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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOr0 ypOBHS Ha YpPOBHE CpeiHEro ooOmero o0pa3oBaHuUs
pazpaboTaHa Ha OCHOBE TIOJIO)KCHHH ¥ TpeOOBaHWA K pe3ylbTaraM OCBOCHHS OCHOBHOU
oOpa3oBaTenbHON Tporpammel, npeacraBieHHbIx B @I'OC COO, a takke ¢ yuérom ¢eaeparbHON
paboueii mporpaMMbl BOCHHUTAHWS M KOHILEMIUHM TpenojaBaHus ydeOHoro mpeamera «Dusmka» B
oOpa3oBaTenbHBIX  opraHm3amusx  Poccuiickoit ~ Dexepannu,  pealu3ylOIIUX  OCHOBHBIC
oOpa3oBaTesbHbIe IPOTPAMMBI.

Copnepxanue mporpaMMbl 1O (HU3UKE HAMpaBiIeHO Ha (POPMUPOBAHHE E€CTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOywaromuxcs 10-11 xmaccoB npu oOyuennn ux (usmke Ha 06a30BOM ypoBHE Ha
OCHOBE CHUCTEMHO-AEATEIbHOCTHOTO nojaxona. Ilporpamma mo ¢usuke cOOTBETCTBYET TpeOOBaHUSIM
OI'OC COO Kk mniaHUpyeMbIM JIMYHOCTHBIM, TPEAMETHBIM M METAaNpeIMETHbIM pe3yJabTaTam
oOy4eHHs, a TaKXKe YYUTBHIBAET HEOOXOJMMOCTh pEaTH3alMHd MEXKIIPEIMETHBIX CBs3el (pu3uku ¢
€CTECTBEHHO-HAYUYHbIMU YYEOHBIMHU IpeaAMeTaMu. B Hell ompenenstoTcs OCHOBHbBIE LENH M3YUYEHUS
(GU3MKM Ha ypOBHE CpeaHEero ooOuero o0pa3oBaHMs, IUIAHUPYEMBIE pEe3YyJbTaThl OCBOEHHUS Kypca
(bU3UKH: TUYHOCTHBIC, METANIPpEAMETHBIC, TPeIMETHBIC (Ha 6a30BOM YPOBHE).

[IporpamMma no ¢pu3ukKe BKIIOYAET:

e [UJaHUpYEMbIE DPE3yJbTaTbl OCBOCHHUS Kypca (UMK Ha 0a30BOM ypOBHE, B TOM YHUCIE

MpeIMETHBIE Pe3yabTaThl MO roJiaM O0yYEeHUS;

e cojiep>kaHue yuyeOHoro npenmMera «Pu3nka» 1o rogaM o0ydeHus.

dusnka Kak Hayka O HambOoJjee OOIMMX 3aKOHaX IMPHUPOJBI, BHICTYIMAas B KadeCTBE Y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIN BKIJIJ] B CHUCTEMY 3HaHHI 00 OKpYXKalolleM MUpe.
IkonpHBIA Kypc (PU3HKH — CHUCTEMOOOPa3yIOIUi ISl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEAMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB W SIBJICHUM, H3y4aeMbIX XHMHEH,
ounosornent, ¢uznueckoil reorpadueil U acrpoHommen. lcmonb3oBaHWE M aKTHBHOE MPUMEHECHHE
(bU3UYECKUX 3HAHWUW ONpENesieT XapaKTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEpPreTHKH, TPAaHCIOpPTa, OCBOEHUS KOCMOCA, TNOJY4YEHHsS HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU
cBOMcTBaMH U Jpyrux. M3ydyeHue (pu3MKu BHOCHUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpa oOydaromuxcsi, B (opMHpOBaHHME yMEHUN NPUMEHSATH HAayUHBI METOJ
MO3HAHUS MPU BHIMOJIHEHUH UMU y4eOHBIX UCCIIEIOBAaHUI.

B ocHOBY kypca ¢u3uku Uis ypoBHSI cpeqHero oOmiero oOpa3zoBaHHs IMOJOXKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBJISIETCA JIOTUYECKH 3aBEpIIEHHBIM, OH
COJICP’KUT MaTepual M3 BCEX paslieioB (DM3MKH, BKIIOYAET KAaK BOIMPOCHI KIACCHUECKOH, TaK H
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW marepuan Kypca (QU3MKU OOBEAUMHEH BOKPYT
¢buznueckux teopuii. Benymmum B kypce siBisieTcss (GOpMUPOBAHUE MPEICTABICHUM O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELUIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanuzainust mnpeanosaraeT MCIOIb30BaHUE T'yMaHUTApHOTO
noTeHIMana (U3NYecKoil HayKH, OCMBICICHHE CBS3M pa3BUTHS (U3UMKU C pa3BUTHEM OOIIeCTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MPOOIEMaMH.

Hoes npuknaonou mnanpaenrennocmu. Kypc (u3MKM TNpennojaraeT 3HaAaKOMCTBO C HIMPOKHM
KPYrOM TEXHUUYECKUX M TEXHOJIOTUYECKHUX NMPUIIOKEHUH N3yUeHHBIX TEOPHH U 3aKOHOB.

Hoes  oxonoeuzayuu  pealnsyercss TOCPEICTBOM  BBEAEHHUS 3JEMEHTOB  COJICpXKaHMA,
MOCBSIIEHHBIX 9KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBA3AaHBI C Pa3BUTUEM TEXHUKH
U TEXHOJOTHHM, a TaKkke OOCYXKICHHS MpoOJeM palMOHAIBHOTO MPUPOAOTOIL30BAHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.



CrepXHEBBIMH 3JIEMEHTaMH Kypca (U3MKM Ha YpOBHE cpenHero oOmiero oOpa3oBaHuUs
ABIISAIOTCS  (u3MUecKkue Teopur ((HOpMUpOBaHHME TIPEACTABICHUH O CTPYKType IOCTPOCHUS
¢busznueckoil Teopum, ponau  (QYHAAMEHTAIBHBIX 3aKOHOB U TPUHIUIOB B COBPEMEHHBIX
MIPEJICTABJICHUSIX O MPHUPOJIC, TPAHUIIAX TPUMEHUMOCTH TEOPHA, JIJISl OMMMCAHUS €CTECTBEHHO-HAYIHBIX
SIBJICHUH U POIIECCOB).
CuCTeMHO-IeITETPHOCTHBI TOAX0A B Kypce (M3HMKH pPEalM3yeTcsi MPEkKAE BCETO 3a CUéT
OpraHu3allui SKCHEPUMEHTAIBHON JesTeNbHOCTH oOydatonmuxcs. [lins 0a30Boro ypoBHS Kypca
(UMK — 3TO HCIOJIb30BAHHE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JSKCIICPUMEHTOB U
nabopaTOpHBIX padoT, KOTOPBIE B IpoTrpaMMe 1o (pru3uKe 0ObEAMHEHBI B OO CIIUCOK YIEHUYECKUX
MPaKTUYeCKUX paboT. BeineneHue B yka3aHHOM mepedHe JabOpaTOpHBIX padoT, MPOBOIUMBIX JUIS
KOHTPOJII M OIICHKH, OCYIIECTBIIIETCS YYaCTHHKAMH OOpa30BaTENBHOTO IpoIecca HCXOIs W3
0COOEHHOCTEH MIIaHMPOBaHUs U OCHaleHus kabuHera ¢usuku. [Ipu aToM obecnieunBaeTcs OBlIaleHUE
00yJaromUMHUCsT yMEHUSMH TPOBOJUTH KOCBEHHBIE W3MEPEHHS, WCCICOBAHUS 3aBHCUMOCTEH
(U3HYECKUX BEIMIMH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEIIOKESHHBIX THITOTE3.
Bonbmoe BHMMaHHWe yHenseTcs pEHICHHI0 pacu€THBIX W KaueCTBEHHBIX 3a1ad. llpu sToMm s
pacu€THBIX 3aJa4 TPUOPUTETOM SBISIFOTCA 3aJadud C SIBHO 3aJaHHON (pu3Mdeckod MoJeInblo,
MO3BOJISIOIINE PUMEHSTh N3YUeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zeia Kypca, Tak
W HWHTETPUPYS 3HAHUS W3 PA3HBIX pa3aenoB. [ KadeCTBEHHBIX 3aJla4 TPHOPHTETOM SIBIISIOTCS
3aaHis Ha OOBSCHEHHE MPOTEKaHUs (HU3NUECKUX SIBICHUH W TPOIIECCOB B OKPYKAIOIICH >KU3HH,
TpeOyromre BpIoopa GU3NIECKON MOICIH TSl CUTYalliy TIPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu OI'OC COO k MarepuaabHO-TEXHHUYECKOMY 00eCIeueHH0
y4aeOHOro mporiecca 0a30BBIM ypOBEHb Kypca (M3MKKA Ha YPOBHE CpEIHEro o0mero oOpa3oBaHUS
JOJIKEH M3y4aTbCs B YCIOBUAX MPEIMETHOTO KaOMHETa (PU3MKU WM B YCIOBUAX MHTETPUPOBAHHOTO
KaOWHEeTa MPeMETOB €CTECTBEHHO-HAYYHOTO MUKIa. B kabuHere Gpu3uku 10KHO OBITh HEOOX0IUMOE
nabopatopHoe 00OpyIOBaHUE ISl BBIMOJHEHUS YKa3aHHBIX B MporpamMme Mo (U3MKe YUYEHUYECKUX
MPaKTUYECKUX PabOT U JEMOHCTPAIIMOHHOE 000pYI0BaHHE.
JleMoHcTpalMoHHOE 0060pyA0BaHNEe (POPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MHUHUMAJIbHOM
JOCTaTOYHOCTU U 00OecrevyrBaeT MOCTAHOBKY MEPEUYUCIIEHHBIX B MporpamMme mo (U3MKe KIIIOUEBbIX
JEeMOHCTpalMii A7 HUCCJIEeOBAaHUS H3Y4aeMbIX SIBJICHMM M MPOLECCOB, SMIHUPUYECKUX U
(GbyH1aMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHIA.
JlaboparopHoe oOopynoBaHUE Uil YYEHHYECKUX MPAKTHUYECKUX padoT dopMupyercss B BHUIE
TEMaTUYEeCKHX KOMIUIEKTOB U 0OecreunBaeTcs B pacyére OJIHOTO KOMIUJIEKTa Ha JBYX OOydYaroluXcs.
Tematnueckue KOMIUIEKTHI JIaDOpaTOPHOTO O00OPYAOBAaHUS JOJDKHBI OBITH MOCTPOEHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BAHUM aHAJOTOBBIX U IUGPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
M3MEPUTENBbHBIX CUCTEM B B HU(POBBIX Ta00OPATOPHIA.
OCHOBHBIMH IEJSIMHU U3YyUeHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISFOTCS:
¢ hopMHpoBaHNE HMHTEpPEca W CTPEMJICHHS OOYYaIOIIMXCS K HAyYHOMY H3YYCHHIO MPUPOIBI,
Pa3BHUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

epa3BUTHE  TPEJCTABICHWH O  HAYYHOM  METOJAe TO3HaHuA U  (QOpMHUpPOBAHHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

¢ hopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHUs OCHOB CTPOCHUSI MaTEPUH
1 (hyHITaMEHTAIIbHBIX 3aKOHOB (DU3HKHU;

¢ hopMHupoBaHNE YMEHUU OOBICHATH SIBICHHUS C KCIOJb30BaHHEM (U3MUECKUX 3HAHUM U
Hay4YHBIX JI0Ka3aTeIbCTB;

e hopMHpoBaHUE MPEACTABICHUN O POIM (PU3UKU AL PA3BUTHUS APYTrUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JlocTikeHue 3TUX 1eneil obecrieunBaeTcs pelieHueM CIIeAYIOMNX 3a/lad B MPOLecce U3yUeHUs
Kypca (pU3MKH Ha YPOBHE CpelHEro o0IIero o0pa3oBaHuUs:



e IproOpeTeHNe CUCTEMBI 3HaHUH 00 00MMX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYAss MEXaHHUKY, MOJICKYISPHYIO (H3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO (H3UKY H
AIIEMEHTHI acTPOU3UKH;

¢ hopMUpOBaHHE YMEHUIH NPUMEHSATh TEOPETHUECKHE 3HAHUS IS OOBSICHEHUS (PU3MUYECKHX
SIBJICHUH B IPUPOJE U JUTSI IPUHSTHUS MPAKTHUECKUX PEIICHUH B TIOBCEAHEBHON )KU3HU;

® OCBOCHHE CIIOCOOOB pELIEHUS PA3JIMYHBIX 3a/ad C SBHO 3aJaHHON (PU3MUYECKON MOJENblo,
3aa4, MOJPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3JIaHHe (PU3MUECKOW MOJEIH, aJeKBaTHOMN
YCIIOBUSIM 3aJ1auu;

e IOHMMaHNE (UINYECKUX OCHOB W TIPUHIMIIOB JEHCTBUS TEXHHYECKHX YCTPOWCTB W
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

®OBJIAJICHWE METOJIAMH CAMOCTOSITENIFHOTO TIUIAHUPOBAHUST M TIPOBENCHHUS (U3NIECKUX
OKCTIEPUMEHTOB, aHAJIM3a M WHTEPIpETalMi WHPOPMAINH, OTpPENeNICHUs IOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

®CO3JaHME YCIOBUM M pa3BUTHS YMEHUHW MPOEKTHO-UCCIIENOBATENbCKON, TBOPUECKOM
JeSITENIbHOCTH.

Ha u3yuenue usuku (0a30BbIi YpOBEHB) HA YPOBHE CPEIHETO OOIIEr0 00pa3oBaHUsI OTBOIUTCS

136 gacos: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kiracce — 68 gacoB (2 4aca B HEJIETIO).

[Ipennaraempiii B mporpamme mno ¢u3uke nepedyeHb JabOpaTOPHBIX M MPAKTHYECKUX padoT

SBIISIETCSI PEKOMEH/IOBAaHHBIM, YYHUTENb JeaeT BEIOOp MPOBEICHHS JTa00PATOPHBIX pabOT M OMBITOB C
y4€TOM MHAUBUIYaJTbHBIX OCOOCHHOCTEH 00y4aromuXcsl.

COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI' O MO3HAHUS

®uzuka — Hayka o npupoae. HaydHble MeTOIbl MMO3HAHUS OKpYy)Karouero Mmupa. Poisb
AKCIIEPUMEHTA U TEOPHH B TIPOILIECCe MO3HAHUSI PUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue GU3MUECKHUX SABJICHHUH U mpoiieccoB. Hayunbie rumore3sl. DU3NYECKUE 3aKOHBI
1 Teopud. [ paHUIIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpHHIMI COOTBETCTBHUS.

Ponp m wmecto ¢usukum B GOpPMHPOBAHMHM COBPEMEHHOW HAay4YHOW KapTHHBI MHpPA, B
MPAKTUYECKOUN ACATEILHOCTH JIFO/ICH.

Jlemoncmpayuu

AHajoroBble U ITU(POBBIC U3MEPHUTEIIbHBIC TPHUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABmkeHHe. OTHOCHUTEIBHOCTh MEXaHUYECKOro JBMKeHMA. CucreMa OTcuéTa.
Tpaexropus.

[lepemenienue, CKOpPOCTh (CpemHSIE CKOPOCTb, MTHOBEHHAas CKOPOCTh) U YCKOpEHHE
MaTepuaibHOM TOYKHM, MX NPOEKIUUM HAa OCH CHCTeMbl KoopauHaT. ClOoXeHue MNepeMenieHul Hu
CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE ¥ paBHOYCKOPEHHOE TMPSMOJIMHEHHOE MABIMKEHHE. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEICHUSI MaTEPUATIbHOM TOUKU OT BPEMEHH.

CBoOoHOE MazieHne. Y CKopeHrne CBOOOHOTO TaIeHUS.



KpuonuHeiinoe nBumxeHue. J[BHKeHne MaTepruagIbHONM TOYKH M0 OKPYKHOCTH C IOCTOSIHHOM T10
MOJIYJII0 CKOPOCTBbIO. YTJIOBas CKOPOCTb, JIMHEWHas cKopocTh. llepuon m wactora oOpaiieHwus.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHUE.

TexHnuueckre yCTpOWCTBAa W MPAKTUUECKOE MPUMEHEHHE: CIUJIOMETp, JBIKCHHE CHApPSIOB,
LIETIHbIC U PEMEHHBIE IIEpEJauH.

Jlemoncmpayuu

Mogenb cuctembl 0TCUETa, UILTFOCTPALIUS KWHEMAaTUYECKUX XapaKTEPUCTUK JIBUKCHUSI.

[IpeoOpazoBanme IBUKCHHIA C UCTIOJIB30BAHUEM IMPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmoienue IBYKEHUS Teia, OpOIMIEHHOTO MO/ YTJIOM K TOPH30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOHOTO Ma/ICHUS.

Hamnpanenue ckopocTH mpy IBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenne HepaBHOMEPHOTO JABMKEHHUS C IIEJIBIO ONPECIICHUs] MTHOBEHHOM CKOPOCTH.

UccnegoBanue COOTHOLICHUS] MEXAY MYTSIMU, MPOWUIECHHBIMU TEJIOM 3a TOCIEN0BaTEIbHBIC
paBHbBIEC MPOMEXYTKH BPEMEHH TMPH PAaBHOYCKOPEHHOM JIBIDKCHHH C HAaYaJdbHOM CKOPOCTHIO, paBHOM
HYIIIO.

N3ydenune nBUKEHUS MapuKa B BI3KOM KUIKOCTH.

N3yuenune nBmxeHus Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutenbHOCTH ["ammnes. IlepBeiii 3akoH HperoToHa. MHepumanbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. [Ipunmun cyneprno3unuu cui. Bropoii 3akon HeroToHa 111 MaTepuaibHOM
Touku. TpeTuit 3aKkoH HproTOHA J71s1 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOro TaroteHus. Cuna Tsoxkectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Bunel Tperust (mokosi, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHHsS] CKOJBXEHHs U cuia TpeHus mnokos. Kosdduuument tpenus. Cuna cOmpoTHUBIICHUS NpU
JBUKEHUH Te€JIa B KUIAKOCTH WJIU rase.

[TocTynarensHoe ¥ BpamaTeabHOE JBUKEHUE aOCOIIOTHO TBEPAOTO TeENa.

MOMEHT Ccuilbl OTHOCHUTENIBHO OCH BpaieHus. [lnedo cuibl. YcinoBusi paBHOBecHsl TBEPIOTO
Tena.

TexHuueckne yCTpoWCTBa M NPAKTUYECKOE IMPUMEHEHHE: MOAIIMIIHUKK, JBWXKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aUMOJICHCTBYIOLIUX TEll.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxeHue Cuil.

3aBUCUMOCTD CHJIBI YIPYTOCTH OT AePopMaIum.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOIBEME U MTAJICHUU.

CpaBHeHME CHII TPEHUS TTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

Nzydenue nBuxeHus Opycka 1Mo HaKIIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPY>KMHE U PE3MHOBOM 00pasiie,
OT uXx AedopMarum.



HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIErO OCh BPAIICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MeXAHUKE

WMmnynsc MarepuaqbHON TOUKM (T€da), CUCTEMBbI MaTe€pHalbHbIX TodeK. Mmmynbc cunbl u
M3MEHEHHE UMITyJIbCa Tejla. 3aKOH COXPAaHEHUS UMITYJbCca. PEakTUBHOE IBHKEHUE.

PaboTa cusbl. MOLTHOCTH CUJIBI.

Kunernueckas sHEpTrHsl MaTepUaIbHON TOUKU. Teopema 00 N3MEHEHNN KHHETUIECKON SHEPTHH.

[lorenumaneHas sHeprus. IloTeHuumanbHass sHeprus ynpyro aeGopMHUpOBAHHOW HPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[loTeHumanpHple U HENOTEHUMANbHbIE CUJbl. CBsI3p pabOThl HEMOTEHLUMAIbHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPIruu CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS! MEXaHUYECKOU SHEPrUH.

Yipyrue u Heylpyrue CTOJIKHOBEHMUS.

TexHnueckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEP, IPYKUHHBIN
IIACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon noTeHNIMAIbLHONW PHEPTUHU B KHUHETUUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydeHne abCOIOTHO HEYNPYToTO yAapa ¢ IOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHWEM MEXaHMYECKOW SHEpPruu Tejla Ha MpuMepe
PacCTsKEHHNs PE3UHOBOIO JKIyTa.

Pasznen 3. MoJieky/sipHasi pu3uKa 1 TEPMOAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OcHOBHbBIE TOJIOKEHHUS MOJIEKYISIPHO-KMHETUYECKON TEOpUHM M HX OIBITHOE OOOCHOBAaHHE.
BbpoynoBckoe nmxenue. Juddysus. Xapaktep NBIKEHHS W B3aMMOJCHCTBHS YaCTHI[ BEIICCTBA.
Mopnenu cTpoeHus Ta30B, KHUIKOCTEH M TBEPABIX Tell U OObSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MoJenel. Macca u pazmepsl Mosiekyn. KonnyectBo BenectBa. [loctositnnas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenascus.

Mogens wupeanbHoro raza. (OCHOBHOE YPAaBHEHUE MOJIEKYJISIPHO-KHUHETUYECKOH TEOpUHU
UJeanbHOTO raza. AOCOJIOTHAs TeMIlepaTrypa Kak Mepa CpeJHell KMHETUYECKOW PHEepPruH TEIIOBOIO
JBIOKeHUs dacTtul rasza. lllkana temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHEeHHE MeHeneeBa—
Kianeiipona. 3akon JlanbToHa. M3ompouecchl B HI€aJbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM
BelecTBa. [ padguueckoe npeacraBieHne H30MPOIIECCOB: U30TEPMa, U30X0pa, H3obapa.

Texuuueckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JIOKa3bIBAIOLIUE JUCKPETHOE CTPOEHUE BellecTBa, Qororpaguu  MOJEKYI
OpPraHUYECKUX COCIMHEHUM.

OnbiTel 0 AU PY3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Mogens onbita [ITepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Mogenb, WUTIOCTpUPYIOLIask IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnBITHL, HJUTFOCTPUPYIOIINE YPABHEHHE COCTOSHUS MI€aJbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenrne mMacchbl BO3AyXa B KIIACCHOW KOMHATe Ha OCHOBE M3MEpeHHil 00bEéMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y MTapaMeTpaMU COCTOSTHUSI pa3peXEHHOTO Trasa.



Tema 2. Ocnoevlt mepmoounamuku

TepmoanHaMudeckas cucreMa. BHYTpeHHsIsI SHEpTHsl TEPMOANHAMHYECKOM CUCTEMBI U CIIOCOOBI
e¢ m3meHeHus. KommdecTBo TemaoTsl M paboTa. BHYTpeHHSAS 3HEprusi 0JHOATOMHOTO HJICAIILHOTO
raza. Buael temonepenaun: TEMJIONPOBOJHOCTh, KOHBEKLMS, M3JIydyeHHUE. YJIeNbHAsl TEIJIOEMKOCTh
BelecTBa. KoimuecTBo TEMIOTH NpU TEIIONEPEaaye.

[Tonarue o0 ammabatHOM mpouecce. IlepBriif 3akoH TepMoauHaMUKHU. [IpruMeHeHue mepBoro
3aKOHA TEPMOAMHAMUKH K m3ompoleccam. [ padudeckas mHTEpIpeTanus padoThI rasa.

Bropoii 3akon TepmoanHamuki. HeoObpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TermoBbie MamuHbl. [lpuHIMNBL AeicTBUs TemioBbIXx MamuH. [IpeoOpazoBaHus sHepruu B
terioBblX MamnHax. Koagduuuent nonesnoro aedictBus temoBoid Mamusbl. [{uxkn KapHo u ero
KOX(QHIIUEHT MOJIE3HOTO JEUCTBUS. DKOJOTHIECKUE TTPOOIEMBI TETIOIHEPTETHKH.

Texnuueckue ycTpoiicTBa M NMpakTHYECKOE MPUMEHEHUE: JBUraTellb BHYTPEHHErO CrOpaHus,
OBITOBOW XOJIOUJIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEH SHEpruu Teja MpU COBEPLIEHUH PaOOTHI: BBUIET MPOOKU U3 OYTHLIKU
MOoJ JIEHCTBHMEM CXATOro BO3/yXa, HarpeBaHue »5¢upa B JaTyHHOW TpyOke MyTéM TpEHUs
(BUIIEOIEMOHCTpAITHS).

N3meneHne BHyTpeHHEH sHepruu (TeMIepaTypbl) Teja pu Terionepeaaye.

OnpIT 10 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3MYITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelsi BHYTPEHHETO CTOPaHHUs, PEaKTUBHOIO JIBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanne u koHaeHcanus. lcnapeHue u kurmeHue. AOCOJIOTHAsT W OTHOCHTEIbHas
BII&KHOCTh BO31yXa. HacklmeHHBIM map. YaenbHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTH
TEMIEPaTypbl KUIEHUS OT JAaBJICHUS.

Teépnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHM30TPOTHS CBOWCTB KPUCTAJIIOB.
Kunkue xpucramisl. CoBpeMeHHbIe Marepuainsl. [laBieHne U Kpucrtainu3auus. Y aeilbHas TeIuioTa
riaBnenus. CyOaumarusi.

VYpaBHeHHE TEIIOBOTO OaaHca.
Texnuueckre yCTpOHCTBA M MNPAKTUYECKOE TNPUMEHEHUE: TUTPOMETP M  ICUXPOMETD,

KaJIOPHUMETP, TCXHOJOIMH IOITYYCHHSA COBPCMCEHHBIX MAaTCpUalIoB, B TOM 4YMCIIC HaHOMATCpHAJIOB, U
HAaHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu noHUKEHHOM J1aBJICHUHU.

CriocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenue nHarpeBaHus U TUTABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMOHCTparms KpUuCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3nen 4. duekTpoanHaMuKka
Tema 1. dnekmpocmamuxa
OnexTpu3ays Tesl. DJEeKTpUuYecKuil 3apsia. [[Ba Buaa snexTpudeckux 3apsaoB. [IpoBoaHuKH,
JMAJIEKTPUKH U MOJTyITPOBOJIHUKU. 3aKOH COXPAaHEHUS JIEKTPHUUECKOTO 3apsaa.



B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHbIl 3eKTpUUECKHUI 3apsi. DJIEKTPUUECKOE
nosne. Hanpsok€HHOCTh dnexkTpudeckoro noJid. [IpuHmMN cyneprnosunuu 3JIeKTPUYECKUX I1O0JIEH.
JInHuy HaNIPSKEHHOCTH DIIEKTPUYECKOTO TOJIS.

PaGora cun snextpocratideckoro mois. Ilorennuman. Paznocts noteHnuanoB. [IpoBoaHUKN U
JURJIEKTPUKHU B JIEKTPOCTATHYECKOM MoJje. JuanekTpuieckast IpoOHUIIAaEMOCTb.

OnexktpoéMkocTb. KonaeHcatop. DNEKTpOEMKOCTh IIOCKOTO  KOHAEHCATOpa. HEpPrus
3apsKEHHOTO KOHEHCATOPA.

TexHuueckne yCTPONUCTBA M TMPAKTUUYECKOE TMPUMEHEHHUE: JJIEKTPOCKOM, 3JIEKTPOMETD,
ANEKTPOCTaTUUECKAsT 3alluTa, 3a3eMJICHUE dJIEKTPONpHOOpPOB, KOHIACHCATOpP, KOMUPOBAIBHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MPUHLMUIT JAEHCTBUSA JJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEJ.

DIEeKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[TpoBOAHMKH B IEKTPOCTATHYECKOM TIOJIE.

DneKTpocTaTUYEeCKas 3alluTa.

JIMDIIEKTPUKH B DJIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD D3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAJM TUTACTHH, PACCTOSHUS
MEXy HUIMH B TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpedax

DJIEKTPUYECKHUI TOK. YCJIOBHUS CYIIECTBOBAHMS EKTpUUECKOTO ToKa. Mctounnku Toka. Cuna
ToKa. [IocTOSTHHBIN TOK.

Hanpsioxenue. 3akon OMa i1 ydacTka Lenu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. YIETbHOE CONMpOTUBJIEHUE BemecTBa. l[locienoBarensHoe,
NapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—Jlenna. MOmHOCTD 3JEKTPUUECKOTO TOKA.

DNEeKTpOABMKYILAs CWIA UM BHYTPEHHEE COIPOTHBIICHME HCTOYHMKA TOKa. 3akoH Owma mis
MTOJTHOM (3aMKHYTOM) 3JIeKTpruIecKoi nenu. KopoTkoe 3aMbIkaHHeE.

DNEeKTpOHHAsA MPOBOJMMOCTD TBEPABIX METAJJIOB. 3aBUCUMOCTb COINPOTHUBIICHHUS] METAJJIOB OT
Temneparypbl. CBEpXIIPOBOUMOCTb.

DneKkTpuyecKuil TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoanuku. CoOCTBEHHAs! U TPUMECHAs! IPOBOIUMOCTH MOJIYIPOBOAHUKOB. CBOMCTBA P—
n-nepexoja. [loaynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYecKUid TOK B pacTBOpax M paciulaBax dJIEKTPOJUTOB. JIEKTPOJIUTUUYECKAS
JUCCOIanusl. DIEKTPOJIN3.

DOnekTpuyeckuid TOK B Ta3ax. CaMOCTOATENbHBIM M HECAMOCTOSTENbHBIN pa3psa. MoiHus.
[lnazma.

TexHuueckre yCTpOWCTBAa U NPAKTUYECKOE NPUMEHEHHE: aMIepMETp, BOJBTMETP, PEOCTar,
HMCTOYHUKU TOKAa, JJEKTpOHArpeBaTeNbHbIE MPUOOPHI, IIEKTPOOCBETHTEIbHBIE MPUOOPBI, TEPMOMETP
COTPOTHUBIICHUS, BAKyyMHBIH AHUOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN THO/I,
rajabBaHHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb  CONPOTUBIIECHUS UWIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOHIAJH
MOINEPEYHOI0 CEYEHUsI U MaTepHraa.



CMeniaHHO€ COeTMHEHUE TPOBOTHUKOB.

[IpsmMoe wu3MepeHue >SIeKTpoABHXKYHIEH cuibl. KopoTkoe 3aMblKaHME TajlbBaHHUYECKOTO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE DJIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ IpOBOJUMOCTb BO3yXa.

OAHOCTOPOHHSISI TPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHne cMeIIaHHOrO COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpoABUKYIIEH CHUIIbl HCTOUYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUSL.

Habmonenue anexrpoaunsa.

Me:xnpeameTHble CBSI3U

N3yuenne kypca ¢usuku O6azoBoro ypoBHs B 10 Kimacce OCYIIECTBISIETCS € YYETOM
COJIepKaTeIbHBIX MEXIIPEIMETHBIX CBSI3€l C KypcaMH MaTeMaTUKH, OMOJIOrMH, XUMHH, Teorpaduu 1
TEXHOJIOTHUHU.

Meoicnpeomemnule nonamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOI'O MO3HAHUS: SIBJICHUE,
HaydHbIH (akT, TUMoTe3a, (U3MYecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIEPUMEHT,
MOJENUPOBaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelieHrne CUCTEMbl ypaBHEHUH, JIuHelHas (QyHKus, napabosa, rumnepbona, ux
rpaguky W CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIUU: CHUHYC, KOCHUHYC, TAaHI€HC, KOTAHI'EHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOKJECTBO, BEKTOPHI M MX MPOEKIIMH HAa OCH KOOPJAWHAT, CIOKEHUE
BEKTOPOB.

buonocusn: mexanmueckoe IBMKEHHE B KUBOHM npupojie, AMpPy3us, 0cMocC, TEII000MEH KUBBIX
OpraHu3MoB (BUABI TEIUIONEpeNadyH, TEIJIOBOE PaBHOBECHE), DJIEKTPUUECKHE SIBIICHUS B >KUBOMU
MIpHUpoJIe.

Xumusa: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEeIUIOBbIe CBOMCTBAa TBEPABIX TEI, )KHJIKOCTEH U ra30B, JIEKTPUUYECKHE CBOWCTBA
METaJJIOB, JEKTPOIUTUYECKAS AUCCOUAINS, FAIbBAHHUKA.

l'eoepagpus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apoMeTp, TEPMOMETP.

Texnonoeusn: npeoOpa3zoBaHHE IBUKEHHI C HCIOJIb30BAHHMEM MEXaHU3MOB, Y4YET TPEHHS B
TEXHHKE, TOIIIUITHUKH, UCTIOJIb30BaHNUE 3aKOHA COXPaHEHHs UMITYJIbca B TEXHUKE (pakeTa, BOJOMET U
Ipyrue), JBUTaTelb BHYTPEHHEro CropaHus, IMapoBas TypOuHa, OBITOBOM XOJOAWIBHUK,
KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4YE€HHUSI COBPEMEHHBIX MaTepUaliOB, B TOM YHCIIe HAHOMAaTepHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTaTUUYECKas 3allUTa, 3a3eMJICHHE AJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, dJEKTPOHATpeBaTEIbHbIE TPUOOPHL, AIIEKTPOOCBETUTENIBHBIE MPUOOPHI, raTbBAHUKA.

11 KJIACC

Pasnen 4. DuekrpoamnamMmuka

Tema 3. Maznummnoe none. IneKmpomacHumMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anMopeilicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe mose. BekTtop
MarHUTHOM MHAYKUIUU. [IpUHIUI Cynepro3uliMi MarHUTHBIX Tosied. JIMHUM MarHUTHOW WHAYKIUU.
KapTtuna nuHuit MarHuTHOW MHAYKIIMU TIOJISE TOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1noJjie MpoBOJHUKA ¢ TOKOM. KapThHa NTMHMI WHAYKIIUKA MarHUTHOTO TOJS ATUHHOTO
MPSIMOTO TPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHUKA, KATYIIKU ¢ TokoM. OmbIT Dpcrena.
B3aumoeiicTBue MpOBOTHUKOB C TOKOM.

Cuna Amrmepa, €€ MOAYNb U HallpaBlIeHUE.



Cuna Jlopenna, e€ Moayip U HalpaBiieHUE. J[BKEHHE 3apsHKEHHOM 4acTHULBI B OJHOPOJAHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue  DNEKTPOMArHUTHOW  MHAYKUMH. [IOTOK  BEekTOpa  MAarHUTHOM  MHIYKIUU.
DNEeKTpOABMKYIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpPOMarHUTHON uHaykuu dapanes.

BuxpeBoe »snexkTpuueckoe moje. OJIEKTPOABIKYIIas cujla MHAYKIMM B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTD. SIBIIEHNE CAMOMHAYKIUHU. DIEKTPOABIKYILASL CUJIa CAMOUHAYKIUH.

DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

Texnuueckue  ycTpolicTBA M INPAKTUYECKOE IPUMEHEHHE: IIOCTOSIHHbIE  MAarHMTHI,
AJIEKTPOMArHUTBI, AIEKTPOABUTaTENb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTHIl, HHIYKIIMOHHAS MeYb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AJIEKTPOHHOTO Iy4Ka MAarHUTHBIM TIOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO TOJIS.

B3anmMopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHMe NEKTPOMArHUTHOM UHTYKIIUH.

[IpaBuio Jlenna.

3aBUCUMOCTh 3JIEKTPOABMKYIIEH CHUJIBI HMHIYKIUU OT CKOPOCTH H3MEHEHMSI MarHUTHOTO
IIOTOKA.

SIBrieHME CaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

W3y4eHre MarHUTHOTO MOJIS KaTyHIKU C TOKOM.

HccnenoBanue nefCTBUSA NOCTOSTHHOIO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS JEKTPOMarHUTHOW MHIYKLIHH.

Pa3znea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmHbsle Ko1e0anus

KonebarenpHas cucrema. CBOOOIHBIE MEeXaHUYECKUE KoJsiebaHus. ["apMoHMUYeckne KojaeOaHwus.
[Tepuon, wacrora, ammiutyna u (aza kosedanuid. [IpykxuHHBIN MasTHUK. MaTeMaTHUYeCKU MasTHHK.
YpaBHeHHE rapMOHHYECKUX KoJieOaHui. [IpeBpalieHrne sHepTuy Py TapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE JIEKTPOMAarHUTHBIE KOJeOaHUsS B  HJICATHHOM
KoJieOaTeIbHOM KOHTYpe. AHAIOTHUS MEXKIY MEXaHHUYECKUMH M AJIEKTPOMArHUTHBIMU KOJECOAHUSIMHU.
®opmyna ToMmcona. 3aKOH COXpaHEHUS SHEPTUU B HI€aTHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxalluX KoJeOaHUAX. BbIHYKIEHHBbIE MeXaHHYECKHe KojeOaHusl.
Pe3onanc. BeiHyKIeHHBIE DIIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemennblii TOK. CHHYCOMAAQIBbHBIA TEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSHKEHUSL.

Tpanchopmarop. IlpousBoacTBo, mepedaya W MOTPEONCHHE DIEKTPUUYECKOW DHEPIHH.
DKOJIOTMYECKME PUCKM TMpHU  MPOU3BOACTBE  ANEKTpodHepruu. KynpTypa  HCNIONIB30BaHHS
AJIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckre ycTpoWCTBa M MPAKTHUYECKOE NMPUMEHEHHUE: JIEKTPUUYECKUN 3BOHOK, T'€HEepaTop
MEPEMEHHOTO TOKa, TMHUH JIEKTpoIepeiay.

Jlemoncmpayuu



UccnepoBanue mnapamMeTpoB KoJjieOaTeIbHOW CHUCTEMbI (NMPYKUHHBIM WIM MaTeMaTH4eCKHUil
MasITHUK).

Habmoienue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BRIHYKICHHBIX KOJICOAHUA.

Habmonenue pe3onanca.

CB00OIHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMmel  (3aBUCUMOCTH ~ CHJIBI  TOKa M HalpsDKEHUsST OT  BPEMEHH) s
AJIEKTPOMArHUTHBIX KOJIEOaHU.

Pe3onanc mnpu mnocienoBaTENbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOpA.

Monenb JIMHUY 3JIEKTPOIepe1auH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

HccnenoBanne 3aBUCHUMOCTH MEpHUOJAA MallbIX KojeOaHUM rpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanue nmepeMEeHHOTO TOKa B LIEMU U3 IOCIEI0BATEIbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbLE 60IHbL

MexaHnnyeckue BOJIHBI, ycioBHs pacnpocTpaHeHus. [lepuon. CkopocTh pacHpoCTpaHEHHs U
mumHa BOJTHBL. [lomepednsie U mpoaospHbIe BOJHBI. MHTepdepeHus n nudpakius MeXaHUIECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTpOMarHUTHBIE BOJIHBL. YCJIOBUS W3Jy4EHHUS JIIEKTPOMATrHUTHBIX BOJH. B3anmHas
opueHTanus BektopoB E, B, V B anextpomaruutHoi BosiHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpaXKEHHUE, MIPEJIOMJIEHHE, NoJIsIpUA3anus, TudpaKius, uHTepPEepeHITHs. Ckopocth
ANEKTPOMAarHUTHBIX BOJIH.

[Ikana 3meKTpoMarHUTHBIX BOJIH. [IpMeHeHne 3eKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHnune! pagrocss3u u TeneBuaeHus. Paguonokanus.

DIEeKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKatOUIEH Cpeibl.

TexHuueckre yCTpONCTBA U MPAKTHUYECKOE IPUMEHEHHME: MY3bIKAJIIbHbIE WHCTPYMEHTBHI,
YIbTPa3BYKOBAs IMarHOCTUKA B TEXHUKE U MEAULMHE, palap, paIuONpUEMHHUK, TEJIEBU30p, aHTECHHA,
tenedon, CBU-meus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

Habmronenue orpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHnu u Jupakiini MEXaHHUECKUX BOJIH.

3BYKOBOM pEe30HAHC.

Habmtonenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C AMILTUTYAON U 4aCTOTON KOJIeOaHHil.

UccnepoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIIEHUE, MOJSpU3aLus,
mudpaxius, “HTephepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonanHeliHOEe pacnpocTpaHEHUE CBETa B OJHOpPOAHOU cpene. JIyu
ceera. ToueuHbll HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300paxeHuii B MI0CKOM 3epKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIOTHBIN TOKa3aTeNlb MpPeIOMIICHHS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroy nojaHoro BHyTPEHHErO OTPaXkKeHHUsI.

Hucniepcus ceeta. CloxxHbIi coctaB Oenoro csera. L[Ber.



CoOuparonue U pacceuBaromye JUH3bI. ToHKas auH3a. DOKyCcHOE pacCTOSHUE M ONTHYECKas
cwiia ToHKO# nmuH3bl. [locTpoeHne n300pakeHuil B COOMPAIOIINX U pacCerBaIONINX JnH3ax. Popmyna
TOHKOM JIMH3EL. Y BEJIMUCHHE, TaBaeMO€ JTUH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBast ontuka. MaTepdepenmus cBera. KorepeHTHbIE MCTOYHUKH. YCIIOBUS HAONIOICHUS
MaKCHMYMOB U MUHHUMYMOB B HHTEPPEPEHIIMOHHOW KApTHHE OT JBYX CHH(A3HBIX KOTEPCHTHBIX
HMCTOYHHUKOB.

Hudpakamst ceera. udpakuuonHas pemérka. YCIIoBHE HAOIOICHUS TIIaBHBIX MaKCHUMyMOB
IIPH MMaJICHUH MOHOXPOMATHYECKOTO CBETa Ha MU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOMCTBA W TMPAKTUUECKOE MPUMEHEHHE: OYKH, Jyna, ¢oToanmapar,
MPOEKIIMOHHBIN arapaT, MUKPOCKOI, TEJIECKOT, BOJIOKOHHAs ONTHKA, NU(paKIHMOHHAs penieTKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMmonHEIHOE pacpoCTpaHeHNEe, OTPAKEHUE U TTpesioMyieHue cBeTa. ONTHYeCKrue MPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB H300pakeHU B TMH3AX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGnronenue nnrepdepeHiiuu crera.

Ha6nronenue qudpakiuu certa.

HaGnronenue aucnepcun ceTa.

[TonydyeHue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[TonydyeHue cekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKIA.

HccnenoBanue cBONMCTB M300payKeHUH B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crienAJILHOH TEOPHUH OTHOCHUTEILHOCTH
I'panunpl TPUMEHUMOCTH KJIACCHUYECKOW MeXaHWKH. I[locTymaTtel cHenualbHOW TEOpUHU
OTHOCHTEJILHOCTH: MHBAPHAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IMPHUHIIMI OTHOCUTEIHHOCTH
OUHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYJIbCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIHsl MOKOSL.

Paznen 7. KBantoBasi pusznka

Tema 1. dnemenmovl K6AHMOGOU ONMUKU

®otonbl. @opmyna I[lnanka cBsi3UM 3HepruM (GOTOHA C €ro YacTOTOW. DHEprus MU HMMIYJIbC
¢doToHa.

OtkpeiTHe U uccinenopanue Gortosdpdexrta. Onbitel A. I'. CroseroBa. 3akoHbl (GoTod(ddeKTa.
VYpaBuenue DiiHmreiiHa 1 potorddexra. «KpacHas rpanuna» Gotorddexra.

JaBnenue ceera. OnbiTel [1. H. JIeGenena.

XHUMHUYECKOE ACUCTBUE CBETA.

Texnuueckue ycTpoicTBa M MpPAaKTUYECKOE TMPUMEHEHHE: (POTOINEMEHT, (HOTOAATUHK,
coJIHeyHast 0aTtapest, CBETOIHOI.

Jlemoncmpayuu



DoT103PeKT Ha YCTAHOBKE ¢ IMHKOBOH IJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas Garapest.
Tema 2. Cmpoenue amoma
Monens atroma Tomcona. OmnbiTel Pesepdopaa mo paccesauro o -dactui. [lnanerapHas mMoaens
atoma. [Toctymarel bopa. M3nydenue u noriomnieHre (GOTOHOB MIPH TMEPEXOJIe aTOMA C OJTHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnexTpoB. CrieKTp ypoBHEN SHEPIHH aToMa BOJOPO/a.
BounnHoBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KopnyckyasipHO-BOJIHOBOM Tyannu3M.
CrioHTaHHOE M BBIHYXJCHHOE U3yYCHHUE.
TexHuueckue ycTpolcTBa U MPAKTUUECKOE IPUMEHEHUE: CIEKTPAIbHBIM aHaIu3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopna.
Onpenenenre AMMHBI BOJIHBI JIa3epa.
Habmronenue nuHeRvaTbIX CIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenue nuHeH9aToro crexTpa.
Tema 3. Amomnoe a0po
DKCIIEpUMEHTBI, JT0KA3bIBAIOLIUE CJIOXKHOCTh CTpOCHHS sAapa. OTKpHITHE PaJHOaKTUBHOCTH.
OmnsiTel Pezepdopaa o onpeaesnennio coctaBa painoakTUBHOro u3inydenusi. Coiictsa anbda-, 6era-,
raMma-u3iydeHus. BausHue paanoakTHBHOCTH Ha )KUBbIE OPraHU3MBIL.
OtkpeiTHE TIpOTOHA W HeWTpoHa. Hykmownas monens sigpa [eiizenOepra—lBanenko. 3apsn
sapa. MaccoBoe uucio sapa. M3oTomnsl.
Anbba-pacnag. DJEKTPOHHBIH U TO3UTPOHHBIM Oera-pacnan. [‘amma-usmydenue. 3akoH
PaZvo0aKTUBHOTO pacmaja.
DHeprus cBS3U HYKJIOHOB B sifjpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Snepusie peakuuu. [lenenve u cUHTE3 sep.
Anepubiii peakrop. TepmosinepHbiii cunTe3. [IpoOiieMbl ¥ EPCHIEKTUBBI SIACPHON YHEPTETUKH.
DKOJIOTHYECKHE ACIIEKThI SAE€PHON SHEPTETHKH.
DOnemeHTapHbIe YacTUllbl. OTKPHITHE O3UTPOHA.
MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHble B3aumoieiicTBus. EquHCTBO prznueckoi KapTUHBI MHpa.

TexHuueckre yCTpPOHCTBA W MPAKTHYECKOE TNPUMEHEHHUE: JO03MMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas boMoa.

Jlemoncmpayuu

CYETYMK MOHU3UPYIOLIUX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU
Oranel pa3BuTHA acTpoHOMHUU. [IpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAYEHNE ACTPOHOMMH.
Bun 3Bé3nH0ro Heba. Co3Besnus, spkue 3BE3/bl, IUIAHETHI, UX BUANMOE JBHKEHUE.
Conneunas cucrema.
Connue. ConneuHass akTUBHOCTh. McTounuk sHeprun ConHua M 3BE31. 3BE31bI, UX OCHOBHbBIE
XapaKTepUCTUKH. JluarpaMma «CHEKTpaJbHBI KIACC — CBETUMOCTB». 3BE3IBI  IJIaBHOU
IIOCJIEJOBATEIBLHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) Ul 3BE3/1 TJIaBHOM MOCJIE10BATENBHOCTH.



Buytpennee ctpoenue 38€311. COBpeMEHHBIE ITPEICTABICHUSI O IIPOUCXO0KIEHUH U 3Bostonuu CoJiHia
1 3BE37. DTaribl )KU3HU 3BE3].

Mnineunsiii [lyte — nama [Mamaktuka. Ilonmoxxenne u nBwkenue Connua B ['amaktuxe. Tursl
ranakTuk. Paguoranaktuku u kBasapel. UEpHbIE IbIPBI B sApax rajJakTHK.

Bcenennas. Pacimiupenue Beenennoit. 3akon Xa66ma. Pa3beranue ranaktuk. Teopust bonbmioro
B3pbIBa. PesnKkTOBOE H3IIydeHuME.

MacmrabHast ctpykTypa Beenennoii. MeraranakTuka.

Hepewénnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

HaGnronenus: HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHHUEM KOMITBIOTEPHBIX MPUIIOKECHUN JUIs
ONpEJENCHUsI TOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO [JaTy: OCHOBHBIE CO3BE31UA
CeBepHOT0 MoyIapus U sIpKUe 3BE3IBL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NnoBTOpPeHUE

Pone ¢u3uku u acTpOHOMHHM B SKOHOMHYECKOU, TEXHOJOTUUECKOU, COIMATBLHON U 3TUYECKOU
cepax JesATENbHOCTH YEJIOBEKa, pOJib U MECTO (PM3UKM M aCTPOHOMHUHU B COBPEMEHHOW Hay4dHOMH
KapTHUHE MHUpa, pojb (GU3NYECKO Teopuu B (GOPMUPOBAHUU MPEICTABICHUNH O (U3NUYECKON KapTHHE
MHpa, MecTo (U3NYECKOW KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPOJIE.

MexnpeameTrHblie CBSI3H

N3yuenne kypca ¢usuku O6azoBoro ypoBHS B 11 Kimacce OCymECTBISIETCS € Y4ETOM
CoJIepKaTeIbHBIX MEXIIPEIMETHBIX CBSI3€l C KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu 1
TEXHOJIOTUH.

Mesicnpeomemuvie nonamust, CBA3aHHbIE C U3YyYEHHUEM METOJIOB HAyYHOTO IMO3HAHUS: SIBJICHHE,
Hay4HbIl (akT, rumnotesa, (u3nMyeckas BEIUYMHA, 3aKOH, TEOpUs, HAOIIOAEHHUE, HKCIEPUMEHT,
MOJEIMPOBAHNE, MOJEIIb, U3MEPCHHUE.

Mamemamuxa: pelieHHMEe CHUCTEMbl YpPABHEHUM, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U MX IIPOCKIUU
Ha OCH KOOPJMHAT, CJIO0XKEHHE BEKTOPOB, IPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIMH, IPU3HAKU 110100
TPEYroJIbHUKOB, ONPE/EICHUE TIOLAAN INIOCKUX GUryp U 00bEMa Tell.

Buonoeus: snexrpuyeckue sIBIEHUS B KUBOW INpUpOJE, KoJieOaTelbHbIe IBW)KEHUS B JKUBOU
IIPUPOJE, OITUYECKHUE SIBJICHUS B )KUBOU NIPUPOJE, JCUCTBUE PaJlallii Ha JKUBBIC OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJLIMYECKAsl CTPYKTYpa TBEPABIX TEJl, MEXAHU3MBI
00pa30BaHuUs KPUCTAIUINYECKON PEIIETKHY, CIIEKTPaIbHbBIN aHAIN3.

l'eocpachus: MarHuTHbIE MOJIIOCA 3€MIIM, 3QJIEKH MAarHUTHBIX pPyHd, (OTOCHEMKA 3E€MHOM
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.

Texnonocus: JMHUM DJIEKTPOIEpeNad, I'€HEpaTop IEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEb,
UHAYKIMOHHAs Ileyb, pajap, paAuONpUEMHHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenue yueOHOro npeamera «Pu3nka» Ha ypoBHE cpeaHero odmero oopasoBanus (6a30BbIi
YPOBEHb) JOJDKHO O0OECHeuuTh JOCTHKEHHE CIEAYIOMIMX JIMYHOCTHBIX, METANpPeIMETHbIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.



JINMYHOCTHBIE PE3YJIbTATBI

JIMuyHOCTHBIE pe3yJbTaThl OCBOEHHUS y4deOHOTo mpenmera «DPU3MKa» HODKHBI OTpaXKaTb
TOTOBHOCTh M CHOCOOHOCTh OOy4alomMXcs pPYKOBOJCTBOBATHCS C(OPMUPOBAHHON BHYTPEHHEH
MO3UIMEH JINYHOCTH, CHCTEMON LIEHHOCTHBIX OPUEHTALMH, MO3UTHBHBIX BHYTPEHHHX YOEXKICHUH,
COOTBETCTBYIOLINX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KHUZHECHHOTO
OTBITa M ONBITA JEATEIBHOCTH B TPOIIECCE PEATM3alMd OCHOBHBIX HAMPABICHUN BOCIHUTATEIHLHOU
NEeATETbHOCTH, B TOM YUCIIC B YACTH:

1) rpaxaaHcKoOro BOCIMTAHUS:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIHUU 00YJArOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO OOIIECTBa;

NPUHATHE TPATUIMOHHBIX OOIIEYETIOBEYECKHX TyMaHUCTUYECKHX M JIEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [IESTEIHHOCTh B HWHTEpPECax TPakIaHCKOro oOIIecTBa,
Y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIHLHON OpraHU3alnu;

YMEHHE B3aMMO/ICHCTBOBAThH C CONMAILHBIMUA WHCTUTYTAMH B COOTBETCTBUH C UX (DYHKIHMSIMH H
Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(OpPMUPOBAHHOCTH POCCUICKON T'PakITaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JIOCTH)KEHUSIM POCCHICKHX YUEHBIX B
obsacTi (GU3UKH U TEXHUKU,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYAllUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTHUPYACh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas SCTETHKY HAyYHOTO TBOPYECTBA, IPUCYILETO
(bu3UYecKoi HayKe;

5) Tpy10BOro BOCIIUTAHHUS:

UHTEpEC K pa3inuyHbIM chepam mpodeccnoHanbHOM NeATeNbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(U3UKOW W TEXHUKOW, YMEHHE COBEpPINAaTh OCO3HAHHBIA BBIOOp Oynymeld mnpodeccun wu
pealin30BbIBATH COOCTBEHHBIE KU3HEHHbBIE TJIAHBI;

TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHMIO M caMOOOpa3oBaHHMIO B oOiacTé (U3UKH Ha
MPOTSHKEHUU BCEHl )KU3HU;

6) 3K0JI0rHYeCcKOro BOCIUTAHHUSI:

cOpPMUPOBAHHOCTh ~ DKOJIOTUYECKOM  KYJABTYpPBHI, OCO3HAHHE TJOOAIBHOTO  Xapakrepa
9KOJIOTHYECKUX MPOOIIEM;

IUTAHUPOBAHUE M OCYIIECTBJICHUE JEHCTBHM B OKpYXKarollell cpele Ha OCHOBE 3HAHUs IeJel
YCTOMUYUBOTO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHue OIbITa JEATeIbHOCTH SKOJIOTMYECKON HalpaBIEHHOCTH Ha OCHOBE HMMEIOIIMXCS
3HaHUH 10 PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMHPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢u3nveckoil HayKH;

OCO3HAHME IICHHOCTH HAYYHOH JesATEeNIbHOCTH, TOTOBHOCTh B Ipollecce H3y4deHHs (PU3HKH
OCYIIECTBIATH MPOEKTHYIO U UCCIIEI0BATEIbCKYIO AEATENbHOCTh HHANBUIYAILHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS
ba3oBble joruyeckue a1ecTBus:

CaMOCTOSITENIBHO  (OPMYIUPOBATh W  aKTyaJHM3UpOBaTh MpoOieMy, paccMaTpuBath €&
BCECTOPOHHE;

OTIPENIETISATh LU AeITeIIbHOCTH, 337]aBaTh IMapaMeTPbl U KPUTEPUU UX JOCTIKCHHUS;

BBISBJISITH 3aKOHOMEPHOCTU U MIPOTUBOPEYUS B PaCCMATPUBAEMBIX (PU3NUYECKUX SIBJICHUSX;

pa3pabaTeiBaTh IUIAH PEHICHHS TPOOJEeMbI ¢ y4ETOM aHAIM3a MMCIOIIUXCS MaTepUaTbHBIX U
HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IICJISAM,
OIIEHUBATh PUCKHU TMOCIEACTBUH IEATEILHOCTH;

KOODJAMHUPOBATh M  BBHIMIOJHATH pPabOTy B  YCIOBUAX pEATbHOTO0, BHUPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue A1eiCTBUA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU ¥ METOJIaMU (PH3UIECKON HAYKH;

BJIQJICTh HABBIKAMH Y4€OHO-UCCIIEOBATEHCKOM M MPOSKTHOU AEATEIHFHOCTH B 001aCTH (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHS 3a1a4 (GU3HIEeCKOrOo
COJIEpXKaHUs, TPUMEHEHHUIO PA3IMIHBIX METO/I0B MTO3HAHMSI;

BIIQJIETh BUJAMHU JCSATEIBHOCTH TIO TIOJYYCHUIO HOBOTO 3HAHHWSA, €ro WHTEPIPETaINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3JIMYHBIX YYEOHBIX CUTYalHsIX, B TOM YHCJIE TPHU CO3JTaHHUU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITH PUYMHHO-CIICJCTBEHHBIE CBSI3U U aKTyaJU3UpOBATh 3ajauy, BbIJABUIaTh TUIOTE3Y €€
pelIeHUs, HaXOJUTh apryMEeHThl Ul I0OKa3aTelbCTBA CBOMX YTBEP)KIEHUH, 3a7aBaTh MapaMeTpbl U
KPUTEPUHU PEILIECHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PELICHUS 33Ja4ll Pe3ylbTaTbl, KpUTHUECKH OICHUBATh MX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HopMyIHpoOBaTh COOCTBEHHBbIE 3a/layd B 00pa30BaTENIbHON AEATEIBbHOCTH, B TOM
qyclie IPU U3YUYEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 001aCTh KU3HEACSATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJICU, TIPEIaraTh OPUTHHAIBHBIE TIOXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PaGora ¢ undopmanmeii:

BIIaIETh HABBIKAMU MONy4eHUs HHPopMaluu GU3NIECKOT0 COACpKAHUSI U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYLIECTBIATh MOUCK, aHaIW3, CHUCTEMATH3AllMI0 W HUHTEPIPETALHUIO
nH(OPMALIUY PA3ITUYHBIX BUIOB U GOPM MPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpPMAIIHH;

MCIOJIb30BaTh CPECTBAa MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHI B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OpraHU3allMOHHBIX 3a7ady ¢ coOJrofeHneM TpeOoBaHMIA
SPTrOHOMUKH, TEXHUKH 0€30MacCHOCTH, TUTHUEHBI, pecypcocOepekeHus, MPABOBBIX U STUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;

CO37aBaTh TEKCTHI (PM3UYECKOTO COJACPKaHMsI B Pa3IMUHBIX (opMarax ¢ y4d€TOM Ha3HauCHUs
uHpopMallUd © IEJIEBOM  ayAUTOPHH, BBHIOMpas ONTUMANbHYIO (OpMY TMPEACTaBICHHUS U
BHU3yaJIU3alUu.



KoMMmyHukaTHBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

OCYIIECTBIIATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(DIUKTHBIX CUTYAllUi U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCIOJIb30BAaHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW ¥ MHMBHIyaIbHOM pabOTHI;

BBIOMpAaTh TEMAaTHKy M METOJbl COBMECTHBIX JCWCTBUH C y4ETOM OOIUX HUHTEPECOB H
BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTHBA;

IIPUHUMATD 1I€JIM COBMECTHOM AESITEIbHOCTH, OPraHU30BbIBATh U KOOPIAMHUPOBATH JEHCTBUS 1O
€€ NOCTH)KEHMIO: COCTaBJATH IUIAH JEHCTBHM, pacHpeneisaTh poiu ¢ y4ETOM MHEHHMM yYaCTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI,

OIICHMBATh KayeCTBO CBOETO BKJIaJa U KAXKJOIO YYaCTHMKA KOMAaHJbl B OOIIMH pe3yinbTaT IO
pa3paboTaHHBIM KPUTEPHUSM;

IpeaiaraTb HOBBIE IPOEKThI, OLIEHMBATh HUIEM C IMO3ULIUM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATETUUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYALUSX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

PeryasiTuBHble yHUBEpCcabHbIC YUeOHbIE A€l CTBUA
Camoopranuszanms:

CaMOCTOSITEIIEHO OCYIIECTBIISITh TIO3HABATENBHYIO JICATENFHOCTh B 00MacTh (U3UKH |
ACTPOHOMMH, BBISIBJISITH MTPOOJIEMBI, CTaBUTh U (JOPMYITHPOBATH COOCTBEHHBIC 33]1a4H;

CaMOCTOSITCJIBHO COCTAaBJIATh IUIAH pEIICHHs PAcUETHBIX M KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUS] TPAKTHUECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEIIOYTECHHI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;

JieNaTh OCO3HAHHBIM BBIOOP, ApryMEHTHPOBATH €ro, OpaTh Ha ce0sg OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCcTBOBAaTh (DOPMHUPOBAHUIO M MPOSIBICHUIO APYIULMU B 00JIacTu (PU3MKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OILIGHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCTb, OILICHUBATH
COOTBETCTBHUE PE3YJILTATOB IIEIISM;

BIIaJIeTh HABBIKAMU II03HABATEIbHOU peQleKCHH KaK OCO3HAHUS COBEpIIAeMbIX IEHCTBUI U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA,

UCIO0JIb30BaTh MPHUEMBI peIIeKCHU AJIsl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHHUS [0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MPUHUMATD ce0sl, MOHUMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OMIHOKU.

B mpouecce goctukeHHs] TUYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOTPAMMBI MO (PU3UKE IS
YPOBHSI CpelHero oO0miero o0pa3oBaHHs Yy OOYYArOIIMXCS COBEPIIEHCTBYETCS OSMOIMOHATBHBIN
WHTEJUIEKT, IPeNnoNaralomuii chopMUPOBAHHOCTD:

CaMOCO3HAHHS, BKIIIOYAIONIET0 CHOCOOHOCTh MOHHMATh CBOE SMOIMOHAIBHOE COCTOSIHHE,
BUJIETh HAMPaBIEHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;



CaMOPETYJIMPOBAHNUS, BKJIIOYAIOIIEI0 CAMOKOHTPOJIb, YMEHUE NMPHUHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBEJCHHE, CHOCOOHOCTh aqanTUPOBAaTHCA K HMOIMOHAIBHBIM H3MEHEHUSM H TPOSIBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOUICH CTpEMIICHNE K JOCTHXKEHHIO IIETH U YCIIeXY, ONTHMH3M,
WHUIMATUBHOCTh, YMEHUE JICHICTBOBATh UCXOMAS U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh IOHMMATh SMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATH €TO MPH OCYIIECTBICHUH OOLICHNUS, CTIOCOOHOCTD K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPaMBATh OTHOIICHUS C JAPYTHMHU
JOABMU, 3200 THTHCS, IPOSBISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K konny oOyuenus B 10 kJacce mnpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MPUMEpPax poJib U MecTo (GU3MKA B (OPMHUPOBAHUU COBPEMEHHOM
HAay4HOW KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHMKM M TEXHOJIOTHUH, B IPAKTUYECKOU
NIeSATEIILHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJENeH: MarepuaibHas TOYKa,
MHEepLHaNbHAs cucTeMa OTcuéTa, abCOIIOTHO TBEPIOE TENO, UACATbHBIN a3, MOJEIN CTPOEHHUS ra3oB,
KUJKOCTEH U TBEPBIX TEJI, TOUCUHBIN SJIEKTPUUECKUAN 3apsi/ MPU PEIICHUH (PU3NYECKUX 3a]1aY;

pacrno3HaBaTh (HPU3UYECKUE SIBJICHHS (MPOIIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETHYECKOW TEOPHUU CTPOCHHUSI BEIIECTBA W DJICKTPOJMHAMHKH: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABM)KEHHE, CBOOOIHOE Ma/ieHue Tell, JBUKEHHUE M0 OKPYKHOCTH,
WHEepLHs, B3auMoieicTBHUE Tel, uddy3us, OpoyHOBCKOE ABMKEHUE, CTPOCHHE KUAKOCTEH U TBEPIBIX
TeN, U3MEeHeHne oObEMa Tel Mpu HarpeBaHWW (OXJIAKICHWH), TEIJIOBOE PaBHOBECHE, HCIIApEHUE,
KOHJICHCAllMs, TUIaBJICHUE, KPUCTAJUIM3AIMsl, KUIMEHUE, BIAXKHOCTb BO3[yXa, MOBBILICHHE IABIICHUS
raza Nnpu €ro HarpeBaHUM B 3aKPbITOM COCYIE, CBSI3b MEXAY MapaMeTpaMH COCTOSHUS raza B
u30IpoLeccax, MEeKTpU3alus TN, B3aUMOJCHCTBHE 3aps/I0B;

ONHCHIBAaTh MEXaHMYECKOE JIBIXKEHUE, HCIOJIb3Yysl (PU3MUecKHe BEIUYMUHBI: KOOPAWHATA, MYTh,
MepeMeIeHue, CKOpOCTh, YCKOpPEHHEe, Macca Tenla, CHUJla, UMIYIbC Tejla, KHHETUYEeCKash SHEeprus,
MOTEHIIMAJbHAS JHEpPrusi, MeXaHudeckas paboTa, MeEXaHHuYecKas MOIIHOCTh; IPU OMNHCAHUU
MPaBMWJIBHO TPAKTOBAaTh (PU3MUECKUIl CMBICT HCIOJIb3YEMbIX BEIMYUH, UX 0003HAYEHUS U €AUHHUIIBL,
HaXOJUTh (OPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMUYNHAMMY;

OMHCHIBATh U3yYEHHbIEC TEIUIOBHIE CBOWMCTBA TEJ U TEIUIOBBIC SIBJICHHUSA, UCHOIB3YS (PU3NYECKHE
BEIIMYMHBIL: JJABJICHHUE Ta3a, TeMIepaTypa, CpelHssi KUHETHUECKash YHEPrusl Xa0TUYECKOTO JBUKCHUS
MOJIEKYJ, CpeIHEKBaJIpaTUyHasi CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSS SHEpPrus,
paboTa raza, KO3QQPHUIMEHT MOJIE3HOTO JACUCTBUS TEIJIOBOTO JIBUrAaTENs; MPU OMHMCAHWUU MPABUIBHO
TPaKTOBaTh (PM3MUECKUN CMBICI HCIIOJIb3YEMBIX BEIWYHH, WX O0O3HAUEHUS U €IUHUIbI, HAXOIUTh
(bopMyIibl, CBSI3bIBAIOIINE JaHHYIO (DU3HUECKYIO BETUUYHUHY C IPYTMMH BEIMYHHAM;

ONUCHIBAaTh H3YYEHHBIE JJIEKTPUUYECKUE CBOMCTBA BEIIECTBA W DIEKTPUUYECKUE SIBJICHUS
(mporiecchl), WCHONB3Ys (pU3MYecKHe BEIMYUHBI: DJICKTPUUYECKUN 3apsis, OSJIEKTPUUYECKOe ToJe,
HaIpsHKEHHOCTD TOJIs, NOTEHIMAN, pa3HOCTh MOTEHIMAJIOB; MPH OMHUCAHUM NPaBUIBHO TPAKTOBATh
(bu3MYECKUH CMBICH HCTOJNBb3yeMbIX BENWYHH, UX O0003HAYEHHS W EIUHHIIBI; YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU BEIHUNHAMU;

aHAIM3UPOBATh (DU3MUYECKHE TIPOLIECCHI M SIBICHHUSA, WCIONB3YyS (U3HUECKHe 3aKOHBI U
MPUHIMNBL: 3akoH BcemupHoro TsaroTenus, |, |l u Ill 3akonsl HploToHa, 3aKOH CcOXpaHEHUS
MEXaHUYECKOM SHEPruM, 3aKOH COXPAHEHUS HUMIYJIbCa, MPUHLHUI CYHEPIO3ULIUU CUJI, TPUHIMUI
PaBHOIPaBUsI HMHEPIHUAIBHBIX CHUCTEM OTCUETA, MOJIEKYISPHO-KHUHETUUYECKYI0 TEOPUI0 CTPOCHUS
BEILIECTBA, FA30BbIE 3aKOHBI, CBSI3b CPEIHEW KMHETUUYECKOW PHEPTUU TEIUIOBOTO JABMKEHUS MOJIEKYH C



aOCOJIIOTHOW TeMIlepaTypol, MEpBBI 3aKOH TEPMOJAWHAMHKH, 3aKOH COXPAaHEHHS 3JIEKTPHUYECKOTO
3apsiza, 3akoH KyinoHa, mpu 3TOM pa3ianyarh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIpKCHUE U YCIOBHA (TPaHUIBI, 00JIACTH) TIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHLUIBI JCWCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh yciIoBUs UX O€30MaCHOTO MCIIOJIB30BAHUS B TIOBCEAHEBHOM KU3HU;

BBITIOJTHATh DKCIIEPUMEHTHI TI0 HWCCIEAOBAHHIO (DU3WYECKUX SIBICHUH M MPOIECCOB C
WCTIOJIb30BAHMEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHUH, MPU 3TOM (POpMYyIHpOBaTh Mpodiiemy/3anady U
TUTIOTE3y Yy4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO 000pyI0BaHuUs,
MIPOBOJIUTH OTBIT M (GOPMYITHPOBATH BBIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUYECKHX BEIWYHH, MPH 3TOM BBHIOMPATH
ONTUMAIILHBIA CMOCO0 W3MEPEHHsT W HCIOJIB30BATh H3BECTHBIE METOIBI OICHKH IOTPEUTHOCTEH
U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCUMOCTH MEXAY (U3NYECKMMH BEIUYMHAMH C HWCIOJIH30BAHUEM MPSIMBIX
W3MEPEeHUH, TPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh pE3yIbTaThl IOJyYCHHOMN
3aBHCUMOCTH (PM3UYECKUX BEIMYMH B BUJAE TAONWIl W TPapHKOB, JETaTh BBIBOIBI MO Pe3yIbTaTaM
WCCIIEIOBaHUS;

coOoIaTh MpaBmiia OE30MacHOTO TPyla MPH MPOBEICHHH HUCCICIOBAHUN B paMKaX y4eOHOTO
OKCTIEPUMEHTa, y4eOHO-HCCIIeIOBATEIbCKOH W TMPOEKTHOW JIEATENIFHOCTH C HCIOJb30BAHUEM
M3MEpPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacu€THBIE 3aJlaud C SBHO 3a/JIaHHON (PM3UYECKON MOJIENbI0, UCTIONB3Ys (PU3HUECKue
3aKOHBI M IPUHIIMIIBL, HA OCHOBE aHAJIN3a yCIOBHS 3a/1a4d BHIOMPATh (PU3MUECKYIO MOJEIh, BBIICISATh
¢dbu3nveckne BEIMYMHBI W (QOPMYIBI, HEOOXOMUMBIEC UIS €€ pelIeHHs, IPOBOJUTH pPacdEThl U
OIICHUBATh PEAIbHOCTD MOJIYY€HHOTO 3HaYeHHs! (PU3NUECKON BEJTUYHHBI,

pelath KadyeCcTBEHHbIE 3aJjaud: BBICTPaMBaTh JIOTMUECKH HEMPOTUBOPEUUBYIO IIETIOUYKY
paccyXJeHUM ¢ OOpoi Ha U3YyUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

HCI0JIb30BATh MPU PEIIeHUHU y4eOHBIX 3a7a4 COBpEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUU IS
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPIpPETAlUUd W MPEICTaBICHUS y4eOHON U Hay4YHO-TIOMYNISAPHOMN
uH(pOpMalLUY, MOTYYEHHON M3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKH aHAIM3HPOBAThH IMOJIy4aeMYIO
nHpopMaIuo;

MIPUBOJIUTH MPUMEPHI BKIIAJa POCCUNUCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIO0JIb30BAaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCETHEBHOM >KM3HM JUIsl OOecreueHust
0€30MacHOCTH TpU OOpalieHUH ¢ TpuOOpaMu UM TEXHHUUYECKUMH YCTPONCTBAMH, IJII COXpaHEHHS
3JI0pPOBbS U COOIOICHUS HOPM SKOJIOTUYECKOTO TMOBEJCHHS B OKpPYXAIOIIeH cpere;

paboTaTh B TpyIe C BHINOJHEHHEM pPAa3JIMYHBIX COLMANBHBIX POJEH, MIAHHPOBATh PabOTy
TPYIIIbI, PallOHATIBHO PACHpPEeNATh 0053aHHOCTH M IUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX
CUTyallusiX, aJIeKBaTHO OIICHMBATh BKJIAJ KaXJIOTO U3 YYAaCTHUKOB TPYIIbl B pEIICHUE
paccMaTrpuBaeMoil mpooOIeMBbl.

K xonmy oOydenus B 11 Kiacce NpeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:

J€MOHCTPUPOBATh Ha MpHUMeEpax pojb U MecTo (U3UKU B (OPMHPOBAHUU COBPEMEHHOM
HAy4YHOW KapTHHBI MHUpPa, B PA3BUTUU COBPEMEHHOH TEXHWKM M TEXHOJIOTUW, B TMPAKTUYECKOM
NeATeIbHOCTH JII0JIeH, IeJIOCTHOCTh U €IMHCTBO (PU3HUECKON KapTUHBI MUPA;

YYUTBHIBATh  TPAHUIIBI  MPUMEHEHHS  M3YYCHHBIX  (PU3UYECKHX  MOJeNei:  TOYEeYHBIN
ANIEKTPUYECKHUI 3apsijl, JIyd CBEeTa, TOUYEUHBIH MCTOUYHHUK CBETa, SIEpPHAs MOJENb aTOMa, HYKJIOHHAs
MO/I€JIb AaTOMHOT'O si/ipa MpH pelieHnH (Ppru3ndecKux 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IPOLECChl) M OOBACHATH HMX HA OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKNA M KBAaHTOBOM (PU3MKM: 3JEKTpHUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,



XUMHYECKOE, MAarHUTHOE JICHCTBUS TOKA, B3aMMOJCHCTBHE MArHUTOB, JICKTPOMArHUTHAS WHIYKIIHS,
JeWCTBUE MAarHUTHOTO TOJS Ha IMPOBOJHUK C TOKOM M JABIDKYIIMWCS 3apsijl, JIEKTPOMAarHUTHBIE
Koie0aHWs W BOJIHBL, MPSAMOJHMHEHHOE pPACHpOCTpAaHEHHE CBETa, OTPAKEHHUE, TPEIOMIICHHE,
uHTephepeHIys, Tuppakuns U MOJAPU3ALUI CBETa, TUCIEPCUs CBETa, (POTOIIEKTPUUECKU IPPEeKT
(dpotorddekT), cBEeTOBOE NaBICHHWE, BO3HUKHOBEHHE JIMHEWUYATOrO CIIEKTpa aTroMa BOJOPOJA,
€CTEeCTBEHHAS U HCKYCCTBEHHAs pPaJIOaKTHBHOCTH;

ONMCBHIBATH M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUYECKUE, MArHUTHBIC, ONTHYECKHUE,
AIIEKTPUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CPEd) M OSJIEKTPOMArHUTHBIC SBICHHUS (IIPOIECCHI),
UCTIONB3Ys (pU3MUYECKHe BEIMYMHBI: AJIEKTPUUYECKUH 3apsis, CHJIa TOKA, HJIEKTPUYECKOE HANpsHKCHUE,
AIIEKTPUYECKOE COTMPOTHBIICHUE, PAa3HOCTh IMOTEHIMAJIOB, ASJIEKTPOABIDKYIIAs cuja, padoTa TOKa,
WHAYKIMST MarHUTHOTO TMOJIs, cwia Ammepa, cwia JlopeHna, WHIYKTUBHOCTh KaTYIIKH, SHEPTHS
AIIEKTPUYECKOTO M MAarHUTHOTO TIOJIEH, TIEPUOJ] M YacToTa KOJIeOaHWH B KojeOaTeIhbHOM KOHTYpE,
3apsii M cWa TOKa B TPOIECCE€ TapMOHHMYECKHX JIIEKTPOMArHUTHBIX KojeOaHWi, (OKycHOE
paccTosiHME W ONTHYECKas CWJIa JIMH3BI, PH OMMCAHWHU MPABWIFHO TPAKTOBATh (PU3MUYECKHIA CMBICT
WCTIONIb3yEMBIX BEIHMYNH, UX 0003HAYCHUS M €AWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(UBHUYECKYIO BETMUWHY C JIPYTUMU BEITUYHHAMU;

OTMCBHIBATh M3YYEHHBIC KBAHTOBBIC SBICHUS W TPOIIECCHI, MCIIONB3YS (U3NIESCKUE BETUYNHBI:
CKOpPOCTh JIEKTPOMArHUTHBIX BOJIH, JUITMHA BOJHBI M YacTOTa CBETa, DHEPTUS W UMIMYIbC (OTOHA,
MepUo TONypacmajia, DHEPTUs CBSA3M aTOMHBIX sJep, NpPU OMUCAHWW NPABUIBHO TPAKTOBATh
(GU3NYEeCKUi CMBICT HCIIOJIb3YEMbIX BEJIHYWH, MX 0003HAYCHUS W €AWHUIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIME JAaHHYIO (PU3MUECKYI0O BEIMYMHY C JPYTUMH BEIWYMHAMH, BBIYHCISATH 3HAUCHHE
(hbM3UYIECKON BEITMYHHBL;

aHATM3UPOBATh (PU3MUECKUE TMPOLECCHl M SBICHUS, HCIONB3ysd (U3HUECKHEe 3aKOHBI H
NPUHIUTBL: 3aKOH OMa, 3aKOHBI TOCIIEAOBATEIFHOTO U MApAIICIEHOTO COCIMHEHUS TPOBOTHHKOB,
3akoH  [[xoyns—JleHna, 3akOH  BJIEKTPOMAarHUTHOM  MHAYKIMW, 3aKOH  OPSMOJUHEUHOrO
pacrpocTpaHeHHUs] CBETa, 3aKOHBI OTPAKCHUsSI CBETA, 3aKOHBI TIPEIOMIICHHS CBETa, ypaBHEHHUE
OiiamreitHa 11 GoTodpdeKTa, 3aKOH COXpPAHEHHUS SHEPIHH, 3aKOH COXPAHCHHS HWMITYJIbCA, 3aKOH
COXpaHEHHs JICKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHUS MacCOBOTO YHMCIIA, MOCTYaThl bopa, 3akoH
pallMOAaKTHBHOTO paclaga, NpH OTOM pasjnyarh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BRIPAXKCHUE M YCIOBHSI (TPAHUIIBI, 00JIACTH) IPUMEHHUMOCTH,

OTIpENeNATh HAlpaBJICHUE BEKTOpa MHIYKIIMH MAarHUTHOTO IOJIS MPOBOJHHUKA C TOKOM, CHIIBI
Awmnepa u cuisl JlopeHua;

CTPOMTH ¥ OTIMCHIBATh N300paKEHHE, CO3/IaBaeMOE IIJIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTBI 110 HUCCIEJIOBAaHHI0 (DU3UYCCKUX SIBIICHUH M IPOLECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHUIl: MPU 3TOM (POpMYyIHpOBaTh MPOoOIieMy/3a1auy u
THIOTE3y Y4eOHOro SKCIEPUMEHTa, COOHMpaTh YCTAHOBKY W3 NPEIJIOKEHHOTO 00O0pyHIoBaHUS,
MIPOBOJIUTH OTIBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBCHHBIC U3MEPEHUS (PU3MUCCKUX BEJIUYHH, IPU STOM BBIOMpAThH
ONTUMAJIbHBIA CHNOCO0 H3MEPEHHsT U HCIHOJb30BATh H3BECTHBIE METOJbl OLIEHKHU MOTPELIHOCTEN
U3MEPEHUN;

HCCIIEeIOBATh 3aBUCUMOCTH (DPU3MUYECKUX BETUYHMH C MCIOIH30BAHUEM MPSAMBIX U3MEPEHUN: TIPU
3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHPOBAThH PE3YIbTAThl MOJY4YEHHOUN 3aBUCHMOCTH (PHU3UYECKUX
BEITUYMH B BUJIE TaONHII U TpadUKOB, AeNaTh BBIBOABI IO Pe3yabTaTaM UCCIIEI0BaAHUS;

coOuroaTh MpaBmiia 0e30MacHOro TpyJa MpU MPOBEICHUM HCCIIEAOBAHUM B paMKax ydeOHOTro
HKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM M TMPOEKTHOM AEATENbHOCTH C HCIOJIb30BaHHEM
U3MEPUTENIbHBIX YCTPOMCTB U J1aG0OPaTOPHOTO 00OPYAOBAHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3a/JIaHHON (U3UYECKON MOJIeNbo, UCTIONb3Ys (pu3nuecKue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS 3a/1a4ll BHIOUPATh (PU3MUECKYIO MOJETH, BBICTSATh



¢dbusznueckue BeMMYUHBI U (QOPMYIbI, HEOOXOMUMBIC Ui €€ pelIeHHs, MPOBOIUTH PACU€Thl W
OLCHUBATL PCAJIbHOCTDH IMMOJTYYCHHOI'O 3HAYCHUA d)H3quCKOﬁ BCJINYUHDBI,

peliatb KadYCCTBCHHLIC 3alayu: BbBICTpAauWBATL JIOTUYCCKHU HCIPOTHUBOPCUYHMBYIO MLCIIOYKY
paccyXJeHUl ¢ ONOPOl Ha U3yYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UYECKHUE SIBIICHHUS,

HCII0JIb30BATh IIPpHU PCUHICHUN y‘-Ie6HBIX 3aa4 COBPECMCHHBIC PIH(l)OpMaLII/IOHHBIe TEXHOJIOI'UHU HJIA
MOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMM W TPEACTABICHUS Y4eOHOW W HAYYHO-TIOMYJISIPHOM
nHpOpMAIINY, TOJYYCHHON W3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHYECKH AHAIM3MPOBATH IMOJIYyIaeMYIO
WH(POPMAIIHIO;

O6’I)$ICH$ITI) MMPUHOUIIBI HeﬁCTBHﬁ MallluH, HpI/I60pOB U TCXHUYCCKUX YCTpOfICTB, pasiimyuaThb
YCTIOBHSI UX 0€30I11acHOTO MCIIOJIb30BaHUS B TOBCEHEBHOM JKU3HU;

MIPUBOANTH TPUMEPHI BKIIAIa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE TTPOIIECCOB OKPYXKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BAaTh TCOPETUYCCKUC 3HAHUA I10 (1)I/I3I/IKG B HOBCC}IHCBHOﬁ JKU3HU 151 obecrieueHus
0€30MacHOCTH TIpH OOpAIIeHWH ¢ NPUOOpPaMHU W TEXHUYECKUMHU YCTPONCTBAMHM, IJISi COXPaHEHHS
3II0OPOBBS U COOTIOJICHHUSI HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPY)KAIOIIEeH Cpee;

paboTaTh B TpyIIe C BBIIOJHEHHEM pPa3IMYHbIX COLMAIBHBIX pPOJIEH, MIaHUpPOBaTh PabOTy
I'pynmnsl, palioOHAJIBHO paclnpeacisaTh 00s13aHHOCTH U INTAHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX
CUTyallMdaX, aJACKBATHO OICHHMBATH BKJIAJ KaXAOIr0 HW3 YYAaCTHHKOB TpPyHIlbl B PCHICHUC
paccMaTpuBaeMoin MpooOJIEeMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosunyecTBo yacoB DJIeKTPOHHbIE
Ne i/ HanmeHnoBaHMe pa3je/ioB U TeM NPOrpaMMbl (uu¢poswIe)
Bcero Konrpoabnsie | Ilpakrnyeckue oGpazoBaTeIbHbIE
padoThbI padoThbI pecype
Paznea 1. PUSBUKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 1 bubnmorexa LIOK
' https://m.edso0.ru/7f41bf72
Hroro no pazneny 1
Paznesn 2. MEXAHUKA
bubmmoreka [JOK
2.1 Kunewaruka 10 https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
22 Jluammka 10 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpPAaHEHHS B MEXaHHUKE 8 1 1 https://m.edsoo.ru/7f41bf72
Wroro o pazgeny 28
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOH TeOpUU 8 bubmorera [JOK
' https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
32 OCHOBbI TCPMOAMHAMHKH 8 ! https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
3.3 ArperaTHble cocTOsIHUS BelecTBa. Da3oBble MEpexo/ibl 1 https://m.edsoo.ru/7f41bF72
Wroro no pazneny 17
Paznea 4. JIEKTPOJIMHAMUKA
bu6nmoreka [JOK
4.1 DICKTPOCTATHKA o https://m.edsoo.ru/7f41bf72
49 IToCcTOSIHHBIN dIEKTPUYECKUN TOK. TOKU B pa3iInYHBIX 11 1 ) bubnuoreka [IOK

cpenax

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

20

Paznena 5. HazBanue

Hroro 0
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

KosnyecTBo yacos DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3jeioB U TeM IPOrPaMMbI (uu¢pposrIe)
Beero Konrtpouasnsie | IIpakTnueckue 0GpazoBaTeIbHbIE
padoThI padoThI pecype
Pazgea 1. QJIEKTPOJANHAMMUKA
bubmmoreka [IOK
11 MaruautHoe nose. DIeKTpOMarHuTHas MHIYKIUS 11 1 2 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS 1 BOJIHbI
bu6moreka [IOK
2.1 MexaHnyecKkue 1 3JeKTpOMarHUTHbBIE KOJIeOaHUs 9 1 1 https://m. edsoo.ru/7f41c97¢
bu6moreka [IOK
2.2 MexaHnyeckue 1 3J1eKTPOMarHUTHbBIE BOJTHBI 5) 1 https://m.eds0o.ru/7f41c97¢
bu6mmoreka [IOK
23 Omrrika 10 ! 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIEITMAJIBHOM TEOPUH OTHOCUTEJIbHOCTH
3.1 OCHOBBI CHIEITUATBHON TEOPUH OTHOCUTEIBHOCTH 4 Eubmrorexa TOK
' https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DNeMEeHTbl KBAHTOBOU ONITUKU 8 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A7pO > ! https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 17
Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU
5.1 DeMeHTBl aCTPOHOMUHU U aCTPOUUKU 5 bubmiorexa [JOK

https://m.edsoo.ru/7f41c97c
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Wroro no pazgeny 3)

Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O06o06maromniee TOBTOPCHHE 4 E;i?;ﬁf;;gﬁﬁf 11c97c
Hroro no pazneny 4

PesepBHOE BpeMms 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoJsmn4yecTBo 4yacoB DJIeKTPOHHBbIE
Ne Tema ypo+ P
w/n <a K I Mara uudposbie
Bcero OHTpﬁo.]H)HLIe paKTﬁI/I'IECKl/Ie W3yeHus 06PA30BATEbHBIC
padoTsI padoThbI pecype
1 ®u3uKa 1 Hay4YHbIE METOJIbI IO3HAHUS OKPYKAOIIETO 1 bubnuorexa [JOK
MHpa. MexaHn4ecKoe IBHKEHNE. XapaKTEPUCTHKU https://m.edsoo.ru/ff0c32e2
2 Tpaexropus. Ilyts. Ilepememienne PaBHoMepHOE 1 bubnuorexa [JOK
MIPSIMOJIMHENHOE JIBUJKECHHE https://m.edsoo.ru/ff0c33e6
3 YpaBHEHHE paBHOMEPHOTO MPSAMOJHUHEITHOTO 1 bubmuorexa [JOK
nBIkeHud. Penrenne 3amau https://m.edsoo.ru/ff0c3508
4 PaBHONEpeMEHHOE TPSMOJIMHEWHOE IBUKEHUE 1 bubmorexa LOK
P P ! https://m.edsoo.ru/ff0c3620
5 IpadunKM paBHOMNEPEMEHHOIO ABUMKEHUA 1 bubmiorexa LIOK
P P P A https://m.edsoo.ru/ff0c372e
6 KpuBonuneiiHoe npmxeHue. J[BrmkeHne MaTepuaibHOR 1 bubnuoreka [IOK
TOYKH MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
7 CBoboaHoOe majgieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS
JlabopatopHas padora Nel «3yueHue IBUKEHUS TeNa O bu6mmoreka [JOK
8 1 1 :
OKPY>KHOCTH.)» https://m.edsoo.ru/ff0c39cc
[ToBTOpenue u 06001IeHNE 3HAHUIT 110 TEME PEIlIeHUs
9 3anay no reme «Kunematuka» 1
' KonTposib 3Hanuii.
CamocTtosarenpHas paborta o teme «Knnemarukay»
ITpunuun otHocuTenbHOCTH ["anumnes. MHepimanbHbie bubmuoreka [JOK
8 . 1 .
cuctemsbl otrcuerta. [lepBbiii 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [lpuHunn cyneprno3unuu cuil. 1 bubnuoreka [JOK
Bropou 3akoH HbroToHa 1711 MaTepuaabHOU TOYKU https://m.edsoo.ru/ff0c3be8
10 Tperun 3akoH HproTOHA [17151 MaTepHaIbHBIX TOYEK 1 bubmiorexa LIOK
P g P https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro tarorenus. Cuna tsxectu. Ileppas 1 bub6nuorexa [IOK
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KOCMHYCCKasl CKOPOCTb

https://m.edsoo.ru/ff0c3d00

bu6mmoreka [{OK

12 Cuna octH. 3akoH ['yka. Bec Tena
ypyr Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunment tpenus. Cuia
13 com OTEIBJICHI/I?[ m %Iq)IIBI/I)KeHI/II/II) TeJa B KUIKOCTH HIIN bubnmorexa LIOK
P p https://m.edsoo.ru/ff0c3f76
rase
[TocrynarensHOE U BpanaTeIbHOE JBUKEHUE
14 a6COJ'iHOTHO TBE] ﬂoropTena MowmenT cuibl. [1nedo bubmmorexa LIOK
p ] . ) https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CJIOBHSI PaBHOBECHS TBEPJIOTO Tela
Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
15 MaTeyHaﬂLHLIXpTOqu WM J'II)(; CHJIBI. 3aKOH bubmorexa [JOK
p ) Y ) https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITYJIbca. PeakTMBHOE IBIKCHHE
PaboTa u momHOCTS cuitbl. Kunetnaeckas sHeprust
16 MartepuaibHO Touku. Teopema 00 H3MEHEHUH bubmorexa LOK
. ] https://m.edsoo.ru/ff0c4502
KHHETHYECKOW DHEPTUU
TTorennmansHast sueprus. IloTeHIManbHas YHEPTUS
17 o nedopmu 0121HH01/1“H WHBI HOTeHuI;IanLHaﬂ bubunorexa LIOK
yipyr PMHP pyx ) https://m.edsoo.ru/ff0c461a
SHEprus Tesia BOJIM3H MOBEPXHOCTH 3eMJIU
[ToTeHnmanpHble U HEMOTEHIMANbHbIE CUJIbI. CBSI3b
18 paboTHl HEMOTEHITMATIBHBIX CHUJI C U3MEHEHHUEM bubnunoreka [JOK
MEXaHUYE€CKOW SHEPTUU CUCTEMBI TeN. 3aKOH https://m.edsoo.ru/ff0c478c
COXPAaHEHHUS MEXaHUYECKOU IHEPTUU
JlaGopaTtopHas paborta «lccnenoBanue cBs3u pabOThI
19 CHJIBI C U3MEHEHHEM MEXaHWYECKOM SHEepruu Tena Ha
MIpUMeEPe PACTIKEHUS] PE3HHOBOTO JKI'yTa
20 KontponbHas padoTa no teme «Knnemaruka. bubnunoreka [JOK
JlnnaMuka. 3aKOHbI COXpaHEHHUS] B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIO)KEHUST MOJIEKYIISIPHO-KUHETUYECKON bubnuoreka [JOK
21 _
teopun. bpoynosckoe nBmwxkenue. Auddysus https://m.edsoo.ru/ffOc4dc2
XapakTtep ABUKEHUS U B3aUMOJCHCTBUS YaCTHI]
22 BellecTBa. Moaenu cTpoeHus ra3oB, )KUJIKOCTEH U

TBEPABIX TEN
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Macca monekyn. KonnuectBo Bemectsa. [locrosiHnas

2
3 ABoraapo
24 TermmoBoe paBHOBecue. Temneparypa u €€ H3MEpEHHUE.
[IIkasia remneparyp Lenscus
. bubmmoreka [{OK
25 Wneansusiii raz 8 MKT. OcnoBroe ypaBHenue MKT https://m. edsoo.ru/ffocAfde
AOcoJroTHast TeMIiepaTypa Kak Mepa cpeaHeit
26 KHHETHYECKOM dHE Ir)nnypBHmeHHﬂpMOJI;eIi[ | bubmmorexa LIOK
PrHH A . e https://m.edsoo.ru/ff0c511e
YpaBHeHne MeHieneeBa-Kianelipona
27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
o8 3aBUCUMOCTU MEXKTy TTapaMeTpamMu COCTOSTHHS
pa3peKEHHOTO rasa
N3omnporieccr B uaeanbHOM Ta3e U UX rpapuieckoe bubmuorexa [JOK
29 .
MPEJICTABJIICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprus TEpMOJIMHAMUYECKOW CUCTEMBI U
CIIoco0nI €€ m3MeHeHnsI. KoIm4ecTBO TeIIOTh B bubnuorexa [JOK
30 _
pabota. BHyTpeHHss SHEPTHS 0THOATOMHOTO https://m.edsoo.ru/ff0c5952
WJICAIbHOTO Ta3a
31 Buab! Tenonepenaun bubmorexa [IOK
! peAl https://m.edsoo.ru/ff0c5c36
30 VenbHasg TEIUIOEMKOCTD BemiecTBa. KoanuecTBo bu6mmoreka [JOK
TEIUIOTHI IIPH TEIUIonepeaaue. AauabaTHbIN MPOIECC https://m.edsoo.ru/ff0c5c36
33 [IepBrIi1 3aKOH TEPMOAMHAMUKHU U €TI0 IPUMEHEHUE K bubnunoreka [JOK
H3o0ImIpoIeccaM https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nporieccoB B mpupoae. Bropoit 3akon bubnunoreka [JOK
34 _
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
N N bubnuoreka [JOK
35 [Ipunuun neiictust u KI1/] TennoBoit MammHel https://m.edsoo.ru/ffoc600a
36 Huxn Kapuo u ero KIT1/]
37 DKoJIoTHYeCcKHe MpoOIeMbl TEIIOHEPTEeTUKH
38 O6o6maromuit ypok «MonekynspHas ¢puzrka. OCHOBBI bubnmoreka [JOK

TCPMOJUHAMUKN))

https://m.edsoo.ru/ff0c6938
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39 KonTpomnsHas padora o Teme «MonekynspHas pu3nka. bubnuorexa [JOK
OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u KoHaeHCcaus. Vicnapenue u bubnuorexa [JOK
KUIICHHE https://m.edsoo.ru/ff0c63b6
a1 AOCOJIIOTHAs! U OTHOCUTEIbHAS BIAXKHOCTH BO3IyXa. bubnuorexa [JOK
Hacsiennsiit nap https://m.edsoo.ru/ff0c64d8
TBe€] .K 0 € Tela.
P s e Bumrra LOK
p P - A https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIE MaTEPUATBI
43 [InaBnenue n kpucraumsanus. Y JesibHas TEIUIoTa bubnnorexa [JOK
rnaBneHus. Cyonmumarus https://m.edsoo.ru/ff0c6708
bu6moreka [IOK
44 VYpaBHeHuUe TEIJIOBOTo OanaHca https://m. edsoo.ru/ff0c6820
DIIeKTpU3aus Tell. DNeKTPUYECKUW 3aps. J(Ba Buia bubmuorexa [JOK
45 _
AIEKTPUUECKUX 3apsII0B https://m.edsoo.ru/ff0c6bcc
16 [IpoBOAHMKH, TUATECKTPUKU U MOTYIPOBOJIHUKH. 3aKOH bubnuoreka [IOK
COXpAaHEHUS JEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
B3aumoneunctsue 3apsinoB. 3akoH Kymnona. TouedHbln bubnuoreka [IOK
47 . _
BIEKTPUUECKUU 3apsifl https://m.edsoo.ru/ff0c6ces
o | e e o Bumorera LOK
YHCPTIOSHI p ' https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTU
49 PaboTa cun anekrpocrarudeckoro moJs. [lorermuan. bubnunoreka [JOK
Pa3HocTh moTeHIIMAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHMKY U AUDIEKTPUKH B IIEKTPOCTATUYECKOM bubnunoreka [JOK
noJie. Jlusnexrpruyueckasi MPpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
. bu6mmoreka [JOK
51 OnekrpoeéMkocTb. KonneHncarop https://m. edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA. DHEPIHs bubnuoreka [JOK
3apsHKEHHOr0 KOHJIEHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 JIaGopatopHas pabota "M3MepeHue 31eKTpoEMKOCTH

KOHJIeHcaropa"



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

[IpuHLMI NENCTBHS U IPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJILHOTO ammapara, CTpyrnHOIo IpUHTEpa.

o4
DneKTpocTaTHUecKas 3alluTa. 3a3eMJIeHUe
AIIEKTPONTPUOOPOB
DNEeKTPUYECKUN TOK, YCIOBUSI €T0 CYIIECTBOBAHMSL.
55 [TocTosnnsIit Tok. Cuna Toka. Hanpsoxenue.
Conpotusienue. 3akoH OMa JJ1s ydacTKa Ienu
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE
56 COEJIMHEHUE TI OBOJ;HI/IIIEOB Jlabo a’TO Hasi paboTa bubmiorexa HOK
P ) PATOPHAA p https://m.edsoo.ru/ff0c74f0
«M3yueHne cMemaHHOro COeIMHEHUS PE3UCTOPOBY
PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH bubmuorexa [JOK
57
Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axon Oma U1 MOJIHOM (3aMKHYTOM) JIeKTpUYEeCcKOM
58 nern. KopoTkoe 3ambikanne. JlabopatopHas pabora bubmuorexa [JOK
«M3mepenue I/IC UCTOUHMKA TOKA U €70 BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
COMPOTHUBIICHUS
DJIEKTPOHHAs MPOBOIUMOCTb TBEP/IBIX METAIIIOB.
59 3aBUCUMOCTb CONTPOTUBJICHUSI METAJIJIOB OT
temiieparypbl. CBEpXIpOBOIUMOCTD
60 DJIEKTPUYECKUHU TOK B BakyyMe. CBOUCTBA
AJIEKTPOHHBIX ITYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U MPUMECHAs
61 i OIZ(;-II?I/IMOCTI) Cl;on'CTBa p—n-mie exorz)[a bubnnorexa LIOK
P ) P ' https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBEIE TPUOOPHI
DNEeKTpUUYECKUH TOK B PaCTBOPAX U paciiaBax
62 AJIEKT pOJ'II/ITOB DnexT lz)nnmtfecxaﬂpnnccounaum bubmorexa LIOK
P ’ p ’ https://m.edsoo.ru/ff0c82ba
DIIEKTPOIN3
63 DneKTpUYecKUr TOK B razax. CaMOCTOSTENbHBIN U bubnuoreka [JOK
HECaMOCTOATENbHBIM pa3psaa. MoiHus. [1nazma https://m.edsoo.ru/ff0c84ae
DnexTpuyeckue IpuOOphl U YCTPOMCTBA U UX
64 1} aKTIl/:I)‘{eCKOC i IEMCHEHI/I@ }{'I I;.BI/IJ'Ia TEXHUKH bubmiorexa LIOK
p p P https://m.edso0.ru/ff0c86fc
0€3011aCHOCTH
65 O06006manmui ypok «IIEKTPOTUTHAMUKA)) bubnmoreka [JOK
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https://m.edsoo.ru/ff0c88be

KonTpomsHas paboTta 1o Teme «DIeKTpOCTaTHKA.

66 [TocTosTHHBIH AIIeKTpUYECKH TOK. TOKH B pa3IMnIHbIX 1 bubmmorera [JOK
: https://m.edsoo.ru/ffOc8a8a
cpenax»
. " " bubnuorexa [JOK
67 PesepBHbIi ypok "DnekTpoAMHAMHKA 1 https://m.edso0.ru/ff0c8c56
68 PesepBubiit ypok. O600maromnuii ypox mo temam 10 1 bubnuorexa [JOK
KJ1acca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KVIACC

Ne KosnyecTBo yacoB DJIeKTpOHHbIe HH(poBbIE
Tema ypoka Mara
n/m Beero Konrtpouasnsbie | [IpakTnueckue W3yuenus o0pasoBaTe/bHbIe
padoThI paboThI pecypchl
[TocTosiHHBIE MarHUTHI U UX B3aUMOJECHCTBUE.
1 MaruuTHO€ noJsie. BeKTOp MarHUTHOM MHIYKIUH 1 bubmorexa LIOK
o YRUHH https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHOM MHIYKIIUU
2 MarnuTHO€ 10JIe TPOBOIHUKA C TOKOM. OTBIT 1 bubmmoreka [{OK
Opcrena. BzanmoaelicTBre mpoBOAHIUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTtopHas pabota «3yueHrne MarHuTHOTO 1 1 bubnuoreka [JOK
TT0JIS1 KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HAa MPOBOJIHUK C
4 TokoM. Cwmta Amriepa. 1 bubmuotexa [JOK
N3ydenune neicTBUS MOCTOSHHOTO MAarHUTa Ha https://m.edsoo.ru/ff0c9ac0
pamMKy ¢ TOKOM.
eiicTBHME MarHUTHOTO TOJIS Ha JABHX cst
5 3Ha sDKEHHYI0 yacTuily. Cumna HOI[CH ;[HI?:(;)OTa 1 bubmiorexa HOK
P yro Y. PeHIA. https://m.edsoo.ru/ff0c9df4
cunbl JIopeHia
DOnexTpoMarHuTHast uHAyKus. [IoTok BekTopa
6 MarHuTHOM uHAyKuuu. I C uuaykuu. 3akoH 1
ayieKTpoMarHuTHoi unaykuuu dapanes
7 JlabGopaTtopHnas paborta «lccnenoBanue siBICHUS 1 1 bubnnoreka [JOK
AJIEKTPOMArHUTHOW WHTYKIIHI https://m.edsoo.ru/ff0cal50
NuaykTUBHOCTG. SIBIE€HHE CaMOUH un. DJ1C
8 Cal\:[HOyI/IH,H AU, DHEPrus MaFHI/ITHgl}"I(I: LII'IOJ'ISI : 1 bubmiorexa HOK
YR p https://m.edsoo.ru/ff0ca600
KaTYIIKH C TOKOM. DJIEKTPOMAarHuTHOE MoJie
Texuuueckue ycTpOHCTBA U UX MPUMEHEHUE:
9 MMOCTOSIHHBIE MArHUTBI, JIEKTPOMArHUTHI, 1
AJIEKTPOJIBUTATENb, YCKOPUTEIHN JIEMEHTAPHBIX
YacTHUI, THAYKIIMOHHAS [I€Yb
10 O6o006maromuii ypok «MarHuTHoe moJe. 1 bubnuoreka [JOK

3J'ICKTpOMaFHI/ITHa${ HWHIYKIHW)

https://m.edsoo.ru/ff0cab82
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11

KonTtponsHas padora o Teme «MarHuTHoE T0JIe.
DNEKTpOMarHuTHAsE MHIAYKLIHS»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXAHUYECKHE KOJICOAHNS.
I"apmonnueckue koaeOanus. YpaBHEHUE
rapMoHHUYecKuX Kojiebanuii. [Ipespaiienue
SHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabota «lccnenoBanue
3aBUCHMOCTH TIEPHOJIa MaJIbIX KOJIeOaHM rpy3a Ha
HUTHU OT NJIMHBI HUTHU U MACCBI I'py3ay

14

Konebarenbubin koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHus B UA€aIbHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS MEXTY
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
KoJIeOaHUSIMHU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHMS SJHEPTUU B
nealbHOM K0Je0aTeJIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBienue o 3aTyxaromux KojaeOaHUSX.
BoinykieHHbIE MEXaHUYeCKHe KOJIeOaHHUsl.
Pe3onanc. BeiHyX/I€HHBIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid Tok. CUHYCOUIAIbHBIA IEPEMEHHBIA
TOK. MOITHOCTh EPEMEHHOT0 TOKA. AMIUTUTYIHOE
U JCUCTBYIOIIEe 3HAUEHHE CUJIBI TOKA U
HaAMPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IpousBoacTso, nepenava u
oTpeOJIeHNE AIIEKTPUIECKON DHEPTUH

19

YCTpONCTBO U MPAKTHUECKOE IPUMEHEHUE
AJIEKTPUYECKOT O 3BOHKA, FT€HEpaTOpa MEPEMEHHOTO
TOKa, IMHUMN AJIeKTporepeaay

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHUE PHUCKH IIPpU TPOU3BOJACTBC
QJICKTPOOHCPIUH. Ky.]'IBTypa HCIIOJIb30BAaHUA
QJICKTPOOHCPIUU B MMOBCEIHEBHOU JKU3HU

21

MexaHu4deckue BOJIHBI, YCIIOBUS paClIPpOCTPAHCHUA.

bu6mmoreka [JOK
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[Tepuoa. CxopocTh pacpoCTpaHEHUs U JUIMHA
BOJIHBI. HonepeqHHe 1 MMPOAO0JIbHBIC BOJIHBL

https://m.edsoo.ru/ff0ccab4

3ByK. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa

bubmmoreka [{OK

22
ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNEeKTpOMarHUTHbIE BOJIHBI, UX CBOUCTBA U bubnuorexa [JOK
ckopocTb. [1Ikana 3neKTpoOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMIIBI paANOCBA3U U TeneBUACHUA. PazpuTue
CpeACTB CBsi3U. Pannonokanms
bubmmoreka [IOK
25 Kontponbnas padota «KonebaHust u BOJTHBDY https://m.edsoo. ru/ff0cc6fe
[IpssMonMHENHOE pacIpOCTPaHEHNE CBETA B
26 O§HO OJTHOM cpe, pe T(?qqumﬁ HCTOYHUK CBETA bubunorexa LIOK
p pene. ' https://m.edsoo.ru/ff0cd350
Jlyu cBeta
OtpaxeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETA. bubnuoreka [IOK
27 -
[TocTpoenre n300pakeHUH B TIIIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
[Ipenomiienue ceera. [lonHoe BHyTpeHHEE
28 0Tp axxenue. [IpenenbHbIN yroma n};g:{oro bubmiorexa HOK
p - pel r https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHHUS
JlaGopaTtopHas pabora «3mMepeHne nmokazaresns bubnuoreka [JOK
29 _
MPETOMIICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenne n300pakeHUl B JIMH3E. bubnuoreka [JOK
dopmysia TOHKOHN JUH3bL. Y BEIMYEHUE JTUH3bI https://m.edsoo.ru/ffOcddle
31 JlaboparopHnas padota «MccnenoBanue CBONCTB
M300paKeHU B JINH3AX)
Hucnepcus ceeta. CloxkHBIN cocTaB 06e10ro cBeTa.
32 IBeT. JTaboparopnas padota «HabmroneHue
JIMICTIEPCUU CBETa»
Wutepdepenius cera. udpakius cera. bubnuoreka [IOK
33 N .
JudpaxiponHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeunocTts cBeTOBBIX BOJH. [lonsipuszanus ceera bubmorexa LIOK
P ) pHsan https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckre npuOOPHI M YCTPONUCTBA U YCIOBUS UX
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0€3011aCHOTO PUMEHEHUS

36 I'paHu1IBI IPUMEHUMOCTH KIIACCUYECKOU MEXAHUKH. bubnuorexa [JOK
[ToctynaTel cnenuabHOU TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJIEHHE bubnuorexa [JOK
BPEMEHHU U COKPAILIEHUE JUTUHBI https://m.edsoo.ru/ff0cfa42
DHEprusi ¥ UMIYJbC PEISITUBUCTCKOW YaCTHUIIBI.
38 CBSI?I;)B MAaccChI € :}a,He FI:/IeI/fH UMITYJTECOM SH: TS bubmorexa [TOK
p Y ’ P https://m.edsoo.ru/ff0cfc68
TTOKOS
39 Kontponbnas padota «Ontuka. OCHOBBI bubnuorexa [JOK
CHEIMAJIBbHON TEOPUN OTHOCHTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna I1nanka. DHeprust 1 UMITYJIbC bubmuotexa [JOK
dboTtoHa https://m.edsoo.ru/ffOcfel6
a1 OTtkpeiTHe U uccienoBanre Gotodddexra. ONbITHI bubmuotexa [JOK
A.T. CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl poTodrhdekra. YpaBHeHHe DHHIITCHHA TS bubnuoreka [IOK
dbotorddexra. «KpacHas rparuiay Gororddexra https://m.edsoo.ru/ff0d015e
43 JaBneaune cBeta. Onbite [1. H. JIeOGenena. bubmuorexa [JOK
XHUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texuuueckue ycTpOHCTBA U MPAKTUYECKOE
44 npuMeHeHue: poTorneMeHT, PoToaaTUuK,
coJiHe4Hasi OaTapesi, CBETOIUO T
45 Pemrenue 3agau mo reMe «21eMeEHTHI KBAHTOBOU bu6mmoreka [JOK
ONTHKN» https://m.edsoo.ru/ff0d0302
16 Mogenb aroma Tomcona. OnbiTel Pezepdopaa mo bubmuoreka [JOK
paccesiHuio a-yactuil. [lnanerapHas Mojens atoma https://m.edsoo.ru/ff0d091a
bubmuoreka [JOK
4t Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u noriouieHrue GOTOHOB MPHU MEPEXOE
48 aTOI\?I]: C OJTHOTO OI;IH;I 3He(br1/11/1 Ha ‘ oﬁpBI/I HBI bubmiorexa LIOK
a yp p AIPYToH. BU https://m.edsoo.ru/ff0dOafa
CIEKTPOB
49 BounHoBeIE cBOMCTBA yacTull. Bosibl ne bpowis. bubnmoreka [JOK

KopnyckynsapHo-BoaHOBOW ayann3m. CHOHTaHHOE

https://m.edsoo.ru/ff0d0ca8
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W BBIHY>KACHHOC N3JTYyYCHUC

50

OtkpsiTie paguoaktuBHOCTH. OnbITHI Pesepdopaa
I10 OIIPEJIETIEHHUIO COCTaBa PaJHOaKTHBHOIO
W3JTYYCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

Csowucrsa anbda-, 6era-, raMma-u3IydeHusl.
Bmmsuane PaanOaKTUBHOCTH HaA JKUBLIC OPraHU3Mbl

52

OTtkpbITHE IPOTOHA U HEWTpoHa. M30TOMbI. AMbda-
pacnaj. DJIeKTPOHHBIW U TO3UTPOHHBIH OeTa-
pacnaz. I'aMma-u3nydeHue

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSA3U HYKJIOHOB B sipe. SnepHbie
peakuuu. Snepusid peaktop. [Ipodremst,
MEPCIIEKTUBBI, YKOJIOTUYECKUE ACTIEKTHI IIEPHON
SHEPreTUKU DIJIEMEHTAPHBIE YaCTHUIIbI

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

KonTtponbHas padota «CBeToBbIe KBaHTHI. Du3nKa
aTOMHOTO S1pa.»

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be31H0T0 HeOa. Co3Be3nus, IpKUE 3BE3 b,
IUTAHETHI, NX BUAUMOE ABrkeHne. CollHeuHas
cucTeMa

56

Counnie. CoHeuHast akTUBHOCTE. MICTOYHUK
sHepruu CoJIHIA U 3BE3]]

57

3B€3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3IbI
IJIaBHOM MOCJIEI0OBATENIbHOCTH. BHYTpeHHEee
cTpoeHue 38€3/1. CoBpeMEeHHbIE MTPEJCTABICHUS O
MPOUCXO0XKACHUHU U 3BoJItoIMK COJIHITA U 3BE3]]

58

Miueunbn [Iyre — nama [Manakruka. [lonoxenue u
nsrkenne Connua B [anaktuke. ['anakTuxy.
YepHble AbIPHI B 5JIpax TajJaKTUK

59

Bcenennas. Pa30eranue ranakrtuk. Teopus
bospmoro B3peiBa. PennkroBoe nsinydyeHue.
MerarajlakTuka

60

HepemeHHHe Hp06J'IeMBI ACTPOHOMUU

61

KOHTpOJ’IBHaﬂ pa60Ta «DIIEMEHTBI ACTPOHOMUHU U
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acTpoUZHKI

62

O6o06maromuit ypok. Ponb pusuku n actpoHOMuUM B
SKOHOMHMYECKOM, TEXHOJIOTHYSCKOM, COIMMAIFHOM 1
ITHYECKOH cdepax JesTIHHOCTH YeJIOBeKa

63

O6o6maromuii ypok. Ponb u mecto pusuku u
ACTPOHOMHH B COBPEMEHHOM HAay4YHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Ponb ¢pusndeckoii Teopuu B
(hopMUPOBaHUY MPECTABICHUN O GU3HUECKON
KapTHHE MHpa

65

O606maromuit ypok. Mecto gpusndeckoit KapTHHbI
MHpa B 00I1IeM PsIIy COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX NPEJCTABICHNUN O IPUPOJE

66

PesepBHBIl ypok. MarautHoe noiie.
ONEKTPOMAarHUTHAsI MHYKIIHs

67

PezepBHbiil ypok. Ontuka. OCHOBBI ClIEIIMATBHOM
TEOPHUH OTHOCUTEIILHOCTH

68

Pesepnnrii ypok. KBantoBas ¢puznka. I1eMeHTHI
ACTPOHOMUU U acTPOPU3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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