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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3Mke Ha YpOBHE CpeaHero obOmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHWI K pe3yjibTaTaM OCBOCHHUS OCHOBHOH 00pazoBaTeIbHOM
nporpammel, npeactaBieHHBIX B OI'OC COO, a Ttakke ¢ yuéroM (denepanbHO padoueit
nporpamMmel BocnuTanuss v KoHuenuuu mnpenoaaBanus ydeOHoro mnpenMera «®Pusuka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauuy, pealn3ylOIMX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COJAEpIKaHUE,
YCTaHABIMBAET PEKOMEHYEeMYIO MOCJIeI0BaTeIbHOCTh M3YyUYEHHUs TEeM U pas3fiesioB yueOHOro
npeaMera ¢ y4€ToM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mporecca, BO3PAaCTHBIX oOcoOeHHOcTe oOywaromuxcs. IIporpamma mno  ¢usuke gaér
MPEJICTABICHUE O LENSIX, COJACP)KAHUM, OOIIel cTpaTeruu OoOydeHHUs, BOCIIUTAHUS U Pa3BUTHUS
oOydaromuxcs cpecTBaMu yueOHoro npeamera «Dusnkay Ha yriryOJIEHHOM YPOBHE.

N3yuenne kypca QHU3UKK YIIIyOJNEHHOTO YPOBHS IO3BOJIIET pEAIM30BaTh 3a]aud
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
WHTEJJICKTyallbHBIX U TBOPUYECKHUX CHOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOMUMBI ISl TPOJOJDKEHUsT o0pa3oBaHHs B OpraHu3alusax MpodeccruoHalIbHOTO
00pa30oBaHUs MO PA3IUYHBIM (PU3MKO-TEXHUUECKUM U MH)XEHEPHBIM CIELUAIbHOCTSIM.

B mporpamme no ¢usuke ompenensroTcsl IUIaHUPYEMBbIE pe3ysbTaThl OCBOCHHS Kypca
bu3MKK Ha YpOBHE CpelHero oO0mero oOpa3oBaHUs: JHYHOCTHBIE, MeETAaNpeIMETHbIC,
npeaMeTHbIe (Ha yriayOnéHHOM ypoBHE). HaydHO-MeToq0I0rn4eckoii OCHOBOM [isl pa3paboTKu
TpeOOBaHUN K JMYHOCTHBIM, METAlPEIMETHBIM M IMPEIMETHBIM pPe3yJbTaTaM O0yYaromInuXcCs,
OCBOMBIIIKX MPOrpaMMy 10 (GU3MKE HA YPOBHE CPETHETO 0OIIEero 00pa3oBaHMs Ha YTIyOJIEHHOM
YpPOBHE, SIBIISIETCS CUCTEMHO-ESTEIbHOCTHBIN MOAXO/.

[Tporpamma o (pus3mKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOSHHUS Kypca ()M3MKH Ha YriyOJIEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM 00yUeHus;

coJiepkaHue yueOHoro npeamera « PU3uKay mo rogam o0ydeHHsL.

[TporpamMa mo Qu3MKe HMEeT NPUMEpPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHa
YUUTEISIMHU (PU3UKU JUISl COCTABIIEHUSI CBOMX pabOUUX MPOrpaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPUYECKYIO WHUIMATHBY YyuYWTelNed U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pEaJU3alUd PA3IMYHBIX METOJWYECKUX TOAXOAO0B K
npenojiaBaHuio (U3UKU Ha YIIIyOJIEHHOM YPOBHE IPU YCIOBMM COXpPaHEHHUs 00s3aTebHOM
YacTH COJIEpP KaHUs Kypca.

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «®U3UKA»

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BHICTYIAs B KaueCTBE yueOHOTo
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaloIeM MHDE.
[konpHBIH Kypc (U3MKK — CHCTEMOOOpA3YIOUIUN [Jisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U ABJICHUH, N3y4aeMBbIX
XUMHeEH, Ouonorueit, gusnueckoil reorpadueit u actpoHomueil. VMcnonab3oBaHHe W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAernsio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromierocs, B (OpMHpPOBAHUE
YMEHUI MPUMEHATh Hay4YHbI METOJ MO3HAHUS NIPU BBITOJHEHUH UMH YUEOHBIX UCCIICIOBAHHM.



B ocHOBy kypca pu3uku Ha ypoBHE CpeIHEro oOIero oOpa3oBaHMs MOJOXKEH PsIl UICH,
KOTOpPbIE MOKHO paccCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPXKUT MaTepuall U3 BCEX pa3fiesioB (PU3MKHU, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Heil marepuan Kypca (us3uku oObenuHEH
BOKpPYT (pu3mueckux teopuil. Bemymmum B Kypce siBisercss (JOpMUpPOBaHHME IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHIMana (U3NIECKON HayKH, OCMBICTICHHE CBSI3HM Pa3BUTHUS (PH3UKU C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoui Hnanpasiennocmu. Kypc ¢Gusukm  yriryOJI€HHOTO  YPOBHSI
IperonaraeT 3HakOMCTBO C HIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJIOTUYECKUX MPUII0KEHUH
M3YYEHHBIX TEOPUM U 3aK0oHOB. IIpu 3TOM paccmarpuBaroTcs Ha ypOBHE OOLIUX IPEACTaBICHUN
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSi3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYyKIeHHS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkaHus MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOrO noaxoAa. s pusnku peanuzanus 3TUX NPUHLIUIIOB Oa3upyeTcs Ha
UCTIOJI30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO IEHWCTBYIOIIEro (akropa
yuebHoro mpouecca. [lng yrayOn€HHOro YpoBHS — 3TO CHUCTEMAa CaMOCTOSITENbHOIO
YUEHHUYECKOr0 3KCIIEPUMEHTa, BKIIOYAIOIIEr0 (DPOHTaIbHBIE YYEHHUYECKHUE OIbITHI IpU
U3y4YEeHUM HOBOIO MaTepuaisa, JiaboparopHble paboTel U palboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanu3anui (pU3MIecKoro MpakTukyma. B mepBom ciydae mpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie mepBoro ¥ BTOPOrO TMONYTOAUil B
KaXJIOM M3 3THX KjaccoB. BTopoil crmocod — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX PabOT, KOTOpPhIE MPOBOJAATCS B Mpoliecce u3yueHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITENIbHOE MCCIIE0BaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIaroBoil HHCTPYKIIMH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NpaKkTUKyMa MpecTaBleHa eAUHBIM NepeyHeM. BrIOop TeMaTuKu ISl 3TUX BHJIOB YUYEHMUYECKHX
MPAKTUYECKUX PabOT OCYyIIECTBISETCS YYaCTHHUKAMU 00pa30BaTEIbHOIO Ipoliecca UCXOAS M3
OCOOEHHOCTEH TMMOYpPOYHOTO IUIAHUPOBAHUS M OCHAIIeHWs kaOwHeta ¢(usuku. [lpu sTOoM
oOecreynBaeTcsi OBJaJIEHUE OOYYAIOUIMMHCA YMEHUSIMH IPOBOAUTH MNpsIMblE M KOCBEHHbBIE
U3MEpPEHUs, HCCIeIOBaHUs 3aBUCUMOCTEH (M3NYECKUX BEIWYMH M TOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbioe BHUMaHME yJenseTcss peleHUI0 pacuéTHBIX M KaueCTBEHHbIX 3an1ad. [Ipu sTom
JUI PacUYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHOM M HESIBHO 3a/1aHHOU
¢u3nUecKoil MOJIeNbI0, MO3BOJISAIONINE TPUMEHATh U3yUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jeyia Kypca, Tak U MHTErpupys NpUMEHEHUE 3HAaHWW U3 pa3HbIX pasnenoB. s
KaueCTBEHHBIX 3aJjad IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcKa3aHue
NpoTeKaHUs (PU3UYECKUX SIBICHUH U MPOLIECCOB B OKPYXKAIOLIEH *KHU3HM, TpeOyrolue BbIOOpa
(bu3nUecKoil Moienu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero o0Opa3oBaHHs JTOJDKEH HM3ydaThCs B YCIOBUSAX TMPEIMETHOrO KaOuHeTa. B kabuwnere
bu3KKK T0KHO OBITH HEOOXOAMMOE JTa00paTOpHOE 0OOPYIOBAHKE IS BBHITIOJTHEHUS YKa3aHHBIX
B IporpaMme no ¢u3MKe YYeHHUYECKUX OIBITOB, TaOOPATOPHBIX paboOT U padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMmoHCcTpanmoHHOEe  000pyZoBaHHEe (HOPMHPYETCS B COOTBETCTBUU C TPUHIIUTIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ecreunBaeT MOCTAHOBKY NMEPEYUCIEHHBIX B IMpOrpaMme Io
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AJs UCCIEJOBAHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
OMITUPUYICCKHX U q)yHHaMeHTaJILHBIX 3aKOHOB, UX TCXHHUYCCKHUX HpHMeHeHHﬁ.

JlaGopaTtopHoe 00OpyZOBaHUE JJISI YUYECHHUECKUX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMILUIEKTOB M oOecreyrBaeTcss B pacyéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. TemaTtnyeckue KOMIUIEKTHI JaOOPATOPHOrO OOOPYIOBaHMS JOJKHBI OBITH
MOCTPOCHBI HAa KOMIUICKCHOM HCIIOJIb30BAHUH AHAJIOTOBBIX W HU(POBBIX TMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTEIIBHBIX CUCTEM B BUJIC IU(DPOBBIX JTAOOPATOPHIA.

HEJIN U3YYEHUSA YYEBHOTI'O IIPEIMETA «®U3UKA»

OCHOBHBIMU TIETISIMHU U3YYEHUS (PU3UKU B 00IIEM 00pa30BAHNY SIBISIFOTCS:

¢dbopMHpoBaHKE UHTEPECA U CTPEMIICHUS 00YUAIOIINXCS K HAYYHOMY U3YYEHHUIO TIPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE MPEACTaBIEHUH O HAydHOM MeETOJAe IO3HaHUA M (OpPMHPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOIIEHHUS K OKPY KAIOLIUM SIBJIICHUSM;

(GbopMUpOBaHHE HAyYHOTO MHPOBO33pPEHHUSI KaK pe3yJibTaTa M3y4YEHUs OCHOB CTPOEHUS
MaTepuy U GyHJaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dopmHpoBaHHUEe YMEHHI OOBSCHATH SIBIECHUS C UCIOJIb30BaHUEM (DU3MYECKMX 3HAHUU U
HaYYHbIX JOKa3aTeNIbCTB;

(dbopMupOBaHUE MpPENCTaBICHUM O ponu (U3MKU JJi1 pa3BUTUS APYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUl;

pa3sBUTHE TMpPEJACTaBIEHUII O BO3MOXHBIX cdepax Oyaymel mnpodeccuoHaTbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeilleMy OOyYeHHI0 B 3TOM
HaIpaBJICHUU.

JlocTikeHne 3TUX Lesed oOecleyrBaeTcsl PEelIeHHEM CIEAYIOUIMX 3ajad B Ipolecce
U3y4eHus Kypca (U3MKH Ha ypOBHE CpeHero o0uiero oopa3oBaHusi:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUsIX, BKIIOYas MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, dJIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPOPU3HKH;

(dbopMHpOBaHNE YMEHUH NPUMEHATh TEOPETHUECKUE 3HAHUS 1151 OOBSICHEHUS (PU3NUECKUX
ABJICHUH B TIPUPOJE U JUIsl IPUHATHS PAKTUYECKUX PEIICHUN B IIOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIIEHUS PA3JIMYHBIX 3a/1a4 C SBHO 33JaHHONW (U3MUECKON MOJIEINBIO,
3ajjad, IMOAPa3yMEBAIOUINX CAMOCTOSITEIbHOE CO3/aHUE (PU3MUECKOW MOJeNnu, aJeKBaTHOM
YCIIOBUSIM 3aJ]a4i, B TOM YHCJIE 33]]a4 NHKEHEPHOT'O XapaKTepa;

NOHMMaHWe (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWUCTB U
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOILYIO CPELy;

OBJIaJICHUE METOJaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHUS M TPOBENEHUSA (PUINUECKUX
HKCIEPUMEHTOB, aHaJM3a M WHTepHpeTalud HHPOPMALUU, ONpPEAETICHUsI JIOCTOBEPHOCTH
MIOJIy4YEHHOT'O pEe3yJIbTarTa;



CO3/IaHUE YCJOBUM ISl Pa3BUTHUS YMEHHH MPOEKTHO-UCCIEAOBATEIBCKON, TBOPUYECKOI
JESITEIIBHOCTH;
pa3BUTHE HHTEpeca K cepam npodecCHOHANBHOM NesITeTbHOCTH, CBA3aHHON C (PU3HKOH.

MECTO YYEBHOT O IIPEIMETA «®U3UKA» B YYEBHOM IIVIAHE

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOn€éHHBIA ypOBEHb H3YyYEHUS
yueOHoro mnpeamera «®PusnMka» Ha YpPOBHE CpelHEro oOuero oOpa3oBaHUsS BBIOMpaETCs
00y4JarmuMuUCs, MIAHUPYIOUIMMH POJOJDKEHHE 00pa3oBaHMs IO CIEHUAIbHOCTAM (U3HUKO-
TEXHHYECKOTO TPOUIISL.

Ha usydenne ¢usuku (yriayOnEeHHBIN YPOBEHB) HA YPOBHE CPEIHETO OOIIET0 00pa30BaHUS
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmo), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeyeHs J1a00paTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YUYHTENb JeJaeT BBIOOp MpOBEACHUsS 1a0OpaTOpHBIX padoT U
OTIBITOB C YUYETOM UHIUBUAYAIbHBIX 0COOCHHOCTEN 00yYatOIIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO O3HAHUSA NPUPO/bI.

Ousuka — (yHIaMEeHTaNbHas Hayka o mpupoje. HayuHslid MeTOA MO3HAHHMS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHusl npupoasl. Habmonenue u sKcriepuMeHT B
buzuke.

Crioco6b1 3MepeHus (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIU4rH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (puU3NUECKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPOE TEJI0, HJIcaIbHAsl )KUKOCTh, UJI€AIbHBIN I'a3, TOUEUHBIN 3apan). ' unoresa. ®uznueckuit
3aKOH, IPAaHULIbl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW Hay4dHOH KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

W3mepeHne cuiibl TOKAa M HampsyKEHUS B LENU IMOCTOSIHHOIO TOKa MpH MOMOILU
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1 poBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mepeHus GpuUNIECKUX
BEJIMYUH IIPU MOMOIIM KOMIIBIOTEPHBIX JTATYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABuxkeHUE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro BIKeHHs. Cucrema
oTCY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXaHUKH.

Pannyc-BekTOop MarepuanbHOM TOYKHM, €ro MPOEKUUH Ha OCH CHUCTEMBl KOOpIUHAT.
Tpaexropus.

[TepemenieHne, CKOpPOCTh (CpenHssl CKOPOCTh, MTHOBEHHasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOpPIMHAT,
CKOPOCTH, YCKOPEHHUS U IIyTHU MaTepuaibHON TOYKU OT BPEMEHH U UX TPaPUKH.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIEHHOTO
IO YTJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOPIMHAT, CKOPOCTH U YCKOPEHHS MAaTEPUAIBHON TOUKU
OT BpEMEHH U UX TpauKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOW TOYKHU M0 OKPYKHOCTH. YTJIOBAS U
nuHenHas ckopocTh. Ilepwon m dactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHnyeckue yCTpPONCTBA M TEXHOJOIMYECKHE IIPOLECCHI: CIHAOMETP, JABH)KEHUE
CHapsJI0B, LIETIHbIE, IeCcTepEHYAThIe U PEMEHHBIE MTepeaaul, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, IUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

Crioco0b! HccieJOBaHus IBUKEHUH.

Wnmroctpanus npeaenbHoro nepexoaa u u3MepeHrne MrHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHue IBIKEHHM C HCTIOIB30BAHIEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne ABM>XeHUsS Teja, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

HamnpaBnenue CKOpoCcTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHue TyTel, TPAGKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cUCTEMax OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JIBXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCcKOpeHUsT TMpU MNPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKCHUHM IO
HAaKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHus: CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHKE HU(POBOH
nabopaTopun).

W3yuenmne nBUKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO Tea.

N3yueHue qBUXKEHUA Teja M0 OKPYKHOCTU € TOCTOSHHOU 110 MOJIYJIF0 CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEeproja OOpalleHHs KOHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cuctemsl oTcuéra. [I[puHIMI OTHOCUTENBHOCTH
[Nanunes. HenneprmanbHbie cUCTEMBI OTCUéTa (OMpeeieHue, IPUMEpPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akon HeroToHa AJ1s1 MarepuanbHOM TOYKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacChI.

Cwia TsKeCcTH. 3aBHCUMOCTh YCKOpPEHHS CBOOOJHOTO TIQJEHUST OT BBICOTHI HAaJ
MOBEPXHOCTHIO IUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHWE HEOECHBIX Tl M UX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cua ynpyroctu. 3akon ['yka. Bec Tena. Bec Tena, ABHXKyIIEerocst ¢ yCKOpEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddurment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuiia Apxumesna.

TexHuueckue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCH: MOAIIUIMHUKH, IBUKCHHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGmronenue nrkeHus Tel B MHEPIIHUAIBHBIX M HEMHEPIIMAIBHBIX CUCTEMaX OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX HMJIMHIPOB WJIM IIapOB pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACChI TEJa
Ha €r0 YCKOPEHUE B HHEPIUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cuJl, BOSHUKAIOLIMX B PE3YyJIbTAaTE B3aUMOJACHCTBUS TEIL.

N3mepenne macce 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpeHHOM NTOABEME U MAICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

M3mepeHue paBHOJEHCTBYOIIEH CHUJI TPH JBMKEHUHU OpyCKa 110 HAKJIIOHHOM IIIIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXCHHS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B IPYXXHHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

N3ydeHne qBUKEHMS CUCTEMBI TEJI, CBA3AHHBIX HUTBIO, IEPEKUHYTON yepe3 JETKUil OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIWYHHE YTI0BOr0 KO3 (HUIlMeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOM IUIOCKOCTH C  INE€PEMEHHBIM
K03 PHUIIUEHTOM TPEHHUS.

W3ydeHue nBUKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpOe Teno. [locTynarenbHoe U BpallaTenbHOe JBHKEHUE TBEPIOTO Tela.
MoMmeHT cuibl OTHOCUTENBbHO ocu BpaieHus. [lnedo cunpl. CrnoxkeHue cui, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPAOIO TeEINA.

YcroitunBoe, HeycTOWYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunabr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKkmuKym.

HccnenoBanue yclIoBUN paBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacy€T CUJI YIPYTOCTH.

N3yueHnne yCTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IJIOIMIA/b ONIOPHI.

Tema 4. 3axonvl coxpanenus é mexanuke.

Hmnynbc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. L[eHTp Macc cuctemsl
MaTepuaIbHBIX TOYEK. TeopeMa o0 JBHKEHUH LIEHTpa Macc.

Mty nbC cuitbl 1 N3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnyiabca MarepuanbHOM ToukW. IIpencraBieHne O COXpaHEHMHM MOMEHTA
UMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha ManoM M Ha KOHEYHOM mepemelneHud. ['paduueckoe npencraBieHue
paboTHI CHITBIL.

MoOHOCTb CUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHble M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuunaneHas
SHEprus ynpyro nehopMHUpoBaHHOW MpykuHbBI. [loTeHIManpHas SHEprus Tejaa B OJHOPOJHOM



IrpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejla B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckast CKopocTb. TpeTbsi KoOcMHUYeCKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHUJI C M3MEHEHHEM MEXaHHMYECKOW IHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHMsI MEXaHUYECKON SHEPIHUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBHE 3aKOHA COXPaHEHHS
MEXaHUYECKON SHEPTUU.

TexHUYeckue yCcTpOHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBM)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIM MUCTOJIET, TUPOCKOI, PUIypHOE KaTaHHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

W3MeHeHne 3HEpruM Teja MPU COBEPIIEHUN PAOOTHI.

B3anmMuble npeBpaleHuss KMHETUYECKOM M MOTEHLMAIBHOW JHEPruil IIpu JEHCTBUH Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

N3mepenne umiryiibea Tea o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCa TeJIa C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA [IPU YIIPYTOM B3aUMOJECHCTBUM.

N3mepeHne KHHETUYECKOM 3HEPTUH Tella 10 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS IOTEHIIUATbHOM SHEPIUU NPY>KUHBI ¢ paOOTON CHUJIIBI TPEHHUSL.

Onpenenenue paboThl CHIIbI TPEHUS MPH IBUKEHUH TeJa [0 HAKJIOHHOMN TIOCKOCTH.

Paznen 3. Moaekyasipuasi pu3suka u TePMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeoPpUU.

OCHOBHBIE TOJIOKEHHUSI MoJIeKyJIsapHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmkeHue. XapakTep ABMKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHHSI Ta30B, KUIAKOCTEH U TBEPIBIX Tel U OOBSICHEHHUE CBONCTB
BElleCTBAa HAa OCHOBE A3TUX Mojenedl. Macca u pasmepbl Mojekyn (atomoB). KomumuectBo
BeniecTsa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepaTyp
enbcus.

Mopens wnIeanbHOTO ra3a B MOJIEKYJISIPHO-KMHETHYECKOM TEOpHM: 4YacTHIBl Tras3a
JBUKYTCS Xa0TUYECKH U HE B3aUMOJAEHUCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomitoTHas Temreparypa
(wkanma temneparyp KeneBuna). 3axon JlampToHa. M3omporecchl B uIeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOILIECCOB: N30TEpMa,
u30Xx0pa, n3obapa.

CBs3p MEXIy [JaBIEHUEM U CpEAHEM KHHETUYECKOW DSHEpPruel MOCTYNaTeIbHOIo
TEIUIOBOTO JBMKEHHUS MOJIEKYJ HA€aJbHOr0 Tra3a (OCHOBHOE YpaBHEHHME MOJIEKYJISIpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3b  aOCONIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMUYECKOH CHUCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEH MOCTYNAaTENbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue yCTpOHCTBA M TEXHOJOTHMYECKHE IPOLECChl: TEpMOMETp, Oapomerp,
[10Jly4€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBHKEHHUS 4acTUL] BEIECTBA.

Mozens OpOyHOBCKOTO IBUXKEHUS.

Buneoponuk ¢ 3anuchio pealbHOro OpOyHOBCKOT'O IBUIKEHUS.

Juddysus xumkocTen.

Mognens onbiTa lllTepHa.

[TputsxeHne MOJIEKYJI.

Mogenu KpUCTAIIINYECKUX PEIIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuKym.

HccnenoBanue mpoluecca yCTaHOBIEHHSI TEIIOBOTO PAaBHOBECHS P TEIJI0O00MEHE MEXy
ropsiuei U X0JOIHOU BOJOM.

W3yuenne W30TEpMHUECKOrO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3y4eHne n30XOpHOro Inpouecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHMS COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas  (TZ[)  cucrema.  3ajaHue — BHEIIHUX  YCIOBMM  Jjs
TEPMOJMHAMUYECKOM CUCTeMBbl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KAK CPEAHHUE 3HAYCHHUs BEIMYMH, ONMCHIBAOIINX €€ COCTOSHHUE
Ha MMUKPOCKOIIMYECKOM yYpPOBHE.

Hynesoe Havano tepmoanHamMuki. CaMOnpou3BOiIbHAS peslakcalus TEPMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uAcalbHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPAaBHEHUM: YypaBHEHUE
MenneneeBa—KianelipoHa u BbIpaX€HHE [UIsl BHYTPEHHEN JHEPruu. Y CIOBUS NPUMEHUMOCTU
OTOW MOJENN: HM3Kasg KOHLIEHTpAlMs YacTUL, BBICOKME TeMIepaTypel. BrlpaxeHue nis
BHYTPEHHEHN YHEPTUU OJHOATOMHOTO UACAIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMoJIuHaMUKe. Borancienue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3ITyUECHHE.

KonmuuectBo Ttemnorel. TemnoéMkocTe Tena. YaenbHass M MOJSPHAs TEINIOEMKOCTH
BEIlleCTBA. YpaBHeHHEe Maiiepa. YenbHas TemioTa cropaHus tomiauBa. Pacuér konmdecrsa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 aguadbaTHOM npoiecce.

[lepBbiii 3ak0H TepMoauHaAMUKU. BHyTpeHHss sHeprus. KomuuecTtBo TemiaoTel U paborta
KaK Mepbl U3MEHEHUs BHYTPEHHEN SHEPIHHU TEPMOJUHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOAMHAMUKM [UIi PaBHOBECHBIX IIPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMMUYECKON CHCTEMBbI MPOXOIUT €AMHCTBEHHas aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoil 3ak0H TEpMOJMHAMMKHU JJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEepeaaTh
TEIIOTYy OT Oojiee XOJNOJHOrO Tena K Oosee Harpetromy 6e3 kommencanuu (Kmaysumyc).
HeoOpatumocTh NpUpOIHBIX TPOIECCOB.



[Tpunimne! aeiicTBus TeraoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KI1/1. Ilukn Kapho.

DKOJIOTMYECKUE aCNEeKThl MCIIOJIb30BaHUSI TEIUIOBBIX JiBUraresneil. TemioBoe 3arps3HeHue
OKPY’KaIOIIeH Cpessl.

TexHuueckue yCcTpoiCTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOJWIBHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOIYyYEHUE CBEPXHHU3KHX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIIOJIb30BAHUEM TEIUIOBOI'O HAacoca,
YTHJIN3aLKs OMOOPraHUYECKOIro TOILTMBA AJIsl BEIPAOOTKH «TEIUIOBOI U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meHnenue TemmepaTypsl py aiuadaTHYeCKOM PaCIIuPEHUH.

BospgyuHoe oruuso.

CpaBHeHME yJ€IbHBIX TEIIIOEMKOCTEN BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEN SHEPIHH.

HccnenoBanue aquabaTHOTO mporiecca.

KommbrorepHbie MOIENIH TETUIOBBIX JTBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3mepenne yienbHONU TEIIOEMKOCTH.

Hccnenoanue mponecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHne B3aUMOCBS3M HHEPIrUU MEKMOJIEKYJISIPHOIO B3aUMOJCIHCTBUSA U TEMIIEpaTypbl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenwe wu KureHwe. YenbHas TemoTa
napooOpa3zoBaHusl.

Hacpiiennsle U HeHachlllleHHble Mapbl. KadecTBeHHass 3aBHCHUMOCTb IIJIOTHOCTU M
JABJICHHUSI HACBIIICHHOTO Tapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUIKOCTH.

BrnaxHocThs Bo3ayxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuueckre u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAILIOB.
[1naBneHue u KpucTau3amus. Y aelibHas TerioTa miasieHus. CyOmumarius.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxxarue. Casur. Moayne FOnra. Tlpenen
yOpyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U TMHEHHOE pacIIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YAaCTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHEPTUH B (PA30BBIX MEpEXoax.

VYpaBHeHHEe TEIMI0BOTrO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. KoadhuinmeHT moBepXHOCTHOTO HaTskeHUs. KanwispHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MMOBEPXHOCTHIO xkuakoctH. ®opmyna Jlamnaca.

TexHu4eckue YCTPOICTBA U TEXHOJOTMYECKHUE TMPOLECChl: KUIAKUE KPUCTAJUIbI,
COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CwmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUs KPUCTAIIMYECKOTO BELIECTBA.

Bunsr nedopmarmii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

M3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

N3mepenue yaenbHOM TEeIUIOTHI IIaBICHUS JIbJA.

N3yueHune CBOMCTB HACBHIICHHBIX IAPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIICHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3 dumrenTa moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOHra.

Hccnenoanue 3aBUCUMOCTH AeQopMalii pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HeMY
CHUJIBL.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. Inexmpuueckoe nove.

OJneKTpu3anusl Tel U €€ MpOsBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUYECKUX
3apAnoB. [IpOBOAHMKM, AMAIEKTPUKU U MOJYHPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOIo 3apsja.

B3aumopeiictue 3apsinoB. Toueunsie 3apsiabl. 3aKoH KyoHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUUYECKUE 3apsibl.

Hampsoxk€aHnocTh  dekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM  HanpsHKEHHOCTH
ANIeKTpUYecKoro nosst. OQHOPOIHOE FIEKTPUUECKOE ITOJIE.

IToTeHIMaNbHOCTh AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPSKEHUE.
[TorennnanpHass ~ dHEprus  3apsga B DJJEKTPOCTATHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TaK U HEOJHOPOJIHOTO).

[TpuHIMI Cynepro3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHON cdepsl. Ilone paBHOMepHO
3apspkeHHOro mo o6bémy mapa. Ilonme paBHOMEpHO 3apsDKEHHOM OECKOHEYHOM IUIOCKOCTH.
KaprrHbl mMHMI HANPS/)KEHHOCTU ATUX OJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM MoJIe. J{MaeKTpuuecKas MPOHULAEMOCTh BELIECTBA.

Konnmencarop.  DJEKTpOEMKOCTh  KOHACHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTOopoB.  IlociemoBaTenbHOE — COSIMHEHUE
KOHJICHCATOPOB.

DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>KeHre 3apsKE€HHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3EMJICHHE JIEKTPONPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ IPUHIUI IEUCTBUS SJIEKTPOMETpA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3aPsKEHHBIX TIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

YCTpolcTBO U AEMCTBUE KOHIEHCATOPA MOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PAcCCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apsKEHHOT0 KOHJIEHCATOpA.

3apsiaKa U pa3psiika KOHAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

OueHkKa cui1 B3auMOJECICTBUSA 3apsKEHHBIX TElL.

HabGnronenue npeBpaliieHusi 3HEPTUU 3aps>KEHHOT0 KOHJIEHCATOPa B SHEPTHUIO M3IIYYCHUS
CBETOAMO/A.

N3yueHue npoTekaHus TOKa B LU, COAECPKAIIECH KOHAEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIHUANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHLHOM
COEIMHEHUU KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. IlocmoanHbwlit I1eKmpu4ecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcioBus CylIECTBOBAHMSL IOCTOSIHHOIO 3JIEKTPUYECKOrO0 TOKAa. VICTOYHHMKM TOKa.
Hampsoxkenne U u 31C é&.

3akoH OMa i y4acTKa LEMH.

DJIEKTPUUYECKOE  CONPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJHMKA OT €ro JUIMHbI W IUIOIIAJM IONEPEYHOIO CEYEHHUs. YIEIbHOE CONPOTUBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.

MOIIHOCTD 3JIEKTPUUYECKOTO TOKA. TermoBast MOIHOCTh, BBIAEISIEMAst HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHHME HMCTOYHMKA ToOKa. 3akoH Owma ajig TOJHOM
(3aMKHYTOM) 2NIeKTpHUecKoi renmu. MoIHOCTh UCTOYHMKA ToKa. KOpoTKoe 3aMbIKaHHe.

KonzaeHncarop B enu moCTOSHHOTO TOKA.

TexHudeckue YyCTPONCTBA W TEXHOJIOTMUYECKHE TIPOIECChl: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUHK FINEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSHKEHMSL.

UccnenoBanue 3aBUCMMOCTHM CHJIBI TOKa OT HaNpsKEHUS I8 PE3UCTOpa, JIaMIlbl
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHHMKOB OT JJIMHBI, ILIOIIAIN
MIOINIEPEYHOT0 CEUYCHHS U MaTepraa.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBICHUS TIPH  TOCTOSTHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO COTIPOTUBIICHUS.



Cnioco0OsI coenrHeHUsT ICTOYHUKOB Toka, DJ[C GaTtapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJIIOCAMUA UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIIU.

Yuenuueckuit s3xcnepumenm, nabopamopusie pabomst, npaKmuKym.

HccnenoBanre CMENIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoOTUBIEHHSI IPOBOJHUKOB.

HccnenoBaHue 3aBUCUMOCTY CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKIY MOJIIOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKa
B LICIH.

HccnenoBanue 3aBUCMMOCTH T10JI€3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAMMOCTb pA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXIpoOBOAUMOCTb.

DneKTpuuecKkuil TOk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPUMECHAsh MPOBOAMMOCTH MOJIYIPOBOIHUKOB.
CsoticTBa p—N-niepexona. [lonynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUH TOK B JIEKTPOJIUTAX. DJIEKTPOIUTUYECKAST TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIU3a.

OneKkTpuueckuii Tok B Tra3ax. (CaMOCTOATENbHBIM W HECAMOCTOSATEIBHBIA pa3psi.
Pasznuynble THIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuuyeckue yCTpOHCTBa U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIy4eBasl TpyOKa, MOJyIPOBOJAHUKOBBIE MPHUOOPHI: MO, TPaH3UCTOp, (poTonnon,
CBETOAMOM, TajbBaHMKa, pa@UHUPOBAHME MENAW, BBIIUIABKA ATIOMMHHUSA, DSJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa apanes.

HckpoBoit pa3psaa ¥ NpOBOAUMOCTb BO3IyXa.

CpaBHeHuE NPOBOIMMOCTH METAIJIOB U MOJIYIIPOBOIHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

Hab6monenue anexrpomnusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CniocoObl n3MepeHust (U3NYECKUX BEIUUMH C MCIOIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMi  ¢u3mueckux BeauuumH. OIleHKka TpaHMHIl
MIOTPEUIHOCTEM.



[IpoBeneHNE KOCBEHHBIX WM3MEpPEHUH, WCCICIOBAHUNA 3aBUCUMOCTEH  (U3HMYECKUX
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THMOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMATHUYECKHUX
pazzenax «Y4eHU4eCKUi SKCIIEPUMEHT, J1a00opaTOpHbIe paboThl, TPAKTUKYMY).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢pusuku yriryonéHHoro ypoBHs B 10 kiacce OCyLIECTBISIETCS ¢ YYETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIC
npubopsl, nudposas 1adoparopusi.

Mamemamuka: peIICHUE CUCTEMbl YypaBHeHHWH. JIuHeliHas QyHKusa, mapabona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M MX MPOEKIUH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysusi, ocMoc, TemI000MeH
JKUBBIX ~ OpraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalomled  cpeapl,  yTUIU3alus
OMOOpPraHNYECKOro TOIIMBA JJISl BBIPAOOTKH «TEIUIOBOW» U 3JIEKTPOIHEPrUH, MOBEPXHOCTHOE
HaTSDKEHUE U KallWJUIIPHbIE SIBJIEHUSI B IPUPOJE, IEKTPUUECKUE SIBJICHUS B XKUBOU NPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHas Macca, MoJy4YyeHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJIEKTPUUECKHE CBOMCTBA METAUIOB, 3JEKTPOIUTHYECKAs
JUCccoLMalus, TajlbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO31lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHue JBUKEHHUM C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHME KOHCTPYKIMU (KPOHIITEHH, pemeéTyarsie
KOHCTPYKLIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHUS] MEXAaHUKH B TEXHUKE (TUPOCKOI, BOJOMET
U JIpyrue), OBUTATelh BHYTPEHHETO CropaHus, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM IIOJYYEHUsI COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIbI, TOJTYIIPOBOAHUKOBBIE IPUOOPHL, FaJIbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3aumoaeicTBUE NMOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHuTHoe moJe.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprio3uny MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
WHIYKIIHH.

MarautHoe 1oJjie IPOBOJAHHMKA C TOKOM (IIPSIMOIO NPOBOJHHMKA, KAaTyIIKHM M KPYTOBOI'O
BUTKA). OnbIT Dpcrena.

Cuna Amrmepa, e€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHua, €€ HampaBiI€HHE W MOJYJb. JI[BUKEHHE 3apsHKEHHOW 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenna.

MaruautHoe nose B Beuectse. deppomMarHeTUKy, napa- U IMaMarHeTUKH.



TexHUYeCKHEe yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: IPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTENIN
3JIEMEHTAPHBIX YaCTHULI.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKIMHM MarHUTHOTO IIOJs IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa J5uHUN MarHUTHOM MHIYKUMM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.

B3aumoneincTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

HaOnronenue 1BUkKeHUs IydKa 3J€KTPOHOB B MATHUTHOM I10JI€E.

[TpuHIMN AeicTBUSA 3IIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuxym.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinbl AMmepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHYKIIMU HAa OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIUH. [loTok BexkTOopa MarHutHOM uMHAyKimu. DJ1C
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHOM uHAykuun Papanes. BuxpeBoe ajieKTpuyecKkoe IOJIe.
Toxku dyko.

O/1C nHAyKIMH B IPOBOJHUKE, IBHKYILEMCS B OZTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WuayktuBHocTh. Karymika HWHAYKTUBHOCTH B I€NM IIOCTOSIHHOTO ToOKa. SIBieHue
camonHaykuuu. 9J1C caMOMHAyKINN.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue yCTpOHWCTBA U TEXHOJIOTMYECKHME MPOLECCHl: HWHAYKIMOHHAS II€Yb,
COJICHOMJI, 3aIMTAa OT 3JIEKTPU3ALMH TEN NIPU ABUKEHUU B MATHUTHOM I10JI€ 3€MJIU.

Hemoncmpayuu.

Habmonenune siBIeHMs 3J€KTPOMarHUTHON UHTyKIIUH.

Uccnenoanue 3aBucumoctd DJIC MHAYKIMH OT CKOPOCTH HM3MEHEHUS] MarHUTHOI'O
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHUEBON (MEHOMW) TpyOe.

SIBneHune caMOMHIYKIUH.

Hccnenosanue 3aBucumoctu J/]C caMOMHIYKIMU OT CKOPOCTH U3MEHEHMS CHJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomol, npaKkmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne NHAYKIMA BUXPEBOIO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHNS CAMOWHTYKIUH.

CoOopka MojieNH AIEKTPOMArHUTHOTO T€HEPATOpa.



Pa3pen 5. Kojed6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DOHepreTuyeckoe ONHUCaHWE (3aKOH  COXpPAHEHHS  MEXaHMYeCKOW sHepruu). BeiBox
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKMX KoJeOaHWi W3 HMX DJHEPreTUYecKoro u
KMHEMaTU4YECKOTO OIIMCAHMS.

Ammmatyna u ¢$aza kosnebanuii. CBsS3b aMIUIMTYbI KOJICOAHWNW HMCXOMAHOW BEIIMYUHBI C
aMIUIUTYAaMU KoJjieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora konebanuii. Ileproa Manbsix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJIEOAHUH PY>KUHHOTO MAasTHUKA.

[TousTe o 3aryxaroumx KojeOaHusx. BoiHyXIneHHble KkojeOanus. PesonaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyXxanus Ha BUJ pe30HAHCHOW KpUBOW. ABTOKOJICOaHUSI.

TexHnyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCH: METPOHOM, Yachl, Kayelld,
MY3BbIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOr0 ABUKCHHUS.

Habumroienne He3aBUCHMOCTH [IEpHOJia MaJIbIX KOJI€OaHU rpy3a Ha HUTH OT aMILJIUTYIbL.

HccnenoBanue 3aTyXamoIux KojJeOaHUi U 3aBUCUMOCTH I€PHOJa CBOOOIHBIX KOJeOaHUH
OT COMPOTHBIICHUS.

HccnenoBanue konebaHWl Tpy3a Ha MAaCCUBHOW IMPYXKUHE C IIeNbi0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHON MOJIENTH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPH KOJIEOaHUAX TPpy3a Ha MPY>KHUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOaHHIHA.

Habmronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomsl, npakmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KoJIeOaHU Ha yIpyroM IHoJBece.

N3yueHune NBUKEHUS HUTIHOTO MAsITHUKA.

[TpeoOpa3zoBaHue F3HEPTUH B IPY>KUHHOM MAasSTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOUIMX KOJIeOaHUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOAHHIHA.

Tema 2. dnexkmpomaznumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYON CHIIBI TOKA B KOJIEOATEILHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUHU B UA€aTbHOM KOoJeOaTeTbHOM KOHTYPE.

3aryxamoliyue 3JIeKTPOMarHuTHble KoseOaHus. BbIHYXJEHHbIE AJIEKTPOMarHUTHBIE
Kosie0aHusl.

IlepemeHHBIII TOK. MOIIHOCT NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS IPU Pa3IUIHON (hopMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconanbHbl IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATylIKa UHAYKTUBHOCTH
B LIENIY CUHYCOMJIAIbHOT'O IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Wneanbublii Tpanchopmarop. IIponsBoacTBo, nepenada U morpeOiIeHUe >IEKTPUYECKON
SHEPIHH.



OKOJIOTUYECKME PHUCKHU IIPU IMPOU3BOJACTBE JJIEKTPOdHEpruu. KynbTypa HCHOIB30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPaTOp IEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoIHyX1eHHBIE CUHYCOUIATIbHBIE KOJIE0aHNsI.

Pe3ucrop, karymka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIENIH IEPEMEHHOIO TOKA.

Pe3oHanc mpu nocienoBaTeabHOM COCIUHEHUM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

YCTpORCTBO M IPHUHIIUIT ACUCTBHS TpaHCcHopMaTopa.

Monenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

Wzydenne Tpanchopmaropa.

HccenenoBanue MepeMEHHOrO0 TOKA 4epe3 IMOCIEA0BATENIBHO COCINHEHHBIE KOHACHCATOp,
KaTyIIKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3.1eKmMpPOMAHUNHbBIE 0IHbI.

MexaHnyeckue BOJIHBI, YCJIOBUSA HX pachpocrpaHeHus. [lomepeuynsle M IpoAoJbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHUs U AJuHA BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeToMIICHUE, UHTepEPEHITHS U AU(PAKITHSL.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBoe 3arps3HEHHE OKPYKAIOLIEH CPENbI.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMSI M3JIyYEHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anmMHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJIH:  OTpaXX€HHE, MpEIOMIICHHE, TMOJsIpU3alus,
uHTephepeHIMs U AU(paKIHsL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMeHEHNE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUICHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOUIEH Cpenibl.

TexHnyeckue ycCTpoiicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
pagap, paauoNpuEMHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBYU-meus, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxeHus U NpeoOMICHUS MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHny u Tuppakiud MEXaHMYECKUX BOJIH.

AKyCTHYECKHI1 pe3oHaHC.



CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHE.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMUTYAOM M YacTOTOH
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6napyxeHre HHPPAKPACHOTO U YIHTPA(UOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomst, npaKkmuxym.

N3yueHune napameTpoB 3ByKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHUs1 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosiMHENHOE paclpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cBera. ToueuHsblit
HCTOYHHK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxxeHHs cBeTa. [locTpoeHue u300pakeHUN B IJIOCKOM
3epkane. Cheprudeckne 3epkaia.

[Ipenomnenune cBera. 3akOHBI TMPEJIOMIICHUS CBeTa. AOCOJIOTHBIM  IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTelnb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Yepe3 I'paHully pasjeiia
JIByX ONTUYECKUX CpE.

Xon nyueit B npusme. ucnepcust ceera. CioxHbIi coctaB Oenoro ceera. LBer.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi mojaHOro BHyTPEHHETO OTPaKEHHUS.

Cobupatomue W paccewBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (DOKYCHOTO PACCTOSIHUSI TOHKOM cepuuecKoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPEIOMIICHUS.

®opMysa TOHKOM JIMH3bL. Y BEJIUYEHHE, 1aBAEMOE JTMH3OM.

Xox nyya, IpOEALIEro JIMH3Y 1O/ IPOU3BOJIbHBIM YIJIOM K €€ IJIABHOM ONTHUYECKOU OCH.
[TocTpoenue n300pakeHU TOYKK U OTpPE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOLIUX JIMH3aX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspematomniast cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMA.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonmnoBas ontuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB M MHUHUMYMOB B HHTEP(QEpEHLIMOHHONM KapTUHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepsl Kiaccuyeckux MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JludpakunoHHas pemérka. YciaoBHe HAOMIOJAEHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMATUYECKOTO CBETA Ha IN(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHnyeckue yCTpPONCTBA M TEXHOJOIMYECKHE NPOLECCHI: OYKH, JIyla, IEpHUCKOIL,
¢doroanmapar, MHUKPOCKOI, MPOEKIHOHHBIA amnmapaT, MPOCBETIEHUE ONTUKH, BOJIOKOHHAsS
OnTHKa, TU(PaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeloMIIEHUS CBETA.

Habmtoienne noaHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB Yepe3 MIIOCKOMAPAIIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHimu ceera.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qudpakimOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonspusanuu cBera.

[TpuMmeHeHre NoIIpOUI0B JUIsl U3yUEHUSI MEXaHUYECKUX HAIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

M3mepeHue nokasaresis IpeloMIIEHUS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BEIeCTBA (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenune GpoKyCHOT0 pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tonyuyenne n300paXkeHUs B CUCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300pakeHHs: B CUCTEME U3 JBYX JIMH3.

KoHncTpynpoBanue Ten1ecKOnM4ecKuX CUCTEM.

HaGnronenue nudpakunu, vHTEpHEpeHIU U NOJSpU3aluK CBETA.

N3yuenue nonaspusaluu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU AUIJIECKTPHUKA.

N3yuenne naTepepeHIny Ja3epHOTo N3TYUCHUS Ha BYX IIEIISX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AMQGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yenue criekTpa U3ITydeHHs CBETOAMOAA TPH MOMOIIHU AU(DPAKIIHOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUU OTHOCHUTEJIBHOCTH.

['paHuLlbl IPUMEHUMOCTH KJIacCMUeCKOM MexaHuku. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  JlopeHua.  VYcioBue
OPUYMHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJIeHue BPEMEHM M COKpallleHHe
JUINHBI.

OHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHnyeckue yCTpOHCTBA M TEXHOJOTHYECKHE IPOLIECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YaCTHUII.

YyeHn4eckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, TPAKTUKYM.

OmnpeneneHne UMIyJbca U SHEPTUU PEISITUBUCTCKUX YacTUIl (MO ¢ororpagusiM TpEeKoB
3apsKEHHBIX YAaCTHI] B MATHUTHOM TI0JIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80oil 0yaiusm.

PaBHOBecHOEe TermyioBOE WH3MyudeHHE (M3IyueHHe aOCONMIOTHO YEpPHOro Tena). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®otosdpdext. Onbitol A. I'. Cronerosa. 3akoHbl poTodddexTa. YpaBHeHHEe DHUHIITEHHA
s hotorpdexra. «KpacHas rpanuiay horodddexra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO MOIJIOINAOLIYI0 H
abCcoOTHO OoTpaskarollyto nosepxHocth). OnbiTh I1. H. JleGenena.



BonHoBbie cBoiicTBa yactull. Bonuel ne bpoitns. Jlnvaa BosiHbl ne bpoing u pasmepsl
obnacTu  JOKANMM3AalMKM  JBWKYIIEHCS dYacTulbl. KOpmyCKyIspHO-BOJHOBOW  TyallU3M.
Judpakius 37eKTPOHOB HA KPUCTAIIAX.

Cnenuduka nzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ elizenoepra.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIEKTPOMETP, (POTO3IEMEHT,
dboTogaTunK, TYHHEIBHBIA MUKPOCKOII, COTHEUHAst OaTtapesi, CBeTOAMO.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCMMOCTU COITPOTUBIICHUSI TTIOTYTIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenue noctossHHOM [Imanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToma. [imaneraprast moaens atoma Pesepdopra.

[Toctymarel Bopa. M3nydyenue u moriomeHne (OTOHOB MPH TEPEXOJe aromMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOM.

Bunsl cnektpoB. CrieKTp ypOBHEH 3HEpruu aToma BOJI0poJa.

CrnoHTaHHOE W BBIHYKJIEHHOE U3yuyeHue cera. Jlazep.

TexHuueckue YCTpOMCTBA W TEXHOJIOTMYECKHE TMPOLECCHI: CHEKTPAIbHBIA aHAIN3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLINUX YACTHIL.

Ornpeznenenne IJIMHBI BOJIHBI JIA3€PHOTO U3ITYUYEHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKmuKym.

HabGmronenue nuHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Punbepra.

Tema 3. @usuka amommno2o A0pa u 31eMeHMAPHLIX YACHUY,.

Hyxnonnas moxens sanpa ['eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PagmoaktuBHOCTh. AJba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIyYeHHE.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOLIETO U3JIyYeHUs. BausiHue painoakTUBHOCTH Ha JKHUBbIE OpraHu3Mbl. EcTecTBEHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl sipa.

Anepusie peakuuu. Jenenne wu cuHte3 snep. SAnepHble peaktopbl. IIpoGiemsl
YOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKHE aCMeKThl Pa3BUTUS  SEPHOU
SHEPTeTUKHU.

MeToapl perucTpaiuy U UCCIIeI0BaHUS dJIEMEHTAPHBIX YaCTHII.



DyHIaMeHTalbHbIE B3aUMOJCHCTBUA. bapnoHnbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaptHoil Moaenu. KBapk-TitooHHast MOJENb apPOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo ¢pusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoucTBa M TEXHOJIOTMYECKHE MPOLECCHl: JO3UMETpP, Kamepa BuiibcoHa,
SJIEPHBIA  PEaKTOp, TEPMOSIACPHBIA peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

HccnenoBanue panoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JIO3UMETPA.

W3ydenne morionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpuknagHoe ©  MHPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (HU3UKH JJIs1 OOBSCHEHUS MPHPOABI KOCMHYECKHX
00BEKTOB.

Metonbl acTpOHOMHUYECKHX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHast acTpOHOMHUSL.

Bup 38€3aH0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKCHUE.

ConneuHas cucrema.

Connue. Conneunast akTUBHOCTh. McTounuk sHeprun CoaHua u 3BE37.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpalbHBIA Kilacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM IMOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIf
3BE31 TJIABHOM  MOCJENOBaTeNbHOCTH. BHyTpennee crpoenue 3BE34. CoBpEeMEHHbBIE
MIPEACTABJICHUS O IPOUCXOKACHUH U 3BOIOLMH COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yTs — Hawa [Manaktuka. [lonoxxenue n neuxkenue Connua B ['anaktuke. Tunbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazOeranme ranmaktuk. Teopust
Bonwmioro B3peiBa. PennkroBoe u3inyueHue.

MacumrabHast ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naonooenus.

HabGmionenuss  3BE3mHOrO Heba  HEBOOPYXKEHHBIM  IJ1a30M C  HCHOJIB30BaHHUEM
KOMIBIOTEPHBIX TMPWIOKEHUH Ui ONpeeNieHUus TOJOKEeHUsT HeOeCHBIX OOBEeKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be311s1 CEeBEPHOTO MOMTYIIApHs U IPKUE 3BE3IBI.

Hab6monenus B reneckorn JIyHsl, T1aHET, TYMaHHOCTEH U 3BE3HBIX CKOTIJICHUH.

Du3nYecKU MPAKTUKYM.

CniocoObl u3Mepenust (U3NUECKUX BEJTMYHUH C UCTIOJIb30BAaHUEM aHATIOTOBBIX M IU(POBBIX
W3MEPUTEIIBHBIX TPUOOPOB U  KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (usmuyeckux BenuuuH. OIleHKa TpaHUIl
IIOTPELITHOCTEMN.

[IpoBeneHNEe KOCBEHHBIX UW3MEPEHHH, WCCICIOBAHUM 3aBUCHUMOCTEH  (PHU3MUYECKUX
BEITMYWH, MPOBEPKA MPEIIOKEHHBIX THUIIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMaTHYECKHUX
pasnenax «Y4eHUIECKUH IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM) ).

O0o0maroniee NnOBTOpeHUeE.

OO06o0mieHne W CUCTeMaTH3alMsl  COJEepXKaHHWS  pa3eloB  Kypca «MexaHHKay,
«MonekynsipHasi puU3NKa U TEPMOJUHAMUKAY, «INEKTpoanHaMuKay, «KoieOaHus W BOJHBIY,



«OCHOBBI  clielUaNbHON TEOpPUHU OTHOCHTENbHOCTH», «KBaHTOBas Qu3nka», «IJIEMEHTHI
ACTPOHOMHUH U aCTPOPUUKI.

Ponp ¢u3mku w acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJOTHYECCKOW, COIUAIBHONH H
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pOojdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HayuyHOHl KapTUHE MHpa, 3HAYCHHE OMHCATEIbHOW, CHCTEMaTH3UPYIOIIEH,
OOBSICHUTEIBHOM M MPOTHOCTHYECKON (DYyHKIHI (pru3ndeckoil Teopuu, poib HU3NIECKON TeOpUn
B ()OPMUPOBAHUU TPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UUYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

W3ydenne kypca ¢usuku yriryon€HHoro ypoBHs B 11 Kiacce oCymIecTBIsSeTCs ¢ Y4ETOM
COJICP)KATENIBHBIX MEKIIPEIMETHBIX CBS3€ C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemmusvie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
sBIICHUE, Hay4yHbId (pakT, rumore3a, Qu3uyeckas BeIWYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJICIb, U3MEPEHHE, MIOTPEIIHOCTH U3MEPEHUM, U3MEPHUTEIIbHBIC
npuOopsI, U(poBas 1ad0paTopHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIHH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJECTBO. BeKTopel M HX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHEIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naku mo100us TPEYroIbHUKOB, ONPEIeICHNE TUIOIAIU TUIOCKUX GUryp u o0bEma Te.

buonozua: snektpuveckue SBICHHS B KUBOM Mpupoje, KojeOaTelbHbIE ABM)KEHUS B
)KUBOW  TIPUPOJIC,  DKOJIOTHYECKWE  PUCKU  TPU  TMPOU3BOJACTBE  AJICKTPOIHEPIHH,
AJIEKTPOMATHUTHOE 3arpsi3HEHHE OKPY’KAIOIIEeW Cpefbl, YIbTPAa3BYKOBas JHArHOCTHKA B
MEAHIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpUCTAJIMYecKas CTPYKTypa TBEPABIX Tel,
MEeXaHU3Mbl 00pa30BaHMs KPUCTAJUIMUECKOW PEIIETKU, CIIEKTPaIbHbIN aHaIN3.

T'eocpagpusa: marHUTHBIE TIOJIFOCA 3E€MJTH, 3aJIEKU MAarHUTHBIX Py, POTOCHEMKA 3eMHOMU
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEeHNE TTOCTOSHHBIX MarHUTOB, AJNEKTPOMArHUTOB, IEKTPOABUTATENb
SlkoOu, reHepaTop TEPEMEHHOTO TOKa, WHAYKIIMOHHAs Tiedb, JMHUU JJEKTporepenad,
AJNIEKTPOJIBUTATENh, pajap, paauonpuEMHHUK, TEIeBU30p, aHTeHHa, Ttenedon, CBY-mneus,
yIbTPa3ByKOBasi JTUArHOCTHKA B TEXHUKE, MPOEKIIMOHHBINM ammapar, BOJIOKOHHAs OINTHKA,
conHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTMUECKUE aCTIeKThI
€€ pa3BUTHSL.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro mnpeamera «®dusuka» Ha ypoBHE CpeIHEro olmiero odpa3oBaHUS
(0a30BbI1  ypoOBEHb) JIOJDKHO  OOECHEYHUTh  JOCTHUKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro mpeamera « DU3uKay JOJKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMUEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAlUi, IO3UTHUBHBIX BHYTPCHHHX
yOeXeHU, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilcKoro oOIiecTna,
pacliupeHre KU3HEHHOTO OIbITa U ONbITA JAEATEIBbHOCTU B IPOLIECCE PEaIn3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TIPAXJAHCKOW MO3MLIMU OOYyYaroIlerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATHE TPAJULMOHHBIX OOILIEUEIOBEYECKUX I'YMAaHUCTUYECKUX U IEMOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX I'Pa)kJaHCKOro oOLIecTBa,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

® yMEHHE B3aUMOJCICTBOBATH C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKUMAMU U Ha3HAUEHUEM;

® TOTOBHOCTb K 'YMAHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.

NaTPUOTHYECKOT0 BOCIIMTAHMSA:

e c(opMHPOBAHHOCTH POCCUNCKOM rpa’kJaHCKOW MIEHTUYHOCTH, TaTPUOTH3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYyJapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHHCKUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

e copMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IIOBE/ICHUS;

e CrNoCOOHOCTh OLIEHHMBAaTh CUTyallMl0 W [PUHUMATh OCO3HAHHBIE pELIEHUS,
OpUEHTHUPYSACh Ha MOPAJIbHO-HPaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4HCIE B
JIESITEIbBHOCTH YYEHOTO;

® 0CO3HaHME JMYHOI'O BKJa/a B IOCTPOEHUE YCTOHYHUBOTO Oy IyIIEro.

ICTETHYECKOr0 BOCTIMTAHUA:

® DOCTETMYECKOE OTHOLIEHHME K MHpPY, BKJIKOYas JCTETUKY Hay4YHOIO TBOPYECTBA,

NpUCYyLIEro (pu3nuecKoi HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3inyHbIM cdepaM NpoPecCHOHANBHONU IEesTebHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBIN BHIOOP OymyIeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO M caMO0Opa30BaHUIO B 00JacTU (PU3MKU
Ha MPOTSHKEHUU BCEH JKU3HM.

IKOJIOTMYECKOr0 BOCTIMTAHUSA:



C(OPMHPOBAHHOCTb HKOJOTHMUECKOW KyJIbTYphl, OCO3HAHHME TIJI00AJIBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEHCTBUM B OKpPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUS
LieJIed yCTOMYMBOTIO Pa3BUTHs YEIIOBEUECTBA;

paclIMpEHHUE OIbITa JEATEIBHOCTH HKOJIOIMYECKOM HAIPaBICHHOCTH HAa OCHOBE
UMEIOIUXCs 3HaHUM 10 (pU3HKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTb MMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHWE IEHHOCTH HAy4YHOW MAEATeNbHOCTH, TOTOBHOCTh B MpOLECCEe H3YUYECHUS
(GU3UKKM  OCYIIECTBIATH  MPOEKTHYID M HCCJIEIOBATENbCKYIO  JIESTEIBbHOCTh
WHIUBHTyaJIbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble Jlornueckue AeiicTBUs:

CaMOCTOSITENIFHO (OPMYyITMPOBaTh M aKTyalM3UpPOBATh MPOOJIEMY, paccMaTpuBarh e
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 3a1aBaTh IIAPAMETPhI U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX (DHU3MUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NTpoOJIeMbl C Y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUaIbHBIX 1 HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISAM,
OLICHUBATh PUCKH ITOCIIEICTBUH JEATEIBHOCTH;

KOOPJMHUPOBATh M BBINOJHATE PaOOTy B YCIOBUSIX PEAIbHOIO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBarelbCcKue e CTBHS.

BJIAJIETh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMHU U METOJAMH (HU3HIECKON
HaYKH;

BJIAJIETh HAaBBIKAMH Yy4eOHO-HCCIIEOBATEILCKOM M TPOCKTHOM JIEATENILHOCTH B
o0nactu (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY
METOOB peUleHHs 3aJad (PU3MYECKOro COJCpXKaHUs, NIPUMEHEHUIO pPa3JInYHbIX
METO/I0B TIO3HAHUS;

BJIAJIETh BUJIAMU JICSITEIBHOCTH 10 MOJYYSCHHIO HOBOTO 3HAHMS, €0 MHTEPIPETAIHH,
npeoOpa30BaHUIO ¥ MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX CUTYallUsAX, B TOM YHCIIE IPU
CO3JIJaHWUHU Y4E€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBIISITh TTPUYMHHO-CJIC/ICTBEHHBIE CBSI3M W aKTyaJ M3HpOBATh 3a/1ady, BBIIBUTATH
TUMOTe3y ©€ peIIeHWs, HaXOIUTh AapryMeHTHl JUIsI JIOKa3aTeNbCTBA  CBOMX
YTBEP)KJICHHI, 3371aBaTh TApAMETPhI M KPUTCPUH PEIICHIS,

aHAJTM3UPOBATh IOJyYEHHbIE B XOJ€ PpEIICHUs 3aJaud pe3yibTaThl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;



CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEILHOMN JEATEILHOCTH, B
TOM YHCJIC TIPH U3YYCHUH (DU3HKH;

JaBaThb OICHKY HOBBIM CUTyallUAIM, OLICHHUBATb HpI/IO6peTéHHblf/'I OIIBIT,

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCcTh KHU3HEISITCILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEJIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC UJICH, IIPEIJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHHUS;

CTaBUTH HpO6JICMBI " 3ala4u, JOITYyCKArIHEC AJIbTCPHATUBHBIC PCIICHUA.

Paborta ¢ nnopmanmeii:

BJIAJCTh HABBIKAMU TOJNy4YeHUS uHGpopManu (U3UYECKOTO COJACpXKAHUA U3
NCTOYHUKOB paSHbIX THUIIOB, CaMOCTOATCIBHO OCYH.[CCTBHSITB IIOUCK, aHaJIu3,
CUCTEMATH3AllMI0 M HWHTEPIpETaluilo HHOOPMALMKA pa3jIMYHbIX BHIOB H (GOpM
IIPEJICTaBIICHHS,

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIB30BaTh CpEICTBAa HMH(OPMAIIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pCLICHHMH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OpPraHM3allMOHHBIX 33a1ad ¢
coOroficHMeM TpPeOOBaHUH  APrOHOMHUKHM, TEXHHUKH O€30IIaCHOCTH, TI'MTHUCHBI,
pecypcocOepekeHus, MPaBOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MYECKOTO COJCpXKAaHUS B PA3IUYHBIX (opMmarax ¢ y4ETOM
Ha3HAYCHUS MHPOPMALMU U INEICBOW ayJAMTOPUH, BBIOMpAs ONTUMAIBHYIO (OpMYy
NPECTABICHUS U BU3yaIH3allHU.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBHUA:

OCYIIECCTBIISATH OOIICHUE HA YPOKaX (DU3UKHU M BO BHE-YPOUHOU JESATCIILHOCTH;
pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMSTYaTh KOH(DIUKTHI,
Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOKO TOYKY 3PEHHS C MCIOJb30BAHHEM SI3bIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJI30BaTh MIPEUMYIIIECTBA KOMAHHOW U MHIUBUIYATHHOU PaOOTHI;
BbIOMpATh TEMAaTUKY M METOJIbI COBMECTHBIX JEHCTBUI C y4ETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEN Ka)XJ0r0o YWIeHa KOJUIEKTUBA;

IPUHUMATh LEIU COBMECTHOW JEATENIBHOCTH, OPraHU30BbIBATH M KOOPAWHHUPOBATH
JEUCTBUA MO €€ JOCTHUKEHUIO: COCTABJIATH IUIAH JACHUCTBHUHM, pPacupeiensaTbh pOiu ¢
y4ETOM MHEHHH YYaCTHUKOB, 00CYXIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHWBATh Ka4yeCTBO CBOETO BKJIAJa M KaXJOTO0 Yy4YaCTHUKA KOMAaHIbl B OOIIMIA
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTh HOBbIE MPOEKTHI, OLICHUBATh UAEU C MO3ULIUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETHMYECKOE IMOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUITUATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTh B 00JaCTH (DU3UKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATh COOCTBEHHBIE 3aJIauH;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHMS pAaCYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIaH
BBIMOJIHEHUS MTPAKTUYECKONH pabOThl ¢ YYETOM HMMEIOLIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;



JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCThH 32
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMUPOBAHHUIO M TPOSIBICHUIO JSPYIAUIMH B 00JacCTH (PU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTENIbHBIN U KyIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYaLUsIM, BHOCUTh KOPPEKTUBBI B JCATEIbHOCTD, OLEHUBAThH
COOTBETCTBUE PE3YJITATOB LIEIISM;

BJIAJCTh HABbIKAMM IIO3HABATEIbHOM pPEe(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JEUCTBUI U MBICIIUTENBHBIX ITPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU JIJTsl OLICHKH CUTYAIlH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATb PUCKU U CBOEBPEMEHHO IIPUHUMATD PELLICHHUS 110 UX CHIKCHHUIO;
IIPUHUMATb MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€ PE3yIbTATOB AEATEIBHOCTH;
OpUHUMATh ce0s, TOHUMAas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OMIUOKH.

B mporecce noCTHXKEHHST TUYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI MPOrpaMMbl MO (U3UKE IJIs
YPOBHSI cpeqHero o0miero o0pa3oBaHus y 00yJaOUINXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAHHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh ITOHMMAaTh CBOE OMOILMOHAIBHOE
COCTOSIHUE, BHJICTh HAIPABJIICHHUS Pa3BUTHsA COOCTBECHHOW SMOIIMOHAIBHON Cdephl,
OBITH YBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yYMCHHE  IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  TIOBEIEHHE, CIIOCOOHOCTh  aJanTUPOBaThCA K
HYMOIMOHATBHBIM H3MEHEHHSIM H TIPOSIBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIOKCHHUIO IICNIH U YCIIEXY,
ONITHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/ISI U3 CBOMX BO3MOXHOCTEH;
OSMMATHH, BKIIOYAIOIIEH CTOCOOHOCTh MOHMUMATh dMOIMOHAEHOE COCTOSIHUE JIPYTHX,
VYHUTHIBATh €Tr0 TPHU OCYIISCTBICHUU OOIIEHUsS, CIHOCOOHOCTh K COYYBCTBUIO H
COTIEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIOYAIONIMX CIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUSA C
JIPYTHUMH JTIOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K konmy obyuenus B 10 knacce npeIMeTHbIE pe3ysIbTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSl YMEHUI:

MOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTHYECKOW, 3KOJIOTUYECKOM,
COLIMAJILHONW M ATHYECKOM cdepax AESITeNTbHOCTH YeJIOBEKa, POJib U MECTO (PU3MKU B
COBPEMEHHOM HAay4YHOH KapTHHE MUDpa, 3HAYCHUE ONUCATEIbHOM,
cUCTeMaTH3UpYIoIel, OOBSICHUTENIBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndeckoit



TEOPUU — MEXAaHUKU, MOJIEKYJISIPHON (U3MKH U TEPMOJUHAMHUKHU, POJIb (PU3NUYECKOM
Teopuu B (POPMUPOBAHHUHU MIPEICTABICHHUA O PU3NIECKON KapTHHE MUPA;

pa3iauyaTh yCIOBUS TPHUMEHHUMOCTH MoJeneid (QHU3NYeCKMX Tel | TPOIECCOB
(sIBJICHUI): MHEPIMATIbHAS CUCTEMa OTCUYETa, aOCONIIOTHO TBEPIOE TEJIO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBHKEHHE, CBOOOJHOE TMaJeHue, aOCOJIOTHO yIpyras
nedopmarusi, aOCOMOTHO YIPyroe M aOCOJIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJICIH
rasza, *XUIAKOCTH M TBEPAOTO (KPUCTALUIMYECKOIO) Teja, MICAIbHBIM ra3, TOUYECUYHBIN
3apsizl, OAHOPOJHOE NIEKTPUUECKOE T10JIE;

pa3iauyath yciaoBHsl (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBMYECKUX 3aKOHOB,
MOHMMATh BCEOOIMI XapakTtep (QyHIAMEHTANbHBIX 3aKOHOB W OTPAHHMYEHHOCTH
UCIIO0JIb30BAaHNS YAaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHMYECKHWE NPOLECChl M SIBICHUS, HUCIOIB3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCUTEIBHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpPMyYJIbl KMHEMAaTUKH PAaBHOYCKOPEHHOTO IBMXKEHHSI, MPeoOpa3oBaHUS
lanunes mwig  CKOPOCTM M NEpeMElIeHus, 3akoHbl HbploTOHa, mNpUHLIMI
OTHOCUTENbHOCTH ['anwies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHbI COXPAHCHHS
UMIyJIbCAa M MEXaHWYECKOM DSHEpPruu, CBS3b pabOThl CHJIBI C HU3MEHEHUEM
MEXaHUYECKOM SHEpPruu, YCIOBHS paBHOBECUS TBEPIOrO Tena), MPH ITOM
WCIIOJb30BaTh ~ MAaT€MAaTHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaThb  YCIIOBUS
MIPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB: MpeoOpa3zoBanuii ["anumes, BTOpOro u TPEThETro
3aK0HOB HbIOTOHA, 3aKOHOB COXpaHEHUs UMITYJIbCA U MEXaHUUYECKOW YHEPruu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

aQHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOIECCHI U SBJICHHS, UCIOIB3Ys OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYJISpHON (QU3MKM W TEPMOAMHAMUKH (CBA3B
JIaBJICHUS HJICAIBHOTO ra3a Co CPeIHEN KUHETUYECKON SHEPrue TEIIOBOr0 JABHKECHUS
M KOHLEHTpauued €ero MOJIEKYJ, CBsA3b TEMIEPATYphl BEIIECTBA CO CpPEIHEHN
KUHETUYECKOM DHEpPruey TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBSI3b JaBJICHUS
UJCANbHOTO Ta3a C KOHILEHTpauMel MOJIEKYJ M €ro TEeMIIEpaTypoH, ypaBHEHHUE
MenneneeBa—Knanelipona, NepBblii 3aKOH TEPMOJAWHAMUKH, 3aKOH COXPAaHECHHS
SHEPTUM B TEIUIOBBIX TIpOIleccax), MPU HSTOM HCIOJIB30BaTh MaTeMaTHYECKOE
BBIPO)KEHHE 3aKOHOB, YKa3bIBaTh YCJOBHUSI NPUMEHMMOCTH ypaBHEHHs MeHpeneeBa—
Knaneiipona;

aQHAJM3UPOBATh W OOBACHATH DJICKTPUUECKHE SBICHUS, WCIIOJIb3ys OCHOBHBIC
MOJIOKEHHUS M 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXPAHEHUSI AIEKTPUIECKOTO 3apsijia,
3akoH  KysoHa, MOTEHIWANBHOCTH  ANEKTPOCTATHYECKOTO  TOJS,  MPUHIUII
CYHEPIIO3UIUHN SJIEKTPUUECKHUX MOJIEH, MPU 3TOM yKa3blBass YCIOBUS NMPUMEHUMOCTHU
3akoHa KylioHa, a Takke NpakKTUYEeCKH BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma A
y4acTKa [eNu U JJI1 3aMKHYTOM 3JIEKTpUUECKOM 11enH, 3akoH J[xoyns—JIenua, npaBuia
Kupxroda, 3akonsr dapajes ayis 37eKTpoin3a);

OTHUCHIBATh (DU3UYECKUE MPOIECCHl M SBIICHUS, MCTIOIb3Ys BETUYHHBI: TIEPEMEIICHUE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€JIA U CUCTEMBI TE€J, CHJIa, MOMEHT CHJIbI, 1ABIICHHE,
MOTEHIIMATbHAS JHEPTus, KWHETHYeCKas HSHEPTus, MeXaHWdecKas dSHeprus, padorta
CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHME, CHJIA TSDKECTH, CUJIa YHPYTrOCTH, CHUJa
TPEHUSI, MOIITHOCTh, DHEPTHS B3aUMOJICHCTBUS Tela ¢ 3eMiIE BOIM3U €€ TTOBEPXHOCTH,
SHEpPrusi ymnpyrou aedopManuy TMPYKUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMreparypa Tena, paboTra B TEpMOJWHAMHUKE, BHYTPEHHSS DJHEPTUS HJICATHHOTO



OJIHOATOMHOTO Tasa, paboTa WIeaJbHOTO Ta3a, OTHOCHTENIbHAs BIAXHOCTh BO3/yXa,
KITJI wmneanbHOro TEIJIOBOTO JIBUTaTENsl; JJIEKTPUUECKOE II0Jie, HaNpsHKEHHOCTH
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTH MOJISI TOYEYHOrO 3apsA/la WIM 3apsyKEHHOTO
miapa B BaKyyMe M B JUAJIEKTPUKE, MOTECHIMAT JIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOABIIKYIIAsA CHJla, CUJIa TOKa, HANpsSHKEHUE, MOLIHOCTh TOKa,
ANEKTPUYECKAss €MKOCTh IUIOCKOTO KOHJIEHCATOpPA, CONPOTUBIICHUE Y4YacTKa LIENU C
MOCIEAOBATEIbHBIM M IApPAUICIbHBIM  COCJMHEHUEM  PE3UCTOPOB,  DHEPIUs
3JIEKTPUYECKOTO MOJII KOHAEHCATOPa;

OOBSCHATL OCOOCHHOCTH TMPOTEKaHWUs (U3HYECKUX SBICHUW: MEXaHHYECKOe
JIBU)KEHUE, TEIUIOBOE JIBMOKEHHWE YacTHUI[ BEIIECTBA, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKOe ABmxkeHHe, Tuddy3usi, HcmapeHue, KUTIEHNEe U KOHACHCAIINS, [IJIaBICHUE
M KPUCTAJUIM3alMs, HAIPABICHHOCTh  TEIUIONEpPEAauH,  JJIEKTpU3auus  Tell,
SKBUMOTEHIIMAILHOCTh OBEPXHOCTH 3aPSXKEHHOTO MTPOBOHUKA;

MPOBOAUTH MCCIIEOBAHHE 3aBUCHUMOCTH OAHOW (DPU3UYECKOW BETUYMHBI OT JIPYTOil C
UCIIOJIb30BAHUEM TMPSAMBIX M3MEPEHUM, MpPU STOM KOHCTPYHUPOBATh YCTAHOBKY,
dbukcupoBaTh pe3yJabTaThl MOITYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4ETOM aOCONIOTHBIX IMOTPEIIHOCTeH HW3MEPEHUH, IeNIaTh BBIBOIBI TIO
pe3ysibTaTaM UCCIIEI0BaHNUS;

MIPOBOJIUTh KOCBEHHBIC HM3MEpeHUs (U3UYCCKUX BEIIMYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OILICHUBATh aOCOJIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHUI;

MPOBOAUTHL  ONBITBI IO IPOBEPKE MPEIJTOKEHHOW THIOTE3bl:  IJIAHUPOBATh
9KCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIBHYI0  YCTaHOBKY,  aHAJIW3UPOBAThH
MOJIyYEHHBIE PE3yJIbTaThl U J€1aTh BBIBOJI O CTATYCE MPEAI0KEHHOU TUIIOTE3bI;
cobmo1aTh mMpaBmiia 0€30MaCHOTO TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUI B paMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTHKyMa U y4eOHO-HCCIIEIOBATEICKOW U TMPOEKTHOMN
JEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOMCTB M JIa0OpaTOPHOTO
000pyAOBaHNUS;

pemate pacy€THBIE 3aladydl C SBHO 3aJlaHHOW M HEABHO 3aJaHHON (u3mueckoi
MOJIeTIbIO: HAa OCHOBaHMM aHalM3a YCJIOBHs OOOCHOBBIBATh BBIOOD (hH3HUECKOM
MOJIeJIM, OTBEYarIeld TpeOOoBaHUSAM 3a7aud, NPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH W TOCTyJaThl  (U3UYECKUX TEOPUH TIPU  HCIOIH30BAHUU
MaTeMaTUYeCKHUX METOJI0OB pEIIeHUs 3aJad, MPOBOJAWTH pPacu€Thl HAa OCHOBAHUU
MMEIOIINXCA JaHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl M KOPPEKTHPOBATH METOMbI
pELIeHUs C YUYETOM MOJYyUYEHHBIX Pe3yJIbTaTOB;

pemaTh Ka4yeCTBEHHBIC 3a/1auu, TPEOYIOIINe MPUMEHEHHUSI 3HAHUN U3 Pa3HBIX Pa3/ieIoB
Kypca (DU3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAay4YyHOTO IMKJIA: BBICTPAMBATh JIOTMUYECKYIO WEMOYKY PACCYKICHUH C OMOpoid Ha
M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UIECKUE SBIICHHS;

HCIIONIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl 0OBSICHEHUSI OCHOBHBIX MPUHITUIIOB Pa0OTHI
HW3MEPUTEIIbHBIX MPUOOPOB, TEXHHYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MPUBOUTH PUMEPHI BKIIAa POCCUUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKd, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIETO MHpPA, B PAa3BUTHUE TEXHUKU U
TEXHOJIOTHi;

aHAJM3UPOBATh W  OILICGHUBATh TOCIEACTBUS OBITOBOM W  MPOU3BOJICTBEHHOU
NESTEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMH TMPOILeCCaMH, C TIO3HIIMA



3KOJIOTUYECKOM 0€301acHOCTH, MPECTaBICHUI 0 palroOHATIBHOM
IPUPOIONOIb30BAaHNH, a TAKXKE pPa3yMHOM HCIOJb30BAaHUU JOCTH)KEHUH HAyKH U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MPUMEHSTh pa3IM4HbIe CIIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMALIMOHHBIE  TEXHOJOTMH  JUIsl  TOMCKA,
nepepabOTKM M TPeAbsABICHUA Y4YeOHOW M HAy4YHO-TIONMYJISIpHOW HH(pOpMaIuy,
CTPYKTYPHPOBAaHUSI M HMHTEPIpETauud HH(POpPMALNU, IONYUYCHHOH W3 Pa3TUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJydYaeMyto HH(OPMALIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMM, TaK W HAa OCHOBE aHaau3a
UCTOYHUKA HHPOPMALIUH;

IPOSBIATh OPraHU3ALMOHHBIE M IIO3HABATEJIbHbIE YMEHMSI CaMOCTOSITEILHOTIO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B TpyIIE C WCHOJHEHHUEM Pa3UYHBIX COLMAIBHBIX pOJICH, MIIAHUPOBATH
paboTy TIpynmbl, paUOHAIBHO pACHPENEIATh JEATEIbHOCTh B HECTaHJAPTHBIX
CUTyalUsX, aJJleKBaTHO OLIEHUBATh BKJIAJ KaXJOT0 U3 YYACTHUKOB IPYMIbl B pELICHUE
paccMaTpuBaeMoii MPOOIEMBI;

IOpOSBIATE MOTHUBALMIO K Oyaymed 1npodecCHOHATBbHOM — JEATENbHOCTH 110
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonuy o0yuenus B 11 knacce npeIMeTHbIE pe3ybTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTD y 0OYHAOLINXCS YMEHU:

HOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COLUAIBHOW U
ITHUYECKON cdepax esTeTbHOCTH YelIOBeKa, Pojb MU MECTO (PM3UKU B COBPEMEHHOMU
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IPAKTUYECKOM JESITEIBHOCTH YEI0BEKA U
JalbHEHIIEM  HAYyYHO-TEXHMYECKOM  Pa3BUTHHM,  3HAYEHUE  OIMCATEIBHOM,
cUCTeMaTH3UpyIoIel, O0BSICHUTENbHOM M MPOrHOCTHYECKOM (PyHKIMH (uzndyeckoi
TEOPUU — DIIEKTPOJAMHAMUKH, CHELUAIBHON TEOPUU OTHOCUTEIBHOCTU, KBAHTOBOM
¢uzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMpPEACTaBICHUN 0 (U3NUECKOi
KapTUHE MHUpa, MECTO (PU3MYEeCKONM KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUN O IIPUPOJE;

pasinyarth yCIOBHUA NPUMEHUMOCTH Mojened (U3NYecKHX Tel M IPOLECCOB
(ABNEHMI): OJHOPOJHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTHMYeCKUH MasTHUK, HACANbHBIM MPYyKUHHBIA
MasiTHUK, TAPMOHUYECKHE BOJIHBI, UJCANIbHBIN KOoleOaTeIbHbIN KOHTYp, TOHKAs JINH3a,
MOJIeJIel aTOMa, aTOMHOT'O s/1pa ¥ KBAHTOBOW MOJIEIIN CBETA;

pa3nuyath YCIOBUS (TpaHMIbI, OONAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BCeoOUIMil xapakTep (QyHIaMEHTATbHBIX 3aKOHOB M OrPaHMYEHHOCTH
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHATH HJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUS, HCIIONb3Ys
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXpaHEHHUs AJIEKTPHUYECKOro 3apsia, cuia AmIiepa, cuia
JlopeHiia, 3akOoH JJEKTPOMArHUTHOW WHAYKIWHU, mpaBmwio Jlenma, cBss3p JOJC
CaMOMHAYKIMU B 3JIEMEHTE JJIEKTPUYECKOM LENMH CO CKOPOCTHK) M3MEHEHUS CHUJIbI
TOKa, MOCTYJIaThI CIIEUAIbHON TEOPUN OTHOCUTEIbHOCTH DWHIITENHHA);



AQHAIM3UPOBATh U OOBACHATH KBAHTOBBIE MTPOLIECCH U SIBJICHHUS, UCTIOIB3YsI MOJOKEHUS
KBaHTOBOW (u3uku (ypaBHeHue OWHImTEHHA a1 GoTod(Pderra, mepBelii U BTOPOU
nocTynarel bopa, MpUHIUIT COOTHOIIEHUST HeonpeaenéHHoctei [ 'ei3endepra, 3aKOHbBI
COXpaHEHHS 3apsAI0BOTO M MAaCCOBOTO YMCEN U YHEPTHU B SJCPHBIX PEAKIUAX, 3aKOH
pPaZ0aKTUBHOTO pacmaja);

ONKCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHUS, UCIIOJIb3YS BEJIMYMHBI: HAMPSHKEHHOCTh
JNEKTPUYECKOTO  MMOJIA,  TMOTEHIMAl  3JEKTPOCTATHYECKOro  MOjs,  Pa3HOCTh
MOTEHLIMAJIOB, 3JIEKTPOJBIKYIIAS CHUJIA, WHAYKIUS MAarHUTHOTO TMOJIsi, MarHUTHBIN
NOTOK, cuia Awmrmepa, HWHIYKTUBHOCTb, S3JEKTPOJBMKYIIAs CHJIA CAMOMHIYKIIHH,
SHEPTUs. MarHUTHOTO IOJISl MIPOBOJHUKA C TOKOM, PEIATUBUCTCKHIA MMITYJIbC, TTOJTHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHON YaCTHUIIbI, JHEPTHSI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apA]l SApa, SHEPTUS CBSI3U S/1pa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHHUs (PU3MUYECKUX SBICHUH: SJICKTPOMArHUTHAsS
WHAYKIHS, CAMOMHIYKIUS, p€30HaHC, HHTep(depeHIus BOIH, TupaKIus, TUuCHepcus,
MOJTHOE BHYTPEHHEE OoTpaxkeHue, (hoTodnekTpuueckuil agdekr (hororddekr), anbda-
u Oera-pacnmanel  sAep, TaMMa-W3NydyeHHe  siaep, (HU3UYECKHe  MPHHIUIIBI
CIEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

OTpeeNATh HANpaBlIEHUE MHIYKIIUU MArHUTHOTO MOJIA MPOBOAHHMKA C TOKOM, CHIIBI
Awmriepa u cuibl Jlopenna;

CTPOUTHh H300pa)K€HHE, CO3JaBa€MOE€ IUJIOCKUM 3€pKaJoOM, TOHKOW JIMH30U, U
pPacCUUTHIBATH €r0 XapaKTePUCTHKHU;

NPUMEHSATh OCHOBOIOJIATAlOIINE aCTPOHOMHUYECKHE TOHSTHS, TEOPHHA W 3aKOHBI IS
aHaiM3a W OOBICHEHUS (PU3NYECKUX TMPOIECCOB, MPOUCXOMALINX B 3BE3MAX, B
3BE3HBIX CHCTEMAax, B MEKIaJaKTHUYECKOW Cpeae; MABIKEHHS HEOECHBIX Tell,
SBOJIIONHH 3BE3 1 BeeneHnoi;

MPOBOAMTH HCCIIEOBAaHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYMH C HUCIOJIb30BAaHUEM
NPSMBIX U3MEPEHUH, IPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTaTHI
MOJyYeHHOW 3aBUCHUMOCTH (HU3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
aOCONIOTHBIX TOTPEIIHOCTe HM3MEPEeHMid, JienaTh BBIBOJABI IO pe3yjbTaTaMm
UCCJIEJIOBAHUS;

MPOBOJNTH KOCBCHHBIC HM3MEPEHUsS (PU3NUCCKUX BEIMYUH, TPH ITOM BBIOMPATH
ONTUMAIIGHBIA METOJ] HM3MEpPEHHs, OIICHWBAaTh AaOCOJIOTHBIE ¥ OTHOCHUTEIhHBIC
MOTPENIHOCTH MPSMBIX M KOCBEHHBIX U3MEpPEHUil;

OPOBOAMWTH  OMNBITHI MO TPOBEPKE TMPEATOKEHHOW THUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OSKCIEPUMEHTAIbHYI)  yCTaHOBKY, aHAJIU3UPOBATh
MOJTy4YeHHBIE PE3yNbTAThI U IeNIaTh BBIBOJ O CTaTyCE MPEAIOKEHHOM TUIOTE3bl;
OTMCHIBATh METOJIBI TIOJyUEHUS HAYYHBIX ACTPOHOMUYECKIX 3HAHUN;

coOnrofath mpaBuia 0e30MacHOro Tpyna MpH MPOBENCHUU HCCIENOBAaHUN B paMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIET0BATEIbCKOW U TNPOEKTHOU
NeSITETPHOCTH C HWCIOJh30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB W JIaDOPAaTOPHOTO
000py10BaHMUS;

pemate pacy€THBIE 3aladydl C SBHO 3aJlaHHOW M HESBHO 3aJaHHON (u3mueckoi
MOJIeJIbIO: HAa OCHOBAaHMHM aHalIM3a YCIOBUS BbIOMpaTh (PU3MUECKHE MOJEINH,
OTBEUalole TPEOOBAHUAM 33/1a4H, IPUMEHAITH (OPMYJIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl (PU3NYECKUX TEOpUN TPH HCIONb30BAHUM MAaTEMaTHYEeCKHX METOJIOB



pemieHuss 3ajad, IPOBOAMTH pPAcdy€Tbl HAa OCHOBAHMM HWMEIOIIMUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3YyJbTaTbl M KOPPEKTUPOBATh METOJbl pPEHICHUS C Y4ETOM
IIOJIyYEHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyIolre IpUMEHEHUs 3HAaHUIM U3 Pa3HbIX pa3/IesioB
Kypca (U3MKH, a TakKe MHTErpallMd 3HAaHUW U3 JPYIHX NPEeIMETOB €CTECTBEHHO-
Hay4YHOI'0 IMKJIA: BBICTPAMBATH JIOTMYECKYIO ILEMOYKY pacCyXICHHM C ONOpod Ha
U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHHUS;

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENIBHBIX PUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIIECCOB;
MPUBOIUTH TPUMEPHI BKIIA1a POCCUNUCKHUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKHd, B OOBSCHEHHE TIPOLIECCOB OKPYXKAIOIIEr0 MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHii;

aHAIM3UPOBAaTh U  OLIEHUBATh IOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMPOLecCaMHu, C TMO3ULIUN
3KOJIOTUYECKOU 0e301MacHOCTH, MIPEACTABICHUI 0 panroHaIbHOM
IIPUPOJOINOIB30BAHNM, a TAKKE€ Pa3yMHOM MCIOJIB30BAaHUU JOCTHKEHUN HAayKd U
TEXHOJIOTHH JIJIsl TaTbHEHUINIET0 pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

MPUMEHSTh Pa3UYHbIE CTIOCOOBI paboThI ¢ HHpOpMAIUEil GU3NYECKOTO COAEPIKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHH, TPH  OTOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepaboTKU UM TNpeAbsBIeHUS Y4eOHOM U Hay4yHO-NOMYJSpHONH HHOpMAINH,
CTPYKTYpPUPOBAHHSI W HMHTEPIPETANUH HHPOPMAIMK, TOJYyUYSHHOW W3 PA3THMYHBIX
HCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOIyIaeMy0 HH(POPMAIUIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWM, TaK W HAa OCHOBE aHaau3a
UCTOYHUKA UH(OpMaINY;

IPOSIBJIATh OpPraHU3ALMOHHBIE M II03HABATEJIBHBIE YMEHUS CaMOCTOSTEIIBHOIO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBHITIOJHEHHUS MPOCKTHBIX U Y4eOHO-
HCCIIEIOBATEIbCKUX padoT;

paboTaTh B TpyIIEe C HUCIOJHEHUEM PAa3JIMYHBIX COIMAJIBHBIX pPOJEH, IIaHUPOBATh
paboTy TIpynmbl, paUOHAIBHO PACHPENEATh JEATENbHOCTh B HECTaHAAPTHBIX
CUTyalUsAX, aleKBaTHO OLICHUBATh BKJIAJ KaXJOT0 U3 YYACTHUKOB IPYMNIBI B PELICHUE
paccMaTpuBaeMoii MPOOIEMBI;

NpOSBISATE MOTHBALMIO K Oyaymeid mpodecCHOHANbHOW — JIESTENBHOCTH IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYIECKOTO TPOdUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

DJIeKTPOHHbBIE
HaumenoBanue
Ne (uu¢posbie)
/i pa3aesioB U TeM o OcHOBHbBIE BU/IBI 1eSITEILHOCTH B IlesieBble OPHEHTHPBI Pe3yIbTATOB
CHOBHOE co/IepKaHue
nporpaMmmMbI ol0yuamommxcs BOCIIMTAHUSA
pecypchbl
Paznen 1. HAYUHBIU METOJA IIO3HAHUSA ITPUPOABI (6 1)
®usuka - pyHIAMEHTATbHAs Yyactue B JUCKYCCHUM O POJIH
Hayka o mpupoae. Hayunpiit =~ PU3HIECKOH Teopun B
METO MO3HAHHS W MeTopr (POPMHUPOBAHHH IPEACTABICHAN O
HCCTe0BaHuA  (UBHIECKUX (u3MYeCcKoil KapTUHE MUpa, MecTe
SBIICHUIA ¢u3nyYeckoil KapTUHBI MHUpa B
DKclepHMeHT U Teopus B OOUIEM pany COBPCMCHHBIX
npoiecce nosHanms  SCTECTBEHHO-HAYYHBIX
MIpEACTABJICHUHN O MPUPO/IE. .
npuponsl. Habmonenue n Visyuenne moHATHI «rMHOTE3a Bripaxkaromuii MIO3HABATENBHBIE
KCIIEpUMEH . ’
SKCTIEPHMEHT B (usHKe . MHTEpEChl B  Pa3HBIX  IIPEIMETHBIX
Crioco6I W3MepeHns «uznueckuit 3aKOH», s ;
obnacTsx ¢ yuérom
usMuecKnx pemmupn | (PU3MUECKas TEOPHS). o
WHIUBH Y JIbHBIX HUHTEPECOB
Hayumpiii metosy  (BMA710roBBIC 1 1H$pOBLIC Pacemotpetie e bug 1IOK 6 el i P
uonmorexa CHOCOOHOCTEH, TOCTHKESHUI.
W3MepuTeNbHEe  TpuGOphl, IPUMEHHMOCTH (usnuecKux > J r
1.1 MMO3HAHUS KOMIIBIOTEpHBIC JaTaHKoBbIc  3AKOHOE. https://m.eds00.ru/7 = JemoHCTpUpyIOmIuii HABBIKH
pupo s (6 1) cucremsr).  Iorpemsocty CpaBuenue U3MepeHuit f41bf72 HaOIIOJNCHUH,  HaKoIUIeHHs  (HaKToB,
M3MepeHuit dusmuecknx =~ PUBMYCCKUX BEIMYMH TP MOMOILM OCMBICJICHHSI OTIBITA B
BEJINYUH (3_600_]]}0'1‘1{351 u AHAJIOT'OBBIX u I_II/I(I)pOBI)IX eCTeCTBeHHOHaquOﬁ nu ryMaHHTapHOﬁ
OTHOCHUTEJIbHAS). HU3MEPUTEIBbHBIX pudopoB, o0JacTsX MO3HAHUS, UCCIIEA0BATEILCKON
MonenvpoBanue HanpuMmep, NMpHU U3MEPEHUH CHIIBI JIeSITeIIbHOCTH.
¢usnyeckux  SIBICHMH WM | TOKAa M HANpsDKEHUS B IIENH

nporeccoB  (MaTepHaibHas
TOYKa, a0CONIOTHO TBEPHOE
TeJO, WAeallbHasl >KUIKOCTD,
HUJICIBbHBIN Ta3, TOYCYHBIN
3apsn).

duznyecKuit

I'unore3a.
3aKOH,

MIOCTOSIHHOTO TOKa IpH IOMOIIA
AHAJIOTOBBIX " 1 pOoBBIX
N3MEPHUTENBHBIX TIPHOOPOB.

OcBoeHne  crmocobOB  OIEHKHU
MOTPEIIHOCTEN HU3MEpEHUil.
OcBoeHHE OCHOBHBIX TPHUEMOB
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TPaHULIBI €ro
MIPUMEHHUMOCTHU.
®dusnueckas Teopusl.

paboTs! ¢ mudpoBoit Taboparopueit
mo  ¢usuke,
U3MEpeHNU (PU3NYECKUX BEITMYHH

HamnpuMep, OpU

Ponrp m Mecto (u3MKM B | IpH  TOMOIIM  KOMITBIOTEPHBIX
(hopmupoBaHUH JaTYNKOB
COBPEMEHHOM Hay4yHOH
KapTHHEI MHpa, B
MIPAKTUYECKON
eATEIbHOCTH JI0eH
Paznen 2. MEXAHUKA (35 4)
MexaHmueckoe BmkeHme. LIPOBEICHHE KOCBEHHBIX Berpaxarommit TIO3HABATEJIbHbIC
OTHOCHTEIBHOCTD N3MEpPEHNH MIHOBEHHOI CKOpOCTH MHTEpEChl B  Pa3HBIX  INPEIMETHBIX
MEXaHWMYIECKOTO JBWKCHHS. =Y YCKOPEHMS Tela, B TOM 4YHCIE obnacTsx ¢ yuérom
Cucrema oTcyéTa. YCKOpPEeHUsI CBOOOAHOTO MajeHwus, HHIWBHAYAJIBHBIX HHTEPECOB,

2.1

Kunematuka (10

w)

[Mpsimast m oOpaTHas 3amauu
MexaHuku. Panmyc-BekTop
MaTepUabHONH TOYKH, €ro
MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. TpaekTtopusi.
[lepemernienue, CKOpOCTh
(cpenmmsis CKOpOCTb,
MTHOBEHHasi CKOPOCTb) H
YCKOpEHHE  MaTepHualbHOU
TOYKH, X MPOCKIINU Ha OCH
CUCTEMBI KOOPJAMHAT.
CrnoxeHue NepeMelieHui H
CIIO)KEHUE CKOPOCTEH.
PaBnomepHoe u
PaBHOYCKOpEHHOE
HNPSAMOJIMHEWHOE JBIKEHHE.
3aBUCUMOCTb  KOOPJAMHAT,
CKOpOCTH, YCKOpPEHUS H
MyTH MaTepHaJbHON TOYKH
OT BPEMEHH U UX TPaPUKH.
CgobonHOE TajIcHHe.

YckopeHue CBOOOTHOTO

IIPOBCACHUC HUCCIICO0BaHUA

3aBUCHUMOCTEN MEXIY
(Gu3NYeCKUMHU BEIMYUHAMU (MTyTH
OT BPEMEHHM IIPU PABHOYCKOPEHHOM
nepruona oOpamieHus

KOHHYECCKOI0O MasATHHUKa OT €ro

JBHKCHHH,

mapaMeTpoB) U
MPOBEPKE MPEIUIOKESHHOM THITOTE3bI
IpH M3yYEHUH PaBHOYCKOPEHHOTO

OIIBITOB 1o

HpﬂMOJ’IHHeﬁHOI‘O JABHXXCHUA,

JIBUXKEHUSI  Tela,  OpOIIEHHOTO
TOPHU30HTAIIBHO, JBM)KEHUS Tejia IO
OKPYXHOCTU C IIOCTOSSHHOW IO

MOZYII0 CKOpOCThi0. OmpeseneHue

a0CONIOTHBIX WM OTHOCHUTEIBHBIX
MOTPEIIHOCTEN.

PaccmoTpenue MpeeIbHOrO
nepexoja u U3MepeHue
MTHOBEHHOM CKOPOCTH.

MonenmupoBaHue TpeoOpazoBaHUA

JIBMOKEHHH € HCIIOJIB30BAaHUEM

Bbubnnoreka I[JOK
https://m.edsoo.ru/7

f41bf72

CIIOCOOHOCTEH, JOCTHKCHHUIM.
JemoHncTpupyromui
HaOIIOCHUH,

HaBBIKA
HAKOIJICHUS  (DAKTOB,
OCMBICJICHHS OTIBITA B

€CTECTBEHHOHAYYHON H TI'yMaHUTApHOU
00JacTAX MO3HAHUS, UCCIIEA0BATEIHLCKON

JACATEIBbHOCTH.
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mageHus. JIBokeHHME Tena,
OpOIIIEHHOTO TMOJ YIJIOM K

TOPU30HTY. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH H
YCKOpPEHHs  MaTepHaiIbHOI
TOYKM OT BPEMEHH U UX
rpaduKm.

KpuBonuneiinoe IBUXKEHUE.
JBrxeHne  MaTepHaIbHOU

TOYKH MO OKPY’KHOCTH.
YrnoBas u JUHEHas
CKOpOCTb. Ilepuon 51
9acToTa OOpaIeHus.
IlenTpocTpeMurensHoe
(HOpMasIbHOE), KacaTelbHOe
(TaHTeHIMAIBHOE) U TOJIHOE
YCKOpEHHE  MaTepHAIbHOH
TOYKH.

TexHuyeckue ycTpoilcTBa U

TEXHOJIOTHYECKHUE
TIPOIIECCHI: CIIUJIOMETD,
BUKEHHE CHapsI/IOB,

LCITHBIC, HIECTepéH‘IaTI)Ie u

peMEHHbIE repenauy,
CKOPOCTHBIE JTUQTHI
HU3MepeHuit bu3nyecKux
BesimanH. OmneHka TpaHuI
norpemHocreil.  M3yuenue
MOJIEIN CUCTEMBI OTCUETa,
CpaBHEHHE myTeH,
TpaeKTopuil, cKopocTel

JIBUKEHHS OTHOTO M TOTO K€
TeJa B PasHBIX CHCTEMax
Ananmus

oTcuéra. pasHbIX

croco0oB HCCIIETOBAHUSA

JIBUKEHUH.

MEXaHU3MOB, H3ydeHHe
mpeoOpa3oBaHus YIIIOBOH CKOPOCTH
B PEAYKTOpE.

AHanmu3 HANpaBJICHUS CKOPOCTH
MPU JBWKCHUU IO OKPYKHOCTH.

Pemienne pacy€THbIX 3a/ay C SBHO

3aJaHHOM W HESABHO 3aJJaHHON
¢$uzmIecKoi MOJEIBIO c
HCIIOJIb30BaHUEM OCHOBHBIX

3aKOHOB U (pOPMYJT KHHEMATHKH.

Peienne  Ka4yecTBEHHBIX — 3aj1ad,
TpeOyIONMX TNPUMEHEHHs] 3HaHUN
M0 KHHEMATHKe.
OObsicHeHne yCTpOiicTBa u

TIpUHIHUIIA Z[eﬁCTBI/I}I CIIMaAoOMETpa,

LIEMHBIX, HIecTepEéHYaThIX u
PeMEHHBIX TIepenad, CKOPOCTHBIX
TUQTOB.

OObsicHEeHHE IIBIKCHUSI CHApPSJIOB.
Omnpenenenue YCJIOBHM
MIPUMEHUMOCTH Mozenen
¢usnyecknx TeI W NPOLECCOB

(sByIeHMI): MaTepHalbHAs TOYKAa,
PaBHOYCKOPEHHOE JBIDKEHHE,
cBOOOJIHOE MaJICHUE.

BrimonHenne y4eOHBIX 3aaHUI Ha

aHaJIN3 MCXAHHWYCCKUX IPOLECCOB

(sBIEHWIT) ¢ WCIOJIB30BAHHEM
OCHOBHBIX MOJIOKEHUH M 3aKOHOB
KHHEMaTUKHU: OTHOCHUTENIBHOCTh
MEXaHUYECKOTrO JIBUKEHUS,
(dhopmyBI KHHEMAaTHKN
PaBHOYCKOPEHHOTO JBUKEHUS,

npeoOpazoBanus [ anmmes ams
CKOPOCTH u MePEMEIICHHS.

Hcnoap3oBanne IT-texHonorut




mpu paboTe ¢ MONMOJHUTEIHHBIMU
UCTOYHMKaMU  uH(popManuu 1O
TeMe, UX KPUTHYECKUH aHalu3 U
OLIEHKa JOCTOBEPHOCTH

2.2

Junamuka (10 1)

ITepssiii 3axoH HeroToHa.
WuepuunansHele CUCTEMBI
oTcyéra.

IIpyHIMD OTHOCUTENBHOCTH
I' anunes. Heunepuuanbusie
CUCTEMBI oTcuéra

(ompeneneHue, MpUMEpPHI).

Macca Tena. Cuna.
[puHumn CYIEPIIO3UIINU
CHUIL.

Bropoii 3akon HetotoHa aJis
MaTepHuaIbHOU
Tperuit 3akoH HproToHa ams

TOYKH.

MaT€pHUaAJIbHBIX TOYCK.

3axoH BCEMHPHOTO
TATOTCHUS.
DKBUBAJICHTHOCTh
rpaBUTALMOHHOMN 51

HHepTHOﬁ MaccCHI.

Cuia TSKECTH.
3aBHCUMOCTH YCKOpECHHS
CBOOOJHOrO IAJE€HHs OT

BBICOTHI HaJl MOBEPXHOCTHIO
TUTAHETHI u oT
reorpauuecKoi MUpOTHI.

JIBmkeHne HEOECHBIX TeN H

WX  CIIyTHHKOB.  3aKOHBI
Kemuepa. IlepBas
KOCMHYECKas CKOPOCTB.
Cuna ympyroctd. 3akoH

I'yka. Bec tenma. Bec Tena,
JIBIDKYILETOCSt c

[IpoBenenue KOCBEHHBIX
U3MEpPEHUN  PaBHOAEHCTBYIOLIEH
cunt u kKodpduimenta TpeHHS
CKOJIB)KEHUS, MpOBE/ICHNE
HCCIIEJOBaHUs 3aBHCHMOCTE
¢busnyecKknx BEJIMYHUH (cun
YIPYTroCTH, BO3HHMKAIOIIUX B

MPY>KUHE U PE3UHOBOM 00pasiie, OT
ux JnegopMamui) W OMNBITOB IO
MPOBEPKE MPEAT0KEHHOMN THITOTE3bI
P HM3YYCHHH MIBHXCHUsI Opycka
o HaKJIOHHOM IIJIOCKOCTH,

JBIDKCHUSI  CHCTEMbI  CBSI3aHHBIX
Ten, AedopMaIuu Ted.

Omnpenesienue  aOCOJMIOTHBIX U
OTHOCHUTECJIbHBIX HOFpeIHHOCTeﬁ
n3MepeHnil (U3MYECKUX BEIHYHH.
OneHka TpaHUI]

I/ICCJ'IGZ[OBaHI/Ie JABHXXCHUA CHUCTCMBI

HOTPELIHOCTEN.

Tel, CBSI3aHHBIX
MIEPEeKUHYTOW Yepe3 JETKUH OJOK,
JBIDKCHUSI Opycka II0 HAKJIOHHOW

HHTBIO,

IJIOCKOCTH c MepPEMEHHBIM
ko3 punmenToOM TpEHU4,
JIBKEHHWsI Tpy3a Ha Baly C

TperneM. HaOmioneHue IBHKEHUS
Tel B WHEPIHATBHBIX u
HEWHEPIHAIHHBIX CcUCTEMAaxX
oTcuéTa, Halpumep, KayeHHs JABYX
LHWIMHIPOB WM IIAPOB Ppa3HOM
MacChl C OJIMHAKOBBIM YCKOPEHUEM

OTHOCHUTCJIIbHO HeHHCpHHaJ’ILHOﬁ

Bbubnnoreka [JOK
https://m.edsoo.ru/7

f41bf72

OpHEHTHPOBAaHHBIH B AEATEIHHOCTH Ha
Hay4HBIC 3HAaHHUS O IPUPOJIC U OOIIECTBE,
B3aUMOCBSI3SIX UEJIOBEKa C MPUPOIHON M
COLUANBbHOU Cpelon.
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yckoperrneM. Cuia TpeHUS.
Cyxoe Tpenue. Cuna TpeHus
CKOJIBKCHHUSI U CHJIa TPEHUS

MOKOSI. Koappunumenr
TpEHHUSL. Cuna
COIPOTHUBIICHUS npu

JIBMOKCHHMH Tella B JKUIKOCTH
WM Ta3e, e€ 3aBUCHMOCTh OT

CKOPOCTH  OTHOCUTENBHOIO
JIBUYKEHHUSL.

JlaBnenue. r
UAPOCTAaTUYECKOE TaBJICHUE.
Cuna Apxumena.
TexHuyeckue ycTpoicTBa U
TEXHOJIOTHYECKHUE
MPOIECChl:  MOIIINIHUKH,
JIBUKEHHE HUCKYCCTBEHHBIX
CIIyTHHUKOB

CHCTEMBI OTCUETA.

I/I3yquI/Ie HeHTpO6e)KHI)IX
MCXaHHU3MOB. CpaBHeHI/Ie CHJI
TpeHUA II0KO4, KauyCHUA n
CKOJIB)XXCHHUS.

Pemienne pacy€THbIX 3a/ay C SBHO

3aJaHHOM W HESABHO 3aJJaHHON
¢$uzmIecKoi MOJEIBIO c
HCIIOJIb30BaHUEM OCHOBHBIX

3aKOHOB M ()OPMyJl KMHEMATHKH U
JMHAMHKH. Pemenne

Ka4eCTBEHHBIX 3aja4, TPeOyIoIuxX

TIPUMEHEHHUS 3HAHUU o
KMHEMAaTHKe U TUHAMUKE.
OObsicHeHne yCTpOiicTBa u
TPUHIUIIA JNIEUCTBUS
MOIIINITHUKOB.

OObsicHeHne JBIDKEHUS
HCKYCCTBEHHBIX CITyTHHKOB.
Omnpenenenue YCJIOBHM
MIPUMEHUMOCTH Mozenen
¢usnyecknx TeI W NPOLECCOB

(siBIIEHMI): MHEpUHANbHAs CHCTEMa

oTcuéra, MaTrepuaibHas  TO4Ka,
a0COoIIOTHO yrmpyrast aedopMarius.
BrimonHenne y4eOHBIX 3aaHUI Ha
aHaIU3 MEXaHUYECKUX IPOLECCOB
(sBIEHWIT) ¢ WCIOJIB30BAHHEM
OCHOBHBIX MOJIOKEHUH M 3aKOHOB

JAWHAMUKH: TpU 3aKOHa HBIOTOHa,

TIPUHIIAT OTHOCHUTEJILHOCTH
Tanunes, 3aKOH BCEMUPHOTO
TATOTCHUSA.

Pabora B rpymmax npu
00CyX)/IeHUN BOTIPOCOB

MEXIPEIMETHOTO xapakTepa




(manpumep, 1o TeMe «J/IBIKEHHUE B
TIPUPOIE»)

2.3

2.4

CraTuka
tBEporo Tena (5

w)

3aKOHBI
COXpaHEHUS B
mexanuke (10 u)

AGcomoTHO TBEpHOE TeIo.
IToctynartensHoe u
BpamaTteIbHOe  JBIDKEHHE
TBEpAOro Tena. MomeHT
CHUJIBI  OTHOCHUTEIIBHO  OCH
BpamieHus. [lmedo  cuibl.
Crnoxenue CHII,
IIPUIOKEHHBIX K TBEPAOMY
teny. LleHTp TspKecTu Tena.

YcmoBus paBHOBECUS
TBEPAOrO Tena. Y CTOMYUBOE,
HEYCTONUYUBOE,

6e3pa3IMuHOE paBHOBECHE.
TexHuyeckue ycTpoilcTBa U

TEXHOJIOTHUECKHUE
MPOLECCHI: KpOHIITENH,
CTPOUTEIIbHBII KpaH,

peméryarble KOHCTPYKLUU

Nmnynse MaTepHuaabHOI
TOUKH, CUCTEMBI
MaTepHaIIbHBIX TOYEK.
Hentp macc CUCTEMBI
MaTepHaIbHBIX TOYCK.
Teopema 0  JABUKEHUU
ueHTpa Macc.  Hmmymnsc

[IpoBenenue HUCCIEI0BaHU
YCIIOBUH  paBHOBeCUs TBEPAOTO
Tena, WMEIOMIETO OCh BpAIlCHUS,
KOHCTPYHpPOBaHHE KPOHIITCHHOB H
pacy€r cui YNpyroctu; U3y4eHUe
YCTOWYMBOCTH  TBEPAOTO  Teia,
HMMEIOIIETO TUIOMIAIb OMOPHL.
Pemienne pacy€THbIX 3a/1ay C SBHO
3aJJaHHOM W HESIBHO 3aJaHHOU
(usmIecKoi MOJCIBIO c
HCIIOJIb30BaHHEM OCHOBHBIX
3aKOHOB U (POPMYJI CTATHKH.
Pemienrie  kadecTBEHHBIX — 3aj1ad,
TpeOyIOmMUX MPUMEHEHHUS 3HAaHUH
110 CTaTUKE.

OObsicHeHne yCTpOiicTBa u
MIPUHLIUIIOB JEUCTBUSI KPOHIITEWHA,
CTPOHTEILHOTO KpaHa, PemeéTyaThix
KOHCTPYKIIHH. Omnpenenenue
YCIIOBUH NPUMEHHUMOCTH MoAenel
(¢u3MIecKux  Te: abCOIIOTHO
TBEPAOE TEIIO.

BrimonHnenue yueOHBIX 3aJaHUN Ha
aHAJIN3 MEXaHWYECKUX MPOIECCOB
(sBIeHWI) € HCTIOJIB30BaHHEM
OCHOBHBIX TIOJIOXKCHUH M 3aKOHOB

CTaTUKU:  yCIIOBUS  PaBHOBECHS
TBEPAOIO Tella

IIposenenue KOCBEHHBIX
HU3MepeHuil HMILYJIbCa Tena,

KWHETHYECKOM W TMOTSHIIMAIHHOKU
DHEpPrUM TeJla, MOIIMHOCTH CHJIBI;
TIPOBEJICHUE OIBITOB IO MPOBEPKE
NPEAJIO)KEHHOM  TMIOTE3bl  NpHU
U3y4YCHUH PaBHOYCKOPEHHOTO

Bubnuoreka I[JOK
https://m.edsoo.ru/7

f41bf72

Bbutnuorexa IIOK
https://m.edsoo.ru/7

f41bf72

PasBuBarommuii HaBBIKM HCIIOIb30BAHHUS
Pa3IMIHBIX CPEnCTB MMO3HAHMUS,
HaKOIICHHSI 3HAHUHA O MHpe (S3BIKOBAs,
YUTATENbCKas KyJIbTypa, NesITeIHHOCTh B
nHPOPMAINOHHOH, TH(POBOIL cpene).

Jemonctpupyrommii
HaOJIIOICHUH,

HaBBIKN
HaKOIJICHHS  (PaKToB,
OCMBICJICHHS OIIbITA B
€CTECTBEHHOHAYYHOM U TI'yMaHUTapHOU
00acTsAX MO3HAHUS, UCCIIEI0BATENbCKON
JIESITEIbHOCTH.

PaBBI/IBaIOHII/Iﬁ HaBBbIKM MCIIOJIb30BaHUA
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CHJIBI n N3MCHCHHUC
HUMITyJIbCa TEJia.

3aKkoH COXpaHEeHUS
UMITYJIbCA. PeaxTnBHOE
JBIDKCHUE.

MomeHT UMITyJIbCa
MaTepuabHON TOYKH.
IIpencraBnenue 0
COXpaHEHHHU MOMEHTa

HUMITYJIbCa B HEHTPaJIbHBIX
IOJIAX.

PaGora cuibl Ha MajJoOM U Ha
KOHCYHOM MEPEMCUICHUH.

I'pacuueckoe
MpeCTaBICHHUE paboTsI
CUJIBI.

MouHoCTh CHUIIBI.
Kunernueckas SHEPrus
MaTepHUaIbHOU TOYKH.
Teopema 00 U3MEHEHUU
KMHETUYECKOU JHEPIUU
MaTepHaJIbHOU TOUKH.
[ToTeHuunanbHbIe U

HEMOTEHLUAJIBHBIE CHJIBL.
IloTeHuunansHass  3Heprus.
IoTennuanbHas SHEprus
ynpyro nehopMHpOBaHHOMH
npyxuHsl. [loreHnuanbHas
SHEPIHUs TENa B OJHOPOJHOM
TrPaBUTALILOHHOM ToJIe.
IToTrenuuanpHas DHEprust
TeJa B TPaBUTALMOHHOM
1ojie  OJHOPOAHOTO  IIapa
(BHYTpH M BHE I1apa).

BTopa;{ KOCMHYECCKas
CKOPOCTb. TpCTLSI
KOCMHUUYCCKasa CKOpPOCTbD.

MPSIMOJIMHEWMHOTO ~ IBIDKEHUS |
B3aMMOJICHCTBUS TEJl.

OmnpeneneHue  aOCONMIOTHBIX U
OTHOCHUTEITLHBIX MOTPEIIHOCTEH
M3MEpeHu (U3NIECKUX BEITHYMH.
OrcHKa TpaHWI[ TMOTPEIIHOCTEH.
[IpoBeneHue  IKCIEPUMEHTA IO
CPaBHCHHIO HM3MEHEHHUS HWMIYJbca
Tena € HWMIYJIbCOM  CHIJIBI,

HU3MCHCHHS HOTCHHI/IH,J'II)HOIZ
SHEPTUH NPY>KUHBI C pabOTON CHITBI
TPEHHUSL.

Hccnenosanue COXpaHEHUs
HUMITyJIbCa npu yIpyrom
B3aUMOJICHCTBUH, COXpaHEHUS

SHEPrUH IPH CBOOOTHOM MAJCHUH.
Omnpenenenne padOThI CUITbI TPEHUS
TIPU JBIDKCHUH Tella 10 HAaKIOHHON
TUTOCKOCTH.

Habmronenune " 0o0BsiCHEHHE
PEaKTUBHOTO JIBIKEHUSI.

Pemenne pacuy€THBIX 3a7a4 C SBHO
33JaHHOM W HESBHO 3aJJaHHON
¢dusHIecKoit MOJIETIBIO c
UCTIOJIB30BaHHEM OCHOBHBIX
3aKOHOB U (OPMYJI MEXaHHUKH.
Pemmenne KauecTBEHHBIX — 3a7ad,
TpeOYIONMMX TNPUMEHEHHs] 3HaHUK
10 MEXaHHKeE.

OObsicHEeHNE TIPHUHIIMIIOB JEHCTBUS
BOJOMETa, KOmEpa, IPY>KHMHHOIO
MUCTOJIETA, THPOCKOIIA.
OObsicHeHHe ~ JIBUWKEHHS  paKer,
(GUrypHOro KaraHusi Ha KOHBKax.
Omnpenernenne YCIIOBHH
NIPUMEHUMOCTH Mozenei
¢u3MYecKnX TeN W TIPOLECCOB

Pas3IUYHBIX CpencTB MO3HAHMS,
HAKOIUJICHUS 3HAHWUA O MHUpE (A3BIKOBAs,
YHUTATEIbCKas KyJIbTypa, JCSITCIBHOCTh B
HHPOPMAMOHHOM, IIM(POBOIL cpefe).




CBsi3p paboThl
HEMOTEHINANBHBIX CHJI  C
M3MEHEHHEM MEXaHUYEeCKOH
SHEPTUM  CHCTEMBI  Tell
3aKkoH COXpaHEeHUs
MEXaHUYECKON SHEPTUH.

VYopyrue u

CTOJIKHOBCHMU.

HEYIpyTue
YpaBHeHHE
bepunymnu pns  uneanbHOU
JKUAKOCTH KakK CIIEACTBUE
3aKOHa COXpaHEHHs
MEXaHUYECKOI DHEPIuu.
TexHuyeckue ycTpoicTBa U
TEXHOJIOTHYECKUE

MIPOLIECCHI: ABM)KEHUE PAKET,

BOJOMET, Komeép,
TPY>KUHHBIT MHCTOJIET,
THPOCKOTI, ¢urypHoe

KaTaHUuC Ha KOHbKax

(sBIIEeHMIA): aOCONIOTHO yHpyroe u

a0COII0THO Heynpyroe
CTOJIKHOBEHHUS. Brinonnenue
yueOHBIX 3aJaHWii Ha  aHaJIu3
MEXaHUYECKUX HPOLIECCOB
(sBIEHWI) ¢ HUCIOJB30BAaHHEM

3aKOHOB COXPAaHEHHS B MEXaHUKE:
3aKOHBl COXPAaHCHUS HMITyJIbCa H
SHEPTHH,

MEXaHHYECKOH CBS3b

pa6OTLI HU3MCHCHUEM

MEXaHUIECKOM OHEPIruu Tejia.

CWIBl C
Hcnoap3oBanne IT-TexHonorui
mpu paboTe ¢ JOMOJHUTEIHHBIMU
UCTOYHMKaMU  uH(popManmu 1o
TEMEC, HX KpI/ITI/ILIeCKI/Iﬁ aHaJIn3 "

OLICHKa TOCTOBEPHOCTHU

Pasnea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMMUKA (49 4)

3.1

OCHOBBI
MOJIEKYJIIPHOKHH
€TUYECKOM
teopuu (15 u)

OcHoBHbIE MOJIOKEHHUS
MOJIEKYJISIPHOKUHETUYECKON
teopun (MKT), ux onsiTHOE

obocHoBanme. [nuddy3us.
BpoynoBckoe JIBIDKCHUE.
Xapakrep  IBUXKECHMS U
B3aUMOJIeHcTBUSA YaCTHIL
BELIECTBA. Monenn
CTPOEHHMSI Ta30B, KUIAKOCTEH
51 TBEPIBIX Tell 51
00bsCHEHHUE CBOICTB

BEIIECTBA HAa OCHOBE O3THX
Mozeneil. Macca u pazmepsl
MOJIEKYJI (atomoOB).
KonmuectBo BemectTna.
ITocTosiHHAst ABOTAIPO.

[IpoBenenue U3MepeHuit
mapamMeTpoB  rasa, IPOBEICHHE
UCCJIEJOBAHUM 3aBUCUMOCTEN

(U3NIECKUX BEIHYHH U ONBITOB TI0
MIPOBEPKE MPEUI0KEHHON THIIOTE3BI
OpH  U3YYCHHH  yCTaHOBJICHHS
TETIOBOTO paBHOBECHS u
H30IPOLIECCOB B ra3ax.
Onpenenenne  aOCONIIOTHBIX U
OTHOCHTEJIbHBIX MOTPEIIHOCTEH
M3MEpEeHUN (DU3MYCCKUX BEITHYMH.
OueHka TpaHUL] M[OTPEHIHOCTEH.
DKcTiepuMeHTATbHAS MpoBepKa
YPaBHEHUS COCTOSIHUSI HUJEaTbHOTO
Uzyuenue Mojenei:
YacTHIl  BEIECTBa,

rasa.
JBHXXCHUA

Bbubaunorexa [JOK
https://m.edsoo.ru/7

f41bf72

JemoHncTpupyroumit
HaOIOZICHUH,  HAKOIUICHUS
OCMBICJICHHS OTIBITA B

HaBBIKH
(akroB,

€CTECTBEHHOHAaY4YHOM U TI'yMaHWUTapHOU
00nacTsX MO3HAHUS, UCCIIE0BATENbCKON
JIeSATENbHOCTH.



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

TemoBoe paBHOBECHE.
Temmeparypa u cocoOsI eé
U3MEpeHusl. Ixana
Temneparyp Llenbcus.

Monenbp uaeaabHOro rasa B

MOJIEKYJISIPHO-
KMHETUYECKOU TEOpHUHU:
YJacTUIBI Ta3a  JBUXKYyTCA
Xa0THUECKU u HE

B3aUMOJCICTBYIOT Jpyr C
npyroM. ['a30Bble 3aKOHBI.

YpaBuenue  Menneneena-
Knaneiipona. AbcomoTHas
TeMIepaTypa (mrkana
TeMIIepaTyp KenbBuHa).

3akoH JlanpTOHA.

M3onporneccsl B naeaibHOM
rase C IIOCTOSIHHBIM
KOJIMYEeCTBOM BemiecTBa. [
paduueckoe MpeaCTaBICHUE
M30MPOIECCOB:  M30TEpMa,
n3o0xopa, u3obdapa.

CBsi3b MEXIy HaBICHUEM H
cpenHen
SHEepruel MOCTyNaTeIbHOTO
TEILIOBOTO JIBIDKCHUS

MOJICKYJ HACAJTBHOI0 rasa

KHHETHYECKOM

(ocHOBHOE ypaBHEHHE
MOJIEKYJIAPHO " KUHETUYCCKO
il TEOpUH HIEATBHOTO Ta3a).
CBsi3p abcomoTHON
TEMIIEPATYPBI
TEepMOJMHAMUYECKON
CHCTEMBI co cpenHei
KMHETUYECKOM SHepruen

MOCTYyHnaTeJIbHOI 0O

OpOYHOBCKOTO JIBHKCHHS. OIIBITA
IrepHa, KPUCTAJIIMYECKUX
PELIETOK.

Pemienne pacy€THbIX 3a/1ay C SBHO
3aJaHHOM W  HESIBHO 3aJaHHOU
¢busnyeckoit MO/JIENBIO c
HCIIOJIb30BaHUEM OCHOBHBIX

3aKOHOB U (OPMYJ MOJIEKYJISIPHOU
¢m3ukn. PemieHne KauecTBEHHBIX
3a7ad, TpeOYIOIUX MNPUMECHEHHS
3HAHUI 0 MOJICKYJISIPHOW (PH3HKe.
OO0mwsicHeHNE YCTpOMCTBa u

NIPUHONIA JICHCTBUA TEPMOMETpa,

6apomeTpa. OOmBsacHEHHE
MOJTy4eHHs] HAHOMATEPHAJIOB.

Omnpenernenue yCIOBUH
NIPUMEHUMOCTHU Mozenei
¢usnyeckux Tea W IPOLECCOB
(sBICHMIA): Moenei rasa,
KHUJIKOCTH u TBEPIOTO
(KpHCTAITHIECKOTO) Tena,

HJIeaILHOTO ra3a.
BrmonHeHne y4eOHBIX 3a/IaHUN Ha
aHan3

TCIIJIOBBIX IIpoueccoB

(sBIeHW) € HCTOJIB30BaHHEM
OCHOBHbIX monoxeHuii MKT wu
3aKOHOB MOJEKYJISpHOH (u3uKH:
CBS3b IABICHHWS HICAIBHOTO Ta3a
co cpenHein KUHETUYECKOM
SHEpPruel TEIJIOBOTO ABIKEHHUSA U
KOHIIEHTpanuel  ero
CBSI3b TEMIIEPATYphl BELIECTBA CO

CpelHell KUHETH4eCKOol sHepruei

MOJICKYII,

TCIUIOBOTIO JIBHMXKCHHA €r0 4YacCTHII,
CBSI3b JIABJICHUS HJICATIBHOTO Trasa ¢
KOHLEHTpaluel MOJIEKY]l U €ro




3.2

TepmoanHamuKa.
TermoBbie
MaruHsbl (20 9)

TEIUIOBOTO  JIBIDKEHUS €€

YJaCTHII.
TexHuueckne ycTpoicTBa U
TEXHOJIOTHUECKHE
MPOLIECCHI: TEPMOMETD,
bapomerp, MOJTyYCHUE
HaHOMAaTEepHaJoB
Tepmomuaamuaeckas (T/)
cucTteMa. 3alaHNe BHEIIHUX
YCIIOBUH TS
TEePMOANHAMHYECCKON
cUCTeMBl.  BremHme m
BHYTPEHHHE apameTphl.
ITapameTpsl
TEePMOJANHAMHYECCKON
CHUCTEMBl ~ KaK  CpeaHHe
3HA4YCHUA BCJINYUH,
OTIMCHIBAIOTITIX ed
COCTOSTHHE Ha
MHKPOCKOTINYECKOM YPOBHE.
Hynesoe Hayajo
TEPMOJINHAMHUKH.
Camonpoun3BosbHas
penakcanus
TEePMOJANHAMHYECCKON
CUCTEMBI K  TEIUIOBOMY
PaBHOBECHIO. Monens
UJealbHOTO rasa B

TEPMOAMHAMUKE - CHCTEMa
YPaBHEHUM: YpaBHEHHE
MengeneeBa-Knaneiipona u
BBIpa)KEHUE 7151 BHYTPEHHEN

SHEPTHH. YenoBus
IPUMEHUMOCTH 3TOH
MOJIENN: HU3Kas
KOHLIEHTpaLUs YacTHL,
BBICOKHE TeMIepaTypsbl.

TEeMIIEPaTypOH, ypaBHEHHE
Menneneesa-Knaneiipona

H3mepenue YACIBHOI
TEIUIOEMKOCTH Pa3HBIX BEIIECTB, HX
CpaBHEHHE, MpoBeJIcHUE
HCCIeJOBaHUHN 3aBUCHUMOCTEMN

(U3NIECKUX BEIHYMH U OIBITOB TI0
MIPOBEPKE MPEUI0KEHHON THIIOTE3BI
npu H3yYCHUH MPOIIECCOB
TeIooOMeHa M aguabaTHOro

Onpenenenue
OTHOCHUTENBHBIX

mpolecca.
a0CONIOTHBIX U
MIOTPEIIHOCTEN U3MepeHuil
¢dusHIecKnX Onenka
rpaHull norpewmHocrel. M3yuenue
B3aMMOCBS3H SHEeprun
MEXXMOJIEKYJIIPHOTO
B3aMMOJEUCTBHA W TEMIIEPATypHI
KUIEeHus: xuakocted. M3yueHue
TEIIOBBIX JBUrarenei c
HCIONB30BaHUEM  KOMIBIOTEPHBIX
MoJeIe.

HccrnenoBanue pasHBIX CIOCOOOB
U3MEHEHMs BHYTPEHHEH DSHEprui.
Pemenne pacu€THeIX 3a1a4 C SBHO

BCJIMYHH.

3aJJaHHOM W HESBHO 3aJJaHHOM
¢dusnyecKoit MOJIENBIO c
HCIOJIb30BaHUEM OCHOBHBIX

3aKOHOB U (OPMYIT MOJIEKYJISIPHOU
q)HSI/IKI/I 1 TCpPMOAMHAMHUKH.
Pemenne  KayecTBEHHBIX
TpeOyIOIMX TNPUMEHEHUs] 3HaHHUH

3ajad4,

butnuoreka IIOK
https://m.edsoo.ru/7

f41bf72

Bripaxatromuii MO3HABAaTEJIbHBIC
WHTEPECHl B  Pa3HBIX  MpPEeIMETHBIX
o0racTax ¢ yudétom

WHIVUBUAYATbHBIX HUHTEPECOB,
CIIOCOOHOCTEH, JOCTHKCHHUIMA.
JemoncTpupyroumit HaBBIKH
HaONIONCHUH, HAKOIICHUS  (aKToB,

OCMBICJICHHS OTIBITA B
€CTECTBEHHOHAYYHOH M T'yMaHHUTapHOU
o0JyacTsAX MO3HAHUS, UCCIEAOBATEIbCKON
JIESITETIBHOCTH.



https://m.edsoo.ru/7f41bf72
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Bripaxxenue JUTSL
BHYTpPEHHEHN 3HEPruu
OJIHOATOMHOTO  UJI€AJILHOTO
raza. Ksasucratuueckue u
HECTaTUYECKHE IPOLECCHI.

OnemeHrapHas pabora B
TepMOIMHAMUKE.
Boruncienne  paboTel 1O

rpaduky mpomecca Ha pV-
JHarpamMe.
Tennonepenada kak crnocod

U3MEHEHUs BHYTpEHHEH
SHEepruu
TEepMOJUHAMUYECKOU
CHCTeMBI 0€3 COBEpILICHUS
paboTHI. Kongpexius,
TEIIONPOBOAHOCTD,
U3ITyYEHHUE.

Konunuectso TEIJIOTHI.
TemnoéMKocTh Tena.
VYaenbHas U MOJSIpHas
TEIIOEMKOCTH  BEILECTBA.
YpaBuenue Maiitepa.

YaenbHas TEMI0Ta CrOpaHus
TOILJIMBA. Pacuér
KOJIMYECTBA TCIIJIOTHI HpI/I
terutoniepenade. [lorstue 06

aanabaTHOM TpoIlecce.

ITepBbrit 3aKOH
TEPMOJIMHAMUKHU.
BayTtpennss JHEPIUs.
KomuuectBo  Temnorel U
pabota Kak MepbI
U3MEHEHUS BHYTpPEHHEH
SHEPTUHU
TepPMOJUHAMUYECKON

MOJIEKYJISIPHOM ¢uznke u
TEPMOTHHAMHKE.

OObsicHeHne yCTpoiicTBa u
MPUHIHIA JeHCTBHS
XOJIOJMITbHUKA, KOHAUIMOHEPA,
JU3eJIBHOTO M KapOHOpaTOpPHOrO

JBUTATEINEH, TapoBOil TypOHHEI.
OO0mpsicHeHNE MOy YCHUS
CBEPXHHU3KHUX TeMIIepaTyp,
YTWIN3AIUHA «TETIOBBIX» OTXOJOB
C  WCIIONb30BAaHMEM  TEIIOBOTO
Hacoca, yTUin3anuu
OMOOPTraHMYECKOr0 TOIUIUBA  JIS
BBIPaOOTKH «TEIIOBOM» u
JNEKTPOIHEPTUH.

BrinonHenune yueOHbIX 3aJaHuil Ha
aHaN3

TCIIJIOBBIX mpoueccoB

(aBNEeHMI) C  HCIOIB30BAHHEM
OCHOBHBIX TnoJio)keHud MKT wu
3aKOHOB MOJICKYJIAPHOH (DHM3WKH H
NepBbIT

TEPMOJUHAMUKU: 3aKOH

TEPMOIUHAMUKH, 3aKOH
COXpaHeHI/IH 3HepI‘I/II/I B TCIIJIOBBIX
WcnonwszoBanue IT-
pabore ¢

HCTOYHHKAMU

nporueccax.
TEXHOJIOTMH  Ipu
JIOTIOJTHUTEIIbHBIMH
nHpOpPMALIUK  TI0

KpI/ITI/ILIeCKI/Iﬁ aHaJlIu3 MW OICHKa

TeMe,  HuX

JIOCTOBEPHOCTH.
AnHanu3 W OIGHKA ITOCIEACTBUHU
HCIOJIb30BaHUS TEILIOBBIX
JIBUTATENEH u TEIJIOBOT'O
3arpsA3HEHUsT OKPYKAIOIIEH cpeibl ¢
TMO3HITAHN 9KOJIOTUYECKOI
0€30MacHOCTH; MTPEACTaBICHUI

0 PpaIOHATIEHOM




CHCTEMBI.
Bropoii 3aKOH
TEePMOANHAMUKH UL

PaBHOBECHBIX IpoHeccoB:

yepes 3a71aHHOE
paBHOBECHOE COCTOSTHUE
TEPMOJIMHAMHYECKON
CHCTEMBI MIPOXOAUT
€IMHCTBEHHAS angmadara.
AOGcomoTHas TeMneparypa.
Bropoii 3aKOH
TEPMOJAUHAMUKHU hinic|

HEPaBHOBECHBIX MPOLECCOB:
HEBO3MOIKHO nepenarb
TEIIOTy 1o oT Ooisee
XOJIOMHOTO Tena K Ooiee
HarpeToMy 0e3
komneHcarmu  (Kiaysuyc).
HeobparumocTs pHpOIHBIX
MPOLIECCOB.

TIpuHIMIBL JIEUCTBHUS
teroBbix MamuH. KIT/T.
MakcuManbHOE ~ 3Ha4YCHHE
KIIA.

ukn KapHo.
OKonornyeckue ACTIEKTHI
WCIIONIb30BAaHMS  TEIUIOBBIX
JIBUTATEIICH. TennoBoe
3arpsisHEHUE  OKpYXKaroIieH
CpeJbl.

TexHuueckue ycTpoiicTBa H
TEXHOJIOTHYECKHE
MPOLIECChl:  XOJIOJMIIbHUK,
KOHJMILIMOHEP, TU3EIbHbIA U
KapOIOpaTOpHBIN JABUTATEIH,
naposas TypOuHa,

NPUPOIOIIOIE30BaHUH (B IpoLecce

MMOATOTOBKH COOOIIIEHNUH,
BBIMOJTHEH U IPYIIIOBBIX
MIPOEKTOB)




3.3

ArperarHble
COCTOSIHUS
BELIECTBA.
®dazoBbIe
nepexobl (14 )

MOTyYeHHE CBEPXHU3KUX
TeMmmeparyp,  YTHIH3AIUsL
«TEIUIOBBIX»  OTXOJOB  C
UCIIOJIb30BaHUEM TEIIIOBOTO
Hacoca, yTUIN3alUs

OMOOPTaHNYECKOTO TOTLIMBA
IUT BBIPAOOTKU «TEILIOBOM»
1 3JICKTPOSHEPTHU

ITapooGpazoBanue u
koHAeHcauus. Mcnapenue u
KUTICHHUE. Y IeIbHas TeIioTa
mapooOpa3oBaHusI.
Hacpimennsie u
HEHACBHIIICHHBIE MapPBI.
KagecTBennass 3aBHCHMOCTH

IUVIOTHOCTH U JaBJICHUSA
HACBIEHHOIO  Iapa  OT
TEeMIIEpaTypsl, ux

HE3aBHUCUMOCTh OT 00BEMa
HACHIIIEHHOTO Tapa.

3aBUCHMOCTh TEMIIEPATyPHI
KHIIEHHsS OT JaBJIEHHS B

SKUAJIKOCTH.
BrnaxxHoctb BO3/yXa.
Ab6comoTHas u

OTHOCHUTCJIbHasA BJIAXXHOCTb.

Tsépnoe TENo.
Kpucrannuueckue u
amopdHbIe Tena.
AHU30TpOIIHUSA CBOJCTB
Kkpuctajuios. IlnaBnenue u
KpUCTaUIN3ays. Y AeTbHas
TEIUIoTa TIJIaBJICHMUS.
CyOnumarusi.

Hedopmarun TBEPIOTrO
Tena.

Habmtonenue CBOMCTB
HACBHIIICHHBIX  MapoB, MaJIbIX
nedopmanuii, MPOBEICHHE
KOCBEHHBIX H3MEpPEHUH YJIEeIbHOU
TETUIOTHI TUTaBJICHUSA TbJa,
aOCOIOTHON BIAXKHOCTH BO3IyXa,
KO3 HUIHEHTa  MOBEPXHOCTHOTO
HaTsDKeHust, Moxyis FOHra.

N3yuenue 3aKOHOMEpHOCTEN

HUCTIApCHUS U KUIICHUA X(HI[KOCTeﬁ,

B TOM qHUCJIC KUTICHUSA npu
IMOHHUXXCHHOM JaBJICHUH,
HarpeBaHusd nu TJIABJICHUSA
KPpUCTAJUITUICCKOTO BCIICCTBA,
KalmnJIAPHBIX ﬂBHCHHfI,

cmauuBaHus. [IpoBeneHue ONbITOB
C MBUIbHBIMH IDIEHKAMH.
HccnenoBanne MOJCIH
HEHBIOTOHOBCKOM YKHUJIKOCTH.
Pemiennie pacy€THbIX 3ajlay C SIBHO

3aJJaHHOM W  HESABHO 3aJJaHHOU
(u3nIecKoil MoIeNbI0
C  HCIOJb30BAHHMEM  OCHOBHBIX

3aKOHOB U (OPMYIT MOJIEKYJISIPHOH
(U3MKH U TEPMOJAMHAMUKH.
Pemenne  KayecTBEHHBIX
TpeOyIOIMX TNPUMEHEHUs] 3HaAHWH
10  MOJEKYJSIpHOH  ¢u3uke u

3ajad4,

Bbubnnoreka I[JOK
https://m.edsoo.ru/7

f41bf72

OpHEHTUPOBAHHBIA B JIEATEIHHOCTH Ha
Hay4YHbI€ 3HAHUS O TIPUPOJIE U OOIIECTBE,
B3aMMOCBSI3SIX YEJIOBEKA C MPHUPOIHON U
COLMaIbHOM Cpesloi.



https://m.edsoo.ru/7f41bf72
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Pactsokenue u  cxkatue.
Cneur. Mogaynas  FOmra.
IIpenen YIPYIuX
nepopmanuii. TemnoBoe

paclIMpeHue S>KUIKOCTeH Hu
TBEPIBIX TEN, 00BEMHOE U
JUHENHOE paciiupeHue.
AHTapMOHU3M TEIJIOBBIX
KoIeOaHmit YACTHI]
BEIIICCTBA MIpUYMHA

TCIJIOBOTO PpAaCIIMPCHUA TCJI

KakK

(Ha KauecTBEHHOM YpOBHE).
IIpeoOpa3oBanue sHEprUU B
(ha3oBBIX MEpexoax.
YpaBHenue TEII0BOTO
Gamanca.  IloBepxHOCTHOE
HaTsokeHne.  KoadduuumeHt
MTOBEPXHOCTHOTO
Kanunnspueie
JlaBneHne  1Ox

HCKPUBJIEHHON

HaTsKCHUA.
SBJICHUA.

MOBEPXHOCTBIO KUJKOCTH.
®opmyia Jlamnaca.
TexHuyeckue ycTpoicTBa U

TCXHOJIOTHYCCKHEC

IMPOUECCHI: KUIKHEC
KpUCTaJlIbI, COBPCMCHHBIC
MaTepHrajibl

TEPMOJANHAMUKE.
OOBsICHEHHE OCHOBHBIX MMPUHIUIIOB

CTPOCHHS JKHIKHX KpPHCTAJUIOB,
MOy YCHUSI COBPEMEHHBIX
MaTepuaos.

OmnpenesneHue ycloBui
TIPUMEHUMOCTH MOI[CJ'IGﬁ
duznyecKkux Ten u
MPOIIECCOB (SIBJICHUH):
MOI[GJ'IGIZ ra3a, JKUIJKOCTHu
U TBEPJIOTO
(KpUCTAIIITMYECKOTO)
TCJIa, 1ACAJIBHOI'O Ira3a.
BbinosiHeHMEe y4ebHbIX 3a4aHWM
Ha aHa/n3 TenoBbIX NPOLLECCOB
(ABNeHuMit) ¢ wucnonbloBaHMem
OCHOBHbIX MOJIOXKeHUn MKT wu
3aKOHOB MONEKYNAPHOWN
OM3UKM U TepMOAMHAMUKU:
CBA3b [JAB/EHUA UAEaNbHOTro
rasa c KOHUEHTpauunen monekyn
n ero TemnepaTypon,
ypaBHeHue MeHnpeneesa-

KnaneipoHa, nepsbii 3aKOH

TepMmoavHamuKkM. Pabota B

rpynnax npu 06CY)‘K,CI,EHVIVI

BOMPOCOB  MeXNpeaMETHOro
Xapaktepa (Hanpumep, no Teme

«TennoobmeH B UBOM

npupoae»)




Pa3nea 4. JIEKTPOJAUHAMMUKA (54 1)

41

DIIeKTpUUIECKoe
nosie (24 u)

OnexTpuzanuss Ten u e
MPOSIBIICHHUSL.
Onextpuueckuid 3apsia. Jsa

BHJIA ANMEKTPHYECKUX
3apsI0B. IIpoBogHuKH,
TUDJICKTPUKA u
TIOJTYTIPOBOJHHUKH.
DneMEeHTapHBIH
3JIEKTPUYECKUN 3apsa.
3axkoH COXpaHEeHHS

3JEKTPUUECKOTO 3apsa.
B3aumopeiictBue 3apsa0B.
Toueunsle 3apsiapl. 3aKOH
Kynona. DNeKTpUUecKoe
none. Ero nelictBue Ha

QJICKTPHUUICCKUC 3aps/ibl.

Hamnpsoxéanocts
3IEKTPUUYECKOTO HOJISl.
ITpoGuenii  3apsa.  Jluaum
HaNpsKEHHOCTH
3NIEKTPUUYECKOTO HOJIA.

OIHOPOIHOE DIEKTPUUECKOE
noute.

[oTeHIMaNTbHOCTh
JNEKTPOCTATHYECKOTO MOJIS.
Pa3HOCTh TOTEHIMATOB U

HAIpsHKEHHUE.
TToreHuuanbHas SHEPTHst
3apsiaa B

3JIEKTPOCTATUYECKOM TIOJIE.
ITorenmnman
3JIEKTPOCTATUYECKOTO TOJIs.

HpOBeZ[CHI/Ie KOCBCHHBIX

I/I3MepeHI/Iﬁ " OIBITOB MO IPOBEPKE

MPEUIOKEHHONM  THIOTE3bl  IpH
N3y4CHUHU B3aUMOACHCTBUS
3apsKEHHBIX Teu, 3apsina

KOHACHCATOpa, MOCICA0BATCIBHOIO
COCAMHCHU KOHACHCATOPOB.

OnpeneneHHe a0COIFOTHBIX u
OTHOCHUTCJIIbHBIX HOFpeHIHOCTeﬁ

U3MEPECHUN (DU3UICCKUX BETHYHH.

OneHka TpaHMIl IOTPEIIHOCTEH.
Habmronenue MpeBpaleHUs
SHEPruu 3apsKEHHOTO
KOHZIEHCATOpa B JHEPTUIO
U3ITyYeHHs CBETOAMOA,
HCCIIeIOBAHNUE paspsina
KOHJEHCATOpa Yepe3  Pe3UcTop.
W3yuenue 3aBHCUMOCTH
JNEKTPOEMKOCTH IUIOCKOTO
KOH/ICHCATOpa oT IIOIIA

TUTACTHH, PACCTOSHUS MEXIy HUMH
u JIURJIEKTPUYECKOU
npoHUIIaeMOoCTH. M3yueHne kapTuH
JTUHAH HaNpPsLKEHHOCTH
ANEKTPUUYECKOTO TONsI TOYEUHOTO
3apsAna, PaBHOMEPHO 3apsHKEHHON
cdepbl, paBHOMEPHO 3apsHKEHHOTO
mo o0véMy mIapa, paBHOMEPHO
3apsHKEHHOM OeCKOHEUHO
IDIOCKOCTH M DKBUIIOTCHIIMAJIBHBIX
TIOBEPXHOCTEH.

Pemenue pacu€rHeIX 3a7ad C SBHO

bubnuoreka IIOK
https://m.edsoo.ru/7

f41bf72

Bripaxaromuii MO3HABAaTEJIbHBIC
MHTEpEChl B  pa3HbIX  MpPEeIMETHBIX
obnactsix ¢ yuérom

WHANBUAYAIBHBIX HHTEPECOB,
CIIOCOOHOCTEH, JOCTHIKEHHM.
JemoncTpupyroumit HaBBIKU
HaOJIONCHUH,  HAaKOIUICHUS  (aKTOB,

OCMBICIICHHS OTIBITA B
€CTECTBCHHOHAY4YHOM U TI'yMaHWUTapHOU
0051acTsAX MO3HAHUS, UCCIEN0BATENbCKON
JIeATEIbHOCTH.
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CBsi3b HAMPSKEHHOCTHU TMOJIS
U Pa3HOCTH IIOTCHIMAJIOB
JUIS  DJIEKTPOCTaTUYECKOTO
moJist (KaK OJTHOPOIHOTO, TaK
Y HEOJJHOPOJIHOTO).

[puHuMn CYTNIepIO3UIIU
3JEKTPUUYECKUX TTOJIEH.

Ilone TOYeuHoro 3apsna.
Ilone PaBHOMEPHO
3apsbkeHHOH ceprl. [Tome
PaBHOMEpPHO  3apsDKEHHOTO
no o6sémy mapa. Ilome
PaBHOMEpPHO  3apsHKEHHOU
OECKOHEYHOH  IUIOCKOCTH.
Kaptuns JIMHUI

HaNpsKEHHOCTH 9TUX MOJIEH

u SKBUIMOTEHIMATBHBIX
MOBEPXHOCTEH.
IIpoBoaHuKH B
3IEKTPOCTATUYECKOM  IIOJIE.
VYcnosue paBHOBeCHs
3apanoB. Jluanekrpuku B
AJIEKTPOCTATUYECKOM TIOJIE.
Jusnexkrpudeckas
MPOHUIIAEMOCTh  BEIECTBa.
Kongencarop.
DNeKTPOEMKOCTh
KOHJIEHCATOopa.
OneKTpOEMKOCTb  IMIOCKOTO
KOHJIEHCaTOopa.

[TapannenbHoe coeguHEHHE
KOHJICHCATOPOB.
IlocnenoBarenbHOE
COCJMHEHHUE
KOH/IEHCATOPOB.  JHEprus

3apsHKEHHOT0 KOHJIEHCAaTOopa.

3aJJaHHOM W HESABHO 3aJJaHHON
¢busnyeckoit MO/JIENBIO c
UCIIONIb30BaHHEM OCHOBHBIX
3aKOHOB u ¢dhopmyn
JJIEKTPOCTATHKH.
Pemenne  Ka4yecTBEHHBIX — 3ajad,
TpeOyIOINX NPUMEHEHUS 3HAHUH
TI0 3JIEKTPOCTATHKE.

OO0msicHeHnE yCTpoiicTBa u
NPUHIMIA ISHCTBUS 3JIEKTPOCKOIA,
3NIEKTPOMETPA, KOHZICHCATOPOB,
reHepatropa Bau ne ['paada.
OObsicHeHne paboTsI
3JIEKTPOCTATUUECKOM 3aLUTHI,
3a3eMJIeHHS INEKTPONPUOOPOB.
Omnpenernenue yCIOBUH
NPUMEHUMOCTH Mogzenei

(U3NIeCKUX TeN: TOYCUHBIN 3apsi,
OTHOPOIHOE AIEKTPHUYECKOE TIOJIE.

BrmonHeHne y4eOHBIX 3a/IaHUN Ha
aHaNU3 JJEKTPUICCKHUX TIPOIECCOB
(sBIeHWI) € HCNOJIB30BaHHEM

OCHOBHBIX MOJIO)KEHHH M 3aKOHOB

BJIEKTPOAMHAMUKH: 3aKOH
COXpaHEHUs ANEKTPUIECKOTO
3apsaa, 3aKOH Kymnona,
MMOTEHIHUAILHOCTh

3JIEKTPOCTATUYECKOTO 0,
TIPHUHITUIT CyNeprno3uLuu
BJIEKTPUYECKUX TOJIeH.
Hcnons3oBanue IT-texHOMOTHI

mpu paboTe C JOMOTHUTEIHHBIMH
HCTOYHHKaMH  HHGOpMAIH IO
T€ME, MX KpUTHYECKUM aHanu3 u

OIICHKa TOCTOBEPHOCTHU




JIBrKeHNE
YacTUIbl B
3JIEKTPUYECKOM
TexHuueckne ycTpoicTBa U
TEXHOJIOTUYECKUE

3apsyKEHHOU
OJHOPOJIHOM
noJe.

HPOLIECCHI:
3NEKTPOMETP,
3NEKTPOCTATHIECKAS
3aIInTa,
3JIEKTPONIPUOOPOB,

reHepaTop

3JICKTPOCKOII,

3a3€MJICHUC

KOHJICHCATOPHI,
Ban ne I'paaga

4.2

ITocTossHHBIM
JJIEKTPUYECKHUI
TOK (24 u)

Cuna ITocTostHHBII
TOK.

YcnoBusa  cyliecTBOBaHUSA
MOCTOSTHHOTO
3JIEKTPHUUYECKOTO
Ucrounuku Toka.
Hanpsoxerne U u DJ1C .
3akon Owma [ns yvacTka
TETIH.
DneKTpuuecKoe
COTIPOTHBIICHHE.
3aBUCUMOCTH
COTIPOTHBJICHUS
OJTHOPOJTHOTO
oT ero

JUTHHBI "
MOTIEPEYHOTO
CEYCHHUS.
CONPOTHUBJICHUE
BELECTBA.
ITocnenoBarenbHoE,
napajuiesibHOE,
CMEIIaHHOe
MIPOBOHHUKOB.
Pacuér Pa3BETBIEHHBIX
ANEKTPUIECKUX

neneit. [Ipasuna Kupxroga.

TOKa.

TOKa.

MPOBOJTHHUKA
IO U

VY nenpHoE

COCOAUHCHUC

IIpoBeneHue npsAMBIX U3MEPEHUN
CHJIBI

TOKa ¥ HaIpsHKEHUS, KOCBEHHBIX
HU3MEpPEHUN YIEIBHOTO
COMPOTHUBIICHUS,
9J1C "
CONPOTHUBJICHUS
HCTOYHUKA TOKA, IPOBEJICHUE
HCCJIeIOBAHUN 3aBUCUMOCTEH
(U3NIeCKUX BEIMYUH U OITBITOB

no MIPOBEPKE MIPEAJI0KEHHOM
THUIIOTE3bI

MIPH N3YYCHHUH TIETIEH TTOCTOSTHHOTO
TOKa.

Omnpenenenne aOCOMIOTHBIX U
OTHOCHUTEILHBIX TIOTPEITHOCTEN
M3MepeHu PU3NIECKUX BETUIHH.
OueHka rpaHul] NOrPELUTHOCTEN.
H3yuyeHne KOpOTKOTrO 3aMbIKaHUS
rajbBaHMYECKOI'0  dJJIEMEHTa U
OIICHKA

BHYTPEHHETO CONPOTHUBIICHUSL.
Pemenue pacu€THbIX 3a7a4 ¢ IBHO
3aJITaHHOM M HESIBHO 3aJJaHHOMU
(u3nIecKoil MoIeNbIo
C  HCIIOJb30BaHUEM
3aKOHOB

BHYTPEHHEIO

OCHOBHBIX

Bbubnnoreka [JOK
https://m.edsoo.ru/7

f41bf72

OpHEHTHPOBAaHHBI B JEATEIHHOCTH Ha
Hay4HBIC 3HaHUA O TPUPOJIE M O0IIEeCTBe,
B3aMMOCBS3SX UEIIOBEKAa C MPHUPOTHON U
COLIMATIBHOM Cpesoi.
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Pa6Gora
TOKa.
3axon /[xoyms-Jlenna.
MOIHOCTb 3JIEKTPUYECKOTO
TOKa.

QJIEKTPUYIECKOTO

Temnnoas MOIIIHOCTb,
BBIJIETISIEMast

Ha pe3HCcTope.

SJ1C u BHYTpEHHEE
COIIPOTHUBIICHHE

HCTOYHHKA ToKa. 3akoH Oma
JUTS TIOJTHOH (3aMKHYTOI1)
AIEKTPHUIECKON LETTH.
MorHocTh

ucTouHnka Toka. KopoTkoe
3aMBIKaHHE.

Konpgencarop B LETTH

1 GOPMYIT TOCTOSHHOTO TOKA.
Pemenue kayecTBEHHBIX 3a/1a4,
TpeOyIOIMX NPUMEHEHHS 3HAHUH U1
3aKOHOB ITOCTOSIHHOTO TOKa.

OObsicHeHne yCTpoiicTBa u
[PHUHIIAIA
JeHCTBHS aMIepMeTpa,

BOJIBTMETpa, peocTara, CUETYHKa
3JIEKTPUYECKOMN SHEPTUH.

BrimonHeHne y4eOHBIX 3aaHUI Ha
aHaNN3 DJEKTPUIECKUX TIPOIECCOB
(sBneHmit) ¢
OCHOBHBIX IIOJIOXKCHUH H 3aKOHOB

HCIIOJIB30BAHHUEM

SJIEKTPOJAMHAMUKH: 3aKkoHBl Oma
JUTSL y4acTKa [eNy U JUId 3aMKHYTOH

3IIEKTPUYECKOU LIeTH, 3aKOH
MOCTOSIHHOT'O
Hxoyns-Jlenna.
TOKA. a6
. abota B Tax npu
TexHuyeckue ycTpoicTBa U Py p
00CyXIeHNH BOIPOCOB
TEXHOJIOTHUYECKHUE
MEXKIIPEIMETHOTO XapakTepa
MPOLECCHI: amIrepmerp,
(manpumep, o TEME
BOJITMETD, peocrar,
. . | «OnekTpudeckue SIBIICHUS B
CUETUHK INEKTPUUECKON )
MIPUPOLE»
SHEpPruu PHPOA
DnexTpuyuecKas IIposeneHne KOCBEHHBIX Bripaxatomnii TI03HABATEIIbHbBIE
HIPOBOAMMOCTE  Pa3JMYHBIX | y3mepeHwuin i HCCJIETOBAaHMM HHTEpEChl B  pa3HbIX  MpPEIMETHBIX
BCUICCTB. SHGKTpOHHaﬂ 3aBUCUMOCTEN MEKLY 00J1acTIX C yqéTOM
TPOBOAUMOCTE 3 TBEPARIX - hyspueckumy  BenMUMHAME  TIPH HHIIMBUYaJbHBIX HHTEPECOB,
METaJUIOB. ABHUCHMOCTD " .
HM3YYEHUHM IIPOLIECCOB IPOTECKAHUSI CIIOCOOHOCTEH, JOCTHKEHHIA.
CONPOTHUBIICHUS] ~ METAJIOB o
Toxu B P JJIEKTPUYECKOTO TOKa B MeTalllax, Bubmmoreka [[OK  JleMoHCTpHpYommii HABRIKH
oT TeMIepaTypsbl. ) .
4.3 pa3IUYHBIX JIEKTPONINTAX H MONYNpOBOAHKKaX.  hitps://m.edsoo.ru/7 = nabmonenui, — HakoruieHus — (akTos,
CBepXTpOBOIMMOCTE. 0 6 f41bf72 OCMBICJICHHS OTIBITA B
o I TICHH a0COJIIOTHBIX U
cpenax (6 1) DnexTpudeckuii  TOK B peacieHue COJIO N .
. i €CTECTBCHHOHAYYHOW M TyMaHUTapHOH
BaKyyMe. Cgoiictga = OTHOCHTENILHBIX MOIPELIHOCTEN ] Yy y P 1
i 00JacTAX MO3HAHUS, UCCIET0BATEIBCKON
2J1EKTPOHHBIX ITy4KOB. n3MepeHnil (U3MYECKUX BEJMYMH. ) ol
T10/1y IPOBOHHUKH. OneHka TpaHMIl TOTPEIIHOCTEH. NEATCIBHOCTH.

CoOcTBeHHass M TNpHUMeECHas
MPOBOJUMOCTb

HaGmonenne JIEKTPOJIN3A,

HU3y4eHHE u 00BsCHEHNE
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HOJIYIIPOBOJHUKOB.
CgoiicTBa p-n-mepexona.
[MomynpoBoTHUKOBBIE
npuOOpHI.

OnekTpuueckuii  TOK B
JIEKTPOIIUTAX.
DNeKTpOTUTHICCKAS
Jucconuanysa. OJIEKTPOIIu3.

3akonsl  QPapages A
3JEKTPOIH3A.
DNEeKTPUUECKHd TOK B Ta3ax.
CamMocTosaTeabHbIN u
HECaMOCTOSTEIbHBIH

paspsa. PasnmuuHble  THIIBI
CaMOCTOSATENBHOTO pa3psija.
Momnnus. [Tna3ma.
TexHuyeckue ycTpoilcTBa U

MPaKTUYCCKOEC MPUMCHCHUC!

MIPOBOANMOCTH
JKCHEPUMEHTANBHOE
3aKOHOB AeKTpoan3a Dapazes.
CHsTHe BOJIBT-aMIIEPHOU
XapakTepuCTUKH Auoaa. CpaBHEHHE
METaIoB u

OJIEKTPOJIUTOB,
HU3yucHUe

MIPOBOJUMOCTH
TTOJTYTIPOBOTHIKOB.
Wzydenne WCKpOBOTO paspsiga H
MIPOBOJIUMOCTH BO3AyXa.

Pemenne pacy€THBIX 3amad ¢ SBHO
3aJaHHOM W HESIBHO 3aJaHHOHU
¢busnyeckoit MO/IENBIO c
HCIOJIb30BaHUEM 3aKOHOMEPHOCTEH

NOCTOAHHOI'O TOKa B pPa3JIMYHBIX

cpenax. PemieHue KauecTBEHHBIX
3a1a4y, TpeOyIomuX MpPUMEHEHUs
3aKOHOMEpPHOCTEH MTOCTOSTHHOTO

TOKa B PAa3JIMYHBIX Cpeaax.

ra30paspAJHbIC JAMIIBL, | OGpacHeHnE ycTpoiicTea u
MEKTPOHHO - JIy4eBAs  puypiyma neficTBas
TpyOKa, ra3opaspsaaHbIX JaMIl, 3JIEKTPOHHO-
MOJTYTIPOBOIHUKOBBIC JTy4eBoit TpyOKH,
nprOOpBI: AUOL, | [onynpOBOJHUKOBBIX — HPUOOPOB:
TpaH3uCTOp, borommon, | nyona, TpaHsucropa, (GoToaroa,
CBCTOAMOA, TIbBAHNKA, | cperonpmoma. OOBACHEHHE CYTH
paduHHpOBaHHE MEIH, | nponeccos: rajlbBaHUKH,
BbIILIABKA ATOMUHIA, | na huHMpOBaHUS MEHW, BHILIABKH
9JCKTPOHHAS MUKPOCKOIUS 4 ionpmms, IEKTPOHHOI
MHKPOCKOIIUH
Pa3znen 5. PUBMYECKUN TIPAKTUKYM (16 v)
Croco6sl usmepeHus: | [IpoBeneHue KOCBEHHBIX OpHEHTUPOBaHHbI B JACSATEIBHOCTH Ha
- (u3MUECKUX ~ BEIIMYMH C  HW3MEPEHUH, UCCIIeI0OBaHUI bubnunorexa [IOK | HayuyHble 3HaHHS O IPUPOJIE U OOIIECTBE,
5.1 UCIIOJIb30BaHHEM 3aBUCHMOCTEN ¢busnyecKnx https://m.eds00.ru/7 | B3aMMOCBSI3IX 4YeNIOBEKa C MPUPOIHON U
npakTHKyM (16 ) QHAJOTOBBIX M IM(POBBIX = BEIMYHH, IPOBEPKA IIPEITOKEHHBIX f41bf72 COLMANIbHON CPEJION.
M3MEpUTENbHBIX IPUOOPOB U | THMOTe3  (BBIOOp W3 pabdor, Bripaxatomnii T03HaBaTEJIbHbIE



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

KOMIIBIOTEPHBIX
JIATYUKOBBIX CHCTEM.
AOCOIIOTHEIE u
OTHOCHUTEILHEIE

TMOTPEIIHOCTHU I/IBMepeHI/Iﬁ

OTIMCAHHBIX B TEMaTHYECKHX
paszzaenax «Y4ueHn4ecKkuit
SKCIIEPUMEHT, nabopaTOpHEIC

paboThI, MPAKTHKYM»)

HHTEPECHl B  pasHBIX  MPEIMETHBIX
obnactsix ¢ yuérom

WHIUBUYATBHBIX HUHTEPECOB,
CIIOCOOHOCTEM, JOCTHIKEHHIA.
JemoHCcTpupyrommit HaBBIKU

¢usmueckux BEIUYUH. HaOMNIOZICHUH,  HaKoIUIeHHs  (aKToB,
OmeHka TpaHHI] OCMBICJICHHS OTIBITA B
MOTPEIIHOCTEN €CTECTBEHHOHAYYHOM M TIyMaHUTapHOH
00J1acTsAX MO3HAHUS, UCCIEI0BATEIbCKON
JIESITEIIbHOCTH.
Bubnmoreka IJOK
Peseparoe ppems (10 1) https://m.edsoo.ru/7f41bf72
OBLLEE
KOJIMYECTBO
170 8 16
YACOB 110

[NPOTPAMME



https://m.edsoo.ru/7f41bf72

11 KJIACC

DJIeKTPOHHBIE
HaumenoBanue
No (uudposbie)
pa3jeioB H TeM OcHOBHBIE BU/bI 1eSITEILHOCTH IleneBble OPHEHTHPHI Pe3yJIbTATOB
n/m OcHoBHOe coJepKaHue o0pa3oBaTe/IbHbIE
NPOrpaMMbl o0y4arommxcs BOCIIMTAHUSA
pecypchsl
Paszpnen 1. JIEKTPOJAUHAMMUMKA (27 v)
BsaumoieiicTare [IpoBenenue KOCBEHHBIX
NOCTOSHHBIX ~MarHuToB u @ HM3MCPCHUM CHIIBL Awmriepa,
POBOJIHHKOB ¢  TOKOM. IIPOBEICHHE HCCIICIOBaHUA
MaruutHoe mone. Bekrop =~ 3aBHCHMOCTCH MEKAY
MATHUTHOI pHAyKuy, PUSHUICCKHMH  BENMYMHAMH M
ITpuniun cyneprno3unuy | OUBITOB 110 [IPOBEpPKE
MATHUTHBIX TOJIei. Jlupup =~ TIPSANOKCHHOW — TMIIOTE3bl  TPH
MArHUTHON MHILYKIIH. N3yYCHUN JACHCTBUSL IOCTOSHHOTO
MarHuTa H MK TOKOM "
MaruutHOE noJjie . a pamky ¢ OKOM, Bripaxatromuii MO3HaBaTEIbHbBIC
B3aUMOJICHCTBUS TIPOBOJHUKA C
HpOBOZHMKA ~ C  TOKOM A poBoa UHTEPECHl B PasHbIX  NPEIMETHBIX
MarHUTHBIM IOJIEM. R
(mpsimoro IIPOBOJIHUKA, 06IIACTAX ¢ YUETOM
KaTyllku ¥ Kkpyrosoro OTNPelelneHHe  aOCOMIOTHBIX M
N WHJINBHYJIbHBIX MHTEPECOB
Butka). OmeiT  Dpcrema.  OTHOCHTEIBHBIX MOrPEUIHOCTEN bubmmorexa A 6ﬂy . . P ’
o CIOCOOHOCTEN, TOCTHKESHHUH.
11 MaraurtHoe 1oie Cuia Amriepa, eé U3MepeHMHl (U3MYECKHMX BEIUYUH. ]_[OK » Mt ~
. o €MOHCTPUPYFOLHH HaBBIKH
(14 u) HAIPaBIIEHHE U MOy Tb. OueHka  Tpamuil  NOIPeHOCTEl.  pyyoe i odsooru | - puby
Cuna Jlopenua eé MccnenopaHue MAarHMTHOTO —TIONS Habumiofiennil,  HaKomieHns  axTos,
’ i [7f41c97c OCMBICIICHHS OTIBITA B
HANPABICHME ¥  MOXy/ib. [TOCTOSHHEIX MAarHHTOB, CBOWCTB
I[BI/I)KCHI/IC 3ap$[)I(€HHOﬁ (beppOMaFHCTI/IKOB. C€CTCCTBCHHOHAYYHOM W TYMaHUTApHOU
gactiupl B ogHOpomHoM = OmpeneneHue YCIIOBHI 001acTAX IMO3HAHMS, UCCIENOBATENLCKOM
MarHuTHOM Tosie. PaGora = TPHUMEHHMOCTH MoJIenn JIESITETTBHOCTH.
cubl Jlopenua. MarauTHoe =~ OAHOPOJIHOTO MarHUTHOIO HOIIS.
Hose B BemecTe.  OUpPENEneHue HaIpaBJIeHUS
dDeppOMarHeTmm, napa- “ WHAYKOHUHU MAarsmuTHOI'O I0JIA
JTMaMarHeTHKH. NPOBOJHUKA C  TOKOM,  CHIJIBI
Texnuueckue ycrpoiictBa ' Ammepa u  cunel  JlopeHna.
TEXHOJIOTHUECKHUE Wzyuenne KapTHHBI JIMHUH
MIPOIIECCHI: MpUMEHEHWe WHIAYKIUHM  MarHWUTHOTO  TOJA
MTOCTOSTHHBIX MarHuTOB, = IIOJIOCOBOTO M TIOAKOBOOOPA3HOTO



https://m.edsoo.ru/7f41c97c
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1.2

ONEeKTpOMarHuTH
ast uaaykims (13

a)

3JIEKTPOMAarHUTOB, TeECTep-
MYJIBTUMETP,
JNeKTpoABHUrarens  Skoow,

YCKOPHUTENIH 3JIEMEHTapHBIX
YaCTHI]

SIBieHME IEKTPOMArHUTHOM
uaaykunu. I[loTox BekTopa
MarauTHO uHAykuuu. 9JC

WHIYKIIAH. 3akoH
3JIEKTPOMArHUTHOU
WHYKIUH Ddapaes.

MTOCTOSIHHBIX MAarHHWTOB, IJMHHOIO
MPSIMOTO TIPOBOJIHUKA, 3aMKHYTOT'O
KOJIBIIEBOTO TPOBOHUKA, KATYIIKA
OObsicHEHHE

JBYX
MPOBOJHUKOB C TOKOM, JCUCTBHUS

C TOKOM.
B3aHMOZ[eﬁCTBHﬂ

CHJIBL Jlopenna Ha HOHBI
AJIEKTPOJIHTA. HaoOmonenne
JBIDKCHUSI IydKa O3JEKTPOHOB B
MarHUTHOM  TIOJIE. Wzyuenne
MIPUHINTIA JIeUCTBHA

3NEeKTPOU3MEPUTENIFHOTO  IpHbopa
MAarHUTORJIEKTPUYECKON CHUCTEMBI.
Pemienne pacy€THbIX 3a/1ay C SBHO

3aJJaHHOM W HESIBHO 3aJaHHOMU
(bu3HYEeCcKOil MOJIETIBIO

C  HCIOJb30BAHHEM  OCHOBHBIX
3aKOHOB ® (GopMynT TIO Teme
«MarautHoe  moiley.  Pemenue

Ka4yC€CTBCHHBIX 3aJady, Tpe6ylon_u/1x

NIPUMEHEHNsT 3HaHMH 1O TeMe
«MarsuTHo€e noJue».

OObsicHeHne yCTpoiicTBa u
TIPUHIUIIA JIEUCTBUS
3JIEKTPOMarHUTOB, TecTepa-
MyJBTHMETpPA,  3JIEKTPOJIBUTATENS
SAxobwu, YCKOpHUTENEH
9JIEMEHTaPHBIX YaCTHIL.
OObsicHeHne IPUMEHEHUS
MIOCTOSIHHBIX MarHUTOB
IIposenenue HCCIIeI0BaHUS
3aBUCUMOCTEN ¢bu3ngecKux

BCJIIMYMH W OINBITOB II0 IIPOBEPKE

HpeﬂﬂO)KeHHOﬁ THUIIOTE3bI npu
N3y4YCHUUN SABJICHUA
SHCKTpOMaFHHTHOﬁ HWHAYKIOHWH.

bubmmoreka
[HOK
https://m.edsoo.ru

[7f41c97¢

Beipaskaromuit [IO3HABATEIIbHBIE
HHTEPECHl B PAa3HBIX  TNPEIMETHBIX
obnactsix ¢ yuérom

UHAUBUAYAJIBHBIX HUHTEPECOB,
CIIOCOOHOCTEMH, JOCTHIKEHHIA.
JleMOHCTpHpYOLIHiA HaBBIKU
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BuxpeBoe  anekTpuueckoe
nosie. Toku @yko.

SJ1C UHIYKIUH B
MPOBOJIHUKE, ABIDKYILIEMCS B
OIHOPOJHOM MarHuTHOM
noie.

IIpaBuno Jlenna.
MupyktuBHocTh.  Karymika
UHAYKTUBHOCTH B  LEMH
IIOCTOSIHHOI'O TOKa. SIBneHue
CaMOMHIYKIUH. 9J1C
CaMOUHIYKIVH.

OHeprust MarHUTHOTO TIONA
KaTYIIKH C TOKOM.
ONEeKTpOMarHuTHOE  MOIE.
TexHuyeckue ycTpoilcTBa U
TEXHOJIOTHUYECKHUE
MPOIECChl:  MHIYKIIMOHHAS
Meyb, COJECHOM, 3allUTa OT
NEKTPU3ALMU TNl  TpH
JIBIDKEHHH B  MarHUTHOM
nose 3emMiu

Omnpenenenue WHIYKIUH
BHUXPEBOT0 MAarHUTHOTO MOJIS.
OmnpeneneHue  aOCONMIOTHBIX |
OTHOCHUTEITLHBIX MOTPEIIHOCTEH
u3MepeHnil (HU3NUECKUX BEIHYHH.
OI1leHKa TpaHMIl IOTPEIITHOCTEH.

DKCTepUMEHTAIBHOE H3y4YeHHE
npasuia Jlenua.
Uccnenosanne SIBIICHUS

caMOMHIYKIMH, 3aBucumoctu DJ1C
CaMOMHIYKIMH oT CKOPOCTHU
W3MEHEHHS CHUJIBl TOKa B LEMU.
W3yuenne majeHuss MarLura B
QTIOMHUHUEBON  (MeIHOH) TpyoOe.
Co6opxka MOIENN
3JIEKTPOMArHUTHOTO F€HEPATOPA.
Pemienne pacy€THbIX 3a/1ay C SBHO
3alaHHOM M HESBHO  3aJaHHOM
¢busnyeckoit MO/IENBIO c
HCIOJIb30BaHUEM OCHOBHBIX
3aKOHOB ® (GopMynT TIO Teme
«ONeKTpOMarHuTHasi MHIYKLHS.
Pemienne kadecTBeHHBIX ~ 3ajad,
TpeOYIOIMUX MPUMEHEHHUS 3HAHUH
mo  TeMe  «OIeKTpOMarHuTHas
HHTYKITHSI.

OOBsICHEHNE OCHOBHBIX MPUHITUIIOB
JICCTBUSL TEXHUYECKUX YCTPOMHCTB
U TEXHOJIOTHYECKHX MPOIIECCOB,
TaKMX KaK: WHIYKLUMOHHAsl TIeub,
COJIEHOM ]I, 3aluTa oT
9JIEKTPU3ALMU TeJ IPU JBUKEHUH B
MarHUTHOM T0Jie 3eMIIH.

Pabora B rpyImmax npH
00CyX)/IeHUN BOTIPOCOB
MEXIPEIMETHOTO XapakTepa

(mampumep, 10 TeME

HaOJIFOEHHH, HaKOIIJIEHUS (akToB,
OCMEICJIEHHMSI OIIBITA B
CCTCCTBCHHOHAYYHOH W TyMaHHUTapHOU
00J1aCcTIX IO3HAHHUS, HCCIEN0BATEILCKOM
JIeATEILHOCTH.




«ONEeKTPOMAarHUTHBIC SIBICHHUS B
TIPUPOIE»)

Paznen 2. KOJTIEBAHUSA 1 BOJIHBI (60 u)

2.1

Mexanunueckue
kosebanus (10 u)

KonebarenspHast cucreMa.
CBoOomubIe KOIeOanus.
TlapmoHmdeckue KoaeOaHms.
Kunematnueckoe u
JUHAMHUYECKOE  OIMHCaHUE.

SHCPFGTI/I‘IGCKOG OIIMCaHHC

(3aKoH COXpaHeHHs
MEXaHUYECKOM JHEPTHUH).
BriBog JUHAMHYECKOTO
OMHUCAHUsI  TAPMOHHYECKHX
KoJicOaHuH u3 ux
HEPreTUUECKOTO u
KHHEMAaTHYECKOTO

OTIMCAHUSI.

Awmmnryna u ¢baza
KoJieOaHUH. CBs3b
AMIUTHTYIbI KoJe0aHuit
HCXOOHOH  BEJIMYHHBI €

aMIUIMTYZaMH KoJieOaHui eé
CKOPOCTHU M yCKOPEHHUSI.
Ilepuon u 4acToTa
KoseOaHui.

[Tepuoa manbIx CBOOOIHBIX

KoJieOaHu i
MATEMATUYCCKOTI' O

MasITHUKA. Ilepuon
CBOOOHBIX KoJIeOaHui

MPYKUHHOI'O MasiTHUKA.

IMonsatne o0 3arTyxarommx
KoJIeOaHUAX. BBIHYKICHHBIC
KoJieOaHus. Pe3onanc.
PesonancHas KpUBasl.

IIpoBenenue KOCBEHHBIX
HU3MEpEeHuH, HCCIICIOBaHUS
3aBUCUMOCTEN MEXAY
(¢U3NYeCKUMHU  BEIMYMHAMH U
OIBITOB o MpOBEPKE
NPEAJIO)KEHHOM  TUMNOTE3bl  MpHU

U3YUYCHUH KOJICOAaHMH HHUTSHOTO U
MPYKUHHOTO MAasTHUKOB, OleHKa
TpaHuUIY

HaoOmonenue

MOTPEIHOCTEMN.
HE3aBHCHUMOCTH
nepuofa MajbIX KojebaHuil rpysa
Ha HUTHU OT aMIUTUTYIbI.
DKcnepuMeHTalIbHAs npoBepKa
3aKOHa COXPAaHEHWs] SHEPTUU IpU
KOJIeOaHUX TPy3a Ha MPYKUHE.

Habmronenune pezonaHca.

Omnpenenenue YCJIOBHIM
MIPUMEHUMOCTH Mozenu
MaTEMAaTUYECKOr0  MasiTHUKa H
H7eaabHOTO IPY>KHHHOTO
MasiTHUKa. PemeHue pacuérHbIX

3a7la4 C SIBHO 33J]aHHON U HEABHO
3a/IaHHON (PU3UYECKON MOJIETBIO

C HCIIOJIb30BAHUEM OCHOBHBIX

dbopmyn mo
«MexaHnuecKre KoaeOaHus.
Pemenne

3aKOHOB H TEMEC

KayeCTBEHHBIX  3aJ1ad,
TpeOYIOMMX NPUMCHEHUS 3HAHUMA
o TeMe «MexaHuvecKue
KOJIeOaHUsD». OOBsCHEHHE
YCTpOMCTBa M NPUHIUIA JEHCTBUS
METPOHOMa,

JacoB, Ka4yeje,

bubmmoreka
LHOK
https://m.edsoo.ru

[7f41c97c

OpHEHTHPOBAaHHBIH B [EATCIFHOCTH Ha
Hay4HBIC 3HaHUS O TIPUPOJIE U 00mIecTBe,
B3aMMOCBSI3SX HEJIOBEKa C MPHUPOIHON WU
COLIMATIBHOM Cpesoi.
OpHEHTUPOBAaHHBIH  HAa  MPUMEHEHHE

3HAaHUM €CTECTBEHHBIX U COIIMAJIbHBIX

HayK s
pemieHust 3a7ad B OOJACTH  OXpaHBbI
IPUPOJBI, IUIAHUPOBAHMS CBOUX

MOCTYIKOB U OLICHKH
nux BO3MOXXHBIX HOCJICI[CTBI/Iﬁ JUIIs

OKpY>Karomlen cpespl.

VYyactByromuit B MpPaKTUYECKON
JIeSITETbHOCTH JKOJIOTHYECKOA,
IIPUPOJLOOXPAHHOMN

HaIpaBJIEHHOCTH.



https://m.edsoo.ru/7f41c97c
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Bausaue 3aTyXaHus Ha BU[J

PE30HAHCHOI KpPUBOH.
ABTOKOJICOAHMS.
TexHuueckne ycTpoicTBa U
TEXHOJIOTHUECKHE

MPOLIECCHl: METPOHOM, Yachl,
Kayeny, My3bIKaJIbHbIC
WHCTPYMEHTHI, ceiicMorpad
BBIHY X ICHHBIX "
3aTyXaloMNX MEXaHNIECKHX
Koebanuit.  OmpeneneHue
a0COJIOTHBIX u
OTHOCUTEIIBHBIX
MOIPEIIHOCTEH  U3MEPEHUN
(U3MYECKHX BEINYUH.

MY3bIKaJIbHBIX HHCTPYMEHTOB,
ceiicmorpada.
Hcnoab3oBanue IT-TexHonorui

npu pa60Te C JOIIOJIHUTCJIIbHBIMH
HUCTOYHHUKaAMH I/IH(l)OpMaIlI/II/I o
TEMEC, HX KpI/ITI/ILIeCKI/Iﬁ aHalIu3 u
OII€HKa JOCTOBEPHOCTH

2.2

DNIeKTpOMarHuTH
pie KosieOanus (15

q)

KonebarenbHblit
CB0o0OOIHBIE
QJICKTPOMAarHuTHLIC
KoylebaHus B  HACAIBHOM
KOJIeOATEeILHOM  KOHTYpE.
®opmyna Tomcona. Casi3b
AMIUTUTY bl 3apsza
KOHJIeHCaTopa c
aMIUTUTYAON CHJIBI TOKa B
Koje0aTebHOM  KOHTYDE.
3aKOH COXpaHEHHS SHEPrHH
HaeaIbHOM
KOHTYDE.

KOHTYD.

KoJieOaTeIIbHOM
3aryxaromime
3JIEKTPOMArHUTHEIE
KoyicOaHus. BBIHYXICHHBIC
3JIEKTPOMArHUTHBIC
komebanusa.  IlepemeHHBIH
TOK. MoruHocTh
MIEPEMEHHOTO TOKa.
AMITTUTYTHO® "
JIeHCTBYIOILIEE 3HauCHUE

[poBenenue KOCBEHHBIX
U3MEpPEeHHH M HCCIICIOBaHHA
3aBHCUMOCTEH ¢busnyecKknx
BEJINYMH npu H3y4YCHHU

JIEKTPOMAarHUTHBIX KoJleOaHUHd ¢
LIeTIel IepeMeHHOro ToKa.

Omnpenenienue  aOCOJMIOTHBIX U
OTHOCHTEIHBIX MIOTPEeITHOCTEH
U3MEPEeHUN (U3NYECKUX BETHYHH.
OneHka TpaHMI[ IIOTPEIIHOCTEH.
M3yuenue ycTpoicTBa U NpUHLKIIA

JEHCTBUS TpaHcdopmaropa.
HaGmroneHne 5IeKTpOMarHUTHOTO
pe3oHaHca.

Uzydenue OCHIJLIOTPaMM

3JIEKTPOMArHUTHBIX KOJICOaHUH.
Pemienuie pacy€THbIX 3ajlay C SIBHO

3aJJaHHOM M  HESBHO 3aJaHHOM
(bU3MUECKO MOJIETBIO
C  HCIIOJB30BAHHEM  OCHOBHBIX

3aKOHOB H TEMEC

dbopmyn mo
«ONEeKTPOMarHuTHBIC KOeOaHusD».

bubmmoreka
LHOK
https://m.edsoo.ru

[7f41c97¢

Beripaxkaromuit I03HaBaTeIbHEBIC
HHTEPECHl B Pa3HBIX  MPEIMETHBIX
o0yacTsax ¢ ya4étom

WHIUBUAYAITEHBIX HHTEPECOB,

CIIOCOOHOCTEH, JOCTHKCHHMIA.

JeMoHCcTpupyomuii HaBbIKU
HaOrofeHWil,  HakomJIeHHS  (HaKTOB,
OCMBICIICHHS OTIBITA B

€CTECTBEHHOHAYYHOM M T'yMaHUTapHOU

obacTax IIO3HaHUus, HCCHCHOB&TCHBCKOﬁ
ACATCIBbHOCTH.



https://m.edsoo.ru/7f41c97c
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CHIIBI TOKAa W HAaNpsKCHUS
OpH  pa3NIuIHON  Qopme
3aBUCHMOCTH TI€PEMEHHOTO
TOKa OT BPEMEHH.
CuHycongansHBIN
nepeMeHHbI Tok. Pesucrop,

KOHIIGHCATOp M  KaTyIlKa
WHJIYKTUBHOCTH B  IIENH
CUHYCOUAAIBHOTO

MIEPEMEHHOTO TOKa.

Pe3onanc TtokoB. Pesonanc
HaIPSKEHUN.

W neanpHblii
TpaHchopMaTop.
[IpousBoacTBO, mepemava u
noTpedIieHue
JNEKTPUYECKON  DHEPTHH.
OKOJIOTHYEeCKHe PHUCKU TIPU
MPOU3BOJICTBE
anexTposHepruu. KyneTypa

Pemrenrie  kaueCTBEHHBIX — 3aj1ad,
TPeOYIOUMX MNPUMCHCHUS 3HAHUIMA
Mo  TeMe  «DJEeKTPOMAarHUTHBIC
KoJIeOaHUsD».
CpaBHeHHE MEXaHHYECKHX U
3JIEKTPOMArHUTHBIX KOJIeOaHui.
OO0msicHeHnE yCTpoiicTBa u
IEUCTBUS

3BOHKA,

MIPUHINTIA
NIEKTPUIECKOTO
TeHepaTopa MEpPeMEHHOTO
JIMHUH 3IIeKTponepeiady.

TOKa,
Omnpenernexue yCIOBUH
MIPUMEHUMOCTH MOJEIH
HCaTBHOTO K0J1e0aTEIbHOTO
KOHTYpA.

AHanu3 ¥ OIGHKA ITOCIEACTBUMI
HCITOIE30BaHMUs Pa3INYHBIX
MPOU3BOJICTBA
INEKTPOIHEPTUH c TTO3HIAI

9KOJIOTHYECKOU 6C3OHaCHOCTI/I;

c1roco0oB

MCTIOJIE30BAHMS NPEJCTABIEHHI O PAlMOHATLHOM

JIEKTPOSHEPIHH B npupononosnszosanuu (B Iporecce

TIOBCE/IHEBHOM JKH3HH. MOJTOTOBKU COOOIICHNH,

Texuuueckre yCTpoHCTBA M | ppinonien o IPYIIOBbIX

TEXHOJIOTHYECKUE [IPOEKTOB)

TIPOIIECCHI:  BIEKTPHYECKUH

3BOHOK, reHeparop

IIEPEMEHHOTO TOKA, JIMHUK

sJeKTponepeiad

MexaHuueckne BonHbl, Habmosenne — oOpasoBaHus  u OpHEHTHPOBaHHBI  Ha  NPUMEHEHHE

YCIIOBHS MX | pactpoCTpaHEHHs! MONEPEYHbIX | BubmIHoTeKa 3HAHMM ECTECTBEHHBIX U  CONMATBHBIX
MexaHn4eCcKne U | pacnpoctpaneHus. OPOJOJBHBIX BOJH, OTPAKEHHS U OK HAYK 1715

2.3 AIIEKTPOMArHUTH  [lomepednbie W MPONOJIBHBIC = PEIOMICHHS, HHTEphEpeHUHH K a pemeHust 3a7au B OOJNACTH  OXPaHbl

ble BOJIHBI (10 u)  BomHbL TlepHos, ckopocTh = AMQPAaKIMH MeXaHHYECKHX BOJH, https:/m.edsoo.ru HpUPOIBL, IJIaHUPOBAHUS CBOMX

pacrpocTpaHeHuss W JiuHa = MccienosaHue CBOICTR [7f41c97¢ HOCTYIIKOB ¥ OLEHKH

BOJIHBI. CBOMCTBA | BIEKTPOMArHUTHBIX BOJIH: UX  BO3MOXHBIX  MOCHEACTBUH st
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MEXaHUYECKUX BOJIH:
OTpakeHHe, MpPEeIOMIICHUE,
uHTephepeHns u
mudpaknus. 3Byk. CKopocTh
3ByKa. ['pOMKOCTH 3ByKa.
Bricora ToHa. TemOp 3ByKa.
[lymoBoe 3arpsi3HEHUe
OKpYKaroleu cpenpl.
ONEeKTPOMAarHUTHBIE BOJIHBI.
Ycnosus H3ITy4EeHUSA
SNEKTPOMArHUTHBIX  BOJIH.
Bsaumnas OpHEHTaLUsA
BEKTOPOB E, Vv B
3JIEKTPOMarHuTHON  BOJIHE.
CgoiicTBa
3JEKTPOMAarHUTHBIX  BOJH:
OTpajkeHHe, MPEIOMIICHUE,
HOJSIpU3anus,
uHTephepeHnns u
T paKus.

IIlkana 37€KTPOMAarHUTHBIX
BOJIH.

IIpumenenue
3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

ITpuHIMIBI  pagMOCBS3U |
TEJIEBUCHUSI.
Pagunonokanus.
ONeKTpOMarHUTHOE
3arps3HEHHE  OKpYXKarollen
Cpenbl.

TexHuyeckue ycTpoilcTBa u
MPaKTUIECKOE IMPHMEHEHHE:
MYy3BIKaJIbHBIC
WHCTPYMEHTEI, paznap,
paavonpuEéMHUK, TEIEBU30D,

OTpaKeHMUE, IpenoMIIeHHE,
TIOJISIPU3aLus, mudpaxums,
uHTepdepeHys.

OOHapyxenne uH(ppakpacHOro u
yIbTPa(UOIETOBOTO  M3IY4YEHHH.
CpaBHeHHE  MEXaHHYECKUX U
3JIEKTPOMAarHUTHBIX BOJIH.

Omnpenernenne YCIIOBHH
MIPUMEHUMOCTH MOJIEIH
rapMOHUYECKONH BOJIHBL. PemieHue
Ka4eCTBEHHBIX 3a7ad, TPeOyIOIux
MpUMEHEHUd 3HaHUH 10 Teme
«Mexanuueckue u
3IeKTPOMarHUTHbIE BOJIHBIY.
W3yuenne napameTrpoB 3BYKOBOH

BOJIHBI.
Wzyuenne pacIpocTpaHeHus
3BYKOBBIX BOJH B 3aMKHYTOM
MIPOCTPAHCTBE.

OO0mwsicHeHHE YCTpOMCTBa u

TIPUHIOMIA JISHCTBHS MY3BIKAJIBHBIX
UHCTPYMEHTOB, panapa,
paauonpuEMHHUKA, TEIIEBU30DA,
aHTeHHsl, Tenedona, CBY-neun.
OObsicHeHne yIbTPa3BYKOBOM
JUaTHOCTHUKH B TEXHHKE H
menunuHe. HMcmons3oBanue IT-
TEXHOJIOTMH  mpu  pabore ¢
JIOTIOJTHUTENBHBIME ~ MCTOYHUKAMHU
nHpopmMammu WO Teme,  HX
KPUTHYECKHH aHalmu3 M OICHKa
JIOCTOBEPHOCTH.

AHanu3 M OILIEHKAa MOCJIEACTBUN
IIyMOBOTO M 3JIEKTPOMArHUTHOTO
3arpsA3HEHUS OKPYIKAIOmIEH CpeIbl C

TMO3ULIUH IKOJIOTHYECKOH

OKpYXarollen cpebl.
VYyacTByronuii
JeSITeIbHOCTU
MIPUPOJOOXPAHHON
HaIpaBJICHHOCTH.

B MPaKTU4ECKOi
3KO0JIOTHYECKOM,




anTteHHa, Ttenedon, CBU-
reyb, yIIBTPa3ByKOBas
IAarHOCTHKA B TEXHUKE W
MEIUIUHE  aKyCTHYECKOTO
pe30HaHca, CBSI3U

TPOMKOCTHU 3BYKa U BBICOTHI

0€30MacHOCTH; TPEICTABICHHH O

panuoHAIEHOM
MIPUPOIOTIOIB30BAaHUHU (B TpoOIIECcce
MMOATOTOBKH COOOIIIEHNUH,
BBIMOJTHEHUH IPYIIIOBBIX
MIPOEKTOB)

2.4

OnTtuka (25 u)

TOHA C AaMIUIUTyA0H H

YacTOTOM KoJIcOaHuM.

N3yuenune CBOICTB

YIBTpa3ByKa u ero

TIPUMECHEHUSI.

[IpssmonuHeiiHoe Hab6nroienne onTHYeCcKuX SIBICHUM,
PaclpOCTPaHEHUE CBETA B | MPOBEICHHE KOCBEHHBIX
onHOponHOH cpene. Jlyd  msmepenwui, HCCIICOBAHUS
cBera. TOYEeUHBIM HMCTOYHHMK = 3aBHCUMOCTEN ¢busnIecKnxX

CBeTa.
OrpaxkeHue cBeTa. 3aKOHbI
OTpaKeHUS
ITocTpoenue nzoOpakeHnii B
IJIOCKOM 3epKare.
Cdeprueckue 3epkaina.

IIpenomnenue CBeTa.

CBCTA.

3aKOHBI IPEIOMIICHHS CBETA.
AOCOIIOTHBI  IOKa3aTelb
TIPEJIOMIICHUSI.

OTHOCHUTEIBHBIN MMOKa3aTelIb
npenomiieHus. [locTosHCTBO
YacTOThI cBeTa u
COOTHOIIIEHWE JIJIUH  BOJIH
npu repexoe
MOHOXPOMAaTHYECKOTO CBETa
yepe3 TpaHuIly pasziena IByX
ONTUYECKUX CPEI.
Xon nyued B
Hucnepcus cera. CnoKHBIH
coctaB Oenoro cmeta. I[Ber.

TIpu3Me.

BEIMYUH U OMBITOB IO IPOBEPKE
NIPEAJIOKEHHOM  TUIOTE3bl  IIpHU
N3y4YCHUUN SIBJICHUI MpCIOMIICHUA
CBETa Ha TpaHULE pas3jena IByX
cpell, IpeJOMJIIEHUS  CBE€Ta B
coOuparomieid #  pacceuBaroieit
JINH3aX, BOJHOBBIX CBOMCTB CBETA.
Habmonenue MOJTHOTO
BHYTPEHHETO OTPAXKECHHUS, U3yUEHHE
MOJIENIN CBETOBOJIA.

[omyuenue n300pakeHus B
CHCTEME M3 IUIOCKOrO 3epKana u
JIMH3bI, B CUCTEME U3 IBYX JIMH3.
KoHucTpyupoBanue
TEJIECKOTIMIECKUX CHCTEM.
N3yuenue

ToJIApu3ain CBCTa,

OTPaXEHHOTO  OT  MOBEPXHOCTH
JIMJICKTPUKA,

nHTepdepeHInn
W3JTyYeHHs Ha JIBYX LIEIIX.

HonyquHe CIICKTpa U3JIYyYCHUA

H3y4eHHe
JIA3€PHOTO

Bubmanoreka
[HOK
https://m.edsoo.ru

[7t41c97c

OpHUEHTUPOBAaHHBIH  HA  MPUMEHEHHE

3HAHUM E©CTECTBEHHBIX U COIIMAJIbHBIX

HayK JUIs
pemieHust 3a7ad B OOJACTH  OXpaHBbI
IIPUPOJBL, IUIAHUPOBAHMSL CBOHUX

MOCTYTIKOB M OLICHKH
UX  BO3MOXHBIX  TIOCHEICTBHH Ui
OKpY>Karomlen cpespl.
VYyactByromuit B [IPaKTUYECKOU
IeSITETLHOCTH JKOJIOTHYECKOH,

MIPUPOIOOXPAHHON HANIPABICHHOCTH.
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ITonnoe BHYTpPEHHEE
OTpakeHHE.

IIpenenbHbI yron HOJIHOTO
BHYTPEHHET0 OTPaXKEHUSI.
CoOupatormue u
pacceuBaromue JIUH3BL.
Tonukas nuH3a. DOKycHOE
paccTosiHHE ¥ ONTHYECKast
CUJIa TOHKOW JIMH3BI.
3aBHCUMOCTH (hoxycHOTO
paccTosHuS TOHKOHU
chepuveckoil THUH3BI OT €6
TeOMETPHUH u
OTHOCHTEJILHOTO II0Ka3aTens
MpeIOMIICHHUS.

®opmysia TOHKOW JIMH3BI.

YBenudenue, JaBaeMoe
JIUH301.

Xox dyda, HpPOIIEAIIETO
JUH3Y MOJ HPOHU3BOIbHBIM
yrmoM K e€  TrIaBHOHU
ONTUYECKOM ocH.
IToctpoerne wn300paskeHMH
TOYKM U OTpE3Ka NIpPsAMOH B
coOHUparoIuX u
paccenBarouX JMH3aX U UX
cucreMax.

OnTuueckue TIPHUOOPBI.
Pa3pematronias
crocobHocTh. ['ma3  kak

OIITHYECCKas CUCTEMaA.

Ilpenensl  NPUMEHUMOCTH
TeOMETPUYECKON  ONTHKH.
Bonnosas OITHKA.
NuTepdepentms CBETa.

KOFepeHTHHe UCTOYHHUKH.

CBETOOAMOA npu

JTU(PAKIUOHHON PEIIETKH.
Pemienne pacy€THbIX 3a/ay C SBHO
3aJaHHOM W  HESIBHO 3aJaHHOU
¢dusnyecKoit MO/JIENBIO c
HCIOJIB30BaHUEM OCHOBHBIX

IIoOMOIIH

3aKOHOB ® (opMynT TIO TeMe
«OrmrTakay.
Pemenne KauecTBeHHBIX 3ajad,
TpeOyIOIMX NPUMEHEHUS 3HaHUH

1o Teme «OnTuKa.

IToctpoenue u pacuér
U300paKeHUH, CO371aBaEMBIX
IUIOCKUM 3EpPKAIIOM, TOHKOHU
JIMH3011.

Omnpenernenue yCIOBUH
MPUMEHUMOCTH MOJICIA  TOHKOM
JMUH3BL, TpPaHUI TPUMECHUMOCTH
TEOMETPUIECKON ONITHUKH.
OObscHeHne 0COOeHHOCTEH

NPOTEKaHHsI ONTHYCCKHX SBICHHN:
UHTEpEePEHIINH, nmudpaxunu,
JIUCTIEPCHH, TIOTHOTO BHYTPEHHETO
OTpaKEeHUS.
OObsicHeHne yCTpoiicTBa u

MPUHIUIIA EUCTBUS OYKOB, JYIbI,

TIePHUCKOTIa, ¢oroanmapara,
MUKPOCKOIIa, MIPOEKIIHOHHOT O
anmapara, T(paKIMOHHOM

PEmETKH, BOJIOKOHHON ONTHKH.

OObsacHeHue MPOCBETIICHNUS
ontuku. PabGora B Tpymmax mnpu
00CyX)/IeHUN BOTIPOCOB
MEXIPEIMETHOTO XapakTepa
(mammpumep, 1o TemMe «CBETOBBIE

SBJICHUS B TIPUPOJIC»)




HaOIIOAEHUS
MaKCUMYMOB M MHHUMYMOB

YcmoBus

B nHTepdhepEeHIIMOHHOM
KapTHHE oT JIBYX
KOTEPEHTHBIX HCTOYHHKOB.
[Ipumepst KJIaCCHYECKUX
MHTEP()EPEHIMOHHBIX CXEM.
Jdudpaxius
JdudpakiuonHas peméTka.
VYcnosue HaOJIIO ICHUS
ITIaBHBIX MAaKCHMYMOB IIpH

CBCTa.

naacHuu
MOHOXPOMATHYCCKOTO CBETa

Ha J(PaKINOHHYTO
PELIETKY. Ilonspuzauus
cBeTa.

TexHuyeckue ycTpoilcTBa U

TEXHOJIOTHYECKHE
NPOLECChl:  OYKM, JIyTIa,
MEPHCKOTI, ¢oroanmapart,

MUKPOCKOII, HpOCKLII/IOHHHﬁ

ammapar, MIPOCBETICHHE
OIITHKH, BOJIOKOHHAs
OIITHKA, JU(PPaKITHOHHAS
pemérka

Pasznea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH (5 u)

3.1

OcuoBel CTO (5
4)

I'pannubsl  npuMeHHMOCTH
KIIACCUYECKOH  MEXaHMKH.
Tloctynarsl  crnenuaibHOU
TEOPHH OTHOCHUTEIIEHOCTH.
IIpocTpancTBEHHO-
BPEMEHHOMI HMHTEpBaJL
IIpeobpazoBanus Jlopenna.
YcnoBue NpUUMHHOCTH.

OTHOCHUTEILHOCTH

IIpoBenenue KOCBEHHBIX
U3MEpeHNH HUMITYJbCa W DHEPrHu
PEIATUBUCTCKAX ~ vacTul (1o
¢dororpadusM TPEKOB 3apsHKCHHBIX
YacTHUI] B MATHUTHOM II0JIE).

AHamu3 W omucaHue (HUINIECKUX
SIBIICHUHA c HCIIOJIb30BAHNEM
NIOCTYJIATOB CIELMAIBHON Teopuu

OTHOCHUTEIBbHOCTH. O0bsaAcHeHNE

bubmmoreka
HOK
https://m.edsoo0.ru

[7f41c97c

OpHUEHTHPOBAaHHBIH  HA  MPUMEHEHHE

3HAHUM E©CTCCTBEHHBIX W COIIMAJIbHBIX

HayK JJId
peuieHuss 3aga4 B obnactu OXpaHbI
npupoabl, ITaHUPOBAHUA CBOHX

MOCTYIIKOB ¥ OLEHKU
WX  BO3MOXHBIX  MOCIEACTBUM  Jid
OKpY>Karole cpepl.

VYuacTByromuit B [IPaKTUYECKON
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OJTHOBPEMEHHOCTH.
3aMelyieHHe  BpEeMEHH W
COKpAIlleHUE JINHBIL.
OHeprus u UMITYJIbC
PENATUBUCTCKOM YaCTHIIBL.
CBs13b Macchl ¢ PHeprueil u
UMITYJIbCOM PEIATUBHCTCKOMN
YaCTHIBL. DHEPIHUs HOKOS.
TexHuyeckue ycTpoilcTBa U
TEXHOJIOTHYECKHE
TIPOLIECCHI: CITyTHUKOBBIE
PUEMHUKY, YCKOpHUTEIU

3apsPKEHHBIX YaCTHUI]

MIPUHONIA JEHCTBHUSA CIYTHHKOBBIX
MIPUEMHUKOB, yckopurenei

3apsKCHHBIX YaCTUI]

JCATCIBHOCTH
npupo,uooxpaHHoﬁ HaIpaBJICHHOCTH.

Pa3znen 4. KBAHTOBAS ®U3UKA (25 4)

41

Kopmyckynspro-
BOJIHOBOM
nyamusMm (15 4)

PaBHOBecHOE TEIJI0BOE
W3JTydCHNE (m3my4enue
a0CONIIOTHO YEPHOTO Tela).
3akoH cmemeHus Buma. I
unotesa [Inanka o kBaHTax.
DOTOHBI. OHeprus u
UMITYJIbC ¢doroHa.
®ororpdexr. Ombiter Al

Cronerona. 3aKkoHBI
dboroadderra.  YpaBHeHHE
OitHITeHa ISt
tdhoroaddexra. «KpacHast
TPAHUILIA dbotorddexra.
[aBnenue cBeTa ®
YaCTHOCTH, JABJICHUE CBETa
Ha a0COJIFOTHO
MOTJIOTAIOIITY O u
a0COJIFOTHO  OTPaXKAIOIIYIO

noBepxHocTh). OnbiTel I1.H.
Jlebenesa.
BonHoBble cBOiCTBA YacTull.

IIpoBenenue KOCBEHHBIX

U3MEpEeHuH, HCCIIEIOBAHUS
3aBUCHUMOCTEN MEXIY
(U3NYECKUMH  BEIUYMHAMH — TIPU
W3yYeHUN sBICHUS (PoTod(pdeKTa.
Omnpenenenue

OTHOCHUTCJIIbHBIX

a0CONIIOTHBIX U

MOTPEIIHOCTEH
M3MEpeHU (DU3MIECKUX BEITHYMH.
OueHka TIpaHUL] MOTPEUIHOCTEH.
Pemienuie pacy€THbIX 3ajlay C SIBHO
3aJIaHHOM

3aJaHHOM M  HESIBHO

¢busnyeckoii MO/JIENBIO
HCIIOJIb30BaHHEM
dbopmyn mo
«KBaHTOBBIE SIBIECHU».

Pemenne  KayecTBEHHBIX
TpeOyIONMX TNPUMEHEHUs] 3HaHUH
no rteme «KBaHTOBBIE SBICHUS.

Omnpenenenue YCIIOBHH

OCHOBHBIX

3aKOHOB H TEMEC

3ajad4,

TIPUMEHNUMOCTHU KBAaHTOBOH MOJIECIH
CBCTA.

Bbubmmoreka
LHOK
https://m.edsoo.ru

[7f41c97¢

OpHUEHTUPOBAHHBIA B JESATENILHOCTH Ha
HAy4HbBIC 3HAHUS O MPHPOJE M OOIIECTBE,
B3aMMOCBSI3X UYeJIOBEKa C TPHPOJHON |

COLIMATIBHOM Cpesloi.

3KOJIOTHUECKOH,



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

4.2

®dwusuka aroma (5

q)

Bonnsl ne bpoins. [qnuna
BOJNHBI 1e  bpoins wu
pasmepsl obnacTu
JIOKAJIM3alMU  JIBHOKYIIEHCS
YaCTHLIBI.
KopmyckysipHO-BOJHOBOH
Ty aJH3M. Hdudpaxius
3JIEKTPOHOB HA KPHCTAJLIAX.
Crerndrka W3MEpeHHH B
Mukpomupe. COOTHOIICHHS
HeomnpeaenEHHOCTEN r
eizenbepra.

TexHuyeckue ycTpoicTBa U
TCXHOJIOTHYCCKHEC

MPOLIECCHI:
(doroaneMeHT, (OTOAATUHK,

CIIEKTPOMETD,

TYHHEJIbHBII
COJIHEUHas

MUKPOCKOTI,
Oarapes,
CBETOAUON

OmBITEI 1O HCCIIETOBAHUIO
CTPOCHUS
[InareTapHast Momenb aTomMa
Pesepdopna.
[TocTynatst

aToMa.

bopa.
W3nyyenue u mnoryouieHue
dboToHOB Tpu  mepexoje
aToMa ¢ OJHOI0 YpPOBHS
SHEpPrUM Ha JApYyTou.

Bunet

ypOBHEH

cnekTpoB. Crektp
SHEpruM  aToMa

Bogopona. CHoHTaHHOE U

BBIHY)KJICHHOE  M3JIyueHHe

cseta. Jlazep.

TexHuyeckue ycTpoilcTBa U

TEXHOJIOTHYECKHUE

IIPOLECCH:  CIEKTPalbHbIN

AHann3 KBaHTOBBIX TIPOLIECCOB C

HCTIONB30BaHHEM ypaBHEHHUsI
Oiamreitna it porodddexra,
MPUHIHIA COOTHOIICHHH

HeonpenenénHocty I elizeHOepra.
OObsicHeHHe TpUHIOMINA JCHCTBUS

CIIEKTPOMETpa, ¢doTo3neMeHTa,
¢doromaTanka, TYHHEJBHOTO
MHKPOCKOIIa, COJIHEYHOW OaTapew,
CBETOIHO/IA.

Hcnons3oBanue IT-texHOMOTHIA

mpu paboTe C JONMOTHUTEIbHBIMU
UCTOYHMKaMU  uH(popManuu 1o
TeME€, UX KPUTHUYECKUM aHalu3 u

OLICHKa TOCTOBEPHOCTHU

Omnpenenenue JUTHHBI BOJIHBI
JIa3ePHOTO U3ITYYICHUS.
HaoOmonenue JIMHEWYATBIX
CIIEKTPOB.

Hccnenosanue CIeKTpa
Ppa3pexeHHOTO aTOMapHOTO
BOJIOpOJA u U3MepeHne

nocTossHHON Punbepra.
N3ydenne ycTpoicTBa M JEHCTBUS
CuéTyrKa MOHMU3UPYIOUIMX YaCTHII.

Omnpenenenue yCIOBHI
NPUMEHUMOCTH ~ MOJEIM  aToMa
Pesepdopna.

OObsicHeHne TpUHOMINA JEHCTBUS
CIIEKTPOCKOTIa, Ja3epa, KBAHTOBOTO
KOMITBIOTEPA.

AHanu3 KBaHTOBBIX MPOIIECCOB Ha

Bubmanoreka
[HOK
https://m.edsoo.ru

[7f41c97¢

OpUEeHTHPOBAHHBII Ha  TNpPUMEHEHHE

3HAHUH €CTECTBEHHBIX M COLHUAIbHBIX
HAayK JUIS peIleHWs 3axady B o0jacTu
OXpaHbl NPUPOJBl, IUIAHUPOBAHUS CBOMX
MOCTYIIKOB M OLEHKH HUX BO3MOXHBIX
TOCJIECTBUH ISl OKPY>KatoIen CpeJibl.
VyactByromui B IIPaKTUYECKON
JIEeSITEILHOCTH 9KOJIOTHUYECKOMH,
MIPUPOJ00XPAHHON HAIIPABICHHOCTH.
OpHUEeHTUPOBAHHBI B JEATEIHHOCTH Ha
Hay4HbIe 3HAHUS O TPUPOJIE W OOIIEeCTBE,
B3aUMOCBSI35IX 4YEJIOBEKa C NPUPOJHOU H

COLIMANIbHOMU Cpenioil.



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

aHau3 (CTIEKTpPOCKOIT), OCHOBE TIIEPBOTO W  BTOPOTO
nasep, KBaHTOBBII = mocTyiatoB bopa
KOMIIBIOTEP
Hyxnonnas monens sigpa I .
o [IpoBenenue U3MEpEHUI
eifsendepra- HBaneHKo.
apsn smpa.  Maccomoe PaAnOaKTHBHOTO ¢dona c
HCTOJIb30BaHUCM o3uMeTpa U
4qucIo sapa. M30Tonsl. t ™
HCCIICIOBAaHUE TPEKOB dYacTll (I
PagnoaktuBHOCTh.  Aub(a- coaeno © Tpexos HacTHI (1o
N roToBeIM QoTorpadusm). Mzyuenue
pacmag. OJEKTPOHHBI U
. TTOTJIOIIECHUS OeTa-gacTHIl
TIO3UTPOHHBIH Oera -
ATIOMUAHHUEM.
pacmaz. ['aMmma-m3mydeHme. o .
TIpeeIIeHUe CIOBUI
3akoH PaaroaKTUBHOTO pea ¥y
MPUMEHUMOCTH MOJEIH aTOMHOTO
pacmaga.  PammoakTuBHBIE
sapa. N
H30TOTIBI B pHUpoe. Allp OpuUeHTHPOBaHHBIH ~ HA  MPUMCHCHHE
o HAJIA3 W ONHUCAHHWE SACPHBIX N
CBolicTBa MOHU3MPYIOIIETO . sep 3HAaHUM E€CTECTBECHHBIX U COIMAJIILHBIX
U3JTY4CHUS. Bnusinue peaKHHI’f ¢ HCTIOMB3OBAHHCM HayK Ui pelleHHs 3ama4 B o0jacTu
MOHATUI MacCOBOE YHCIIO M 3aps
paArOaKTHUBHOCTH Ha XKHBBIC P OXpaHbl MNPUPOABI, IUIAHUPOBAHMS CBOMX
i | SIpa, SHEPTHsl CBSA3U sIIPa, 3aKOHOB
OpratusMbl. ECTECTBEHHBIA P, SHEp pa, HOCTYIIKOB M OIEHKH HX BO3MOYKHBIX
COXpaHeHMs1 3apsja, MaccOBOTO . .
®usnka atomHoro  dow U3JTyCHUA. p pana, bubnmmoreka HOCIEACTBUH ISl OKPY KAFOIIEH CPEIBL.
O03UMETPHSL. ypciIa W JHEPTUH B SACPHBIX . .
saapa A P p A1ep [HOK VYyacTtByronmi B MpPaKTUYECKON
4.3 OHeprusi CBsI3M HYKJIOHOB B | PEAKIUSIX, 3aKOHA PaJHOaKTHBHOTO eSTENBHOCTH PKOTOIHECKO
3JIEMEHTapHBIX smpe.  SnepEme  cumL | pacmana. https://m.edsoo.ru 3 ’
5 . /7§41c97¢ MIPUPOJO00XPAHHON HAIIPABICHHOCTH.
‘IaCTHH( q) Hedexr MacChl sapa. OObBsCHEHHE MPHUHIUIA JCUCTBHUS arlLorL

Snepubie peakuuu. JleneHue
U cuHTe3 sjaep. SaepHbie

pEeaKTopHI. IIpobnemsl
YIIpaBISEMOTrO
TEPMOSIICPHOTO CUHTE3A.
DKOJIOTHYECKUE aCIEKTHI
pa3BUTHSA SITEPHOM
SHEPrEeTUKH.

MeTompl  perucTpandd U
HCCIIeTOBAHMS

3JIEMEHTapHBIX YaCTHULL.
dyHaaMeHTalbHbIE
B3auUMOJeicTBUSA. bapuoHbl,

MEC30HBI n JICTITOHBI.

J03UMeTpa, Kamepsl BuibcoHa,
AIEPHOTO peakropa,
TEPMOSAEPHOTO PEaKTOPa, aTOMHON
60MOBI, MarHUTHO-PE30HAHCHOU
ToMorpaguu. AHATU3 W OICHKA
BIUSHAA  PAaJMOAaKTUBHOCTH  Ha
KHBBIE TaKxKe
MOCHENCTBUA Pa3BUTUA  SIIEPHOU
SHEpPreTUKU c HO3ULHI
9KOJIOTHYECKOU Oe3omacHoCTY;

HpeHCTaBHGHI/Iﬁ 0 paluoOHaJIbHOM

OpraHnu3Mbl, a

MIPUPOIOIIOIB30BAHNH (B MPOIECcCe
MOJATOTOBKH COOOIIICHHUI,

BEITIOJTHEHHS TPYTIIIOBBIX ITPOEKTOB)

OpHUEHTUPOBAHHBI B JEATENHHOCTH Ha
HAYYHBIC 3HAHHS O MPHUPOJEC U OOIIECTBE,
B3aMMOCBSI3SX YEIOBEKA C MPHPOIAHOU M
COLMaNbHOU cpeoil.



https://m.edsoo.ru/7f41c97c
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IIpencraBnenue 0

CranmapTHOM MOJIETH.
KBapk-riarooHHas ~ MoOJelNb
aJIpOHOB.

®duznka 3a  mOpeAenamu
CranmapTHO MOJIETH.

TémHas matepuss U TEMHas

JHEPTHsL.
Enuuacrso ¢du3maecKoi
KapTUHBI Mupa.

TexHuyeckue ycTpoilcTBa u
TEXHOJIOTHYECKHUE
MPOLIECCHL:

kaMmepa BuibcoHa, snepHbli

JIO3UMETP,

peakTop,
peakTop,

TEPMOSLIEPHBII
aroMHas OomoOa,
MarHMTHO-PE30HAHCHAS
TOMOTpadus

Pasnea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU (12 1)

5.1

DNEMEHTHI
aCTPOHOMUH U
actpodusuku (12

)

Oransl pa3BUTHA
actpoHomuu. [IpukinanHoe u
MHPOBO33PEHIECKOEC
3HAYEHHE ACTPOHOMHHU.
ITpumenuMoCTh 3aKOHOB
¢usukun A 0OBsACHEHUS
MPHUPOBI KOCMHYECKHX
0OBEKTOB. Merto bt
aCTPOHOMUYECKUX
HCCIIEJIOBAaHUH.
CoBpeMEeHHBIE ONTHYCCKHE
TEJIECKOTIBI,
PaMOTENECKOTIHI,
BHeaTMocdepHas
aCTPOHOMUSI.

Bupn 3BE3/IHOTO HeOa.

3BE3QHOr0  Heba

rj1a3omM C

Haomonenue

HEBOOPYKEHHBIM
HCIOJIb30BAHHEM  KOMITBIOTEPHBIX
MPUIOKEHUN UL OIpeJesiCHHs
[TOJIOKEHUS HEOECHBIX 00BEKTOB HA
JaTy:
co3Be3nus CeBepHOIro IMOJTyIIapus

KOHKPETHYIO OCHOBHBIE
U SIPKUE 3BE3/IBI.

HaGmonenne B Teneckon JIyHBI,
IJIaHeT, TYMaHHOCTEeH U 3BE3HBIX
CKOIUIEHUH. YdacTue B JUCKYCCUH

o ponu aCTPOHOMMU B
COBPEMEHHOM KapTHHE MHpa, B
MPaKTUIECKON JIEATEILHOCTHU
4ea0BeKa u TanpHEHIIeM

HAYYHO "TEXHUYCCKOM pPa3BUTHUM.

Bbubmmoreka
HOK
https://m.edsoo0.ru

[7f41c97¢

OpHEeHTHPOBaHHBIH ~ HAa  NpPUMEHEHHE

3HAHUH €CTECTBEHHBIX M COLHMAIbHBIX
HAayK JUIsS pelIeHWs 3axady B o0JacTu
OXpaHbl NPUPOJbL, IUIAHUPOBAHUS CBOMX
MOCTYIIKOB U OLIEHKH
ux BO3MO>XXHBIX HOCJ'IGZ[CTBI/Iﬁ JJIs
OKpY>Karouiei cpeibl.
VyactByromui B IIPaKTUYECKON
JIEeSITEILHOCTH 9KOJIOTHUYECKOMH,
MIPUPOJI00XPAHHON HANIPABICHHOCTH.

OpHUEHTHUPOBAHHBI B JESATENLHOCTH Ha
Hay4HBIC 3HaHMS O MPHUPOJE M OOIIECTBE,
B3aUMOCBSI35IX 4YEJIOBEKa C NPUPOJHOU H

COLIMANILHOMU Cpenioil.



https://m.edsoo.ru/7f41c97c
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CosBesnust, spkue 3BE3MBL,
IJIAaHETBI, HX  BHIUMOE
JIBHKEHHUE.

CosnHeyHas cucreMa.
ComHrie. ConHevHas
aKTHBHOCTD. Hctounuk
sHeprun ComHIla W 3BE3N.
3BE315I, nX OCHOBHBIE
XapaKTePUCTHKH.
Juarpamma «CHEeKTpajgbHBINA
KJ1acc - CBETHMOCTEY.
3BE3 /b1 rJIaBHOM
MOCIICA0BATEIHHOCTH.
3aBUCHUMOCTh  «Macca -

CBETUMOCTB» IS 3BE3J
TJIaBHOM
IIOCJICIOBATCIIbHOCTH.
CTpPOEHUE

CoBpeMeHHbIE

Buytpennee
3BE3I.

MpeCTaBICHUS o
MIPOUCXOXKACHUH u
sBostounn CoJiHIIA U 3BE3N.
DTaIbl )KU3HU 3BE3].
Mneunsiii  Ilyte - Hama
l'amaktuka. IlomoxkeHwe u
BUKEHHE ComHia B
T'amakTuke. THIIBI TaaKTHK.

P aINOraJIaKTUKU U KBa3aphbl.

UépHble JBIpBl B SIpax
ralakTHK.
Bcenennas. Pacmipenue

Bceenennoii. 3akon Xa060ua.
Paz0eranue
Teopuss bonblioro B3phIBa.

TaJIaKTUK.

PenuxroBoe uzinyueHue.
MacmrabHas CTPYKTypa

TToaroroBka cooOIIEHNH 0 METOIAX

TIOJTYYEHHUS Hay4HbIX
aCTPOHOMMYECKUX 3HaHUH,
OTKPBITHIX B COBpPEMEHHOMN
a4CTPOHOMHHU.

IIpumeHeHrEe OCHOBOIOJIATAOIINX
ACTPOHOMMYECKUX TIOHATHH,
3aKOHOB M TEOpUH U1 aHaIW3a U
OOBSICHEHHS ¢u3mIecKuX
NPOLIECCOB,  MPOUCXOIAIINX B
3BE3/1aX, B 3BE3AHBIX CHCTEMax, B
cpexne,

Tell,

MEXXTraJJaKTHYECKOMN
TBIDKEHUS HEOECHBIX

3BOJIIOIMH 3BE3 1 BeceneHnon




Bceenmennoii.
MeraranakTuka.
Hepewménneie
aCTPOHOMUU

mpoOIEMBI

Pasnen 6. ®U3UMYECKUI IPAKTUKYM (16 1)

[IpoBenenue KOCBEHHBIX OpHUEHTHPOBaHHBIH ~ HAa  NpPUMEHEHHE
U3MepeHui, UCCIIe0BaHUI 3HAHUH €CTECTBEHHBIX M COLMAIBHBIX
CrHoco6kI p3MepeHus  33BHCHMOCTCH ¢bu3nyecKnx HayK JJIs peuleHus 3ajgad B oOmactu
(usHYecKHX ~ BenMuMH ¢ BEJIHYHH, IPOBEPKA MPEIOKCHHBIX OXpaHbl TPHUPOIBI, IIAHUPOBAHHUS CBOHMX
HCIIONb30BAHHEM rurmore3  (BeIOOp W3 pabor, MTOCTYTIKOB ¥ OIICHKH
ONMMCAaHHBIX B  TEMAaTHYECKHX NX  BO3MOXHBIX  MOCJIEACTBHH s
AQHAJIOTOBBIX M  LU(PPOBBIX Y X Bubnmoreka * A A
o azzenax «Y4eHnYecKnit OKPYXKaIOIIEH Cpezbl.
DU3HUECKUi W3MEPHUTENBHBIX TIPHOOPOB 1 | P . LIOK v Py’ ! p 3
6.1 16 KOMITBIOTEPHbIX 9KCIIEPUMEHT, nabopaTopHbIE httos://m.ed YacTBYIOIINI B MIPAaKTHYECKOM
npakTHKyM (16 1) JIATYNKOBBIX cucteMm. | PaOOTHI, MPAKTUKYM») ttps://m.edsoo.ru JIeSITEIIBHOCTH 9KOJIOTMYECKOH,
AGCOMIOTHBIE - [7f41c97c [PUPOI0OXPAHHON HAIIPABIEHHOCTH.
OTHOCHTEIEHEIE OpHUEHTHPOBAaHHBIA B JIESITENFHOCTH Ha
[OrPEUIHOCTH  M3MEPEHHIA Hay4HbIC 3HAHHUA O IPHUpPOJiE U OOIIeCTBe,
usHaecKiX BEJTHYUMH. B3aMOCBS3SX YENIOBEKAa C INPHPOIAHOU M
Onenka IrpaHHII COLIMAJIbHOU CPeJIoi.
MOrpelHOCTeN
Paznen 7. OBOBHIAIOIIEE IOBTOPEHHUE (15 4)
Cucremarnsanus  OGoGuwenue H | Vyactie B JUCKYCCHH O POJIH
1 00001TIcHIE cucreMaTusanus ¢buzuku u aCTPOHOMHUU B
IPEIMETHOTO COJIEPXKAHUSA PA3JIENIOB KYPCa | pa3muuHBIX cdepax AesTenbHOCTH
«MexaHuka» YEI0BEKA.
COACPKaHWS 1 : i OpHUEHTHPOBaHHBI B [IESITENLHOCTH Ha
«MonekynsapHas ¢usuka u  Iloaroroska coobuieHuii o MmecTe Bubmmoreka P P A
OIbITA TEPMOJUHAMUKAY, ¢u3ndecKoil KapTUHBI MUpPA B PALY 11(0)¢ HAayYHBIC 3HAHHS O MPHPOZE W ObLIeCTBE,
7.1 AEATENbHOCTH, «ONEeKTpOANHAMUKAY, COBPEMEHHBIX MPEACTAaBICHUI O B3aMMOCBA3AX HCJIOBEKa C INPHPOJHOU H
B https://m.eds00.IU | ¢oypansmoii cpemoit
npuobperénnoro | «Komebamms ¥ BOIHBIY, HpPHPOJE. I7E41697c .
[P U3y9CHUN «OCHOBBI crenuanbHON | BrimonHeHne y4eOHBIX —3agaHuii, ——
TEOPUH OTHOCHUTENILHOCTH», | JAEMOHCTPHPYIOIINX OCBOEHHE

Kypca ¢pusuku 10
— 11 kmaccos (15

4)

«KBanToBas ¢busnkar,
«DIeMEeHTBl aCTPOHOMHH H

acTpo(hU3UKI».

OCHOBHBIX TIOHATHH, (QH3HYECKIX
BEJMYMH U 3aKOHOB Kypca (pr3uku
10-11 xiaccos



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

Ponp pusuku u acTpoHOMUHN
B SKOHOMHUYECKOH,
TEXHOJIOTUUECKOH,

COIIMAJBHOW M OITUYECKOH
cepax JICSITeTBHOCTU
YeJloBeKa, pOJIb U MECTO
(U3MKK W acTpOHOMHU B

COBPEMEHHOI Hay4HOI
KapTHHE MHpa, 3HAYCHHE
OIMMCATEILHOM,
CHUCTEMaTH3HUPYIOLICH,
00BACHUTEILHOU u

MPOTHOCTUYECKON (PyHKIMI
(usnueckoit Teopuu, poOIb

¢usnueckoit  Teopun B
(opmupoBaHUH
[PEACTaBICHHI )

(u3muecKoil KapTHHE MHpa,
MecTO (pU3NYEeCKON KapTHHBI
MHpa B  o0meM  psgy
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTaBICHHHA O
MpUpoAe

Pesepsroe Bpems (10 u)

10




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Bcero

KonTpoabHble
padoTbI

IlpakTH4eckun
e padoThl

®dusnka — pyHAaMeHTalIbHAas HayKa O
IIpUpoIE

https://resh.edu.ru/subject/lesson/58
94/conspect/90070/
http://infofiz.ru/index.php/mirfiziki/fi
zst/Ikf/158-1k1f?
https://foxford.ru/wiki/fizika/fizika-
nauka-o-prirode http://school-
collection.edu.ru/catalog/rubr/7da80
88c-1f4a-46fd-bccf-
3a11764df076/98105/?
ysclid=1lm123k5Iq635244602

HayuHblii METOJT TO3HAHUS K METOBI
uccaeaoBaHus GU3UYECKUX SIBJICHUI

DKCIIEPUMEHT U TEOPUS B MPOLIECCE
nmo3HaHus npuposl. Habmonenue u
9KCIIEPUMEHT B (pu3mKe

http://school-
collection.edu.ru/catalog/rubr
/7da8088c-1f4a-46fd-bcef-
3a11764df076/98105/?
http://school-
collection.edu.ru/catalog/rubr
/7da8088c-1f4a-46fd-bccf-
3a11764df076/98105/?

Crnioco0b1 nu3mepeHust GU3NYECKUX
BEJINYNH

http://school-
collection.edu.ru/catalog/rubr
/7da8088c-1f4a-46fd-bccf-
3a11764df076/98105/?
http://school-



https://resh.edu.ru/subject/lesson/5894/conspect/90070/
https://resh.edu.ru/subject/lesson/5894/conspect/90070/
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/158-lk1f
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/158-lk1f
https://foxford.ru/wiki/fizika/fizika-nauka-o-prirode
https://foxford.ru/wiki/fizika/fizika-nauka-o-prirode
http://school-collection.edu.ru/catalog/rubr/7da8088c-1f4a-46fd-bccf-3a11764df076/98105/
http://school-collection.edu.ru/catalog/rubr/7da8088c-1f4a-46fd-bccf-3a11764df076/98105/
http://school-collection.edu.ru/catalog/rubr/7da8088c-1f4a-46fd-bccf-3a11764df076/98105/
http://school-collection.edu.ru/catalog/rubr/7da8088c-1f4a-46fd-bccf-3a11764df076/98105/
http://school-collection.edu.ru/catalog/rubr/7da8088c-1f4a-46fd-bccf-3a11764df076/98105/
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collection.edu.ru/catalog/rubr
/7da8088c-1f4a-46fd-bccf-
3a11764df076/98106/?

AOCOJIIOTHASA U OTHOCUTEbHAA
MOTPEUTHOCTH U3MEPEHUH (PU3NUECKUX
BCJIMYNH

MopenupoBanue B pusuke. Ponb u
MecTo GU3UKU B (POPMUPOBAHUHT
COBPEMEHHOU HAYYHOUI KapTUHBI
MHpa, B IPAKTUYECKON JCATEIHHOCTH
0 (S)71

Mexanunueckoe aBmkenue. Cucrema
otcuetra. OTHOCUTEIBHOCTD
MEXaHMYEeCKOTo ABIkeHus. [Ipsamas u
oOparTHas 3a/1a4ll MEXaHUKU

https://foxford.ru/wiki/fizika/
pogreshnost-
izmereniy?ysclid=llm1n0cs161
7422373

http://school-
collection.edu.ru/catalog/res/
8dda80bf-14ad-485d-a03a-
e0c45bal80ef/?ysclid=lim1tiw
31d649039945

http://infofiz.ru/index.php/mi
rfiziki/fizst/Ikf/81-lk2ft
https://foxford.ru/wiki/fizika/
materialnaya-tochka
https://foxford.ru/wiki/fizika/
mehanicheskoe-dvizhenie
https://foxford.ru/wiki/fizika/
otnositelnost-

mehanicheskogo-dvizheniya
http://infofiz.ru/index.php/mi
rfiziki/fizst/Ikf/4-lk2md
http://school-
collection.edu.ru/catalog/sear
ch/?text=%EC%E5%F5%EQ%E
D%E8%F7%ES5%F1%EA%EE%E
5+%E4A%E2%E8%ECWES%ED%
E8%ES5
submit=%CD%EQ%EQ%F2%E8

interface=catalog
rub guid%5B%5D=7da8088c-



http://school-collection.edu.ru/catalog/rubr/7da8088c-1f4a-46fd-bccf-3a11764df076/98106/
http://school-collection.edu.ru/catalog/rubr/7da8088c-1f4a-46fd-bccf-3a11764df076/98106/
http://school-collection.edu.ru/catalog/rubr/7da8088c-1f4a-46fd-bccf-3a11764df076/98106/
https://foxford.ru/wiki/fizika/pogreshnost-izmereniy?ysclid=llm1n0cs1617422373
https://foxford.ru/wiki/fizika/pogreshnost-izmereniy?ysclid=llm1n0cs1617422373
https://foxford.ru/wiki/fizika/pogreshnost-izmereniy?ysclid=llm1n0cs1617422373
https://foxford.ru/wiki/fizika/pogreshnost-izmereniy?ysclid=llm1n0cs1617422373
http://school-collection.edu.ru/catalog/res/8dda80bf-14ad-485d-a03a-e0c45ba180ef/?ysclid=llm1tlw3ld649039945
http://school-collection.edu.ru/catalog/res/8dda80bf-14ad-485d-a03a-e0c45ba180ef/?ysclid=llm1tlw3ld649039945
http://school-collection.edu.ru/catalog/res/8dda80bf-14ad-485d-a03a-e0c45ba180ef/?ysclid=llm1tlw3ld649039945
http://school-collection.edu.ru/catalog/res/8dda80bf-14ad-485d-a03a-e0c45ba180ef/?ysclid=llm1tlw3ld649039945
http://school-collection.edu.ru/catalog/res/8dda80bf-14ad-485d-a03a-e0c45ba180ef/?ysclid=llm1tlw3ld649039945
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/81-lk2ft
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/81-lk2ft
https://foxford.ru/wiki/fizika/materialnaya-tochka
https://foxford.ru/wiki/fizika/materialnaya-tochka
https://foxford.ru/wiki/fizika/mehanicheskoe-dvizhenie
https://foxford.ru/wiki/fizika/mehanicheskoe-dvizhenie
https://foxford.ru/wiki/fizika/otnositelnost-mehanicheskogo-dvizheniya
https://foxford.ru/wiki/fizika/otnositelnost-mehanicheskogo-dvizheniya
https://foxford.ru/wiki/fizika/otnositelnost-mehanicheskogo-dvizheniya
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/4-lk2md
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/4-lk2md
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F5%E0%ED%E8%F7%E5%F1%EA%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog%20rub_guid%5B%5D=7da8088c-1f4a-46fd-bccf-3a11764df076
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F5%E0%ED%E8%F7%E5%F1%EA%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog%20rub_guid%5B%5D=7da8088c-1f4a-46fd-bccf-3a11764df076
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F5%E0%ED%E8%F7%E5%F1%EA%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog%20rub_guid%5B%5D=7da8088c-1f4a-46fd-bccf-3a11764df076
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F5%E0%ED%E8%F7%E5%F1%EA%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog%20rub_guid%5B%5D=7da8088c-1f4a-46fd-bccf-3a11764df076
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F5%E0%ED%E8%F7%E5%F1%EA%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog%20rub_guid%5B%5D=7da8088c-1f4a-46fd-bccf-3a11764df076
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F5%E0%ED%E8%F7%E5%F1%EA%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog%20rub_guid%5B%5D=7da8088c-1f4a-46fd-bccf-3a11764df076
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F5%E0%ED%E8%F7%E5%F1%EA%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog%20rub_guid%5B%5D=7da8088c-1f4a-46fd-bccf-3a11764df076
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F5%E0%ED%E8%F7%E5%F1%EA%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog%20rub_guid%5B%5D=7da8088c-1f4a-46fd-bccf-3a11764df076
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F5%E0%ED%E8%F7%E5%F1%EA%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog%20rub_guid%5B%5D=7da8088c-1f4a-46fd-bccf-3a11764df076

1f4a-46fd-bccf-3211764df076

Paaunyc-BekTop MarepuaibHOM TOUKH,
€ro MpPOEeKIUU Ha OCU KOOPAUHAT.
Tpaexropus. [lepemenienue.
Ckopoctb. X npoekuuu Ha ocu
KOOpJAUHAT

https://foxford.ru/wiki/fizika/
traektoriya-peremeschenie-
put
http://infofiz.ru/index.php/mi
rfiziki/fizst/Ikf/164-1k2
http://school-
collection.edu.ru/catalog/sear
ch/?text=%FO%EQO%E4%ES%F3
%F1+%E2%ES%EA%F2%EEXRFO
submit=%CD%EQ%ES%F2%E8

interface=catalog

PaBHOMEpHOE NIpsIMOJIMHEWHOE
nBuxkenue. ['papuyeckoe onvcanue
PaBHOMEPHOTO MPSMOJIIMHEHHOTO
JIBUKEHUS

https://resh.edu.ru/subject/le
sson/6287/start/46887/
http://infofiz.ru/index.php/mi
rfiziki/fizst/Ikf/81-1k2ft
https://foxford.ru/wiki/fizika/
skorost http://school-
collection.edu.ru/catalog/sear
ch/?text=%FO%EQ%E2%ED%E
E%ECHES%FO%ED%EEWES+%
E4%E2%E8%E6%ES%ED%E8%
E5
submit=%CD%EQ%E9I%F2%E8
interface=catalog
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Crnosxenue nepemMeIieHni u
ckopocrel. Pemenue 3agau

HepaBHOoMepHOE IBUKEHUE.
MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMonMHENHOE BH>KEHHE C
ITOCTOSIHHBIM YCKOPEHUEM

https://foxford.ru/wiki/fizika/

pryamolineynoe-
ravnouskorennoe-dvizhenie

https://resh.edu.ru/subject/le
sson/3721/start/160133/



http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F5%E0%ED%E8%F7%E5%F1%EA%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog%20rub_guid%5B%5D=7da8088c-1f4a-46fd-bccf-3a11764df076
https://foxford.ru/wiki/fizika/traektoriya-peremeschenie-put
https://foxford.ru/wiki/fizika/traektoriya-peremeschenie-put
https://foxford.ru/wiki/fizika/traektoriya-peremeschenie-put
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/164-lk2
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/164-lk2
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E4%E8%F3%F1+%E2%E5%EA%F2%EE%F0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E4%E8%F3%F1+%E2%E5%EA%F2%EE%F0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E4%E8%F3%F1+%E2%E5%EA%F2%EE%F0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E4%E8%F3%F1+%E2%E5%EA%F2%EE%F0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E4%E8%F3%F1+%E2%E5%EA%F2%EE%F0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E4%E8%F3%F1+%E2%E5%EA%F2%EE%F0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6287/start/46887/
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/81-lk2ft
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/81-lk2ft
https://foxford.ru/wiki/fizika/skorost
https://foxford.ru/wiki/fizika/skorost
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E2%ED%EE%EC%E5%F0%ED%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E2%ED%EE%EC%E5%F0%ED%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E2%ED%EE%EC%E5%F0%ED%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E2%ED%EE%EC%E5%F0%ED%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E2%ED%EE%EC%E5%F0%ED%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E2%ED%EE%EC%E5%F0%ED%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E2%ED%EE%EC%E5%F0%ED%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E2%ED%EE%EC%E5%F0%ED%EE%E5+%E4%E2%E8%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://foxford.ru/wiki/fizika/pryamolineynoe-ravnouskorennoe-dvizhenie
https://foxford.ru/wiki/fizika/pryamolineynoe-ravnouskorennoe-dvizhenie
https://foxford.ru/wiki/fizika/pryamolineynoe-ravnouskorennoe-dvizhenie
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3721/start/160133/

I'pacdmueckoe onucanwue

https://foxford.ru/wiki/fizika/

12 MPSMOJTMHEHHOTO IBUKCHUS C grafiki-ravnouskorennogo-
HOCTOSIHHBIM YCKOPEHUEM dvizheniya
CBoOoaHOE IajieHueE. Yckopenue http://infofiz.ru/index.php/mi
13 CcBOOOIHOTO IMaeHUs. 3aBUCUMOCTh rfiziki/fizst/Ikf/165-3-5
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://foxford.ru/wiki/fizika/
BPEMEHH U UX TpaduKn svobodnoe-padenie-tel
http://infofiz.ru/index.php/mi
JIBr>kenue Tena, OpOIIEHHOTO MO/ rfmkl/f'ZSt/lkf/165_3?5. i,
14 https://foxford.ru/wiki/fizika/
yIJIOM K TOPH3OHTY dvizhenie-tela-broshennogo-
pod-uglom-k-gorizontu
https://resh.edu.ru/subject/le
sson/3711/start/47122/
https://resh.edu.ru/subject/le
KpuBonunerinoe 1BUXEHUE. sson/6288/start/47151/
JIBr>KeHUE TI0 OKPYKHOCTH. YTIIOBas http://infofiz.ru/index.php/mi
15 U JInHEMHasg ckopocTs. [leproa n rfiziki/fizst/Ikf/82-Ikaft
gacTora. I{eHTpoCTpeEMUTENBHOE U https://foxford.ru/wiki/fizika/
TIOJTHOE YCKOPEHHE krivolineynoe-dvizhenie
https://foxford.ru/wiki/fizika/
period-i-chastota-
obrascheniya
KonTponbHas pabota mo Teme
16 " "
Kunemaruka
https://resh.edu.ru/subject/less
ITepssiif 3ak0oH HeroToHa. on/6286/start/47238/
HNuepumanbHble CUCTEMBI OTCUETA. https://resh.edu.ru/subject/less
17 on/4717/start/270738/

[IpuHnunn otHOCHUTENBHOCTH [ anmunest.

HewnnepunaneHble CUCTEMBI OTCUETA

http://infofiz.ru/index.php/mirfi

ziki/fizst/Ikf/109-1k5

https://foxford.ru/wiki/fizika/
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Cuna. PaBHOZIEHCTBYIOIIIAS CHJIa.
Bropoii 3akon Hetotona. Macca

pervyy-zakon-nyutona-i-

inertsialnye-sistemy-otschyota

https://foxford.ru/wiki/fizika/
sila-nachalo
https://foxford.ru/wiki/fizika/
vtoroy-zakon-nyutona
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Bzaumopeiictue ten. Tperuit 3akoH
Hrrotona

[IpyHIMI cyneprno3uuuu CUil.
Pemenue 3ana4 Ha IpUMEHEHNE
3akoHOB HproToHa

3aKOH BCEMHUPHOTO TATOTEHUS.
DKBUBAJIEHTHOCTb I'PAaBUTALIMOHHON U
WHEPTHOU Macchl

http://school-
collection.edu.ru/catalog/sear
ch/?text=%E2%E7%EQO%ES%E
CHEE%BEA%ES%EI%F1%F2%E2
YEB%ES+%F2%ESKEB.%F2%F
O%ES5%F2%E8%ES+%E7%EQ%E
ABEEWED+%EDY%FCHFE%F2%
EE%ED%EQ
submit=%CD%EQ%EQ%F2%ES
interface=catalog
http://infofiz.ru/index.php/mi
rfiziki/fizst/Ikf/109-1k5
https://foxford.ru/wiki/fizika/
ravnodejstvuyshaya-

https://resh.edu.ru/subject/le
sson/4718/start/47325/
http://infofiz.ru/index.php/mi
rfiziki/fizst/Ikf/117-1k7f
https://foxford.ru/wiki/fizika/
zakon-vsemirnogo-
tyagoteniya
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Cuna TsKeCTH M YCKOpEHHe
CBOOOHOTO Ta/IeHUS

http://school-
collection.edu.ru/catalog/sear
ch/?text=%F1%E8%EB%EQ+%F
2%FF%E6%ES5%F1%F2%E8
submit=%CD%EQ%EQ%F2%E8
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http://infofiz.ru/index.php/mirfiziki/fizst/lkf/118-lk10f
https://foxford.ru/wiki/fizika/mehanicheskaya-rabota
https://foxford.ru/wiki/fizika/mehanicheskaya-rabota
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/118-lk10f
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/118-lk10f
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/118-lk10f
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/118-lk10f
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/118-lk10f
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/118-lk10f
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/45855/?ysclid=llmh8yolkw420052746

VYpaBHenue bepryium s uieabHOM
KHUJKOCTU

collection.edu.ru/catalog/rubr
/8f5d7210-86a6-11da-a72b-
0800200c9a66/45855/?ysclid
=llImh8yolkw420052746
https://www.test-

uz.ru/urok view.php?id=7469
ysclid=lImhfpwphg112504183
https://www.vascak.cz/data/a

ndroid/physicsatschool/templ

ate.php?f=mech bernoulli

I=ru

KonTponbhas padora no teme

41 " "
3aKOHBI COXPAHEHUSI B MEXAHHUKE
PasButue npeacrasieHuii o npupoe https://resh.edu.ru/subject/le
42 TeroTel. OCHOBHEBIE ITOJIOKEHUS sson/4722/start/47800/
MKT. duddysus. bpoynosckoe http://infofiz.ru/index.php/mi
JIBUKEHHE rfiziki/fizst/Ikf/123-1k18
CtpoeHue ra3000pa3HbIX, KUIKHX U hitps://resh.edu.ru/subject/le
43 X sson/3731/start/47858/
TBEPJBIX Tven. apaxkTep ABIKCHUA U http://infofiz.ru/index.php/mi
B3aMMOJENCTBUS YaCTHUIl BEIIECTBA fiziki/fizst/Ikf/123-k18
Macca u pazMepsl MOJIEKYJT (aTOMOB).
44 K n http://infofiz.ru/index.php/mi
NYECTBO B TBA. TOSTHHASA
OJMHCCTRO BEMCCTRA. 1I0CTOAHHA rfiziki/fizst/Ikf/123-Ik18
ABorazipo
45 Temneparypa. TemioBoe paBHOBECHE. https://resh.edu.ru/subject/le
[Ikana Ienbcus sson/5898/start/15462/
https://ege.fipi.ru/bank/index
.php?proj=BA1F39653304A5B
46 Pemenue 3amau 041B656915DC36B38
https://phys-

ege.sdamgia.ru/test?category



http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/45855/?ysclid=llmh8yolkw420052746
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/45855/?ysclid=llmh8yolkw420052746
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/45855/?ysclid=llmh8yolkw420052746
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/45855/?ysclid=llmh8yolkw420052746
https://www.test-uz.ru/urok_view.php?id=7469%20ysclid=llmhfpwphg112504183
https://www.test-uz.ru/urok_view.php?id=7469%20ysclid=llmhfpwphg112504183
https://www.test-uz.ru/urok_view.php?id=7469%20ysclid=llmhfpwphg112504183
https://www.vascak.cz/data/android/physicsatschool/template.php?f=mech_bernoulli%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?f=mech_bernoulli%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?f=mech_bernoulli%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?f=mech_bernoulli%20l=ru
https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/4722/start/47800/
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/123-lk18
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/123-lk18
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/3731/start/47858/
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/123-lk18
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/123-lk18
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/123-lk18
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/123-lk18
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://ege.fipi.ru/bank/index.php?proj=BA1F39653304A5B041B656915DC36B38
https://ege.fipi.ru/bank/index.php?proj=BA1F39653304A5B041B656915DC36B38
https://ege.fipi.ru/bank/index.php?proj=BA1F39653304A5B041B656915DC36B38
https://phys-ege.sdamgia.ru/test?category_id=381%20filter=all
https://phys-ege.sdamgia.ru/test?category_id=381%20filter=all

id=381 filter=all

47

48

Wneanpubiii ras. 'a3oBbie 3aKOHEI

VYpaBnenue MenpeneeBa-Knaneiipona.
Pemrenue 3amau

https://resh.edu.ru/subject/le
sson/6292/start/325554/

http://infofiz.ru/index.php/mi
rfiziki/fizst/Ikf/124-1k183

49

AOcomoTHas TemrepaTtypa. 3akoH
JanpToHa

http://school-
collection.edu.ru/catalog/sear
ch/?text=%E7%EQO%EA%EE%E
D+%E4%EQ%EB%FC%F2%EE%
ED%EQ
submit=%CD%EOQ%EQI%F2%ES
interface=catalog
http://school-
collection.edu.ru/catalog/sear
ch/?text=%EQ0%E1%F1%EE%EB
%FE%F2%ED%EO%FF+%F2%ES
YECHEF%ES%FO%EO0%F2%F3
%FO0%EOQ
submit=%CD%EQ%ESI%F2%E8

interface=catalog

50

51

I/I30HpOHeCCH B UACAJIbHOM rase€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

I'padmueckoe npencraBneHne
M30IPOIIECCOB: N30TepMa, H30X0Pa,
n3obapa

http://school-
collection.edu.ru/catalog/sear
ch/?text=%E8%E7%EE%EF%FO
YEE%F6%ES%F1%F1%FB
submit=%CD%EQ%EQ%F2%E8
interface=catalog
http://school-
collection.edu.ru/catalog/sear
ch/?text=%E8%E7%EE%EF%FO
YEE%F6%ES%F1%F1%FB
submit=%CD%EQ%EQ%F2%ES
interface=catalog



https://phys-ege.sdamgia.ru/test?category_id=381%20filter=all
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/124-lk183
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/124-lk183
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%EA%EE%ED+%E4%E0%EB%FC%F2%EE%ED%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%EA%EE%ED+%E4%E0%EB%FC%F2%EE%ED%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%EA%EE%ED+%E4%E0%EB%FC%F2%EE%ED%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%EA%EE%ED+%E4%E0%EB%FC%F2%EE%ED%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%EA%EE%ED+%E4%E0%EB%FC%F2%EE%ED%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%EA%EE%ED+%E4%E0%EB%FC%F2%EE%ED%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%EA%EE%ED+%E4%E0%EB%FC%F2%EE%ED%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%E1%F1%EE%EB%FE%F2%ED%E0%FF+%F2%E5%EC%EF%E5%F0%E0%F2%F3%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%E1%F1%EE%EB%FE%F2%ED%E0%FF+%F2%E5%EC%EF%E5%F0%E0%F2%F3%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%E1%F1%EE%EB%FE%F2%ED%E0%FF+%F2%E5%EC%EF%E5%F0%E0%F2%F3%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%E1%F1%EE%EB%FE%F2%ED%E0%FF+%F2%E5%EC%EF%E5%F0%E0%F2%F3%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%E1%F1%EE%EB%FE%F2%ED%E0%FF+%F2%E5%EC%EF%E5%F0%E0%F2%F3%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%E1%F1%EE%EB%FE%F2%ED%E0%FF+%F2%E5%EC%EF%E5%F0%E0%F2%F3%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%E1%F1%EE%EB%FE%F2%ED%E0%FF+%F2%E5%EC%EF%E5%F0%E0%F2%F3%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%E1%F1%EE%EB%FE%F2%ED%E0%FF+%F2%E5%EC%EF%E5%F0%E0%F2%F3%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E7%EE%EF%F0%EE%F6%E5%F1%F1%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E7%EE%EF%F0%EE%F6%E5%F1%F1%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E7%EE%EF%F0%EE%F6%E5%F1%F1%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E7%EE%EF%F0%EE%F6%E5%F1%F1%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E7%EE%EF%F0%EE%F6%E5%F1%F1%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E7%EE%EF%F0%EE%F6%E5%F1%F1%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E7%EE%EF%F0%EE%F6%E5%F1%F1%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E7%EE%EF%F0%EE%F6%E5%F1%F1%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E7%EE%EF%F0%EE%F6%E5%F1%F1%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E7%EE%EF%F0%EE%F6%E5%F1%F1%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E7%EE%EF%F0%EE%F6%E5%F1%F1%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E7%EE%EF%F0%EE%F6%E5%F1%F1%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog

https://resh.edu.ru/subject/le

52 OcnoBHoe ypaBuenne MKT sson/6291/start/15491/
https://phys-
ege.sdamgia.ru/test?extra_id

53 Pemenue 3amau =252 filter=all https://phys-
ege.sdamgia.ru/test?extra_id
=254 filter=all

CBs13b a0COMIOTHOM TEMIIEPATYPHI

TEPMOJIMHAMUYECKON CUCTEMBI CO

. o . http://infofiz.ru/index.php/mi

54 cpeaHel KHHETUYECKON dHEepruei cfiziki/fizst/Ikf/124-1k183

MOCTYMATEIbHOTO TEIJIOBOTO

JIBMOKCHUSA €€ 4aCTUIl
55 O000I11IeHIE U CUCTEMATU3AIUS

3HaHui 1Mo TeMe "OcnoBsl MKT"
56 KonTponbhas padota no teme

"OcHoBel MKT"

TepmoauHaMuueckas cuctema.

3ananue BHEMHUX yciaoBuid juist T

cucteMbl. BHelnHue U BHyTpeHHHE _ _

57 napametpsl. [Tapamerpst T/l cuctemsl hrtps://st.dfile.net/proviews/9

001855/page:2/

Kak Cpe/IHHe 3HAaYEHUs BEJTUYHH,

OIIMCBHIBAIOIINX €€ Ha

MUKPOCKOIMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH. https://spravochnikvs.com/nu
58 Camonpoun3sBomabHas pemakcarus T/J] levoe nachalo_termodinamiki

CHCTEMBI K TEIIIOBOMY PaBHOBECHIO ?ysclid=llmhx1vnqj673893026

Moaens ueanbHOro ra3a B http: .SCh°°|'
59 Ly rr— collection.edu.ru/catalog/sear

MPUMEHUMOCTH 3TOW MOJETU

ch/?text=%E8%E4%E5%E0%E
B%FC%ED%FB%E9+%E3%EQ0%



https://resh.edu.ru/subject/lesson/6291/start/15491/
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://phys-ege.sdamgia.ru/test?extra_id=252%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=252%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=252%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=254%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=254%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=254%20filter=all
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/124-lk183
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/124-lk183
https://studfile.net/preview/9001855/page:2/
https://studfile.net/preview/9001855/page:2/
https://spravochnikvs.com/nulevoe_nachalo_termodinamiki?ysclid=llmhx1vnqj673893026
https://spravochnikvs.com/nulevoe_nachalo_termodinamiki?ysclid=llmhx1vnqj673893026
https://spravochnikvs.com/nulevoe_nachalo_termodinamiki?ysclid=llmhx1vnqj673893026
http://school-collection.edu.ru/catalog/search/?text=%E8%E4%E5%E0%EB%FC%ED%FB%E9+%E3%E0%E7%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E4%E5%E0%EB%FC%ED%FB%E9+%E3%E0%E7%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E4%E5%E0%EB%FC%ED%FB%E9+%E3%E0%E7%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E4%E5%E0%EB%FC%ED%FB%E9+%E3%E0%E7%20submit=%CD%E0%E9%F2%E8%20interface=catalog

E7
submit=%CD%EQ%EQ%F2%ES
interface=catalog

60

VYpaBaenue MenzeneeBa-Knanelipona
U BbIpaXXEHHE ISl BHYTPEHHEN
SHEPTUU

http://school-
collection.edu.ru/catalog/sear
ch/?text=%E2%ED%F3%F2%F
O0%ES%ED%ED%FF%FF+%FD%
ED%ES%FO%E3%E8%FF
submit=%CD%EQ%ES%F2%E8
interface=catalog

61

Bripaxkenue nist BHyTpeHHEH sHEepruu
OJTHOATOMHOTO HJICAIbHOTO Ta3a.
KBazucratuueckue u HecTaTUYECKUE
IIPOLIECCHI

http://school-
collection.edu.ru/catalog/sear
ch/?text=%E2%ED%F3%F2%F
0%ES%ED%ED%FF%FF+%FD%
ED%ES%FO%E3%E8%FF
submit=%CD%EQ%ES%F2%E8
interface=catalog

62

63

OneMeHTapHas paboTa B
TepMoMHamMuKe. Boraucienue
paboTsbI 1o rpaduky npoiecca Ha pV-
auarpaMmme

Tennonepenaya kak crnocoo
W3MEHEHUs BHyTpeHHel sHepruu T /1
cUCTeMBbI 0e3 coBepIlIeHUsI pabOThI

http://class-
fizika.ru/10_a183.html?ysclid
=llmi2tkrhm897238442
http://school-
collection.edu.ru/catalog/sear
ch/?text=%FO%EQ%E1%EE%F2
YEO+%E2+%F2%ES5%FO%ECKE
E%EA4%E8%ED %EQO%ECKHESKE
A%ES
submit=%CD%EQ%EQ%F2%E8
interface=catalog
http://school-
collection.edu.ru/catalog/sear
ch/?text=%F2%E5%EF%EB%EE
KEF%ES%FOBESHEA%EOYFT
%ﬂ



http://school-collection.edu.ru/catalog/search/?text=%E8%E4%E5%E0%EB%FC%ED%FB%E9+%E3%E0%E7%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E4%E5%E0%EB%FC%ED%FB%E9+%E3%E0%E7%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E8%E4%E5%E0%EB%FC%ED%FB%E9+%E3%E0%E7%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%ED%F3%F2%F0%E5%ED%ED%FF%FF+%FD%ED%E5%F0%E3%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%ED%F3%F2%F0%E5%ED%ED%FF%FF+%FD%ED%E5%F0%E3%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%ED%F3%F2%F0%E5%ED%ED%FF%FF+%FD%ED%E5%F0%E3%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%ED%F3%F2%F0%E5%ED%ED%FF%FF+%FD%ED%E5%F0%E3%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%ED%F3%F2%F0%E5%ED%ED%FF%FF+%FD%ED%E5%F0%E3%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%ED%F3%F2%F0%E5%ED%ED%FF%FF+%FD%ED%E5%F0%E3%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%ED%F3%F2%F0%E5%ED%ED%FF%FF+%FD%ED%E5%F0%E3%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%ED%F3%F2%F0%E5%ED%ED%FF%FF+%FD%ED%E5%F0%E3%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%ED%F3%F2%F0%E5%ED%ED%FF%FF+%FD%ED%E5%F0%E3%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%ED%F3%F2%F0%E5%ED%ED%FF%FF+%FD%ED%E5%F0%E3%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%ED%F3%F2%F0%E5%ED%ED%FF%FF+%FD%ED%E5%F0%E3%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%ED%F3%F2%F0%E5%ED%ED%FF%FF+%FD%ED%E5%F0%E3%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%ED%F3%F2%F0%E5%ED%ED%FF%FF+%FD%ED%E5%F0%E3%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%ED%F3%F2%F0%E5%ED%ED%FF%FF+%FD%ED%E5%F0%E3%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://class-fizika.ru/10_a183.html?ysclid=llmi2tkrhm897238442
http://class-fizika.ru/10_a183.html?ysclid=llmi2tkrhm897238442
http://class-fizika.ru/10_a183.html?ysclid=llmi2tkrhm897238442
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E1%EE%F2%E0+%E2+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E1%EE%F2%E0+%E2+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E1%EE%F2%E0+%E2+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E1%EE%F2%E0+%E2+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E1%EE%F2%E0+%E2+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E1%EE%F2%E0+%E2+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E1%EE%F2%E0+%E2+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E1%EE%F2%E0+%E2+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%EF%E5%F0%E5%E4%E0%F7%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%EF%E5%F0%E5%E4%E0%F7%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%EF%E5%F0%E5%E4%E0%F7%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%EF%E5%F0%E5%E4%E0%F7%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%EF%E5%F0%E5%E4%E0%F7%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
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KOHBGKHI/IH, TCIIOIIPOBOJHOCTD,
H3JTy4CHHC

submit=%CD%EQ%EQI%F2%ES
interface=catalog
http://school-
collection.edu.ru/catalog/sear
ch/?text=%EA%EE%ED%E2%E
S%EA%FERES%FF
submit=%CD%EO%EI%F2%ES
interface=catalog
http://school-
collection.edu.ru/catalog/sear
ch/?text=%F2%E5%EF%EB%EE
YEF%FO%EERE2%EE%EA%ED
Y%EE%F1%F2%FC
submit=%CD%EQ%EQ%F2%ES
interface=catalog
http://school-
collection.edu.ru/catalog/sear
ch/?text=%F2%E5%EF%EB%EE
%E2%EE%ES+%ESWE7%EB%F3
%F7%ES%ED%E8%ES
submit=%CD%EQ%EI%F2%E8
interface=catalog
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KomnyectBo Temnorel. TemioéMKocTh
Tena. Y IeIpHas U MOJIsIpHas
TEII0EMKOCTH BelllecTBa. Y AelIbHAs
TEIUIOTA CropaHus TOIUIMBA

http://school-
collection.edu.ru/catalog/sear
ch/?text=%EA%EE%EB%ES%F
7%ES5%F1%F2%E2%EE+%F2%E
S%EF%EBY%EE%F2%FB
submit=%CD%EQ%EI%F2%E8
interface=catalog
http://school-
collection.edu.ru/catalog/sear
ch/?text=%EC%EE%EB%FF%FO
Y%EDBEQ%FF+%F2%ES%EF%E



http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%EF%E5%F0%E5%E4%E0%F7%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%EF%E5%F0%E5%E4%E0%F7%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%ED%E2%E5%EA%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%ED%E2%E5%EA%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%ED%E2%E5%EA%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%ED%E2%E5%EA%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%ED%E2%E5%EA%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%ED%E2%E5%EA%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%EF%F0%EE%E2%EE%E4%ED%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%EF%F0%EE%E2%EE%E4%ED%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%EF%F0%EE%E2%EE%E4%ED%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%EF%F0%EE%E2%EE%E4%ED%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%EF%F0%EE%E2%EE%E4%ED%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%EF%F0%EE%E2%EE%E4%ED%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%EF%F0%EE%E2%EE%E4%ED%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%E2%EE%E5+%E8%E7%EB%F3%F7%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%E2%EE%E5+%E8%E7%EB%F3%F7%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%E2%EE%E5+%E8%E7%EB%F3%F7%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%E2%EE%E5+%E8%E7%EB%F3%F7%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%E2%EE%E5+%E8%E7%EB%F3%F7%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%E2%EE%E5+%E8%E7%EB%F3%F7%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EF%EB%EE%E2%EE%E5+%E8%E7%EB%F3%F7%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%EB%E8%F7%E5%F1%F2%E2%EE+%F2%E5%EF%EB%EE%F2%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%EB%E8%F7%E5%F1%F2%E2%EE+%F2%E5%EF%EB%EE%F2%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%EB%E8%F7%E5%F1%F2%E2%EE+%F2%E5%EF%EB%EE%F2%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%EB%E8%F7%E5%F1%F2%E2%EE+%F2%E5%EF%EB%EE%F2%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%EB%E8%F7%E5%F1%F2%E2%EE+%F2%E5%EF%EB%EE%F2%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%EB%E8%F7%E5%F1%F2%E2%EE+%F2%E5%EF%EB%EE%F2%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%EB%E8%F7%E5%F1%F2%E2%EE+%F2%E5%EF%EB%EE%F2%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%EB%FF%F0%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%EB%FF%F0%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%EB%FF%F0%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%EB%FF%F0%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
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Pacuér xonnyecTBa TEIIOTHI IPU
Terioneperaye

BREEBES%E CHEA%EEY%F1%F
2%FC
submit=%CD%EQ%EQI%F2%ES
interface=catalog
http://school-
collection.edu.ru/catalog/sear
ch/?text=%F3%E4%ES%EB%FC
%ED%EQ%FF+%F2%ES5%EF%E
BREEBES%E CHEA%EEY%F1%F
2%FC
submit=%CD%EQ%EQ%F2%ES
interface=catalog
http://school-
collection.edu.ru/catalog/sear
ch/?text=%F3%E4%ES%EB%FC
%ED%EQ%FF+%F2%ES5%EF%E
BWEEX%F2%EQ+%F1%E3%EEXRF
O%EO%ED%E8%FF
submit=%CD%EQ%ES%F2%E8
interface=catalog
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[TonsTre 06 aqnabaTHOM mporiecce.
[IepBblil 3aKOH TEPMOAMHAMUKH

https://resh.edu.ru/subject/less
on/4723/start/15578/
http://infofiz.ru/index.php/mirfi
ziki/fizst/Ikf/128-1k16
http://school-
collection.edu.ru/catalog/searc
h/?text=%F2%E5%FO%EC%HEE%
E4%E8%EDBEO%ECHE8%F7%ES
%F1%EA%EQ%FF+%F1%E8%F1%
F2%ES5%EC%EQ
submit=%CD%EQ%ES%F2%E8



http://school-collection.edu.ru/catalog/search/?text=%EC%EE%EB%FF%F0%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%EB%FF%F0%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%EB%FF%F0%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%EB%FF%F0%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%E5%EC%EA%EE%F1%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%F2%E0+%F1%E3%EE%F0%E0%ED%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%F2%E0+%F1%E3%EE%F0%E0%ED%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%F2%E0+%F1%E3%EE%F0%E0%ED%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%F2%E0+%F1%E3%EE%F0%E0%ED%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%F2%E0+%F1%E3%EE%F0%E0%ED%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%F2%E0+%F1%E3%EE%F0%E0%ED%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%F2%E0+%F1%E3%EE%F0%E0%ED%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%E4%E5%EB%FC%ED%E0%FF+%F2%E5%EF%EB%EE%F2%E0+%F1%E3%EE%F0%E0%ED%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://resh.edu.ru/subject/lesson/4723/start/15578/
https://resh.edu.ru/subject/lesson/4723/start/15578/
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/128-lk16
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/128-lk16
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%F7%E5%F1%EA%E0%FF+%F1%E8%F1%F2%E5%EC%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%F7%E5%F1%EA%E0%FF+%F1%E8%F1%F2%E5%EC%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%F7%E5%F1%EA%E0%FF+%F1%E8%F1%F2%E5%EC%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%F7%E5%F1%EA%E0%FF+%F1%E8%F1%F2%E5%EC%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%F7%E5%F1%EA%E0%FF+%F1%E8%F1%F2%E5%EC%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%F7%E5%F1%EA%E0%FF+%F1%E8%F1%F2%E5%EC%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%F7%E5%F1%EA%E0%FF+%F1%E8%F1%F2%E5%EC%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog

interface=catalog

https://www.vascak.cz/data/a

ndroid/physicsatschool/templ

ate.php?s=mf adiabaticky de
i=ru

KonuyectBo TemnoTs! 1 paboTa Kak

68 Mepbl U3MEHEHHs BHYyTPEHHEH
sHepruu T/ cuctemsl
http://school-
collection.edu.ru/catalog/sear
BTOpOI/I 3aKOH TCPMOJUHAMHKHA JJIs ch/?text=%E2%F2%EE%FO%EE
69 PAaBHOBCCHBIX U HCPABHOBCCHBIX %EQ+UE7UEOBEAREERED+%
nporeccos. HeoGparumocTs F29%E5%FO%E C%EE%EA%EB%E
MPUPOJHBIX TIPOLIECCOB D%EO%ECKHE8%EAKES
submit=%CD%EQ%EQ%F2%ES
interface=catalog
70 [IpuHIMIIBI 1EVCTBUS TEMIOBBIX https://resh.edu.ru/subject/le
mamuH. KITJ] sson/3763/start/160222/
https://www.vascak.cz/data/a
MaxkcumansHoe 3HaueHue KITJI. Iukn 2 ) - . [data/
71 K ndroid/physicsatschool/templ
apHo ate.php?f=mf carnot |=ru
https://phys-
ege.sdamgia.ru/test?extra_id
72 Pemrenne 3agau =266 filter=all https://phys-
ege.sdamgia.ru/test?extra_id
=268 filter=all
DKOIOTMUECKUE ACHEKTEL https://foxford.ru/wiki/fizika/
teplovye-dvigatele-i-zashita-
HCITIOJIBb30BaHUS TCIIJIOBBIX
73 - okruzaushey-
ABUTATCIICH. 1 CIIJIOBOC 3arpA3HCHUC sredy?ysclid=llmiucf6uo73795
OKpYKarolleu cpebl 1539
74 Pemntenue 3amau https://phys-



http://school-collection.edu.ru/catalog/search/?text=%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%F7%E5%F1%EA%E0%FF+%F1%E8%F1%F2%E5%EC%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://www.vascak.cz/data/android/physicsatschool/template.php?s=mf_adiabaticky_dej%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?s=mf_adiabaticky_dej%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?s=mf_adiabaticky_dej%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?s=mf_adiabaticky_dej%20l=ru
http://school-collection.edu.ru/catalog/search/?text=%E2%F2%EE%F0%EE%E9+%E7%E0%EA%EE%ED+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%F2%EE%F0%EE%E9+%E7%E0%EA%EE%ED+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%F2%EE%F0%EE%E9+%E7%E0%EA%EE%ED+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%F2%EE%F0%EE%E9+%E7%E0%EA%EE%ED+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%F2%EE%F0%EE%E9+%E7%E0%EA%EE%ED+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%F2%EE%F0%EE%E9+%E7%E0%EA%EE%ED+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%F2%EE%F0%EE%E9+%E7%E0%EA%EE%ED+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E2%F2%EE%F0%EE%E9+%E7%E0%EA%EE%ED+%F2%E5%F0%EC%EE%E4%E8%ED%E0%EC%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://www.vascak.cz/data/android/physicsatschool/template.php?f=mf_carnot%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?f=mf_carnot%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?f=mf_carnot%20l=ru
https://phys-ege.sdamgia.ru/test?extra_id=266%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=266%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=266%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=268%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=268%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=268%20filter=all
https://foxford.ru/wiki/fizika/teplovye-dvigatele-i-zashita-okruzaushey-sredy?ysclid=llmiucf6uo737951539
https://foxford.ru/wiki/fizika/teplovye-dvigatele-i-zashita-okruzaushey-sredy?ysclid=llmiucf6uo737951539
https://foxford.ru/wiki/fizika/teplovye-dvigatele-i-zashita-okruzaushey-sredy?ysclid=llmiucf6uo737951539
https://foxford.ru/wiki/fizika/teplovye-dvigatele-i-zashita-okruzaushey-sredy?ysclid=llmiucf6uo737951539
https://foxford.ru/wiki/fizika/teplovye-dvigatele-i-zashita-okruzaushey-sredy?ysclid=llmiucf6uo737951539
https://phys-ege.sdamgia.ru/test?extra_id=263%20filter=all

O0001IeHre U cUCTEMaTU3 AU

ege.sdamgia.ru/test?extra id
=263 filter=all

https://phys-

75 3HaHu# o Teme "TepMoauHaMuKa. ege.sdamgia.ru/test?extra_id
TennoBsie MauHb" =265 filter=all
KontponbHas paboTa mo teme

76 "Tepmonnaamuka. TernaoBbie
MaIInHbI"

[Tapoo6pa3oBaHne ¥ KOHICHCAIHS. http://infofiz.ru/index.php/mi
rfiziki/fizst/Ikf/126-

77 Hcnapenue u kunenue. Y nejibHast 2 1htt://infofizru/index.oh
TEMII0Ta 1apoodpasoBaHus p/mirfiziki/fizst/Ikf/126-1k21
HaceimieHspie 1 HeHACHIIIIEHHBIC http://school-
napel. KauecTBeHHas 3aBUCUMOCTh collection.edu.ru/catalog/sear
IUIOTHOCTH W JaBJICHUS HACHIIIICHHOTO ch/?text=%EDI%EQ%F1%FBIF

9%ES%ED%ED%FBY%E9+%E8+
rapa oT TeMIlepaTyphl, UX

78 ) %ED%ES%ED%BEO%F1%FBY%FI
HE3aBHCHUMOCTh OT 00BhEMaA 94 ESY%EDYEDYFBRES+HEFYE
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh 0%FO
TEeMIIepaTypbl KUTICHUS OT JJABJICHUS B submit=%CD%EO%E9%F2%ES
XKUIKOCTU interface=catalog

http://infofiz.ru/index.php/mi
rfiziki/fizst/1kf/126-1k21

79 BnaxHocTs Bo3ayxa. AGCOMIOTHAS U https://www.vascak.cz/data/a
OTHOCUTENbHAA BIAXKHOCTh ndroid/physicsatschool/templ

ateimg.php?s=mf rel vlhkost
I=ru
https://phys-

80 Pemrenne 3amau ege.sdamgia.ru/test?extra_id

=256 filter=all

81 Tsépnoe teno. Kpucramnnueckue u http://school-

collection.edu.ru/catalog/sear



https://phys-ege.sdamgia.ru/test?extra_id=263%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=263%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=265%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=265%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=265%20filter=all
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/126-lk21http:/infofiz.ru/index.php/mirfiziki/fizst/lkf/126-lk21
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/126-lk21http:/infofiz.ru/index.php/mirfiziki/fizst/lkf/126-lk21
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/126-lk21http:/infofiz.ru/index.php/mirfiziki/fizst/lkf/126-lk21
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/126-lk21http:/infofiz.ru/index.php/mirfiziki/fizst/lkf/126-lk21
http://school-collection.edu.ru/catalog/search/?text=%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%E8+%ED%E5%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%EF%E0%F0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%E8+%ED%E5%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%EF%E0%F0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%E8+%ED%E5%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%EF%E0%F0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%E8+%ED%E5%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%EF%E0%F0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%E8+%ED%E5%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%EF%E0%F0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%E8+%ED%E5%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%EF%E0%F0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%E8+%ED%E5%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%EF%E0%F0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%E8+%ED%E5%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%EF%E0%F0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%E8+%ED%E5%ED%E0%F1%FB%F9%E5%ED%ED%FB%E9+%EF%E0%F0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/126-lk21
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/126-lk21
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=mf_rel_vlhkost%20l=ru
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=mf_rel_vlhkost%20l=ru
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=mf_rel_vlhkost%20l=ru
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=mf_rel_vlhkost%20l=ru
https://phys-ege.sdamgia.ru/test?extra_id=256%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=256%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=256%20filter=all
http://school-collection.edu.ru/catalog/search/?text=%F2%E2%E5%F0%E4%EE%E5+%F2%E5%EB%EE%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E2%E5%F0%E4%EE%E5+%F2%E5%EB%EE%20submit=%CD%E0%E9%F2%E8%20interface=catalog

amopQHbIe Tena. AHU3OTPOIHS
CBOMCTB KPHUCTAJLIOB

ch/?text=%F2%E2%E5%FO%E4
YEE%ES+%F2%ES%EB%EE
submit=%CD%EQ%EQ%F2%ES
interface=catalog
http://school-
collection.edu.ru/catalog/sear
ch/?text=%EQ%EC%EE%F0%F4
%ED%EE%ES+%F2%ES%EB%E
E
submit=%CD%EQ%ES%F2%E8
interface=catalog
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[InaBneHue n KpUCTATUIU3ALIMSL.
VY enpHas TenoTa NiaBJICHUs.
Cyb6numarus

Hedopmaruu TBEpIOTO TENA.
Pacrsxenue u cxarue. Cnur.
Monyns FOnra. Ilpenen ynpyrux
nedopmaruit

http://school-
collection.edu.ru/catalog/sear
ch/?text=%EF%EB%EQ%E2%E
B%ES%ED%E8%ES+%E8+%EA
%FO%E8%F1%F2%EQ%EB%EB
YE8%ET7%EQ%FE6%E8%FF
submit=%CD%EQ%ES%F2%E8
interface=catalog
http://school-
collection.edu.ru/catalog/sear
ch/?text=%E4%E5%F4%EE%FO
YECHEQ%FEHEBY%FF+%F2%ES
%EB%EQ
submit=%CD%EQ%ES%F2%E8
interface=catalog
http://school-
collection.edu.ru/catalog/sear
ch/?text=%ECHEEBEA%F3%E
B%FC+%DE%EDY%E3%EQ
submit=%CD%EQ%EQ%F2%E8
interface=catalog

84

TenmoBoe pacIMpeHue KUIKOCTEN U

https://www.vascak.cz/data/a



http://school-collection.edu.ru/catalog/search/?text=%F2%E2%E5%F0%E4%EE%E5+%F2%E5%EB%EE%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E2%E5%F0%E4%EE%E5+%F2%E5%EB%EE%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E2%E5%F0%E4%EE%E5+%F2%E5%EB%EE%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F2%E2%E5%F0%E4%EE%E5+%F2%E5%EB%EE%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EC%EE%F0%F4%ED%EE%E5+%F2%E5%EB%EE%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EC%EE%F0%F4%ED%EE%E5+%F2%E5%EB%EE%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EC%EE%F0%F4%ED%EE%E5+%F2%E5%EB%EE%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EC%EE%F0%F4%ED%EE%E5+%F2%E5%EB%EE%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EC%EE%F0%F4%ED%EE%E5+%F2%E5%EB%EE%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EC%EE%F0%F4%ED%EE%E5+%F2%E5%EB%EE%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EC%EE%F0%F4%ED%EE%E5+%F2%E5%EB%EE%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EB%E0%E2%EB%E5%ED%E8%E5+%E8+%EA%F0%E8%F1%F2%E0%EB%EB%E8%E7%E0%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EB%E0%E2%EB%E5%ED%E8%E5+%E8+%EA%F0%E8%F1%F2%E0%EB%EB%E8%E7%E0%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EB%E0%E2%EB%E5%ED%E8%E5+%E8+%EA%F0%E8%F1%F2%E0%EB%EB%E8%E7%E0%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EB%E0%E2%EB%E5%ED%E8%E5+%E8+%EA%F0%E8%F1%F2%E0%EB%EB%E8%E7%E0%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EB%E0%E2%EB%E5%ED%E8%E5+%E8+%EA%F0%E8%F1%F2%E0%EB%EB%E8%E7%E0%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EB%E0%E2%EB%E5%ED%E8%E5+%E8+%EA%F0%E8%F1%F2%E0%EB%EB%E8%E7%E0%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EB%E0%E2%EB%E5%ED%E8%E5+%E8+%EA%F0%E8%F1%F2%E0%EB%EB%E8%E7%E0%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EB%E0%E2%EB%E5%ED%E8%E5+%E8+%EA%F0%E8%F1%F2%E0%EB%EB%E8%E7%E0%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E4%E5%F4%EE%F0%EC%E0%F6%E8%FF+%F2%E5%EB%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E4%E5%F4%EE%F0%EC%E0%F6%E8%FF+%F2%E5%EB%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E4%E5%F4%EE%F0%EC%E0%F6%E8%FF+%F2%E5%EB%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E4%E5%F4%EE%F0%EC%E0%F6%E8%FF+%F2%E5%EB%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E4%E5%F4%EE%F0%EC%E0%F6%E8%FF+%F2%E5%EB%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E4%E5%F4%EE%F0%EC%E0%F6%E8%FF+%F2%E5%EB%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E4%E5%F4%EE%F0%EC%E0%F6%E8%FF+%F2%E5%EB%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%E4%F3%EB%FC+%DE%ED%E3%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%E4%F3%EB%FC+%DE%ED%E3%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%E4%F3%EB%FC+%DE%ED%E3%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%E4%F3%EB%FC+%DE%ED%E3%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%E4%F3%EB%FC+%DE%ED%E3%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%E4%F3%EB%FC+%DE%ED%E3%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://www.vascak.cz/data/android/physicsatschool/template.php?s=mf_roztaznost2%20l=ru

TBEPJBIX TEJI. AHTAPMOHU3M
TEIUIOBLIX KOJeOaHMil YacTUIl
BeIllecTBa

ndroid/physicsatschool/templ

ate.php?s=mf roztaznost2

I=ru
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[IpeobpaszoBanue 3Hepruu B (Ha30BBIX
nepexoaax

http://school-
collection.edu.ru/catalog/sear
ch/?text=%F4%EQ%E7%EE%E?2
%FB%ES+%EF%ES%FO%ES%FS
%EE%EA%FB
submit=%CD%EQ%ES%F2%E8
interface=catalog

86

ypaBHeHI/IC TEII0BOro OajaHca

http://school-
collection.edu.ru/catalog/sear
ch/?text=%F3%FO%EQ%E2%E
D%ES%ED%E8%ES+%F2%E5%
EF%EB%EE%E2%EESE3%EE+%
E1%EOQ%EB%EO%ED%F1%EQ
submit=%CD%EQ%ES%F2%E8
interface=catalog
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Pemenue 3agau

https://phys-
ege.sdamgia.ru/test?extra id
=270 filter=all
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[ToBepXHOCTHOE HaATsKEHUE.
Kanmmapueie siBnenus. laBnenue
1O/ UICKPUBJIEHHOM MOBEPXHOCTBIO
*)unkoctu. Popmyia Jlammaca

http://school-
collection.edu.ru/catalog/sear
ch/?text=%EF%EE%E2%E5%FO
%F5%ED%EE%F1%F2%ED%EE
%ES5+%ED%EQ%F2%FF%E6%E
S5%ED%E8%ES
submit=%CD%EQ%EQ%F2%E8
interface=catalog
http://school-
collection.edu.ru/catalog/sear
ch/?text=%EA%EQ%EF%ES%E
B%EB%FF%FO%ED%FB%ES+%



https://www.vascak.cz/data/android/physicsatschool/template.php?s=mf_roztaznost2%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?s=mf_roztaznost2%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?s=mf_roztaznost2%20l=ru
http://school-collection.edu.ru/catalog/search/?text=%F4%E0%E7%EE%E2%FB%E5+%EF%E5%F0%E5%F5%EE%E4%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F4%E0%E7%EE%E2%FB%E5+%EF%E5%F0%E5%F5%EE%E4%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F4%E0%E7%EE%E2%FB%E5+%EF%E5%F0%E5%F5%EE%E4%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F4%E0%E7%EE%E2%FB%E5+%EF%E5%F0%E5%F5%EE%E4%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F4%E0%E7%EE%E2%FB%E5+%EF%E5%F0%E5%F5%EE%E4%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F4%E0%E7%EE%E2%FB%E5+%EF%E5%F0%E5%F5%EE%E4%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F4%E0%E7%EE%E2%FB%E5+%EF%E5%F0%E5%F5%EE%E4%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%F0%E0%E2%ED%E5%ED%E8%E5+%F2%E5%EF%EB%EE%E2%EE%E3%EE+%E1%E0%EB%E0%ED%F1%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%F0%E0%E2%ED%E5%ED%E8%E5+%F2%E5%EF%EB%EE%E2%EE%E3%EE+%E1%E0%EB%E0%ED%F1%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%F0%E0%E2%ED%E5%ED%E8%E5+%F2%E5%EF%EB%EE%E2%EE%E3%EE+%E1%E0%EB%E0%ED%F1%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%F0%E0%E2%ED%E5%ED%E8%E5+%F2%E5%EF%EB%EE%E2%EE%E3%EE+%E1%E0%EB%E0%ED%F1%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%F0%E0%E2%ED%E5%ED%E8%E5+%F2%E5%EF%EB%EE%E2%EE%E3%EE+%E1%E0%EB%E0%ED%F1%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%F0%E0%E2%ED%E5%ED%E8%E5+%F2%E5%EF%EB%EE%E2%EE%E3%EE+%E1%E0%EB%E0%ED%F1%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%F0%E0%E2%ED%E5%ED%E8%E5+%F2%E5%EF%EB%EE%E2%EE%E3%EE+%E1%E0%EB%E0%ED%F1%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F3%F0%E0%E2%ED%E5%ED%E8%E5+%F2%E5%EF%EB%EE%E2%EE%E3%EE+%E1%E0%EB%E0%ED%F1%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://phys-ege.sdamgia.ru/test?extra_id=270%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=270%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=270%20filter=all
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%E2%E5%F0%F5%ED%EE%F1%F2%ED%EE%E5+%ED%E0%F2%FF%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%E2%E5%F0%F5%ED%EE%F1%F2%ED%EE%E5+%ED%E0%F2%FF%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%E2%E5%F0%F5%ED%EE%F1%F2%ED%EE%E5+%ED%E0%F2%FF%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%E2%E5%F0%F5%ED%EE%F1%F2%ED%EE%E5+%ED%E0%F2%FF%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%E2%E5%F0%F5%ED%EE%F1%F2%ED%EE%E5+%ED%E0%F2%FF%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%E2%E5%F0%F5%ED%EE%F1%F2%ED%EE%E5+%ED%E0%F2%FF%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%E2%E5%F0%F5%ED%EE%F1%F2%ED%EE%E5+%ED%E0%F2%FF%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%E2%E5%F0%F5%ED%EE%F1%F2%ED%EE%E5+%ED%E0%F2%FF%E6%E5%ED%E8%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%E0%EF%E8%EB%EB%FF%F0%ED%FB%E5+%FF%E2%EB%E5%ED%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%E0%EF%E8%EB%EB%FF%F0%ED%FB%E5+%FF%E2%EB%E5%ED%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%E0%EF%E8%EB%EB%FF%F0%ED%FB%E5+%FF%E2%EB%E5%ED%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%E0%EF%E8%EB%EB%FF%F0%ED%FB%E5+%FF%E2%EB%E5%ED%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog

FF%E2%EB%ES%ED%ES%FF
submit=%CD%EQ%EQ%F2%ES
interface=catalog
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O00011IeHrE U CHCTEMATHU3aLIHS
3HaHUU 110 TeMe "ArperaTHble
cocTosgHUA BeuecTBa. Pa3oBbIe
nepexomnr"

https://phys-
ege.sdamgia.ru/test?extra_id
=257 filter=all

90

KonTponbhas padota no teme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
dazoBble epexo/pl"

91

92

DnekTpu3anus Tel U €€ MPOosIBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
BJIEKTPUYECKUX 3apsI0B.
[TpoBOIHUKH, TUATEKTPUKHU U
MOJYTIPOBOIHUKH

DneMeHTapHBIN AEKTPUIECKUH 3apsil.

http://school-
collection.edu.ru/catalog/sear
ch/?text=%FD%EB%E5%EA%F
2%FO%E8%E7%EO0%F6%E8%FF
submit=%CD%EQ%ES%F2%E8
interface=catalog
http://school-
collection.edu.ru/catalog/sear
ch/?text=%EF%FO%EE%E2%EE
%EA%ED%EB%EA%ES+%E8+%
E4%E8%FD%EB%ESBEA%F2%
FO%E8%EA%ES
submit=%CD%EQ%EQI%F2%E8
interface=catalog
http://school-
collection.edu.ru/catalog/sear
ch/?text=%FD%EB%E5%EA%F
2%FO%E8%F7%ES5%F1%EA%E
8%EI+%E7HEO%FO%FF%EA
submit=%CD%EQ%EQ%F2%E8
interface=catalog

https://foxford.ru/wiki/fizika/



http://school-collection.edu.ru/catalog/search/?text=%EA%E0%EF%E8%EB%EB%FF%F0%ED%FB%E5+%FF%E2%EB%E5%ED%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%E0%EF%E8%EB%EB%FF%F0%ED%FB%E5+%FF%E2%EB%E5%ED%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%E0%EF%E8%EB%EB%FF%F0%ED%FB%E5+%FF%E2%EB%E5%ED%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://phys-ege.sdamgia.ru/test?extra_id=257%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=257%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=257%20filter=all
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%E7%E0%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%E7%E0%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%E7%E0%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%E7%E0%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%E7%E0%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%E7%E0%F6%E8%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%E8%E9+%E7%E0%F0%FF%E4%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%E8%E9+%E7%E0%F0%FF%E4%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%E8%E9+%E7%E0%F0%FF%E4%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%E8%E9+%E7%E0%F0%FF%E4%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%E8%E9+%E7%E0%F0%FF%E4%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%E8%E9+%E7%E0%F0%FF%E4%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%E8%E9+%E7%E0%F0%FF%E4%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://foxford.ru/wiki/fizika/zakon-sohraneniya-zaryada
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3aKOH COXpaHEHUs IINEKTPUIECKOTO
3apsa

B3anmopernicteue 3apsanoB. Toueunsie
3apsabl. 3akoH Kynona

zakon-sohraneniya-zaryada

https://skysmart.ru/articles/p

hysics/zakon-sohraneniya-
elektricheskogo-
zaryada?ysclid=limjubu6dr677
348576

https://resh.edu.ru/subject/le
sson/6293/start/160282/
https://www.vascak.cz/data/a

ndroid/physicsatschool/templ

ate.php?f=elpole coulomb

I=ru

94

Pemenue 3agau

https://phys-
ege.sdamgia.ru/test?extra id
=272 filter=all

95

96

Onektpuueckoe nose. Ero nelictBue
Ha JIEKTPUICCKUE 3aPsiJIbI

Hanpsyk€HHOCTB JIEKTPUYECKOr0
nonisi. [IpoGublit 3apsz. JIunuu
HaNPsKEHHOCTHU JIEKTPUUECKOTO
nosig. OTHOPOJHOE AIIEKTPUUECKOE
oJie

http://school-
collection.edu.ru/catalog/sear
ch/?text=%FD%EB%E5%EA%F
2%FO%E8%F7%ES5%F1%EA%EE
%ES5+%EF%EE%EBX%ES
submit=%CD%EQ%EQ%F2%E8
interface=catalog
https://foxford.ru/wiki/fizika/
elektricheskoe-pole

https://resh.edu.ru/subject/le
sson/5899/start/48723/
https://foxford.ru/wiki/fizika/
napryazhyonnost-

elektricheskogo-polya
http://school-
collection.edu.ru/catalog/sear
ch/?text=%EF%EE%F2%ES5%ED
%F6%E8%EQ%EB+%FD%EB%E



https://foxford.ru/wiki/fizika/zakon-sohraneniya-zaryada
https://skysmart.ru/articles/physics/zakon-sohraneniya-elektricheskogo-zaryada?ysclid=llmju6u6dr677348576
https://skysmart.ru/articles/physics/zakon-sohraneniya-elektricheskogo-zaryada?ysclid=llmju6u6dr677348576
https://skysmart.ru/articles/physics/zakon-sohraneniya-elektricheskogo-zaryada?ysclid=llmju6u6dr677348576
https://skysmart.ru/articles/physics/zakon-sohraneniya-elektricheskogo-zaryada?ysclid=llmju6u6dr677348576
https://skysmart.ru/articles/physics/zakon-sohraneniya-elektricheskogo-zaryada?ysclid=llmju6u6dr677348576
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://www.vascak.cz/data/android/physicsatschool/template.php?f=elpole_coulomb%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?f=elpole_coulomb%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?f=elpole_coulomb%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?f=elpole_coulomb%20l=ru
https://phys-ege.sdamgia.ru/test?extra_id=272%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=272%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=272%20filter=all
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E5+%EF%EE%EB%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E5+%EF%EE%EB%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E5+%EF%EE%EB%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E5+%EF%EE%EB%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E5+%EF%EE%EB%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E5+%EF%EE%EB%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E5+%EF%EE%EB%E5%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://foxford.ru/wiki/fizika/elektricheskoe-pole
https://foxford.ru/wiki/fizika/elektricheskoe-pole
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://foxford.ru/wiki/fizika/napryazhyonnost-elektricheskogo-polya
https://foxford.ru/wiki/fizika/napryazhyonnost-elektricheskogo-polya
https://foxford.ru/wiki/fizika/napryazhyonnost-elektricheskogo-polya
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog

S%EA%F2%FO%E8%F7%ES5%F1
Y%EASEE%E3%EE+%EF%EE%E
B%FF
submit=%CD%EQ%EI%F2%E8
interface=catalog

TloTeHUMAIILHOCTD

http://school-
collection.edu.ru/catalog/sear
ch/?text=%FO%EQ%E7%ED%E
E%F1%F2%FC+%EF%EE%F2%E

97 ANEKTPOCTATHYECKOTO 1oJIsl. PasHoCTh CoE DYFE%EBEO%EBY%EE%E
IIOTEHIIAAI0B U HAIIPSKEHUE 2
submit=%CD%EQ%EQ%F2%ES
interface=catalog
https://foxford.ru/wiki/fizika/
potencial-polya http://school-
collection.edu.ru/catalog/sear
lloTeHuunanbHas SHEprus 3apsa B ch/?text=%EF%EE%F2%ES%ED
98 QJICKTPOCTATUYCCKOM IT0JIC. %F6%E8%EQ%EB+%FD%EB%E
[ToreHman 3J1eKTPOCTaTUYECKOT O 5%EA%F2%FO%E8%F7%ES5%F1
oSt %EA%EE%E3%EE+%EFBEE%E
B%FF
submit=%CD%EQ%E9I%F2%E8
interface=catalog
CBs13b HaNPSHKEHHOCTH TOJIS U https://foxford.ru/wiki/fizika/
99 Pa3HOCTH ITOTCHIIMAJIOB IS svyaz-napryazhyonnosti-i-
AIIEKTPOCTATUYECKOTO TIOJIS raznosti-potentsialov
http://school-
collection.edu.ru/catalog/sear
HpI/IHIII/IH CyTepHo3HIHH ch/?text=%EF%FO%E8%ED%F6
100 YES%EF+%F1%F3%EF%ES%FO

BJIEKTPUYECKUX MONEH

SEF%EEXET7%HEBX%FE6%ES%ES+
SEF%EE%EBY%ES%ES
submit=%CD%EQ%EI%F2%E8



http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E7%ED%EE%F1%F2%FC+%EF%EE%F2%E5%ED%F6%E8%E0%EB%EE%E2%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E7%ED%EE%F1%F2%FC+%EF%EE%F2%E5%ED%F6%E8%E0%EB%EE%E2%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E7%ED%EE%F1%F2%FC+%EF%EE%F2%E5%ED%F6%E8%E0%EB%EE%E2%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E7%ED%EE%F1%F2%FC+%EF%EE%F2%E5%ED%F6%E8%E0%EB%EE%E2%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E7%ED%EE%F1%F2%FC+%EF%EE%F2%E5%ED%F6%E8%E0%EB%EE%E2%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E7%ED%EE%F1%F2%FC+%EF%EE%F2%E5%ED%F6%E8%E0%EB%EE%E2%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E7%ED%EE%F1%F2%FC+%EF%EE%F2%E5%ED%F6%E8%E0%EB%EE%E2%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%E7%ED%EE%F1%F2%FC+%EF%EE%F2%E5%ED%F6%E8%E0%EB%EE%E2%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://foxford.ru/wiki/fizika/potencial-polya
https://foxford.ru/wiki/fizika/potencial-polya
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%F2%E5%ED%F6%E8%E0%EB+%FD%EB%E5%EA%F2%F0%E8%F7%E5%F1%EA%EE%E3%EE+%EF%EE%EB%FF%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://foxford.ru/wiki/fizika/svyaz-napryazhyonnosti-i-raznosti-potentsialov
https://foxford.ru/wiki/fizika/svyaz-napryazhyonnosti-i-raznosti-potentsialov
https://foxford.ru/wiki/fizika/svyaz-napryazhyonnosti-i-raznosti-potentsialov
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%E8%ED%F6%E8%EF+%F1%F3%EF%E5%F0%EF%EE%E7%E8%F6%E8%E8+%EF%EE%EB%E5%E9%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%E8%ED%F6%E8%EF+%F1%F3%EF%E5%F0%EF%EE%E7%E8%F6%E8%E8+%EF%EE%EB%E5%E9%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%E8%ED%F6%E8%EF+%F1%F3%EF%E5%F0%EF%EE%E7%E8%F6%E8%E8+%EF%EE%EB%E5%E9%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%E8%ED%F6%E8%EF+%F1%F3%EF%E5%F0%EF%EE%E7%E8%F6%E8%E8+%EF%EE%EB%E5%E9%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%E8%ED%F6%E8%EF+%F1%F3%EF%E5%F0%EF%EE%E7%E8%F6%E8%E8+%EF%EE%EB%E5%E9%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%E8%ED%F6%E8%EF+%F1%F3%EF%E5%F0%EF%EE%E7%E8%F6%E8%E8+%EF%EE%EB%E5%E9%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%E8%ED%F6%E8%EF+%F1%F3%EF%E5%F0%EF%EE%E7%E8%F6%E8%E8+%EF%EE%EB%E5%E9%20submit=%CD%E0%E9%F2%E8%20interface=catalog

interface=catalog

101

Pemenue 3agau

https://phys-
ege.sdamgia.ru/test?extra id
=276 filter=all

102

ITone Toueunoro 3apsaa. [lone
PaBHOMEPHO 3apsDKCHHOM cepbl

https://www.vascak.cz/data/a

ndroid/physicsatschool/templ

ate.php?f=elpole pole |=ru
http://school-
collection.edu.ru/catalog/sear
ch/?text=%EF%EE%EB%ES+%F
2%EE%F7%ES5%F7%ED%EERE
3%EE+%E7%EQ%FO%FF%E4A%E
0
submit=%CD%EQ%ES%F2%E8

interface=catalog

103

ITone paBHOMEPHO 3aps’KEHHOTO 110
00béMy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEYHOM TITOCKOCTH

http://school-
collection.edu.ru/catalog/sear
ch/?text=%EF%EE%EB%ES+%E
7%E0%F0%FF%E6%ES%ED%E
D%EERE3I%EE+%F8%EQ0%F0%
EO
submit=%CD%EQ%ES%F2%E8
interface=catalog

104

105

[IpoBOTHUMKY B 3EKTPOCTATHYECKOM
noJie. Y CJIOBHE PaBHOBECHS 3apsiioB

Z[I/ISJ'ICKTpI/IKI/I " TOJIYIIPOBOAHUKU B

http://school-
collection.edu.ru/catalog/sear
ch/?text=%EF%FO%EE%E2%EE
%EA4%ED%E8%EA%ES8+%E8+%
E4A%E8%FD%EB%ESHEA%F2%
FO%E8%EA%ES
submit=%CD%EQ%EQ%F2%E8
interface=catalog



http://school-collection.edu.ru/catalog/search/?text=%EF%F0%E8%ED%F6%E8%EF+%F1%F3%EF%E5%F0%EF%EE%E7%E8%F6%E8%E8+%EF%EE%EB%E5%E9%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://phys-ege.sdamgia.ru/test?extra_id=276%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=276%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=276%20filter=all
https://www.vascak.cz/data/android/physicsatschool/template.php?f=elpole_pole%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?f=elpole_pole%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?f=elpole_pole%20l=ru
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%F2%EE%F7%E5%F7%ED%EE%E3%EE+%E7%E0%F0%FF%E4%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%F2%EE%F7%E5%F7%ED%EE%E3%EE+%E7%E0%F0%FF%E4%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%F2%EE%F7%E5%F7%ED%EE%E3%EE+%E7%E0%F0%FF%E4%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%F2%EE%F7%E5%F7%ED%EE%E3%EE+%E7%E0%F0%FF%E4%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%F2%EE%F7%E5%F7%ED%EE%E3%EE+%E7%E0%F0%FF%E4%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%F2%EE%F7%E5%F7%ED%EE%E3%EE+%E7%E0%F0%FF%E4%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%F2%EE%F7%E5%F7%ED%EE%E3%EE+%E7%E0%F0%FF%E4%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%F2%EE%F7%E5%F7%ED%EE%E3%EE+%E7%E0%F0%FF%E4%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%E7%E0%F0%FF%E6%E5%ED%ED%EE%E3%EE+%F8%E0%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%E7%E0%F0%FF%E6%E5%ED%ED%EE%E3%EE+%F8%E0%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%E7%E0%F0%FF%E6%E5%ED%ED%EE%E3%EE+%F8%E0%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%E7%E0%F0%FF%E6%E5%ED%ED%EE%E3%EE+%F8%E0%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%E7%E0%F0%FF%E6%E5%ED%ED%EE%E3%EE+%F8%E0%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%E7%E0%F0%FF%E6%E5%ED%ED%EE%E3%EE+%F8%E0%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%E7%E0%F0%FF%E6%E5%ED%ED%EE%E3%EE+%F8%E0%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%EE%EB%E5+%E7%E0%F0%FF%E6%E5%ED%ED%EE%E3%EE+%F8%E0%F0%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EF%F0%EE%E2%EE%E4%ED%E8%EA%E8+%E8+%E4%E8%FD%EB%E5%EA%F2%F0%E8%EA%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog

QJICKTPOCTATUYCCKOM II0JIC

Konpaencarop. 21eKTpoEMKOCTh

https://resh.edu.ru/subject/le

sson/3753/start/48777/

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD htto://infofiz.ru/index.php/mi
TIJIOCKOrO KOHACHCaTOpa rfiziki/fizst/Ikf/136-Ik31ft
107 HapaJIJIeHBHoe COCIMHEHHUE http://infofiz.ru/index.php/mi
KOHJICHCAaTOPOB rfiziki/fizst/Ikf/136-1k31ft
108 ITocnegoBarenbHOE COEAUHEHNE http://infofiz.ru/index.php/mi
KOHJICHCAaTOPOB rfiziki/fizst/Ikf/136-1k31ft
109 DHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa
110 Pemrenue 3amau
111 JIBu>keHHe 3apsSKEHHON YaCTHUIIBI B
OJTHOPO/IHOM DJIEKTPHUYECKOM TOJIe
112 Pemrenue 3amau
O06o00611eHre U cucTeMaTH3amus
113 3HaHUH MO TeMe "DIEeKTPUIECKoe
nosie"
114 KonTponbHas pabota mo Teme
"Onexkrpudeckoe noiue"
Cuina Toka. [TocTOSHHBIN TOK.
115 VYcnoBus cyniecTBOBaHUS
MTOCTOSIHHOTO JIEKTPHYECKOTO TOKa
116 Wctounuku Toka. Hampsixkenne u 3/1C
https://resh.edu.ru/subject/le
117 3akoH OMa Uit yyacTKa LIETH. sson/5901/start/48864/
DNEKTPUUECKOE CONIPOTUBIIEHHE http://infofiz.ru/index.php/mi
rfiziki/fizst/Ikf/138-1k33ft
118 3aBUCUMOCTh COIIPOTUBIICHUS http://school-

OJTHOPOJIHOTO TIPOBOJIHHUKA OT €T0

collection.edu.ru/catalog/sear



https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/start/48777/
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/136-lk31ft
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/136-lk31ft
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/136-lk31ft
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/136-lk31ft
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/136-lk31ft
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/136-lk31ft
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/138-lk33ft
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/138-lk33ft
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%E2%E8%F1%E8%EC%EE%F1%F2%FC+%F1%EE%EF%F0%EE%F2%E8%E2%EB%E5%ED%E8%FF+%EF%F0%EE%E2%EE%E4%ED%E8%EA%E0+%EE%F2+%E5%E3%EE+%E4%EB%E8%ED%FB%2C+%EF%EB%EE%F9%E0%E4%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%E2%E8%F1%E8%EC%EE%F1%F2%FC+%F1%EE%EF%F0%EE%F2%E8%E2%EB%E5%ED%E8%FF+%EF%F0%EE%E2%EE%E4%ED%E8%EA%E0+%EE%F2+%E5%E3%EE+%E4%EB%E8%ED%FB%2C+%EF%EB%EE%F9%E0%E4%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog

JAJIMHBI U TIOIIAaAU IMOIICPECYHOr 0
CCUCHUA

VYaenpHoE COIIPOTUBJICHHUEC BCUICCTBA.

ch/?text=%E7%EQ%E2%E8%F1
YE8%ECKHEE%F1%F2%FC+%F1
YEEY%EF%FO%EEXF2%E8%E2
%EB%ES%ED%E8%FF+%EF%F
O%EE%E2%EE%EA%ED%ESKE
A%EO+%EE%F2+%ES%E3%EE+
Y%EA%EB%EB%ED%FB%2C+%E
F%EB%EE%FI%EO%EA%ES
submit=%CD%EQ%EQ%F2%ES
interface=catalog
https://foxford.ru/wiki/fizika/

119 soprotivlenie-udelnoe-
Pemenue 3agau o
soprotivlenie
HOCJ’IQE{OB&TCJ’IBHOC, mapaaijIcJabHOC,
http://infofiz.ru/index.php/mi
120 CMCTHATHOC COCMHENHIE tfiziki/fizst/Ikf/139-Ik34ft
IIPOBOAHHUKOB
Pacuér pa3BeTBIEHHBIX https://www.vascak.cz/data/a
121 aneKTpuyeckux nemnei. [Ipasuna ndroid/physicsatschool/templ
Kupxroda ate.php?f=ele_kirchhoff I=ru
https://phys-
ege.sdamgia.ru/test?extra_id
122 Pemenue 3amau =285 filter=all https://phys-
ege.sdamgia.ru/test?extra_id
=288 filter=all
https://resh.edu.ru/subject/le
2 PaGora snekTpudeckoro Toka. 3akoH sson/4741/start/150960/
123 Jxoyns —Jlenna http://infofiz.ru/index.php/mi
rfiziki/fizst/Ikf/205-1k29
https://phys-
124 Pemenne 3amau ege.sdamgia.ru/test?extra id

=289 filter=all



http://school-collection.edu.ru/catalog/search/?text=%E7%E0%E2%E8%F1%E8%EC%EE%F1%F2%FC+%F1%EE%EF%F0%EE%F2%E8%E2%EB%E5%ED%E8%FF+%EF%F0%EE%E2%EE%E4%ED%E8%EA%E0+%EE%F2+%E5%E3%EE+%E4%EB%E8%ED%FB%2C+%EF%EB%EE%F9%E0%E4%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%E2%E8%F1%E8%EC%EE%F1%F2%FC+%F1%EE%EF%F0%EE%F2%E8%E2%EB%E5%ED%E8%FF+%EF%F0%EE%E2%EE%E4%ED%E8%EA%E0+%EE%F2+%E5%E3%EE+%E4%EB%E8%ED%FB%2C+%EF%EB%EE%F9%E0%E4%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%E2%E8%F1%E8%EC%EE%F1%F2%FC+%F1%EE%EF%F0%EE%F2%E8%E2%EB%E5%ED%E8%FF+%EF%F0%EE%E2%EE%E4%ED%E8%EA%E0+%EE%F2+%E5%E3%EE+%E4%EB%E8%ED%FB%2C+%EF%EB%EE%F9%E0%E4%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%E2%E8%F1%E8%EC%EE%F1%F2%FC+%F1%EE%EF%F0%EE%F2%E8%E2%EB%E5%ED%E8%FF+%EF%F0%EE%E2%EE%E4%ED%E8%EA%E0+%EE%F2+%E5%E3%EE+%E4%EB%E8%ED%FB%2C+%EF%EB%EE%F9%E0%E4%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%E2%E8%F1%E8%EC%EE%F1%F2%FC+%F1%EE%EF%F0%EE%F2%E8%E2%EB%E5%ED%E8%FF+%EF%F0%EE%E2%EE%E4%ED%E8%EA%E0+%EE%F2+%E5%E3%EE+%E4%EB%E8%ED%FB%2C+%EF%EB%EE%F9%E0%E4%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%E2%E8%F1%E8%EC%EE%F1%F2%FC+%F1%EE%EF%F0%EE%F2%E8%E2%EB%E5%ED%E8%FF+%EF%F0%EE%E2%EE%E4%ED%E8%EA%E0+%EE%F2+%E5%E3%EE+%E4%EB%E8%ED%FB%2C+%EF%EB%EE%F9%E0%E4%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%E2%E8%F1%E8%EC%EE%F1%F2%FC+%F1%EE%EF%F0%EE%F2%E8%E2%EB%E5%ED%E8%FF+%EF%F0%EE%E2%EE%E4%ED%E8%EA%E0+%EE%F2+%E5%E3%EE+%E4%EB%E8%ED%FB%2C+%EF%EB%EE%F9%E0%E4%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%E2%E8%F1%E8%EC%EE%F1%F2%FC+%F1%EE%EF%F0%EE%F2%E8%E2%EB%E5%ED%E8%FF+%EF%F0%EE%E2%EE%E4%ED%E8%EA%E0+%EE%F2+%E5%E3%EE+%E4%EB%E8%ED%FB%2C+%EF%EB%EE%F9%E0%E4%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%E2%E8%F1%E8%EC%EE%F1%F2%FC+%F1%EE%EF%F0%EE%F2%E8%E2%EB%E5%ED%E8%FF+%EF%F0%EE%E2%EE%E4%ED%E8%EA%E0+%EE%F2+%E5%E3%EE+%E4%EB%E8%ED%FB%2C+%EF%EB%EE%F9%E0%E4%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E7%E0%E2%E8%F1%E8%EC%EE%F1%F2%FC+%F1%EE%EF%F0%EE%F2%E8%E2%EB%E5%ED%E8%FF+%EF%F0%EE%E2%EE%E4%ED%E8%EA%E0+%EE%F2+%E5%E3%EE+%E4%EB%E8%ED%FB%2C+%EF%EB%EE%F9%E0%E4%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://foxford.ru/wiki/fizika/soprotivlenie-udelnoe-soprotivlenie
https://foxford.ru/wiki/fizika/soprotivlenie-udelnoe-soprotivlenie
https://foxford.ru/wiki/fizika/soprotivlenie-udelnoe-soprotivlenie
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/139-lk34ft
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/139-lk34ft
https://www.vascak.cz/data/android/physicsatschool/template.php?f=ele_kirchhoff%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?f=ele_kirchhoff%20l=ru
https://www.vascak.cz/data/android/physicsatschool/template.php?f=ele_kirchhoff%20l=ru
https://phys-ege.sdamgia.ru/test?extra_id=285%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=285%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=285%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=288%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=288%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=288%20filter=all
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/4741/start/150960/
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/205-lk29
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/205-lk29
https://phys-ege.sdamgia.ru/test?extra_id=289%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=289%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=289%20filter=all

125

126

127

MOIHOCTB 3JIEKTPUUYECKOTO TOKA.
TertoBas MOIIHOCTB, BBIACIIIEMAsA HaA
pesucrope

Pemenue 3agau

O/IC 1 BHyTpeHHEE CONPOTUBIICHUE
HCTOYHUKA TOKA

http://school-
collection.edu.ru/catalog/sear
ch/?text=%EC%EE%FI%ED%E
E%F1%F2%FC+%E8%F1%F2%E
E%F7%ED%ES%EA%EO+%F2%
EE%EA%EQ
submit=%CD%EQ%EQI%F2%ES
interface=catalog
https://phys-
ege.sdamgia.ru/test?extra id
=290 filter=all

http://infofiz.ru/index.php/mi
rfiziki/fizst/1kf/140-1k35ft

128

3axon Oma 1 TOJIHOH (3aMKHYTOH)
BJIEKTPUYECKON e

https://resh.edu.ru/subject/le
sson/5900/start/49362/

129

130

Pemenue 3agau

MOIIHOCTh HCTOYHHUKA TOKA

https://phys-
ege.sdamgia.ru/test?extra_id
=287 filter=all

http://school-
collection.edu.ru/catalog/sear
ch/?text=%EC%EE%FI%ED%E
E%F1%F2%FC+%E8%F1%F2%E
E%F7%ED%E8%EA%EQ+%F2%
EE%EA%EQ
submit=%CD%EQ%EI%F2%E8
interface=catalog

131

KOpOTKOC 3aMbIKaHHUC

https://foxford.ru/wiki/fizika/
korotkoe-zamikanie-
predohraniteli

132

KOHI[CHC&TOp B IICIIH ITOCTOSAHHOTI'O
TOKa

http://school-
collection.edu.ru/catalog/sear
ch/?text=%EA%EE%ED%E4%E



http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://phys-ege.sdamgia.ru/test?extra_id=290%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=290%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=290%20filter=all
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/140-lk35ft
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/140-lk35ft
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://phys-ege.sdamgia.ru/test?extra_id=287%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=287%20filter=all
https://phys-ege.sdamgia.ru/test?extra_id=287%20filter=all
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%EE%F9%ED%EE%F1%F2%FC+%E8%F1%F2%EE%F7%ED%E8%EA%E0+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://foxford.ru/wiki/fizika/korotkoe-zamikanie-predohraniteli
https://foxford.ru/wiki/fizika/korotkoe-zamikanie-predohraniteli
https://foxford.ru/wiki/fizika/korotkoe-zamikanie-predohraniteli
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%ED%E4%E5%ED%F1%E0%F2%EE%F0+%E2+%F6%E5%EF%E8+%EF%EE%F1%F2%EE%FF%ED%ED%EE%E3%EE+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%ED%E4%E5%ED%F1%E0%F2%EE%F0+%E2+%F6%E5%EF%E8+%EF%EE%F1%F2%EE%FF%ED%ED%EE%E3%EE+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%ED%E4%E5%ED%F1%E0%F2%EE%F0+%E2+%F6%E5%EF%E8+%EF%EE%F1%F2%EE%FF%ED%ED%EE%E3%EE+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog

S%ED%F1%EQ%F2%EE%FO+%
E2+%F6%ES%EFBEB+%EF%EE
%F1%F2%EE%FF%ED%ED%EE
%E3REE+%F2%EEBEABEQ
submit=%CD%EO%EI%F2%ES
interface=catalog
https://phys-

133 Pemenne 3amau ege.sdamgia.ru/test?category
id=310 filter=all
https://phys-
Pemenne 3amad mo Teme .
134 " N . " ege.sdamgia.ru/test?category
OCTOSTHHBIN 3JIEKTPUYECKUN TOK id=310 filter=all
https://phys-
Pemenne 3amad mo teme .
135 " . . " ege.sdamgia.ru/test?category
OCTOSTHHBIN 3JIEKTPUYECKUN TOK id=310 filter=all
https://phys-
Pemenne 3amad mo tTeme i
136 " N . " ege.sdamgia.ru/test?category
OCTOSTHHBIN 3JIEKTPUYECKUN TOK id=310 filter=all
O06o001IeHe u CUCTEMaTH3 A
137 3HaHui mo treme "IlocTosTHHBIH
AIEKTPUYECKUN TOK"
138 Kontponbnas paboTa mo teme
"[TocTOSIHHBIN 37eKTpUYECKUi TOK"
3J'ICKTpI/I‘{CCKaH IMPpOBOANMOCTD .
139 3 . https://resh.edu.ru/subject/le
A3JINYHBIX BCIICCTB. JJICKTPUUYCCKUHN
p = p sson/3775/start/107857/
TOK B MeTayiax. CBEpXIMpOBOAMMOCTD
DJEeKTpUYECKUil TOK B pacTBOpax M _
140 3 https://resh.edu.ru/subject/le
acCIliaBax 3JCKTPOJINTOB. 5AKOHBI
P p sson/6295/start/15636/
qDapaz[eﬂ JJIA 3JICKTPOJIN3a
. https://resh.edu.ru/subject/le
141 OnexTpuuecKuil ToK B razax. [Imazma

sson/3787/start/197482/



http://school-collection.edu.ru/catalog/search/?text=%EA%EE%ED%E4%E5%ED%F1%E0%F2%EE%F0+%E2+%F6%E5%EF%E8+%EF%EE%F1%F2%EE%FF%ED%ED%EE%E3%EE+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%ED%E4%E5%ED%F1%E0%F2%EE%F0+%E2+%F6%E5%EF%E8+%EF%EE%F1%F2%EE%FF%ED%ED%EE%E3%EE+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%ED%E4%E5%ED%F1%E0%F2%EE%F0+%E2+%F6%E5%EF%E8+%EF%EE%F1%F2%EE%FF%ED%ED%EE%E3%EE+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%ED%E4%E5%ED%F1%E0%F2%EE%F0+%E2+%F6%E5%EF%E8+%EF%EE%F1%F2%EE%FF%ED%ED%EE%E3%EE+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%ED%E4%E5%ED%F1%E0%F2%EE%F0+%E2+%F6%E5%EF%E8+%EF%EE%F1%F2%EE%FF%ED%ED%EE%E3%EE+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EA%EE%ED%E4%E5%ED%F1%E0%F2%EE%F0+%E2+%F6%E5%EF%E8+%EF%EE%F1%F2%EE%FF%ED%ED%EE%E3%EE+%F2%EE%EA%E0%20submit=%CD%E0%E9%F2%E8%20interface=catalog
https://phys-ege.sdamgia.ru/test?category_id=310%20filter=all
https://phys-ege.sdamgia.ru/test?category_id=310%20filter=all
https://phys-ege.sdamgia.ru/test?category_id=310%20filter=all
https://phys-ege.sdamgia.ru/test?category_id=310%20filter=all
https://phys-ege.sdamgia.ru/test?category_id=310%20filter=all
https://phys-ege.sdamgia.ru/test?category_id=310%20filter=all
https://phys-ege.sdamgia.ru/test?category_id=310%20filter=all
https://phys-ege.sdamgia.ru/test?category_id=310%20filter=all
https://phys-ege.sdamgia.ru/test?category_id=310%20filter=all
https://phys-ege.sdamgia.ru/test?category_id=310%20filter=all
https://phys-ege.sdamgia.ru/test?category_id=310%20filter=all
https://phys-ege.sdamgia.ru/test?category_id=310%20filter=all
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/

142

DNEKTPUUECKUN TOK B BAaKyyMe.
BakyymHble npu6opsl

https://resh.edu.ru/subject/le
sson/3787/start/197482/

143

144

DNEeKTPUUYECKHI TOK B
MOJTyIPOBOTHAKAX

[TomynpoBOIHUKOBBIE TPUOOPEI

https://resh.edu.ru/subject/le
sson/6294/start/49445/

http://infofiz.ru/index.php/mi
rfiziki/fizst/Ikf/142-1k37ft

145

146

147

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl TOKa U
HaIpsDKEHUS B LENU OCTOSIHHOTO
TOKa IIPU TOMOUIN aHAJIOTOBbIX U

U (POBBIX U3MEPUTEIBHBIX
pubopoB" winu "3HAKOMCTBO C
nudpoBoii maboparopueii Mo Gpu3nKe.
[Tpumeps! u3mepenus: GU3NIECKUX
BEJIMYMH IIPU ITOMOIIHU
KOMITBIOTEPHBIX TaTYMKOB"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO
JBUKEHMS C LIENBIO ONPENETICHUS
MIHOBEHHOH ckopocTH"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenune ycKOpeHus Ipu
MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKEHHUHM 110 HAKIIOHHOMU IIJIOCKOCTH"
nmy "HccnenoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JBH>KEHUN"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHHsl CBOOOTHOTO

http://mediadidaktika.ru/cour
se/view.php?id=2#section-20

https://efizika.ru/mod/page/v
iew.php?id=370

https://efizika.ru/course/view
.php?id=2#section-1



https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/6294/start/49445/
https://resh.edu.ru/subject/lesson/6294/start/49445/
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/142-lk37ft
http://infofiz.ru/index.php/mirfiziki/fizst/lkf/142-lk37ft
http://mediadidaktika.ru/course/view.php?id=2#section-20
http://mediadidaktika.ru/course/view.php?id=2#section-20
https://efizika.ru/mod/page/view.php?id=370
https://efizika.ru/mod/page/view.php?id=370
https://efizika.ru/course/view.php?id=2#section-1
https://efizika.ru/course/view.php?id=2#section-1

najgenus” win "U3yuenue ABUKEHUS
Tena, OpOIIEHHOTO0 TOPU30HTAIIBHO"

149

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHue qBUKEHUS Tea 110
OKPY>KHOCTH C IIOCTOSIHHOM 110
MOJYJIIO CKOPOCThIO" M
"UccaenoBanue 3aBUCUMOCTH
neproja oopaieHusi KOHUYECKOTo
MasiITHHUKA OT €ro MmapaMeTpoB"

150

151

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mMepeHue paBHOICUCTBYIONICH
CHWJIBI IPU ABMXKEHUU OpycKa Mo
HAaKJIOHHOM TUIOCKOCTU'" WK
"IIpoBepka rurnoTessl O
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOM IUTOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOBHUKAIOIINX B IPY>KHHE
U pE3MHOBOM 00pasIe, OT X
nepopmanun" ninn "HUzydenue
JIBUKEHMSI CUCTEMBI TeJl, CBSA3aHHbBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
61oK"

http://mediadidaktika.ru/cour

se/view.php?id=2#section-18

https://efizika.ru/course/view

.php?id=2#section-9

152

@u3NYeCKUil NPAKTUKYM IO TEME
"U3mepenue ko3 uiirienTa TpeHus
10 BEJIMYMHE YTIIOBOTO

k03 durmenta 3asucumoctu Frp(N)"

http://mediadidaktika.ru/cour

se/view.php?id=2#section-5



http://mediadidaktika.ru/course/view.php?id=2#section-18
http://mediadidaktika.ru/course/view.php?id=2#section-18
https://efizika.ru/course/view.php?id=2#section-9
https://efizika.ru/course/view.php?id=2#section-9
http://mediadidaktika.ru/course/view.php?id=2#section-5
http://mediadidaktika.ru/course/view.php?id=2#section-5

153

154

155

umu "VccnenoBanue ABUKEHUS
OpycKa Mo HaKJIOHHOM IJIOCKOCTH C
nepeMeHHbBIM KO3 G DHUITECHTOM
Tpenus" win "M3ydenue IBUKEHUS
rpysa Ha Bajly ¢ TpeHuem"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue ycaoBUil paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh
BpauieHus" win "KoHcTpyupoBaHue
KPOHUITEITHOB U pacy€T CUII
yopyroctu" win "HU3ydenue
YCTOMYMBOCTH TBEPIOTO TeEINA,
HMMEIOIIETO TUIONIaAb OMoph!"

du3nuecKuil MpakTUKyM 110 TEMe
"N3mepenue ummysbca Tena 1no
TopMo3HoMy nyTH" win "M3mepenne
CHJIBI TSITH, CKOPOCTH MOJIETH
AIEKTPOMOOHJISI U MOIIIHOCTH CHJTBI
aru" win "CpaBHEHUE U3MEHEHMS
MMITyJIbCA TEJIa C UMITYJIbCOM CHIIBI"
nmu "MccnenoBanue coxpaHeHus
UMITYJIbCA TIPH YIIPYTOM
B3auMozeiictBun" win "M3mepenue
KMHETUYECKOM SHEPruu Tela 1o
TOPMO3HOMY ITyTH"

Du3NYECKU IPAKTUKYM 110 TEME
"N3yueHune u30TepMHUECKOT0
nporiecca (PeKOMEH0BaHO
WCIIOIb30BaHNEe IU(PPOBOH

https://efizika.ru/course/view

.php?id=13#section-1



https://efizika.ru/course/view.php?id=13#section-1
https://efizika.ru/course/view.php?id=13#section-1

156

naboparopun)" unu "N3ydeHne
HM30XOPHOTIO Mpolecca” uiu
"U3ydenne nzobapHoro mporecca"
unu "[IpoBepka ypaBHEHUs
COCTOSIHUSA"

@uU3NYECKU IPAKTUKYM 110 TEME
"NU3mepenue yaenbHOi
TemtoéMrocTu" uiu "Mccnenosanue
rpoliecca OCThIBaHUS BelllecTBa" NN
"UccienoBanue agnabaTHOro
npouecca" nwiu "HU3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS
U TeMIEepaTypbl KUIEHUS KUAKOoCcTEn"

https://efizika.ru/mod/page/v
iew.php?id=340

157

158

Pu3HUeCcKUil IPAKTUKYM 110 TEME
"N3yueHune 3akoHOMEpHOCTEN
UCHIapeHUs KUAKOoCTeN" Uiu
"N3mepenue yaenbHON TETI0ThI
naBieHus Jpaa" unn "M3ydenue
CBOWCTB HACBILIIEHHBIX apoB" WK
"N3mepenne abCoMIOTHON BIAXKHOCTH
BO3/yXa M OLIEHKA MacChl IapoB B
nomenieHun". Msmepenue

KO3 PHIIMEHTA TOBEPXHOCTHOTO
HATSDKEHUS

Du3NYECKU IPAKTUKYM 110 TEME
"HabmtoeHue npeBpaiieHus SHepruu
3apsHKEHHOI0 KOHIEHCATOpa B
SHEPTUIO U3TyYCHUsI CBETOIMOAA" UITH

http://mediadidaktika.ru/cour
se/view.php?id=13#section-5



https://efizika.ru/mod/page/view.php?id=340
https://efizika.ru/mod/page/view.php?id=340
http://mediadidaktika.ru/course/view.php?id=13#section-5
http://mediadidaktika.ru/course/view.php?id=13#section-5

159

"N3yueHue npoTekaHus TOKa B LIETH,
coJieprKalllel KoHJIeHcaTop' uin
"Pacnipenenenue pasHOCTH
MTOTEHIIMAJIOB (HAMPSDKEHUS) TIPU
MOCJIeI0BATEILHOM COETMHEHUT
KOHJIEHCaTOpoB"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccaenqoBaHue CMEIIAHHOTO
COCMHEHUS PE3UCTOPOB" MK
"U3MepeHue yienpHoro
COIPOTHBIIEHUS IIPOBOIHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHJIIBI
TOKA OT HAIPSHKCHUS /IS JIaMITBI
HaKaJIuBaHUA"

160

Pu3HUeCcKUil IPAKTUKYM 110 TEME
"Habmroienue snexrponusa" uim
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO
noHa" mwin "Uccnenosanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3NUCTOPA OT TEMIIEPATYpHI"
nnu "CHATHE BOJIBT-aMIIEPHON
XapaKTEPUCTUKU auoaa”

161

PeseprubIil ypok. O6001meHuE 1
CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe
"KunemaTtuka"

162

163

PesepBubIil ypok. O600meHNE 1
CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe
"Iunamuka"

PesepBHelit ypok. O6o01eHne




CHCTEMATHU3AINI 3HAHUN 10 TEME
"Craruka TBep10ro Tena"

164

165

166

167

168

PesepBHelil ypok. O6o0mIeHHE 1
cHCTEeMaTHU3alus 3HaHHU 110 TeMe
"3aKOHBI COXPAHEHHUS B MEXaHUKe"

PesepBHbIil ypok. O600ICeHHE 1
CHCTEMaTHU3allus 3HAHHI TI0 TeMe
"OCHOBBI

MOJICKYJISIPHO-KUHETUUECKOU TeopHru"

PesepBHrliit ypok. O6o01ieHue u
CHCTEMAaTH3alMsl 3HAHUI 110 TEME
"Tepmonunamuka. TenaoBbie
MaIIvHb"

PesepBHrliit ypok. O6o01ieHue u
CUCTEMaTHU3allis 3HAHUI 110 TEME
"ArperatHbleé COCTOSIHUSI BEIIECTBA.
dazo0BbIe IEPEXOIBI"

PesepBHrliit ypok. O6o01ieHne 1
CHCTeMaTH3alus 3HaHUH 1o TeMe
"Onexkrpudeckoe noiue"

169

PesepubIil ypok. O6001eHIE 1
cUCTeMaTH3alus 3HaHUH 10 TeMe
"IIoCTOSIHHBIN 2JEKTPUUECKUI TOK"

170

PeseprubIil ypok. O6001meHuE 1
CHCTEMaTH3alus 3HAaHUIA TI0 TeMe
"Toku B pa3nuuHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
aTa nudpoBLIe
Nem/m  Tema ypoka Kounrpoabusie IIpakTHueckue A bp
Bcero u3ydyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
BzaumMoeiicTBHE TOCTOSHHBIX
1 MardHuTOB U IMPOBOJIHUKOB C TOKOM 1 bubnnorexa [IOK
poBOZ ' https://m.edso0.ru/ff0c9778
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHuTHOM HHAYKIUH.
2 [Tpun pI/m CYIEPIIO3U Ifz IVLIIal"HI/ITHBIX 1 bubmorexa HIOK
P uu yHep B " https://m.edsoo.ru/ff0c98fe
nosielt. JInHuM MarHuTHOU MHAYKIIMU
3 MarnuTtHOe 1oJie TPOBOHUKA C 1 bubmmoreka [JOK
tokoM. OnbIT Dpcrena https://m.edsoo.ru/ff0c98fe
4 Cwita Amriepa, e€ HampaBJICHUE U 1 bu6nmorexa LIOK
MOJYJIb https://m.edsoo.ru/ff0c9ac0
bu6nmnorexa LIOK
5 P 1
CHICHHE Safat https://m.edsoo.ru/ff0c9df4
5 [Tpumenenue 3akoHa Ammepa. 1
DNEKTPOU3MEPUTENbHBIE TPUOOPHI
Cuia JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. J[BHKEHHUE 3apsKECHHOU 1 bu6muoreka [JOK
YaCTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/ff0cal50
oJie
but6mmorekxa [IOK
8 P 1
CHLICHHE 3a/1ad https://m.edsoo.ru/ff0ca600
9 PaGora cunel Jlopeniia 1
10 Pemenne 3amau bubnunoreka [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

MaruuTtHoe 1moJjie B BELIECTBE.

https://m.edsoo.ru/ffOcab82

11 deppoMarneTuku, napa- u bubmorexa LIOK
PP - 11ap https://m.edsoo.ru/ffOcad58
HMaMarHeTUKHA
OCHOBHBIE CBOWCTBA
12 deppomarneTrkos. [Ipumenenne bubmmorexa LIOK
pp P https://m.edsoo.ru/ffOcaf06
dbeppoMarHeTUKOB
13 Permrenue 3aga4d mo reMme "MargutHoe
mose"
14 Pemenue 3amau no teme "MarautHoe bubnunoreka LIOK
mose" https://m.edsoo.ru/ffOcb820
SIBneHne ANEeKTPOMArHUTHON
15 nHAyKOuU. I1oTok BEKTOpa MarHuTHOU buGnuorexa [IOK
ALY p https://m.edsoo.ru/ffoch9c4
UHIYKIHH
bubmmoteka IIOK
1
6 IC unpyximn https://m.edsoo.ru/ffOcbb86
17 3aK0H JIEKTPOMArHUTHON MHIYKITUH bubnnorexa [JOK
®dapanes https://m.edsoo.ru/ffOcbd34
18 BuxpeBoe anextpuyeckoe mnone. Toku
dyxko
19 OJ1C MHAYKIMY B ABUKYILIUXCS bubmuoreka [IOK
MPOBOJHUKAX https://m.edsoo.ru/ff0cc324
20 Pemenne 3amay
bubnunorexa LIOK
21 IT JI
PaBIIo JeHia https://m.edsoo.ru/ffOcca54
NunykrusHocts. Karyika
v Y bubmuoreka [{OK
22 WHIYKTAUBHOCTH B IIETIH TTOCTOSTHHOTO

TOKa

https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

SBnenue camounaykuuu. I/C

bubnunorexa LIOK

23
CaMOUHIYKIUU https://m.edsoo.ru/ffOccfe0
24 DHeprust MarHUTHOTO TIOJISl KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€
bu6nmoreka [IOK
25 Pemenue 3amau
g https://m.edsoo.ru/ff0cc6f8
26 O0o001IcHNEe U CHCTEMAaTH3aIIHs bubmuorexa [JOK
3HaHUM Mo Teme "DIeKTpoauHaMuKa" https://m.edsoo.ru/ff0c9778
97 KonTponbhas pabota no Teme bubmmorexa [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/ff0c98fe
KonebarenpHas cuctema. CBOOOIHBIC
28 koJieOanust. ['apMoHHYECKHe bubmorexa [IOK
P https://m.edsoo.ru/ff0c98fe
KoJIcOaHus
29 Kunemarndeckoe U JUHAMHYECKOE bubnuoreka [{OK
OITHCaHKE KOJIEOATSIBbHBIX IBIKCHUM https://m.edsoo.ru/ff0c9ac0
DHepreTudeckoe onrcanue. BeiBos
JTUHAMUYECKOTO OITUCAHUS
30 rapMOHHUYECKHUX KOJICOaHUM U3 UX bubmorexa [JOK
p https://m.edsoo.ru/ff0c9df4
SHEPreTUYEeCKOro U KHHEMaTHYEeCKOTO
OIMCAaHUS
31 Ammuintya v ¢aza KonedaHuit
[Tepuox u yacrora xonedbanuii. [lepuox
MaJIBIX CBOOOIHBIX KOJIEOaHUH
32 MaTeMaTH4YecKoro mastauka. [leprosn bubmmorexa TIOK
. - P https://m.edsoo.ru/ff0cal50
CBOOOMHBIX KOJIEOaHUN TIPYKHHHOTO
MasiITHUKA
33 3aryxaromiue KoueoaHusl. bubmuoteka [IOK

Brinyxnennsie konebanus. Pesonanc

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

34 ABTOKOJIEOaHNS
bub6nmoreka [IOK
35 Pemenne 3ana
HHCHHE sa1ad https://m.edsoo.ru/ffOcab82
VYpok-koH(pepeuus "MexaHuueckue
36 KfJICGaHI/IS(Ib BpM 3BIKAJIbHBIX Bubmaorexa ITOK
,},] https://m.edsoo.ru/ff0cad58
WHCTPYMEHTaX
O000111eHrE U CUCTEMATU3 AL
37 3HAHUU 110 TeMme "MexaHndeckue Bubmiorexa OK
\ https://m.edsoo.ru/ffOcaf06
Koie0anus
38 DJIeKTpOMarHUTHbIE KOJICOaHUsI.
KoneGaTenbHblil KOHTYD
dopmyaa Tomcora. CBsI3b aMILIUTY A5
39 3a) I;)m: KOHJIEHCATOPA C aMILIAT ngﬁ buGnuorexa [IOK
P p Y https://m.edsoo.ru/ffOch820
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpe
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnmnorexa [JOK
UJeaTbHOM KO0JIe0aTEIhbHOM KOHTYpPE https://m.edsoo.ru/ffOcb9c4
3aryxarolue 3JI1eKTPOMarHuTHLIE
41 I(OJ'I};68.HI/I$I Brin >1<p €HHEIE Bubmiorexa OK
’ YA https://m.edsoo.ru/ffOcbb86
AIEKTPOMArHUTHbIE KoJeOaHus
IIepemennsiii Tok. Pe3uctop u
42 I(OIfI) €HCaTop B LU e eMpeHHOFO bubnmorexa OK
g p B p https://m.edsoo.ru/ffOcbd34
TOKa
43 Karyiika HHIyKTHBHOCTH B TIETTH
MIEPEMEHHOTO TOKa
44 3akoH OMa 11t eKTPUYECKON Lenu bubmmoreka [JOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/ff0cc324
45 MOIIHOCTh MEPEMEHHOTO TOKA.

AMIITUTYTHOE U IEHCTBYIOLIEE



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3HAYCHHUC CUJIbI TOKA U HAIIPSKCHUA

46 Pe3onanc B 2JIeKTPUUECKON LENN bubmmorexa HOK
P https://m.edsoo.ru/ffOcca54
bubnunoreka LIOK
47 P
CHICHHE a1t https://m.edsoo.ru/ffOcccOc
W neanpHbIif TpanchopMaTop.
48 11 OI/IBBOHCTBE He(be)faqa I/Ip bubmorexa LIOK
p > 11ep . https://m.edsoo.ru/ffOccfe0
noTpedIeHUE IIEKTPUICSCKONH YSHEPTHH
DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOJICTBE JIECKTPOIHEPTHUH.
49 KynbTypa rcnonb3oBaHus
AJIEKTPO3HEPTUU B NOBCEHEBHOM
JKU3HU
bubnunoreka LIOK
50 P
CHICHHE 3a/ad https://m.edsoo.ru/ffOcc6f8
bubmmoteka IIOK
51 P
CHICHHE 33/t https://m.edsoo.ru/ff0c9778
O00011eHNEe U CUCTEMATU3ALMS
N " bubmmoteka IIOK
52 3HaHUU 10 TeMe "DIIeKTPOMarHuTHhIE
Y https://m.edsoo.ru/ff0c98fe
KoJIeOaHHs
53 MexaHn4ecKHe BOJIHEI. bubnmnorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/ff0c98fe
. bubnuoreka [{OK
54 Cso
BOHCTBA MEXAHHMACCIHIX BOIH https://m.edsoo.ru/ff0c9acO
bubnunorexa LIOK
55 3ByK. Xapa
BYK PAKTEPHCTHIN 3BYka https://m.edsoo.ru/ff0c9df4
56 Wndpa3syk u ynprpassyk. lllymoBoe

3arpsI3HEHUE OKPYIKAOIIEH CPEebl



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

bubnunoreka LIOK

57 Pemenue 3anau
A https://m.edsoo.ru/ff0cal50
DIIEKTPOMArHUTHBIC BOJTHBI. bubmmoreka [JOK
58
N3nydenue 3J1eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/ff0ca600
59 DHeprusi MeKTPOMArHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
[Ikana 31eKTPOMarHUTHBIX BOJIH.
60 [TprMeHeHue IIeKTPOMAarHUTHBIX BOJTH bubmmorexa [JOK
p P https://m.edsoo.ru/ffOcab82
B TEXHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeaeBuaeHus. Pagnonokamus. bubmuoreka [{OK
DIIEKTPOMarHUTHOE 3arpsi3HEHUE https://m.edsoo.ru/ffOcad58
OKPYXaIOIIEeH Cpeabl
62 KonTponbhas pabota no Teme bubmmoreka [JOK
"Konebanus u BOTHBI" https://m.edsoo.ru/ff0caf06
63 Cgert. 3aKOH NPSMOIMHEHHOTO bubnmnorexa [JOK
pacIpoCTpaHEHHUsI CBETA https://m.edsoo.ru/ff0cd350
Pemienue 3a1au Ha npuMeEHEHUE
64 3aKOHa IPSIMOJIMHEMHOTO bubmmorexa [IOK
p https://m.edsoo.ru/ff0cd4e0
pacrpocTpaHeHus CBeTa
65 Ortpaxenue ceta. [lnockoe 3epkaino. bubmuoreka [IOK
Cdepuyeckoe 3epkaio https://m.edsoo.ru/ff0cd7f6
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEIIbHBIN IMOKa3aTeNlb
66 npenomieHus. [lonHoe BHyTpeHHee Bubmmorexa [IOK
p ) . yp https://m.edsoo.ru/ffOcd67a
oTpaxkenue. [IpeaenbHblid yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS
67 Pemenne 3a1au Ha npuMeHeHNE bu6muoreka [JOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

3aKOHOB OTPaXCHUA U MTPCIOMIICHUS
CBCTa

https://m.edsoo.ru/ffOcddle

Xonx nydeit B mpusme. ucnepeust

68 cBera. CIHOXKHBII cocTaB OeJIoro CBETa.
LBer
69 JInn3pl. DOKyCHOE PacCTOSTHUE U
onThYecKas CHUIa JIMH3BI
70 [ToctpoeHue n300paxeHuii B TMH3aX U bubmmoreka [JOK
HUX cucTeMax. YBeJIMYCHUE JINH3bI https://m.edsoo.ru/ffOced22
Pemenue 3agau Ha mocTpoeHue
71 A300paKEHUH, ITOIYYAEMBIX C bubnnorexa [IOK
p ’ y https://m.edsoo.ru/ffocf02e
IIOMOIIBIO JTUH3
12 I';ma3 kak onTuyeckas cucreMa
Pewmenue 3anau. IIpeneinst
73 MIPUMEHUMOCTH F€OMETPUUECKOI bubnmorexa HOK
p p https://m.edsoo.ru/ffOcf862
OIITHUKHU
74 CKOpOCTb CBETA U METOJIBI €€ bubmuoreka [JOK
U3MEPEHUS https://m.edsoo.ru/ffOcfad2
bubnmnorexa LIOK
75
Jlucnepens caera https://m.edsoo.ru/ffOcfc68
bubmmoteka IIOK
76 "
HTEpeperm CBeTa https://m.edsoo.ru/ffOcf6f0
KorepeHTHbIE HCTOUHUKHU. Y CIIOBHS
77 HaOJIFOEHNSI MAKCHMYMOB 1 bubnmorexa LOK
a Y https://m.edsoo.ru/ffOcfel6
MHUHUMYMOB
bubnunorexa LIOK
78 P
Cletme sajat https://m.edsoo.ru/ffOcffc4
79 [Ipumenenue natepdepeHum bubnuotexa [JOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

https://m.edsoo.ru/ff0d015e
bubnunorexa LIOK

80 Jlugpariuis chera https://m eds00.ru/ff0d04a6
81 Hudpaknuonnas pemérka. Y ciaoBue
HAOJI0/IEHUS TJIAaBHBIX MAaKCUMYMOB
bubmmoreka [JOK
82 Pemenne sanaz https://m.edSO(I)_.[ru/fdeOSOZ
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bu6mmoteka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cd350
bubmmoreka [JOK
84 Penterme saat https://m.edSO(])_.[ru/ffOCd4e0
85 CBeTOoBBIE ABJICHUS B IPUPOJE bubmmorexa [IOK
https://m.edsoo.ru/ffOcd7{6
86 O06o001IeHe U CUCTEMaTH3als bubnuorexa [IOK
3HaHu# 1o Teme "OnTuka" https://m.edsoo.ru/ff0cd67a
87 KonTponbHas pabora no teme bubmuoreka [IOK
«Onrtuka» https://m.edsoo.ru/ffOcddle
['paHuUIBI TPUMEHUMOCTH
88 KJIACCMYECKON MEXaHUKH. 3aKOHBI
ANEKTPOANHAMUKY U IPUHIIHIT
OTHOCHUTEIIBHOCTH
89 ITocTynatel cienuanbHOU TEOPUU
OTHOCHUTEIILHOCTH
[IpocTpaHCcTBEHHO-BpEMEHHOM
untepsai. [Ipeobpazoanus Jlopenia.
90 chol;ne HpI/II)‘—II/IHII-)IOCTI/I. e Bubmmorexa [IOK

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

?)aMe,Z[J'ICHI/IC BPEMCHU U COKpAIICHUC

https://m.edsoo.ru/ffOced22
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https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

JJIAHBI

DHEPrus U UMITYJIbC PEISATUBUCTCKON

bu6nmoreka [IOK

o1 YaCTHULIbI https://m.edsoo.ru/ff0cf02e
CBs13b MacChl ¢ PHEPTUEH U UMITYJILCOM
92 PESITUBUCTCKOM YaCTHUIIbI. DHEPTUS
MTOKOS
93 PaBHOBecHOE TEIIIOBOE M3ITyUYCHHE bubmmorexa [IOK
https://m.edsoo.ru/ff0cf862
bubnuoreka [IOK
o4 JaKoE cuemeHys BrHa https://m.edsogru/ffcha42
95 I'mnoresza M. Ilnanka o kBaHTax. bubnuorexa [IOK
DOTOHBI https://m.edsoo.ru/ffOcfc68
bubmmoreka [JOK
9 OHEpIHs U HMITYITEC poTOHA https://m.edSO(])_.[ru/ffOCfoO
97 ®oroaddext. OnbiTe A. T bubmmnoreka [HOK
CroneroBa. 3akoHbl poTorPdexTa https://m.edsoo.ru/ffOcfel6
YpaBHeHnue DUHIITEHA 17151
98 dororddekra. "KpacHas rpanuma” bubmmorexa [IOK
Poroshexra https://m.edsoo.ru/ffOcffc4
99 Hasnenue cera. OnwiTh I1. H. bubnuoreka [{OK
JleGenena https://m.edsoo.ru/ff0d015e
N bubnuoreka [{OK
100 BonHossie CBOHCTBA HacTHlL https://m.edSO(])_.[ru/ff0d04a6
Bounnsl ne bpoiins. [lnvHa BoJIHBI e
101 Bpoiins u pa3meps! o6nacTu
JIOKAJIM3AIMH JBUKYIIEHCS YaCTHIIBI
102 KopnyckynspHO-BOIHOBO! Ayann3Mm bubnmorexa LHOK

https://m.edsoo.ru/ff0d0302
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Judpakiuus 3JeKTpOHOB Ha

bubnunorexa LIOK

1
03 KpHCTaiax https://m.edsoo.ru/ff0d091a
Cne Ka U3MepeHuH KpOMHUDE.
104 CZO?}PII?IE%;H teEHHIZHe?Ig{HH(?CTt;p bubmmorexa LIOK
N e https://m.edsoo.ru/ffOd0afa
[eitzenbepra
bub6nmmoreka [IOK
105 Pemenne rpaguiccix sazat https://m.edsoo.ru/ff0dOafa
N bubnuoreka [{OK
106 Penuterine pacuCTHBIX sajat https://m.edsoo.ru/ff0d0ca8
KonTtponpsHast pabora no Temam:
107 "Ocuonst CTO". "Kopnyerypic- BuSmiorasa LIOK
y S PHYCKYAP https://m.edsoo.ru/ffodofd2
BOJIHOBOM JTyalTu3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 atoma. [imtaneraprast MoielIb aTOMa
Pezepdopna
bu6nmorexa LIOK
109 Hocrynatst bopa https://m.edsoo.ru/ff0d1162
Buasi ciektpoB. CriekTp ypoBHE# bubnnorexa [JOK
110
SHEpPryuU aToMa BOJOpoAa https://m.edsoo.ru/ff0d1356
111 CrioHTaHHOE U BBIHYKJIEHHOE bubnmnoreka HOK
U3JIly4eHHUE CBETa https://m.edsoo.ru/ff0d0e38
but6mmoreka [IOK
112 Jlasep https://m.edsoo.ru/ff0d091a
Hyxnonnas monens sapa
113 I'eiizenbepra-MBanenko. 3apsina u bu6muoreka [JOK
MacCOBO€ YUCIIO siapa. M30Tombl. https://m.edsoo.ru/ff0dOafa
PagunoakTuBHOCTH
114 3aKOH paiM0aKTUBHOTO pacnaja. bu6muoreka [JOK
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CBolicTBa HOHU3UPYIOLIETO
u3nydeHus. Biusnue
PalMOAKTUBHOCTHU Ha KUBBIE
opranusMsl. Jlozumerpus

https://m.edsoo.ru/ff0dOafa

115

116

117

118

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

SAnepusie cunbl. Jledekt Macco spa.
SnepHblie peakiuu. AnepHbie

peaxTopsl. [IpoGiieMs! yrpaBiseMoro 1
TEPMOSICPHOTO CHHTE3A.

DKOJOTUYECKHUE ACTIEKTHI Pa3BUTHS

AIEPHON SHEPreTUKH

MeTo/1pl perucTpanuy 1 NCCiIeI0BaHus
9JIEMEHTapHBIX YaCTHLI.

@OyHaMeHTaIbHbIE B3aUMO/ICHCTBUSI.
bapuoHbl, ME30HBI U JIENITOHBI. 1
[IpencraBnenue o CtangapTHOM

Mozenu. KBapk-TiIrooHHas: MOZIeNb

alpOHOB

®usnka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuncTBo usznueckoit
KapTHUHBI MUpa

OTalbl Pa3BUTHA aCTPOHOMUMU.
3HauecHUE ACTPOHOMHUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

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

119

[TprMeHUMOCTh 3aKOHOB (PU3UKU AJIs
00BsICHEHUS PUPOJIBI KOCMUYECKHX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIICIOBaHU M

120

CoBpeMeHHBIE ONITHYECKUE TEIECKOTIBI, 1



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

paIuoTENeCKOIbI, BHEaTMOC(hEepHast
aCTPOHOMMS

121

122

123

Bun 3Bé3agnoro ne6a. Co3pesnus,
SIpKI/Ie 3Bé3I[BI, IIJTaHCTBI, ©X BUIHUMOC
JBHKCHUE

Conueunas cucrema. CoJHILe.
ConHeuyHast akTUBHOCTh. ICTOYHHK
sHeprun CoJiHIA U 3BE3]T

3BE31bI, NX OCHOBHBIE

XapakTepucTuku. Jluarpamma
"CeKTpajJbHbINA KJIacC — CBETUMOCTD"

124

3B€3)II>I TJIaBHOM ITOCJIEI0BATCILHOCTH

125

126

127

BHyTpenHee cTpoeHue 3BE3.
CoBpeMeHHbIe NPECTABICHUS O
MPOUCXOXKACHNUHU U 3Bostonuu ConHua
1 3BE31. DTamnbl )KU3HU 3BE3]

Mieynsiii [1yTe — Hama I'anakTuka.
Tunel ranaktuk. YEpHble ABIPEI B
A/Ipax rajlakTUK

Bceenennas. Pacimpenue BeeneHHou.

3akoH Xab6mna. Teopus bonbuioro
B3pbIBa. PenukToBOE M3ITyueHHe

128

MacmrabHas ctpykTtypa Beenennoil.
MeraranakTuka

129

130

Hepeménnsie mpobieMbl aCTpOHOMUHN
Pu3n4eCKUu IPAKTUKYM I10 TEME

"UccneqoBanre MAarHUTHOT'O ITOJIA
MOCTOSHHBIX MAaTrHUTOB'" WX

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

"HccnenoBaHue CBOMCTB
dbeppoMarHeTuKoB" UiIu
"UccneqoBanue OeiCTBUA
MTOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"U3mepenue cuibsl Amriepa’ uinu
"N3yueHne 3aBUCUMOCTH CUJIbI

bubnunoreka LIOK

131 AmMrnepa OT cuiibl TOKa" UK https://m.edsoo.ru/ff0d1784
"Onpenenenre MarHUTHOM MHIAYKIUU
Ha OCHOBE M3MEpeHus CUiIbl Ammepa”
®u3NUeCcKuil TPAKTUKYM I10 TEME
"UccneqoBaHue ABJICHUA
132 AIEKTPOMArHUTHOW UHIYKIIUK" WK buGnuorexa [IOK
https://m.edsoo.ru/ff0d1784
"Onpenenenre MHAYKIIMU BUXPEBOTO
MarHuTHOTO ToJis"
Du3NUeCKU IPAKTUKYM I10 TEME
133 "HccnenoBaHue IBIEHUS bubmmoteka IIOK
camounaykiun" win "Coopka Moienu https://m.edsoo.ru/ff0d1784
3JIEKTPOMAarHUTHOrO reHeparopa’
Pu3nYecKuil TPAKTUKYM 110 TEME
134 "N3mepenue neproaa cBOOOIHBIX bu6muoreka [JOK
KOJIEOAHUH HUTSHOTO U MPY>KUHHOTO https://m.edsoo.ru/ff0d1784
MasiTHUKOB"
Pu3NYeCcKuil TPAKTUKYM I10 TEME
135 "IIpeoOpa3oBaHue YHEPTUU B bubmorexa [TOK
g https://m.edsoo.ru/ff0d1784
MPY>KUHHOM MasTHUKE
136 Ou3nyeckuil NpakTUKyM 0 TeMe bubmuoteka [IOK

"UccnenoBanue mepeMeHHOTO TOKa

https://m.edsoo.ru/ff0d1784
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yepe3 MocCIIeI0BATEbHO COSTUHEHHBIE
KOHJICHCATOP, KaTyIIKy U pe3ucTop"
i "UccnenoBanue paboTh
MCTOYHUKOB CBETA B LIETIH
MEPEMEHHOTO TOKa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

137 "N3yueHue napameTpoB 3BYKOBOU bubmmorexa [JOK
| https://m.edso00.ru/ff0d1784
BOJIHBI
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nokazaresns npeoMIIeHuUs
138 crexna" wim "[lonyueHue bubmmorexa [JOK
https://m.edsoo.ru/ff0d1784
n300pa’keHus B CUCTEME U3 TIIOCKOT0
3epKajia v JUH3BI"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
139 (OKYCHOrO pacCTOSIHUS OT BEIIECTBA bubnmnoreka HOK
(Ha mpuMepe XUAKUX JIUH3)" Win https://m.edsoo.ru/ff0d1784
"N3mepenue pOKyCHOr0 pacCTOSIHUS
paccenBaroIIuX JINH3"
Pu3n4ecKuil NPAKTUKYM 110 TEME
140 "Habmonenue nudpakimm, bubmuoreka [IOK
UHTEepEPEHIMU U TTOJIAPU3AIUU https://m.edsoo.ru/ff0d1784
cBeta"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbca U SHEPTUU
141 PENSITUBUCTCKUX YacTull (TI0 Bubmmorexa [IOK
https://m.edsoo.ru/ff0d1784
¢dororpadusam TpekoB 3apsKEHHBIX
YacTHUIl B MAarHUTHOM T10Jie)"
142 Du3nYeCcKuil TPAKTUKYM T10 TEME but6mmoreka [IOK



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
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143

"N3mepenue noctosHHoM [ lnanka Ha
ocHoBe uccienoBanus Gororpdexra"
niny "UccienoBanue 3aBUCUMOCTU
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpspKeHus"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue crieKkTpa
pa3pexEHHOr0 aTOMAPHOI'0 BOAOPOAA
1 U3MEPEHHE MMOCTOSTHHON Punbdepra"

https://m.edsoo.ru/ff0d1784

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

144

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hoHA
C MCIOJIb30BAaHUEM JIO3UMETpA" WIIN
"M3yueHue noriomeHus 0eTa-4acTury
aTrOMUHHEM"

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

145

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaOmronenus 386300010 HeOa
HEBOOPYXKEHHBIM T'JIa30M C
HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUHN JUIs ONIPEACIICHUS
MOJI0’KEHUST HeOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Moyynapus u
spkue 3B€3a61" win "HabmroneHus B
teneckon JIyHbI, TUTaHEeT, TYyMaHHOCTEH
1 3BE3JIHBIX CKOILJICHUH"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1784

146

O00011eHNe U CUCTEMATU3ALIS
3HaHUU. Posb GU3KMKYM U aCTPOHOMUU B
9KOHOMHYECKOH, TEXHOJIOTHUECKOM,
COLIMAJILHON U ATUYECKOH cepax

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1784
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JACATCIIBHOCTH YCJIIOBCKA

O000111eHrE U CUCTEMATU3 AL
3Hanuil. Posb 1 MecTo ¢pusuku u

bub6nmmoreka [IOK

147
aCTPOHOMHUH B COBPEMEHHOM HAYy4YHOU https://m.edsoo.ru/ff0d1784
KapTUHE MHUpa
O000111eHNE U CUCTEMATU3 AL
3HaHui. Posb pusmdeckoit Teopuu B
OPMUPOBAHUU IIPEACTABIIEHNN O
148 $HEHQ§JKOfI Ka TI:IHC MHUPa, MECTO bubmmorexa [JOK
. P pa, https://m.edsoo.ru/ff0d1784
(GU3HYECKON KapTUHBI MUPa B 00IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX PEICTABICHUN O IPUPOEC
149 O06o001IeHre U CUCTEeMaTH3aIs bubnuoreka [{OK
3gagui 1mo teme "Kunemaruka" https://m.edsoo.ru/ff0d1784
O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
150 d n n
3HaHuU 1o Teme "Kunemaruka https://m.edsoo.ru/ff0d1784
151 O00011eHNEe U CUCTEMATU3ALMS bubmmoteka IIOK
3HaHui o teme "J[uHamuka" https://m.edsoo.ru/ff0d1784
O00011eHNEe U CUCTEMATU3ALIS
152 3gaHui 110 teme "CraTrka TBEpIOro Bubmiorexa IOK
" PA https://m.edsoo.ru/ff0d1784
Tena
O0001IeHNE U CHCTEMATH3AIINS
153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS Bubmiorexa OK
" P https://m.edsoo.ru/ff0d1784
B MEXAHUKE
O0001IeHNE U CHCTEMATH3AIINS
154 3HaHuH 110 TeMe "OCHOBEI bubnmotexa LOK
. " https://m.edsoo.ru/ff0d1784
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
155 O00011eHre U CUCTEMATU3ALIS but6mmorekxa [IOK
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3HaHU 110 TeMe "TepMoauHaMuKa.

TenmoBbie MaIUHEL"

https://m.edsoo.ru/ff0d1784

O060011eHNEe U CUCTeMAaTH3aIH
3HaHUN 110 TeMe "ArperaTHble

bub6nmoreka [IOK

156
cocTosHUs BenlecTBa. Pa30oBbIC https://m.edsoo.ru/ff0d1784
nepexopl"”
O000111eHNE U CUCTEMATU3 AL
157 3HAHUU 110 TeMe "DIEKTPUIECKOE Bubmorexa LIOK
" P https://m.edsoo.ru/ff0d1784
[oJie
O000I11IeHNE U CUCTEMATU3ALUS
158 3HaHui 110 Teme "I1oCcTOsTHHBII Bubmorexa HOK
N " https://m.edsoo.ru/ff0d1784
AJICKTPUUCCKUN TOK
O000111eHHE U CUCTEMATU3ALMS
159 3HaHHII;I o teMe "Toxku B a;—IJ'II/I‘IHLIX Bubmorexa [IOK
" P https://m.edsoo.ru/ff0d1784
cpenax
160 O00011eHNEe U CUCTEMATU3ALIS bubmmoteka IIOK
3HaHU’ 110 TeMe "MarauTtHoe mose" https://m.edsoo.ru/ff0d1784
PesepBurblii ypok. O000111€HIE U
161 CI/ICTEMaTI/ISZ pm[ 3HaHI/H7IIlI o TEME Bubmorexa LIOK
" B " https://m.edsoo.ru/ff0d1784
DNeKTPOMAarHUTHAS WHIYKIIHS
PesepBurblii ypok. O000111€HIE U
162 CI/ICTEM&TI/BZ pml 3HaHI/H7IIlI o TeEME Bubmorexa IIOK
t https://m.edsoo.ru/ff0d1784
"Mexanundeckue Koinedanus"
PesepBHrblii ypok. O000111€HIE U
163 CI/ICTIe)MaTmZ pml 3HaHI/II;IH o TeEME BrbmroTexa [IOK
" B " https://m.edsoo.ru/ff0d1784
DNeKTpOMarHuTHbIE KoJIeOaHus
164 PesepBublit ypok. O0o0uieHue u bu6muoreka [JOK

cucTeMaTu3anusa 3HAHU 110 TEME

https://m.edsoo.ru/ff0d1784
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"MexaHWYeCKUe U 3JIEKTPOMArHUTHbIE

BOJIHBI"
PesepBHrblii ypok. O000111€HIE U
165 CI/ICTI;MaTI/BZ pI/ISI 3HaHI/II;IH 110 TEME 1 Bubmorexa IIOK
" " B https://m.edsoo.ru/ff0d1784
Omruka
PesepsuEIil ypok. O000IIIEHHE U
P 7P ill bu6nmoreka [IOK
166 CUCTEMATHU3ALNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/ff0d1784
"Ocuoser CTO"
PesepBHEblil ypok. O00011IEHHE U
167 CI/ICTEM&TI/ISZPI/I}I 3HaHI/II;IH 10 TEME 1 Bubmuorexa LIOK
" B . " https://m.edsoo.ru/ff0d1784
KopnyckynsipHo-BOIHOBOH Ayann3m
PesepBHrblil ypok. O000111€HIE U
168 CI/ICTEM&TI/ISZPI/I}I 3HaHI/II;IH 10 TEME 1 Bubmzorexa LIOK
" 4 " https://m.edsoo.ru/ff0d1784
®duznka aroma
Peseprublit ypok. O60011eHNE U
169 CHCTEeMaTH3alMs 3HaHUH 110 TeMe 1 bubmmoteka IIOK
"®u3nka aTOMHOIO A1pa U https://m.edsoo.ru/ff0d1784
3JIEMEHTApHBIX YaCTUIL"
PesepBHEblil ypok. O000IIIEHNE U
170 CI/ICTIe)MaTI/ISZ pm[ 3HaHI/II;IH 10 TEME 1 Bubmorexa IIOK
" B " https://m.edsoo.ru/ff0d1784
DneMeHTbI acTpOoPU3UKU
OBILIEE KOJIMYECTBO HACOB I10 170 16

[NPOT'PAMME
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