PABOYASA ITPOI'PAMMA

yueOHoro npeamera «®@usuka. YriayoJaEéHHbI YPOBEHb»

s obyuaromuxcs 10 — 11 kmaccos



INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3mke Ha ypoBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHOM
nporpammel, mnpeactaBieHHBIX B @I'OC COO, a Ttakke ¢ yuérom denepanpbHOi padoueit
nporpaMMbl BocriuTanus W KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «PDusmka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE NPEIMETHOE COJEpXKAHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IOCIIEAOBATEILHOCT M3YYCHHS TEM M Pa3/esioB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
npolecca, BO3PAaCTHbIX oOcoOeHHocTed oOyuwaromuxcs. IIporpamma no ¢usuke Jaér
IpEICTaBICHNUE O LEJIX, COAEPKAHUM, OOIIeH cTparernu oO0y4eHHUs, BOCIMTAHUS U Pa3BUTUS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca QuU3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pEANM30BaTh 3a/aud
npodecCHOHAIBbHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHHE YCIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30oBaHUs MO PA3IUYHBIM (PU3UKO-TEXHUUECKUM U MH)XEHEPHBIM CHEIL[UAIBHOCTSIM.

B mporpamme mo QusMke Onpenensiorcs IUIAHUpPYEeMble pe3ysbTaThl OCBOEHHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriryOn€éHHOM ypoBHE). HaydHO-MeTOH0I0THYeCKOW OCHOBOM ISl pa3paboTKu
TpeOOBaHUI K JMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pPe3yJIbTaTaM O0y4aroIInuXcs,
OCBOMBILUX MPOrpaMMy 1o (GU3MKE Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus Ha yIrIIyOJEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IESATEIHOCTHBIN MOAXO.

[Tporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKM Ha YriyOJEHHOM ypOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[IporpamMmma 1o ¢u3KMke HMMeEeT NPUMEPHBIH XapakTep UM MOXET OBbITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4YUTEIeH U
IIPEIOCTABIAET BO3MOXKHOCTH JUISl pEaJu3alyd PAa3IMYHBIX METOJWYECKHUX TOAXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOlIEHHOM ypOBHE IpPH YCIOBHM COXpaHEHUs 00s3aTelbHON
YacTH COJIEP KaHUS Kypca.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIasl B KAUYeCTBE yU4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHne (U3UYECKUX 3HAHUM OMpeAesnyio XapakTep M OypHOe pa3BUTHE pazHOOOpa3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. M3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYyHONM KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NPUMEHSTh Hay4YHbII METOJ] TO3HAHUS ITPU BHIMOJIHEHUH UMH YUE€OHBIX UCCIIETOBaHUMA.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SIBIISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Hel marepuan Kypca (puszuku oObenuHEH
BOKpPYT (usmueckux teopuil. Bemymmm B Kypce sBisercss (OpMUPOBAHHE IMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU IIpoOIeMaMu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHS
IpernonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUH
M3YyYEHHBIX TEOpUH U 3aKOHOB. IIpy 3TOM paccMaTpuBarOTCs Ha YpOBHE OOLIMX MPEICTaBICHUHA
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkKe 00CyKAeHUs po0IeM palnoHaIBLHOTO MPUPOIOTIONB30BAHUS H
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAHUM CAaMOCTOSITEIBHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO IeWCTBYMOMIETro (hakropa
yuebHoro mponecca. [y yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHUYECKHUE OIbITHl IpHU
U3y4yeHUM HOBOIO MaTepuasa, JiaboparopHble paOoTbl M paboThl npaktukyma. Ilpu stom
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBom ciiydyae mpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMI B
KaXJIOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT MpakTUKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE MCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIIaroBOi WHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TMpPSMbIE M KOCBEHHbBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH WU IOCTAHOBKY OIBITOB I10
NPOBEPKE MPETOKEHHBIX THITOTE3.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 33aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nuecKoil MOJIeNbI0, MO3BOJIAIOIINE MPUMEHATh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk M MHTErpUpYs MPUMEHEHHE 3HaHUN W3 pa3HbIX pasnenoB. Jlis
Ka4eCTBEHHBIX 3a/a4 TMPHOPHUTETOM SIBISIFOTCA 3aJaHusi Ha OOBsICHEHWE/TpeacKa3aHue
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Mosienu Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHUs JIOJMDKEH H3y4daThCs B YCIOBHSX NpeAMETHOro kabunHera. B kaOumuere
(GU3UKHU TOJDKHO OBITh HEOOXOAUMOE JIA00OPaTOPHOE 00OPYIOBAHUE JUTSI BBITIOTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYeHHYECKUX OIBITOB, Ja0OpATOPHBIX PadOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanoHHOE 00OpynoBaHue (OPMHUPYETCS B COOTBETCTBUM C IPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECIICUMBACT IMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMe 10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHUH M IPOIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIeYMBAcTCs B pacyére OIHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemMaTndeckue KOMIUIEKThI JIa0OpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX W HU(POBBIX IMPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIEJISIMU M3YYCHUST GUUKU B 00IIEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHUST 00YYArOIIUXCS K HAYYHOMY U3YyUSHHIO TIPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHS K OKPY)KAOIIUM SIBIICHHSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa HM3Y4YCHHS OCHOB CTPOCHHSI
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHUpOBaHUE TIPEACTABICHUH O pOJIM (U3UKU JJISl PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HAarpaBJICHUH.

JlocTikeHne STHX Iesel o0ecTieYrBaeTCsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
M3y4deHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, JEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMEpoBaHUE YMEHUI PUMEHAITHh TEOPETHUECKUE 3HAHUS IS OOBSICHEHUS! (PU3NIECKUX
SIBJICHUI B IPUPOJIE U ISl IPUHSATHS IPAKTUYECKUX PELICHHH B TIOBCETHEBHOW KU3HH;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3ajad, IOAPA3yMEBAIONINX CaMOCTOSTENILHOE CO3/IaHue (PH3MUECKOW MOJIENH, aJeKBaTHOM
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBIIQJICHUE METOJaMH CaMOCTOSITETFHOTO ITUTAHUPOBAHHUS W TPOBEACHUS (DU3MIECKHX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTald WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-HCCIIEI0BATENIbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIPHOCTH, CBSI3aHHOHN ¢ (DU3UKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YUEHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00yYaromUMUCs, TUIAHUPYIOIIUMH MPOJOIDKEHHE O0pa30BaHMS IO CIENUAIBHOCTAM (PH3HKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMmme 1o (pu3MKe nepeueHb Ja00PaTOPHBIX U MPAKTUYSCKUX PadoOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuyHblid METOA MO3HAHHUS U METOMBI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mmo3HaHusl Npuposl. Habmoaenue u skcriepuMeHT B
buzuke.

CriocoObl n3MepeHuss GU3NYECKUX BEIUYMH (QHAIOTOBBIC W IU(MPOBBIE H3MEPUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE AJATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil Gu3ndeckux BeIU4UH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (Gpu3MUecKUX SIBICHUN M MPOLIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJI0, UACAIbHAS KUAKOCTh, HACAIbHBIN Ta3, TOUeUHbIHN 3apsn). [ unoresa. dusnyeckuii
3aKOH, TPAHUIIbI €r0 TpuMeHUMOCTH. Dusndeckas Teopus.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne cuibl TOKAa W HANPSOKEHUS B IEMH IOCTOSIHHOTO TOKa MPU TOMOIIA
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1 poBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mepeHus GpunIECKUx
BEJTMYUH IIPU MOMOIIM KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH.

Panuyc-BekTop MarepuanbHOM TOYKHM, €ro MPOEKUUHW Ha OCH CHUCTEMBl KOOpIUHAT.
Tpaexropus.

[lepemernienue, CKOpOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U YCKOpPEHHUE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl kKoopAuHAT. CloKeHHE TEepeMEIICHUN 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHS U TTyTU MaTepUaIbHON TOUYKHA OT BPEMEHU U UX TpaduKH.

CBobOomHoe majzeHue. YckopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPUAIbHOU TOUKHU
OT BpEMEHH U UX TpaduKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOW TOYKHU MO OKPYKHOCTH. YTJIOBAs U
nuHelHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIINALHOE) U TIOJTHOE YCKOPEHUE MaTePHATbHOMN TOUKH.

TexHuueckue yCTpOMCTBA W TEXHOJOTUYECKHE TMPOLECCHl: CIHAOMETP, JBHKCHHE
CHapS/IOB, IIETTHBIC, IIECTEPEHYATHIC U PEMEHHBIE TIEpe1aul, CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoObI uccae10BaHus ABIKECHUN.

NnmrocTpanus mpeneasHoro nepexoaa i n3MepeHue MITrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBanne IBMKEHHI C UCTIOIB30BAHHEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teya, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne ycKOpeHUs TMpHU MOPSIMOJIMHEMHOM PAaBHOYCKOPEHHOM JBH)KCHUU IO
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

N3ydeHue nBuKEeHUs Teaa, OpOLUIEHHOIO FOpU30HTaNbHO. [IpoBepka rumoresbl o npsiMoin
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanre 3aBHCHMOCTH TepHoja OOpalleHus KOHUYECKOrOo MAasTHHKAa OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cucteMmsl oTcuéra. [IpuHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. JIBIkKeHHEe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cwna tpenus. Cyxoe TpeHue. Cusa TpeHUS CKOJBXKEHHUS M CHJIa TPEHUS TIOKOS.
Koadduiment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuuYecKkrne YCTPOMCTBA W TEXHOJIOITMYECKHE MPOUECCHl: MOAIIUITHUKH, JIBUKCHHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TEJa
Ha €ro YCKOpPEHUE B HHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOIIMX B PE3YJIbTATEe B3aUMOJIECHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUU.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCUMOCTH BPEMEHHM JBIKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIErKuii OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

YcroitunBoe, HeycToUMBOE, O€3pa3InyHOe PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycloBUi paBHOBECHUS TBEPIOTO TeJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHONM TOYKH, CUCTEMBI MaTepUalbHbIX To4eK. LIeHTp macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cuiibl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
UMITYJIbCa B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

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

[ToreHnnanpHBle M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. IloreHnuanbHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejna B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckast CKOpocTb. TpeThbsi KOCMUYECKAsi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymu s UACANbHOM JKUJIKOCTH Kak CJIEACTBHE 3aKOHA COXPAaHEHUS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenre KHHETUYECKOM SHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOT MEOpUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromos). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mogens wnaeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpUH: YaCTHUIBI Tras3a
JBUKYTCS XaOTUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpeacTaBieHrue U30MPOIIECCOB: N30TEPMA,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJAealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBs3bp  aOCONIIOTHOW  TeMIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  cpenHei
KMHETUYECKOW DHEPrueH MOCTYNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHILI.



TexHuueckue YCTpOIICTBA M TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
MIOJIy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOJAHON BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEIHHE 3HAYEHUS BEJIWYWH, ONMKCBHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuAeanbHOro Tra3a B TEPMOJWHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHHE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHIIEHTpalus 4YacTHLl, BBICOKHE TEMIIepaTyphl. BrlpaxkeHue mid
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DnemeHTapHas paboTa B TepMOAMHAMUKe. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucteMbl 0e3 coBepiieHus padoThl. KOHBEKIHS, TETUIONPOBOIHOCTD, N3ITyUYCHHUE.

KonuyectBo Temnorel. TermnoéMkocTh Tena. YAelnbHas W MOJSpHass TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenpHas TeIUioTa CropaHus ToluMBa. Pacuér komuyectsa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBbiii 3ak0H TepMoauHaAMHUKU. BHyTpenHsist sHeprusi. KonudecTtBo TermioTel U pabota
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUII PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIUT EIUHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3ak0H TEpMOAMHAMUKHU JJII HEPABHOBECHBIX IMPOLECCOB: HEBO3MOXKHO MEPENATH
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs IpUPOTHBIX MTPOIIECCOB.



[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.

Makcumansnoe 3nadenue KI1/1. ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JaBHUTarene. TernoBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4eckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
TU3CTbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, TMapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
yTUIU3alKsa OMOOPraHNYeCKOro TOILTMBA AJIsl BEIPAOOTKH «TEILIOBOM) U SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJENbHBIX TEIIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u kKoHAeHcalus. Vcnapenue wu KkumeHue. YenbHas TeIUIoTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JaBJICHUs HACHIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT JaBJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTau3amus. Y aelbHas TerioTa miaBieHus. Cyomumanus.

Hedopmaruu tBEpHoOro Tena. Pactskenune u cxxarue. Cnsur. Monyne HOnra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (Pa30BBIX MEPEXo/ax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KodgduimeHT moBepXHOCTHOTO HaTshkeHUs. KanmmispHbie
sBJeHUd. /aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHuueckue yCTpoOMCTBA M TEXHOJOTMYECKHME TMPOLECCHI: IKUIKUE KPUCTAIUIbI,
COBPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yuyenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACHIIICHHBIX IAPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIii pe3HHOBOr0 00pasiia OT MPUIOKEHHOH K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OneKTpu3anusl Tel U €€ MpOsBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUECKUX
3apAnoB. [IpoBOAHMKM, AMAIEKTPUKU U TOJYIPOBOJHUKH. DJIEMEHTAPHBIA 3JIEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

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

Hampsoxk€aHaocTh  dekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM  HanpsHKEHHOCTH
aneKTpudeckoro nosst. OHOPOIHOE INEKTPUUYECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[loTeHuumanpHass  3Heprus  3apsAna B DJIEKTPOCTAaTUYECKOM  TIOJIE. ITorenunan
NIEKTPOCTATUYECKOr0 Mouis. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3sHOCTH IOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. ITone paBHOMEpPHO
3apspkeHHOro mo o0wéMmy mapa. Ilome paBHOMEpHO 3apsKEHHOH OECKOHEYHOHM IUIOCKOCTH.
KaprrHbl mMHMI HANPS/)KEHHOCTU ATUX OJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JINDIIEKTPUKN B JIEKTPOCTaTUYECKOM IT0JIE. J{MaNeKTpUUYeCcKas IPOHUIIAEMOCTD BEIIECTBA.

Konnmencarop.  DNeKTpOEMKOCTh  KOHACHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COCMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>keHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHUUecKre YCTpPOMCTBAa M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOI, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ PUHIUIT JCUCTBUA SIIEKTPOMETpA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKast 3allluTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA MOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIONIaAW  IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmMuKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGmronenue npeBpalieHus: JHEPTUu 3apsH>KEHHOTO KOHJIGHCATOPa B SHEPTHIO M3ITYYCHHS
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANPSDKEHWs]) TIPU  MOCIEA0BATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAHMSI TIOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. lcTouHuMKM ToOKa.
Hampsoxkenne U u 31C é&.

3akoH OMa 1l yyacTKa LIETH.

ODJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI M IUIOMIAJU IOMEPEYHOr0 CEUYCHHS. YEIbHOE COMPOTUBIICHUE
BEIIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX deKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOoONIHOCTP IEKTPUUYECKOTO TOKA. TerioBasi MOITHOCTh, BbIIEIsieMast Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HMCTOYHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTOM) 27eKTpUUecKoi 1enu. MomHocTh ncToOUHUKa Toka. KopoTkoe 3aMbIkaHue.

KoHneHncaTop B 11enu moCcTOSTHHOTO TOKa.

TexHU4YecKkne yCTPOMCTBAa W TEXHOJIOTHUYECKHE TIPOILECCH: aMIEepPMETpP, BOJBTMETP,
peocTar, CYETUHK FNEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAMNPSDKCHUSI JJI  PE3UCTOPA, JIAMITBI
HaKaJIUBaHUs U CBETOUOJIA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

WccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTHUBIICHHUS TIPH  TIOCTOSIHHOM
HaIpsKECHUU.

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



Cnioco0OsI coeqHEHUST UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMUA UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezena u3MepeHus amrnepMmeTpa (BoJbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

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

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKY MOJIFOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKA
B LICIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAUMOCTbh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DNEKTPUUECKUH TOK B 3JIEKTPOJIMTAX. DJIEKTPOIUTUUYECKAs AUCCOLMALUA. DIEKTPOIH3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

OneKTpuueckuii TOKk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM paspsl.
Pasznuynble TUIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuueckue yCTpOHCTBa U INPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPUOOPHI: MO, TPaH3UCTOp, (PoTonMOoz,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEJIM, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponusa apazes.

M ckpoBo# pa3psa v NPOBOAMMOCTS BO3AYXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HabGnronenue anexrponusa.

W3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BEJTMYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX NPUOOPOB W KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCONIIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuyuH. OlleHKa TpaHuIl
MIOTPEUIHOCTEM.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEPKa MPENJIOKEHHBIX THIOTE3 (BBIOOp M3 PabOT, OMUCAHHBIX B TEMATHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPKATEJIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHUKH, OHOJOTHH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nonamusA, C6A3aHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MO/ICIIb, U3MEPEHHE, MOTrPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoiicTa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpPHI M WX MPOEKIMH HA OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3alus
OMOOPraHMYECKOr0 TOIUTMBA JJISl BBIPAOOTKU «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TeEIl, KUAKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJUIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue JBUKEHHUM C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH ), UCTIOJH30BAHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CropaHUs, MapoBas TypOWHA, OBITOBOIl XOIOAMJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3anMmosieiicTBue MOCTOSHHBIX MarHUTOB M TNPOBOJHUKOB C TOKOM. MarHuTHoe IoJe.
BekTop marHuTHOM MHAyKIMH. [I[pyHIMN Cyrieprno3nuy MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
WHIYKIIHAH.

MarHuTHOe 10Jje NMPOBOJHUKA C TOKOM (TPSIMOTO MPOBOJHHUKA, KATYIIKH M KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JI[BHKEHHE 3apsSKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

MarunuTHOe nose B Beuiectse. @eppoMarHeTUky, napa- u AMaMarHeTHKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
AJIEMEHTApHbIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHHMH MHAYKIMM MarHUTHOTO IO IIOJIOCOBOIO M MOAKOBOOOPAa3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BukKeHUs IydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHUTHOM MHAyKIMH. [loTOok BekTOopa MarHutHOM MHAyKIMH. DJ1C
UHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUECKOEe IOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karymika WHAYKTMBHOCTM B LENH IIOCTOSHHOIO TOKa. SIBneHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHME TNPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOM /I, 3aIMTa OT 3JIEKTPU3ALMH TEN NPU ABUKEHUU B MArHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON MHTYKIIUH.

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

IIpaBumno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBiieHME CAMOMHIYKIIUH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHNS CAMOUHTYKIUH.

CoOopka MojieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DOHepreTuyeckoe ONHUCaHWE (3aKOH  COXpaHeHHMs MEXaHM4YecKoil  sHepruu). BeiBon
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKHX KoJeOaHWi W3 HMX OJHEPreTUYecKoro u
KMHEMaTUYECKOTO OIIMCAHMS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUSI.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MmasiTHHKA. [leprnon cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAassTHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHble konebanusi. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanusi Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3bIKaIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

Habumronenne He3aBUCHMOCTH ITEpHOJia MaJIbIX KoJIe0aHU rpy3a Ha HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aTyXammuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
npeCTaBICHUN 00 HIeaTbHON MOJICNTH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUHU IIPU KOoJeOaHusAX rpy3a Ha IpyKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

N3yueHne 3aKOHOB JIBIDKEHUS Teja B X0/€ KoyeOaHUi Ha yIIpyroM MojBece.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[TpeoOpazoBaHue 3HEPTHH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOIeOaHuUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomaznumnsle Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKoH COXpaHEeHHsI SHEPTUHU B UA€aTbHOM KOJebaTeIbHOM KOHTYPE.

3aryxamolue 3JeKTPOMarHuTHble KosieOaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIII TOK. MOIIHOCT NEPEMEHHOrO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHUS TIPU Pa3IudHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENI CUHYCOUJAJIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Wneanbublii Tpanchopmarop. IIponsBonacTBo, nepenada U noTpeOiIeHUE IEKTPUUIECKOM
SHEPIHH.



OKOJIOTUYECKHE PHUCKU IIPU INPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa ucnoiap3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPATOp IEPEMEHHOI0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJIE0aHusI.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUN OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BriHyXIeHHBIE CHHYCOHIaTbHbIE KOJIEOaHMS.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTeabHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopA.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEeIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILKY U PE3UCTOP.

HaOnroneHnue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHusd. [lomepedynsle M IpoAosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUEe, HTeppepeHns U udpakius.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUs JJIEKTPOMAarHUTHBIX BOJIH. B3amMmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH:  OTpaXX€HHE, MpEIOMJICHHE, MOJsIpU3alus,
uHTephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAOLIEH Cpeabl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoCTPaHEHHE MOMEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxkeHus U MPETOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepepeHnu 1 Tuppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe30oHaHC.



CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHUE.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMH
KOJICOaHUH.

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

Oo6HapyxeHrne HHPPAKPACHOTO U YIBTPaPUOIECTOBOTO U3ITydCHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HCTOYHHK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxeHus cBeTa. [locTpoeHue u300pa’keHUN B IJIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICHHS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA IMOKa3aTelnb mpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEXOJe MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pazjesna
JIBYX ONTUYECKUX CPE.

Xon myueit B mpusme. ucnepeust ceera. ClioxkHBIM coctaB Oenoro cera. Llger.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHYyTPEHHETO OTPAKEHHUSL.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM c(eprueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO I10Ka3aTeNs IPEIOMIICHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH3OM.

Xox ny4a, IpOUIEALIEro JIMH3Y 0]l TPOU3BOJIbHBIM YIJIOM K €€ IJIABHOM ONTHUYECKOU OCH.
[TocTpoenue n300pakeHU TOYKKA U OTPEe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3aX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspematomnias cnocoOHOCTh. ['71a3 Kak onTUYecKast CUCTEMa.

[Tpenensl IPUMEHNMOCTH T€OMETPUYECKOMN ONTHUKH.

BonmnoBas onrtuka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHUHHUMYMOB B HWHTEpP(QEpEHIMOHHON KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! Kitaccuyeckiux MHTEpPEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakiuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHHueckne YCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: OYKH, JyIa, IEePUCKOI,
dboroanmapaT, MHUKPOCKOI, TMPOEKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TU(paKIUOHHAS PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeioMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Yepe3 MJIOCKOMAPAIIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHIinm creTa.



HaOnroneHnue 1BETOB TOHKHX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

W3mepeHue nokasatesis IpeloMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n3o0paxeHus B CUCTEME U3 IUIOCKOTO 3epKaa U JIMH3BI.

[Tonryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue TeIeCKONMUYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpeHIUN U NOJSIpU3alUH CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

W3yuenne naTephEpEHINH Ja3epHOTO U3TYUCHUS Ha BYX IIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AMGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLIbl IPUMEHUMOCTH KJIacCMUeCKOM MexaHuku. IlocTymarel cnenuanbHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNIJieHHE BPEMEHHU U COKpallleHue
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKOM YaCTHUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSTUBUCTCKOM YaCTHIIbl. DHEPTUs MOKOSL.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

VYyeHn4eckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, TPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpagusmM TpeKkoB
3apsHKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80oil 0yaiusm.

PaBHOBecHOE TemIoOBOE W3NIydYeHHE (M3IIyYeHHE aOCONIOTHO YEPHOro Teia). 3aKOoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otosdpdext. Onbitol A. I'. CroneroBa. 3akoHbl poTodddexTa. YpaBHeHHEe DHWHIITEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJICHWE CBeTa Ha aOCONIOTHO MOTJIOMIAIOIIYI0 U
abCcoOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa yactull. Bonnel ne bpoitns. Jlnvaa BosnHbl 1e bpoing u pa3mepsl
objmacTu  JOKANM3AalMKM  JBWKYIIEHCS  dYacTuipl.  KOpmycKymnsipHO-BOJHOBOW  Tyaiu3M.
Judpakius 3IeKTPOHOB HA KpHUCTaJIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ elizendepra.

TexHuuyeckue ycTpolcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

WccnenoBanue 3aBUCUMOCTU COITPOTUBIICHUSI TIOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue ¢poropesnucTopa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

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

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopra.

[Tocrymarel Bopa. M3nydenne u moriomeHue (OTOHOB MPH TEPEXOe aromMa ¢ OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHI: CHEKTPAIbHBIA aHAIN3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomul, npaKkmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas moxens simpa I'eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PanmoaktuBHOCTh. AJba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznydenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol spa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SnepHsle peaktopbl. IIpoGiemsl
YIOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMUECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPTeTUKHU.

MeToapl perucTpaiuy U UCCIIeI0BaHMS JIEMEHTAPHBIX YaCTHII.



DyHIaMeHTAIbHBIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI W JeNTOHBI. [IpenacraBienue o
CranpaprtHoil Moaenu. KBapk-TitooHHast MOJENb apPOHOB.

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

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa Buibcona,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIb30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe ©W  MHPOBO33PEHUECKOE 3HAYCHHUE
actpoHoMud. [IpUMEHMMOCTh 3aKOHOB (GU3UKU Ui OOBSCHEHUS MPUPOIBI KOCMHUYECKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé€3anoro Heba. Co3Be3aust, ApKue 3BE3/bl, INIAHETHI, UX BUJIUMOE JBUKECHHE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE3/1.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3J] IJIaBHOM MOCJENOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3A. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOoLMH COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxkenune Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuku U kBazapbl. YEpHbIE ABIPHI B sApaxX rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonburoro B3psiBa. PenMKTOBOE U3IyUEHHUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJa30M €  HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UId OINpelesieHUs] IOJIOKEeHHsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JlaTy: OCHOBHbIE c03Be3/11si CEBEpHOT0 MOIylIapus U IpKue 3BE3/IbI.

Hab6monenus B Teneckon JIyHbl, IU1aHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b! u3MepeHus: (PU3NYECKUX BEIMUYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEINIbHbIE  MOTPEIIHOCTH  M3MepeHud  ¢usnueckux BenuuyuH. OleHka TpaHuULl
MIOTPELITHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroniee NnoOBTOpPEHHUE.

OO6oOuieHne W cUCTeMaTH3alMsl  COJAepKaHMs — pas3/ieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUANbHON TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3mku m acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pPOjdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOIIEH,
OOBSICHUTENIBHOM M MIPOTHOCTHYECKON (DYHKIMI (PU3NUECKO TeopuH, poib (PU3NIECKON TeOpUn
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yriayonéHHoro ypoBHs B 11 kitacce ocymiecTBisieTcs ¢ yuéTom
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3nMdeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHIE, MOICIh, H3MEPECHHE, TTOTPEITHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIHU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHl M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naky mo100us TPEYrOIbHUKOB, ONPEIEICHUE TUIOIAIU TUIOCKUX GUryp u oo0béma Te.

buonozua: snexkrpuueckue SBICHHS B JKUBOM Mpupojne, KojeOaTelbHbIE ABMKEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHECPIHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JHMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpUCTaJIMYecKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghus: MarHuTHBIC TIOMIOCA 3E€MIIH, 3aJIe)KW MAarHUTHBIX pyl, (poTOChEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEeHHE MOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, IEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH 3JIEKTpoIiepeaad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaaIuONPUEMHUK, TEIIEBU30p, aHTeHHa, TeinedoHn, CBU-meus,
yIbTPa3ByKOBasi IHArHOCTHKA B TEXHUKE, MPOEKIIMOHHBIA amnmapar, BOJIOKOHHAs OITHKA,
conHe4Has Oartapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/abTaThl OCBOCHHS ydyeOHOTro mpeamera «DHU3UKay JO0KHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXIeHUM, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBa,
pacupeHne XU3HEHHOTO ONbITa U OMbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluyd OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

rPa’KIAHCKOr0 BOCIIUTAHMSA:

e Cc(hOPMHUPOBAHHOCTD TPAXIAHCKOW MO3MIUU OOYYAroOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U JI€MOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEpECcax I'Pa’kIaHCKOIo OOIIEeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

e yMEHHE B3aUMOJICHICTBOBaTh C COLMAIbHBIMU WHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.

NATPHOTHYECKOr0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOMN Ipa)K/1aHCKOW UAEHTUYHOCTH, IATPUOTU3MA;

® [[EHHOCTHOE OTHOILIEHHE K rOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM POCCHHCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

e CHocOOHOCTh OLIGHMBaThb CHUTYallMI0 W MPUHUMAThb OCO3HAHHBIE PELICHMS,
OPUEHTHPYSICh Ha MOpAaJIbHO-HPABCTBEHHbIE HOPMBI M IICHHOCTH, B TOM YHCIIE B
JIESITENTbHOCTH YYEHOTO;)

® OCO3HaHHE JUYHOTO BKJIA/a B IIOCTPOCHUE YCTOHUNBOTO OY/IyIIETO.

ICTETHYECKOr0 BOCTIMTAHUS:

® OCTETHYECKOE OTHOIICHWE K MHUpY, BKJIIOYAsh ACTETUKY HAaydHOTO TBOPUYECTBA,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

® UHTEpeC K pa3IuyHbIM cepam MpodecCHOHATBHOW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIM BHIOOP Oymymeit
npodeccuu M peaTu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHbI;

® TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHMIO M CaMOOOPA30BaHUIO B 0OJIACTH (UUKU
Ha MMPOTSHKCHUHU BCEU YKHU3HH.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

e Cc(hOPMHUPOBAHHOCTD HKOJIOTHYECKOW KYIBTYpBI, OCO3HAHHE TIO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® [UJJAHMPOBAHUE U OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpe/le Ha OCHOBE 3HAHMS
1esiel yCTOHYMBOTO pa3BUTHS YEIOBEUECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJIOTMYECKON HAaMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENILHO (DOPMYITUPOBATh M AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OINPEACIIATD LENH JEATEIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3HUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NTpoOJIeMbl C Yy4ETOM aHauM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B J€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJBTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSIX pEAJbHOTO, BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble nccienoBarejbCcKue AeiCTBHUA.

BJIQ/IETh HAYYHOU TEPMUHOJIOTHUEH, KIIFOUEBBIMU MOHATHAMHU U METOJaMH (pu3ndeckoi
HayKH;

BJIQ/IETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHON JEeATEIbHOCTH B
oOnactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY
METOJIOB pEMICHUS 3a7a4 (PU3NYSCKOT0 COJCpXKAHUS, NPUMCHCHUIO Pa3IUIHBIX
METOJIOB TIO3HAHUS;

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3OBaHUIO0 U IPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAIUSIX, B TOM YHCIIE TPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJIEICTBEHHBIC CBSI3U M aKTyallU3UpOBaTh 3ajJady, BBIJIBUTaTh
TUTNOTe3y € peIIeHWs, HaxOIuUTh apryMEeHTBl JUIS JIOKa3aTeldhCTBAa CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJE PEIICHUS 3a7add pPe3yibTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIC 3a7a4 B 00pa30BaTEIBHOMN NeATETHHOCTH, B
TOM YHUCJIC TIPH U3YyICHUH (PU3UKH;

JIaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIICHUBATH IPUOOPETEHHBIHN OIBIT,

YMETh MMePEHOCUTH 3HAHUS TT0 (PU3MKE B IPAKTHUECKYIO 00JIACTh KU3HEACITCILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX yYEOHBIX MMPEIMETOB;



BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTriHAJIbHBIC MTOAXOAbI U PCIHICHUA,
CTaBHUTb HpO6JICMBI " 3ala4u, JOIMYyCKarIHEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TMONy4deHHs wuHpopMammu (HU3HYECKOTO COICpKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBIATh IOWCK, aHaJU3,
CUCTEMATH3AllMI0 M HWHTEPIpETalnio HHOOPMALMKM pa3jIMYHbIX BHIOB H (GopM
MPEICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

HCIIOJIb30BaTh CPEJCTBAa WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AlMOHHBIX 3a1ad C
coOnrofecHreM TpeOOBaHWN APrOHOMUKH, TEXHHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepeKeHusi, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HMH(DOPMAIIMOHHOM
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpPKAHUS B DPA3IUYHBIX (dopmarax ¢ ydETom
Ha3HAYCHUS WHPOPMALMU U INEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYILECTBIISITH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH 1S TEILHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTEHI;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUIYaTIbHOU pabOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUM C y4E€TOM OOIIUX HUHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM JESATEIBHOCTH, OPTaHU30BBIBaTh U KOOPAMHUPOBATH
JIeiCcTBUS O €€ JOCTH)KEHMIO: COCTAaBJATh IUIAH JACWCTBUN, paclpelensiTh PO C
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KadeCTBO CBOEro BKJIaJa M KaXJOTO YyYaCTHUKAa KOMAaHJbl B 0OIIUi
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJIEU C MO3UIMH HOBU3HBI, OPUTHHAIILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE ITOBEACHHME B PA3IUYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIE yUeOHbIe JIeiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATETIBHYIO JIEATEIHHOCTh B 001IacTH (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUsI PACUETHBIX U KAUECTBEHHBIX 33J1a4, IJIaH
BBITIOJTHEHHS TMPAKTHYECKON pabOTHl C YIETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

pacIIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUIH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIMIHMKA B 00IacTu (U3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JCATECIBHOCTD, OLICHUBATD
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU ISl OLIEHKHU CUTYaIH, BEIOOpa BEPHOI'O PELICHNUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYIUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUHICHCTBYCTCA 3MOI_[I/IOHaJ'IBHBII71
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUS PAa3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOU CdepHl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONMIETO  CAMOKOHTPOJIb,  YMEHHE  NIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThCi K
SMOIMOHATIBHBIM U3MEHEHHSM H MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIUH, BKIIOYAIOMICH CTPEMJICHHE K JAOCTIDKEHHIO e U YCIIeXy,
OINITUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXO/IS U3 CBOUX BO3MOXKHOCTEI;
OMITATUH, BKIIOYAIONIEH CIOCOOHOCTh OHUMATh SMOIMOHAIBHOE COCTOSHUE JPYTHX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPAaUBAaTh OTHOIIEHUS C
JIPYTUMH JIOIBMH, 3200THTHCS, TIPOSIBIISAT HHTEPEC U Pa3penIaTh KOH(PIUKTHL.

I[TPEAMETHBIE PE3YJIBTATEI

K xonny oOyuenus B 10 knacce npeniMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

NOHUMATh pPOJNIb (U3UKH B HKOHOMHUYECKOW, TEXHOJOTHYECKOH, DKOJOTHUYECKOH,
COLMAIIBHOM M ATUYECKOH chepax IesTeIbHOCTH YeNOBEKa, POJIb U MEeCTO (PM3HUKH B
COBPEMEHHOM Hay4YHOMH KapTHHE MHpa, 3Ha4YeHHe onucaTeIbHOMH,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKIMH (u3nueckoit
TEOPUH — MEXAHHWKH, MOJEKYISPHOW (PU3MKH M TEPMOJIWHAMHKH, POJIb (pr3muecKon
TeopuH B (HOPMUPOBAHHUHN TIPEACTABICHUN O GU3NIECKON KapTHHE MHPA;

pa3iauyaTh YCIOBUS NPUMEHHMOCTH Mojened (u3Mdeckux Tel U IPOILEcCOB
(sABNIEHMIT): MHEpLHMAIbHAS CHCTeMa 0TCYETa, a0COIIOTHO TBEPIOE TENo, MaTepUalbHas
TOYKa, PABHOYCKOPEHHOE JBWXKEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
nedopmarusi, abCOTIOTHO YIPyroe M abCONIOTHO HEYIMPYroe CTOJIKHOBEHHSI, MOJCIH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MAealbHbIM ra3, TOUYEUHBIH
3apsill, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

pa3iauyath ycioBUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH MEXAHMYECKHUE TIPOIECCHl M SIBJICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCUTEIHHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O ABI)KEHHUS, MpeoOpa3oBaHUs
lanunes nans  CKOPOCTH M TMEpeMelleHus, 3akoHbl HblOTOHA, MPUHIUI
OTHOCUTENIbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSITOTEHHUs, 3aKOHBI COXPAHCHHS
UMIyJbCA M MEXaHHYECKOM OSHEpruu, CBsA3b pabOThl CHUJIBI C U3MEHEHUEM
MEXaHMYECKOM DSHEpPruM, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMpPH ITOM
UCIIOJI30BaTh ~ MaT€MaTHYECKOE  BBIPA)KCHHME  3aKOHOB,  YKa3blBaTb  YCIOBUSA
IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: IIpeoOpa3zoBaHuil ['anuines, BTOPOro u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAHEHHUS UMITYJIbCA U MEXAHUUYECKOW YHEPruu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AHAIU3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl M SBJICHUS, HCIOIb3YsI OCHOBHbBIE
nonoxkeHuss MKT u 3akoHBI MONIEKYISIpHOM (U3MKM U TEPMOAMHAMHUKHU (CBS3b
JIaBJICHUS HJICAIBHOTO ra3a Co CPeIHEN KUHETUYECKON SHEPrue TEIIOBOr0 JABHKECHUS
M KOHLEHTpaUMed €ero MOJIEKYJ, CBS3b TEMIIEPAaTypbl BEIIECTBA CO CpeaHEn
KMHETUYECKOM DJHEprued TeIIOBOTO JBUYKEHUS €ro 4YacTHll, CBA3b JaBJIEHUSA
UJeaNbHOrO Ta3a C KOHLEHTpauued MOJEKYyJl M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMS
SHEPruM B TEIUIOBBIX Ipolieccax), IpPU OSTOM HCIOJIb30BATh MaTEeMaTHYECKOe
BBIPA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl NPUMEHMMOCTH ypaBHEHUs MeHpeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, WCIONb3ysS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS DIIEKTPUIECKOTO 3apsija,
3akoH  Kynona, DNOTEHIMaNBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHUHIMI
CYMEPIIO3UIUN DJIEKTPUUECKHUX TIOJIEH, MPU ITOM YKa3bIBash YCJIOBHS MPUMEHHUMOCTH
3akoHa KynoHa, a TakXe NpakTUYECKH BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma aiid
y4acTKa LEeNu U AJI1 3aMKHYTOH 3JIEKTpUUECKOU 11enH, 3akoH J[xoynsa—JIenua, npaBuia
Kupxroda, 3akonsr dapazes s 371€KTposn3a);

OMHCHIBATh (DU3MUECKHE MPOILIECCHl U SBJICHHS, UCTIOIb3Ys BEIHUMHBI: TIEpEeMEIICHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, IaBIICHHE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHudeckas HSHeprus, padora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHJIa TSKECTH, CHJIa YIPYrocTd, Cuia
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ TOBEPXHOCTH,
SHEPrusl YHpyrol jaegopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temmneparypa Tena, paboTa B TEpMOJIMHAMUKE, BHYTPEHHSS OSHEPrus HJI€aTbHOIO
OJIHOATOMHOTO Ta3a, paboTa HIEANbHOTO ra3a, OTHOCUTENbHAS BIAXKHOCTH BO3AyXa,
KIIJI wmneanbHOro TEIMJIOBOTO JIBUraTessl; JJIEKTPUUECKOE TI0Jie, HaNpsKEHHOCTH
3JIEKTPUYECKOTO IOJISI, HANMPSKEHHOCTh ITOJISI TOYEYHOI'O 3apsiia WIH 3apsKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIUAT 3JIEKTPOCTATUYECKOTO OIS, pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABUKYILAs CHUJIa, CUJIa TOKA, HaIpsSKEHUE, MOIIHOCTh TOKa,
ANIEKTpUUEcKasi EMKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHBJICHUE Y4YacTKa LIETH C



MOCJIEIOBATEIbHBIM M MApaJuIeJIbHBIM ~ COEAMHEHUEM  PE3UCTOPOB,  DHEPrus
AIEKTPUUECKOTO MOJII KOHJIEHCATOPA;

OOBSACHATH OCOOCHHOCTH MpPOTeKaHUs (U3MYECKUX  SBJICHHUM: MEXaHUYEeCKOe
JIBIDKEHHUE, TEIJIOBOE JBMIXKEHHWE YacTHI[ BEIIECTBa, TEIJIOBOE paBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrapeHue, KUMeHHe U KOHIEHCAIus, TIaBlICHUe
W KpUCTAUIM3alMs, HANPaBICHHOCTh  TEIUIONEpPEAAauu,  JJIEKTpHU3alus  Tedl,
SKBUIIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOIHUKA;

IIPOBOJIUTH MCCIIEIOBAHHE 3aBUCHUMOCTH OIHOW (PU3MYECKON BETUYMHBI OT JIPYrou C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATH YCTAHOBKY,
(duKCUpOBAaTh PE3YyIbTATHI MOJYYCHHON 3aBUCHUMOCTH (PH3WYECKUX BEIMYUH B BHJIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTeH HM3MEPEeHUM, AeNaTh BBIBOJBI IO
pe3ynbTaTaM UCCIIEI0BAHMS;

IPOBOANTh KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MPU 3TOM BBIOHpATH
ONTUMATBHBIA METOJ H3MEPEHHUS, OIEHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEITHOCTH MPSAMBIX ¥ KOCBEHHBIX U3MEPECHHUI;

MPOBOJIUTH  OMBITBI IO MPOBEPKE MNPEIJIOKEHHOW THUIOTE3bl: I[UIAHUPOBATH
OKCIIEPUMEHT,  cOoOMpaTh  JIKCIEPUMEHTAJIbHYI0  YCTaHOBKY,  aHaJU3UpPOBAThH
MOJIyYEHHBIE PE3YJIbTAThl U J€1aTh BBIBOJI O CTATYCE MIPEAIOKEHHOU TUIIOTE3bI;
cobmo1aTh mpaBmiia 0€30MacHOr0 TPyAa MPU MPOBEACHUU HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEI0BATENbCKOW W MPOEKTHOM
NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyI0BaHNS;

pemate pacy€THbIE 3a/laydl C SBHO 3aJlaHHOM W HESIBHO 3aJaHHOW (PU3NYECKOM
MOJICTIbIO: HAa OCHOBAaHWM aHAJM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (HH3HUECKON
MOJIENIM, OTBeyalomeld TpeOOBaHWAM 3aJadd, TNPUMEHATH (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTynaThl (U3UYECKUX TEOPUH TMPH  HCIOIb30BAHUU
MaTE€MaTUYeCKUX METOJIOB pelIeHUsl 3a7ad, MPOBOAUTH pacdy€Tbl HAa OCHOBAHUU
MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl M KOPPEKTHPOBATH METOJbI
penieHus ¢ yuéToM MOJYICHHBIX PE3yJIbTaTOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIoIe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3ieioB
Kypca GU3MKH, a Tak)Ke€ WHTErpald 3HAHUM U3 APYTUX MPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO ILIEMOYKY PACCYXICHHM C ONMOpod Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBICHHUS,

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS ISl OOBSCHEHUS! OCHOBHBIX MPUHITUIIOB PaOOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;
MPUBOIUTH MPUMEPHI BKIIAa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOIIECCOB OKPYXKAIOMIETO MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHAJTM3UpPOBATh W  OILCGHUBATh TOCHEACTBUSA OBITOBOW W  TPOU3BOJACTBEHHOM
JIEATETLHOCTH YEJIOBEKAa, CBS3aHHOW C (U3MYECKUMHU TMPOIECCaMHU, C TO3HIIHI
9KOJIOTUYECKOU 0e30MMacHOCTH, MpEACTABICHUI 0 panMoHaIbHOM
MPUPOJONOIB30BAHNM, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUUW HAyKd U
TEXHOJIOTHH JIJIsl JATBHEHIIIETO pa3BUTHS YEJIOBEUYECKOTO OOIIECTBA;

MPUMEHSTh Pa3UYHbIE CTIOCOOBI paboThI ¢ MHGOopMaIueil GU3MIECKOTO COEPKaAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OPMAMOHHBIE  TEXHOJOTHMH IS TIOHMCKa,
nepepabOTKU M TpeAbsABICHUA Y4YeOHOW M HAY4YHO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud WHGPOPMALUU, MOJYyYCHHOH W3 Pa3IHYHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBAThH MOTy4aeMyl0 HHPOPMAIIMIO U OIIEHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIM3a
HCTOYHHKA HH(POPMALIUY;

NPOSIBIIAITh  OPraHU3allMOHHBIE W TI03HABATENIFHBIC YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX W Yy4eOHO-
HCCIIEJ0BAaTEIbCKUX paloT;

paboTaTh B TpyIIe C UCIOJIHEHHWEM pPa3IMYHBIX COIHUAIBHBIX POJEH, IIIAaHHUPOBATH
paboTy Tpymmbl, pAIHOHAIBHO pACHIpENesATh JAEATEIbHOCTh B HECTAaHAAPTHBIX
CUTYaIMsIX, aJIeKBaTHO OLIEHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB TPYIIIBI B pELICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

OpPOSIBIIATh MOTHBAllMI0O K  Oyaymied mpodeccHoHanbHOW — JESATENbHOCTH — TI0
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCSl YMEHUI:

HOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, COLMANbHOM U
ATHYECKON cdepax IesTeIBbHOCTH YeNOBEKa, POJb U MECTO (PU3MKH B COBPEMEHHOMN
Hay4YHOM KapTHHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKON JESITEIBHOCTH YEI0BEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHH, 3HAYECHHE  ONMUCATEJIbHOM,
cUCTeMaTU3UPYOLIei, OOBSICHUTENBHOM M MPOrHOCTHYECKOM (PyHKIMH (uzndyeckoi
TEOpUU — DIIEKTPOJAMHAMUKH, CHELUAIBHOM TEOPUU OTHOCUTEIBHOCTU, KBAaHTOBOM
¢u3uky, ponb GU3NUECKOl Teopud B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MYECKONM KapTHHBI MUpAa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IIPUPOJE;

pa3nuyarh YCIOBUS MPUMEHMMOCTH Mojeled (QU3MYecKuX Tela M IPOLECCOB
(ABNEHMI): ONHOPOJIHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHHYECKHE KOJIeOaHMs, MaTeMaTH4YEeCKUM MAasTHHUK, HJ€albHBIM TPYKUHHBIN
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCANIbHBIN KOoleOaTeIbHbII KOHTYpP, TOHKAs JINH3a,
MOJIEJIel aTOMa, aTOMHOI'O A/ipa ¥ KBAHTOBOW MOJIEIIU CBETA;

pasnuuath ycloBUS (TpaHUIlBl, 00JIACTH) NPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTrPaHUYEHHOCTb
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBICHHS, HCIIOJIb3Ys
OCHOBHBIE TIIOJIO)KEHHMS W 3aKOHBl DJIEKTPOAVWHAMUKA M CHEUUaIbHOM TEOopUu
OTHOCUTENIbHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amrepa, cuia
Jlopenua, 3aKkOH »AIEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JO/IC
CaMOMHAYKIMU B JJIEMEHTE JJIEKTPUYECKOW LIENH CO CKOPOCTBIO U3MEHEHUS CHUIIBI
TOKa, MOCTYJaThl CIIEIMAIbHON TEOPUN OTHOCUTEIbHOCTH DWHIITEHHA);
aHAJTM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SIBIICHUS, UCIIOJIB3YSI TIOJI0KEHHUS
KBaHTOBOM (u3uku (ypaBHeHHe JiHIITeHHAa A1 HoTOdPdeKTa, MepBbId U BTOPOH
nmocTynaTel bopa, mpuHIMIT COOTHOIIEHHs HeomnpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpAHEHHUs 3apsJJ0BOTO U MAaCCOBOTO YMCE M SHEPIMH B SJIEPHBIX PEAKIMAX, 3aKOH
paMOaKTUBHOTO pacraja);



OTHCHIBATh (PU3UYECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
3JEKTPUYECKOTO  TOJIA, HOTEHIHUANI  3JIEKTPOCTATHUYECKOro  IOJs,  Pa3sHOCTh
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIUS MArHUTHOTO TMOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, WHAYKTUBHOCTb, JJICKTPOJBIKYILAS CHJIA CAMOMHIYKIIHH,
SHEPIvsi MarHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, ITOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YAaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATP OCOOCHHOCTH TPOTEKaHUS (U3NYECKUX SIBICHUN: AJIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIIUs BOIH, TUGPAKIHS, TUCTICPCHs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoToanekTpuueckuii apdekt (dhororddekr), anbda-
u Oera-pacmaipl  siAep, ramMma-u3inydeHue saep, (GU3NYECKUe  MPUHLUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI Jla3epa;

ONpENENATh HAIlPaBJICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenua;

CTpOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €r0 XapaKTEPUCTHUKH;

MPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE IOHATUS, TEOPUU U 3aKOHBI IJIA
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYCCKOW Cpele; MBIMKEHUS HEOCCHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJMTH HCCIICIOBAaHUE 3aBUCUMOCTEH (M3MUYSCKUX BEIMYMH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUI, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
a0COJIIOTHBIX ~ TOTPEIIHOCTEH M3MEpEeHWM, JeJaTh BBIBOJBI IO  pe3yjbTaTaM
UCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYMH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBaTh aOCOJIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OSKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYCHHBIEC PE3YIIbTAThI U JIEaTh BBIBOJI O CTATYyCE MPEAIOKEHHOM TUTIOTE3HbI;
ONUCHIBATh METO/IbI OJYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofath mpaBuia 0e30MacHOro TpyJaa MpH MPOBEIECHUU HCCIEIOBAaHHM B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEeI0BATENbCKOW W TPOEKTHOM
JEATETLHOCTH C HCIOJIb30BAHUEM W3MEPUTEIBHBIX YCTPOMCTB W J1A0OPaTOPHOTO
000pyI0BaHNS;

pemath pacy€THBIC 3a/Jadyd C SIBHO 3aJaHHOM W HESBHO 3aJIaHHON (PU3HUECKOU
MOJIeTIbIO: HAa OCHOBAaHUM aHaIM3a YCIOBHS BbIOMpaTh (U3MUECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPU HCIIOIB30BAHUM MAaTEMAaTHYECKHUX METOJIOB
pemieHusl 3ajad, MPOBOJAWTH pPAcUY€Thl Ha OCHOBAHMHM WMEIOIINUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3YJAbTAaTbl M KOPPEKTUPOBATh METOJbl pEHIeHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pemaTh KaueCTBeHHBIC 3a7a4M, TpeOyIole MPUMEHEHHS 3HAaHUHN U3 Pa3HBIX Pa3/eiioB
Kypca (DM3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-



HAay4YHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO ILIEMOYKY pacCyXJCHHH C ONMOpod Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PaOOThHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB;
NPUBOAUTH PUMEPHI BKIIA/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  INPOU3BOACTBEHHON
NESTEIbHOCTH 4eJOBeKa, CBSI3aHHOW ¢ (U3MUECKHMMM MpoIlleccaMu, C MO3MUIHMA
3KOJIOTUYECKON 0e301acHOCTH, MIPEACTABICHUI 0 panroHaIbHOM
[IPUPOJIONOIb30BAaHUH, A TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIIsl TaTbHEHUIIIET0 pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

NPUMEHSTH pa3InyHbIe CIIOCOOBI PadoThI ¢ HH(pOpMAIHel (PU3UYECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpPU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepadoOTKi W TPEAbSBICHHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYpPUPOBAHHUS W HMHTEpPHpPETAlUUd HHPOpPMAIMHU, MOJYUYEHHOM W3 pa3iIMuHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh MOTydyaeMyr0 HH()OPMALIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMM, TaK W HAa OCHOBE aHaIu3a
UCTOYHUKA UH(POpMALUY;

NPOSIBJIAT OPraHU3allMOHHBIE M [IO3HABATEJIbHBIE YMEHHUSA CaMOCTOSITEIBHOTO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEI0BATEIBCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHUEM Pa3JIMYHbIX COIHUAIBHBIX POJIEH, IUIAaHUPOBATH
paboTy TIpymmbl, palMOHAIbHO PACHPENESATh JEATEIBHOCTh B HECTAHJAPTHBIX
CUTYyallUsX, aJlcKBaTHO OLICHMBATH BKJIAJ Ka)KIOIO U3 YYaCTHUKOB I'PYIIIBI B PEIIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATbHOCTIM (PU3NKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM
KoHTpoJbHbIe
n/n NMPOrpamMMbl Bcero
padoTshI
Pasnen 1. HAYUHBIA METO/] IO3HAHUS ITPUPO/IbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOIO TENa 5
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperatHble COCTOSIHHS BemecTBa. dMa3oBbie 14 1
TIePEXO0/IbI
Hroro no paszneny 49

Paznen 4. DJIEKTPOINHAMUKA
4.1 DNEKTPUUECKOE 10JIE 24

4.2 [TocTOSTHHBIN JIEKTPUUECKUI TOK 24

IIpakTH4eckue
padoThbI

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypchl



4.3 Toku B pa3nu4HbIX cpenax
Uroro no pazgeny

Paznea 5. PU3HUYECKHAN MPAKTUKYM

5.1 duznUecKuil IPaKTUKYM
Hroro no pazaeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

54

16

16

10
170

16

16



11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejoB U TeM uudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pazgen 1. 9JIEKTPOJIUHAMMUKA
1.1 MaruunTtHoe nose 14
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1
Htoro no paznemny 27
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
2.1 MexaHndeckue KoJieOaHus 10
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15
53 MexaHn4yeckue 1 3JeKTPOMarHuTHbIE 10 1
BOJIHEI
2.4 Onruka 25 1
Hroro no paszneny 60

Pasznen 3. OCHOBBI CHEHHAJILHOﬂ TEOPUU OTHOCUTEJIBHOCTHU
3.1 Ocuosrel CTO 5 1

Wroro no pazueny 5

Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15
4.2 ®usznka aroma 5

®u3rKa aTOMHOTO S7pa U 3JIEMEHTapHBIX
YaCTHII

4.3



Htoro mo pazneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12

Wroro no pazueny 12

Paznen 6. PUSUUECKHUUN [IPAKTUKYM
6.1 Ou3nyecKkuil NPakTUKYM 16
Htoro no paznemny 16

Paznesn 7. OBOBIIAIOIIEE TIOBTOPEHUE

Cucremaruzanus U 00001IeHne
71 IIPEIMETHOTO COJICPIKAHUS U OIbITa

NeSITeIbHOCTH, TPUOOPETEHHOTO NPU 15
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Wroro no pazneny 15
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170

16

16






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

®dusuka — pyHaaMeHTaIbHas
HayKa O MPUpOJIe

Hayunslif MeTon nmo3Hanust u
METO/IbI UCCIIeI0OBAHUS
(bu3nuecKuX SIBICHUN

DKCIEpUMEHT U T€Oopus B
IpoIecce MO3HAHUS TPUPOIBI.
HabnroneHnue v 5KCepuMeHT B
¢buznke

CrniocoOsb1 u3mepeHus
(hbUBUYECKUX BEITUYUH

AOGCoIt0THAs M OTHOCHUTENbHAS
MIOTPEHIHOCTH U3MEPEHUIN
(hbUBUYECKUX BETMYHUH

MonenupoBanue B pu3uKe.
Ponb 1 MecTo hpusuku B
(hopMUPOBaHUM COBPEMEHHOM
Hay4YHOU KapTHUHBI MUDa, B
MPAKTUYECKOU IEeSTETbHOCTH
monen

MexaHu4ecKoe JBIKCHHUE.
Cucrema orcuera.

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

https://m.edsoo0.ru/4GD12L71X

https://m.edsoo.ru/47JULOILY

https://m.edsoo.ru/RV2VFFZL6

https://m.edsoo.ru/BKMS7EY Q05

https://m.edso00.ru/K3LOI3CFT

https://m.edsoo0.ru/85PJ5YR4H

https://m.edsoo0.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP
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OTHOCHUTEIBLHOCTD
MEXaHHYECKOTrO JBUKEHHS.
[Ipsimast 1 oOpaTHas 3a1a49u
MEXaHUKH

Pannyc-BekTop maTepuaibHOU
TOYKH, €T0 IIPOEKIMHU Ha OCU
KoopauHat. Tpaekropusi.
[Tepemenienue. Ckopocts. Mx
MPOEKLHUU Ha OCU KOOPJAUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE
neuxkeHue. I'papudeckoe
OIKMCaHHEe PABHOMEPHOI'O
IPSIMOJIMHEHHOTO IBUKEHUS

CrnosxeHue nepemenieHni u
ckopocrtel. Pemenue 3agau

HepaBHOMepHOE 1BUKEHUE.
MrHoBeHHas1 CKOPOCTb.
VYckopenue. [Ipsamonuneiinoe
JABMKCHUE C ITIOCTOAHHBIM
YCKOpPEHUEM

I'paduueckoe onucanue
MPSIMOJIMHENHOTO JBUKEHUS C
MTOCTOSIHHBIM YCKOPEHUEM

CBobosHOE MajieHue.
YckopeHue cBOOOTHOTO
najeHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUS OT BPEMEHH U UX
rpaduku

https://m.edsoo.ru/PEUGJZ20E

https://m.edsoo.ru/ZNKXPSMEF

https://m.edsoo.ru/YKQTORS20

https://m.edsoo.ru/N321FH2L.1

https://m.edsoo.ru/UYVY XC8JD



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
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JIBm>keHHe Tenna, OpOIIEHHOTO
0] YTJIOM K TOPU30HTY

KpuBosnHelHOE ABUXKEHUE.
JIBH>KEHUE 110 OKPY>KHOCTH.
VYri0Bast ¥ IMHEWHAsE CKOPOCT.
IIepuon u yacrora.
IlenTpocTpeMurenbHOE U
IIOJIHOE YCKOPEHHUE

KonTponbhas padota no teme
"Kunemartuka"

IlepBsIit 3ak0H HproTOHA.
WNHepuuanbHble CUCTEMBI
orcuéra. [IpuHnun
OTHOCUTENbHOCTH [ anues.
Heunepuunanbabie cCHCTEMBI
oTCuéra

Cuna. PaBHonelicTBYIOIIAS
cuna. Bropoi 3akon HeroToHa.
Macca

B3anmopencrue ten. Tperuit
3aKkoH HproTOHa

[IpuHINMI cynepno3unuuy Cuil.
Pewrenue 3a1ad Ha npuMeHeHUe
3aK0HOB Hpl0TOHA

3aKOH BCEMHUPHOTO TATOTEHHUS.
DKBUBAJIEHTHOCTh
rpaBUTALMOHHON U MHEPTHOU
Macchl

https://m.edsoo.ru/W6B8TSPKM

https://m.edso00.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XRIHJI

https://m.edsoo0.ru/8FO42H1L.2

https://m.edso00.ru/2Q0C075VDL

https://m.edsoo.ru/NAD4VZADH

https://m.edsoo.ru/MQI163A50

https://m.edsoo.ru/AE40LUZYB



https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
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30

31

Cuna TsKeCTH M YCKOpEHHE
CBOOOJHOIO Ia/IeHUs

JIBm>keHHE HEOSCHBIX TE U UX
HCKYCCTBCHHBIX CITYTHUKOB.
IIepBas kocMHU4eCKask CKOPOCTb.
3akonsl Kemnepa

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. [Ipupoaa u BusI
cu1 TpeHus. [IBuxxenue B
KHUJKOCTHU U Ta3ze ¢ y4ETOM CHIIBI
COTMPOTUBIICHUS CPEIIBI

Jasnenwne. [ mapocratnyeckoe
nasnenue. Cuna Apxumena

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocTynarensHoe n
BpalaTeIbHOe IBHKCHHE
TBEPJIOTO Tela

MoOMEHT CHITBI OTHOCUTEIBHO
ocu BpauieHus. [lnedo cuibl

CnoxxeHue Cuil, MIPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tela. Y CIIOBUS PaBHOBECUS
TBEpAOTro Tena. Bumbl
paBHOBECHS

Pemenue 3agau

KontponbHas paboTa mo teme
"Ilnnamuka. CtaTuka TBEpAOTO

https://m.edso0.ru/36LBC4Z0J]

https://m.edsoo.ru/F756 CAPFB

https://m.edsoo.ru/RVV3SSW081

https://m.edsoo.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCO2

https://m.edsoo.ru/UVIUYVE7Y

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/VFOEBA878

https://m.edso00.ru/Q30EPZXMR

https://m.edsoo.ru/41IHS90LZD



https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
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38

Tena"

Nmnynbc maTepuanbHOM TOUYKH,
CUCTEMbI MaTepUAJIbHBIX TOUEK.
LlenTp mMacc cucremsl
MarepuanbHbIX Touek. Teopema
O JBMKEHHUHM LIEHTPA Macc

NmMiynbe cuiibl 1 U13BMEHEHUE
UMITyJIbCa TeJa. 3aKOH
COXpaHEHHUS UMITYJIbCa.
PeaxkTnBHOE ABMKCHIE

MoMeHT umnysbca
MaTepUalbHOW TOYKH.
[IpencraBnenue 0 COXpaHEHUH
MOMCHTA UMITYyJIbCa B
HECHTPAJIBbHBIX IMOJIAX

Pemenue 3agau

Pabora cuiiel Ha MajioM U Ha
KOHEYHOM TIEpEeMEIICHHH.
I'padmueckoe npencraBneHne
paboThI cuiTbl. MOIITHOCTE CHITBI

Kunernueckas sneprus.
Teopema 06 u3mMeHeHUN
KUHETUYECKON SHEpTUu
MaTepuaibHON TOUKU

ITorennuanabHBIE U
HENOTECHIUAJIbHEIC CHIIBL.
[TorenimanpHas YHEPTHS.
Bropas xocMuueckast CKopocTb

https://m.edsoo.ru/3PBMZ3HII

https://m.edsoo.ru/INJW80116

https://m.edsoo.ru/CHS9DBRA4I

https://m.edso0.ru/224025726M

https://m.edsoo.ru/B7N1YBP1N

https://m.edso0.ru/NSQCCI1EIM

https://m.edso00.ru/BHTO9WA4CQ



https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
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40

41

42

43

44

45

Tperbs KOCMUYECKast CKOPOCTb.
CBs13b paboOTHI
HEMOTEHIUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI Tell. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEPIUU

VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHE

bepuymu nys naeanbHOU
JKUIKOCTH

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHUs B
MexaHuke"

PasButne npeacrasnenuii o
npupoe TernoTel. OCHOBHbBIE
nonoxxenuss MKT. uddyzust.
bpoyHOBCKOE 1BMKEHUE

CrpoeHnue ra3000pa3HbIX,
KHUJIKUX U TBEPJIBIX TEIL.
XapakTtep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BElIECTBA

Macca u pazmepbl MOJIEKYJIT
(atomoB). KonmaecTBo
BenrecTna. IlocTosHnas
ABoraapo

Temneparypa. TermnoBoe
paBHoBecue. [Ikana [enpcus

https://m.edso0.ru/66P2WGWS4

https://m.edso0.ru/OIC610G5F

https://m.edso0.ru/SO90PC322

https://m.eds00.ru/0ZTXY71SW

https://m.edsoo.ru/UX8FMV2CU

https://m.edsoo.ru/5FCL7ZUUO

https://m.edso0.ru/SDOFUFGIL



https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
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54
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57

Pemenue 3agau

Wneanpueiii ras. 'a3oBeie
3aKOHBI

YpaBHenue Menpeneena-
Knaneiipona. Pemenue 3anau

AOcomoTHas Temreparypa.
3akoH J/lampToHa

I/ISOHpOHCCCH B UACAJIBHOM I'a3¢€
C IIOCTOSAHHBIM KOJIMYCCTBOM
BCIICCTBA

I'pacduueckoe npencraBneHne
M30IPOIIECCOB: U30TEPMa,
n30xopa, u3obapa

OcHoBHoe ypaBHeHrne MKT
Pemenne 3anau

CBs13b a0COTIOTHOM
TeMIepaTypbl
TEPMOJIUHAMHYECKOW CHCTEMBI
CO CpEIHEN KMHETUYECKON
SHEpruei MoCTynaTeIbHOro
TEIIOBOTO JBMKEHUS €€ YaCTHI]
O0o0011IeHNEe U CHCTEMATH3ALIHS

3ga”ui 1o treMe "OCHOBEI
MKT"

KonTponbhas pabota no teme
"Ocnossl MKT"

TepMoamHamMHuyeckasi CUCTEMA.
3ajaHre BHEUTHUX YCIOBUM IS

https://m.edsoo.ru/EGRV58D9F

https://m.edso0.ru/01M0X0OV4B

https://m.edsoo.ru/7RAZ800M4

https://m.edso0.ru/27RGL3V1G

https://m.edsoo0.ru/UQ9SUVODW

https://m.edsoo.ru/W1HC88PJ4

https://m.eds00.ru/E65TLSWXG

https://m.edsoo.ru/8U427HI1YJ

https://m.edsoo.ru/N6ETZ0LDZ

https://m.edsoo.ru/EDM5ZTZCY

https://m.edsoo.ru/LTSZA1JQ7

https://m.edso0.ru/4L636LXVZ



https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
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63

T cuctemsl. BHeniHue u
BHYTPEHHUE NTapaMETPHI.
[TapameTtpsl T/] cuctemsl Kak
CpelHHE 3HAYECHUS BEJIUYMH,
ONMCHIBAIOIIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

Hynesoe nauano
TEPMOJUHAMUKHU.
CaMonpoun3BosbHasI peslaKcalys
TJ1 cucTeMsl K TEIIIOBOMY
PaBHOBECHIO

Mojenb uaeaabHOTO Ta3a B
TCPMOAUMHAMHKE. YcnoBus
MMPUMCHUMOCTHU 3TOM MOAEIU

YpaBHenue Menpeneena-
Kitaneiipona u BeipakeHue JuIst
BHYTPEHHEHN 3HEPTUH

BeIpaxxenue i1 BHyTpeHHEN
SHEPTUH OJHOATOMHOTIO
MJICaIbHOTO Ta3a.
KBasucrarnueckue u
HECTaTUYECKUE IPOLECCHI

DnemeHTapHas paboTa B
TepMOIUHAMUKe. Beraucienue
paboTsl o rpaduKy mporecca
Ha pV-auarpamme
Tennonepenada kak crocod
W3MEHEHUSI BHYTPEHHEHN
sneprum TJ] cuctemsr 6e3

https://m.edsoo.ru/LY MWVLJIRP

https://m.edso00.ru/FOQVOQKQS8

https://m.edsoo.ru/TZJUGWSMZ

https://m.edsoo.ru/L1XUZJSC7

https://m.edsoo.ru/YHE1589A1

https://m.edsoo.ru/BDN5GEKP7



https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
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72
73

COBEpIICHHS PabOTHI

KonBek1us, TerionpoBoAHOCTb,
U3Iy4EeHUE

KonuyecTBO TEIIOTHI.
TemnoéMKocTh Teaa. Y aenbpHas
1 MOJISIpHASI TETUIOEMKOCTH
BelecTBa. Y AeabHas TEII0Ta
CropaHusi TOTUIMBA

PacuéT xommyecTBa TEIUIOTHI
MpH TeTUionepeaaye

INousarue 06 aguadbaTHOM
npouecce. [lepBbIil 3aK0H
TEPMOAMHAMUKH

KonuuecTBo TemnoTs! u pabora
KaK Mepbl U3MEHEHUS
BHyTpeHHeH 3Heprun T]]
CHCTEMBI

Brtopoii 3ak0H TepMOIMHAMUKHI
JUTsl PABHOBECHBIX U
HEPaBHOBECHBIX MPOIECCOB.
HeoOpaTtumocTs IpupoIHBIX
MPOIECCOB

[IpuHIMIIBI AENCTBUS TEMIOBBIX
mamvH. KITJ]

MaxkcumansHoe 3HaueHue KIIJI,
Huxn Kapno

Pemrenue 3amau

DKOJIOTHYECKUE aACIIEKTHI

https://m.edso00.ru/QOM4T9ETSS8

https://m.edsoo0.ru/RQASBFI05

https://m.edsoo.ru/B4NQ2B026

https://m.edso00.ru/SOXBMXFYN

https://m.edsoo.ru/59W3F1X49

https://m.edsoo.ru/3BEBSKQ8G

https://m.edsoo.ru/Z25PJPKKU

https://m.edsoo0.ru/QATFSEQOKO

https://m.edso0.ru/0Q1VD6XJIT

https://m.edsoo.ru/ZIFEWQ2SV



https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
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HCIIOJIb30BAHHUS TEIJIOBBIX
nsurareneii. TemioBoe

3arpsi3HEHUE OKpYKaroen

Cpebl

Pemenne 3amaq 1

O0001IeHEe B CUCTEMATH3aIUs
3HAHWH 10 TEME
"Tepmoaunamuka. TernaoBbie
MaIIvHb"

KontponbHas paboTa mo teme
"Tepmonunamuka. TernaoBbie 1
MAaIIUHEL"

[TapooGpazoBanue u
KoHeHcanus. Mcnapenue u
KUIIeHHe. Y 1ebHas TemoTa
napooOpazoBaHUs

HacpIeHHbIe 1 HEHACHIIIEHHBIE
napsel. KauectBeHHas
3aBUCUMOCTb IJIOTHOCTH U
JIaBJICHUS HACBILIEHHOTO Mapa
OT TeMIIepaTyphbl, UX
HE3aBHCUMOCTh OT 00BbEMa
HACBILIIEHHOTO Mapa.
3aBUCHMOCTB TEMITEPATYPhI
KHTICHUSI OT JTaBJICHUS B
KHUJIKOCTH

BrnaxnocTs Bo3ayXa.
AOCOIIOTHAS. 1 OTHOCUTEIbLHAS 1
BJIAJKHOCTH

https://m.edso0.ru/UYVV9T878

https://m.edsoo.ru/AGUOQLWI1EB

https://m.edsoo.ru/X4AG7PJVJ]

https://m.edso0.ru/W4505S1GQ

https://m.edsoo.ru/8I0XNZKD1

https://m.edsoo.ru/QRONGWOZ8



https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/QRQNGWOZ8
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Pemenue 3agau

TBépaoe Teno.
Kpucrannmuueckue u amopgHbIe
Tena. AHU30TPONMS CBOWCTB
KPHUCTAJIOB

[TnaBieHre U KPUCTAILTH3AIIHSL.
VY nenpHas TEII0Ta TUIABJICHUS.
CyOmumarust

Jlebopmaruu TBEPAOTO TEA.
Pactsbxenme u cxxarue. Casur.
Mopyns FOura. [Ipenen
ynpyrux aedopmanuii
TennoBoe pacumpeHue
KUAJIKOCTEN U TBEPIBIX TEIL.
AHrapMOHM3M TEIJIOBBIX
KoJIeOaHMI YacTHIl BEIIeCTBA

[IpeobOpazoBanue sHEpTUU B
(ha30BBIX Mepexo1ax

VYpaBHeHUE TEIJIOBOTO OanaHca
Pemenue 3amau

[ToBepXHOCTHOE HaATSKEHNE.
Kanunnsipusie siBneHus.
JlaBneHue no NCKPUBJIEHHON
MTOBEPXHOCTHIO KUIAKOCTH.
®opmyia Jlamnaca
O0o01IeHNE U cUCTeMaTU3aluUs

3HaHUi 1Mo Teme "ArperaTHble
cocTtosguud Benlectna. ®a3oBrle

https://m.edsoo.ru/PKAPBXZGT

https://m.edsoo.ru/YCMZ29JGZ

https://m.edsoo.ru/WYH1C81KN

https://m.edso0.ru/961UIDFRU

https://m.edsoo0.ru/1RI17400Q0N

https://m.edsoo.ru/UUJOYTXYF

https://m.edso00.ru/5CV1IKKTMW

https://m.edsoo.ru/2L7HENBQ2

https://m.edsoo.ru/Z9FYJNI4U

https://m.eds00.ru/VV3TS29GT9



https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/V3TS29GT9
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97

nepexopl"”

KontponbHas pabora no teme
"ArperaTHble COCTOSIHUS

BeulecTBa. PazoBble nepexoab"”

DnexTpusanus Tea u eé
MPOSIBJIICHUS. DIICKTPUUECKUI

3aps. I[Ba BH A SJICKTPUUCCKUX

3apsAnoB. [IpoBoHuKY,
JUBIEKTPUKHU U
IMOJIYITPOBOAHUKHU

DNeMEeHTapHBIN 3JIEKTPUYECKUN

3aps. 3aKoH COXpaHCHUA
QJICKTPHUYCCKOI'O 3apsaaa

B3aumoneicTeue 3apsI0B.
Toueunsle 3apsaapl. 3aKOH
Kynona

Pemenue 3agau

Onexrpuueckoe none. Ero
JENCTBHE HA JJIEKTPUYECKUE
3apsIbl

HanpsxénaocTs
JIEKTPUYECKOTO I1OJIA.
[Tpo6uslii 3apsa. Jlunuu
HANPSKEHHOCTH
IIEKTPUYECKOTO MOJIS.
OIHOPOIHOE IIEKTPUYECKOE
oJie

IloTeHIMaAILHOCTL

https://m.edsoo.ru/BTE57DDIP

https://m.edso0.ru/ESV1IQRBVX

https://m.eds00.ru/QJTV6HK70O

https://m.edsoo.ru/HM8SAKQY47

https://m.edsoo.ru/XCFAV8SHK

https://m.edsoo.ru/EF3CUR72W

https://m.edso0.ru/9KBCOFP9X

https://m.edsoo.ru/QJAHEF4ATR



https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR
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99

100

101

102

103

104

105

106

SJICKTPOCTATUYCCKOI'O ITOJIA.
PasHocTh IOTCHIIMAJIOB U
HAIIPs>KCHUEC

[ToreHnumanpHas 3HEprus 3apsaa
B 3JIEKTPOCTATUYECKOM TI0JIE.
[Torenuman
3JEKTPOCTATUYECKOTO MO

CBs13b HANPSHKEHHOCTH TIOJIS U
Pa3HOCTHU MOTEHIIUAIOB JIJIS
3JIEKTPOCTATUYECKOTO OIS
[IpuHuun cyneprno3uumn
BJIEKTPUYECKUX MOJIeH

Pemenue 3agau

[Tone Toueunoro 3apsana. [Tome
PaBHOMEPHO 3aPIKEHHOMN
chepsl

[Tone paBHOMEPHO 3apsHKEHHOTO
o o0bséMy mapa. I[lone
PaBHOMEPHO 3aPIKEHHOMN
OECKOHEUHOH IITIOCKOCTH

[IpoBoaHUKY B
AIEKTPOCTATUUECKOM I10JIE.
VYcnoBue paBHOBECHS 3aps/I0B
JIMDIIEeKTpUKY 1
MOJIYITPOBOJIHUKH B
3JEKTPOCTATUUECKOM I0JIe

Konpaencarop. 21eKTpoEMKOCTh
KOHJIEHCATOpa. DJIEKTPOEMKOCTh

https://m.edsoo.ru/YODNX8N9Z

https://m.edso00.ru/3WNQFLP9Y

https://m.edsoo.ru/WS1GYR413

https://m.eds00.ru/2630Y5063

https://m.edso00.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T

https://m.edsoo.ru/6GVP71B38

https://m.edso0.ru/3G6DWKG2I

https://m.edsoo0.ru/GHLGD83X7



https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7

107

108

109

110

111

112

113

114

115

116

117

118

IIJIOCKOI'0 KOHACHCATOopa

[TapannensHoe coeMHEHUE
KOHJICHCATOPOB

HOCJ’IGI[OBEITCJ'IBHOG COCAHMHCHUC
KOHJICHCATOPOB

OHeprus 3apsKEHHOIO
KOHJIEHCAaTopa

Pemenue 3agau

JIBrKeHue 3apsyKeHHOU
Y4acTULIBI B OJHOPOJHOM
NEKTPUYECKOM I10JIE

Pemenue 3agau

O000I11IeHIE U CUCTEMATU3ALIUS
3HAHUH 10 TEME
"JnexTpuueckoe mose"

KonrtponbHas pabora o Teme
"OnexTpuueckoe noiue"

Cuna toka. ITIocTOSHHBIN TOK.
VYcnoBus CylecTBOBAHUS
MTOCTOSTHHOTO JIEKTPUYECKOTO
TOKa

Ucrounnku Toka. Hanpsbxkenue
u DJIC

3akoH OMa Uit yJacTKa LETH.
DNEeKTpUYECKOe COMPOTUBIIEHUE
3aBHCUMOCTb CONPOTUBIICHUS
OJIHOPOJIHOT'O MTPOBOJIHUKA OT
€ro JJIMHBI U IIO0Iaau

https://m.edsoo0.ru/60WN2ZDHS8

https://m.edso0.ru/OZ9EPI4LY

https://m.edso0.ru/SW376 X521

https://m.edsoo.ru/NLHAFISYY

https://m.edso0.ru/9PGVSYIWG

https://m.edsoo.ru/UXI1TUSMXW

https://m.edso0.ru/QCIRPYCGA

https://m.edsoo.ru/WROQGZBRF7

https://m.edsoo.ru/LSLE4AKUV5S

https://m.edsoo.ru/RUFC4YTDO

https://m.edso0.ru/64VZXZ2GP

https://m.edsoo.ru/KE2FEN35X



https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X

119

120

121

122

123

124

125

126

127

128

129
130
131

132

MOMNEPCUYHOI0 CCUCHUSA

VY nenbHOE CONMPOTUBIICHHUE
BellecTBa. Perlenue 3a1au

IlocnenmoBarensHOE,
napajuieJIbHOE, CMEIIaHHOE
COCIMHEHHE MPOBOIHUKOB

Pacuér pa3BeTBIEHHBIX
anekTpuyeckux uemnei. [IpaBuna
Kupxroda

Pemenue 3anau

Pabota smekTpuyueckoro Toka.
3akon J[xoynsa —Jlenua

Pemenue 3agau

MOMHOCTH 3JEKTPUYECKOTO
TOKa. TernmoBast MOIITHOCTH,
BBIJIENIsIEMast Ha PE3UCTOpe

Pemenue 3agau

O/1C u BHyTpEeHHEE
COIMPOTUBJICHUEC UCTOYHHUKA TOKA

3axoH OMa 111 TOJIHOM
(3aMKHYTO) 2JIEKTPUYECKON
Lenu

Pemenue 3amau
MoImHOoCTh NCTOYHHUKA TOKA
KopoTtkoe 3ambikanmne

Konpaencarop B uenu
MMOCTOSIHHOTO TOKa

https://m.edsoo.ru/Y4ZTZRZAI

https://m.edsoo.ru/VE37ERCK®6

https://m.edso0.ru/OOH1PIPRF

https://m.edsoo.ru/LXRB618PO

https://m.edso0.ru/PLTTBZGPC

https://m.edsoo0.ru/R6JHOGRY6

https://m.edsoo.ru/CONEPSIIH

https://m.edso0.ru/90KODG7HY

https://m.edsoo.ru/MGCEWIVUL

https://m.edsoo.ru/XOP3RIDK4

https://m.edsoo.ru/XDAVLS3JL

https://m.edsoo0.ru/0WH205J0S

https://m.edsoo.ru/9WFHKYNVE



https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF

133

134

135

136

137

138

139

140

141

142

Pemenue 3agau

Permrenue 3agad mo reme
"IIoCTOSIHHBIN MEKTPUUECKUI

TOK

Permrenue 3agad mo reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

Pemenue 3anay no teme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

O00011IeH1E U CUCTEMATHU3ALIMS
3HaHu# 110 Teme "lIlocTosHHbBIN
AJIEKTPUYECKUM TOK"

KonTponbHas pabota no teme
"IToCTOSIHHBIN MEKTPUUYECKUI

TOK"

DnexkTpuyeckas IpOBOJUMOCTb
Pa3IUYHBIX BEIIECTB.
DneKTpUYeCcKui TOK B

MeTtautax. CBEpXIpoOBOAUMOCTh

DNEeKTpUUECKU TOK B
pacTBopax M pacruiaBax

QJICKTPOJIUTOB. 3aKOHBI d)apa;[eﬂ

AJIA DJICKTPOJIN3a

DNEeKTpUYECKHU TOK B razax.
Ilna3zma

DJIEKTPUYECKUI TOK B BAaKyyMe.

Bakyymabie mpubopbl

https://m.edsoo0.ru/52KZZJPDT

https://m.edsoo.ru/5175121DC

https://m.edso0.ru/DX6SFSO5I

https://m.edso0.ru/K835E5INT

https://m.edsoo.ru/WXUI1RUC5

https://m.edso0o0.ru/7S4PGOQHP

https://m.edso0.ru/DV219CC72

https://m.edso0.ru/36L9OKOEE

https://m.edsoo.ru/MEDWMLCJ6

https://m.edsoo.ru/HNIAJ5B73



https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73

143

144

145

146

147

148

DNEeKTPUUYECKHUI TOK B
MOJTYTTPOBOTHUKAX

[TomynpoBOTHUKOBBIE TPUOOPEI

®U3NYECKUIN TPAKTUKYM I10
teme "M3mepeHue cuiibl TOKa U
HaNpPsHKEHUS B LU
MIOCTOSIHHOTO TOKa IIPU MOMOIIIH
aHAJIOTOBBIX U MU(POBBIX
W3MEPUTENIbHBIX TPUOOPOB" MIn
"3HaKOMCTBO C U(POBOIA
naboparopueii Mo Gpusuke.
[Ipumeps! u3mepeHus
(bu3MYECKUX BEIUYUH MPU
ITOMOIIY KOMITBIOTEPHBIX
JaTYNKOB"

@uU3NYECKUI NPAKTUKYM T10
teMe "U3ydyeHue
HEPABHOMEPHOI'O JBUKECHHUS C
LENIBIO ONIPENETICHUS
MTHOBEHHOM cKopocTh"

Pu3NYECKUil NPAKTUKYM IO
teMe "M3mepenne ycKopeHus
MpU IPSIMOJIMHEUHOM
PaBHOYCKOPEHHOM JIBH>KEHUH
110 HAKJIOHHOW MJIOCKOCTH" MU
"HccnmenqoBanne 3aBUCHMOCTH
MyTH OT BPEMEHH TPHU
PaBHOYCKOPEHHOM JBH>KEHUN"

@u3NYECKUil IPAKTUKYM I10

https://m.edsoo.ru/56 KAVJECB

https://m.edsoo.ru/EKLRQTDAX

https://m.edsoo.ru/Y15A50SQV

https://m.edsoo0.ru/CN3FHCY83

https://m.edso0.ru/70Y40Y6I10

https://m.edso0.ru/87JADYSZ2



https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2

149

150

151

teme "M3mMepeHune yckopeHus
CBOOOIHOTO IMageHus" Win
"N3y4yeHue nBH>KEHUS Tela,
OpOIIEHHOTO TOPU30HTAIHHO"

Pu3NYECKUl IPAKTUKYM 110
teme "M3ydueHue IBUKEHUS Teaa
10 OKPYKHOCTH C IMOCTOSTHHOM
10 MOJIYJIFO CKOPOCThIO" MITH
"UccaenqoBaHue 3aBUCUMOCTH
repro/ia 0opalieHus
KOHHYECKOTO MasiTHUKA OT €0
napamerpoB”

Pu3nyUeCKUil NPAKTUKYM I10
teme "H3mepeHue
PaBHOIECHCTBYIOLIEN CUIIBI ITPU
JBIKEHUU OpycKa 1o
HAKJIOHHOM TJIOCKOCTH" WIIN
"[IpoBepka rumnoTe3sbl 0
HE3aBHCUMOCTH BPEMEHU
JBM>KEHUS Opycka 1o
HAKJIOHHOM INIOCKOCTH Ha
3aJJaHHOE PAcCTOSTHUE OT €T0
Macchl”

Pu3NYECKUil NPAKTUKYM 110
teme "HccnenoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINUX B MPYKUHE U
pE3UHOBOM 00pasiie, OT UX
nedopmaruu” uin "M3ydenue

https://m.edsoo0.ru/DY1D4C16J

https://m.edso0.ru/ZTOFG6J4U

https://m.edsoo0.ru/UL391C40QD



https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD

152

153

154

JBUKEHUSI CUCTEMBI Te,
CBSI3aHHBIX HUTBIO,
MEPEKUHYTOMN Yepe3 JErKuil
650K"

@uU3NYECKU IPAKTUKYM 110
teme "M3mepenue
kod(duimenTa TpeHus 1o
BEJIMYHHE yTIIOBOTO
Kod(durmenTa 3aBUCUMOCTH
Frp(N)" nnu "UccnenoBanue
JBUKCHHSI OpyCKa 1o
HAaKJIOHHOM TUIOCKOCTH €
MEPEMEHHBIM KO3 UITHEHTOM
Tpenus" wnu "M3yuenue
JBUKEHHSI TPy3a Ha BaTy C
TpeHueM"

@uU3NYECKUI NPAKTUKYM T10
teMe "HccnenoBanue yciaoBuid
paBHOBECHS TBEPAOTO TEIA,
MMEIOLIETO OCh BpalleHus" 1
"KoHcTpynpoBanue
KPOHUITEHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOWYUBOCTHU TBEPAOTO TEIIA,
HMMEIOIIETO TUIOMIA/Ib OMOPHI"

Pu3NYECKUil NPAKTUKYM 10
teMe "M3mepeHne ummnymnnca
TEJa [0 TOPMO3HOMY IIyTH" WiIn
"M3MepeHue Cuibl TATH,

https://m.edsoo.ru/78PENYOAZ

https://m.edsoo.ru/MI0QT27R6

https://m.edsoo.ru/FZOCNRGTA



https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA

155

156

CKOPOCTH MOJEIN
ANEKTPOMOOMIISI U MOIIHOCTH
cunel Taru" win "CpaBHEeHHE
W3MEHEHHUS UMITyJIbCca TeJia C
UMIYJbCOM CHJIBI" WIIH
"UccnenoBanue coxpaHeHus
HMITYJIbCA TIPH YIPYTOM
B3aUMOJCHCTBUU" WIIN
"N3MepeHue KHHETHUECKON
SHEPrUU TeJla 10 TOPMO3HOMY

n

IIyTH
Pu3NYECKUl NPAKTUKYM 110
teMe "U3yueHue
M30TEPMHUUYECKOTO MpoIiecca
(peKoMeH0BaHO
UCMOJIb30BaHUE HU(POBOI
nabopatopun)" nnu "N3ydyenue
M30XOPHOTO Tporecca’ uin
"N3yuenue n306apHoro
nporiecca" unu "[IpoBepka
YpaBHEHUS COCTOAHUSA"
Pu3NYECKUil NPAKTUKYM 10
teMe "M3mepenne yaenbHon
TETUIOEMKOCTU" W
"UccnenoBanue nporecca
OCTBIBaHHUS BelIeCTBA" WU
"HccnenoBanne agnabaTHOro
npouecca" unu "M3yuenne
B3alMOCBS3HM SHEPTUU

https://m.edsoo0.ru/T66K4CKZG

https://m.edsoo.ru/PPBTS0U4D



https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D

157

158

159

MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUSA U
TeMIIepaTypbl KUTICHUS
JKuakocren"”

Pu3NYECKUl IPAKTUKYM 110
teme "M3yuenue
3aKOHOMEPHOCTEN UCTIapeHus
xunkocter" win "M3mepenue
YJEJIbHOM TEIIOTHI MJ1aBJICHUS
apga" unum "M3ydyenue cBOCTB
HaCBILEHHBIX MapoB" WK
"N3mepenue abCcom0THOMN
BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl [apoB B MOMEIEHUN".
W3mepenue koa¢puienrta
MTOBEPXHOCTHOT'O HATSKEHUS

@uU3NYECKUI NPAKTUKYM T10
teme "Habmonenune
MIPEBPAIICHUS YHEPTUU
3apsKEHHOT0 KOHJIEHCAaTOpa B
SHEPTUIO U3NTYUYEHUS
ceeroaunona" uiu "M3ydenue
MPOTEKaHUs TOKA B LIETIH,
coJieprKalle KoHaeHcarop' uin
"Pacnipenenenue pasHoOCTH
MOTEHIIMAJIOB (HAIPSKEHUS)
IIPH TOCJIEI0BATEIEHOM
COEAMHEHHNH KOHJIEHCATOPOB"

DU3NYECKUN TPAKTUKYM I10

https://m.edsoo.ru/0ZA5PMDO07

https://m.edsoo.ru/5BPTN1YZU

https://m.edsoo.ru/UAIS3VVKE



https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE

160

161

162

163

164

teme "HccnenoBanue
CMEIIAHHOT'O COeIUHEHUS
pesucropoB" win "M3Mepenue
YACIBHOTO COMPOTHUBIICHHS
MPOBOJHUKOB'" WIIN
"WccmenoBanue 3aBHCUMOCTH
CHUJIBI TOKA OT HAMPSHKSHUS 151
JIaMIIbI HaKaJIMBaHuA"

Ou3nYecKuil MPakTUKyM MO
Teme "HaOnronenue
anexkTposuza" win "N3mepenue
3aps/ia OJHOBAJIEHTHOTO HOHA"
nim "Hccnenosanue
3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT
teMneparypsl” uin "CHarue
BOJIbT-aMIIEPHOU
XapaKTEePUCTUKU auoaa”

PesepubIit ypok. O6006111eHIE 1
cHCTEMAaTH3aIis 3HaHUH 110 1
Tteme "Kunematuka"

PeseprubIil ypok. O6001eHIE 1
cUCTEeMaTH3aInsI 3HaHUH 110 1
teme "JIlnuHamuka"

PesepBHelit ypok. O6001IeHNHE 1
cUCTeMaTH3aInsI 3HaHUH 110 1
teme "Cratuka TBepaoro tema"

PesepBHelit ypok. O600IICHNE 1
CHCTEMAaTH3aIns 3HaHUM 110

https://m.edso0.ru/72JJ3YC6L

https://m.edso0.ru/LOO93M5SQ

https://m.edso0.ru/S7CS1UFMI

https://m.edsoo.ru/ XVUMKRX6N

https://m.edso00.ru/C37WXULT?2



https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
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166

167

168

169

170

TeMme "3aKOHbI COXpPaHEHUs B
MexaHuke"

PesepBHelit ypok. O000IICHHE 1
cUcTeMaTu3alus 3HaHUI 10
TeMe "OCHOBBI
MOJIEKYJIIPHOKUHETUYECKON
Teopun"

PesepBHeIit ypok. O000IICHHE 1
CHCTEeMaTH3anus 3HaHUH 10
teme "TepmoauHaMuka.
TemnoBeie MamyHE"

PesepBHrlit ypok. O60011eH1Ee 1
cHCTEeMaTH3aInsI 3HaHUH 110
TeMme "ArperaTHble COCTOSHUS
BemiecTBa. MazoBbie epexobl"

PesepBHelit ypok. O60011IeHNE 1
CUCTEMaTHU3alMs 3HaHUN 110
Teme "DnekTpuueckoe mose"”

PesepBHelit ypok. O60011IeHNE 1
CUCTEMaTHU3allMs 3HaHUN 110
teme "IlocTossHHBIN
AIEKTPUIECKNN TOK"

PesepBHeIit ypok. O6001IeHNE 1
cucTeMaTHu3alus 3HaHUi 1o
TeMe "TOKHM B pa3InUHBIX
cpenax"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

https://m.edsoo.ru/3PBKBKI6D

https://m.edsoo.ru/IZZC67VF1

https://m.edso00.ru/1YSH3LOLN

https://m.edsoo.ru/URWB5CULE

https://m.edsoo.ru/4ANCOULLQOV

https://m.edsoo.ru/WZ02PRIG1



https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

Ne
n/n

KoanuecTBo 4acoB

Tema ypoka KonTposibHbIe
Bcero
padoThI

BzanmopeiicTBHE TOCTOSHHBIX
MarHuTOB ¥ TIPOBOTHUKOB C
TOKOM. MarauTHOE II0JIE.
['mnore3a Amnepa

BekTop MarHuTHOM MHAYKLUY.
[TpuHLMn cynepno3uuuu
MarHuTHBIX noJsei. JInnuu
MarHUTHON MHIYKIIUU
MarsuTHO€ 110J1e IPOBOJHHUKA
¢ TokoM. OnbIT Dpcrena

Cuna Amnepa, e€ HanpaBlieHUE
1 MOZYJb

Pemenue 3amau 1
[Ipumenenue 3akoHa Amnepa.
ONEeKTPOU3MEPUTEIBHBIE 1
npubopsI

Cuna Jlopenua, eé

HaTpaBJICHUE H MOJTYJTb.

JIBrKeHne 3apsyKeHHOU 1
YaCTHUIIBl B OHOPOJIHOM

MarHuTHOM TOJIe

Pemrenue 3anau

PaGora cubl JlopeHniia

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

https://m.edsoo0.ru/H05J3PQ24

https://m.edsoo.ru/0YNNE57SO

https://m.edso0.ru/F10ASACBX

https://m.edsoo.ru/1JEDF5HEN

https://m.edsoo.ru/R80PKEZP4

https://m.edsoo.ru/5A2ACKSRB

https://m.edsoo.ru/6 MB8YZ8TN

https://m.edsoo.ru/FWURORSOE

https://m.edsoo.ru/MTHD23745



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45

10

11

12

13

14
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Pemenue 3anau

MarsuTHO€e noJje B BEUIECTBE.
deppoMarHeTuky, napa- u
JTMaMarHeTUKU

OcHOBHBIE CBOMCTBA
(heppoMarHeTuKoB.
[Ipumenenne
(dbeppoMarHeTUKoOB

Pewenue 3ampau o reme
"MaruautHoe nose"
Pemenue 3agau nmo reme
"MaruutHOoe nose"

SIBneHue 3NEeKTPOMAarHUTHON
nHaykuud. [loTok BekTopa
MarHuTHON MHIYKIIHH

O1C nnaykunn

3aKOH 3JEKTPOMarHUTHOU
nHaykiuu dapanes
Buxpesoe anekTpuueckoe
nosie. Tokn dyko

O/1C unaykunu B
JBUKYIIMXCS TPOBOJHUKAX
Pemrenue 3amau

IIpaBuio Jlenna

NunyktuBHOCTH. Karymka
WHAYKTUBHOCTH B IETIH
MHOCTOSIHHOI'O TOKa

SBnenne camonHaykuuu. JJ1C

https://m.edsoo.ru/GH8JAPHBQ

https://m.edsoo.ru/W7HGOBK70

https://m.eds00.ru/960J4E47D

https://m.eds00.ru/Q8JGTYNHT

https://m.edsoo.ru/MPCUALFIM

https://m.edsoo.ru/V7BSKAUS89

https://m.edso0.ru/8STLELGTJZ

https://m.edsoo0.ru/7TEOPOGAR3

https://m.edsoo.ru/IONVHO1INK

https://m.edsoo.ru/X00I3RAA1L

https://m.edso00.ru/ZZTUBO2GQ

https://m.edsoo.ru/GIRNARYL9

https://m.edsoo.ru/37WBAJCTF

https://m.edsoo0.ru/99CECGMBH



https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
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32

CaMOMHAYKIIMU

DHeprus MarHUTHOTO MOJs
KaTYIIKA C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

Pemrenue 3anau

O00011IeHIE U CUCTEMATHU3ALIS
3HAHUHU 110 TEME
"OnekTpoauHaMuka'

KonTponbhas padota no teme
"DnekTpoauHaMuka"

KonebarenpHas cucrema.
CB00OOgHbBIE KOJIEOAHUS.
I'apmonmueckue KoineOaHus

Kunematuueckoe u
TUHAMHUYECKOE OIMMCaHue
KOJIEOATEIbHBIX IBUKEHUI

DHepreTudyeckoe ONrCcaHue.
BrBoj iuHaMHIecKoro
OMHMCaHUs TAPMOHUYECKHUX
KoebaHuii U3 ux
SHEPTeTUYECKOTro U
KHHEMATHYSCKOT'O OIMHUCAHUS

Awmiuntyzaa u ¢aza konedaHui

[Tepron 1 yacToTa KOIECOAHHIA.
[Teproa ManmbIx cBOOOTHBIX
KOJIeOaHUH MaTEMATHIECKOTO
MasiTHUKA. [leproa cBo6OHBIX
KoJIeOaHUH TIPYKUHHOTO

https://m.edso00.ru/PS4XRHOGS

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/WZCM1SBLO

https://m.edsoo.ru/N9OLKI45Y

https://m.edso00.ru/R7D8WGSTQ

https://m.edsoo0.ru/GLUGM9A5P

https://m.edsoo.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

https://m.edsoo.ru/BUSUSUF04



https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
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MasiTHHKa

3aTyxatromue KojieOaHusl.
BrinyxaeHHbie KojaeOaHusl.
Pe3onanc

ABTOKOIE0aHUS

Pemenne 3amaq
Ypok-koH(bepeHus
"MexaHnyecKre KoaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"

O00011IeHIE U CUCTEMATHU3AIUS

3HAHUHU 110 TEME
"Mexannyeckue Konedanus"

DNeKTpOMarHuTHBIC
KkoneOanms. KonebareapHbIi
KOHTYP

®opmyna Tomcona. Cs3b
aMIUTUTY/IbI 3apsaa
KOH/JIEHCATOpa C aMIUIATY 101
CHJIBI TOKA B KOJIe0aTeIbHOM
KOHTYpE

3aKOH COXpaHEHUs YHEPTUH B
uJealbHOM KoJie0aTeTbHOM
KOHTYpE

3aryxaromue
AJIEKTPOMArHUTHBIE
KoseOaHus. BeiHyX/1eHHbIE

SJICKTPOMArHuTHBIC KOoJICOaHMS

IlepemeHnHsbIl TOK. Pe3ucrop u

https://m.edsoo.ru/TGTJTWAUQ

https://m.edsoo.ru/BW1K0OUGVP

https://m.edsoo.ru/XPWCJ9CPJ

https://m.edsoo.ru/DAYGBRUYJ

https://m.edso0.ru/SV7MHCH10

https://m.edsoo.ru/H5B2WS8APN

https://m.edsoo.ru/RHGLVVKQO5

https://m.edsoo.ru/MMQO1P2WQON

https://m.edsoo.ru/4VHII3UMW

https://m.eds00.ru/OG6JOHTOD



https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
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KOHACHCATOP B LCIIN
IIEPEMEHHOI'O TOKa

KaTyH_IKa WHIAYKTUBHOCTU B
LCIHU IIEPEMCHHOT'O TOKA

3akoH OMa Jy1sl SJIEKTPUUECKOM
LIETIA TTIEPEMEHHOTO TOKA

MomHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U AEHCTBYIOLLEE
3HAYE€HUE CUIIBI TOKA U
HaIpsDKEHUS

Pe3onanc B asiekTprUecKOn
emnu

Pemenue 3agau

W neansHEIH TpaHChOPMATOP.
[IpouzBoacTBo, nepenava u
noTpebIeHne YIeKTPHIECKOR
SHEPIUU

DKOJOrM4eCcKHe PUCKU TpU
MPOU3BOJCTBE
anekTpo3neprun. Kynerypa
HCIOIb30BaHUS
3JEKTPOIHEPTUH B
MMOBCEAHEBHOM XKU3HU

Pemrenue 3amau
Pemrenue 3anau

O000I11IeHIE U CUCTEMATHU3ALIUS
3HAHUH 10 TEME
"DneKTpOMarHuTHbIE

https://m.edsoo.ru/6P4EKQ1H7

https://m.edsoo.ru/P1FZDISQV

https://m.edso0.ru/6P4CXH152

https://m.edsoo.ru/AYOQWXESRA

https://m.edso0.ru/0CVLSMIOS

https://m.edsoo.ru/F142U7UQR

https://m.edsoo.ru/UYDMJIDXZW

https://m.edsoo.ru/IR54QM6F2

https://m.edsoo.ru/7UFPFF3KK

https://m.edsoo.ru/I6YYY79EQ



https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
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KoncOanus"

MexanndecKre BOJIHEI.
XapaKkTepUCTUKHU
MCXaHHYCCKUX BOJIH
CpoiicTBa MEXaHHMYECKHUX BOJIH
3ByK. XapaKTepUCTUKH 3ByKa
WNndpa3Byk u ynbTpa3BykK.
[IIymoBoe 3arpsi3HeHue
OKpY>Karollen cpeibl

Pemenue 3agau

DNEeKTPOMarHUTHHIE BOJIHBI.
N3ny4yenune
ANEKTPOMAarHUTHBIX BOJIH

DHeprus MeKTPOMarHUTHBIX
Boira. CBoiicTBa
3J'I€KTpOMaFHI/ITHI>IX BOJIH

[Ikana 31€KTPOMarHUTHBIX
BoJH. [IpumeneHne
JJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

[TpuHIMITBI paTHOCBSI3U U
TeneBuAeHns. Pagnonokarms.
DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKPYKAIOIEi
CpeIbI

KonTponbHas pabota mo Teme
"KoaebaHusa v BOIHBL"

Cger. 3aKOH NPSIMOJIMHEHHOTO

https://m.edsoo.ru/0P6 YANBXC

https://m.edso0.ru/4S50XKBUX

https://m.edsoo.ru/UEH3ZVKKV

https://m.edsoo.ru/24XDNL1P1

https://m.edsoo0.ru/SWQOQHEYAJ

https://m.edsoo.ru/EHMGUTOBG

https://m.edsoo.ru/HOOHGO6V5

https://m.edsoo.ru/RZ8BKEKVL

https://m.edsoo.ru/7KCCHOBN5

https://m.edsoo.ru/NJT16HVEI

https://m.edsoo.ru/KSERDTMZWV



https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
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pacnpocTpaHeHus CBeTa

Pemrenue 3agaq Ha
MIPUMEHEHUE 3aKOHa
PSMOJIMHENHOTO
pacnpocTpaHEHHUs CBETa

Ortpaxenue cBera. [Lmockoe
3epkaino. Cepuyeckoe
3epKajio

[IpenomiieHue cBeTa.
AOCONIOTHEIN 1
OTHOCHUTEIBHBIN [T0KA3aTellb
npenomiieHus. [loaHoe
BHYTpPEHHEE OTPaKEHUE.
[IpenenbHbIN yroa MoaIHOro
BHYTPEHHETO OTPAKCHHUS

Pemenue 3anau Ha
MIPUMEHEHUE 3aKOHOB
OTpaXXEHUS U TIPEIOMIICHUS
cBeTa

XoJ 1y4en B IpU3Me.
Hucnepcus cBera. CnoxxHbIN
cocrtaB Oemoro cBera. [{Ber

JInn3bl. @OKyCHOE pacCTOSHUE
U ONTUYECKAs CUJIA JIMH3BI
[Toctpoenue n3odpaxeHuii B
JIMH3aX U UX CHUCTEMax.

VBenn4yeHue JTNH3EI

Pemenue 3agau Ha moctpoeHune

https://m.edsoo.ru/3H2YL4R4I

https://m.edso0.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR

https://m.edso0.ru/C4D3UDGG4

https://m.edsoo.ru/HYZWS63L2

https://m.edso00.ru/SXWYEXTXM

https://m.edso00.ru/6SRTDG4V7

https://m.edsoo.ru/YAGCQPWZX



https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
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M300pakeHU, TOTYy4aeMBbIX C
HOMOIIBIO JIMH3

I'ma3 kak onTu4deckas cucTrema

Pemenue 3anau. [Ipenesnst
MIPUMEHUMOCTH
T€OMETPUUYECKON ONTHKHU

CKopocCTh CBETA U METO/IBI €€
W3MEpEHUs

Jucnepcus ceera
WnTepdepennus cBera

KOFepeHTHBIG HNCTOYHHUKU.
VYcnoBus HaOIIOIEHUS
MaKCI/IMyMOB )41 MI/IHI/IMYMOB

Pewenne 3anau
[Ipumenenue nnTeppepeHun
Hudpaxius ceera

JudpakionHas pemeTka.
VcaoBue HAOIIOIEHUS
TJIaBHBIX MAaKCUMYMOB

Pemrenue 3anau

HOHepe‘{HOCTB CBCTOBBIX BOJIH.
Honsipmaum{ CBCTa

Pemrenue 3amau
CBeTOBBIE ABIICHUS B IPUPOE

O0001IeHYE ¥ CUCTEMAaTU3 AU
3ganui mo reme "Onruka"

KontponbHas paboTa mo teme

R e

https://m.edsoo0.ru/OVMKI19EZ

https://m.edsoo.ru/OENIDYBRZ

https://m.edsoo.ru/UCGBDSEVT

https://m.edsoo.ru/1V1JZOFQ05

https://m.edso0.ru/ZQB6756KE

https://m.edsoo.ru/HIXX3P5WN

https://m.edso0.ru/SX9F3FNP3

https://m.edsoo.ru/111ISQOL6DM

https://m.edsoo.ru/KPOD2N63D

https://m.edso0.ru/V7S3Y95TQ

https://m.edsoo.ru/LI6LZ3AWE

https://m.edsoo.ru/TWKJKW3NH

https://m.edsoo.ru/766 EAF7DL

https://m.edsoo.ru/VJW9IR3ES

https://m.edsoo0.ru/ZQ1JZ7MYC

https://m.edsoo.ru/WMVM1ARQU



https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN
https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
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«Onrukay

I'paHuUIIBI TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
3aKOHBI JIEKTPOIUHAMUKHU U
MPUHITUI OTHOCUTEIBHOCTH

[ToctynaTel cnennaibHOM
TEOPUU OTHOCUTEIIHOCTH

[IpocTpaHcTBEHHO-BpEMEHHOM
uHTepBai. [IpeobpazoBanus
Jlopenna. Ycmnosue
MPUYUHHOCTH.
OTHOCHUTEILHOCTD
OJTHOBPEMEHHOCTH.
3ameJieHne BpEeMEHH U
COKpAILEHUE JJTHHBI

9HepFI/I}I " UMITYJIbC
peHHTI/IBI/ICTCKOfl HYaCTHUIIbI

CBs13b MacChl C 3HepFHeI>'I u
HUMITYJIbCOM peHHTHBHCTCKOﬁ
YaCTHIIBI. SHCpF Hs ITIOKOA

PaBHOBecHOE TEILIOBOE
W3JTy4YECHHE

3akoH cMemneHns Buna

T'unmoreza M. Ilnanka o
kBauTax. ®oToHbI

DHeprus U UMMyibc GpoToHa

doroaddext. OnbiTer A. T
CroneroBa. 3aKOHEI

https://m.edso00.ru/GT085PL4Q

https://m.edso0.ru/S5VL5W7WK

https://m.edsoo.ru/7ZFT X1X84

https://m.edsoo.ru/GPUPD6117

https://m.edso0.ru/UOC7GTFMG

https://m.edsoo.ru/YWVZA9QOH

https://m.edsoo.ru/R1JD6DWAM

https://m.edsoo.ru/RW82CY U89

https://m.edsoo0.ru/14SLL0OJ97

https://m.edsoo.ru/NM4VEIDIM



https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
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dororddekra

YpaBHeHue DUHIITEHA 115
dororddekra. "Kpachas
rpannna” gotorddexra

HaBnenne cBera. Onwitel I1. H.
JleOGeneBa

BoHOBEIE CBOICTBA YaCTHII

Bounnbl ne bpoiins. [{nuna
BOJIHBI J1e bpoinst u pasmepsl
00JIaCTH JIOKATH3AINH
JBHOKYILEHUCS] YaCTULIBI
KopnyckynsipHo-BoIHOBOM
Iyaau3M

Judpakius 37eKTPOHOB Ha
KpHUCTaJIJIax

Crneuunguka usmepeHuit B
Mukpomupe. COOTHOIIEHUS
HEOIpPEIETEHHOCTEN
I'eitzenbepra

Pemenue rpaduueckux 3agau
Pemrenne pac4€THbIX 3a1a4
KonTponbhas padota no
TemaM: "OcuoBel CTO",
"KopryckynsipHO-BOITHOBOU
Tyau3m"

OneITHI IO UCCIIEOBAHUIO

cTpoeHus aroma. [manerapuas
Mozenb aroma Pesepdopaa

https://m.edso00.ru/DOQYSU4GM

https://m.edsoo.ru/1746VVP412

https://m.edsoo.ru/UMEW9AQOCE

https://m.edsoo.ru/MVA3A30Z0Q

https://m.edso0.ru/2XMBTMSAQ

https://m.edsoo.ru/XH242PNOK

https://m.edsoo.ru/BMLOQCWUGS

https://m.edso00.ru/D207BTWDJ

https://m.edsoo.ru/ZUBH25VJV

https://m.edsoo.ru/U4HQ8CZ90

https://m.edsoo0.ru/SMMRTGFK1



https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
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ITocTtynater bopa

Bungel ciektpoB. CriekTp
YPOBHEH dHEPIUM aTOMa
BOJOpOAA

CHnoHTaHHOE U BBIHYKIECHHOE
M3JIy4eHHUE CBETa

Jlazep

Hyxnonnas monens siapa
I'elizenOepra-lBanenko. 3apsin
¥ MacCOBOE YHCIIO SApa.
H3oTomel. PagnoakTHBHOCTE

3aKOH paJliOaKTUBHOTO
pacnana. CBoiicTBa
MOHU3HUPYIOIIETO U3ITYICHHS.
Brusiaue pagnoakTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.
Jlosumerpus

OHeprus CBA3U HYKJIOHOB B
sape. SAnepusie cuibl. Jledekt
Macchl sapa. SAnepHbie
peakuuu. SnepHeie peakTopsl.
[IpoGnems! ynpaBiseMoro
TEPMOSIZICPHOIO CUHTE3A.
DKOJIOTHYECKHE aCIEKThI
pa3BUTHSA AIEPHON SHEPTETUKU
Meroas! perucTpanny u
HCCIIEIOBAHMS DJIEMEHTAPHBIX
yactull. DyHaaMeHTaIbHbIE
B3auMoAcicTBUsA. bapruonsl,

https://m.edso0.ru/SWV5SUN8J

https://m.edso00.ru/T6T3FTO6Y

https://m.edsoo.ru/WJ95LAQO0P

https://m.edsoo.ru/CAG7KBIQ7

https://m.edsoo.ru/JGIMALCVV

https://m.edso00.ru/8QOM2PG4JI

https://m.edsoo.ru/YOQ4MRH?2H

https://m.edsoo.ru/1EJHULHD5



https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
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123

ME30HBI U JICIITOHBI.
[IpencraBnenue o
CrangaptHoit Mmoaenu. Kapk-
TJIFOOHHAS! MOJIEITb aJJPOHOB

du3uka 3a npeaeaaMu
Crannaptaoit monenu. Témuas
Marepusi U TEMHasi SHEPTHUsL.
EnunctBo ¢usnueckoit
KapTUHBI MUpa

DTanbl pa3BUTHUS ACTPOHOMUH.
3HaueHue aCTPOHOMUU

[IpuMeHUMOCTh 3aKOHOB
(bu3HKY 171 OOBSICHCHHUS
IIPUAPOABI KOCMUYECKUX
00BEKTOB. MeToabI
aCTPOHOMUYECKUX
HUCCIe0BaHU M

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PaINOTEIECKOIIHI,
BHeaTMoc(epHast aCTpOHOMHUS

Bun 38é31HOTO HEOA.
Co3sBe3nus, apKue 3BE3/bI,
IJIaHETBI, UX BUAUMOC
JBHMKCHHUC

Conneunas cucrtema. CoHIE.
CosHeuHast aKTUBHOCTb.
Uctounuk sueprun CoiHia u
3BE3]T

3BE3bI, NX OCHOBHBIE

https://m.edsoo.ru/A61IW5WE4Z

https://m.edsoo.ru/KG802NR9U

https://m.edsoo.ru/WIQ1L87R6

https://m.edsoo.ru/KOWWMA4JIE

https://m.edso00.ru/TNSS5KWOTY

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/1XHH46BIR



https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR

124

125

126

127

128

129

130

XapakTepUCTUKHU. [luarpamma
"CreKTpagbHbINA KIacc —
CBETUMOCTB"

3Be3 bl TIIaBHOM
I1OCJIEI0BATENBHOCTH

BuyTtpennee ctpoeHnue 3BE3 1.
CoBpeMeHHBIE TIPEICTABICHUS
0 MIPOUCXOKICHUH U
spomonuy CoHIa ¥ 3BE31.
OTamnel )KU3HU 3BE3]

Muieunsiii [1yte — Hama
lNanaktuka. THbl ragakTuk.
UYeEpHble ABIPHI B s11pax
TIAKTUK

Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa00ia.
Teopus bosbioro B3peiBa.
PenukToBOe n3nydenue

MacmrabHast CTpyKTypa
Bcenennon. MeraranakTuka

Hepewménnsie mpobiembl
aCTpPOHOMHUU

Pu3nYeCcKuil NPAKTUKYM I10
Teme "HccaenoBanue
MardUTHOTO MOJIS TOCTOSHHBIX
Mar"guToB' MM
"UccaenoBaHue CBOMCTB
(dbeppoMarHeTUKoB" UIu
"HccnenoBanue QeliCTBUS

https://m.edsoo.ru/IF3STMPI101

https://m.edsoo0.ru/Y3MJO6ZTY

https://m.edsoo.ru/PHTIFZROV

https://m.edsoo0.ru/UCGD0OBD7Y

https://m.edsoo0.ru/XTCIKQGX4

https://m.edsoo.ru/WCAIUBA20Q

https://m.edsoo.ru/OJIEYJBSH



https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH

131

132

133

134

135

MMOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOkoM"

Pu3NYECKUl IPAKTUKYM 110
teme "M3mepenue cuibl
Awmrnepa" unu "M3yuenue
3aBUCUMOCTH CWJIbI AMIiepa OT
CUJIbI TOKA" WK
"OnpeneneHue MarHUTHOU
WHJYKLIMHA Ha OCHOBE
U3MepeHus cuibl Amiepa

Pu3NYECKUl NPAKTUKYM 110
TeMe "UccnenoBanue saBieHUsI
3JEKTPOMArHUTHOM MHAYKIUKU"
iy "OnpeneneHne HHAYKIUU
BUXPEBOI'0 MarHUTHOTO NoJisA"

@U3NYECKUI NPAKTUKYM T10
teMe "HccnenoBaHue sIBICHUS
camonHaykiuu" uinu "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reseparopa”

Pu3NYECKUil NPAKTUKYM 110
teMe "M3mepenue nepuona
CBOOOHBIX KOJIeOaHUH
HUTSHOTO U MIPY>KUHHOIO
MasTHUKOB"

Pu3NYECKUil NPAKTUKYM 110
teme "lIpeobpazoBanue
SHEPTUU B PYKUHHOM
MasiTHUKe"

https://m.edso00.ru/567ERZSQT

https://m.edso0.ru/6041U180D

https://m.edsoo.ru/FNW63917S

https://m.edsoo.ru/GAXGUGIKA

https://m.edsoo.ru/SJ3HWUJFI



https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI

136

137

138

139

140

Pu3NYECKUl IPAKTUKYM 110
TteMme "Uccnenosanue
IIEPEMEHHOI'0 TOKa Yepe3
10CJIe10BaTEIbHO
COeIMHEHHBIE KOHJICHCATOp,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThI
HCTOYHUKOB CBETA B LIETIH
[IEPEMEHHOT0 TOKa"

du3nuecKuil MpakTUKYM 110
teMe "M3yueHune napameTpoB
3BYKOBOM BOJIHBI"

Ou3nYecKuil MPakTUKyM MO
teme "M3mepeHne nokazarens
MPEJIOMJIEHUS CTEKIIA" WK
"[TonydyeHne n300paxxeHus B
CHUCTEME U3 ITIOCKOTO 3epKajia
H JTUH3B"

Pu3nyecKuil NPaKTUKYM 110
teMe "HccnenoBanue
3aBHUCHUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha
MpUMeEpE KUJIKUX JIUH3)" WIH
"Uzmepenue GoKycHOTO
paccTOSHUS PACCENBAIOIINX
auH3"

Pu3NYECKUil NPAKTUKYM 110

Teme "HabGmronenue
mudpakuu, UHTephEepeHIInd 1

https://m.edsoo.ru/LNOY8MGT9

https://m.edsoo.ru/7TER2Y2WQO

https://m.edsoo.ru/PSFJZF82U

https://m.edso00.ru/Q00Q2UZ8N9

https://m.edsoo.ru/RIEYWY7CM



https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9
https://m.edsoo.ru/R1EYWY7CM

141

142

143

144

145

noJisipu3anuy ceera”

®uU3NYECKU TPAKTUKYM I10
teme "OnpeneneHue uMITyJbca
U DHEPIUU PEJIATUBUCTCKUX
gactull (1o ¢ororpadusim
TPEKOB 3apsKEHHBIX YaCTHULl B
MarHuTHOM ToJe)"

@u3NYECKUl NPAKTUKYM 110

Teme "M3mMepeHne nmocTosiHHOM
[Inanka Ha ocHOBE

uccienoBanus porodddexra" 1
uinu "Uccienosanue

3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HaNpspKeHus"

@uU3NYECKUI MPAKTUKYM T10

teme "HccnenoBanue ciekTpa
pa3peKEHHOT0 aTOMapHOI0 1
BOZOPOJa U U3MEPEHUE

noctosiHHoM Punbepra"

@uU3NYECKUI NPAKTUKYM 110
Teme "HccaenoBanue
paanoaKkTUBHOTO (OHA C
HCIIOb30BaHUEM J1I03UMeTpa"
unu "M3ydeHue norioneHus
0eTa-JyacTHUIl ATFOMUHAEM"

Pu3NYECKUil NPAKTUKYM 110
teme "Habmonenus 38E31HOT0
Heba HEBOOPYKEHHBIM TJ1a30M
C UCIIOJIb30BaHUEM

https://m.edsoo.ru/OTLRWY 3PW

https://m.edsoo.ru/Y34AXONLN

https://m.edsoo.ru/8PYJEZY B0

https://m.edsoo.ru/C3HI5S5E4

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

KOMITBIOTEPHBIX MPUIOKEHUN
JUTS OTIPEICIICHHSI TIOJIOKESHHUST
HeOECHBIX 00BHEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOTo
MOJIyLLIApUs U pKUE 3BE3bI"
i "HabaroneHus B Teneckon
JIyHBI, IUTAHET, TYMAHHOCTEN U
3BE3IHBIX CKOILICHUH"

O00011IeHIE U CUCTEMATHU3AIUS
3HaHuil. Pone Gusuky u
ACTPOHOMUU B
SKOHOMHYCCKOH,

146 . 1 https://m.edsoo.ru/ XABKPSEJ3
TEXHOJIOTUYECKOU,

COIIMAIbHOM U 3THYECKOU
cdepax AeITenTbHOCTH
yeJoBeKa

O06001eHne U cucTeMaTH3alus
3HaHUU. Ponib u MecTo Gpu3uku

147 1 https://m.edso00.ru/G145HQT3W

U aCTPOHOMHH B COBPEMEHHOU
HAy4YHOH KapTHHE MUpPa

O0600611eHre U cucTeMaTH3alus
3HaHui. Ponb dusnueckoit
Teopuu B (HOPMUPOBAHUH

MPEJCTaBICHUN 0 (PU3NYECKOM

148 1 https://m.edso0.ru/AOX66 XKGX

KapTHHE MHPa, MECTO
(bu3nvecKoil KapTUHBI MHpPa B
o01IeM psiTy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX


https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

149

150

151

152

153

154

155

156

157

MPEJCTABICHUI O IPUPOJIE

O0001IeHrEe U cUCTEMaTU3 AU
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cUCTEMaTU3 AU
3gagui o treMe "Kunematuka"

O06o001IeHre U cuCTeMaTH3alus
3HaHui no reme "J{unamuka"

O00011IeHIE U CUCTEMATU3AIUS
3gaHui 1o teme "Craruka
TBep0ro Tena"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B ME€XaHUKe"

O06o001IeHe u CUCTEMaTH3 A
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KHUHETUUECKOU
Teopun"

O06o001IeHre 1 CUCTEMaTH3 A
3HAHUH T10 TeEME
"Tepmonunamuka. TennoBbie
MaIInHbI"

O0001IeHe B CUCTEMAaTH3 A
3HaHU# no TeMe "ArperaTHsle
cocTOsIHUS BemecTBa. Pa30BEIC
nepexopl”

O0001IeHe B CUCTEMAaTH3 A
3HAHWH 10 TEME
"Dnektpuueckoe noie"

https://m.edsoo.ru/34RK44YVZ

https://m.edsoo.ru/EOD18QOXGW

https://m.edsoo.ru/VTOF4AUOXU

https://m.edsoo.ru/AS5CPSEJHX

https://m.edsoo.ru/7A6P6FWC2

https://m.edsoo.ru/JRCSWNXDH

https://m.edso0.ru/10P456WQ0O8

https://m.edso0.ru/VOTG69RUR

https://m.edsoo.ru/76P5KZV5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A

158

159

160

161

162

163

164

165

O00011IeHIE U CUCTEMATHU3ALIS
3gagui 1o teMe "TlocTosHHBII
AJIEKTPUYECKUMA TOK"

O00011IeHIE U CUCTEMATHU3ALIS
3ganui 1mo reme "Toku B
pa3nuyuHbIX cpenax”

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe "Marautaoe
nose"

PesepBHblit ypok. O60611eHNE
M CHCTEMAaTH3alis 3HAHUH 110
TeMe "DIeKTpoMarHuTHas
UHIyKIUs"

PesepBHbIit ypok. O600611€HNE
M CHCTEMAaTH3alMs 3HAHUH 110
TeMe "MexaHndeckue
Konebanus"

PesepBHblIit ypok. O60011eHNE
U cUCcTeMaTH3alus 3HaHUH 1o
TeMe "DJIEKTPOMArHUTHBIE
Kosiebanus"

PeseprubIil ypok. O60061eHIE
M CHCTEeMaTH3allMs 3HAHUH I10
TeMe "MexaHndecKkue u
3J€KTPOMAarHUTHHIE BOJIHBI"

PeseprubIil ypok. O60061eHIE
Y CHUCTEMAaTH3alusl 3HAaHUH 110
teme "OnTtuka"

https://m.edso0.ru/86 VR2HMRJ

https://m.edsoo.ru/ESIK18H3F

https://m.edso0.ru/30X0JJYUH

https://m.edsoo.ru/LUNKZLUR7Y

https://m.edsoo.ru/3FO7MLKSL

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/JDEW35XXF

https://m.edsoo.ru/WJLMATIT6



https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6

166

167

168

169

170

PesepBHeIit ypok. O6001ICHNE
U CUCTEMATHU3aLMs 3HAHUHN 110
TeMe "OcuoBel CTO"

PesepBHeIit ypok. O6001ICHNE
Y CUCTEMAaTH3aIHsI 3HAHUH T10
teme "KopnyckynspHo-
BOJIHOBOM nyanu3m"
PesepBHEIit ypok. O600ICHHE
Y CUCTEMAaTH3aIHsI 3HAHUH 110
Teme "®usnka aroma"

PesepBHblit ypok. O606111eHNE
M CHCTEMAaTH3alis 3HAHUH 110
Teme "®u3nKa aTOMHOTO sjipa
Y DJIEMEHTapHBIX YacTUIl"

PesepBHblIit ypok. O60011eHNE
Y CHUCTEMAaTH3alusl 3HAaHUI 110
TeMe "DIeMEHThI
acTpopu3uku"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170

16

https://m.edsoo.ru/NB6V3ZB81

https://m.edsoo.ru/3G6FJ3FFN

https://m.edsoo.ru/HGF8GQ8A5

https://m.edso0.ru/3RSUU1P8G

https://m.edso00.ru/GODTDS8IRQ



https://m.edsoo.ru/NB6V3ZB81
https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
NPoBEPSIEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

10.6

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh HAa MpUMEpaxX pojib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKH
Y TEXHOJIOTHH, B IPAKTUYECKOU JEATEIbHOCTH JIIOIEH

Y4YuThIBaTh TPaHUIBI TPUMEHEHUS HM3YYCHHBIX (PU3UUECKHX MOJIEIIeH:
MaTepHaibHas TOUKa, MHepPIHaIbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJEIU CTPOCHHS ra30B, )KUIKOCTEN U TBEPABIX TEI,
TOYCUYHBIN AICKTPUICCKUH 3apsl — MPH pelIcHUH (HU3UYSCKHUX 3a71a4

PacrioznaBath pusnueckue siBieHUs (IIPoOIecchl) U OOBICHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJAPHO-KUHETUYECKOW TEOpUU CTPOEHUS
BEIIECTBA M OJEKTPOJAMHAMHUKU: PABHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JIBM)KEHHE, CBOOOJHOE TAaJeHUE TeJ, IBWXKEHHE 10
OKPY)KHOCTH, HWHEpIHSA, B3auMojeiictBue Tei; auddysus, OpOyHOBCKOE
JIBIDKCHUE, CTPOCHHUE >KUAKOCTEH W TBEPABIX TEJ, U3MEHEHHE O00BhEMa Tel
IpU  HarpeBaHWU (OXJIAKIEHWH), TEIJIOBOC paBHOBECHE, HCIApCHHE,
KOH/JIEHCAllUsl, TUTAaBJICHUE, KPUCTAJUIM3alUs, KAUIIEHUE, BIaXKHOCTh BO3/1yXa,
MOBBIIICHHUE JABJICHUS T'a3a [IPU €r0 HarpeBaHUU B 3aKPBITOM COCYE, CBA3b
MEXIy MapaMeTpaMu COCTOSIHUS ra3a B MU30IPOLIECCAX; SJIEKTPU3ALMS Tel,
B3aMMO/ICVICTBUE 3apsI0B

OnuceBaTh MEXaHMYECKOE JBIDKEHHUE, UCIIONb3Ysl (GU3NUYECKUE BEIUYHHBIL:
KOOPJAMHATA, MYyTh, [IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMIIYJIbC ~ TeJla, KUHETUYEeCKas DHEpPrus, IOTCHUUalIbHAsA JHEPIHs,
MexaHudeckass paboTa, MeXaHHW4YecKas MOIIHOCTb, TpU  OMHMCAHUM
MPABWIBHO TPAaKTOBaTh (PM3UYECKUN CMBICI HCIHOJB3YEMBIX BEJIUYMH, MX
0003HAaYeHMs] U EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(Gu3HYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3Y4YEHHBbIE TEIJIOBBIE CBOMCTBA TE€N U TEIUIOBBIE SIBIICHUA,
UCTIONB3YS (hM3MUECKHe BETUYMHBL: JaBIIEHUE Ta3a, TeMIepaTypa, CpeaHss
KHHETHYeCKas SHEPTUs Xa0THYECKOTO JIBIDKCHUSI MOJICKYII,
CpPEIHEKBaJpaTUYHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSISI dHEprus, padbora raza, KOIPGUIMEHT TMOJIE3HOTO JACHCTBUS
TETJIOBOTO JBUTATEJIS; TIPU ONMKUCAHUH TPABHIIBHO TPAKTOBATh (PU3NUECKUIA
CMBICTT UCHOJB3YEMBIX BEITHYMH, UX OOO3HAYCHUS M €IUHUIIbI, HAXOIUTh
dbopMyIbl, CBS3BIBAIONIME JAaHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTHMH
BEITMYMHAM

OmnucelBaTh  HW3y4YEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BEHIECTBA U
AIIEKTpUYECKUE SBJIEHUS (MPOIECCHI), UCTONb3Yys (U3NYECKUE BETUYUHBI:



10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHLIKaN, Pa3HOCTh MOTEHIIMAIOB; MPHU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICIT HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIIME JTAHHYIO (DU3MYECKYI0 BEIMYHUHY C
JIPYTMMH BeTUYMHAMHU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHbl M TPUHIUIIBLI: 3aKOH BceMupHoro tarorenus, I, Il m III 3akoHbI
HploTOHa, 3aKOH COXpaHEHUS MEXaHWYECKOW IHEPruH, 3aKOH COXpPaHEHUS
UMITyJIbCA, TMPUHLUI  CYNEPHO3UIUH CHJ, MPHUHLUI PaBHONpPABUS
MHEPLUUATIBHBIX CHUCTEM OTCYETa; MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHMS BEIIECTBA, IAa30BbIE 3aKOHbI, CBA3b CpEIHEH KUHETHYECKON
SHEPTUU TEIUIOBOTO JBHMKCHHUS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoH,
NEepBBIH 3aKOH TEPMOJMHAMHUKHU; 3aKOH COXpPAHEHHUS 3JIEKTPUUYECKOIO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MPUMEHUMOCTH

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuyaTh  yCJIOBUS UX  0€301acHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHHU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBath npodiemy (3aaady) U THUIOTE3y YY4EOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 IMPEIJI0KEHHOTO 000pYyI0BaHUS, TIPOBOJUTE OIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3UYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pe3ylbTaThl  MONYyYEHHOM  3aBUCHUMOCTHU
(GU3NYECKUX BEIUYMH B BHJE TAaOMUIl U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeIOBaHMS

CobmroiaTe mpaBmiia 0€30MacHOro TPyAa NPy MPOBEIECHUN UCCICTOBAHHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYTOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3alaHHOW (PHU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aaui BBIOUPATh (PU3UYECKYI0 MOJAEIb, BBIICTATh (PU3HUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHUS (PU3MUECKOU BEITMYHUHBI

Pemiate Ka4C€CTBCHHBIC 3agadu: BBICTPAanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC



10.15

10.16

10.17

10.18
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Kon
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11.2

11.3

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

Hcnonb3oBaTe  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Yy4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH NOTY4aEMyIO HH(GOPMAIHIIO

[TpuBOIUTE IPUMEPHI BKJI/Ia POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHI

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3HMKE B MOBCEIHEBHOW KHU3HH
st obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C NpuOoOpaMH |
TEXHUYECKUMHU YCTPOMCTBaMU, IUISI COXPAHEHUS 3J0POBBS M COOJIOJICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpere

PaGorarh B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHpPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAlMsSX, aJCKBATHO
OLICHUBATh BKJIAQJ KAXKIOTO W3 YYaCTHUKOB TPYIIbI B pEIICHHE
paccMaTpuBaeMoid MPoOIeMbI

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTeIbLHON NPOrpPaMMBbl CpeIHero 001ero oopa3soBanus

JleMOHCTpHpOBaTh Ha MpPUMEPaxX poJib U MecTo (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHpPA, B PA3BUTUHU COBPEMEHHON TEXHUKHU
W TEXHOJOTHM, B MPAKTUYECKOW JEITEIBbHOCTH JIOJEH, ILEIOCTHOCTh M
€AMHCTBO (PU3MUECKOU KapTUHBI MUPa

YYuTHIBaTh T PpaHUIbl MPUMCHCHUA HN3YUYCHHBIX (I)I/ISI/I‘ICCKI/IX MOJETIeH:
TOYCYHBIN BHCKTpI/I‘IeCKI/Iﬁ 3apsan, sACpHad MOACIb aTOMa, HYKJIIOHHas
MOZCIIb aTOMHOTI'O Apa IMpU pCUHICHUN (I)I/I3I/I‘IGCKI/IX 3aaaq

Pacrnio3HaBaTh pu3uveckue sBieHus (MPOLECcCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB  9JIGKTPOJMHAMUKUA M KBAaHTOBOW (U3UKU: 3IIEKTpUYECKas
IIPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE IEHCTBUS
TOKa, B3aUMO/JICIICTBHE MarHUTOB, JIEKTPOMAarHUTHasE HHAYKIUS, JeiicTBUe
MarHUTHOTO TIOJISI HAa TMPOBOJAHWK C TOKOM W JBWKYIIUICS 3aps,
AIIEKTPOMarHUTHBIE Kosie0aHus u BOJIHBI, MPSIMOJIMHEHHOE
pacrnpocTpaHEeHHE CBETa, OTpa)KeHHe, MpelloMJIeHHue, HHTephepeHIns,
mubpaknus U NoJspU3alus cBeTa, AUCIEPCHs CBeTa, (POTOIIEKTPUUECKUN
abdext (pororddexT), cBeToBOE AaBiIeHHE, BOSHUKHOBEHHE JTHHEHYATOTO
CIeKTpa  aTroMa  BOJOpOJA,  €CTeCTBEHHas W HCKYCCTBEHHas



11.4

11.5

11.6

11.7

11.8

11.9

11.10

pPaanOaKTUBHOCTDb

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YICKTPUUECCKUN 3apsif, CUJla TOKA, JIEKTPUUECKOE HAIPSKCHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHnuanos, JJC, pabora
TOKa, MHIAYKIMS MarHUTHOro 1mois, cuina Awmmepa, cwia JlopeHna,
WHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepuoJl U 4acToTa KoJieOaHui B KoseOaTeIbHOM KOHTYpeE, 3aps] U cuia
TOKa B Ipollecce TapMOHHUYECKMX 3JIEKTPOMAarHUTHBIX KosieOaHuH,
(GoKycHOE pacCcTOSIHHE M ONTHYECKas CHJa JIMH3BL, TPH OMHCAHUH
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEJIMYHMH, UX
0003HAUeHHsI W EIUHMIIBI, YKa3bIBaTh (OPMYJIBI, CBA3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
(u3HYEeCKHEe BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrUsl M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHWUU MPABUIBLHO TPaKTOBATh
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEITUYHUHY C
JPYTMMH BETUUMHAMU, BBIUUCIISITH 3HAaUeHNE (PU3UYECKON BETUUHHBI

AHanm3upoBath (HU3NYECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PH3NIECKUe
3aKOHBl M NPHUHLUIBLI: 3aKkoH OMa, 3aKOHbI IOCJIEI0BAaTEIbHOTO U
HapajyIeIbHOTO COEAUHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
AIIEKTPOMAarHUTHOM MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETA, YPaBHEHUE
OnHmTeiiHa 118 QoTtosddexTa, 3aKOH COXpAaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4HCla, MOCTyNaTel bopa, 3aKOH pagrOaKTHUBHOIO
pacnaza; mpu 3TOM pa3IuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXE€HHWE M ycjoBHMsl  (TpaHMIbl,  oO01acTu)
PUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMUM MAarHUTHOTO  TOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuiibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajoM,
TOHKOH JTUH30U

BrimmonaaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MponecCOB C UCITOJB30BAHUEM IMPAMBIX H KOCBEHHBIX I/ISMepeHI/II;'I; IIpu 5TOM
dbopmynupoBath podieMy (3a7ady) U THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pyI0BaHUS, MPOBOJUTE OTBIT
1 GOPMYIUPOBATH BBHIBOJIBI

OcyiiecTBIsITh MpsiMble M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO HM3MEpEHUs U MCHOJIb30BaTh



11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCHMOCTH (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBAThH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BBHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBAHMS

Cobmoath mpaBuiia 0€30MaCHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW  H
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB u
1abopaTopHOTro 000pPYIOBaAHUS

Pemate pacuérHble 3agauM ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIEIBIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4u BHIOMPATh (PU3UYECKYI0 MOJCIb, BBIICIATh (PU3UUECKHE BEITUYHHBI
U (QOopMyIBl, HEOOXOAWMBIC JUIsI €€ pelmICHHsS, MPOBOAUTH PACU€Thl U
OIICHUBATh PEATbHOCTb IMOJIYYCHHOTO 3HAYCHHS (PH3UICCKON BEITMUUHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOIT'MYCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOfI Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonb3oBaTh  HpU  pelleHUH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM Ui IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud U MpeJICTaBlIeHUs Y4eOHOH M  Hay4yHO-IOMYJIIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh M0JIy4yaeMyl0 HH(pOpMaLuIo

OOBSCHATh TPUHIMUIBI JEWCTBHS MAIIUH, NPHOOPOB M TEXHHYECKHUX
YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 HCMIOJIb30BAaHUS B
MOBCEIHEBHON KU3HHU

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnonp30BaTh TEOpEeTUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust Oe3omacHOCTM TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT0 IOBEICHUS B OKPYXKAIOILIEH cpee

PaGorate B rpymnme C BBIMOJHEHUEM pA3IUYHBIX COIMATIBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAMOHAIBHO PACHpeNesaTh 00S3aHHOCTH U
IJIAaHUPOBATE JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyalHMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAO0ro W3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIEMBI
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2.1

Koa npoBepsiemoro

3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

1.2

2.11

2.1.2

2.1.3

2.14

2.15

2.1.6

2.1.7

®uszuka — Hayka o mnpupone. Hayunsle meTonbl
ITIO3HAHMS OKpYyXkKarouero Mupa. Pons sxkcriepuMenra
U TEOpUUM B IIpolleCC€ IO3HAHUA IPUPOABL.
OKcrepuMeHT B (pusuke

MopenupoBanne  (U3MYECKHX  SBICHHH U
nporeccoB. Hayunple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH
¢u3nvecknx 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Pomre um wMecro ¢msuku B opMupoBaHUH
COBPEMEHHOM  HAay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH IEeSITENbHOCTH JIIOeH

MEXAHUKA
KMHEMATHUKA

Mexanudyeckoe  aBwkeHue.  OTHOCHUTEIBHOCTh
MexaHudyeckoro aBmwxeHus. Cucrema orcuéra.
Tpaexropus

[lepemernienue, CKOpoCTh (CpedHsisi  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHallbHOMN
TOYKH, HUX HpOGKIII/II/I Ha OCHU CHUCTEMBI KOOp)II/IHaT.
CrnoxxeHue mepeMeIeHruil U CJI0KEHUE CKOPOCTeH

PaBHOMEpHOE U PaBHOYCKOPEHHOE IPSAMOJIUHENHOE
IBIWKEeHHE. ['paduku 3aBUCUMOCTH KOOpPJIMHAT,
CKOPOCTH, YCKOPEHMS, IyTH U TEepEeMENICHUS
MAaTepHAIbHON TOUYKH OT BPEMEHH

CBobonHOe nmasieHne. Y cKopeHHe CBOOOJHOTO
naJIeHus

KpuBonnnuelinoe JIBUYKEHUE. PaBrOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
VYrioBas CKOpOCTh, JIMHENHAsT CKOpOCTh. [lepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHUE
TexHUUYEeCKHE YCTPOWMCTBA: CHUIOMETp, JBUKECHHE
CHApSJIOB, IIEMTHBIE U PEMEHHBIE NepeIadn
[IpakTueckue paboTel. M3mMepeHne MIrHOBEHHOM
ckopoctu. HccnenoBaHre COOTHOIIEHUS MEXKIY
MyTSIMU, MPOUJIEHHBIMU TEJIOM 3a



2.2

2.3

2.2.1

2.2.2

2.2.3

224

2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

2.3.1

2.3.2

2.3.3
2.34

IIOCJIEZI0BATEIbHBIE PABHBIE MPOMEXKYTKH BpPEMEHU
IIPU PABHOYCKOPEHHOM JIBUKEHUM C Ha4YaJIbHON
CKOpPOCTbIO, paBHOW Hy0. M3yueHue nBUKEHUS
mIapvKa B BSA3KOM >KMJAKOCTU. M3yueHue NBUKEHUs
Tena, OPOIIEHHOTO TOPU30HTATBHO

JTMHAMUKA

[Ipunmun  otHocutenbHOCTH ["anuines.  IlepBsiit
3ak0oH HprotoHa. lHepuaibHble CUCTEMBI OTCUYETA

Macca tena. Cuna. [IpuHIun cyneprno3uiuy Cuil

Bropoii 3akoH HproTOHA [1711 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucreme otrcuéra (MCO). Tperuit
3akoH HploTOHA /17151 MaTepHalIbHbIX TOUYEK

3aKkOoH BCEMHUpPHOro TsAroreHus. Cuna TSDKECTH.
ITepBas kocMudeckas ckopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKCHHUSI M cuiia TpeHus mokos. Koadduuument
TPCHUA. Cuita COIMPOTUBJICHUA NPU ABUXCHUU TCJIa
B XKHUJAKOCTH HJIU I'a3€

[TocrynarensHOe W  BpamaTeIbHOE  JIBHYKCHUE
abCOI0THO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpalllCHHUS.
[Inedo cumel. YcinoBust paBHOBECHUS TBEPIOTO TEa B
HUCoO

TexHu4eckne yCTpONCTBA: NOAIIUITHUKY, ABUKECHUE
HCKYCCTBEHHBIX CITyTHHUKOB

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MOJ AEHCTBHEM
HECKOJIBKMX CHJI. MccienoBaHue 3aBUCHUMOCTH CHIT
YOPYrOCTH, BO3HHUKAWIIUX B JAePOpMUPYEMON
NPYXUHE W PE3MHOBOM 00pasiie, OT BEIMYUHBI UX
nedopmaruu. VMccrnenoBanue ycClIoBUN paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIECHUS

3AKOHbBI COXPAHEHN A B MEXAHUKE

NMnynsc ~ MarepuanbHOM  TOYKH,  CHCTEMBI
MaTepHalbHBIX TOYEK. IMITyJIbC CHIIBI M N3MEHEHNE
HMITyJIbCa Tella

3akoH coxpaHeHust nMmiyiabsca B MCO. PeaktuBHOE
JIBUKECHHE

Pa6Gora cunel

MoIIHOCTh CHIBI



3.1

2.3.5

2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

Kunernueckass »sHeprusi MaTepUalbHOM  TOYKH.
TeopeMao KUHETUYECKOMN YSHEPTUHN

ITorenumanpHas 3Heprus. IloreHnuanbHas >Heprus
yOpyro neopMUPOBAHHOM MPY>XUHBI.
[TorennuanbHast HEPrus Tesa BOIU3H MOBEPXHOCTH
3emiu

IToTreHuManpHbBIe U HENOTCHIMAIBHBIE CUIIbL. CBA3b
pabOThl HENMOTEHIMAJbHBIX CHJI C HM3MEHEHUEM
MEXaHUYECKON SHEpPruu CHUCTEMBI Tell. 3aKOH
COXPaHEHHUsI MEXaHUYECKOW SHEPTUH

Yupyrue u Heynpyrue CTOJIKHOBEHHUS

TexHudyeckue  yCTpPOMCTBA:  JABMIKEHUE  PakeT,
BOJOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET
[TpakTuyeckue padboTsl. M3ydueHue cBs3M CKOPOCTEH
Tel NIpU Heynpyrom ynape. MccinemnoBanue cBA3u
paboOThl CHJIBI C U3MEHEHUEM MEXaHMYEeCKOM
SHEPIUHU Tea

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

3.1.3

3.14

3.15

3.1.6

3.1.7

3.1.8

OcHoBHbIE IIOJIOKEHUS MOJIEKYJIAPHO-
KMHETUYECKOM Teopuu. DbpOyHOBCKOE JBHIKEHHE.
Hduddysus. Xapakrep ABIKEHUS U B3aUMOICHCTBHS
YaCTHL| BELIECTBA

Mogenu CTpoeHMs Ta30B, KUIAKOCTEH MU TBEPIBIX
Tel U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE
STHUX MOJIEJIeN

Macca MOJIEKYII. KonuuectBo BEILIECTBA.
[TocTostHHast ABoraapo

TermmoBoe  paBHoBecue. Temmepatypa u €€
n3mepenue. [lkana remneparyp Llenscus

MO,Z[CJ'IB nACaJIbHOro rasa. OcHoBHOE YpaBHCHHC
MOHGKynSIpHO-KI/IHeTH‘{eCKOfI TECOpHUU HACAIBHOTO
rasa

AlcomoTHas Temreparypa Kak Mepa CpegHei
KMHETUYECKOM DHEPruU  TEIIOBOTO  JABUKEHUS
yactul rasa. lllkama remneparyp KenbBuHa
VYpasuenne Kianeiipona — MenaeneeBa. 3akoH
JlanbTOoHA

I"a3oBbIe 3ak0HBI. 30mponiecchl B neanbHOM Tase ¢
ITIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMA,
n30xopa, n3odapa



3.1.9

3.1.10

321

3.2.2

3.2.3

3.2.4
3.2

3.25

3.2.6

3.2.7

3.2.8

TexHUUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

[TpakTrueckue pabotel. M3mMepenne Macchl BO3ayxa
B KJIaCCHOII KoMHare. MccnemoBaHue 3aBUCUMOCTU
MEXIy T[apaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO

rasa
OCHOBbI TEPMOJINMHAMUKNA
TepmonuHamuueckas cucrema. BuyrpeHHss

SHEPTUsI TEPMOJMHAMHYECKOU CHUCTEMBI U CITIOCOOBI
e€ u3MeHeHUs]

KomngectBo Ttemnotsl u  paborta. BuyTpennss
SHEPrusl OJHOATOMHOIO UCAILHOTO Ira3a

Busl TEeIIoNepeIaun: TETIONPOBOIHOCTb,
KOHBEKIIMSI, M3JIydeHue. TemnoéMKOCTh — Tena.
VYnaenpHas  TEIIOEMKOCTH  BeIlecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPH TEIJIoNepeade

[lepBblii 3akoH TepMoAuWHAMUKHU. [IpumeHeHUe
MEPBOT0 3aKOHA TEPMOJAMHAMUKH K H30MPOLECCaM.
I'padmyeckas uHTEpIperanus paboThl raza

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIIEUCTBUS
TEINIOBBIX MamuH. [IpeoOpazoBaHus JHEPruud B
TEINIOBBIX MamuHaxX. Koadduiument moae3Horo
nerictBus (nanee — KI1J1) termoBoit Mmamuabl. [y
Kapno u ero KII/]

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IpOLECCOB B IpuUpone. TeIruioBble JIBUTraTENM.
DKOJIOTHYECKHE MPOOIEMbI TETNI0OIHEPTETUKH
TexHu4eckne yCcTpoMCTBA: JBUIATENb BHYTPEHHETO

Cropanusi, ObITOBON XOJOIUIIBHUK, KOHJIUIIHOHED

[Tpaktnyeckue pabotel. M3mepeHue ynenbHOM
TEIJI0OEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

33.1

3.3.2

3.3

3.3.3

3.34

[TapooOpa3zoBanne u KoHaeHcanws. Mcmapenune wu
KHATICHWE. YJenpHasl TemioTa MapooOpa3oBaHMS.
3aBUCHMOCTD TeMIIepaTyphbl KUTICHHSI OT JIaBJICHUS

AOcomoTHas U OTHOCUTENIbHAS BIIaXXHOCTh BO3TyXa.
Haceliennsiit nap

Teépnoe Ttenmo. Kpucramnuueckue u amopdHbie
Tena. AHMU30TPONUS CBOWCTB KpucTayioB. JKuakue
Kkpuctaiasl. COBpeMEHHbIE MaTEpHUAIIb

[InaBnenne W KpucTauM3anus. Y aeiabHas TEmioTa
iassenus. Cyomumanus



4.1

4.2

3.35

3.3.6

3.3.7

411

4.1.2
413
414

415

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

YpaBHeHHEe TEIIOBOTO OamaHca
Texnuueckue yCTpOiiCcTBA: TUTPOMETP u
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU TMOTYYCHUS
COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUU
[IpakTuueckue paboTel. M3mepeHue BIAKHOCTH
BO3/yXa

SJIEKTPOAMHAMUKA

DJIEKTPOCTATHUKA

DnekTpu3anus Tel. JJeKTpuueckuid 3apsia. J[Ba
BU/JIA DJICKTPUUECKUX 3apsiIOB
[IpoBOIHMKY, AUBIEKTPUKHU U TOTYIIPOBOAHUKH
3aKOH COXpaHEHHs SJIEKTPUUECKOTO 3apsiia
BzaumopeiictBue 3apsanoB. 3akon Kymona
DJIeKTpUUYECKOe ToJie. Hanpsoxénnoctsb

aNeKTpuueckoro mnois. [lpuHuun cynepno3uuuu.
Jlunnu HanpsSKEHHOCTH SJIEKTPUUECKOTO OIS
Pa6ota cHII 3JIEKTPOCTATHYECKOIO TTOJISL.
Ilorennuain. Pa3HocTh NOTEHIINAIOB

[IpoBOMHUKKM ¥  JOUAJNEKTPUKA B  TOCTOSSHHOM
ANEKTPUIECKOM oJje. HusnexTpudeckas
MIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHaeHcaTtop. neKTpoEMKOCTb
MJIOCKOTO KOHJEHCATOpa. ODHEPrHs 3apsHKEHHOTO

KOHJICHCATOpa
TexHuueckue YCTpOMCTBA: AJIEKTPOCKOII,
DIIEKTPOMETP, AIIEKTPOCTATHYECKAS 3alIuTa,
3a3eMJICHHE  JJIEKTPONPUOOPOB,  KOHJAEHCATOP,

KCEPOKC, CTPYWHBIN ITPUHTED

IIpakTueckue paboTHI. N3mepenune
JIEKTPOEMKOCTH KOHAECHCATOpa

[OCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

4.2.2

4.2.3

4.2.4

CPEJIAX

Vcnosus CYIIIECTBOBAHUS MOCTOSTHHOTO
anekTpudeckoro Toka. Microunnku Toka. Cuma Toka.
ITocTosHHEBIN TOK

Hanpsixenue. 3akon Oma ii1s yyactka 1enu
DJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnensHOE
COTIPOTHBIICHHE BEIIECTBA

HOCJ’ICHOB&TCJ’IBHOC, nmapajiyieJibHOC, CMCIIAHHOC
COCOIUHCHHUEC ITPOBOIHUKOB



4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

11 KUIIACC

Kon Koanposepsiemoro

pasaejia 3JIEMEHTA
4

Paborta snekTpuyeckoro Toka. 3akoH Jkoyms —
Jlenna

MOIIHOCTB MEKTPHUECKOTO TOKA
anekTponBwkymas cuia (manmee — DOJIC) wm
BHYTpEHHEE COINpPOTUBICHHE MCTOYHHUKA TOKA.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
anekTpuyeckoii uenu. Koporkoe 3ambikaHue

DJEeKTpOHHAsT MPOBOJUMOCTh TBEPABIX METAILIOB.
3aBUCHUMOCTh  COINPOTUBIEHUS  METAUIOB  OT
Temreparypbl. CBEpXIIPOBOAUMOCTh

OnekTtpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonHuku. CoOcTBeHHass M IpUMECHas
IIPOBOAMMOCTh IMOJYIPOBOAHUKOB. CBolicTBa p-N
nepexoza. [lomynpoBogHuKoBbie TpHOOPHI

BJICKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJINTAX.
BJICKTpOJ'II/ITI/I‘leCKaH Jucconuanms. 9JICKTpOJ'IPI3

DneKTpuueckuii Tok B razax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psan. Pasnuunble THIBI
CaMOCTOSTENIbHOrO pa3psana. Monuus. [1nazma

TexHu4yeckne yCTpOMCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKa, 3JEKTPOHArpeBaTe/IbHbIE
puOopsI, JJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIH JHOI,
TEPMUCTOPBI U (doTope3nucTopsl,
MIOJIYTIPOBOIHUKOBBIN TNOJ, TaJbBaHUKA
[IpakTnueckue paboThl. l3yueHue cmemaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COINPOTHBJICHUS. Habmtonenue
AIIEKTPOJIA3A

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUS

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS UHAYKIWA

4.3

43.1

IlocrossHHEIE MAarduThbl. BzaumoaerictBue
HOCTOSIHHBIX MAarHUTOB



5.1

43.2

4.3.3

4.3.4

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4311

4.3.12
4.3.13

4.3.14

4.3.15

MarnutHoe 1osne. BeKTop MarHUTHOW WUHAYKIUH.
[Ipuniun cynepno3uuuu. JIMHUM MarHUTHOMN
MHAYKIUK. KapTuHa TUHUNA MarHUTHOW MHIYKLIIMHU
I10JISI IOCTOSIHHBIX MAarHUTOB

MarnuTtHOe 1ose npoBoJHUKA ¢ TOKOM. Kapruna
JUHUW TOJsL JJIUHHOTO MPSIMOTrO MPOBOAHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKUA C
TOKOM. OnbiT  Opcrena. BzaumoneiictBue
MPOBOJHUKOB C TOKOM

Cuna Amriepa, €€ MOJlyJIb U HalpaBJICHHUE

Cuna Jlopenna, e€ Moaynb | HampaBJICHHE.
JIBi>KeHHE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noJie. Pabora cumnsl Jlopenia

SIBneHME 3IEKTPOMAarHUTHON UHTyKITUN

[ToTok BeKTOpa MArHUTHON MHIYKLIUHU

OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOU
unaykuuu Papajes

Buxpesoe snexrpuyeckoe none. 31C uHAYKIINHU B
MPOBOJIHUKE, JIBIKYIIEMCS TOCTYNaTeIbHO B
OJIHOPOJTHOM MarHUTHOM I10JIe

IIpaBuno Jlenna

NupyktuBHOCTh. SIBNeHne camounaykuuu. J/C
CaMOMHIYKIUHU

DHeprusi MarHuTHOTO TIOJISI KATYIIKA C TOKOM
DNEeKTPOMArHuTHOE TOJIe

TexHUYecKre yCTpOMCTBA: MOCTOSHHBIE MAarHUTBHI,
AJIEKTPOMATHUTBI, 3JIEKTPOJBUIATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTULl, NHAYKI[MOHHAS I€Yb
[Ipaktuueckue pabotel. M3yueHne MarHUTHOTO
MOJIsl KaTylIKA ¢ TOKOM. MccinenoBanue aencTBUs
MOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnegoBanue SIBIICHUS 3JIEKTPOMArHUTHOMN
WHIYKIUU

KOJIEBAHUSA 11 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

512

5.1.3

Komnebarennpuas cuctema. CBoOOmHEIE KOIEOAHUS.
I'apmonnueckue konebanus. Ilepuon, wacrora,
amIuTyzaa u Qgasza koneGaHui

[IpyxvHHBIN MagsTHUK. MaTemMaTU4eCKUN MassTHUK

ypaBHCHI/Ie TapMOHHUYCCKUX KoJIeOaHMIA.
Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUC



5.1.4

5.15

5.1.6

5.1.7

5138

5.19

5.1.10

5.1.11

5.1.12

KOJIE0ATEIBHOTO ABUKECHUS

[IpeBpamienue »HEpruM IOpH  TapMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoyieOaHUU
MCXO/IHOM BEJIWYHMHBI C aMIUIUTYJAaMH KoJeOaHul
€€ CKOpPOCTU U YCKOPEHMS

KonebaTenpHbIit KOHTYP. CBoOopaHbIe
DJIEKTPOMArHUTHBIE KOJICOaHHS B  HJCATLHOM
KOoleOaTeIbHOM  KOHType. AHAJOTHUS  MEXAY
MEXaHHYECKUMU u 3JIEKTPOMArHUTHBIMH
konebanusmu. ®opmymna Tomcona

3aKOH COXpaHEHHUs DSHEPruu B  HJEATHLHOM
K0J1e0aTeIbHOM KOHTYpE

Boinyx1eHHbIE MeXaHUYECKHE KOJIeOaHusl.
Pe3onanc. Pe3onancHas kpuBas. BeiHyXIeHHBbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennsblii Tok. CHHYCOUJANbHBIN TIEPEMEHHBIN
TOK.

MoIHOCTh IIEPEMCHHOI'O TOKa. AMHJII/ITy,HHOG n
HeﬁCTBYIOIHCG 3HAYCHUEC CUJIbI TOKA U HAITPSXKCHUA

Tpanchopmarop. IIpousBoacTtBo, mnepenaua u

notpebieHue AIEKTPUUYECKOM SHEPIHH.
DKOJIOTHYEeCKHEe  PUCKM  TpU  MPOU3BOJCTBE
AIEKTPUYECKOM SHEPTHH. Kynbrypa

HCIIOJIB30BAHHUA JJICKTPOSHEPIUU B HOBCGI[HGBHOﬁ
KHU3HU

TexHunueckue YCTPOMCTBA: celicmorpad,
JJIEKTPUYECKUI 3BOHOK, JIMHUHU JJIEKTpoIepead

[TpakTiueckue paloTBL. HccnenoBanue
3aBHCUMOCTH IEpPHO/Ia MaJIbIX KoJieOaHUil rpy3a Ha
HUTM OT JUIMHBI HUTH M  Macchl Tpy3a.
HccnenoBanue NEPEMEHHOTO TOKa B ILEMH U3
MIOCJIEZIOBATENbHO COEAMHEHHBIX KOHJEHCATOPA,
KaTYyIIKH U PE3UCTOpa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521
5.2
522

5.2.3

MexaHunueckue BOJTHBI, yCIIOBUS
pacrnpocTpaHEHHS. [Tepuon. CxopocTthb
pacrpoCcTpaHeHHs ¥ JTMHA BOJHEL. [lonepednsie u
MIPO/IOJIEHBIC BOJTHBI
WNurepdepennus u T paKIus
MEXaHUYECKUX BOJTH
3Byk. CkopocTh 3ByKa. I'poMKOCTb 3ByKa. BricoTa
tToHa. TemOp 3ByKa



5.3

5.2.4

5.25

5.2.6

5.2.7

5.2.8

531

5.3.2

5.3.3

5.34

5.35

5.3.6

5.3.7

5.3.8

539

DJIEKTPOMAarHUTHbBIE BOJHBL. Y CIIOBUSI U3JIyUYECHHS
AJIEKTPOMArHUTHBIX BOJH. B3auMmHuas opueHTanus
BeKTOpoB E, B 1 v B 37€KTpOMarHMTHON BOJIHE B
BaKyyMme

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)XXCHHE,
IIPEIOMIIEHUE, noJisipu3anus, T paxius,
untepdepenus. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

Illxkana »smeKTpOMarHUTHBIX BOJH. lIpumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[lpuHuMnIBI ~ paguocBsi3W U TENEBUICHHUSL.
Panuonoxanus. DIeKTpOMarHUTHOE 3arpsi3HEHHE
OKPYXaIOIEH Cpeabl

Texnuueckue yCTpOIiCTBA: MY3bIKAJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JAMAarHOCTHKA B
TeXHUKE W MEIUIMHE, pajap, pPaAuONpHEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neub

OIITUKA
IIpsMonuHENHOE  pacIpOCTpPAaHEHHE CBETa B
oaHopoHoM cpene. JIyd cBeta
Otpaxenue cBera. 3aKOHBI OTPaXXEHHUS CBETa.
[TocTpoenue n300pakeHHi B INIOCKOM 3epKajie

[Ipenomienue cBera. 3aKOHBI IIPEIOMIICHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonnoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

Hucnepcus cBeta. CloxXHBIN cOCTaB OEIOT0 CBETA.
[IBer

Cobuparorue M paccerBarolIve JUH3BL. TOHKas
nrH3a. POKYCHOE PAaCCTOSIHUE U ONTUYECKask CUJia
TOHKOM JuH3bL. [locTpoeHue un300pakeHuil B
coOuparoMx U pacceuBarolux JuH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEIMYEHHUE, JaBAEMOE JINH301

IIpenenst [IPUMEHUMOCTH F€OMETPUYECKON
ONTHUKH

WnTepdepenius ceera. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOI01eHus MaKCHMYyMOB u
MUHUMYMOB B UHTEp(EPEHIIMOHHON KapTUHE OT
JBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB

Hudpakuus cBera. JudpakuuoHHas pemeTka.
VYcnoBue HaOMIOAEHUS TIaBHBIX MAaKCUMYMOB IIpH
MMaJIEHUM  MOHOXpPOMAaTHYECKOTO  CBE€Ta  HA



5.3.10

5.3.11

5.3.12

TU(PPaKIUOHHYIO PEIIETKY
[Tonsipuzanus csera

TexHuueckue YCTPOMCTBA: OYKHU, ayna,
¢doroanmnapar, IIPOEKIIMOHHBIN amnmnapar,
MHUKPOCKOII, ~TEJECKOIl, BOJIOKOHHAs  OIITHKA,
JU(pPaKLMOHHAS PEIETKA, MOISIPOUL]

[IpakTnueckue pabotbl. M3MmepeHue noxazaTesns
MPEJIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHuil B nuH3ax. HaOmrogenue aucnepcuu
cBeTa

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

6.4

7.11

7.1.2

7.1
7.1.3

7.1.4
7.15

7.1.6

7.2.1
7.2

7.2.2

I'panuus MIPUMEHUMOCTH KJIACCUYECKOU
MexaHukd. [loctynarsl TeOpur OTHOCUTEIBHOCTH:
WHBAapUAHTHOCTb MOJIYJSl CKOpPOCTHM CBE€Ta B
BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
3aMeUIeHHe BPEMEHHU U COKPAILEHUE JJIMHBI
DHeprusi ¥ UMIyJIbC CBOOOTHON YaCTHUIIBI

CBsi3p  Maccel C DHEPrHEH U HUMILYJIBCOM
CBOOOJHON YacTULbl. DHEPIUs MOKOsI CBOOOJHOM
YacCTHUIbI

KBAHTOBA ®U3UKA
BJIEMEHThI KBAHTOBOM OITTUKN

@®otonsl. dopmyna Ilnanka cBgI3u dHEPruu
¢doToHa € ero yacToTod. DHEprust M HMILYJIbC
dotoHa

OtkpeiTre U uccnenoanue porodddexra. OnbIThI
A.T'. CroneroBa. 3akoHbl (hoTOdIPdeKTa

VpaBHenne OifHmTeiiHa s poToaddexTa.
«Kpacnas rpanuia» ¢potodrddexra

Hasnenue ceera. OnbiTel I1.H. JIeGeneBa
XuMudeckoe JAeCTBUE CBETa

TexHuueckue yCTpOCTBA: (hoTOdIEMEHT,
dboTomaTuuk, CoOHEUHas 0aTapesi, CBETOIHO]T

CTPOEHUME ATOMA

Mopenb aroma Tomcona. OmnbiTel Pezepdopnaa mo
HCCIIE0BAHUIO CTPOEHHM aTtoMa. [InanerapHas
MOJIEJIb aTOMa

IToctynarel bopa. HM3mydeHue U IOIVIOIIECHHE
(OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
sHepruu Ha Apyroil. Bunbel cnektpoB. CroekTp



7.3

YPOBHEM 3HEprUu aToMa BOJIOpoJa

BosHoBbie cBolicTBa yactuil. BonHbl ae bporins.
7.2.3 KopmyckynsapHo-BomHOBOH nyanusm. Jludpakuus
AJIEKTPOHOB Ha KpHUCTAJIIaxX

794 CrioHTaHHOE W BBIHYXKJEHHOE  M3JIy4CHHUE.
o YCTpoiicTBO U IPUHLKI pabOTHI Jlazepa

795 TexHUYeCcKrne yCTpPOWMCTBA: CIEKTPAJbHbIA aHAIN3
o (cTIeKTpOCKoOIT), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

Meronsl HaOJII0IEHUS u perucTpanuu

7.2.6

7.3.1

SJICMCHTAPHBIX YaCTHUI]

OTtkpsiTue paguoakTuBHOCTH. OnbITH Pesepdopaa

[0  ONPEACNCHUI0 COCTaBa  PaTUOAKTHBHOTO
7.3.2 nsnydenusi. CpoiictBa anb(a-, Oera-, ramma-

H3JTy4CHUA. Brnusnane PAANOAKTUBHOCTH Ha JXUBBIC

OpTraHHU3MBbI

OTkpbiTHe mNpoTOHA H HehTpoHa. HyknonHas
7.3.3 Monenb siapa [eizenOepra — MBaHeHko. 3apsa

saapa. MaccoBoe unciio sapa. M30tomnsl

Anbda-pacniaz. DIEKTPOHHBIH W TO3UTPOHHBIN
7.34 Oeta-pacma. lNamma-uznyuenue. 3akoH
paZoOaKTUBHOTO pacmaja

OHeprus CBs3M HYKJIOHOB B siipe. SInepHble CHUIIBI.

7.3.5
Jedext maccsl siapa
7.3.6 SnepHsble peakuuu. [lenenue U CUHTE3 siep
Snepusiii  peaktop. TepMOsIepHBIM  CHUHTE3.
7.3.7 [TpoGnembl U MEpCHeKTUBBI SIJIEPHON HEPTreTHKH.
DKOJIOTHYECKHE acCTIEKThI AIePHON YHEPTeTUKU
738 OnemeHTapHble YacTHIbl. OTKpBITHE MO3UTPOHA.
A dyHaMeHTaIbHbIE B3aUMOACHCTBUS
739 TexHu4eckne yCTpOMCTBA: JO3UMETpP, Kamepa
o BuiibcoHa, siiepHBIi peakTop, aToMHas 6omba
7310 [Tpaktuyeckue pabotTel. MccnenoBanue TpekoB
o qacTull (110 rOTOBBIM (HOTOrpadusim)
BJIEMEHTHI ACTPO®U3NKU
8.1 Bun 3Bé3gHoro neba. Co3Be3nus, spKue 3BE3MBI,
TUTAHETHI, UX BHIUMOE JIBIKCHHE
8.2 Conneunas cucrema. IlnaHeTsl 3eMHOH TPYIIIBL

IInaneTeI-TUTAHTBEI U UX CITYTHUKH, KaAPJIIMKOBBIC



8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

mwianeTsl. Masbie Testa COMHEYHON CUCTEMBI

Connne, ¢orochepa m armochepa. CosHeuHas
aAKTUBHOCTH

Uctounuk sneprun CosiHia v 3BE311

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paauyc, TeMIieparypa, UX
B3aMMOCBs3b. [[narpaMma «CHeKTpabHbIN KJIacC —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
IMOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHMOCTB» IS 3BE3 TJIaBHOM
MMOCJIEIOBATEILHOCTH

Buytpennee crpoenue 3BE3n. CoBpeMEHHbIE
MPEACTABICHUS O IPOUCXOXKICHUU W DBOJIOIUHN
ConHna u 3B€31. DTalbl )KU3HU 3BE3]

Mneunsiii Ilyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ['anakTuku, pacnpeneneHue 3B€31, rasa
n neu. llonoxkenue u nuwxenue ConHua B
INanaktuke. [1nockas u chepuyueckas MoACUCTEMBI
lNanaktukn

Tunbl ramakTuk. PaguoralakTMKd W KBa3apsbl.
UéEpHpie ObIpBI B iApax rajlaKTUK

Bcenennas. Pacmupenue BceenenHoil. 3akoH
Xabb6mna. Paszberanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojaenb
«ropsuer BeeneHHoW». PenukToBOE n3inydeHne
MacuirabHast CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnsie npoOIeMbl
aCTPOHOMUU



ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Koxa

NpoBePsIeMOro
TpeOoOBaHMS

1

IIpoBepsiemble TPeOGOBaAHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DU3WUECKUE SIBIICHUS

(mporiecchbl) U OOBACHATH X HA OCHOBE M3yYEHHBIX 3aKOHOB

BJ'Ia,Z[eHI/Ie OCHOBOIIOJararommumMmn (bl/ISI/ILIeCKI/IMI/I INOHATHUAMHU H

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC PO CCChI

ChopMUPOBAaHHOCTh YMEHUH TNPUMEHSATh 3aKOHBI KJIACCHUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANIEKTPOJMHAMUKY, KBAHTOBOW (DM3HWKHU I aHamW3a U OOBICHCHHS
SBJICHU MUKPOMHpA, MaKpOMHpa ¥ MEraMupa, pa3inyaTh YCIOBHS
(rpanunbl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OIPAaHHYEHHOCTb
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJIOKEHHS, 3aKOHBI M

3aKOHOMCPHOCTH

C(i)OpMI/IpOBaHHOCTB YMCHHA PA3JIM4aTh YCJIOBUA TMPUMCHUMOCTU

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmMupoBaHHOCTH yMEHHUs peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (M3MUYECKON MOJAENbI0: Ha OCHOBAHHH
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOJCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaThl  (PU3MYECKHMX  TEOpWid  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJAUTH pPACUYETHl HA
OCHOBAaHWHU WMEIONIUXCS JaHHBIX, aHAJIU3UPOBATh pe3yJbTaThl |
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yIabTaTOB

Pemate xadecTBeHHBIE 3a/1a4yu, TPeOyIOIME MPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETparuu
3HAHUN W3 JPYTUX TPEIMETOB E€CTECTBEHHOHAYYHOTO ITUKJIA:
BBICTPAMBATh JIOTMUYECKYIO IIEMOYKY PACCYy)KJAEHUW C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/IC SABJICHUSA

BJ'Ia)IeHI/Ie OCHOBHBIMH METOJaMHU HAay4YHOro IIO3HaHUA,



10

HCIIOJIb3YCMBIMHU B (I)I/I3I/IKCZ OpoBOAUTL HNPSAMBIC KW KOCBCHHBIC
U3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAIBHBIA CIOCOO
U3MEPEHHS U HCIOJb3Ysl M3BECTHBIC METOJbl OLEHKH IOTPEIIHOCTEH
U3MEpPEHHH, MPOBOIMTH HCCIEIOBAHUE 3aBUCHMOCTEH (DM3NUECKUX
BCJIMYHUH C HUCIOJB30BAHUCM  IIPAMBIX I/I3MepeHI/II71, OOBSACHATE
MOJIYUYCHHBIC PE3YJIbTAThl, UCIIOJIb3Yyd (I)I/I?;I/I‘ICCKI/IC TCOpHH, 3aKOHBI U
MOHATHSA, ¥ JIeNIaTh BBIBOABI, cCOOMIONATh MpaBmiia 0€30MacHOTo Tpyaa
IIpY TIPOBEACHUH HCCIIEIOBAHUM B paMKax y4eOHOTo 3KCIIEpUMEHTa U
y4e0HO-HCCIIEI0BATENbCKOM  ESTEIbHOCTH  C  HCIOJIb30BAaHHEM
OUQGPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

o0opyoBaHUs

CpopMHUpPOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTh M OIICHUBATH
MocNeACTBHUS OBITOBOM M MPOM3BOJACTBEHHOM J1€ATEIHHOCTH YeJIOBEKa,
CBSI3aHHOM C (DU3MUECKUMHU MPOLIECCAMU, C MO3HUIHMH 3KOJOTUYECKOU
0€301acHOCTH; IpeICTaBICHUN 0 panMoHaIBLHOM
MPUPOAONONB30BaHUU, A  TakkKe  pPasyMHOM  HCHOJIb30BAaHUHU
JOCTUKEHUH HAyKd W TEXHOJOTMHM HJs JalbHEHIIero pa3BUTUA

YeJI0BEUYECKOr0 OOIIECTBA

OBnanenue pa3nuuHbIMH croco0amMu  paboTel ¢  uHbOpManuen
(U3NYIECKOTO  COJACpXAHHUA C  KCIOJB30BAaHHEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHA; pa3BUTHE YMEHUH KPUTUYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

CpopMHUpPOBAaHHOCTP ~ YMEHHMM  TNPUMEHSTH  OCHOBOIIOJIAralOIINe
ACTPOHOMHUYECKHE TIOHSATHS, TEOPUM W 3aKOHBl [UJIsl aHalu3a |
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIIMX Ha 3BE3/aX, B
3BE3IHBIX CHUCTEMax, B MEXTaJIAKTUYECKON cpefe; JBIKECHUS

HeOeCHBIX TeJ, IBOJIIONNH 3BE311 U Beemennon



INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

OU3UKE
Kon Kox
pasnena/re Jj1eMe
MbI HTA
1

1.1
1.1.1
1.1.2
1.1.3

114

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexanu4deckoe JABHIKCHHC. OTHOCUTENIFHOCTh MEXaHUUECKOI'O

nBkenusa. CucreMa oTcuéra

MaTepI/IaJ'ILHaSI TOYKa.

TpaeKTOpPHA

Eé& pamryc-BeKTop:
7(t)=(x(e) M) =(2)),
TpaeKIopI,
IepeMelleHIe: / e
AF =7(t,)=7(t,) =T, —F; = '

= (Ax, Ay, A2),

IV TE.
CroxeHHe MepeMeTneHHii:

Ny =0 +47

CkopocTh MaTepuaIbHOU TOUKHU:

. Ar
U=—
At

_—y

— @l =
=7'=(v,.u,.u.).

Ar—i

Ax .
vo=— =X, aHaJIoI4HO v =y, v.=Z/.
Aty :

CrokeHIe CKOPOCTeIl: 0, =0, + 0, -
Beruuciienue nepeMeIieHus 1 IyTu MaTepuaabHON TOUKH IIPH
IPSIMOJINHEIHOM JIBUXKEHUU BJIOJIb OCHU X MO IrpaduKy

3aBUCUMOCTH Vx(t)



1.1.5

1.1.6

1.1.7

“ _ Ap -,
YCKD[JEHIIE-‘ MaTepHAMBHOI TOYKIL: a = &—L [H,ﬁ.
Flarso

a. =

Au . :
,=—| =(v,),". amamormHO a, =(v, )", a.=(v.)".
A, ' : e T

PaBHOMEpPHOE IPSIMOJIMHEWMHOE JBUKEHHUE:

x(t) = xg + Uyt
Ve (t) — vgx = const

PaBHOYCKOpeHHoe HpﬂMOHHHCﬁHO@ JABHMOXKCHUC!

ﬂﬂ—r+ur+%r
- —-tp Ox T

=

v (t)=u, +at

a. = const

'\ ]

L i _"_} - e
Uy, Y, = 24, [""’2 ""’1]

v, + U,
IIpm HBIDKEHIN B OHOM HAIlpaBIeHHH IIyTh S =1 2.

CBoOoaHOe masieHne. Y CKopeHnue cBOOOTHOTO MaICHHS.

Vi

Yo =

(9] Xo {-

JIBu>keHue Tena, OpOIIEHHOTO MO/ YTJIOM 0 K TOPU30HTY:



1.2

1.1.8

1.1.9

1.2.1

1.2.2

1.2.3

[.‘r{f} =X, + U f =X +U,cosa-f

v.(t)=v,, +g1f=u,sino— gt

=0

=—g=const

{U;- (t)=v, =v,cosa
{a
o X
o
=y

Kpuonunelinoe nsuxkenue. [IBuxeHne MaTepUaIbHOW TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOUKHU:

v = wR

[Ipy paBHOMEPHOM JBHMKEHUH TOYKH 110 OKPYKHOCTH

_Zn_z
w= = T

. HeHTpOCTpeMI/ITGJIBHOG YCKOPEHHUEC TOYKH:

. [lonHOE ycKkOpeHne MaTepuanbHON TOUKH

TBépZ{O@ TCJIIO. HOCTyrIaTeJ'IBHOe " BpalllaTCJIIbHOC ABUKCHUC

TBEPIOrO Tesla
JMUHAMUKA

NuepunaneHbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.

HpI/IHL[I/IH OTHOCHUTEIbHOCTHU I anuies

Macca tena. IInmoTHOCTD BelliecTBa:

m

P=7

Cuna. [IpuHIMN cyneprno3nLuy CHUIL:

- - -

FpaBHOJleﬁCTB = F1 + F2+. .



1.2.4

1.2.5

1.2.6

1.2.7

1.2.8

Bropoii 3akon Herotona: qist MarepuanbHoil Touku B 1ICO

>
>

pu

F, = may

A;; = I;At

I;= const
“F:lz 34:21

Tpernii 3akoH HpIOTOHA JU1s1 MATEpUATIBHBIX TOYEK:

.

Fi; = —Fy

3aKkoH BCCMHUPHOI'0 TATOTCHHA: CHUJIBI MPUTIKCHUA MCEKIAY

TOYCYHBIMH MAaCCaMU paBHBI

mim,
F=6—"F

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI
TSOKECTH OT BBICOTHI h HaJl MTOBEPXHOCTHIO MIIAHETHI PATIyCOM
RO:

GMm

M9 = R, + 12

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

Cuita Tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS:

Fp = uN

Cuna TpeHus OKOSL:



Koaddurment tpenns

JlaBieHwue:

1.2.9 p=-—=

1.3 CTATUKA

—

F

MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUA

131 M| = F1, rae | — miedo cuisl

>

F

OTHOCUTENIbHO  OCH,  nIpoxojsmed  uepes  Touky O
MEPIEHIUKYISIPHO PUCYHKY

HeHTp Macce Tia. HeHTp MacCC CUCTEMbI MAaTCPHUAJIbHBIX TOYCK!

° mqry + myry+...
TILM. =

my +my+...
1.3.2

B otHOpo1HOM TOJI€ TSKECTH
(g = const)

HEHTP MacCC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3 ST
|F+F+...=0
4 3axon ITackaims

JaBnenne B )xuaKoCTH, Tokosiieics B UCO:

5 p =po+pgh

6 3akoH ApXuMmena:



1.4

>
N

FApx = _PBbITeCH

€CJIM TEJIO U KUAKOCTh IokosaTcs B UCO, To

F Apx = bg VBLITeCH

VYcioBue miaBaHus TEN
3AKOHbBI COXPAHEHUS B MEXAHUKE

Nmnynbc MmaTepruanbHOM TOYKHU:

p =mv
WMITyJIbC CHCTEMBI TEJT:

P =D +p2+

3aKOH U3MECHCHUS U COXpaHCHU UMITYJIbCa:

B UCO

Ap = A(pl + p2+' ' ) = FlBHeI_HHAt + FZBHCLHHAt-I_' .-

B MCO , ecnin
Ap = A(p; + p+...) =0
, €CIIH

- -

FlBHemH + FZBHemH+- = 0

PeakTuBHOE NBUXEHUE

F
ﬁg};

Pabota cuibl Ha MaJIOM NTEPEMEIIEHUN:

A=|F|-|ﬁf|-c05 a=F -Ax



a F

(]
MOoIHOCTE CHUJIBI:

€CJIK 3a BpEMs

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIIIHOCTH CHIJIBI

Ad
P=—o0 =F-vu-coso
ﬂ.f Ar—=

Kunernueckast sHeprust MaTepruagbHON TOYKH:

2 2

mv p
EKI/IH = =
2 2m
1.4.6
3aKOH U3MEHEHHUSI KHHETUYECKOW SHEPTUU CUCTEMBI
MatepuaiabHbix Touek: B UCO AExkun = A1 + A2 + ...
IToreHumanpHas sHEpIys:
JUTSl TOTEHIIMAJIBHBIX CHJT
A12 = ElrIOTeHu - EZHOTeHu_: AEHOTCHI_[
[ToTennmanpHast SHEPTUs MATEPUATIBHON TOYKH B OJJTHOPOJHOM
TI0JIE TAKECTHU:
1'4'7 EI'IOTCHI_[ = mgh’

[TorennuansHast SHEprus yrnpyro aeOpMUpOBAHHOTO Teja:

kx?
E HOTeHI[] — T

1.4.8 3aK0H U3MCHEHHS U COXpaHCHUA MEXaHU4YeCKOH OHCPTHUHU:



Euex = By T Em'm:—m-
B IICO AE,ex = Agcex nenorenm. cun
B IHHCO AE, ez = 0, eCIIH Agcex menoresm. cax = 0

1.5 MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

I'apmoHnyeckue KoseOaHus MaTepruaIbHON TOYKH.
Awmmuutyzna u ¢asza konebanuii. Kunemarnueckoe onucanue:
x(1) = Asin| et +o, ).
v 6y =x.
a(=(v,), =) =a +0'x=0,
TJIE X - CMEIIEHHE U3 PaBHOBECHUSI.

[[I/IHaMI/I‘leCKOG OIINCaHHUC:

max = _kx,
rae
k = mw?
15.1 .OTO 3HAYMT, 4TO
Fx = _kx

DHEPreTUYECKOe ONMKMCAHMUE (3aKOH COXPAHEHHST MEXaHUYECKOM

SHEpPrumn):

CBs3b AMIUIUTYAbL KoJieOaHU I CMCIICHUA MaTepHaHBHOﬁ

TOYKH C aMIUTUTYyJIaMU KOJieOaHUH €€ CKOPOCTH U YCKOPEHHUS:

U =04, @ =04

[lepron u yacToTa KoneOaHmii:

2 1
T = e =
® v
1 5 2 HCpI/IO,Z[ MaJIbIX CBO60,Z[HBIX KOJ'IC63.HI/II\/‘I MaATEMATHYCCKOTI'O

MasgTHHKA:

T=2.‘[\{I
E

[leproa cBOOOIHBIX KOeOaHUM NPYKUHHOTO MasiTHUKA!



2.1

1.5.3

154

1.5.5

211

212
2.13
214
2.15

2.16

Brinyxnennsie koneOanus. Pezonanc. Pesonancunas kpusast
[Tonepeunslie u IIPOJIOJIbHBIC BOJIHBI. CkopocTb

PaCIpoOCTpaHCHHUA U AJIMHA BOJIHBI:

v
A=vT =—
v

Hutepdepennus u qudpakius BOJIH

3Byk. CKOpOCTb 3ByKa

MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISIPHA S ©OU3UKA

Mogenu cTpoeHus ra3oB, )KUAKOCTEH U TBEpABIX Teiu. [lycthb
TepMOAMHAMHuUecKkas cuctema (temo) cocrout u3 N

OANHAKOBLIX MOJICKYIL. Torpa xoaU4ecTBO BElIECTBA

N m
V=—=—
Ny u
riue
Ny

— 4rciio ABOTaJIpo, M — Macca CUCTEMBI (Tena),

U

— MOJIIpHaA MaccCa BCIICCTBA

TennoBoe BM)KEHUE aTOMOB M MOJIEKYJI BEILIECTBA
B3aumoneiicTBre 4acTHI] BellleCTBA

Huddysus. bBpoyHoBckoe ABUKEHHE

Monens uneanpaoro raza B MKT

CBsi3b MEXly TABICHUEM M CPEIHEN KMHETHYECKOW 3HEprueit
IIOCTYIIATEJIBHOIO TEIJIOBOIO ABUKEHUS MOJIEKYJI UJI€aIbHOTO

ra3a (ocHoBHoe ypaBHeHue MKT):




rie m0 — macca OJTHOM MOJIEKYJIbI,

n=-—

|4
- KOHICHTpausia MOJICKYJI

2.1.7 AbcomotHas Temneparypa: T =t +273K

CBsi3b TEMIIEpaTyphI ra3a co CpeIHEe KNHETUYECKOU dHEepruei

IIOCTYHATCIbHOI'O TEIIJIOBOI'O ABMXXCHUSA €0 MOJICKYII:

Myt

2

2.1.8 =

kT

it | L

——

2.19 VYpaBuenue p = nkT

MOI{CHI) HNACaJIbHOI'O ra3a B TCpMOJUHAMUKCE:

( Vpaprerse Merreeesa — Kareipora
| BEIpesKeHHE V14 BHYTPSHHEH SHEPIHH

VpaBHeHne MeHeneepa — KnanellpoHa (IpHMeHHM
3aIIICH):

oV =""RT =vRT = NkT, p=PXL
2.1.10 H H

BripaskeHne 114 BHYTpeHHell 3HepriN 0JHOATOMHOTO ]

rasa (IpIMeHIMEle (DOPMET 3aIIICH):
U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2

3aKkoH I[aJ'ILTOHa AJId JaBJICHUSA CMCCH PA3pPCIKCHHBIX I'a30B!:

2.1.11 p=p;+pyt..



2.2

2.1.12

2.1.13

2.1.14

2.1.15

2.1.16

2.1.17

221

W3onporeccsl B pa3pekeHHOM Ta3e € TOCTOSHHBIM YHCIOM
Moutekyn N (C ITOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const ,

uzoxopa (V = const):

= const

nzobapa (p = const):

= const

I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JparpaMmmax.

OO0ObeIMHEHHBINA Ia30BbIH 3aKOH:

pV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HaCLIHICHHBIe n HCHACBIIIICHHBIC Imaphl. KauecTBennas
3aBUCUMOCTD IUJIOTHOCTU W JIaBJIEHUS HACBILIEHHOTO Iapa OT
TEMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BEMa HACHIIIICHHOTO
napa
Bnaxnocts Bo3ayxa.
OTHOCHTENbHAS BIAKHOCTD:
¢ _ pnapa(T) _ pnapa(T)
pHaCBIH.Il'Iapa (T) pHacmLunapa (T)

H3Mmenenue arperaTHbIX COCTOSIHUM BENIECTBA: HUCIIapCHUEC U

KOHACHCaAlUA, KUIICHUE ) KUJIKOCTHU

M3MeHeHne arperatHbIX COCTOSIHHMM BEIIECTBA: IJIABICHUE W

KpUCTAJTU3AIUS
IIpeoOpazoBanue 3Hepruu B (pa3oBbIX Mepexoiax
TEPMOANHAMUKA

TennoBoe paBHOBECHUC U TEMIICpATypa



2.2.2 BuyTtpennss sneprus

Termnonepenaya kak crocod M3MEHEHHS BHYTPEHHEH SHEPrHH
2.2.3 6e3 cosepmieHuss paboTbl. KoOHBEKIHMSA, TEIUIONPOBOIHOCTD,

U3ITydeHHe

KonuaecTBo TEmIOTHI.

VY nenbHas TEILUIOEMKOCTE BEIIECTBA C:

2.2.4
Q = cmAT

VY aenbHas TeroTa mapooodpaszoBanus L: Q = Lm.
2.25 VY nenpHas TerioTa miaasiaeHus A: O = Am.
Y aenbHas TEIUIOTa cropaHus Tormea ¢: Q = gm
DneMeHTapHas padoTa B TSPMOJIMHAMHUKE:
A = pAV
2.2.6

Boruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpamme

[TepBslii 3aKOH TEPMOIMHAMUKHU:

Q12 =AU;; + Ay = (Uz - U1) + Ay,

227
Annabara:

Q12 =0= A1, = (U; — Up) = AUy,

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporecchbl

[Tpuniune! gerictBus TemnoBbix MamuH. KIT/:
O

2.2.9 = Omr Ouer

= Harp

Maxkcumansnoe 3nauenue KII1JI. [ukn Kapno:

Ty ~Tow . To

warp

T

marp Tmr'p

.

2.2.10 max N =Ny =



3.1

2.2.11

3.11

3.1.2

3.1.3

3.14

3.15

YpaBHEHHE TETIOBOTO OanaHca:

Q1+Q2+Q3+:0

SJIEKTPOAMHAMUKA
OJIEKTPUYECKOE IIOJIE

DOnexTpuzanys Ted U e€ MpOsBICHUS. DIEKTPUUECKUN 3apsi.

JIBa Buga 3apsna. DJeMEHTApHBIA 3JIEKTPUUECKUN 3apsi.

3aKOH COXpaHEeHHUsI SJIEKTPUUECKOTO 3apsiia

B3aumoneiictBue 3apsanoB. Toueunsie 3apspl. 3akoH KyoHa:

B OTHOPOAHOM BCHICCTBC C [[I/IZ-)JICKTpI/I‘-IeCKOﬁ

MPOHUIIAEMOCTBIO

£

F=k|q1|-|1q: — 1 _|'f.?1|'1'f_?;
gr 4neg, i

Onektpuueckoe mnone. Ero pgeiictBue Ha
3apsabl

HaprI)KéHHOCTB QJICKTPHYCCKOI'O ITOJIA:

>

) F

quOﬁHHﬁ

ITone Touyeynoro 3apsaaa:

q
E, = kr—2
OJIHOPOJHOE TIOJIE:
E = const.

KapTune! 1MHMIA HanpsHKEHHOCTH 3TUX TOJIEN

IloTeH1IMaIbHOCTH QJICKTPOCTATHUYICCKOI'O TTOJIA.

Pa3znocTh IMOTCHIMAJIOB Y HAIIPSXKCHUC!

A1z = q(¢p1 — ¢P2) = —qA¢p = qU.

QJICKTPHUYCCKUC



IloTenumanbHas OHEPIU: 3apsaja B 3JICKTPOCTATUYCCKOM I10JIC:

W =qd

HOTeHHI/IaJ'I QJICKTPOCTATUYCCKOI'O ITO0JIA:

¢,_ﬂ
q

CBs13b HaHpH)KéHHOCTI/I IIoJI1 1 Pa3HOCTHU IMOTCHHUAJIOB JJIA

OJIHOPOJIHOTO 3eKTpocTatuueckoro nois: U = Ed

[IpuHIHMI cyneprno3unuu 3JIEeKTPUIECKUX MTOJIEH:

HpOBOIIHI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.
YcaoBue paBHOBECHA 3apA0B: BHYTPU ITPOBOJHUKA

3.1.7
Et=0

, BHYTPH M Ha MIOBEPXHOCTH MPOBOJHUKA ( = const

318 I[I/IBJ'ICKTpI/IKI/I B 3JICKTPOCTATUYCCKOM II0JIC. Z[I/ISJ'ICKTpI/I‘leCKaH
IMPOHUIACMOCTb BCIICCTBA €

Konnencatop. DnekTpoéMKOCTh KOHIEHCATOPA:

q
C=—
U

3.1.9
DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

£g9S
= P :gCO

HapannenLHoe COCINMHCHUEC KOHACHCATOPOB:

3.1.10 q=q1 + q2+""U1 = UZ :""Cnapann - Cl + C2+'"



3.2

3.1.11

3.2.1

3.2.2

3.2.3

3.24

3.25

IlocnenoBaTeabHOE COCIUHCHIE KOHACHCATOPOB:

1 1 1
U=Uit Uz @u =Gz =g — =+t
II0CII

OHeprus 3aps>KEHHOr0 KOHJIEHCATOopa:

_qUu _CcUu* ¢

c 2 2 2C

3AKOHBI IIOCTOAHHOTI'O TOKA

Cwnia Toka:
-2
At A

ITocTosuuEbmi TOK: I = const

Jns mocrosiHHOrO TOKA q = It

VcnoBus cynecTBOBaHUS NEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3axon Oma i yyacTKa Lenu:

I_U
"R

3HeKTpI/I‘leCKOG COIIPOTHUBJICHHC. 3aBUCHMOCTb
COIMPOTUBJICHUA OJHOPOAHOI'0 IMPOBOJHHUKA OT €TI0 AJIUMHBI U

CedeHHUs. Y AeTIbHOE COIIPOTUBJICHHUEC BCIICCTBA.
l

R:pg

Hctounnku Toka. 3/]C ucTouHnka Toka:

A CTOPOHHHUXCHUIT

q

E =

BHy'TpCHHCC COIIPOTUBJICHUEC UCTOYHHKA TOKA



3akoH Oma nJ1s TIOJIHOM (3aMKHYTOH) dJeKTprudecKkon 1enu: E

=]R + Ir, oTkyzna

3.2.6

[TapannenbHoe COeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

3.2.7
HOCHCI{OB&T@HBHO@ COCANHCHHC ITPOBOIHHUKOB:
U=Ul+U2+.,11=12=.,
RHOCJ'I == R1 + R2+

Pabora anexrpuyeckoro toka: A = [Ut.
3axoH Jlxoyns — Jlenna:
Q = I?Rt

3.2.8
Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

MOIIHOCTH SJICKTPUYICCKOT'O TOKA:

3.29 TerroBas MOIITHOCTD, BRIJIC/IsIeMas Ha pe3ucrope:

P=PR=2=1U
R

MommHoCTh UICTOYHHKA TOKA!



3.3

3.2.10

331

3.3.2

3.3.3

3.34

ME‘TEH:IT

At 30

CBoOosiHBIE ~ HOCHTENM  DJEKTPUYECKMX  3apsiioB B
IIPOBOJHMKAX.  MexaHu3mMbpl  NPOBOAMMOCTH  TBEPABIX
METaJJIOB, PAacTBOPOB M PpACIUIABOB 3JIEKTPOJUTOB, Ta30B.

[TonynpoBoauuku. I101ynIpOBOIHUKOBBINA 11O/
MAT'HUTHOE I10OJIE
Mexanudeckoe B3aUMOAECUCTBUE MAarHUTOB. MaruutHoe MoJIe.

Bektop wmarnuTHOW uHAYKUMH. [IpuHIMI Cyneprno3uIuu

MAarHUTHBIX IIOJIEH:

B == B1 +B2+

JIuaun HUHAYKOUKW MAarduTHOIO  ITOJIA. KapTI/IHa JIMHUN
UHAYKOWUH MaromuTHOI'O I10JIA I10JIOCOBOTO u

HO,Z[KOBOO6paSHOFO IIOCTOAHHBIX MaroHuTOB

OnbiT Opcrena. MarHuTHOE MOJ€ IPOBOJHUKA C TOKOM.
KapTI/IHa JIMHUN WHAYKOUW MAarduTHOroO 1moJjsd JJIHWHHOI'O
IPSIMOTO IPOBOJHHUKA M 3aAMKHYTOT'O KOJIBIIEBOI'O IPOBOJIHUKA,
KaTyliKu ¢ TOKOM

Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYNHA:

F, = IBlsina

, [JI€ O — YIoJI MCXKAY HallpaBJICHUCM ITPOBOAHUKA U BEKTOPOM

>

B

Cuna JlopeHua, e€ HarpaBJIeHHE U BEJIMYHMHA!

Frop =1 q | vBsina

1€ 0. — YToJl MEX]y BEKTOpaMu

. I[BI/I)KGHI/IC 3apﬂ)KeHHOﬁ YaCTHULIbI B OJHOPOAHOM MAarHuTHOM



3.4

34.1

3.4.2

3.4.3

344

oJie
OJIEKTPOMATHUTHAA MHAYKIMA

IToToK BEeKTOpa MarHUTHOM UHAYKLIMU:

® = B, S = BScosa
B

i
o
G2

SIBnenue annexkrpoMarHuTHOW MHAYKIMU. DJIC UHIYKIIMK

3aKOH AeKTpoMarHuTHoW nHaykuuu dapases:

AD
A
( = ad)

O/1C uHAYKIMH B IPSIMOM IPOBOAHMKE JITTMHOM |,

ABUIXKYHIEMCS CO CKOPOCTBIO

(vl
B OJTHOPOJTHOM MarHUTHOM ToJie B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX a1y BeKTopoM B u HopMmalibio

n

K IINTIOCKOCTH, B KOTOpOﬁ JIC)KAT BEKTOPHBI

N
-

lnv

; €CITH



TO
| E; |= Blv

345 [TpaBuio Jlenma

I/IH,HYKTI/IBHOCTBI

L= D
]
346 ,um®=LIL
Camounnykuus. 9/1C caMOMHAYKIUU:

E,.:—Lgt =—LI'
I,

I

Af—30)
DHeprus MarHUTHOTO MOJISl KATYLIKU C TOKOM:
LI?

3.4.7 W, =~

3.5 OJIEKTPOMATHUTHBIE KOJIEBAHM A 11 BOJIHbI

3.5.1

Konebatenpupiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KoJieOaHMs B nacaJIbHOM K0JIe0aTeIbHOM KOHTYpC:



3.6

3.5.2

3.5.3

3.54

3.55

3.5.6

3.6.1

3.6.2

[4(1) =Guassin( @+,

]fffﬁ] =g, =, cos( ot +q) =1 cos(cr + )

®opmyna Tomcona:

T =2nVLC
, OTKyJ1a
2T 1
w=—=—
T ILC

CBs3b AMIUIMTYBI 3apdaa KOHACHCATOpa € aMHHHTYIIOfI CHIJIbI
TOKa IIpH CBO6OI[HBIX QJICKTPOMAariuTHBIX KoJIEOaHHAX B

UeaIbHOM KOJIe0OaTeIbHOM KOHTYpE:
qma:r. =
L)

3aKoH COXpaHCHHA OJOHCPruu B HACAIIBHOM KoJIeOaTeIbHOM

KOHTYpeE:

BoinykeHHbIE 3JIEKTpOMAarHUTHbIE KosieOaHus. Pezonanc
[lepemennniii Tok. IIponsBoacTBo, nepenada M norpedieHue
INEKTPUYECKON SHEPTUU
cu® Lr* cu’ LI
+ = mx = =X — const.
2 2 2 2

CBoiicTBa OJICKTPOMArHuTHBIX BOJIH. Bzanmnuas OpuCHTAIHA

BCKTOPOB B BHCKTpOMaFHI/ITHOﬁ BOJIHC B BAKyyM€:

> >

E1Bl1lc

[IIxamna 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA

[IpssMonuHENHOE pacIpOCTpaHEHHE CBETa B  OJHOPOJHOMU

cpene. Toueunslil uctoyHuk. JIyd cBera

3aKOHbBI OTPa’KEHHUS CBETA.

a=p



3.6.3

3.6.4

3.6.5

alP

LSS

[TocTpoenue n300pakeHH B IIIOCKOM 3epKajie

3aKOHbI IPEJIOMJIEHUS CBETA.

[Ipenomnenue cBera:

nysina = n,sinf.

AOGCOIIOTHBIN [TOKa3aTeNb PEIOMIICHHUS:

c
n = -
abc v

OTHOCUTENBHBIN TTOKA3aTENb MPETOMIICHHUS
n, v

n,

nOTH

Xox JIydel B puU3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHOIIEHNE YacTOT M COOTHOLIEHHWE JUIMH BOJIH IIpH

[epexo0/ie MOHOXPOMATHUECKOI0 CBETa Yepe3 rPaHulIly pasjesna

ABYX OIITUYCCKUX CPCU:

ny<n Hy

ny

Oty

[TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHbIii yroi MOJTHOrO BHYTPEHHETO OTPaKEHUSI:
. 1 n;
Sina,, = =—
Noru n,




C061/Ipa}01une N pacCCUBAOIMNE JIMH3BI. Tonkas nmH3a.

DOKYCHOE PAaCCTOSIHUE U ONTUYECKAs CHJIa TOHKOW JIMH3BI:

3.6.6 D = !
. . - F
®opmyJia TOHKOH JIMH3bL:
1 4 1 1
d f F
VBenuuenue, 1aBaeMoe JIMH30M:
h 111
r = —= —
H d
3.6.7
d T
]
H F
F\ h
f
R
B ciyuae paccenBaronieit JMH3bI:
DO F ! 0
= F =—
D )
3.6.8 h
r=—= lf_l 1
H d

Xon nyda, IpOLIEIIET0 JUH3Y HOJ MPOU3BOJIBHBIM YITIOM K
e€ rmaBHOM onTtudeckod ocu. IlocTpoeHune u3z00paxeHuit
TOYKHA U OTpe3Ka MpsIMOH B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CHCTEMax



4.1

3.6.9

3.6.

3.6.11

3.6.12

411

412

4.1.3

4.1.4

doroanmapaT Kak ontudeckuii mpubop. a3 kak ontudeckas

cucremMma

Wutepdepennus cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBHS
HaOI0ACHUS MaKCHMYyMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHOW  KapTUHE OT  JBYX  CHH(A3HBIX

KOTCPECHTHBIX HCTOYHUKOB:

7.
MAKCIIMYMBI — A=2m =, M= 0,£1.£2, 3

£l

v
MIHIMYMEI — .-1'=.={2m+1_];, m=0,£1,+2 +3 .

Hudpakmus cBera. [AudpakunonHas pemeérka. YciaoBue
HAONMIONICHNST TJIAaBHBIX ~MaKCUMYMOB IIpH  HOPMalbHOM
MaJICHU MOHOXPOMATHYECKOTO CBETa C JUTMHON BOJIHBI A Ha

pemeéTKky ¢ nepuoom d:

dsing,, =mi,m=0,+/-1,+/-2,+/-3,...

Hucnepcus ceera

KBAHTOBAA ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
I'unore3za M. [lnanka o kBantax. ®opmyna [Inanka: E = hv

®oToHbl. DHeprus GoToHa:

E=h _he _
= U—A—pC

Nwmnynee ¢poToHa:

®otordpdext. Onpitel A.I'. CtoneroBa. 3akoHsl poTodddexra

VYpaBuenue Diinmireitna i porodddexra:



4.2

4.3

415

421

4.2.2

4.2.3

43.1

4.3.2

E(bOTOHa = ABbixona + Eiumax

rie ,

hc

Eq)OTOHa =hv = 7'

hc
ABLIXO[Ia = hvl(p = /«{_
Kp

2
mv max
Evunmax = 2 = eUyyy

[laBiieHue cBera.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO MTOBEPXHOCTh U

HAa TOJHOCTBIO MOTJIOIAIONIYIO TIOBEPXHOCTh
OU3NKA ATOMA
[Inanerapnas Moaens aroma

ITocrynatel bopa. M3nydyenue u mornomeHue (OTOHOB MpHU
Nepexoie aTOMa C OJTHOT'O YPOBHsSI SHEPIHH Ha JIPYroi:

he
mnr -
Y

hv =|E, -E

™ |

JIunenyaTele CIIEKTPBI.

CrexTp ypoBHEH 3HEpPruu aToMa BOJIOpOJa:

—13,63B
E =22 ,_.123, .

" jl'jll
OU3NKA ATOMHOI'O AIPA

Hyxnonnas mozaens siapa [eitzenbepra — MBanenko. 3apsn
anpa. MaccoBoe uncio sapa. M3oromnsl
PagnoakTMBHOCTE.

Anbda-pacnan:



A A4 4
ZX—75Y + ,He

bera-pacna.

DNeKTPOHHBIN B-pacna:

A A 0 ~
s X—7 Y + je+v,

[TosutponusIii B-pacnan;
XA A7+ S+ v,
l'amma-uznydenue

3aKoH PaaruO0aKTHUBHOI'O pacliiaza:
-t

N(t) = Ny * 2T

4.3.3
[lycth m — Macca paguoakTUBHOIO BellecTBa. Toraa

-t
m(t) =my*x2T

4.3.4 SAnepuble peakiuu. JleneHne u CUHTE3 SAep



YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






