMEHThI  aCTPOHOMHH |
actpodu3ukm»

62

O06o6maromuii  ypok. Ponmb ¢GHU3MKM W acTpOHOMHUH B
DKOHOMHYECKOM,  TEXHOJOTMYECKOM, COIHAILHOM U
STHYECKO cepax JesTeTbHOCTH YeIoBeKa

63

Oo6obmarommii ypok. Poib 1 MecTo GU3UKK U aCTPOHOMHHU
B COBPEMEHHOI Hay4HOH KapTHHE MHUpa

64

Oo0obmaronmii  ypok. Ponb Qusudeckoir Teopuun B
(bopMHUpOBaHUM TIPEACTaBICHUH O (DU3UUECKON KapThHE
MHpa

65

Ob6o0maronuii ypok. Mecto (pu3ndeckoil KapTHHBI MHApa B
o0memM psay COBPEMEHHBIX  €CTECTBEHHO-HAYHBIX
MPEACTABIEHUIN O IpUPOaE

66

PesepBHBIil ypok. MarauTHOe moje. DIEKTpOMarHUTHAs
WHJTyKIIUS




67 PesepBnblil ypok. Ontuka. OCHOBHI cIENMANbHON Teopuu 1
OTHOCUTEIIBHOCTH

68 Pesepeiit  ypok. Ksammosas  (usmka.  JmememTHI 1 bubnnoreka [{OK https:/m.edsoo.ru/ff0d1784
ACTPOHOMUU U acTPOU3UKH
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MPOBEPAEMBIE TPEBOBAHHS K PE3YJBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI
10 KVIACC

Kog
NMPOBEPSIEMOT0
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIC Pe3yJbTATbl OCBOCHHS OCHOBHOH 00pa3oBaTeIbHON INPOrpaMMbl CpeIHero
o01iero odpa3oBanust

10.1

JleMOHCTpHpOBaTh Ha MpUMeEpax poib U MecTo (GU3UKH B (POPMUPOBAHNH COBPEMEHHOM HayYHOW KapTHHBI MUpa,
B Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJIOTHIl, B TPAKTHYECKON AESITENbHOCTH JIFOJeH

10.2

YuuTHIBaTh TPAaHWIBI NPUMEHEHHS HM3YYEHHBIX (DM3NUECKUX MOJENei: MarepuaibHas TOouKa, WHEepIHaIbHas
cucTeMa orcuéra, abCOIIOTHO TBEPOE TEJO, HeaIbHBIN Ta3; MOAENN CTPOCHUS Ta30B, KUAKOCTEH U TBEPIBIX Tel,
TOYEYHBIN SJICKTPUUECKUH 3apsil — IPH pelieHnH (PU3NYECcKHX 3a/1a4

10.3

PacnioznaBath puzmueckue siBIeHUs (IPOLECCHl) U OOBSICHATH UX Ha OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-
KUHETHYECKOH TEOPUHM CTPOEHUS BEIIeCTBA MW JJIEKTPOJMHAMHUKH: PaBHOMEPHOE M PaBHOYCKOPEHHOE
MIPSIMOJTMHEHHOE JIBI)KEHUE, CBOOOJHOE MaJeHHE TEN, IBUKEHHE MO OKPY)KHOCTH, WHEPIHs, B3aNMOJEHCTBHE
ten; nuddysus, OpOyHOBCKOE JBIKEHHE, CTPOCHUE KHUJIKOCTEH M TBEPIBIX Tel, M3MEHEHHe 00béMa Tell MpH
HarpeBaHuH (OXJaXICHWUH), TEINIOBOE PaBHOBECHE, MCIAapEHHEe, KOHJEHCAlWs, IUIaBICHUE, KPHUCTaJUIM3anus,
KUIIEHNE, BJIQXKHOCTh BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a IpH €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBS3b
MEXKY TapaMeTpaMH COCTOSIHHSI I'a3a B U30MPOLIECCax; IEKTPU3AIMs Tell, B3aUMOJICHCTBHE 3apsII0B

10.4

OnuceiBaTh MEXaHHYECKOE JABWKCHUC, HCIOJIb3Ys (1)1/131/1‘{601(1/16 BCJIMYMHBI: KOOpJUWHATA, IIyTb, MNCPEMCIICHUC,
CKOpPOCTb, YCKOPEHHEC, MacCa TeEjia, CWjia, UMIYJILC TCla, KUHECTHYCCKasd OJHEPrus, MNOTCHIUAJIbHAsA OJSHEPIUsd,
MCXaHHUYCCKast pa60Ta, MCEXaHUYCCKasA MOLIHOCTL; IPpU ONHCAHWW MPaBHUIbHO TPAKTOBATbH (1)1/131/1%01(1/11‘/'1 CMBICJI
HCIIOJIb3YEMBIX BECIIMYNH, UX 0003HaYeHns U CIAWHUIIbI, HAXOAHUTb (bOpMyJ'H)I, CBA3BIBAIOIINE JAaHHYIO (1)14314‘160](}/}0
BEJIMYUHY C APYTUMHU BEIINIMHAMU

10.5

OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBICHUS, UCIONB3Ysl (U3NYECKHUE BEITHYUHBI:
JlaBJICHUE rasa, TeMIlepaTypa, CpeAHsAs KUHETUYEeCKas OJHEPrus XaoTH4YECKOro [JBMKEHMS MOJIEKYI,
CpeIHEeKBaJpaTHYHasi CKOPOCTh MOJEKYJ, KOJIMYEeCTBO TEIUIOTHl, BHYTPEHHSsS OHeprus, paboTa rasa,
K03 (p(HUIMEHT ONIe3HOr0 IEHCTBHS TETUIOBOTO JIBUTATEINS; IPU ONMCAHUU MPABUIBHO TPAKTOBATh (PUIUUECKUI
CMBICIT UCIIOJIb3YEMbIX BEIWYHMH, UX O0003HAYEHHs W E€IWHHIIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
($U3MYECKYIO BEIMUUHY C APYTUMH BENHYUHAM

10.6

OnuceiBaTh U3Y4EHHBIE HJICKTPHUUECKUE CBOWCTBA BELIECTBA M 3JIEKTPUYECKHE SBICHUS (TPOLIECCHI), UCTIONb3Ys
(U3HYecKHe BENUYUHBL: HIIEKTPUUECKHN 3apsl, SIMEKTPUIECKOe HoJie, HAaNPsHKEHHOCTH MO, IOTEHIHA, Pa3HOCTh
HOTEHLMAJIOB; IIPH ONMCAaHWM INPABWIBHO TPAKTOBATh (M3MYECKHH CMBICH HCIIONB3YEMBIX BEJIHYHMH, WX
0003HAUYEHUS] U EAWHUIIBI, yKa3bIBaTh (POPMYIIBI, CBA3HIBAIOLIME IAHHYIO (DU3UYECKYI0 BEIMYHHY C IPYTUMHU
BEJIMUMHAMU

10.7

aHANIN3UPOBATh (DM3MYECKUE IPOLECCHl M SBICHUSA, HCHONB3YA (M3MYECKHe 3aKOHbl M NPUHLUIBL 3aKOH
BcemupHoro taroreHus, I, II u III 3akonsl HploTOHA, 3aKOH COXpaHEHUS MEXAHUUYECKOM 3HEPIUH, 3aKOH
COXPAaHECHUS MMITYNIbCA, HMPUHIMI CYMEPIO3ULUKN CHUJI, IPUHLUI PAaBHONPaBH MHEPLUHUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJISIPHO-KHUHETHYECKYIO TEOPHIO CTPOEHMS BEIECTBA, TA30BbIE 3aKOHBI, CBA3b CpeNHEH KHHETHYECKOH
SHEPTUM TEIJIOBOTO ABIKEHHUS MOJIEKYJ ¢ aOCOMIOTHOH TeMIepaTypoi, MepBblid 3aKOH TEPMOIMHAMUKH; 3aKOH
COXpaHEHHMS NIEKTPUIECKOro 3apsaa, 3akoH KynoHa; mpy 3TOM pa3iudaTh CIOBECHYIO ()OPMYIUPOBKY 3aKOHA, €T
MaTeMaTHIeCKOe BhIpaKEHUE U YCIOBUS (TpaHHUIbI, 001aCcTH) MPUMEHIMOCTH

10.8

OOBSACHATH OCHOBHBIE MPUHLHITEI JEHCTBHS MalIiH, IPHOOPOB M TEXHUUECKUX YCTPOMCTB; pa3iiM4aTh yCIOBHUI UX
0€30MacHOro MCIIOIb30BAHMS B IIOBCEIHEBHOM JKU3HU

10.9

BBIMOMHATH SKCIIEPUMEHTHI IO UCCIIENOBAHNIO (DM3HUIECKHX SBJICHHH W MPOLECCOB C HCIIOJIb30BAHMEM NPSMBIX U
KOCBEHHBIX W3MEPEHUil, mpu 3ToM (QOpMYIUpOBATH MPOoOIeMy (33[ady) U THIOTE3y y4eOHOro SKCHEepHMEHTa,
coOMpaTh YCTaHOBKY M3 NPEI0KEHHOT0 000pYIOBaHUs, IPOBOIUTH OIBIT M ()OPMYIHPOBATH BHIBOIBI

10.10

OcymiecTBIATh MPsAMBIE U KOCBEHHBIE M3MEPEHUS (DM3MUECKUX BEJIMYMH; IPH 3TOM BBIOMPATH ONTHMAJIBHBIN
croco0 M3MEpEHHs U HCIIOIb30BaTh H3BECTHBIE METOAIBI OLIEHKH MOTPENTHOCTEH 3MEPEHUI

10.11

HccnenoBaTh 3aBUCHMOCTH MEXIY (PU3MUECKUMH BETMIMHAME C MCIOJIb30BAHHEM IPSAMBIX U3MEPEHHUIT; IPH STOM
KOHCTPYHPOBATh yYCTAHOBKY, (PMKCHPOBATh PE3YAbTATHI IMOMYIEHHOH 3aBHCHMOCTH (PU3NUECKUX BEIWYIHMH B BHIC
TabIHIL ¥ Tpa(MKOB, AETATh BEIBOJIBI IO PE3YIIbTaTaM HCCIEIOBaHUS

10.12

CobnronaTe mpaBmiia 6€30MacHOr0 TpyZa HpPH MPOBEIACHWH HCCIENOBAaHWI B paMKaX y4eOHOr0 SKCIEpPUMEHTA,
Y4eOHO-UCCIIeIOBATENIbCKOM W IIPOCKTHOH JEATENFHOCTH C HWCIOJNB30BAaHHEM HW3MEPUTENBHBIX YCTPOWCTB H
71a00paTOPHOTO 0O0OPYIOBAHNUS

10.13

Pemrates pacuérHBlCe 3amaunM C SBHO 3aaHHON (PH3WYECKOH MOMENBI0, WCIONB3Ys (HM3WYECKHe 3aKOHBI U
MPUHIOMIB], Ha OCHOBE AaHAIM3a YCIOBHUS 3a/adyd BBIOMPAaTh (DU3NUECKYIO MOJENb, BBIICHATH (H3HMUECKHE
BENMYMHBI W (QOPMYINBI, HEOOXOAMMBIE JUIS €€ peIIeHus, MPOBOIUTH PpacuéThl M OLEHUBATH PEaTbHOCTDH
TIOYYEHHOT0 3HAUEHHUST (PU3UIECKON BETHUMHBI

10.14

Pemate xadyecTBEeHHEBIE 3aavun: BICTPAUBATL JIOTHYCCKU HCIIPOTUBOPCUUBYHO LHCTIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha




M3YYCHHBIC 3dKOHBbI, 3dKOHOMCPHOCTH 1 (1)I/I3I/I‘-I€CKI/I€ SIBJICHUA

10.15

Hcnonp3oBaTh NpW penieHHH YYeOHBIX 3aJad COBpPEMEHHBbIE WH(OpMAIMOHHBIE TEXHOJNOTMH JUIS IIOHCKA,
CTPYKTYPUPOBAHUs, HMHTEPIPETAlld W TPEACTaBICHUS Y4eOHOM U HAay4HO-TIONMYJISIpHOW WHQOpMaIuny,
TIOTYYEHHON U3 Pa3NWYHBIX HCTOYHUKOB; KPUTHUECKH aHAIH3HPOBATH MOJYIaeMYI0 HH(OPMAIHIO

10.16

[IpuBoaMTH TpUMEpHl BKJIAJAa POCCHHCKHX W 3apyOEKHBIX YUEHBIX-(H3MKOB B Pa3BUTHE HayKd, OOBSICHEHHE
MIPOLIECCOB OKPYKAIOLIET0 MUPA, B pA3BUTHE TEXHUKH U TEXHOIOTHI

10.17

Hcnons3oBath TCOPCTUICCKUC 3HAHUA 110 (1)1/13I/IK€ B HOBCGI[HGBHOﬁ JKHU3HU I obecrieueHns1 6E30MaCHOCTH apu
06pameHHH C HpI/I60paMI/I N TCXHUYCCKHUMMH yCTpOﬁCTBaMH, IJId COXpaHCHUA 300POBbsA U CO6J'IIOJI6HI/I$I HOpM
OKOJIOT'MYCCKOIr'o IIOBCIACHUA B OKpY)KaIOHleﬁ cpeae

10.18

PaGorate B rpymnme ¢ BbIIIOJTHCHHUEM PAa3IMUYHbBIX COUAJIbHBIX ponel‘/i, IJIaHUPOBATH pa60Ty T'pYIIIbI,
pallMOHAJIBHO pacinpeaciasiaTh 00S13aHHOCTH U IIaHUPOBATh ACATCIBHOCTb B HECTAHAAPTHBIX CUTYyalUAX,
AJICKBATHO OLICHUBATDH BKJIAJ KAXKJIO0OI0 U3 YUaCTHUKOB I'PYHIIBI B pCHICHUEC paCCMa’I‘pHBaeMOﬁ HpO6J’IeMH

11K

JIACC

Kog
MpoBEPSEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIC Pe3yJbTAThl OCBOCHHSI OCHOBHOW 00pa3oBaTe]bHONH NPOrpaMMbl CpeIHEro
o0iero odopa3zoBanust

11.1

JleMOHCTpHUpOBaTh Ha MpUMepax poiib U MecTo (GU3UKH B (POPMUPOBAHHH COBPEMEHHOI Hay4HOH KapTHHBI MUpa,
B pPa3BUTHM COBPEMEHHOM TEXHUKHM M TEXHOJOTHM, B TNPAKTUYECKOM AEATENBHOCTH JIOAEH, LETOCTHOCTh U
€IMHCTBO (PM3MYECKOW KapTHHBI MUpa

YuureIBaTh T'paHUlbl IPUMCHCHUA U3 YUYCHHBIX (bHSH‘{eCKI/IX MOHeHeﬁI TOYCYHBIN 3J'IeKTpI/I‘IeCKI/II71 3apsan, aacpHas
MOJICJIb aTOMa, HYKJIOHHAas MOACJIb ATOMHOTI'O dApa Mpy pClICHUU (1)PI3I/I‘{CCKPIX 3agad

11.3

Pacrio3HaBath (Qu3Hueckue siBICHHS (IIPOIECChI) M OOBSACHATh WX HAa OCHOBE 3aKOHOB 3JICKTPOIUHAMHKH H
KBAaHTOBOH (DU3UKH: DIIEKTPUUECKAsT IIPOBOIUMOCTD, TEIIOBOE, CBETOBOE, XMMHUUECKOE, MATHUTHOE JEHCTBUS TOKA,
BSaHMO}ICﬁCTBHC MAarHuToOB, 3JICKTPOMAarHUuTHas I/IHJIyKL[I/IH, I[eﬁCTBHC MAardMTHOI'O IOJId Ha MPOBOJHUK C TOKOM U
JIBIDKYITUICS 3apsil, SJCKTPOMAarHUTHBIC KOJCOAHUS W BOJHBI, NPSIMOJUHEHHOE paclpoCTpaHEHHUE CBETa,
OTpaKEHHEe, TMpEeIOMIICHHE, uHTepdepeHrs, audpakius W MOoIIpu3alMs CBeTa, TUCIEPCUs CBETa,
¢doroasexkrpuueckuii 3¢ ekt (horoaddekr), cBeTOBOE AaBiicHHE, BO3HUKHOBEHHE JTHHEHYATOr0 CIIEKTpa aToMa
BOJIOPOJIA, ECTECTBEHHAS M MCKYCCTBEHHAS PaIMOAKTUBHOCTh

11.4

OnuceiBaTh H3y4EHHBIC CBOICTBA BelECTBA (QIEKTPUYECKHE, MAarHUTHbBIC, ONTHYECKUE, 3JICKTPUUECKYIO
HPOBOANMOCTb Pa3IMYHbIX CPEl) U AIEKTPOMATHUTHBIE SABJICHUSA (IIPOLECCH), UCTIONB3Ys (PU3NUECKUE BEITUYMHBL:
IEKTPUUCCKUN 3apsl, CWJla TOKa, 3JEKTPUYECKOE HAIPSKEHHE, IIEKTPHUUECKOE CONPOTHUBIECHUE, PAa3HOCTbH
norennuaios, DJC, pabora Toka, HHIYKLUA MarHUTHOrO HOMs, cuina Ammepa, cwia JlopeHna, HHAYKTHBHOCTb
KaTyLIKW, JHEPIUs JIEKTPUYECKOr0 M MarHWTHOTO IOJNeH, MEepHoA M YacToTa KojeOaHWii B KojeOaTelbHOM
KOHTYpE, 3aps U CHJIA TOKa B POLECCE FAPMOHMYECKHUX IEKTPOMArHUTHBIX KoleOaHuid, pokycHOe paccToSHUE U
ONTHYECKAs CHUJIA JINH3bI; IPH ONMCAHUU MPABHILHO TPAKTOBATH (PM3NYECKUH CMBICI HCIIONb3YEMBbIX BEJIUYMH, HX
0003HAUYEHUSI U EAWHUIIBI, yKa3bIBaTh (POPMYIIBIL, CBA3BIBAIOLIME NAaHHYI (DU3UYECKYI0 BEIMYHHY C IPYTUMHU
BENWYUHAMHU

11.5

OnucelBaTh HM3yYeHHBIE KBAaHTOBBIC SIBICHHA M IPOLECCHI, HCIONb3Yyd (H3MUECKHE BEINYUHBL CKOPOCTb
9JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPTUs U MMIYJILC (DOTOHA, MEPHOA MONypacnaja,
SHEPrHs CBS3M aTOMHBIX SJep; NPH ONMCAHWH IMPAaBWIBHO TPAaKTOBaTh (PM3MUECKHUI CMBICT HCIIOIB3yeMBIX
BEJINYUH, UX 0003HAYEHUS W €AWHULBL; YKa3bIBaTh (YOPMYIIbI, CBI3BIBAIOIINE JAHHYIO (U3UUECKYIO BETUUUHY C
JPYTMMH BEIHYMHAMH, BEIYUCIATE 3HAYeHHE (PH3MUESCKOH BETHYHHEI

11.6

AHanmu3upoBaTh (HU3MUYECKHE HPOLECCHl M SBJICHHS, UCIONB3YsS (QU3MYECKHE 3aKOHBl M NMPUHLMIBL 3akoH OMa,
3aKOHBI TOCJIEOBATENIHHOIO M MapajlIebHOrO COSIUHEHHs INPOBOJHUKOB, 3akoH Jxoyns — JleHma, 3akoH
9JIEKTPOMarHUTHOH HMHAYKIWH, 3aKOH NPSIMOJHMHEHHOr0 pPAcIpOCTPaHEHHUsS CBETa, 3aKOHBI OTPaKEHHS CBETa,
3aKOHBI TIPENIOMJICHHS CBETA, YpaBHEHHWE ODWHINTEHHa s GoTodddexTa, 3aKOH COXpPaHEHHs SHEPTUH, 3aKOH
COXpaHEHHS HMITYJbCa, 3aKOH COXPAaHEHHs 3JIEKTPHYECKOTO 3apsna, 3aKOH COXPaHEHHS MacCOBOTO YHCIA,
noctynatel bopa, 3aKOH pajgnoaKTHBHOIO pachalia; IPU 3TOM pas3siMyaTh CIOBECHYIO (OpMyYNHpPOBKY 3aKOHA,
€ro MaTeMaTHIECKOE BEIPAKEHUE U YCIOBUS (TPaHUIBI, 00JIACTH) MIPUMEHUMOCTH

11.7

OmnpenensTs HampaBICHHE BEKTOpPa WHAYKIIMM MAarHUTHOTO ITOJISI TMPOBONHUKA C TOKOM, CHIIBI AMIiepa W CHIIBI
Jlopenua

11.8

CrpouTpb M ONHCHIBATh H300paKEHNE, CO3JaBAEMOE INIOCKUM 3€pKaJIOM, TOHKOW JIMH30H

11.9

BBIMOMHATE SKCIIEPUMEHTHI IO UCCIIEIOBAHNIO (DH3HUIECKHX SBICHUN W MPOLECCOB C HCIIOIb30BAHMEM NPSMBIX U
KOCBEHHBIX W3MEpEHUH; mpu 3ToM (OPMYIHPOBaTH NpoOieMy (3aady) W THIOTE3y Y4eOHOTO SKCIIEpHMEHTA,
coOMpaTh YCTAaHOBKY M3 NPEI0KEHHOI0 000pYIOBaHUs, IPOBOJUTH ONBIT M ()OPMYIHPOBATH BHIBOIBI

11.10

OcymiecTBiATh NpPsAMBIE U KOCBEHHBIE M3MEPEHHsS (DM3MUECKUX BEJIMYMH; NPH ITOM BBIOMPATH ONTHMAJIBHBIN
croco0 M3MepeHHs U HCIIONIb30BaTh H3BECTHBIE METO/IBI OIEHKH MOTPENIHOCTEH 3MEpeHU I

11.11

I/ICCJ'IG,I[OBaTL 3aBUCUMOCTH (bHBI/I‘IeCKI/IX BCJIMYMH C HCIHOJb30BAHHUCM IMPAMBIX I/I3MepeHI/II\/‘I; opu  5TOM
KOHCTPYHUPOBATH YCTAHOBKY, (1)I/IKCI/IpOBaTL PE3YIbTATHI nonyquHoﬁ 3aBUCUMOCTH (1)I/ISI/I‘I€CKI/IX BCJIMYMH B BHJIC




Ta6J'II/III u I‘pa(l)I/IKOB, JACJIATh BBIBOJBI IO PE3YyJIbTaTaM HMCCICIOBAHUS

11.12

Cobnroath npaBuia 0€30MacHOro TpyAa MPH MPOBEACHUH HCCIEIOBAHUN B paMKax y4eGHOTO IKCIEepHMEHTa,
y4eOHO-MCCIIEI0BATEILCKON W MPOCKTHOW JAEATEIbHOCTH C HCIOJNB30BAHUEM H3MEPHUTENBHBIX YCTPOHCTB H
71200paToOpHOro 000PYIOBaHUS

11.13

Pemats paC‘IéTHBIe 3agadyu C SBHO 3aﬂaHHOI71 (1)PI3PI‘I€CKOI7[ MOJCIIbIO, HCHOJIb3YA (l)I/I3I/I‘leCKI/I€ 3aKOHBI U
NOPUHIUIIBI; HAa OCHOBE aHaJIM3a YCJIOBUA 3aJaqyu BLI6I/IpaTL (I)I/ISI/I‘-ICCKyIO MOACIIb, BBIACIATH (i)I/I?,I/I‘IeCKI/Ie
BCIIMYUHBI H (l)OpMyJ'IBI, HeO6XO,HI/IMLI€ s eé peuicHus, IMpOBOAUTH paCQéTH U OLCHUBATL PCaJIbHOCTb
TOJTYUYCHHOI'O 3HAYCHUA (bH3PI‘IeCKOI>i BCJINYNHBI

11.14

Pemates xauecTBeHHEBIE 3aavu: BBICTPpAUBATD JIOTUYECKU HCIIPOTUBOPCUUBYIO LHECTIOUKY paCCY)KZ[eHHfI C OHOpOﬁ Ha
H3YYCHHBIC 3aKOHbI, 3daKOHOMCPHOCTH 1 (1)PI3I/I'{GCKI/IG SIBJICHUA

11.15

Hcnons3oBath npu peuicHUun y‘Ie6HI)IX 3aaa4 COBPCMCHHBIC I/IH(i)OpMaHI/IOHHLIe TCXHOJIOTHHW JJId IIOMCKa,
CTPYKTYpUPOBAHUA, MHTCPIPCTAlUU W HOPECACTABICHUA yqe6H0171 n HaquO-HOHyHHpHOﬁ I/IH(i)OpMaHI/II/I,
HOqueHHOfI 13 pa3jIMYHbIX UCTOYHUKOB; KPUTUICCKH dHAJIU3UPOBATH IMOJYYaCMYIO I/IH(i)OpMaHI/IIO

11.16

O00BICHATE MIPUHIMUIIBI Z[eﬁCTBPIH MalIuH, HpI/I60pOB N TCXHHYCCKUX YCTpoﬁCTB; pasjinyaTtb YCIOBUA HX
0€30IMacHOro MCIONh30BAHUS B HOBCGHHGBHOﬁ JKHU3HU

11.17

[TpuBoaMTH MpUMeEpH BKJIAJa POCCHHCKUX M 3apyOSKHBIX YUEHBIX-(H3HKOB B Pa3BUTHE HayKd, B OOBSICHEHUE
MPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIT

11.18

Hcnonws3oBaTh TCOPCTUYCCKUC 3HAHUA 110 (bPISI/IKe B HOBCCHHGBHOﬁ KU3HU I obecrieueHuss 6E€30MaCHOCTH npu
O6paH_leHI/II/I C HpI/I60paMI/I N TCXHUYCCKHMU YCTpOﬁCTBaMH, 1A COXpaHCHUA 340POBbA U CO6.]'IIOI[€HI/I$I HOpM
OKOJIOT'MYCCKOI'0O ITIOBCIACHUA B OKpY)KaIOHIeﬁ cpeae

11.19

PaGorats B rpymnme c BBINOJIHEHWEM PA3JIMYHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh PabOTy TPYIIIBI, PalMOHAIBHO
pacnpenensTh 0053aHHOCTH M IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CHUTYALUsX, aJEeKBATHO OICHUBATH
BKJIaI K&JKJIOTO U3 YYACTHUKOB IPYNIIEI B PELIEHHE PACCMATPUBAEMOI POOIEMBbI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KVIACC
Kon
pastena Kon nposepsiemoro 3jiemeHTa IIpoBepsieMble 3J1eMEHTHI COIEPKAHUS
OU3NKA 1 METOAbBI HAYYHOI'O TTO3HAHMUS
@uzuka — Hayka o mnpupone. HaydHble MeTOAbl TO3HAHUS
1.1 OKpyXkatouiero mupa. Ponp skcrnepumeHTa U T€OpUu B Ipoliecce
TIO3HAHUSI MPUPOABL. DKCIEPUMEHT B (pu3mke
1 MopnenupoBanue (QU3MYECKUX SBJIEHUH M TporeccoB. HaydHbie
runore3sl.  Dusnyeckne 3aKOHBI M TEOpUH. | paHMIIBI
1.2 NPUMEHUMOCTH (H3MYECKUX 3aKOHOB. [IpMHIMIT COOTBETCTBUSL.
Ponp u mMecto ¢u3uku B pOpMHUPOBAHUN COBPEMEHHOW HAy4YHOMH
KapTUHBI MUPA, B IPAKTUYECKOH eI TEIHOCTH JIIOACH
2 MEXAHHKA
###Par#tHKMHEMATUKA
211 Mexannueckoe nBrkeHHe. OTHOCHTENBHOCTh MEXaHHYECKOTo
o nBxkeHust. Cucrema otcuéra. TpaekTopust
[Tepemerienre, cKopocTh (cpedHsisi CKOPOCTb, MTHOBEHHAs
219 CKOPOCTh) M YCKOPEHUE MAaTepUabHOW TOYKH, MX MPOEKIHU Ha
o ocu cucTeMbl koopAuHaT. CliojkeHue MepeMeneHUi U CI0XKEeHne
CKOpOCTeil
PaBHOMEpHOE UM PABHOYCKOPEHHOE IPSIMOJIMHEMHOE IBHYKEHUE.
2.13 I'padmku 3aBUCHMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHsI, MyTH
1 NCPEMCIICHU A MaTepHaJ’IbHOﬁ TOYKH OT BpEMECHU
2.1.4 CBoOoHOe najicHue. Y CKOPEHHE CBOOOIHOTO Ma CHUs
2.1 Kpusonuneitnoe JIBIKEHUE. PaBHOMEpHOE JIBU)KEHUE
215 MaTepHaIbHOM TOYKH TI0 OKPYKHOCTH. YTJOBas CKOpOCTb,
o nuHenHast ckopocTb. llepuon u wactota. LlenTpocTpemutensHoe
yCKOpeHHe
216 TexHuyeckue yCTpOMCTBAa: CIUAOMETP, ABW)KCHUE CHApSIOB,
o LIETHBIE U PEMEHHBIC TIepeaayn
IIpaktnyeckue pabotel. I3MepeHHe MTrHOBEHHOHW CKOPOCTH.
HccnenoBaHue COOTHOUIGHHS MEXAY IYTSIMH, NPOHICHHBIMU
217 TEJIOM 3a IHOCJIeJ0BaTEIbHbIE paBHbIC MPOMEXYTKH BPEMEHU MIPU
o PaBHOYCKOPEHHOM JBIKCHHH C HAYalbHOW CKOPOCTBIO, PaBHOI
Hya0. I3ydeHue [BWKEHMS IIapuKa B BA3KOW JKHIKOCTH.
W3ydenue OBIKEHUS Tela, OPOIEHHOI0 FOPH30HTAILHO
##Partt#H IMUHAMUKA
291 IIpunnun orHocutensHoCcTH ['ammes. Ilepsblil 3akoH Herotona.
- WueprmanpHble CHCTEMBI OTCUETA
222 Macca tena. Cuna. [TpuHImn cynepno3uuun Cuil
Bropoii 3akoH HploToHa Ui MarepUaJbHOM TOYKH B
223 nHeprmaibHOil cucteme orcuéra (MCO). Tpernit 3akon HeroToHa
JUISL MaTepHaIbHBIX TOYEK
294 3akoH BcemupHoro TaroreHus. Cmma Tsokectn.  llepBas
- KoCcMHYecKas CKOpocTh. Bec Tenma
2.2.5 Cwma ympyroctu. 3akoH ['yka
22 Cuna tpenns. Cyxoe Tpenne. Crina TpeHHS! CKOJIBXEHHUS U CHIIA
2.2.6 Tperus nokos. Koaddumment tperns. Cra COMpOTUBICHUS MIPH
JIBIDKCHUH Tella B KHUIKOCTH WJIM Ta3e
297 [locTynarensHOE ¥ BpallaTeIbHOE JBIKEHHE aOCONIOTHO
- TBEPAOrO Tena
2938 MoMmeHT cuibl OTHOCUTENBHO OCH BpaieHus. llmedo cuibl.
- Ycnosust paBHOBecus TBEporo Tena B UCO
229 Texanueckue YCTpOHCTBA: TIOALIHAITHNKH, JIBIDKECHUE
- HCKYCCTBCHHBIX CIIyTHHKOB
2210 [Ipaktiueckne pabotel. l3ydenwe paBmwkeHHs Opycka O

HAKJIOHHOH IUIOCKOCTH 1oJQ HeﬁCTBHeM HCCKOJBKHX CHIJI.




HccnenoBanue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOUIMX B
neGopMupyeMOr TIPYKUHE ¥ PE3WHOBOM 00pasIle, OT BEITUYUHEI
ux pedopmarmu. VccnenoBanue yciaoBHH paBHOBECHS TBEPIOTO
TeJa, UIMEIOLIEro OCh BPAIEHUs

#HH#Par###3AKOHBI COXPAHEHU A B MEXAHUKE

I/IMHyJ'ILC MaTepPIaHBHOfI TOYKH, CUCTEMblI MAaTCPUAJIbHBIX TOYCK.

231 Hmnynsc cuitbl 1 H3MEHEHHE HMITYIIbCa Tela

232 3axoH coxpaHeHus umnyibca B ICO. PeakTuBHOE OBIKEHHE
233 Pabora cubl

234 MOUIHOCTb CHJIBI

35 Kunernueckast sSHepruss MarepualibHOM Toukd. Teopema o

KHHETHYECKOH OHECPIrun

HOTEHHHaHLHaH OHEPIuUs. HOTeHIII/IaJ'H:HaH OHEPIrusd yrnpyro

23 2.3.6 JneOopMHUPOBaHHON TPYKUHBL. [lOTCHIIMANIEHAS JHEPrUs Teia
BOJIM3H TTOBEPXHOCTH 3eMJITH
[MoreHnuanbHbIe ¥ HEMOTEHIMANbHBIC CHIIBL. CBs3b paOOTHI
2.3.7 HEMOTCHITHABHBIX CHJI C M3MCHCHHEM MEXaHUYECKOW DHEPruu
CHCTEMBI Tell. 3aKOH COXPAHCHUS MEXaHHUCCKOW YHEPTUH
2.3.8 Ypyrue v Heynpyrue CTOJIKHOBEHHUS
3.9 Texnnqecm:[e YCTPOMCTBA: IBIKECHHE pakKeT, BOAOMET, KOrep,
pr)KI/IHHI)II/I IIUCTOJICT
[MpakTryeckue padoThl. M3ydeHuwe CBS3M CKOpOCTEW Tel NpU
2.3.10 HeynpyroMm ynape. HccienoBanue cBsi3u pabOTBI  CHIIBI  C
HW3MEHCHHEM MEXaHMYECKOM SHEPTHH Tella
3 MOJIEKVYJISAPHA A ®U3UKA 1 TEPMOJIMHAMUNKA
###Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE TIOJIOKCHHUS MOJEKYIAPHO-KHHETUYECKOH TEeOopHu.
3.1.1 bpoynoBckoe npmxenue. duddysus. Xapaxkrep IBWKEHUS U
B3aMMOJCHCTBYS YaCTHIL BEILIECTBA
312 Mognenu CTpoeHHs Ta30B, KUAKOCTEM M TBEPIABIX Tl U
00BICHEHNE CBOVCTB BEIECTBA HA OCHOBE DTHUX MOIEIECH
3.1.3 Macca monexyn. Komugecto BemectBa. [loctosHHast ABoragpo
314 TermnoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana
temneparyp Lenbcust
315 Mogens Imeavanoro ra3za. OCHOBHOE ypaBHEHHE MOJEKYIIPHO-
31 KUHETHYECKON TEOpUH HIeaTbHOIO Taza
AGcomoTHas TeMIiepaTypa Kak Mepa cCpedHed KHHETHIEeCKOM
3.1.6 SHEpPIrUU TEIUIOBOTO ABMKEHHS uyacTull rasa. lllkama temmepatyp
KensBruHa
3.1.7 Ypasuenne Knanetipona — Menzaeneesa. 3akon [lampToHa
T'azoBeie  3akoHbl. M3ompoueccel B HAEaIbHOM TIa3e C
3.1.8 MOCTOSIHHBIM ~ KOJTMYECTBOM ~ BEIIECTBA: HW30TEpMa, H30X0pa,
n3o0apa
3.1.9 TexHIUECKHE YCTPOHCTBA: TEPMOMETP, GapoMeETp
[IpakTrueckne pabotel. M3mMepenne mMacchl BO3AyXa B KIACCHOM
3.1.10 KomHaTe. VccnmemoBaHme 3aBHCHMOCTH MEXAY IapaMeTpaMu
COCTOSIHUS pa3pEKEHHOT 0 ra3a
OCHOBbBI TEPMOAVMHAMUWKN
391 TepmoauHamMuuecKas cUCTEMA. Buyrpennss SHEprus
TEPMOITMHAMIYECKON CHCTEMBI B CIOCOOBI € N3MEHEeHHUS
399 KommgectBo Ttemmorel u  pabora. BHyTpeHHsS  3Heprus
39 OJHOATOMHOT'O UCaIbHOr0 ra3a
Bunel  Teruomepenaum:  TEIDIONPOBOJHOCTh,  KOHBEKIIW,
323 n3nydeHne. TemmoéMKOCTh Tenma. Y IeNbHas TeIUIOEMKOCTh
BernecTBa. Pacuér KoimuecTBa TEIIOTH IPH TEIUIONepeiade
324 ITepBrrit 3akoH TepMoaMHAMUKH. [IprMeHEeHHEe TEepBOro 3aKOHA

TCPMOAWHAMHUKHN K HM30IIpOIECCaM. Fpa(bﬂqecmﬂ HHTCpHOpETAlNA




paboTHI Taza

TermnoBeie MammHbl. [IpHHIUNE NEWCTBUS TEIDIOBBIX MAIIHH.
IIpeoOpa3oBaHus SHEPrUH B TEIUIOBBIX MammHaX. Koaddurment

325 . o
none3noro nevicteus (manee — KIIJ[) terumoBoit MammHael. [{ukin
Kapno u ero KITJ
Bropoii 3akoH TepmoamHamMuku. HeoOpaTuMocTh INporeccoB B
3.2.6 npupoze. TeruoBele IBHUTaTeNd. ODKOJIOTHYECKHE IPOOIJIEMBI
TEIJIODHEPT €TUKHU
327 TexHndeckne ycTpoWCTBa: JABUTATelb BHYTPEHHETO CrOpaHus,
- OBITOBOI XOJIOMIIBHUK, KOHIUIIMOHED
3.2.8 [Ipaktuueckue padotsl. M3Mepenne ynenbHON TeOEMKOCTH

##HHPar###AI PETATHBIE COCTOSHUSA BEIIIECBA.

DA3O0BBIE ITEPEXOJIbI

[apoobpa3oBanre ¥ KOHAeHcalus. VcmapeHne W KHIICHHE.

3.3.1 VY aenpHas Teruota mapooOpa3zoBaHUs. 3aBUCHMOCTH TEMIIEPATYPHI
KUTICHHS OT JaBJICHUS
332 AOconroTHas M OTHOCHTEJbHAsh  BI&XHOCTH  BO3IyXa.
Hacpltennsit nap
Teépmoe Tenmo. Kpucrammmyeckne u  amopgHble — Tena.
33 3.33 AHu3oTponusi CBOMCTB KpuctamioB. JKuakue KpUCTaJUIBL
) CoBpeMeHHbIE MaTepualIbl
334 [TnaBneHne W KpucTaU3anus. Y7enbHas TEIuioTa IUIaBJICHUSL.
CyOnumanus
3.3.5 YpaBHeHHe TeroBoro dananca
TexHu4eckHe  yCTpOMCTBA:  TUTPOMETP W INICHUXPOMETP,
3.3.6 KaJIOPUMETP, TEXHOIOTUH TIOTY4YEeHHUS! COBPEMEHHBIX MaTEepPHaoB,
B TOM YHUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOT' MU
3.3.7 [TpakTryeckue paboTel. VizMepeHne BIa)KHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUMKA
##Par##HOJIEKTPOCTATUKA
411 OnexTpr3aimsi  Tel.  OJeKTpuyecKkuid  3apsn.  [lsa  Bumga
UEKTPUIECKUX 3apsiJI0B
4.1.2 ITpoBOIHMKY, JUAICKTPUKH U TOTYIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHsI AIEKTPUYECKOro 3apsiia
4.1.4 Bsaumopneiictue 3apsinos. 3akon Kynona
OnexTpudeckoe mone. Hampspk€HHOCTD AIIEKTPUYIECKOTo ITOJIs.
4.1.5 [Ipurnun CYNEPIO3ULINH. Jluaun HaNpsUKEHHOCTH
3NEKTPUUECKOr0 MO
4.1 416 PaGora cun snexrpocratuaeckoro nomnsd. llorenmuman. Pasnocts
MOTEHIINAI0B
417 [IpoBOIHUKH M AMAICKTPUKH B IIOCTOSTHHOM 3JIEKTPUYECKOM
nosie. JIynekTpuuecKas MPOHUIIAEMOCTh
418 Onektpoémkoctb. KompmeHcatop. DIeKTpPOEMKOCTH IDIOCKOTO
KOHJIEHCAaTOpa. DHEPTHsl 3apsKSHHOT0 KOHIeHCaTopa
TexHUyecKue  YCTPOMCTBA:  DJIEKTPOCKON,  3JIEKTPOMETD,
4.1.9 3JIEKTPOCTATHUECKAsA 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOpPOB,
KOHJICHCATOp, KCEPOKC, CTPYHHBII IPUHTED
41.10 IIpakTrnyeckue paboTEL. M3mepenue 3IEKTPOEMKOCTU
KOHJIEHCATOpPa
#H#Par###TI0CTOSIHHBIN DJIEKTPMYECKHUIM TOK. TOKU B PA3JIMYHBIX CPEJIAX
491 YcnoBusi CyIEeCTBOBAHMSI IMOCTOSIHHOTO 3JIEKTPHYECKOrO TOKA.
Hcrounnkn Toka. Crna Toka. ITocTosiHHBII TOK
4.2.2 Hanpspxerne. 3akor Oma utst y9acTka Iend
4.2 423 DJIeKTPHUECKOE CONpPOTHBIEHHE. YeTbHOE COIpPOTHBIIEHHE
BEILIECTBA
494 [locnenoBarensHOe, TMapaIebHOE, CMEMIAHHOE COEJMHEHHE
MIPOBOTHAKOB
4.2.5 Pabora snekrprueckoro Toka. 3akoH Jixxoyns — JleHna




4.2.6

MOHIHOCTI) QJICKTPHUYICCKOI'O TOKa

anekTpomBmwxkymas cwia (manee — OJIC) um BHyTpeHHee
4.2.7 CONIPOTHBIICHHE HCTOYHMKA TOoKa. 3akoH OMa I TOJHOHI
(3aMKHYTOH) AneKTpryecKoii rernu. KopoTkoe 3aMblkaHne
DNEKTpOHHAS TPOBOJMMOCTE TBEPABIX METAJUIOB. 3aBHUCHMOCTH
4.2.8 COIIPOTHBIICHUS METAJIOB oT TeMIIepaTyphl.
CBepXmpoBOANMOCTb
4.2.9 DJIeKTpUUecKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MYYKOB
HonynpoBoguuku. CoOcTBeHHass M NpPUMECHAs HPOBOIMMOCTH
4.2.10 MIOJIYITPOBO/THUKOB. CaoiicTBa p-n nepexona.
[TonynpoBOHUKOBBIE TPUOOPHI
4211 ONEeKTpUUECKUil TOK B AJIEKTPOIUTAX. OJIEKTPOIUTHYECKAS
- JIuccolyanus. DIeKTPOIn3
OnekTpuueckuid  TOK B razax.  CaMOCTOSTENbHBIM U
4.2.12 HECaMOCTOSITENbHBII paspsn. Paznunsie THIIbL
CaMOCTOSITENIbHOTO pa3psaa. Monuust. [Tnazma
TexHuyeckue ycTpoWCTBA: aMImepMeTp, BOJIBTMETP, PEoCTar,
HUCTOYHUKHU TOKa, JJIEKTpOHArpeBaTeNbHbIe IpuOOpHI,
4.2.13 JJIEKTPOOCBETHTENLHBIE TIPHOOPHI, TEPMOMETP CONPOTHUBIICHHS,
BaKyyMHBIH  JHOI, TEPMHUCTOPBI U (boTope3ncTopsl,
TOJTYTIPOBOJTHUKOBBIN JIOJ, TaJIbBAHUKA
[MpakTryeckue paborhl. M3ydeHHe CMeEIaHHOTO COEANHEHHUS
PE3UCTOPOB.
4.2.14
WU3smepenne DOJIC wucroyHMKa TOKa U €ro BHYTPEHHETO
conporuBiieHnsi. HaOmoieHune anektponmsa
11 KUIACC
Kon
Konnposepsiemoro 3;1emMeHTa IIpoBepsieMble J1eMEHTHI COAEePKAHUS
pa3jaena
4 SJIEKTPOAMHAMUKA
###ParH##MATHUTHOE I10OJIE. DJIEKTPOMAT'HUTHA S MHAYKIWA
43.1 [loctosiHHBIE ~ MarHuThl. B3auMonelcTBUE  NIOCTOSHHBIX
- MarHuTOB
MaruutHoe nosie. Bekrop MarHuTHOM uHAyKuuu. [IpuHuun
4.3.2 cyneprno3unuy. JluHum MarHuTHOW wuHAYKUuH. KapTtuna
JUHAN MarHUTHOW MHIYKIIMH TOJISI TIOCTOSTHHBIX MarHUTOB
MarHuTHOe 1oJie MPOBOAHMKA ¢ TOKOM. KapTuHa JIMHUHA o
433 JUIMHHOTO TPSMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJBIIEBOTO
e MPOBOJHMKA, KaTymkud ¢ TokoM. Omeir  Opcrena.
B3auMoneiicTBUE IPOBOJHUKOB C TOKOM
4.3.4 Cuiia Amniepa, € MOAYJb U HallpaBliCHHUE
Cuwia Jlopenma, e€ Momynp W HampaBieHue. J[BrkeHue
4.3.5 3apsHKCHHONW YaCTHUIBI B ONHOPOXHOM MArHUTHOM  IIOJIE.
Pa6ora cunel Jlopeniia
4.3 4.3.6 SIBieHME PIEKTPOMATHUTHON HHAYKITUI
4.3.7 IToTok BeKTOpa MarHUTHON WHAYKIIUH
43.8 OJC wHaykmuua. 3aKOH DIIEKTPOMATHUTHOW WHIYKIIUU
- Dapanes
BuxpeBoe amekrpmueckoe mone. OIAC wHAyKOMH B
4.3.9 MPOBOAHUKE, IBWKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM
MarHUTHOM TIOJIe
4.3.10 [Ipasumo Jlenma
4311 NHAYKTHBHOCTD. SIBneHue CaMOMHTYKIIHH. 6)1(®
- CaMOMHIYKIIUH
4.3.12 DHeprusi MarHUTHOT'O TIOJISI KATYIIIKH C TOKOM
4.3.13 DJEeKTpOMAarHUTHOE TTOJIe
43.14 Texanueckue YCTpOKCTBA: TIOCTOSIHHEIC MAaTHHTHI,

OJICKTPOMArHHWTEI, OJICKTPOABUT ATEIIb, YCKOPHUTEIIN




OJICMCHTAPHBIX YaCTULl, THIYKIWMOHHAA IMCYb

[Ipaktiueckne paboTpl. l3ydeHWe MarHWTHOrO  ITOJIS
KaTymku ¢ TokoM. MccinemoBaHue NEMCTBUS INOCTOSIHHOTO

4.3.15
MarHurta Ha paMKy C TOKOM. VccnenoBanue sIBICHUS
9JIEKTPOMAarHUTHON MHAYKIMH
5 KOJIEBAHVA 1 BOJIHBI
###HParHH#MEXAHNYECKHWE U DJIEKTPOMATHUTHBIE KOJIEBAHU S
Konebatenbhas crucTeMa. CBoOopHbIE KoJie0aHusI.
5.1.1 I'apmonnueckue konebanus. [lepuox, yacrora, aMIuIMTyaa
(haza koneOaHMiA
5.12 IIpyxuHHBIA MassTHUK. MaTeMaTHUECKUI MasiTHUK
513 YpaBHeHHe rapMoHHYecKuX KonebaHuid. KuHemaTndeckoe u
o JMHAMHYECKOE ONHMCAHHUE KOIeOaTeIbHOTO ABHKEHUSI
[IpeBpamienre »HEpPruM TPH TapMOHMYECKUX KOJECOAHUSX.
5.1.4 CBs3pb  aMIUIMTY/Abl KoNeOaHMH MCXOAHOW BEJMYHMHBI C
aMIUTUTYy/IaMU KoJieOaHUH €€ CKOPOCTH U YCKOPEHHS
Konebarenbupiii  koHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIC
515 KOJICOAHUs B UCATBHOM KOJIeOATeIbHOM KOHTYpE. AHAIOTHS
o MEXAY MeXaHUYEeCKHUMHU " 9JIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna TomcoHa
516 3aKOH COXpPAHCHHSA JHEPTMU B HICAIHLHOM KOJICOATEIHHOM
o KOHTYype
5.1 BblHYXJIeHHbIE ~ MeXaHHWYecKhe KoneOaHus.  Pe3oHaHC.
5.1.7 Pe3onancHas KpuBas. BBIHYXIEHHBIE 3JIEKTPOMAarHUTHBIC
KoJiebaHusl.
5.1.8 ITepemennsIit Tok. CHHYCOUTANBHBIN IIEPEMEHHBIN TOK.
51.9 MomHoCTh MEPEMEHHOTO TOKa. AMIUUTYTHOE u
o JICHCTBYIOIIEE 3HAUYCHNUE CHJIBI TOKA M HAMIPSDKCHHUS
Tpanchopmarop. [Ipou3BoacTBO, mepegaya u norpediacHUe
51.10 JJIEKTPUUECKON  3HEpruu. OKOJOTMYECKHE PHCKH MpHU
o MPOM3BOACTBE  DJICKTPHUUECKOI SHEPIUH. Kynberypa
UCIIOJIb30BaHMSI 3JIEKTPO3HEPTUU B TTOBCEITHEBHOM XKHU3HU
5111 TexHuueckue yCTpoicTBa: ceiicMorpad, dIIEKTPUYECKUN
o 3BOHOK, JIMHUH 3JIEKTpoIiepenay
IIpaktnyeckne  pabotel.  ccnemoBanue — 3aBUCHMOCTH
Heprosia MaJblxX KonebaHui rpy3a Ha HUTU OT JUIMHBI HUTH U
5.1.12 Macchel Tpy3a. MccrnegoBaHue MEpeMEHHOTO TOKa B IIETTH U3
MIOCIIE/I0BATENIbHO COEIUHEHHBIX KOHAEHCATOpa, KATYIIKH U
pe3ucTopa
#HHParHH#MEXAHNMYECKUE 1 3JIEKTPOMAT'HUTHBIE BOJIHBI
MexaHuueckre BOJIHBI, YCIOBUsI pacrpocTpaneHus. Ilepuon.
5.2.1 CKOpOCTh pacnpocTpaHeHUs W UTHHA BOMHEL [lomepednsie u
MPOJONBHBIE BOJIHBI
599 ###Par#t## Uutepdepennns u audpakmus MeXaHHUECKUX
- BOITH
593 3Byk. Ckopoctb 3Byka. I'pomkocTs 3BykKa. Bpicota ToHA.
- TemOp 3ByKa
OIeKTpOMarHUTHBIC BOJTHBI. Ycnosust N3ITy9eHUS
5.2 5.2.4 SJIEKTPOMATrHUTHBIX BONH. B3anMHasi opHeHTamus BEKTOPOB
E, B 1 v B 3JIEKTpOMarHuTHON BOJIHE B BaKyyMe
CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH: OTpakeHHe,
5.2.5 TIPEIOMIICHHE, TOJSPU3AIs, Audpakius, HUHTEphEpeHIHS.
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJH
596 [xamna 3IEKTPOMATHUTHBIX BOJIH. IIpumenenue
- JJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
597 [IprHOMTIBI pasnoOCBs3M M TeleBUACHMA. Paguonokanms.
- DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY>KAIOIeH cpesibl
5.2.8 TexHUYecKHe yCTpPOWCTBAa: MY3BIKAIbHBIE HHCTPYMEHTHI,




YIIBTPa3BYKOBasi TUAarHOCTHKA B TEXHUKE U MEIUILIMHE, pajap,
paauonpuéMHUK, TEICBU30p, aHTeHHa, Tenedon, CBY-meus

H#H##HPar##HHOIITUKA
531 IIpssMonuHeHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOM
cpene. Jlyd cBera
530 OtpaxeHue cBeTa. 3aKOHBI OTpakeHHUs cBeTa. llocTpoeHue
M300paKEHHI B TIOCKOM 3epKasie
533 Ipenomienre cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOITIOTHBIN
TIOKa3aTesb MPEIOMIICHHS
534 IlonHoe BHyTpeHHee orpaxkeHue. IIpenenbHBI yron MOITHOTO
BHYTPEHHETO OTpa)KeHHs
5.3.5 Jucnepcus cBera. CinoxkHbIA coctaB Oenoro cBera. LBer
CoOmparomie M paccerBarolve JMH3BL. TOHKas JIMH3a.
®DoKycHOE paccTOSHHE M ONTHYECKas CHJIa TOHKOH JIMH3BL
5.3.6 ITocTpoeHre n300pakeHU B COOMPAIOIINX U PACCCHUBAIOIINX
nuH3ax. PopMmyna TOHKOH JIMH3BL. YBEJIMYEHHE, JaBacMoe
53 JIUH301
5.3.7 IIpenens! NpUMEHUMOCTH I€OMETPUUECKON ONTUKU
Wnrepdepennus ceera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
533 HaOmoneHs MaKCHMyMOB u MUHHUMYMOB B
UHTEp(PEPEHIIMOHHOM  KapTHMHE OT  JIBYX  CHH(]A3HBIX
KOI'CPCHTHBLIX NCTOYHHUKOB
Hudpaxuus cera. [udpaxumonnas pemérka. YcioBue
5.39 HaOMIOJeHNs  TJaBHBIX ~ MaKCMMYMOB  TpH  TaJIeHUU
MOHOXPOMATHYECKOr0 CBeTa Ha JU(PAKIUOHHYIO PEHIETKY
5.3.10 [Monsipu3zanus ceera
TexHuveckre yCTpOWCTBA: OYKM, Jyma, QoToamnmnapar,
5.3.11 MPOCKIIMOHHBII anmapaT, MHKPOCKOII, TeJIECKOI, BOJOKOHHAS
ONTHKA, TU(PPAKIMOHHAS PELIETKA, OJISIPOUT
[IpakTuueckue paboTsI. N3mepenue IIOKa3aTens
5.3.12 npenomiieHus. VccnenoBaHue CBOWCTB HM300paKeHUH B
nuH3ax. HabmioneHue qucnepcuu cBera
SJIEMEHTBI CITIELIMAJIBHOM TEOPUM OTHOCUTEJILBHOCTH
I'paHunbel  OPUMEHMMOCTH  KJIACCMYECKOW  MEXAHMKH.
6.1 IlocTtynatel TEOpUHM OTHOCHUTENBHOCTH: HHBApPHAHTHOCTH
MOIYIsI ~ CKOPOCTH  CBeTa B  Bakyyme,  IPHUHIUI
OTHOCUTENFHOCTH DHHINTEHHA
6 6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIUIeHHe BpeMeHH
U COKpAIICHHUE JTHHBI
6.3 OHeprust ¥ UMITYIIEC CBOOOTHOM YaCTHIIBI
6.4 CBsI3b Macchl ¢ SHEPrHell U UMITYJIbCOM CBOOO/IHOW YaCTHIIBI.
OHeprust MoKosi CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®MN3UKA
#H#HPar###JIEMEHTBI KBAHTOBOM OIITHUKH
711 ®otonbl. Popmyna IlnaHka CBsI3M dHEprud (QOTOHA C €ro
YaCTOTOW. DHEPrHsl ¥ UMITYIIBC POTOHA
719 OtkpeiTHe U wuccnenoBanue ¢Gorodpdexra. Ompiter Al
CroneroBa. 3akoHsl hoTtodddexra
7.1 713 VYpaBaenne OinHmTeiiHa It potoddderra. «KpacHas
o rpaHuIa» GotodpdexTa
7.1.4 JaBnenne cera. OnpiTe! [1.H. JIeGenena
7.1.5 XUMHUECKOE NENCTBUE CBETA
716 Texuuueckue ycTpoicTBa: (orodnmemMeHT, (POTOmaTIHK,
COoJIHeuHast Oarapesi, CBETOIMON
CTPOEHUE ATOMA
7.2 791 Mopnens aroma Tomcona. Ombitel  Pesepdopna mo

HCCIICIOBAHUIO CTPOCHMA aTOMa. HnaHeTapHaﬂ MOACIIb aTOMa




[octynatel bopa. M3nydenne n mornomenne (hOTOHOB IpH

7.2.2 TIepexojie aToMa C OIHOTO YPOBHSI SHEPTUH Ha Jpyroi. Bust
crekTpoB. CrieKTp ypoBHEW SHEprHH aToMa BOAOPOA
BonnoBble cBoiictBa wactuu. Bomuel  nme  bpoiins.
7.2.3 KopnyckynspHo-BoIHOBOM JlyanusM. Judpaxumst
JJIEKTPOHOB Ha KPHUCTAJLIaX
794 CrioHTaHHOE W BBIHYXJIEHHOE H3JIydeHHE. Y CTPOWCTBO M
- NpUHIUN pa0boTHI J1azepa
725 TexHuyeckue yCTpOICTBa: CHEKTPaJIbHBIN aHaJn3
- (cmiekTpockor), j1a3ep, KBAHTOBBIH KOMIIBIOTEP
7.2.6 [Ipaktuueckue pabotsl. Habmronenne auHeHUaToOro crekTpa
ATOMHOE PO
7.3.1 Mero/pl HAOIIOICHNS. ¥ PETHCTPALIMK YJIEMEHTAPHBIX YaCTHII
OtkpeiTHe pammoakTuBHOCTH. OmbiTel  Pesepdopma 1o
739 OIIPE/ICNICHNIO COCTaBa PaJIMOAKTUBHOTO M3nydeHus. CBoicTBa
" anbda-, 6era-, raMMa-u3ydeHus. BiusHie pajinoakTUBHOCTH
Ha J)KMBbBIE OPTaHU3MBI
OTtkpeITHE NpOTOHA W HeiitpoHa. HykioHHas Monens siapa
7.3.3 Ieiizenbepra — MBaHeHko. 3apsa sapa. MaccoBoe YHCIO
sinpa. M3orombl
734 Anbda-pacnag. DIEeKTPOHHBIA M MMO3UTPOHHBIN OeTa-pacna.
o ["amMMma-m3irydeHre. 3aKoH palioaKTUBHOTO pacrajia
7.3 735 OHeprusi cBs3M HYKJIOHOB B sipe. Snepusie cuibl. [ledekt
- Macchl sapa
7.3.6 SAnepusbie peaxiuu. [lenenve u CUHTES siep
Snepusnii peakrop. TepmosimepHbiii cuuTe3. I[Ipobiembl U
7.3.7 MEPCIEKTHUBHI SAEPHOI SHEPTeTUKU. DKOIOTHYECKHE aCTIEKThI
SIIEPHOM HEPTETUKU
73.8 OneMeHTapHbIe YaCTHUIIBL. OTkpbITHE TIO3UTPOHA.
- DyHnaMeHTaJIbHbIC B3aUMOACHCTBUS
73.9 TexHuyeckue ycTpoiicTBa: IO3UMETpP, Kamepa Buibcona,
- SJICPHBIN peakTop, aToMHas boMba
73.10 IIpaxtnyeckue pabotel. MccrmemoBaHue TpekoB yacTuil (IO
- TOTOBBIM (hoTorpadusiM)
SJIEMEHTBI ACTPO®U3NKN
31 Bun 3Bé3mHOTO0 HebGa. Co3Be3aus, ipKue 3BE3ABL, IUIAHETHI, HX
’ BUINMOE IBIDKEHNE
Conueunas cucrema. [Imaners! 3emHoil rpynnsl. [lmanersi-
8.2 TUTaHTBl U UX CIIyTHUKH, KapJIMKOBbIE IUTaHEThI. Maible Temna
ConHeuHOM CHCTEMBI
8.3 Connre, horochepa u atmochepa. CorHevHast AKTHBHOCTb
8.4 HWcrounuk sneprun ConmHIa U 3BE37
3B&31BI, MX OCHOBHBIC XapaKTEPUCTUKH: Macca, CBETHMOCTB,
pamdyc, TeMmmeparypa, HWX  B3aUMOCBA3b. Jlmarpamma
8.5 «CTHEKTpaNbHBI KJIACC — CBETHEMOCTBY». 3BE3NBI  TIIABHOM
8 TIOCIIEIOBATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY IS
3BE3]1 IIIaBHOM MOCIIEN0BATEILHOCTH
###Par###Bryrpernee  crpoenue  3B&3n.  CoBpeMeHHBIC
8.6 TPEJICTABIICHU O TPOUCXOKICHNH M HBomormy ComHma u
3BE31. DTallbl JKU3HA 3BE3]]
Mneunsnii [Iyre — Hama [anmaktuka. CrmipanbHas CTpyKTypa
37 TanakTuku, pacnpeneneHue 3B€31, ra3a U nbUid. [lomoxxenue
’ u apmwkenne Comana B [amakruke. [Tnockas u chepudaeckas
nozicucTeMbl [ amakTuku
g8 Tunsl ranaktuk. Paguoranaktiky n xBazapsl. UEpHBIE TBIPHI
) B SIIpax rajJakTHK
89 Bcenennas. Pacmmpenue Bceenennoil. 3akon  XaG0uma.

Paz6eranue ramaktuk. Bospacr u paanyc BeenenHoil, Teopus




8.10

Bonpmoro  B3peBa. Mopens  «ropsuelt  BcenmeHHOI.
PenukroBoe uznydueHue
Macmrabnass  cTpykrypa BcemeHHoil. MeraranakTuka.

Hepeménasie mpo0IeMbl aCTPOHOMIH
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