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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢u3uke Ha ypoBHE CpeaHero oduiero odpa3zoBaHusi pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTENbHON MpPOTPaMMBbL,
npezacrasieHHbIXx B PI'OC COO, a takxe ¢ yuétoM enepaabHOi paboueit mporpaMMbl BOCHIUTAHUS
u Konuenuuu npenonaBanus yyebHoro npeamera «®@usnka» B 00pa30BaTENbHBIX OPraHU3ALUIX
Poccuiickoit @enepannu, peaqn3yonmx OCHOBHbIE 00pa30BaTeIbHbBIC TPOrPAMMBI.

[Tporpamma no ¢usmke onpezenser 00s13aTeIbHOE MTPEIMETHOE COepKaHUe, YCTaHABIMBACT
PEKOMEHIYeMYIO TTOCIIC0BAaTEIbHOCTh M3YUYEHHUSI TEM U Pa3JesioB yU4eOHOTO IMpeaMeTa ¢ y4&ToMm
MEXIMPEAMETHBIX M BHYTPUIIPEAMETHBIX CBfA3€H, JIOTMKM Yy4eOHOro IMpoliecca, BO3PACTHBIX
ocobeHHOCTeH oOyuaromuxcs. [Iporpamma mo ¢usuke Aaét MpeaCcTaBICHUE O LEIX, COACPKAHNH,
oOmieil crpaterud OOy4YeHMs, BOCIUTAHUS U PAa3BUTHS OOYUaAIOIIUXCS CPEACTBAMH y4eOHOTO
npeamera «Pu3uKa Ha yriayonéHHOM ypOBHE.

Wzydyenue kypca GU3HKK YIIyOJIEHHOTO YpOBHS IO3BOJISIET peajn30oBaTh — 3ajadd
npoeCCHOHATBPHON OpUEHTALMU, HANPAaBICHO Ha CO3JaHHWE YCIOBUH U TPOSIBICHUS CBOHMX
MHTEJJICKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH Ka)IbIM O0Yy4arolIMMCsi, KOTOpbIE HEOOXOANMbI
JUTSL TIPOJIOJKEHUSI 00pa30BaHMsI B OPTaHU3AMAX POPECCHOHATHHOTO 00pa30BaHuUs 110 Pa3THYHBIM
(U3UKO-TEXHUYECKUM U UHXKEHEPHBIM CIIEIUATIbHOCTSIM.

B mporpamme 1o ¢u3uKke onpenenstoTces INIaHUPyeMbIe pe3yIbTaThl OCBOCHUS Kypca (PH3UKH
Ha YpOBHE CpelHero oO0miero oOpa3oBaHMs: JHUYHOCTHBIE, METAalpeAMETHbIE, MpeaMeTHbIe (Ha
yrayonéHHoM ypoBHE). HaydHO-MeTomoJ0ornyeckord OCHOBOW it pa3pabOTKU TpeOOBaHUN K
JUYHOCTHBIM, METANpeAMETHBIM M TMPEAMETHBIM pe3yjbTaTaM OOYYarolIMXCs, OCBOMBIINX
nporpamMmy 1o (U3UKE Ha ypOBHE CpPEIHEro oOIIero oOpa3oBaHUs Ha YriayOJEHHOM YpOBHE,
SBIISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOJIXO/.

[Tporpamma 1o (hu3MKe BKIFOYACT: TUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (HU3UKH Ha
yriIyON€HHOM YpOBHE, B TOM 4YHCJIE MPEIMETHbIE Pe3yNbTaThl 10 rojgamM OOyueHHs; COJAep)KaHue
yaeOHoro npeameta «Pu3ukay Mo rojgaM 00ydeHus.

[Tporpamma o u3rKe UMeeT MPUMEPHBIM XapaKTep U MOKET OBITh UCIIOIb30BaHA YUUTEISIMU
(U3HUKHY JUTsl COCTABIICHUSI CBOMX PA00UYUX MPOTPAMM.

[TporpamMMma mo Gu3nKe HE CKOBBIBAET TBOPUYECKYIO MHHUIIMATUBY YUUTENEH U MPEAOCTABIISIET
BO3MOYKHOCTH ISl pealTU3alliy PA3IMIHBIX METOJMYECKUX TOXO0I0B K MPENOJaBaHn0 (GU3UKU Ha
yriIyOJnE€HHOM YPOBHE IPH YCIOBUM COXPaHEHHsI 00s3aTeIbHOM YacTu cofep KkaHus Kypca.

®dusnka Kak Hayka 0 HamOoJiee OOIMX 3aKOHAX MPHUPOJIbI, BRICTYIAs B Ka4eCTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHMHA 00 OKpYXKaroleM MHpE.
HIkombHBIN Kypc PU3UKK — CHCTEMOOOPa3yIONIUH TSl €CTECTBEHHO-HAYYHBIX yUEOHBIX TPEMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB M SIBJICHUN, M3Y4aeMBbIX XUMHEH,
ouosnoruei, pusmdyeckoi reorpadueit u actpoHomuei. Mcnonb3oBaHue W aKTUBHOE NMPUMEHECHHE
(bu3nUecKrx 3HAaHUN OTPEIETUIIO XapaKTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHIA B cepe
DHEPTeTUKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA, TOJYYCHHS HOBBIX MaTE€pHajOB C 3aJaHHBIMHU
cBoiicTBamu. M3yuenne (Hpu3MKu BHOCUT OCHOBHOW BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-HAYYHOU
KapTHHBI MHUpa oOydaromierocs, B (opMupoBaHNEe YMEHHI MPUMEHSATh HAYYHBIA METO]| TIO3HAHUS
MIPY BBITIOJTHEHUHN UMH YUY€OHBIX HCCIIEIOBAHUH.

B ocHOBY kypca ¢u3uKku Ha ypoBHE CpPEeIHETO 00Iero oOpa3oBaHUs TOJOXKEH PSJl UJEH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUSI.

Hoesa yenocmunocmu. B cOOTBETCTBUU C HEU KYpC SIBISETCS JOTMYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuan M3 BCEX pa3zenioB (U3UKH, BKIIOYAET KaK BOIMPOCHI KJIACCHMYECKOW, TaK U
COBPEMEHHOU (U3HKHU.



Hoesn zenepanuzayuu. B coOOTBETCTBUU C HEW MaTepHal Kypca (U3UKUA OObETUHEH BOKPYT
buznueckux teopuil. Benymum B kypce sBisieTcst GopMHUpOBaHUE MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELLIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuzanus mpenrnoyiaraeT HCHOJIb30BaHUE T'yMaHHUTapPHOIO
noTeHIMana GU3NIECKO HAayKH, OCMBICIICHUE CBSI3M Pa3BUTUS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIeMaMH.

Hoesn npuknaouoni nanpagiennocmu. Kypc Guszuku yriyOJI€HHOTO YPOBHS MpEIIoiaraet
3HAKOMCTBO C HIUPOKUM KPYT'OM TEXHHUUYECKHUX U TEXHOJOTUUECKHUX MPUIOKEHUIM H3yUYEeHHBIX TEOpUI
U 3akoHOB. [Ipm 3TOM paccMaTpuBalOTCs Ha YpPOBHE OOIIMX IMPEICTABICHUA M COBpPEMEHHBIC
TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTHUH.

Hoea 3xonozuszayuu peanusyercss IOCPEACTBOM BBEJIEHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX JKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKWA U TEXHOJIOTHH, a TaKkkKe OOCYKACHHUS MPOOJIeM PalMOHAIBHOTO MPUPOJIONOIB30BAHUS H
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue cojepKaHusl MPOrpaMMbl MO (U3MKE JOIKHO OBITH IOCTPOEHO HA MPUHIUIAX
CUCTEMHO-/IEITeIbHOCTHOTO noaxona. [ns ¢hu3uku peanusanus 3THUX NPUHIUIOB Oa3upyeTcsl Ha
UCTIOJIb30BAaHUN CaMOCTOSATENBHOTO JKCIEPUMEHTa Kak IIOCTOSIHHO JeHCTByomero (akropa
yuebHoro mnpouecca. s yrmy0iaEHHOro ypoBHS — 3TO CUCTEMa CaMOCTOSATEIBHOIO YYEHHYECKOTO
OKCIEPUMEHTA, BKIIOYAIOMIETO (POHTAIbHBIE YYCHHYECKHE OIBITHl TPU HU3YYCHHH HOBOTO
MaTepuaia, JabopatopHble paboThl U paboThl mpakTukyma. [Ipm 3TOM BO3MOXKHBI /Ba crocoba
peanu3anuu (HU3NYECKOTO MPaKTHKyMa. B mepBoM cirydae mpakTHKyM IpOBOIUTCS 100 B KoHIe 10
u 11 xiaccos, 1100 mocje MepBOoro M BTOPOro MOJYTOAWN B KaXJIOM M3 3THX KiaccoB. Bropoii
CIoco0 — 3T0 MHTErpaiys padoT NPakTUKyMa B CUCTEMY J1a00paTOPHBIX paboT, KOTOPbIE TPOBOASITCS
B mporecce u3ydeHHs paszzgena (temsl). [Ipu sToM mon paboTamu MpakTHKyMmMa IOHHUMAETCs
CaMOCTOSITENIbHOE HUCCIIEI0BaHIE, KOTOPOE IPOBOAUTCS IO PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO
BUja €3 MoIIaroBoi HHCTPYKIIMH.

B nporpamme mno ¢usmnke cuctemMa y4EeHHMUECKOIrO SKCIEPUMEHTa, J1a00opaTOpHBIX paboT u
MpPaKTUKyMa MpeJCcTaBieHa eIUHBIM NepedyHeM. BbIOOp TeMaTHKu A 3TUX BUAOB YYEHHUECKHX
MPAKTUYECKUX pPa0OT OCYIIECTBISIETCS YYaCTHHKaMM OOpa30BaTeIbHOIO Ipoliecca HUCXOAS U3
0COOEHHOCTEH IMOYpPOYHOTO IJIAaHUPOBAHUS M OCHaUleHWs KabOuHera ¢usuku. IIpu sToM
oOecrieunBaeTcs OBJIAJIeHUE OOYYaAIOUIMMHCS YMEHUSIMU TPOBOJUTH NpPSMble M KOCBEHHbIE
U3MEpPEHUs, UCCIIeI0BaHNs 3aBUCUMOCTEN (PU3MUYECKUX BEJTMUMH U IOCTAaHOBKY OIIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonbioe BHUMaHME yenseTCs PEeIIEHUI0 PACUETHBIX U KaUeCTBEHHBIX 3aaad. [Ipu saToM nms
pacuéTHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 337]a4M C SIBHO 3aJaHHOW M HESIBHO 3aJaHHON (pU3NYECKON
MO/IEJIBIO, TO3BOJISIOIINE IPUMEHSATh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3zeiia
Kypca, TaK U MHTErpUpysl NMpPUMEHEHHE 3HAHUN U3 pa3HbIX pa3neinoB. JlJis KauecTBEHHBIX 3ajay
MIPUOPHUTETOM SIBIISIOTCS 3a/1aHUs Ha OOBSICHEHHE/TIPEICKa3aHue MPOTEeKaHUsl (PU3NIECKUX SIBICHUN
U TIPOIIECCOB B OKPYXKAIOMIECH >KU3HU, TpeOyrommue BbIOOpa (HU3NYECKON MOIESTH IS CUTYyalluH
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBHm ¢ TpedoBanusmMu @I'OC COO k MaTepuanbHO-TEXHUIECKOMY 00ECTIEYCHHIO
y4eOHOT0 Ipolecca Kypc GU3UKH yriIyOoJEHHOTO YPOBHS Ha YPOBHE CPEIHEro 001ero oopa3zoBanus
JIOJDKEH HW3Yy4aThCsl B YCIOBUSX MpeAMETHOro kabwHeta. B kabuHeTe (GU3WKK HOKHO OBITH
HeoOxoauMoe JabopaTopHOoe 000pYAOBaHHE JUISl BHIIOJHEHUS YKa3aHHBIX B IPOrpamMMe 1o (pu3nKe
YUEHUYECKUX OIBITOB, JAOOPAaTOPHBIX pabOT U pabOT MPAaKTHUKyMa, a TaKkKe AEMOHCTPalMOHHOE
obopyoBaHue.

JlemoHcTpanimoHHOEe  00OpyJoBaHue (opMHpPYeTcss B  COOTBETCTBHM C  MPUHIUIIOM
MUHHMAaJIbHOM JOCTaTOYHOCTH U OOECIEeYMBAeT MOCTAHOBKY IEPEUMCICHHBIX B MPOrpaMMe I10



¢u3nKe KIOYEBBIX JAEMOHCTPALUN [UIS HMCCIEIOBAaHUA HM3y4aeMBbIX SIBICHHUH U MPOIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 000pyIOBaHUE I YYCHUYECKHX MPAKTHUECKUX padoT popMUpYeETCs B BUIE
TEMaTUYECKUX KOMIUIEKTOB M 00€eCIIeYnBaETCs B pacy€Te OAHOT0 KOMILJIEKTA Ha IBYX 00y4aroIIuXCsl.
TemaTnuueckne KOMIUIEKTHI J1IaOOpaTOPHOTO OOOPYAOBAaHUS JOJDKHBI OBITh TIOCTPOCHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX M LU(POBBIX HPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
WU3MEPUTEIIbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpUid.

OCHOBHBIMU LIENISIMU U3Y4€HUs GU3UKU B 00ILEeM 00pa30BaHUU SABIISIFOTCSA:

- (hopMupoBaHHE UHTEpPECA U CTPEMJICHUS O0YYaIOMIMUXCS K HAYYHOMY U3YyUEHHIO MPHUPOJIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TMO3HaHUS H  (HOPMHUpPOBAHHE
HCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPY)KAIOLUM SIBJICHUSIM;

- (OopMHUPOBAHHE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yjbTaTa H3yUY€HHUs OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

- (GopmupoBaHuEe yMEHHI OOBSCHATH SIBJICHUS C HCIOJIb30BaHWEM (U3NYECKUX 3HAHUHA U
HaYYHBIX J0Ka3aTeJIbCTB;

- opMHpOBaHUE TPEACTABICHUI O POIU (GUUKHU IJIs1 PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;

- pa3BUTHE TMPEICTABICHU O BO3MOXHBIX cdepax Oynymeidl mnpodeccuoHaaIbHON
NeSITeIbHOCTH, CBA3aHHBIX C (PU3UKOM, TOIrOTOBKA K AaJbHENHIIIEMY O0YUEHHIO B 3TOM HAIIPABJICHHH.

JocTmwkenne STHX meield oOecreynBaeTcsl pelleHHeM CIEAYIONMX 3aJad B Ipolecce
U3y4eHHs Kypca GU3MKH Ha YpPOBHE CpeHEro o011ero o0pa3oBaHus:

- NpUOOpETEeHHE CHUCTEMbl 3HAaHUI 00 OO0mUX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsIX, BKIIIOYAs MEXAaHUKY, MOJIEKYJIAPHYIO (PU3HKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (DPU3MKY U
AIIEMEHTHI acTPOU3UKY;

- (hopMupoBaHre yMEHUN NPUMEHSTh TEOPETUUYECKHE 3HAHUS JJIS OObSICHEHHS (PU3MUECKUX
SIBIICHUI B TIPUPOJIC U ISl IPHHSATHUS MPAKTHYECKUX PEIICHUH B TIOBCEHEBHOM KHU3HH;

- OCBOEHHE CII0COOOB PELIeHUs Pa3IMYHbIX 33]au C SIBHO 33JJaHHON (HU3MYECKO MOjeNblo,
3a/1a4, IOJIpa3yMEeBAOIINX CAMOCTOSTENbHOE CO3JaHle (PU3NYECKON MOJIENH, aIeKBAaTHON YCIIOBUSM
3aJauu, B TOM YHCJIe 3a]1a4 HH)XXEHEPHOT'0 XapaKTepa;

- TMOHMMaHWEe (U3NYECKUX OCHOB M TPUHIMIIOB JCWCTBUS TEXHUYECKUX YCTPOWCTB W
TEXHOJIOTUYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

- OBJIAJICHHNE METOJaMH CaMOCTOSITEIIFHOTO TUIAHHUPOBAHUS W TIPOBEICHUS (PH3MUECKUX
OKCIEPUMEHTOB, aHAJIM3a W MHTEpHpeTanud HHPOPMALMU, ONpeAeTeHUs JTOCTOBEPHOCTU
MOJIyYEHHOTO Pe3yJIbTaTa;

- CO3JlaHME YCJOBUH JUIs Pa3BUTUS YMEHHMH NPOEKTHO-HCCIEN0BATENbCKOM, TBOPUYECKOM
JeSITEIbHOCTH;

- pa3BUTHE UHTEpeca K cepam npodhecCHOHAIBHON JAesITeIbHOCTH, CBI3aHHOM C (PU3HKOIA.

B cootBerctBun ¢ TpeboBanusimu ®I'OC COO yrnyOn€HHbIN ypOBEHb MU3yUEHHUS y4EOHOTO
npeamera «@Pu3MKa» Ha YpOBHE CpEIHEro oO0IIero oOpazoBaHMs BbIOMpaeTcs: 0OydarolIMMUCH,
IUTAHUPYIOIMMU MPOA0JKEHNE 00pa30BaHus MO CHENHATBHOCTAM (PU3HKO-TEXHUUECKOTO MPOQUIIS.

Ha nsydenue ¢usuku (yriyOonéHHBI ypOBEHb) Ha YpOBHE CpEAHEro ooumero oOpa3oBaHUs
otBoautcst 340 gacos: B 10 kmacce — 170 gacoB (5 gacoB B Heneno), B 11 kmacce — 170 wacoB (5
4acoB B HEJICIIO).

[Ipennaraemelii B mporpamme mo ¢Gu3UKe NEpeueHb Jab0paTOPHBIX M MPAKTHYECKUX padoT
SBIISICTCS PEKOMEHIOBAaHHBIM, YUHUTENb JIeTaeT BEIOOp MPOBEACHUS J1a00paTOPHBIX padoT U OMBITOB
¢ yu€TOM UHANBUIYATbHBIX 0COOCHHOCTEH 00y4YaroOmnXCsl.



COILEPKAHUE OBYUEHUA
10 KITIACC

Pa3nen 1. HayuHblii MeTO O3HAHUS NPUPOABI.

Ouznka — ¢yHIaMeHTalbHas Hayka O mpupojae. HaydHblil MeTon MO3HAHUS M METOJBI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHEepUMEHT U TeopHs B Ipolecce MO3HaHWs Nmpupoisl. HabmioneHue M 3KCHepUMEHT B
dusuke.

CnocoObl nM3MepeHus: (U3NYECKUX BEJIMYMH (QHAJOroBble M LU(POBBIE H3MEPUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3mMepeHuil Gu3ndeckux BeIU4UH (a0COIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (U3NUECKUX SBICHUH W MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPAOE TEJO, UJIeaNbHAs KHUAKOCTh, UJICANbHBIN ra3, TOueyHbIN 3apsin). ['unoreza. Ousnueckuit
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponb u mecto ¢u3uku B (POPMUPOBAHHMU COBPEMEHHOW HAaydyHOH KapTHHBI MHUDA, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmukKym.

W3mepeHue cuibl TOKa U HAIIPSHKEHUS B LIETIU IOCTOSIHHOTO TOKA MPY MOMOIIM aHAJIOTOBBIX U
1U(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HakoMcTBO ¢ mudpoBoit naboparopueit mo ¢usmke. [Ipumepsl u3MepeHus: (HU3NIECKUX
BEJIMYMH IIPU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBukeHue. OTHOCUTENBHOCTh MEXaHUUECKOTO ABHKeHUs. CrucreMa oTcUéTa.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOUYKHM, €ro NPOEKUUH Ha OCH CHCTEMBl KOOpJUHAT.
Tpaexropus.

[lepemenieHne, CKOpPOCTh (CpelHssE CKOPOCTb, MI'HOBEHHAas CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOW TOYKH, MX INPOEKIUH HAa OCH CHCTeMbl KoopAuHaT. CoXeHHE NepeMeleHUud u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOJUHENHOE IBH)KEHUE. 3aBUCUMOCTb KOOpIMHAT,
CKOPOCTH, YCKOPEHUS U IyTH MaTepUalbHON TOYKU OT BPEMEHH U UX IPpapUKH.

CBobosnHoe majgeHue. YCcKopeHue cBOOOIHOrO najeHus. JIBHyKeHHe Tena, OpOLIEHHOTO MO/
yIJIOM K TOPU3O0HTY. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUS MaTepUaIbHON TOYKU OT
BPEMEHH U UX rpaduKu.

KpuBonuneriHoe nBmxeHue. J[BUKeHHE MaTepUaIbHOW TOYKH MO OKPYXHOCTU. YTJIOBas U
auHelHas ckopocTh. Ilepuog u uacrota oOpamenus. LleHTpocTpemutenbHoe (HOpMalbHOE),
KacaTesbHOE (TaHICHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTePHAIbHOM TOUKH.

TexHuueckue yCcTpoicTBa U TEXHOJIOIMYECKHUE IIPOLECCHI: CIMIOMETP, IBUKEHUE CHAPSOB,
LENHbIe, IecTepEHYAThIE U pEMEHHBIE NTepe/laut, CKOPOCTHBIE JTUQTHI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0b! HccieJOBaHuUs IBUKEHHH.

Wnmroctpanus npeaenbHoro nepexoaa U n3MepeHrue MTrHOBEHHON CKOPOCTH.

[TpeoOpazoBaHre ABMKCHUI C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBmwxeHus Tena, OpoIeHHOro O/ YTJIOM K TOPU30HTY M TOPH30HTAIIBHO.

HampaBnenue CKOpOCTH NpU ABUKEHUU IO OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOPE.



CpaBHeHue TyTeW, TPAaeKTOPUM, CKOPOCTEH ABUKEHHUS OAHOTO M TOTO K€ Tejlda B Pa3HBIX
CHUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUs MPU IPSIMOJIMHEMHOM PABHOYCKOPEHHOM JBM)KCHMM 110 HAKIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUH.

H3mepenune yckopeHUsi cBOOOJHOrO MajeHUs (PEKOMEHJOBAHO HCIOJIb30BaHUE LU(POBOH
nabopaTopun).

W3ydeHue ABMKEHUs Tena, OpPOIIEHHOTO Topu3oHTaNbHO. [IpoBepka rumoTe3sl 0 MpsMon
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXY NAJTIBHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSHHOW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepHoja OOpalleHus: KOHMYECKOTO MAasTHHKAa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH Hbrorona. MHepuuanbHble cucteMbl OTCU€Ta. [IpHMHIMI OTHOCUTENIBHOCTH
[Nanunes. HemneprmanbHbie cUCTEMBI OTCUETA (OMpEIEICHUE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3unuu Cuil.

Bropoii 3akoH HeroToHa 117151 MaTepUAIBHON TOYKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cuna TsKecTH. 3aBUCUMOCTh YCKOPEHUSI CBOOOIHOTO MAaJIeHHs OT BHICOTHI Ha/l TOBEPXHOCTHIO
MJIaHEThl U OT Teorpaduyeckoil mupoThl. J[BIKeHHE HEOECHBIX Tel U UX CIIYTHUKOB. 3aKOHBI
Kemuepa. IlepBas kocMuueckasi CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXYIIErocs ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuma TpeHHsI CKOIbKEHUs U cuiia TpeHus nokos. Koaddumuent
Tpenus. Cuia CONMPOTUBIIEHUS MPU JIBIDKCHHH TeJa B KUIKOCTH WM raze, €€ 3aBUCHMOCTH OT
CKOPOCTH OTHOCHUTEJIBHOTO JBUKEHHUS.

Hasnenue. ['unpocraruueckoe nasinenue. Cuna Apxumesna.

TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: MOMAIIUIHUKHN, JBUXEHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEWHEPIIMATBHBIX CUCTEMaxX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kadyenue nByX UIMIAMHIPOB WM WIAPOB PAa3HOM MACChl C OJWHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHeHME PaBHOJAEHCTBYIONIEN MPUIIOKEHHBIX K TEJIY CHJI C MPOU3BEICHUEM MACCHI Tella Ha
€ro YCKOpEHUE B UHEPIIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YJIHTATE B3aUMOICHCTBHS TEN.

N3mepenne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.

Bec Tena nmpu yCKOpEHHOM NMOIBEME U MIAJCHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepenue paBHOJCHCTBYIONIEH CUJI TP IBMYKEHUU OpyCKa 110 HaKJIOHHOM TIOCKOCTH.

[TpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHHU ABUKEHHSI OpyCKa M0 HAaKJIOHHOM IJIOCKOCTH
Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccenenoBanye 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

N3yueHne ABUKEHUS CUCTEMBI TEJI, CBA3AHHBIX HUTBIO, IEPEKUHYTON Yepe3 JETKUil OJI0K.

N3mepenue KodpuIMEHTa TPEHUs 0 BEIMYMHE YIJIOBOro Ko3dduuueHTta 3aBUCMMOCTH
Fip(N).

HccnenoBanue ABMKEHMs Opycka 10 HAaKJIOHHOU INIOCKOCTH € MEPEMEHHBIM K03 uuimeHTom
TPEHUS.

W3y4eHne nBUKECHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAoe Teno. IlocTynaTensHoe M BpallaTeslbHOE ABMXKEHHME TBEPAOrO Tela.
MoMeHT cuibl OTHOCUTENBHO Ocu BpaiieHus. Ilneuo cunbl. CinokeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

YcroitunBoe, HeyCTOHYMBOE, O€3pa3IuuHOE PABHOBECHE.

TexHu4eckue yCTpoUCTBa U TEXHOJOTHUYECKHE ITPOLIECCHI: KPOHIUTEMH, CTPOUTENIBHBIN KPaH,
peléryarbie KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUJT YIIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl cCOXpanHeHun 6 MeXanukKe.

NMiynsCc marepruanbHOM TOYKHM, CUCTEMBbl MarepuaibHbIX ToudeK. LleHTp macc cucremsl
MaTepHalbHBIX TOUeK. Teopema O JBMKEHUHU LIEHTpa Macc.

WMITynbC CHIIBI M1 M”3MEHEHHUE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT umnyibca MaTepuaabHOU TOYKU. [IpencraBiienre 0 COXpaHEeHUU MOMEHTA UMITYJIbCa
B LIEHTPAJIbHBIX MOJIAX.

PaboTa cuiibl Ha MaJOM M Ha KOHEYHOM NepemenieHnu. I'paduueckoe npencraBienne padboTbl
CHJIBL.

MoHOCTb CUIIBL.

Kunernyeckass sHeprusi marepuayiibHOM Touku. Teopema 00 HM3MEHEHMM KHHETHYECKOU
SHEPIrUH MATEPUATILHON TOYKH.

[loTeHumanpHple M HeNOTeHUMalbHbIE cuibl. [loreHnmaneHas sHeprus. IloTeHnumanbHas
SHEprus ymnpyro JnedopMHpPOBAHHOM NpyxHHBI. [loTeHIMaIbHAS SHEPrUs Tejaa B OJHOPOJHOM
rpaBUTaMOHHOM 1oJe. [loTeHnmanpHas sHeprus Tena B rpaBUTAlOHHOM I10J1€ OJJHOPOAHOTO IIapa
(BHYTpH M BHe 1mapa). Bropas kocMudeckas ckopocTb. TpeTbst KOCMUUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATIBHBIX CUJI C U3MEHEHHEM MEXaHMYECKOW 3HEPTrUu CHUCTEMBI Tel.
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHyw mid UACAIBHOM MKUIKOCTH KakK CIEACTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUH.

TexHu4ecKkue yCTpONCTBA U TEXHOJIOTUYECKUE IIPOLIECCHL: IBHXKEHUE PAKET, BOJOMET, KONED,
HPYKUHHBIN MUCTOJIET, THPOCKOI, (PUT'YpPHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.



3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

W3mepeHre MOIHOCTH CHUJIBI.

H3meHeHune 3Hepruu Teia Mpu COBEPILIEHUU pabOoThI.

B3anMHuble npeBpallieHus] KUHETUYECKONM U IOTEHIMAIbHOM dHEPruil IIpHU JEHCTBUM HA TEJIO
CHUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTur Ipu CBOOOTHOM TaICHHU.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

W3mepenune uMirysbca Tena 1o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJNA C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUs1 UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

N3mepeHne KHHETUYECKOM 3HEPTUu Teljla 0 TOPMO3HOMY ITYTH.

CpaBHeHuE U3MEHEHHS MOTEHIINAIBHOM SHEPTUU IPYKUHBI C paOOTOM CUITBI TPEHHUS.

Omnpenenenue padbOThI CHIIBI TPEHUS IPU ABMXKEHUH TeJla IO HAKJIIOHHOM IJIOCKOCTH.

Paspnen 3. Mosekyasipaasi Qu3uKa 1 TePMOAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OcHOBHBIE TOJNOKEHHSI MOJEKysipHO-KuHeTHueckoil Teopun (MKT), wux ombITHOE
obocuoBanue. uddysus. bpoyHoBckoe nmxenne. Xapakrep JBHKECHUS U B3aUMOJICHCTBHS YaCTHUI]
BelecTBa. MoJienu CTpoeHHsI Ta30B, KHUIAKOCTEH U TBEPBIX TE U 0ObSICHEHNE CBOMCTB BEIIECTBA HA
OCHOBE 3TUX Mojeneit. Macca u pazmepsl Mmosiekyi (atomoB). KonnuectBo BemiecTBa. [loctosinnas
ABorazpo.

TennoBoe paBHOBecue. Temmneparypa u ciocoos! e€ usmepenus. [llkana remneparyp Llenscus.

Mogenb uaeanpbHOro ra3a B MOJIEKYJISIPHO-KMHETHYECKON TEOPHUH: YACTHUIIBI ra3a JBUKYTCS
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

["a3oBbIe 3aKkoHBI. YpaBHeHHe MenaeneeBa—Kuanelipona. AGconoTHas Temneparypa (Ikaia
temneparyp KenbBuna). 3axkon JlampToHa. M3ompoueccel B HI€aJbHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [ paduueckoe npencrapieHue H30MPOLECCOB: H30TEpMa, U30X0pa, n300apa.

CBs13b MEX/y /1aBJIEHUEM U CPEIHEN KMHETHYECKOM AHEpPruei MmocTynaTesIbHOTO TEIJIOBOTO
JBUKEHMSI MOJIEKYJ UICAIBHOTO Ta3a (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUUECKON TEOPHUH
UJICATHHOTO Ta3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJMHAMUYECKON CHCTEMBI CO CpeHEH KMHETHYECKOM
SHEprueil MocTynaTeJIbHOTO TEMIOBOTO IBUYKEHUS €€ YaCcTHII.

TexHUUecKkue yCcTpocTBa U TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETP, OapoMeTp, MOTydeHHe
HAaHOMAaTEpHAaJIOB.

Hemoncmpayuu.

Monenu IBUKEHUS YaCTHUI] BEIIECTBA.

Mojenb OpOYHOBCKOTO JBUKEHUSI.

Buneoponuk ¢ 3anucho peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus xxuakocTent.

Mogpens onbiTa [lITepHa.

[TputsxeHue MOJIEKyYII.

Mogenu KpucTaNIn4ecKuX peméToK.

Habmionenue u nccienoBaHue U30MpOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue mporecca yCTaHOBJICHUSI TEIJIOBOI'O PAaBHOBECHUS MPU TETNIOOOMEHE MEXIy
ropsiieil ¥ X0JIOJHON BOJOM.



W3ydenne W30TEPMUYECKOro Tporecca (PEKOMEHJIOBAHO HCIOJb30BaHUE HU(POBOH
nabopaTopun).

N3ydenue n30XopHOTro npouecca.

Hzydenue nzobapHoOro mnpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckas (TZl) cucrema. 3aanuie BHEIIHUX YCJIOBHUM JJisI TEPMOIUHAMUYECKON
cucteMbl. BHelmHne U BHyTpeHHUE mapaMeTpsl. [lapameTrpbl TepMOAMHAMHUUYECKONW CHCTEMBI Kak
CpeHMe 3HAUCHUS BEJTUYHMH, OMMCHIBAIOIINUX €€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nHauano tepmoamHamMuku. CamMoONpOM3BOJIbHAS pelakcalus TEPMOAUHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopeinb uaeanbHOro raza B TEpMOJMHAMUKE — CUCTEMA YPAaBHEHUI: ypaBHeHHe MeHneneeBa—
Kianelipona v BbIpakK€HUE JJII BHYTPEHHEH JHEPrUU. Y CIOBHS NPUMEHHUMOCTH ITOW MOJCIIH:
HU3Kasg KOHILIEHTPALUs YacTHUll, BBICOKME TeMIlepaTypbl. BelpaxeHue uisi BHYTPEHHEW SHEPIUH
OJHOATOMHOTI'O UJICAJIBHOTO Ta3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLIECCHI.

DnemMeHTapHas paboTa B TepMOAMHAMHKE. Berauciaenue paboTsl o rpaduky mporecca Ha pV-
JuarpaMmme.

Tennonepenaya kak criocod N3MEHEHHSI BHYTPEHHEHW YHEPTrUU TEPMOIMHAMUYECKOU CUCTEMBI
6e3 coBepiieHus paboTsl. KoHBEKIIMS, TEMIONPOBOIHOCTD, U3Ty4YEHUE.

KosmuectBo Temnotel. TemnoéMkocTs Tena. Y aenbHas U MOJISIpHAsk TEINIOEMKOCTH BEIIECTBA.
YpaBHenue Maitepa. YaenbHas TEIUIOTa CrOpaHUs TOIUIMBA. Pacué€r KoimyecTBa TEIUIOTHI IPU
teronepenaye. [lonstre 06 agrnabaTHOM Tpoiiecce.

[TepBblit 3aKkOH TepMOAMHAMUKH. BHYyTpeHHss sHeprusi. KonmndyecTBo TemioTsl U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKONU CHCTEMBI.

BTtopoii 3aK0H TepMOJMHAMMKHU AJI1 PABHOBECHBIX MPOLECCOB: Y€pe3 33JJaHHOE PAaBHOBECHOE
COCTOSIHM€ TEPMOJMHAMHYECKON CHCTEMBI TMPOXOIUT €IUHCTBEHHas aauabara. AOCOmOTHas
TeMIieparypa.

Btopoii 3akoH TepMOIMHAMHUKHU I HEPAaBHOBECHBIX IPOIIECCOB: HEBO3MOXKHO TeEpeaTh
TEIVIOTy OT Ooyiee XoNMomHOTO Tena K Oonee Harpetomy 0Oe3 kommencauuu (Kmaysmyc).
HeobpatumocTh MpUpOIHBIX MPOIECCOB.

[Ipunnune! aeiictBus Ternosbix MamuH. KITI.

MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

DKOJIOTMYECKUE aCIEeKThl HMCHOJb30BaHUS TEIJIOBBIX JBHUraresieil. TermnoBoe 3arps3HeHue
OKPYKAaIOIIEeH Cpebl.

TexHuueckue yCTPONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: XOJOAWIBHUK, KOHIUIMOHED,
JIN3EIIbHBIN 1 KapOIOpaTOPHBIN IBUTATENH, TapoBas TypOUHA, TIOJyYeHUE CBEPXHU3KUX TEMIIEPATyp,
YTWIN3ALUs «TEIJIOBBIX» OTXOJOB C HCIOJIb30BAaHMEM TEIUIOBOIO HAcoca, YTHIM3alus
OMOOPTaHMYECKOTO TOILTMBA VISl BEIPAOOTKU «TETUIOBOMY M DJIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3menenune TemmepaTypsl Ipy auadaTHIECKOM PaCIIupPEHUH.

BosaymiHoe orauso.

CpaBHEeHHE yJETBHBIX TEMIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOro mpoliecca.

KoMmbrorepHbie MOENH TETUIOBBIX JBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

W3mepenne yaenbHOU TeII0OEMKOCTH.



Uccnenosanue mponecca OCTbIBAHUS BEILIECTBA.

HccnenoBanue aquabaTHOro npoiiecca.

N3yueHune B3aMMOCBS3U SHEPTUM MEXMOJIEKYISIPHOTO B3aUMOJCHCTBUS U TEMIEPATYpPbI
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcauus. Vcmapenue u KumeHue. YJellbHas TeIJIoTa
napooOpa3oBaHusl.

Hacepliennsle u HeHachllleHHbIE napbl. KauecTBeHHas 3aBUCUMOCTh INIOTHOCTH M JIaBJICHUS
HACBIIICHHOTO Iapa OT TEMIepaTyphbl, WX HE3aBUCUMOCTh OT OOBEMA HACHIIIEHHOTO Tapa.
3aBUCUMOCTB TEMIIEPATypPhl KUIIEHUS OT AABJICHUS B KUIAKOCTH.

BrnaxnocTs Bo3yxa. AGCOMIOTHAS U OTHOCHTEIBHAS BIIAXKHOCTb.

TBépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHM30TPOINHUS CBOMCTB KPUCTAILJIOB.
[1naBneHue u KpucTauzanus. Y aelibHas TerioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpaoro tena. Pactsokenue u cxxarue. Capur. Moayns FOura. [penen ynpyrux
nedopManuii.

TemoBoe pacHIMpeHue KHUAKOCTEH U TBEPABIX Tel, 00bEMHOE W JHMHEHHOE pacIIupeHHe.
AHrapMOHHM3M TEIJIOBBIX KOJICOAHUIM YaCTUIl BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIUPEHUS TEI
(Ha KaUECTBEHHOM YpPOBHE).

[TpeoOpazoBanue YHEPTHH B (PA30BBIX IMEPEXOax.

YpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Kod((UIMEHT MOBEPXHOCTHOTO HATsDKCHHS. KamuuisipHbie
ABJIEHU. [{aBlIeHre 110 UCKPUBJIEHHOM MTOBEPXHOCTHIO xKuakocTh. dopmyia Jlaraca.

TexHu4ecKre yCTpoicTBa U TEXHOJIOTUUECKHUE MPOIECCHI: KUJIKUE KPUCTAIIBI, COBPEMEHHbIE
MaTepHuabl.

Hemoncmpayuu.

TennoBoe pacimpeHue.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue. Kunenue npu NnOHM>XKEHHOM JaBJIECHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnBITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBaHme.

Kanunnsipusie sBieHus.

Mopeny HeHbIOTOHOBCKOM JKHJIKOCTH.

CriocoObl U3MepeHus BIKHOCTH.

WccnenoBanue HarpeBaHus M TUIABJICHUS] KPUCTATHYECKOTO BEIECTBA.

Bunasr nedpopmaruii.

Hab6nronenue mansix aedopmMarmii.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEM.

N3mepenne yaenbHOM TEIIOTH MIaBJIEHUS JIbJa.

N3yueHue CBOMCTB HACBIIICHHBIX TAPOB.

H3mepeHne aOCOMOTHOM BIaXHOCTH BO3/yXa U OIICHKA MAacChl ITAPOB B IIOMEIICHHH.

N3mepenne ko3 duiinenTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JepopMaIlii pPe3MHOBOTO O0Opas3la OT MPHUJIOKEHHON K Hemy
CHUJIBL.

Pasznea 4. JiekTpoauHaMuKAa.

Tema 1. Inexmpuueckoe noie.



OnexTpuzanus TeJl U €€ NposBIEHUS. DNEKTpUYeCKuM 3apsa. [IBa BHIa 3JIEKTPUUYECKHUX
3apAoB. [IpOBOIHMKHY, TUANEKTPUKHA U MOJYIPOBOJHUKU. DIEMEHTAPHBIN 3JEKTPUUYECKUN 3apsia.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsaaoB. Toyeunsie 3apsabl. 3akoH KynoHa.

Onexkrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpsokénnocts  anekrpudeckoro mois. [IpoGubiid  3apsin.  Jluaum  Hanmpspk€HHOCTH
ANIEKTpUYeCcKOro nosst. OQHOPOIHOE IINEKTPUUYECKOE ITOJIE.

[ToTeHIMaNbHOCTh 3JEKTPOCTATHUYECKOrO IoJsl. Pa3HOCTh MOTEHIMANIOB W HamNpsKEHHE.
[ToreHunanbpHast SHEPrUs 3apsia B JIEKTPOCTATHUECKOM mosie. [loTeHnuan 31eKTpocTaTHuecKoro
noJisi. CBs3b HAMPSHXKEHHOCTH TOJISI U PA3HOCTU MOTEHIIUANIOB ISl AJIEKTPOCTATUYECKOT0 MO (KaK
OJIHOPOAHOTI0, TAK U HEOJHOPOAHOIO).

[IpuHUMI Cyneprno3uIuK JIEKTPUUECKUX MTOJIEH.

[Tone Ttoueunoro 3apsima. llome paBHOMepHO 3apspkeHHOW cdeprl. Ilone paBHOMEpPHO
3apsHKEHHOTo Mo 00BEMY 11apa. [lone paBHOMEPHO 3apsKeHHOM OeCKOHEeUHOM M1ockocTi. KapTuHsl
JIMHUM HAPSYKEHHOCTH 3THUX IMOJIEH U SKBUIIOTEHIIMAIbHBIX TOBEPXHOCTEM.

[IpoBOIHUKY B NEKTPOCTATUUECKOM I10JI€. Y CIIOBUE PABHOBECHUS 3apsI0B.

JIM3IIeKTPUKY B JIEKTPOCTaTUYECKOM IToJIe. J{ManekTpuyeckas IpOHUIaeMOCTh BEIIECTBA.

Konnencarop. D5eKTpoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD MJIOCKOIO KOHJIEHCATOPA.

[TapannensHOE COCIMHEHUE KOH/JICHCAaTOPOB. [TocnenoBarensHOE COEJIMHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

JIBrKkeHMe 3apsHKEHHON 4acTULBI B OHOPOJHOM IEKTPUYECKOM ITOJIE.

TexHuyeckue yCTpOHCTBA M TEXHOJIOTMYECKHE MPOLECCH: 3JIEKTPOCKOM, 3JIEKTPOMETD,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3€MIIEHUE 3JIEKTPONpHOOpOB, KOHAEHCATOPHI, reHeparop Ban ne
['paada.

Hemoncmpayuu.

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUUYECKOE T0JIE 3apsHKEHHBIX IIAPUKOB.

DNEKTpUUECKOe MOJ€ IBYX 3apSKEHHBIX IJIACTHH.

Mogens 3nekTpoctaTuueckoro reneparopa (Ban ae I'paada).

IIpOBOTHHUKY B JIEKTPUYECKOM I10JIE.

DIIeKTpOoCTaTUYECKas 3allIMTa.

YCTpolcTBO M ACMCTBHE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTD JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIAAN IJIACTHH, PACCTOSHHUSA
MEXy HUMH U JUDJIEKTPUUECKON POHUIIAeMOCTH.

OHeprus MEKTPUUYECKOTO MOJISI 3apsyKEHHOT0 KOHEHCATOPA.

3apsiaKa U pa3psiKa KOHAEHCaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomut, npakmuxym.

OneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TeJl.

Habmionenue npeBpallleHus SHEPruM 3apsHDKEHHOT0 KOHJIEHCATOpa B HHEPIUI0 U3ITYUEHUS
CBETOAMO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEPKaIel KOHEHCAToP.

Pacnipenenenrie pa3HOCTH MOTCHIIMAJIOB (HAMPSDKEHUSI) TIPH TTOCIIEI0BATEILHOM COSTUHEHUN
KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmoannbwlit 3neKmpuyecKuil mox.

Cwiia Toka. [1oCTOSIHHBIN TOK.



VYcnoBus cylecTBOBaHUS MOCTOSIHHOIO AIEKTPUUYECKOro ToKa. Microunuku Toka. Hanpsixenue
UudJC é.

3akoH OMa a1 yyacTKa LEmnHu.

DJIEKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBIIEHUS OJHOPOAHOIO ITPOBOIHUKA OT
€ro JUIMHBI U TUIOIIAIU TIONIEPEYHOT0 CEUEHUS. Y IeIbHOE CONIPOTHUBIICHUE BEILIECTBA.

[locnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COCAMHEHUE NPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dMeKTprueckux 1eneid. [Ipasuna Kupxroda.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MOIIHOCTb 3JEKTPUUYECKOT0 TOKA. TemnoBas MOLHOCTD, BbIIEIsIEMasi HA PE3UCTOPE.

OJIC u BHyTpeHHEE COMPOTHUBIICHHE MUCTOYHHKA TOKA. 3aKoH Oma /is MOJTHOU (3aMKHYTOM)
ANEKTPUYECKON Lenu. MOIHOCTh UICTOYHHKA TOKa. KOpoTKOe 3amMmbIKaHKE.

KoHnzeHcaTop B ienu mocTOSIHHOTO TOKa.

TexHuuyeckue ycTporucTBa U TEXHOJIOTMYECKHUE MPOLECCH: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUHK DJICKTPUUYECKON IHEPTHUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HAPSKEHUSL.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAINPSHKEHUS JUISL PE3UCTOPA, JIaMIlbl HAKaJIWBaHUS
Y CBETOAMO/1A.

3aBUCHUMOCTb CONPOTHUBIICHUS LMJIUHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI, IUIOIIAIH
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCUMOCTY CHJIbI TOKA OT COMPOTHUBIIEHUS IIPU ITOCTOSSHHOM HaIlPSDKEHUU.

[Tpsimoe usmepenne OJIC. KopoTkoe 3aMblkaHHE TajdbBaHUYECKOIO 3JIEMEHTA M OLEHKA
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco0bl coelMHEHHsI ICTOYHUKOB Toka, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX/y MOJOCAMU UCTOYHHKA TOKA OT CHJIBI TOKa B
LEMN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanye CMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COpoTUBICHHS IPOBOTHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HAIPSDKEHUS AJIs JIAMITbl HAKAJIMBAHHUS.

VBenuuenue npeenia u3MepeHust amrnepMmerpa (BoJIbTMETPA).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIIEHUSI HCTOYHUKA TOKA.

HccenenoBanue 3aBucumoctd J/]C ralbBaHUYECKOTO 3JIEMEHTA OT BPEMEHM IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIHMAIOB MEX]y MOJOCAMU UCTOYHHKA TOKAa OT CHJIBI TOKa B
LENH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvlx cpeoax.

DneKTpuyeckas MPOBOAUMOCTh PA3IMYHBIX BEUIECTB. DJIEKTPOHHAS MPOBOIUMOCTh TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIIEHUSI METAJIJIOB OT TeMIleparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs: U MPUMECHAs! IPOBOJUMOCTbD MOIYIPOBOIHUKOB. CBOWCTBA
p—n-niepexona. [lomynpoBoHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJIUTAX. OJNEKTPOJIUTHUYECKAS [UCCOLMALUSA. DJIEKTPOJIH3.
3akonbl Dapajnes s AJIEKTPOIn3a.

DneKTpuuecKui TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOATEIbHBIN pa3psal. Pasnnunble
THUIBI CAMOCTOSITENBHOTO pazpsiaa. Monnus. [1nazma.



TexHUYECKHe yCTPOWCTBA U MPAKTUYECKOE IPUMEHEHHE: Ta30pa3psIHbIC JIAMIIBI, JJIEKTPOHHO-
JaydeBas TpyOKa, IOJYNPOBOJAHUKOBBIE NPHOOPBI: AMOMA, TPAH3UCTOP, (OTOAMOJ, CBETOAMOM,
rajJpBaHKa, paQMHUPOBAHNE ME/IH, BHITUIABKA ATFOMHHHUS, JIEKTPOHHAST MUKPOCKOTIHSL.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[TpoBOAUMOCTB 37EKTPOIUTOB.

3akoHbI AnekTponusa Papayes.

HckpoBoii pa3ps U MPOBOJIUMOCTb BO3yXa.

CpaBHeHHE TPOBOAMMOCTH METAJIOB U TIOTYIPOBOTHUKOB.

OAHOCTOPOHHSISI TPOBOJIUMOCTh INOJ1A.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

HaGnronenue snexrpoinusa.

W3mepenue 3apsiaa 0HOBAJICHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsATHE BOJIBT-aMIIEPHOI XapaKTEPUCTHKH TUOJIA.

Du3n4ecKuil MPaAKTUKYM.

Crioco0b1 m3MepeHust (PU3MUECKUX BEIWYHH C UCIIOJNIB30BAHUEM aHAIOTOBBIX U IU(PPOBBIX
U3MEPUTENIbHBIX TPUOOPOB U KOMIBIOTEPHBIX AATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENIbHBIE
MOTPEIIHOCTH U3MepeHui pru3muecknx BennyuH. OLeHKa TPaHMIl IOTPEIIHOCTEH.

[TpoBeneHue KOCBEHHBIX HM3MEPEHUH, MCCIEIOBAHUN 3aBUCUMOCTEN (U3NYECKUX BEIUYUH,
NpOBEpKa NPEAIOKEHHBIX TUMOTE3 (BHIOOP M3 paboT, ONMMCAHHBIX B TEMAaTHYECKHUX pa3zesax
«YYeHNYeCKUH HKCIIEPUMEHT, J1JAOOpaTOPHBIE pabOTHI, TPAKTUKYM).

MexknpeaMeTHbIe CBSI3H.

N3yuenune kypca ¢usuku yriayoaéHHoro ypoBHs B 10 kiacce OCyIIECTBIISETCS C y4ETOM
COJIepKATEIbHBIX MEXIIPEJIMETHBIX CBSI3€H ¢ KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpadun
U TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, C6A3AHHbIE C U3YUEHUEM MEMOO006 HAYYHO20 NO3HAHUA:
SBJICHUE, Hay4dHbIH (akT, TUMoTe3a, (QHU3MYecKas BEIMYMHA, 3aKOH, TeopHs, HaOIroAeHue,
OKCIIEPUMEHT, MOJICIIMPOBAHHUE, MOJIENb, U3MEPEHHE, MOTPEITHOCTH M3MEPEHUH, M3MEepUTEIhbHBIC
npubopsl, nudposas 1adoparopusl.

Mamemamuka: peiieHue cucteMbl ypaBHeHui. Jlnnennas ¢yHkuus, mapadosna, rumnepoona,
ux rpauku U cBoiicTBa. TpuroHoMmeTpuueckue (QpyHKIUH: CUHYC, KOCHHYC, TAHI'€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOKIAECTBO. BEKTOPHI M MX MPOEKIINK Ha OCH KOOPIWHAT, CIIOKCHHE
BEKTOPOB.

buonozua: mexanndeckoe NIBWKEHUE B KUBOW mpupoze, auddysus, ocMoc, TemIoo0MeH
KHUBBIX OPTaHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKpYXKaroleil cpebl, yTuin3anus OnoopraHuyeckoro
TOIJIMBA JUISI BBIPAOOTKH «TEIJIOBOM» W DIEKTPOIHEPTHH, TIOBEPXHOCTHOE HATSHKEHHUE U
KallWJIISIPHBIE SIBJICHUS B IPUPOJIE, SJCKTPUUECKUE SIBICHUS B )KUBOW IPUPOJIE.

Xumun: TUCKPETHOE CTPOSHHE BEUIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, MOJydeHHe HaHOMAaTepHasoB, TEIUIOBbIE CBOMCTBA TBEPIBIX TeJN, KUIKOCTEH U
ra30B, )KHUJIKAE KPUCTAILIBI, JEKTPUIECKHE CBOWCTBA METAIIIOB, SJICKTPOIUTHYECKAS TUCCOIIUALIHS,
rajibBaHUKa, JIEKTPOHHAsI MUKPOCKOIIHSL.

T'eocpaghua: BnaxxHOCTH BO3/IyXa, BETPHI, OapOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JABWKCHHUN C UCIOJIB30BAHUEM MEXAaHM3MOB, YU4ET CyXOro u
’KMJIKOTO TPEHHs B TEXHUKE, CTATUYECKHE KOHCTPYKIMU (KPOHIITENH, peméTyarble KOHCTPYKIMH),
UCIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXaHUKH B TEXHHKE (THMPOCKON, BOIAOMET U JIpyrHe),
JIBUTaTellb BHYTPEHHETO CropaHusi, napoBass TypOHWHa, OBITOBOH XOJOJWJIBHHUK, KOHAWIMOHED,
TEXHOJIOTUM TOJy4YeHHsS COBPEMEHHBIX MaTepuasoB, B TOM YHCJIE HAHOMATEPUAIOB, U



HAHOTEXHOJIOTHH, JJICKTPOCTATHYECKas 3allUTa, 3a3eMJICHHE SJIEKTPOIPUOOPOB, Ira3opaspsiiHbIe
JaMIIbl, TOTYIPOBOAHUKOBBIE TPUOOPHI, TAIEBAHHKA.

11 KITIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

BzaumopeiicTBrE NOCTOSTHHBIX MAarHUTOB U MPOBOJIHUKOB C TOKOM. MarHuTtHoe nose. Bekrop
MarHuTHOM MHAYKUMH. [IpuHIMN cynepno3uuuy MarHuTHBIX 1osiel. JIMHUM MarHUTHOM MHTYKLIHH.

MarnuTHO€ 1oJje MPOBOJHUKA ¢ TOKOM (IIPSIMOTO IPOBOIHUKA, KATYIIIKA U KPYTOBOTO BUTKA).
OmnbIT DpcTeaa.

Cuna Amnepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuiia Jlopenia, e€ HanpaBieHUE U MOAYJb. [[BUyKeHHE 3apsKEHHOM YacTULIbI B OJHOPOAHOM
MarHuTHOM noJie. Pabora cumsl Jlopenna.

MarnuTHoe noje B BeniecTBe. @eppoMarHeTHKuy, napa- U JUaMarHeTUKH.

TexHuueckne yCTPOMCTBA W TEXHOJOTHMYECKHE TMPOLECCHI: IMPUMEHEHUE IMOCTOSHHBIX
MarHuTOB, OJEKTPOMArHUTOB, TECTEP-MYJIbTUMETpP, OJJIEKTPOJABHUraTesb SKoOH, YCKOpUTEIH
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptuna nuHu# MHIYKIIMA MarHUTHOTO TIOJIS ITOJIOCOBOTO U MOAKOBOOOPA3HOT0 MOCTOSTHHBIX
MarHuTOB.

KapTtuna nuHui MarHMTHOW WHIYKLUU MOJIA JIIMHHOTO MPSMOTO MPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKU C TOKOM.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

Habmtoienue nBM>KeHUs ITy4yKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIUTT AEHCTBUS AIEKTPOU3IMEPUTEIHHOTO MPUOOpPa MarHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym.

HccnenoBanmne MarHuTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOHCTB (heppOMarHeTUKOB.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHuTa HA paMKy € TOKOM.

N3mepenne cuiibl Ammepa.

N3ydenune 3aBUCUMOCTH CUJIbI AMITepa OT CUJIbI TOKA.

OrnpeneneHrie MArHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. Dnexmpomaznumnan uHOYKYUA.

SBnenue snekTpomMarHuTHOM HHAYKUMH. IloTox Bekropa MarmuTHOM HHAyKiuu. 2J(C
WHIYKIUU. 3aKOH 3JIeKTpoMarHuTHoM nHaykuuu dapanes. BuxpeBoe snektpuyeckoe noie. Toku
Ddyxo.

OJIC nHAYKIIMY B MPOBOJIHUKE, JTBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM TTOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka MHIYKTHBHOCTM B ILENM ITOCTOSIHHOTO TOKa. SIBieHue
camouHAykiuu. 3J1C caMOMHIyKIIUU.

OHEPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMarHuTHOE MOJIeE.

TexHu4eckne ycTpoMcCTBa M TEXHOJIOTMYECKUE MPOLECCHl: NHAYKIHOHHAS €4b, COJIEHOU,
3allMTa OT JIEKTPU3ALUU TEJN NMPU ABUKEHUU B MATHUTHOM T10JI€ 3€MIIU.

Hemoncmpayuu.

Habmronenue siBIeHUS 3EKTPOMAarHUTHON HHTYKITUH.



Uccnenosanue 3aBucumocty J/1C nHAYKINUN OT CKOPOCTU U3MEHEHUS MarHUTHOTO IIOTOKA.

IIpaBuiio Jlenua.

[Tanenue MaruuTa B aJllOMUHUEBOU (MEHOM) TpyOe.

SIBieHure caMOMHIYKIUH.

Uccnenosanue 3aBucuMoctd 3{C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKmMuKym.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUU.

Omnpenenenre MHAYKIIMA BUXPEBOTO MarHUTHOTO TOJISI.

WccnenoBanue siBIeHUS CAMOUMHIYKIUH.

COopka Mozienu 3JIeKTPOMarHUTHOTO TeHepaTopa.

Pa3nes 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOIHBIE KOJIEOAHMS.

["apmonnueckue konebanus. Kunematnueckoe U TMHAMUYECKOE OMUCAaHUE. DHEPreTHIeCKOoe
omucaHue (3aKOH COXpaHEHUsT MEXaHWYEeCKON »dHepruu). BBIBOJ ITHHAMHYECKOTO OIMUCAHUS
rapMOHHYECKHUX KOJeOaHUI U3 X IHEPreTUYECKOT0 U KHHEMATUYECKOTO OMUCaHUS.

Ammumatyna u (aza xoneOanuii. CBs3p aMIUTUTYAbI KOJICOAHWH HCXOMHOM BEIWYHHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[lepuon m yvactota kojnebanmii. [lepnon Manbix CBOOOJHBIX KOJEOaHHN MATEMaTHUYECKOTO
MmasiTHUKa. [leproa cBOOOAHBIX KONeOaHUN MTPYKMHHOTO MasiTHUKA.

[TonsTHe 0 3aTyxaromux KoiebaHusx. BeiHyxaenHsie xkonebanus. Pezonanc. PezonancHas
KpuBas. BiusHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KPUBOIl. ABTOKOIEOaHUS.

TexHu4yeckne yCTpOMCTBA W TEXHOJOTUYECKHE TMPOIECChl: METPOHOM, 4Yachl, Kadellu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch KoaebaTenbHOrO ABMKECHHUS.

Habmronenre He3aBUCMMOCTH TIEPHO/Ia MaJIbIX KOJeOaHM rpy3a Ha HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxaromux KoineOaHui U 3aBUCUMOCTHU Tepro/ia CBOOOIHBIX KOIEOaHH OT
COINPOTUBIICHUS.

HccnenoBanne konebaHWW Tpy3a HA MACCHUBHOW TMpYKHMHE C METbl0 (HOPMUPOBAHUS
npeJicTaBIeHU 00 naeaabHON MOJENN NPYKUHHOTO MasiTHUKA.

3aKoH COXpaHEeHHsI SHEPTUHU NpU KosieOaHusIX rpy3a Ha MpYKUHE.

UccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

Habmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomul, npaKmuKym.

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U MPYKMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JBI)KEHHUS Tela B X0/Ie KoJIeOaHHUM Ha yIIPyroM IMo/IBEce.

W3ydeHre ABMKEHUS HUTSHOTO MasTHHUKA.

[IpeoOpazoBanme SHEPTUHU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILUIUTY b 3aTyXaIOMINX KOIeOaHUi.

WccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznumnole Koredanus.

KonebGarenbuplii  kKOHTYp. CBOOOJHBIE DIIEKTPOMAarHUTHBIE KOJEOaHUS B HJICATHLHOM
konebatenbHOM KoHType. Dopmyma Tomcona. CBs3b aMIUIUTYIBI 3apsa KOHJEHcCATopa C
aMIUIUTYZIOM CHUJIbI TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aKOH COXpaHEHHsI SHEPTUU B UI€aTbHOM KOJIeOaTeIbHOM KOHTYPE.

3aryxamoluye  3JIeKTPOMarHUTHbIE  KojieOaHWs.  BBIHYXJEHHbIE  3JIEKTPOMAarHUTHBIE
KoJie0aHusl.



ITepemeHHbI TOK. MOIIHOCTD IEPEMEHHOTO TOKAa. AMIUIUTYIHOE U JIEHCTBYIOIIEE 3HAUECHUE
CHJIbI TOKA U HaNpPsKEHUS MPU pa3iIuyHOl (popMe 3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHHU.

CuHyconJaJIbHbBIN NIEpeMEHHBIH TOK. Pe3ucTop, KOHAEHCcaTop U KaTyllKa UHAYKTUBHOCTH B
LIeNIY CUHYCOUJAJIBHOTO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe3oHaHc HanpspKEeHU.

Wneanbubiii Tpanchopmatop. IIponsBoacTBo, mepenada W HOTPEOICHUE DICKTPUUYECKON
JHEPrUu.

OKOJIOTUYECKME PHUCKU IMpU IPOU3BOJICTBE 3JEKTpodHepruu. KynbTypa uHCHoab30BaHUsA
JJIEKTPO’HEPIUH B IIOBCEAHEBHOM XKU3HU.

TexHu4eckue yCTpouCTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: dJIEKTPUYECKUN 3BOHOK, TE€HEPATOP
IIEPEMEHHOTI0 TOKA, JIMHUU JIEKTponepesay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

3aBHCHUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHNUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpa.

OcumsuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroOIKX 3JIEKTPOMATHUTHBIX KOJIEOAHUM.

Monenb 37€KTpPOMarHUTHOTO T€HEpaTopa.

BoiHyX1eHHBIE CHHYCOHMIATIbHBIE KOJIE0aHusl.

Pe3ucrop, kaTylka HHAYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc mpu mociaenoBaTeNbHOM COCIMHEHMHM PE3UCTOpA, KATYLIKM WHIYKTUBHOCTH U
KOHJICHCATOPA.

YCTpORCTBO M IPUHIIMIT ACHCTBHS TpaHCHopMaTopa.

Monenb TMHUY 3IIEKTPOIIEpEIaUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccenenoBanue mEpeMEHHOIO TOKAa 4epe3 IOCIEN0BATEIBbHO COCIMHEHHBIE KOHJIEHCATOP,
KaTyILIKYy ¥ PE3UCTOP.

Habumroienne 351eKTpoMarHuTHOTO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmMPOMAHUNIHBIE BOTIHD.

MexaHnueckue BOJIHBL, YCIOBHSI UX pacnpocTpaHeHus. llonepeunsie n npoaoiabHbIE BOJHBI.
[Tepuon, ckOpoCTh pacrpoCTpaHEHUs U JUIMHA BOJIHBI. CBOMCTBA MEXAHUYECKHUX BOJIH: OTPaXKEHHE,
npesoMiIeHue, nHTephepeHIus U AudpaKius.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[ITyMoBO€ 3arpsi3HEHUE OKPYKAIOLICH CPEbI.

OJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS H3JIy4eHHUS DJIEKTPOMAarHWTHBIX BOJIH. B3amMmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiiCTBa  JJEKTPOMATHUTHBIX  BOJIH:  OTPaXXEHWE, MPEIOMIICHHE,  IOJSpHU3aLus,
uHTEephepeHIMs U AU(PaKIHSL.

[[kana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHLIMIIBI pagUOCBS3U U TeNEBUACHUA. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOIIEH CPEBI.

TexHuueckue ycTpoicTBa 1 IPaKTUUECKOE IPUMEHEHNE: MYy3bIKaJIbHbIE MHCTPYMEHTBI, pajap,
paguonpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBYU-neub, ynbpTpa3BykoBas IUArHOCTHKA B
TEXHUKE U METULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJH.

Konebmromnieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.



Habumronenne otpakeHus U IPEIOMIIEHUS] MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHunu u Augpakiiuy MEXaHM4eCKUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro IpUMEHEHHE.

HaGmroienne cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U YaCTOTON KOJICOaHMIA.

HccenenoBanue CBOKWCTB 3€KTPOMArHUTHBIX BOJIH: OTPaXeHUE, IPEIOMIIEHUE, MOISpU3aLus,
nudpakuus, tHTepdepeHIus.

Ob6napysxeHne HHGPAKPACHOTO U YIbTPapUOIECTOBOIO U3TyYEHHI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamosinHENHOE pacIpOCTpaHEHUE CBETa B OJHOpoAHOM cpene. Jlyu cBera. ToueuHblid
HMCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsI cBeTa. [locTpoenne n300pa>keHuil B TNIOCKOM 3€pKajie.
Cdepuueckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTeNlb MPEIOMIICHHUS.
OTHOCUTENBHBIM MOKa3aTeab NpesoMieHus. [I0CTOSIHCTBO 4acTOThl CBETAa M COOTHOUIEHUE JIMH
BOJIH I[IPU [1€PEXO0/I€ MOHOXPOMATHUECKOI'O CBETAa Yepe3 IPaHUIly pa3ziesia ABYX ONTHUYECKUX CPEL.

Xon nyueit B mpusme. ucnepcus ceera. CnoxHbIN cocTaB Oenoro cBera. LIBerT.

[TonHoe BHyTpeHHee oTpaxkeHue. IIpeenbHblil yroi MoaHOro BHYTPEHHETO OTPasKEHUSI.

CoOuparomue 1 pacceuBaroliye JUH3bl. ToHKasg auH3a. POKYCHOE pacCTOSHUE U ONTHYECKast
CWJIa TOHKOHM JIMH3BL. 3aBUCUMOCTb (POKYCHOTO PACCTOSTHUSI TOHKOM CgepHuyecKoi JIMH3BI OT €€
TEOMETPUH U OTHOCUTENIBHOTO MOKA3aTeNs IPEIOMIICHUS.

dopMyna TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

Xon Jiyda, IpOUIENIIETO JIUH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ IVIaBHOM ONTHYECKON OCH.
[TocTpoeHne n300paxeHnit TOUKU U OTpe3Ka MPSIMOI B COOMPAIOLINX U pACCEUBAIOLINX JIMH3aX U UX
CUCTEMAX.

OnTuueckue npudopsl. Paspemaromias cnocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

Bonnosas ontuka. Mutepdepenius ceeta. KorepeHTHbIE HCTOYHUKHU. Y CJIOBUSI HAOIOICHUS
MaKCHUMyMOB 1 MUHMMYMOB B WHTEP(EpPEHIIMOHHON KapTHHE OT JABYX KOT€PEHTHBIX MCTOYHHKOB.
[Tpumeps! KJ1acCUYECKUX HHTEPPEPEHITUOHHBIX CXEM.

Hudpaxmus cera. [Iudpakimontas pemérka. Y cloBrue HaOMI0IEHUS TTaBHBIX MAaKCUMYMOB
IIPU MaJJICHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLINOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHuueckue yCTpoicTBA M TEXHOJIOTMYECKHE TMPOILECChl: OYKH, Jyla, IEepPUCKOI,
¢doToanmapar, MUKPOCKOII, TPOSKIIMOHHBIN anmapar, IPOCBETICHUE ONTHKHU, BOJIOKOHHAS ONTHKA,
I pakMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHMSI CBETA.

HccnenoBanue NpeloMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBo1a.

HccnenoBanue Xx0/1a CBETOBBIX ITYYKOB UEPE3 INIOCKOMAPAIIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHIinm cBeTa.

HaOmronenne nBeToB TOHKUX IIEHOK.



HaGmronenue nudpakmnuu cBera.

N3yuenne nudpakiiMOHHON PEIIETKH.

Habmonenne nudpakimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Habumronenue nonsipusanuu cBera.

[IpumMeHeHre noNsIpONI0B 1JIs U3YyYEHUSI MEXaHUYECKUX HAlPsHKEHUI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKmMuKym.

N3mepenne noka3aresns IpeioMIICHUS CTEKIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO PAcCTOSHHS OT BEIIECTBAa (HAa MpPUMEpE KHUIKHX
JIUH3).

N3mepenue pOKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Tomyuenue n300pakeHUs B CUCTEME U3 ILIOCKOTO 3epKalia M JINH3HI.

[Tony4yenne n300paxeHHs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TE€IECKOIMUYECKUX CUCTEM.

Habmonenne nudpaxyuu, nHTEpPEPEHINN U MOJISIPU3ALINHN CBETA.

N3yuenue nosspusanuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTU JUAJIECKTPHKA.

W3yuenne naTepEpEHINH Ja3epHOTO U3TYICHUS HA ABYX IIEIISX.

Habmronenue nucnepcuu.

Hab6monenue u uccienoBanue nupakiimoOHHOTO CIIEKTpA.

W3mepeHne 1IMHbI CBETOBOW BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHsT CBETOAMOAA TPU IOMOIIH TU(PAKIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI CieUAJIbLHOH TEOPUH OTHOCUTEIbHOCTH.

I'panuubl MPUMEHMMOCTH KJIACCMYECKOW MeXaHWKH. [locTymarsl crnenuanbHONM Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  llpeoOpa3zoBanusi  Jlopenuna.  Yciosue
NPUYUHHOCTUA. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJIEHNE BPEMEHHU U COKPALCHUE JUITMHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13bp MaccChl € SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPIUs MOKOS.

TexHuuyeckue yCTpONWCTBA U TEXHOJIOTMYECKUE TIPOLECCHl: CHYTHUKOBBIE NPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHLI.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OmnpeneneHue MMIyJIbCa M 3HEPTUM PEISATUBUCTCKUX yacTul (Mo dotorpadusM TpPeKoB
3apsKEHHBIX YaCTHI] B MArHUTHOM II0JIE).

Pa3nen 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHuo-601106011 Oyanu3m.

PaBHOBecHOe TerIoBoe U3NydeHue (M31ydeHue aOCOIITHO YEPHOTO Tela). 3aKOH CMEIEHHS
Buna. ['unoresa [Inanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®oroaddext. OnpiTol A. I'. CtoneroBa. 3akoHbl poTodPdekra. YpaBHeHHe DHIITENHHA 11
doroaddekra. «Kpacnas rpanuna» porosddexra.

JlaBnenue cBeta (B YaCTHOCTH, JABJICHHE CBETA HA aOCOIIOTHO MOTJIONIAOIIYI0 U aOCOIFOTHO
oTpakaroliyto nmosepxHocts). OnbiTsl I1. H. JleGenena.

Bomnogsie cBoiicTBa uactuil. Bosnsl ne bpoiins. [[nuHa BoHbI 1e bpoiins u pazmepsl obaactu
JIOKaJIM3alM1 IBUKYILEics yacTUllbl. KopryckynnsspHO-BOTHOBOH Ayanu3Mm. udpakius 3J1eKTpoHOB
Ha KpUCTaJUIAX.

Criermnduka n3mepennii B Mukpomupe. CooTHomeHus HeornpenenéuHocrei I'elizendepra.

TexHuyeckue yCTpOMCTBAa U TEXHOJOTHYECKHE IPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
¢doTonaTunK, TYHHETbHBI MUKPOCKOII, COJIHEYHAs OaTapesi, CBETOUO/.



Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TOTYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenue noctossHHOM [lnanka Ha ocHOBe uccnenoBanus hotodrddexra.

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

Tema 2. @usuka amoma.

OMnBITHI MO UCCIIEIOBAHUIO cTpoeHus aToma. [lnanerapuas mogens atoma Pesepdopaa.

[Toctynatel bopa. M3nyuenue u normiomieHrue (GOTOHOB MPHU NEPEXOIE aTOMA C OJTHOTO YPOBHS
SHEPIUM HA JPYrOM.

Bunel ciektpoB. CriekTp ypoBHEH 3HEPIUU aTOMa BOAOPOa.

CrnoHTaHHOE U BBIHYKJEHHOE U3yueHue ceera. Jlazep.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCH: CHEKTPAJIbHBIA  aHAIHU3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopuenb onbiTa Pezepdopna.

Habmtonenne nuHelyaTbIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBHUE CYETYMKA HOHUZUPYIOIIUX YACTHULL.

Omnpenenenne JUIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HabGmronenue nuHedyaToro crexkTpa.

HccnenoBanue crekTpa pa3peXEHHOIO aTOMapHOrO BOJOPOJA M HM3MEPEHHE IOCTOSHHOU
Punoepra.

Tema 3. Qusuka amomHo20 A0Pa u I1EMEHMAPHBLIX YACHUY,.

Hyxnonnass monens siapa [eiizenOepra—lBanenko. 3apsan siapa. MaccoBoe uucio sjpa.
N3oTomnsl.

PagnoaxktuBHOCTh. Aub(a-pacnan. DIEeKTPOHHBI M MO3UTPOHHBIN OeTa-pacmaza. ['amma-
U3JTyYEHHUE.

3aKOH paJuoaKTHBHOro pacnaaa. PanumoakTuBHble wu30TONBl B mpuponae. CBoiicTBa
VMOHM3UPYIOLIETO W3JIydYeHHUs. BiusHue pajinoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBEHHBIN
¢dbon m3nyuenus. [lozumerpusi.

OHeprus cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepubie peakuu. [lenenne u cuate3 siaep. SAaepueie peaktopsl. [Ipodiemsl yrpaBiseMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTUUECKUE aCIIEKThl Pa3BUTHUSA SACPHON SHEPTETHKU.

MeTobl perucTpaluy U UCCiae0BaHNs AIEMEHTaPHBIX YacTHII.

@yHIaMEHTaIbHBIE B3auMOJCHCTBUA. bapnoHbl, Me30HBI M JeNnToHsl. [lpeacraBineHue o
CrangaptHoit Moaenu. KBapk-TJIr0OHHAsI MOJIEINb aIpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHast MaTepust U TEMHas SJHEPIHsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: O3UMETP, Kamepa BuiibcoHa,
SIEPHBIN pEeaKTOpP, TEPMOSIEPHBIA PEaKTOP, aTOMHass 00MOa, MarHUTHO-PE30HAHCHAsT TOMOTpadusi.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.



W3ydenue morionieHus: 6eTa-4acTul] aTFOMHUHHUEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl pa3BuTUsa acTpoHomuu. [IpukiiagHoe U MUPOBO33PEHUYECKOE 3HAYEHHE ACTPOHOMHUHU.
[TprMeHUMOCTH 3aKOHOB (PU3UKHU 1Ji1 00BICHEHUS MPUPOIbI KOCMUYECKIX O0OBEKTOB.

Meroasl acTpoHOMUYECKHX ucciaeaoBaHuil. CoOBpeMEHHBIE ONTHYECKUE TEJIECKOIIBI,
pasnoTeNIecKOIbl, BHeaTMOc(hepHasi acTpOHOMHUSL.

Bun 3Bé3aaoro HeOa. Co3Be3ausi, spKkue 3BE3bI, IIAHETHI, KX BUANMOE JIBHKCHUE.

Conneynas cucrtema.

Comnnue. Conneunast aktTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKU. /[narpaMma «CHeKTpaabHBIM KIacC — CBETUMOCTbY.
3BE311bI TJIaBHOM MOCIEAOBATEIIBHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3]1 TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crpoenue 3BE34. CoOBpeMEHHBIE MPEACTaBICHUS O
IPOUCXO0XKACHNUN U 3Botoluu CoslHLA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [Iyte — Hama [NanakTtuka. [lonoxxenue u npmxenne Connna B [anmaktuke. Tumbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TAIaKTHK.

Bcenennas. Pacmupenue Bcenennoi. 3axkon Xa60ma. PaszOeranue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HaGmronenus 3B€3qHOT0 HeOa HEBOOPYKEHHBIM TJIA30M C MCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN JITIS1 OTNIpeIeIeHUs TTOJI0KEeHUs HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3iusi CeBepHOro Moyymapus 1 sipkue 3BE3/bI.

Habmtonenus B Teneckon JIyHbl, MIaHeT, TYMAaHHOCTEH M 3BE3THBIX CKOTIICHUH.

Du3n4ecKuil MPaAKTUKYM.

CniocoObl m3MepeHus (pU3NYecKuX BEIHYMH C UCTOJIb30BAaHHUEM aHAJIOTOBBIX U ITUGPOBBIX
HU3MEPUTEIIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATUUKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTEIIBHBIC
MOTPENIHOCTH U3MepeHUi Pu3ndeckux BeanunH. OIeHKa TPaHUIl TOTPEIIHOCTEH.

[IpoBeneHNEe KOCBEHHBIX M3MEPEHUM, UCCIEAOBAHUN 3aBUCUMOCTEH (U3MUECKUX BEIHYMH,
MpPOBEpKa TMPEUIOKEHHBIX THIOTE3 (BBIOOp M3 paboOT, OMUCAHHBIX B TEMATHUECKHUX pasenax
«YYeHUYECKHI SKCTIEPUMEHT, JTA0OPaTOPHBIEC PAOOTHI, MPAKTHKYM).

O0o0maroniee NnoBTOpeHUE.

O06o0011eHre U cucTeMaTH3alus CoAepKaHus pa3iesoB Kypca «MexaHuka», «MosekysspHas
bu3MKa U TEPMOAMHAMHUKAY, «DNEKTpOIuHAMUKAY, «Konebanus 1 BOIHB, «OCHOBBI CIIEITHAILHON
TEOPUHU OTHOCUTENBbHOCTIY, «KBaHTOBas pusuka», «DJIeMEHThl aCTPOHOMUHU U aCTPOPUIUKI.

Ponb ¢u3uku 1 acTpOHOMUHU B SKOHOMUYECKOM, TEXHOJIOTHYECKOH, COIMANTBHON U 3TUYECKOM
chepax IesTEIHLHOCTH YeJIOBEeKa, POJb U MECTO (PM3UKH M aCTPOHOMHUH B COBPEMEHHOW HAyIHOU
KapTUHE MHpa, 3HAUCHUE OIHUCATENbHON, CHUCTEMATH3UPYIOUIeH, OOBICHUTENBHOH U
MPOrHOCTUYECKOW (YHKIUN (QU3NYecKol Teopuu, poib (u3nueckoil Teopuu B (HOPMUPOBAHHUU
MpeJICTaBICHU 0 (PU3MUECKON KapTHHE MHUpa, MECTO (PU3UUECKON KapTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUN O TPUPOJIE.

Me:xnpeamerHbie CBA3H.

Uzyuenue kypca ¢usuku yrmyOnéHHoro ypoBHs B 11 kjacce ocyliecTBisieTcs C y4ETOM
COJIEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OUOJIOTUH, XUMUH, Teorpaduu
Y TEXHOJIOTHH.

MesicnpeOmemHuvie nOHAMUA, CEAZAHHBIE C U3YYEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHWE, HAay4YHbIM (QakT, THmnore3a, (Qu3nueckas BEIMYMHA, 3aKOH, TEOpHsA, HAOJIOJCHUE,



HKCIEPUMEHT, MOJICTUPOBAHHUE, MOJEINb, U3MEPEHHE, MOTPEUIHOCTH W3MEPEHUN, H3MEpUTEIbHBIE
puOopsI, udpoBas 1adopaTopHsl.

Mamemamuka: pelieHNe CHUCTEMBbl ypaBHEHHMH. TpuroHoMmerpuyeckue (PyHKIMH: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOpBI M X IPOEeKIMU
Ha OCH KOOpJIMHAT, CJIOK€HHE BEKTOpoB. llpowmsBomHble 31eMeHTapHbIX (yHKIMA. Ilpuznaku
000U TPEYTOJIbHUKOB, ONpeAEICHNE TUIOAAN TUIOCKUX GUryp U 00bEMa Tell.

Buonozusa: snekTpuyueckue sBJICHUS B )KUBOW MPUPOAE, KojeOaTenbHbIe TBUKCHUS B )KUBOU
IOPUPOJIE, SKOJIOIMYECKME PHUCKHM IpPU TPOU3BOACTBE 3JEKTPOIHEPIHH, 3JIEKTPOMArHUTHOE
3arpsA3HEHUE OKPYIKAIOIIEH Cpelibl, YIbTPa3BYKOBas JUATHOCTHKA B MEAULIMHE, ONITHYECKUE SBICHUS
B JKMBOU IIPUPOJIE.

Xumusn: CTpPOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUTMYECKasi CTPYKTYpa TBEPBIX TEJ, MEXaHU3MbI
00pa30BaHUs KPUCTAJUIMYECKOM PeIIETKHU, CIEKTPAIbHBIN aHAIN3.

T'eozpachua: MarHuTHBIE TONIOCA 3€MITH, 3QJIE)KM MAarHUTHBIX pPyH, (OTOCHEMKA 3eMHOMN
IOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NPUMEHEHHUE TOCTOSHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, AJIEKTPOJBUTATEIH
SkoOu, reHepaTop NEPEMEHHOTO TOKA, MWHIAYKLUMOHHAs IIeyb, JMHUU DBJIEKTpolepenaad,
DIIEKTPOABHUrATENb, panap, paguoOnpuéMHHUK, TEJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasi JUAarHOCTHKA B TEXHUKE, IPOCKIIMOHHBIH arnapaT, BOJIOKOHHAs ONTHKA, COJIHEYHAs
Oarapesi, CIIyTHUKOBbIE TPUEMHUKH, SEpHAs SHEPIeTUKA U KOJIOTMYECKHE aCTIeKTHI €€ Pa3BUTHSI.



INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATDI
JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHUS ydeOHOro mpeamera «DH3HMKa» JOIDKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXCS PYKOBOACTBOBAThCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
HO3UIMEH JIMYHOCTH, CHCTEMOH LIEHHOCTHBIX OPHEHTALlUl, MO3UTHBHBIX BHYTPEHHUX YOEKICHHI,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHNE )KU3HEHHOTO
OIIBITA M OIIBITA JESTENBHOCTH B MPOLECCE pealn3alii OCHOBHBIX HAIPaBICHUH BOCIIUTATEIHLHOMN
JACATCIIbHOCTH, B TOM YHCJIC B YaCTHU:

- TPA’KIAHCKOr0 BOCIUTAHUSA: CHOPMUPOBAHHOCTD I'PAKAAHCKON TTO3UIMU OOyUaromerocs
KaK AaKTHBHOI'O H OTBCTCTBCHHOI'O 4YJICHaA pOCCHfICKOI‘O OGH_IGCTBa; MNPUHATHUC TpaadUuIHUOHHBIX
O0IIIEUeIOBEYECKUX TYMAaHHCTHUECKHX M JIEMOKPATUYECKUX LEHHOCTEH; TOTOBHOCTh BECTH
COBMECTHYIO JICATEIILHOCTh B MHTEPECcax TPaKAaHCKOTO O0IIECTBa, y9aCTBOBATh B CAMOYIIPABICHUN
B 00pa30BaTEIbHON OpraHU3alui; YMEHUE B3aUMOJACHCTBOBATh C COLMAIBHBIMH MHCTHUTYTaMH B
COOTBETCTBUHM C MX (YHKIHMSIMU M Ha3HAYEHHWEM; TOTOBHOCTh K T'YMaHUTApHOW M BOJIOHTEPCKOU
JIeATEIILHOCTH.

-  NATPUOTHYECKOr0 BOCHUTAHMA: CHOPMUPOBAHHOCTh POCCHICKON TpaXKTaHCKOM
UJICHTUYHOCTH, TIaTPUOTH3Ma; IIEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM,
JOCTUKEHUSIM POCCUMCKUX YUEHBIX B 001acTH (PU3UKHU U TEXHUKE.

- TYXOBHO-HPABCTBEHHOI0 BOCIHMTAHHUA: CPOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
OTHYCCKOI'O IIOBCACHU, CHOCOOHOCTD OLCHUBATb CUTyallUI0 U NPUHUMATbL OCO3HAHHBIC PCIICHUA,
OPUEHTUPYSICh Ha MOpPaJbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM YHCJIE B JAEATEIbHOCTU
y4€HOT0; 0CO3HAHUE JTMYHOTO BKJIA/1a B TOCTPOEHUE YCTOHYNBOTO Oy IyIIEro.

- JCTEeTHYeCKOr0 BOCIHMTAHHSA: SCTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas ICTETUKY
HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3NIECKON HayKe.

- TPYAOBOIO BOCIHMTAHUSI: MHTEpEC K pa3In4HbIM cdepaM npodeccHoHaNIbHOMI
JeSITEIbBHOCTH, B TOM YHCJIE CBSI3aHHBIM C (PM3MKOW M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynymieil npodeccun U peanu3oBbIBaTh COOCTBEHHBIE KM3HEHHBIE IUIAHBI; TOTOBHOCTbh U
CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00J1aCTH (PU3UKU HA MPOTSHKEHNUN BCEH JKU3HU.

- JKOJIOTHYECKOr0 BOCIIUTAHMA: C(HOPMUPOBAHHOCTD IKOJIOTUUECKOM KYIbTYpbl, OCO3HAHHUE
r7100aTbHOTO XapakTepa IKOJOTMYECKUX MPOoOJIeM; MIAaHUPOBAHUE M OCYIIECTBICHHE JNEHCTBHN B
OKpY’Kalollel cpesie Ha OCHOBE 3HaHMS 1ieJieil yCTOMYMBOIO pa3BUTHUS YENIOBEUECTBA; PACIINPEHNE
OIIbITa ACATCIBHOCTHU KOJIOTHUECKOH HAIpaBJICHHOCTH HAa OCHOBC MMCIOIIUXCA 3HAHUH 110 (1)I/I3I/IK6.

- HIEHHOCTH HAYYHOTI'0 MO3HAHUSA: CPOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (U3UYECKOW HAYKH; OCO3HAaHUE IIEHHOCTH HAyIHOU
NeSITeIbHOCTH, TOTOBHOCTh B TIIpOLECCe U3YyYeHHs (PU3MKH OCYILECTBISATH NPOEKTHYIO U
HCCIIENOBATENBCKYIO NEATENbHOCTh HHIANBUIYAILHO U B TPYIIIIE.

METAIIPE/METHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBePcAIbHbIE YUeOHbIe 1eCTBUS
Ba3zoBble jornyeckue qeiicTBud:

®CaMOCTOATENBHO (DOPMYyIUpPOBaTh W AKTYaJIM3UPOBaTh MpoOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

® OIIPEACIIATE HEIIN OCATCIIbPHOCTH, 3a0aBaTh MapaMETPhl U KPUTCPHUHU UX JOCTHIKCHUA,
® BBIABJIATH 3AKOHOMCPHOCTH M IIPOTUBOPCYNA B paCCMaTpHUBACMBbIX (1)I/ISI/I‘IGCKI/IX SABJICHUSAX,

®pa3pabarbIBaTh IJIaH pEIIeHUS NpoOIeMbl C YIETOM aHaIM3a UMEIOINXCS MaTepUAIbHBIX U
HEMaTepHaIbHBIX PECYPCOB;



®BHOCUTh KOPPEKTHUBBI B OCATCIBHOCTH, OICHMBATh COOTBETCTBHC PE3YJIBTATOB ICIIAM,
OLICHUBATb PUCKU MOCJIEICTBUI ACATCIIBHOCTH,

@ KOOPAMHUPOBAaTh U BBINOJMHATH PAaOOTy B YCIOBUSIX pPEATbHOTO, BUPTYaJIbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

.pa3BI/IBaTL eraTI/IBHOC MBIIIJICHHUC HpI/I pemeHI/m JKU3HCHHBIX HpOGJIeM.
Ba3oBrble ucciaenoBareLCKue AeiiCTBHA.

®BJIaJICTh HAYYHON TEPMUHOJIOTHEH, KIIOUYEBBIMU TOHATUSAMU M MeToAaMH (PU3UUeCcKOit
HAYKH;

®BJIaICTh HABBIKAMU y‘Ie6HO'I/ICCJ'IeI[OBaTeJ'ILCKOI7I u HpOGKTHOfI JACATCIIbHOCTH B obnactu
(1)I/I3I/IKI/I, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOHMCKY MCTOAOB PCIICHHA 3adad
q)HSquCKOFO COACPIKaHUs, IPUMCHCHHUIO PA3JIMIHBIX MECTOAOB ITIO3HAHMA,

®BJIAJICTh BUJAMHU JCATEIBHOCTH IO IOJIYYCHHIO HOBOTO 3HAHMS, €r0 HHTEPIPETAINH,
peoOpa3OBaHUIO0 U MIPUMECHCHUIO B PA3NIMYHBIX YUEOHBIX CHUTYAIUSIX, B TOM YHCIIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

® BLIABIIATH IPUYUHHO-CIICACTBEHHBIE CBS3U U aKTyaJIM3UpPOBAaTh 3a/1a4y, BBIIBUTATh THUIIOTE3Y
€€ peILeHMs, HAXOAUTh apIyMEHTHI [l 10KAa3aTeIbCTBA CBOUX YTBEPKICHUM, 3aaBaTh I1apaMeTPhl
Y KpUTEPUU PEILLICHNUS;

® AHAJIM3UPOBATH IIOJYYCHHBIC B XOAC PCHICHUA 3aJa4l PC3YyIbTaThl, KPUTHUYCCKH OLICHHUBATH
HUX JOCTOBCPHOCTD, ITPOTHO3UPOBATE U3SMCHCHUC B HOBBIX YCJIOBUSAX;

®CTaBUTh U (POPMYTUpPOBaTH COOCTBEHHBIE 33/1a4 B 00pa30BaTeIbHON IESATEIBHOCTH, B TOM
YHClie IPU U3YYEHUN (DU3HKY;

® JaBaTh OLICHKY HOBBIM CHUTYyAIlUsIM, OLICHHUBATH HpI/I06peTéHHBII71 OIIBIT,

® YMCTh ICPCHOCUTH 3HAHUA I10 (1)I/I3I/IK€ B IPAKTUYCCKYIO 00acTh KU3HCACATCIIBHOCTH,
® YMCTh HHTCTPUPOBATh 3HAHUA U3 PAa3HBIX y"ICGHLIX NpeaAMETOB;

® BEIJIBUT'aTh HOBBIC UJCH, IPCAJIararb OPUTrHHAIBHBIC IOAXO0Abl U PCIICHUS,

® CTaBUTH HpO6J’IeMBI " 3a71a4u, JOITYCKAMNE aJIbTCPHATUBHBIC PCIICHUA.
Pabora ¢ nnopmanmeii:

®BJIa/IETh HABBIKAMU TOJIy4YeHHUs] MHPOpManUu (PU3MUECKOTO COAEP)KaHUS U3 MCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSTEIBLHO OCYILECTBIIATH ITOUCK, aHAJIN3, CACTEMATU3ALUIO U MHTEPIIPETALUIO
MH(pOpMalMU PA3INYHBIX BUJIOB U (OPM MPEACTABICHUS;

® OIIEHUBATh JIOCTOBEPHOCTh MH(OPMALINU;

@ 1ICII0JIB30BaTh CPCACTBA I/IH(l)OpMaHI/IOHHI)IX W KOMMYHUKAallHOHHBIX TEXHOJIOTUH B PEIICHUA
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHM3AIMOHHBIX 3aJad C COOMoJeHHueM TpeOoBaHUM
HPrOHOMUKHU, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI, peCypcocOepeKeHMs, TPABOBBIX U ATUYECKUX HOPM,
HOpPM UH(POPMAITMOHHOMN 0€30MaCHOCTH;

©C03/1aBaTh TEKCThI (PU3MUYECKOTO COAEPIKAHUS B PA3IMUHBIX opMaTax ¢ y4€TOM Ha3HAUYCHUS
uHpOpMALlMM M IENIEBOM ayJUTOpUHU, BHIOMpas ONTUMANbHYIO (OpPMYy WPEACTABICHUS U
BU3YyalIU3aliu.

KoMMyHuKaTHBHBIC YHHBepcaJabHbIe y4eOHbIe JeHCTBHUSA:



® OCYILIECTBJIATh OOIIEHUE HAa YPOKax (PU3UKU U BO BHEYPOUHOMU AEATENBHOCTH;
®pacro3HaBaTh MIPEAIOCHUIKA KOH(DIUKTHBIX CUTYAllMH U CMArYaTh KOH(IUKTHI;
®pa3BEPHYTO U JIOTUYHO M3J1araTh CBOXO TOUKY 3PEHHUs C UCIIOJIB30BAaHUEM S3BIKOBBIX CPE/CTB;
® [IOHMMATh U UCIOJIH30BATH MPEUMYILECTBA KOMAH/HON U MHIMBUAYATIbHONU PaOOTHI;

®BHIOMpATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUH C Y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

® IPUHUMATH 1[EJT COBMECTHOM JIeATEIIHHOCTH, OPTAaHH30BBIBATH U KOOPIUHUPOBATH ICHCTBUS
10 €€ IOCTUIKCHUIO: COCTABIIATH TUIaH JCHCTBUH, pPaCIpeAeIIsiTh POJIU C Y4ETOM MHCHUH YUYACTHUKOB,
00CyXIaTh pe3yIbTaThl COBMECTHOU paboThI;

® OIICHMBATh KAYCCTBO CBOCTO BKJIaJa U KaXXI0r0 ydaCTHHKA KOMaHIbl B O6HII/II71 pE3yiabTaT 110
pa3paboTaHHBIM KPUTEPUSM;

elipcaiiararb HOBBIC IIPOCKTHI, OLCHHUBATh HJACH C IIO3WIIMHM HOBHU3HBI, OPUTIHHAJIBHOCTH,
HpaKTquCKOﬁ 3HA4YUMOCTH,

® OCYIIIECTBIIATH MIO3UTUBHOE CTPATETUIECKOE MOBEICHUE B PA3JIMYHBIX CUTYaIUSIX, POSIBIIATh
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

PeryisiTuBHBIe yHHBepcaJIbHbIe yueOHbIE TeiiCTBUS

Camoopranusaunus:

©CaMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JAEATEIbHOCTh B O0NacTH (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;

®CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEUICHUS pPAacYETHBIX M KAa4eCTBEHHBIX 3aJad4, IIJIaH
BBITOJIHEHUS TPAKTUYECKON pabOThI C y4ETOM HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH
Y IIPEANIOYTEHUN;

® JaBaTh OLCHKY HOBBIM CHUTYAIIHsIM,
® pACHINPATh paMKH y‘IC6HOl"O mpeamMeTa Ha OCHOBC JIMYHBIX HpeI[HO‘ITeHHfI;

e eNlaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
perieHue;

® OIIEHUBATh MPUOOPETEHHBIH OIBIT;

®C110co0CTBOBATH (POPMUPOBAHUIO U MPOSIBICHHUIO SPYIAUIIUHN B 00JaCTH (PU3UKHU, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

® JaBaTh OILICHKY HOBBIM CHTyallIM, BHOCHUTH KOPPEKTHUBBI B OCATCIBHOCTH, OLCHHUBATH
COOTBETCTBUEC PEIYJILTATOB LECIIAM;

®BJIaICTh HABBIKAMU MO3HaBaTCIILHOM pe(i)J'IeKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX JIGI)iCTBHfI n
MBICIIMTCJIIBHBIX ITPOLECCOB, UX PEIYIIBTATOB U OCHOBaHHﬁ;

® [ICII0JIb30BaTh NPUEMBI pe(IeKCUU AJIS OLIEHKU CUTYaIluH, BEIOOpa BEPHOTO PELICHNUS;
® yMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO NPUHUMATh PELICHHS 110 MX CHI)KECHUIO;
® [[PMHUMATh MOTUBBI U ApTyMEHTHI IPYTUX [IPU aHAJIU3€ PE3YyIbTAaTOB JESATEIbHOCTH;

® [IPUHUMATh CC6H, IIOHMMasd CBOM HEAOCTATKHU U JOCTOMHCTBA,



O [IPUHUMATh MOTHUBEI U APIr'YMCHTHI APYI'UX IIPH aHAJIU3€ PE3YyIbTaTOB JACATCIBHOCTH,

@ [IpU3HABaTh CBOE MMPABO U MPABO JAPYTHUX HA OIIUOKH.

B mporiecce MOCTHKEHUsI JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMMbl 1O (DU3UKE IS
YpOBHSL cpeaHero oO0miero o0pa3oBaHUS y OOYYAIOIIMUXCS COBEPIICHCTBYETCS 3MOIMOHATLHBIN
UHTEJICKT, MPEaoIaralonmi copMiUpOBaHHOCTb:

© CaMOCO3HaHMsI, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE AMOLIMOHAIBHOE COCTOSIHHE,
BUJICTHh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Chephl, ObITh YBEPEHHBIM B ce0€;

® CAMOPETryJIMpOBaHMA, BKIIOYAOMICTO CAMOKOHTPOJIb, YMCHUC IIPUHHAMATh OTBCTCTBCHHOCTD
3a CBOE IIOBCACHHUC, CIIOCOOHOCTH AallITUPOBATLECA K SMOLUMOHAJIBHBIM U3MCHCHUAM U IMPOABJIATH
FI/I6KOCTB, OBITH OTKPBITHIM HOBOMY;

.BHYTpeHHeﬁ MOTHUBALINU, BKJ'IIO‘laI-OH_Ieﬁ CTpEMJICHHUC K JOCTHKCHHIO HCJIN U YCIIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[GI\/JICTBOBaTI), nucxoasa u3 CBOUX BOSMO)KHOCTGI‘/JI;

®>MIIaTHUH, BKHIOanOHIefI CIIOCOOHOCTh IIOHHMATh OMOIHOHAJIBHOC COCTOAHHE OPYIuX,
YUYUTBIBATH €I'0 IMIPHU OCYIIECCTBJICHUA O6I_I_IeHI/I${, CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHUIO;

® COLIMAJIbHBIX HABBIKOB, BKIHOYAIOIIIUX CII0OCOOHOCTE BBICTpanBaThb OTHOHICHUA C APYTHUMU
JIFOAbMU, 3a6OTI/ITBC${, IIPOABJIATH HHTCPECC U pa3pCUIATh KOH(I)J'II/IKTLI.

INPEAMETHBIE PE3YJIBTATbBI
K xonH1y o6yuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl HA YIIIyOJEHHOM YPOBHE JOKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

® [IOHUMATh POJIb (PU3UKH B SKOHOMHUECKOM, TEXHOIOTUYECKOH, SKOJIOTHYECKOI, COMaNbHOM
U ATHYECKON cdepax AesITeIbHOCTH YEJIOBEKa, POJb U MECTO (PM3MKU B COBPEMEHHOM HaydHOU
KapTHHE MHpa, 3HAuU€HHE OINHUCATEIbHOM, CHCTeMaTH3Upyouell, OOBICHUTENBHOW U
NPOrHOCTUYECKOW (PyHKUMN (U3MUECKOH TEOpUM — MEXaHUKU, MOJEKYJISIpHOM QU3MKU U
TEPMOJIMHAMMKH, POJIb (PU3NYECKOH TeopuH B (OPMHUPOBAHMU MpEICTaBICHUM O (usnueckon
KapTHUHE MUPAa;

®pa3nuyaTh YCJIOBHUSI MPUMEHMMOCTH Mojenell (U3MYecKHX Tel M IPOLECCOB (SIBICHUMN):
MHepIHalbHas cucTeMa 0TCuéTa, abCOMIOTHO TBEP/IOE TEN0, MaTepUaibHas TOUKa, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJHOE TMajeHue, abCoNOTHO yrpyras Jedopmainus, aOCOIIOTHO YIOpyroe Hu
a0COJIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJENH ra3a, )KUJKOCTU U TBEPAOTO (KPUCTAIIIMUECKOTO)
TeNa, UACAIBHBIN ra3, TOYEUHBIN 3aps, OAHOPOJHOE NIEKTPUIECKOE IT0JIE;

®pa3nuyYaTh YCJIOBUS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB, TOHMUMATh
BCceOOmMit XapakTep (yHIAMEHTAIBHBIX 3aKOHOB M OTPAaHUYCHHOCTh HMCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

® aHATTM3UPOBATh U OOBSCHATH MEXaHWYECKHE MPOIECCHl U SBIICHUS, MCIOIb3Ysl OCHOBHBIC
IIOJIOKEHUSI U 3aKOHblI MCXaHHUKH (OTHOCI/ITGHBHOCTB MEXaHUYECKOI'0 JABUXXCHUII, q)OpMy.TIBI
KMHEMaTUKH PaBHOYCKOPEHHOTO [JBIDKEHUS, TMpeoOpa3oBaHus [anmimes A CKOPOCTH H
NEPEMCIICHUS, 3aKOHBI HI)IOTOHa, IMPUHIUIT OTHOCHUTCIBHOCTH FZU'II/IJ'I@S[, 3aKOH BCEMHUPHOTO
TATOTCHUA, 3aKOHBI COXpPAHCHUA HUMITYJIbCA U MEXaHUYECKOU OHCPruu, CBA3b pa6OTI:I CHJIbI C
M3MEHEHHEM MEXaHUUECKON SHEPTUH, YCIOBUS paBHOBECHUS TBEPIOTO Tea), TPU TOM UCIIOJIb30BATh
MaTEeMaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKA3bIBATh YCIOBUS MPUMEHUMOCTH (PH3UYECKHX 3aKOHOB:
npeoOpa3oBanmii ["anmmies, BTOporo U TpeThero 3akoHoB HpI0TOHA, 3aKOHOB COXpAaHEHUS HMITYJIbCa
1 MEeXaHH4YeCKOU SHCPIrrH, 3aKOHA BCCMUPHOTO TATOTCHUSA



®aHAIN3UPOBATh U OOBACHATH TEIUIOBBIE MPOLECCHl M SBJIEHUS, MHCIOJIb3ys OCHOBHBIE
nonoxenns MKT u 3akoHBI MOJIEKYISIPHOM (PU3UKU U TEPMOTUHAMUKH (CBS3b IaBJICHUS UICATHLHOTO
ra3a co CpeJHEll KMHETUYECKOW DHEPIUed TEIUIOBOTO IBMKCHMS M KOHLICHTPALUEH €ro MOJIEKYII,
CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHEW KHHETUYECKOW SHEPrUEH TEIUIOBOTO JBUKEHHS €ro
YacTHILl, CBSI3b JABJICHUS MJCAIBHOIO Ta3a C KOHILIEHTpAaLMEW MOJIEKYJ U €ro TeMIIepaTypou,
ypaBHeHue Menaeneesa—Knaneipona, nepBolid 3aK0OH TEPMOAVMHAMUKHY, 3aKOH COXPAaHEHUsSI SJHEPTUH
B TEIUIOBBIX IIPOLIECCAX ), IPH ITOM HUCII0JIb30BaTh MATEMaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh
yCJIOBHS IPUMEHUMOCTH ypaBHeHUs Menneneesa—Kianelipona;

.aHaJII/ISI/IpOBaTB u 06'LSICHSITB QJICKTPHUYCCKUC ABJICHUA, UCIIOJIB3YsA OCHOBHBLIC ITOJIOKCHUA U
3aKOHBI JJIEKTPOJAMHAMHUKU (3aKOH COXpPAaHEHHUS JJEKTPUYECKOro 3apsana, 3akoH KymoHna,
MOTEHLUATBHOCTB AJEKTPOCTATHUECKOTO MOJISL, MPUHIUI CYTEPIO3UINH AIEKTPUIECKUX MMOJIEH, TpU
9TOM YKa3biBasd YCJIOBHA IMPUMCHUMOCTH 3aKOHa Ky.HOHa, a TaKXKC IMPAKTHYCCKU BaAKHBIC
COOTHOIIEHUs: 3aKOHbl OMa JuIsl ydacTKa LEeNH W JJs 3aMKHYTOM 3JEKTPUYECKOM Ienu, 3aKOH
Jxoyns—Jlenna, mpasuia Kupxroda, 3akonsr @apajes s 3JeKTpoIn3a);

@ ONNCHIBATh (PU3MUECKUE MPOIECCHl M SIBICHUS, HCIONB3YS BEIMYUHBI: IEpEeMEIICHUE,
CKOPOCTb, YCKOPEHHE, IMITYJIbC TeJIa K CUCTEMBI TeJl, CUJIa, MOMEHT CHJIBI, IaBJICHHUE, OTCHIUATbHAS
DHEPTHUs, KMHETHYECKasi YHEPIus, MEXaHW4ecKas SHEprus, paboTa CHJIbI, IEHTPOCTPEMHUTEIHHOE
YCKOpEHHE, CHJIa TSDKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUS, MOIIHOCTh, SHEPTUs B3aUMOICHUCTBHS
Tena ¢ 3emiEi BOJMIM3KM €€ OBEPXHOCTH, SHEPIHsl YNPYroi nedopManuu Mpy>KUHBI, KOJHYECTBO
TEIJIOTH, a0COJIOTHAs TeMIepaTypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSS OSHEPIHs
U/ICANIFHOTO OJHOATOMHOT'O ras3a, paboTa MIeaJbHOro ra3a, OTHOCHTENbHAsl BIaXXHOCTh BO3JyXa,
KII/l naeanbHOro TEIUIOBOTO ABHUraTelsl; JIEKTPUUECKOE MOJIe, HAMPsSKEHHOCTh 3JIEKTPUYECKOTIO
TI0JIs1, HAMPSHKEHHOCTB T0JISE TOYEYHOTO 3apsi/ia MITH 3apsHKEHHOTO IIapa B BAKYyMeE U B IUDJICKTPUKE,
HNOTEHIMAJ JIEKTPOCTATUYECKOTO MOJIS, PA3HOCTh MOTEHLMANOB, AJIEKTPOABIKYIIAs CHJa, CHJIA
TOKa, HANpsHKeHWE, MOIMHOCTh TOKa, OJJEKTpUYecKass EMKOCTh IIIOCKOTO KOHJIECHCATOpa,
COIIPOTHUBIIEHUE YYacTKa IIETIH C MOCIeA0BaTEIbHBIM U MapauIeIbHbIM COCTUHEHUEM PE3HUCTOPOB,
SHEPTHsI MIEKTPUIECKOTO OIS KOHAEHCATOPa;

®00BSICHIATh OCOOEHHOCTH MPOTEKAaHHA (U3NYECKUX SIBICHHUI: MEXaHMYECKOe IBUKEHHUE,
TEIUIOBOE JIBUYKEHUE YaCTHI] BEILIECTBA, TEIJIOBOE paBHOBECHE, OpOYHOBCKOE ABHKEHUE, TUPPy3Hs,
UCMapeHue, KUINEHHEe W KOHJEHCallMs, IUIABJICHHE U KpHUCTAIM3allis, HalpaBIeHHOCTh
TEIUIONEepelau, AJIEKTpU3alus Ted, OKBUIOTEHIMAIBHOCTh IOBEPXHOCTH  3apSKEHHOIO
IIPOBOJHMKA;

®IPOBOJIUTh HCCIIEZIOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT JPYrou c
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHH, NpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATh
pe3ysbTaThl MOJYYECHHOH 3aBUCHUMOCTH (DM3MYECKMX BEJIWYMH B BHUAE TpadUKOB C YU&TOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, IeTIaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEI0BaHUS;

® [IPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BETUYHH, IPH 3TOM BHIOMPATh ONTUMAaJIbHBIN
METO]T U3MEPEHHUSI, OLICHUBATh A0COJIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTH MPSIMbIX U KOCBEHHBIX
U3MEPEHU;

®[IPOBOJUThH ONBITHI 10 MPOBEPKE MPEJIOKEHHOW THUIIOTE3bI: IJIAHUPOBATh SKCIIEPUMEHT,
coOuparh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHaJIM3UPOBATH MOJIyYEHHBIE PE3yJbTaThl U JeNaTh
BBIBOJI O CTaTyce NPEI0KEHHONW TMIIOTE3bI;

® co0r0/1aTh paBUiIa 0€30MacHOro TPYa P MPOBEICHUH HCCIEI0BAHNH B paMKax yueOHOTO
SKCIIEPUMEHTA, TPAKTHKyMa W y4eOHO-MCCIEeNOBAaTEIbCKONH M TPOEKTHOH NEATEIBHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;



epenIaTh pacuéTHHIC 33Ja4M C SBHO 33JaHHOW M HESBHO 3aJaHHON (PU3NYECKON MOJEIBIO: Ha
OCHOBAaHMM aHAIM3a YCJIOBUS OOOCHOBBIBATH BBIOOp (U3UYECKON MOJENnu, OTBEYAroIeH
TpeOOBaHUAM 3a]aui, IPUMEHATH (HOPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYNATHl (PU3MYECKUX
TEOpUH MPU HMCHOJIB30BAHUM MATEMaTHYECKUX METOJIOB PEICHHs 3a/1ad, MPOBOJHUTH PacyéThl Ha
OCHOBaHHMH UMEIOIINXCS JaHHBIX, aHATN3UPOBATH PE3YIbTAThl U KOPPEKTUPOBATH METOIBI PEIICHUS
C Y4€TOM IIOJIy4ECHHBIX PE3YyJIbTATOB;

eperaTh Ka4eCTBEHHBIE 3a/1a4, TpeOyrole MpUMEHEHHsI 3HaHUHM U3 pa3HBIX pa3/eioB Kypca
¢u3uKy, a TakKe MHTETpallMyd 3HAHMWA M3 JPYTUX MPEIMETOB €CTECTBEHHO-HAyYHOIO IIMKIIA:
BBICTPAauBaTh JIOTMYECKYIO LIENIOYKY PACCY)KIACHUH C ONOpPOM Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

® IICII0JIb30BAaTh TCOPCTHYCCKUC 3HAHHUA IJIA OOBACHEHUS OCHOBHBIX IIPUHIUIIOB pa60TI)I
HU3MCPUTCIIbHBIX HpI/I60pOB, TCXHHUYCCKHX yCTpOﬁCTB H TCXHOJIOTHYCCKHUX ITPOLECCCOB;

@ IPUBOUTH IPUMEPHI BKIAZa POCCUHUCKUX M 3apyOekHBIX YUYEHBIX-(PU3UKOB B pPa3BUTHE
HAyKH, B 00BACHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

® aHAJTM3UPOBATh W OIICHUBATH IOCIIEJCTBUS OBITOBOW M IPOU3BOICTBEHHON AESITENHLHOCTU
YeJIOBEKa, CBSA3aHHON C (DU3MYECKMMH IPOIIECCAaMH, C TO3UIMI JKOJIOTHYECKON O0e30MacHOCTH,
MPEACTABICHUI O pPALMOHAIBHOM MPUPOAOIOJIB30BAHNU, a TAKXKE Pa3yMHOM HCIIOJIb30BAHUU
JOCTYIKEHUH HAYKH Y TEXHOJIOTHH JIJIs TATbHEHIIIET0 Pa3BUTHS YeIIOBEUECKOTro 00IIeCTBa,

O IPUMEHSATh PA3JIMYHbIE CIOCOObI paboThl ¢ HMHpOpManuend (U3NUECKOro colep’kKaHus ¢
UCTOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHM, MpHU OSTOM HCIHOJIb30BATh
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA, TepepabOTKU U MpeabsBICHUS yueOHON
U Hay4YHO-TIONYJISIpHOW HH(OpMaIMK, CTPYKTYpUPOBaHMS M HUHTEPHpETaluud HH(POpMaINH,
MOJIyYEHHOM U3 PA3INYHBIX HCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATH MOJTy4yaeMyto HH(pOpMaIHIo U
OLICHMBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK M Ha OCHOBE aHalIM3a
MCTOYHUKA MHPOpMAINY;

® [IPOSIBJISITh OpPraHU3alIMIOHHBIE ¥ [TO3HABATEJIbHBIE YMEHHUS CAMOCTOSITENIbHOTO IPHOOPETEHNUS
HOBBIX 3HAHMI B Mpoliecce BHIMOIHEHUS TPOEKTHBIX U yU€OHO-UCCIIEI0BATENbCKUX padoT;

®paboTaTh B IPYyMIE C UCIOIHEHUEM Pa3IMUHBbIX COLMAIBHBIX POJeH, MIaHupoBaTh padoTy
IPYIIIBI, PAalMOHAIBHO PACHPENEIATh NEATEIbHOCTh B HECTAHNAPTHBIX CUTYyalUsAX, aJeKBaTHO
OILICHMBATh BKJIAJ KaX/I0r0 U3 YYaCTHUKOB TPYIIIbI B pEIICHHE pacCMaTpUBaeMOi MpoOIeMbl;

® [TPOSIBIISITH MOTHUBAIIHIO K Oy Iytiel mpodecCHOHAIBHON JIEATSIIBHOCTH TI0 CIIeIHATBLHOCTSIM
(UBUKO-TEXHUUECKOTO MPOUIIS.

K xonmy o6yuenus B 11 knacce npeiMeTHbIE pe3ylbTaThl HA YIITyOJEHHOM YPOBHE JOKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

®[IOHMMATh POJb (PU3MKH B SKOHOMHYECKOH, TEXHOJIOTUYECKOH, COLMANBbHON M 3TUYECKOM
cdepax IesTeNbHOCTH YelI0BeKa, pojib U MecTO (M3UKH B COBPEMEHHON HaydHOW KapTHHE MUpa,
pOJIb aCTPOHOMHUH B IPAKTUUYECKOM NEATENBHOCTH YEJIOBEKA U JAIbHEHIIEM HAay4YHO-TEXHUYECKOM
Pa3BUTHH, 3HAYCHHUE OMHCATEIIbHOW, CHCTEMATH3UPYIOIICH, OOBSICHUTEIIBHOW M MTPOTHOCTHYECKOM
GyHKUMH (QU3MUECKOM TEOpUHM — BIIEKTPOAMHAMHUKH, CIEIHMAIbHOH TEOPUH OTHOCHTEIBHOCTH,
KBAaHTOBOW (PU3MKH, posib (PU3NUECKOW TEOpUH B (POPMUPOBAHUU TPEACTABICHUN O (PU3HUECKOU
KapTUHE MHUpPa, MECTO (hM3NYECKOM KapTHHBI MHpa B OOIIEM psAYy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O IPUPOJE;



®pa3inyaTh YCJIOBHUS MPUMEHHUMOCTH MOJENeH (PU3MUECKUX TEeI W MPOLECCOB (SIBICHUN):
OJTHOPOJHOE DJIJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IIOJis, TapMOHWYECKHE KoJeOaHus,
MaTeMaTUYECKUN MasTHUK, UICAIbHBIN NPY>KUHHBIA MasTHUK, T”APMOHUYECKHE BOJHBI, UCATbHbBIN
KoJie0aTebHBIN KOHTYP, TOHKAs JIMH3a, MOJIEJICH aTOMa, aTOMHOTO siJipa M KBAHTOBOM MOJICITH CBETA;

®pa3nuyYaTh YCJIOBUs (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH (DPU3MYECKUX 3aKOHOB, TOHMMATH
BceoOImMii xapakrep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAHMYEHHOCTh HCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

®aHATM3UPOBATh U OOBSICHATH JIIEKTPOMATHUTHBIE TPOLECCHl U SBJICHMS, HCIOJIb3YS
OCHOBHBIE IOJIOKEHUS U 3aKOHBI JJIEKTPOJAMHAMMKMA M CIELUAIbHOM TEOPUM OTHOCUTEIBHOCTH
(3aKOH COXpaHEHHUs DJIJIEKTpUYecKoro 3apsana, cuia Awmmnepa, cuia Jlopenna, 3akoH
AJIEKTPOMArHUTHOM WHAYKIMH, TmpaBuwio Jlenma, cBs3p JJIC caMOMHIYKIIMU B DJIEMEHTE
3JIEKTPUYECKON LENU CO CKOPOCTBIO M3MEHEHMsI CHIIbl TOKA, MOCTYJaThl CIIELHAIbHOW TEOPHH
OTHOCHUTEJIbHOCTH DUHILTENHA);

® AHAIM3UPOBATh M OOBACHATH KBAHTOBBIC IMPOIECCH M SBICHHS, WCIOIB3Ys IMOJOKEHHS
KBaHTOBOH (pu3uku (ypaBHeHUe DWHIITEHHA 111 poTod(ddexTa, MepBhIi U BTOpOii mocTyiatsl bopa,
NPUHIXI COOTHOIIECHHS HeompenenéHHocTel [eii3eHOepra, 3aKOHBI COXpaHEHHs 3apsJOBOTO U
MacCOBOTO YHCEN U DHEPTUH B SIIEPHBIX PEAKIHUIX, 3aKOH PaIMOAKTUBHOTO PacIiaaa);

® OIIMCHIBATH (1)I/I3I/I‘-ICCKI/IG IpoueCCbl U ABJICHHWA, HCIIOJb3YySA BCIWYWHBI: HaHpSDKéHHOCTI)
QJICKTPHUYCCKOI'o I10JIsA, IIOTCHHOUAJI  J3JICKTPOCTATHYCCKOI'O II0JIsd, Pa3HOCTb IIOTCHIUAJIOB,
QJICKTPOABMIXKYIIAsA CHJIA, WHAYKIHWA MAarHuTHOTO II0JIA, MarHUTHBIN IIOTOK, CHJIA AMnepa,
HHAYKTUBHOCTD, 3JICKTPOABWIKYIIAA CUJId CAMOUHAYKIUH, SQHCPIUA MAarHUTHOT'O IOJIA TPOBOJAHHKA C
TOKOM, peJ'IflTI/IBI/ICTCKI/Iﬁ HUMITYJIBC, ITOJIHAA DHECPIUs, SHEPTUA ITOKOA CBO6OI[HOI>1 YaCTulbl, SHCPTHUA U
HMITYJIBC (1)OTOH3., MaCCOBOC YHCJIO U 3apsn saapa, DOHCPIrus CBA3U sA0pa,

® 00BSACHATH OCOOCHHOCTH NMPOTEKAHUs (PU3UUECKUX SIBICHUI: JIEKTPOMAarHUTHAs WHAYKIUS,
CaMOMHIYKIIHS, Pe30HaHC, MHTep(EepeHInsT BONH, NUGPAKIHS, TUCIEPCHs, TOJTHOE BHYTPEHHEE
oTpaxkeHue, orornexrpudeckuii apdexr (poroaddekr), anvpa- u Oera-pacnaabl saep, ramma-
U3JIy4eHue siep, GU3nIecKre MPUHIMITEI CIEKTPATBHOTO aHAIN3a U paboTHI Jla3epa;

.OHpejj[eJ'IS[TB HaIrpaBJICHUC NMHAYKIIMHY MAarHUTHOTI'O ITOJIA MPOBOAHHUKA C TOKOM, CHJIbL AMnepa
u cuiibl Jlopenna;

® CTPOUTH U300paXKEHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIOM, TOHKOM JIMH30M, U PacCUUTHIBATh
€ro XapaKTEPUCTUKH;

® [IPUMEHTH OCHOBOIIOJIAralone aCTPOHOMUUYECKHUE MOHSTHS, TEOPUH U 3aKOHBI /7151 aHAIN3a
U OOBSICHEHHUS (U3MUYECKUX IMPOILIECCOB, MPOUCXOISAIIMX B 3BE3JAaX, B 3BE3MHBIX CHCTEMaX, B
MEXTaJIaKTHIECKOU cpefie; IBMKEHNS HeOeCHBIX T, SBOJIONNH 3BE3/1 U BeenenHoi,

® [IPOBOJIUTH UCCIIEJIOBAHNE 3aBUCUMOCTEN (PM3UUYECKUX BEJIUYUH C HCIOIb30BAaHUEM MPSMBIX
U3MEPEHUl, MpH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (HKCHPOBATh pe3yJbTaThl IOJy4YECHHON
3aBUCUMOCTH (DM3UYECKUX BEIMYMH B BHUJAE Tpa@UKOB ¢ y4€TOM aOCONIOTHBIX MOrPEUIHOCTEN
M3MEPEHM, 1EeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEJOBAHMS;

® [IPOBO/INTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BETMYMH, IPH 3TOM BHIOUPATh ONTUMAJIbHBIH
METOJ U3MEPEHHUS, OLIEHUBATh A0COJIIOTHBIE M OTHOCUTEIIbHBIE TOTPEIIHOCTH NMPSIMBIX U KOCBEHHBIX
U3MEPEHU;



O [IPOBOAUTH OIIBITHEI IO IPOBEPKE HpeHHOH(eHHOﬁ THUIIOTE3bI: IIAHUPOBATH 3KCIICPUMCHT,
CO6I/IpaTb SKCHICPUMCHTAIIbHYIO YCTAHOBKY, aHAJIMU3UPOBATL IIOJIYYCHHBIC PC3YJIbTAaTbl U ACJIATH
BBIBOJ O CTATyCeC npennox(eHHoﬁ TUIIOTE3bI,

® OITUCHIBATh MCTOJbI NOJIYYCHHA HAYUYHBIX aCTPOHOMHUYCCKHUX 3HaHPII>i;

® co0Ir0/1aTh TpaBUIiIa 0€301IaCHOTO TPYAA PH IMPOBEICHUH HCCIEI0BAHNH B paMKax yueOHOTO
SKCIIEPUMEHTA, MPAaKTUKyMa U Yy4eOHO-UCCIIEOBATEIbCKON U TPOEKTHOW JAEATEeIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

eperiaTh pacu€THHIC 337a9 C SIBHO 33JIaHHOM M HESIBHO 3aJaHHON (DU3UYECKON MOJCIBIO: Ha
OCHOBaHWH aHAIIM3a YCIIOBHUS BHIOMpaTh (PU3MYECKUE MOCIH, OTBEUAIOIINE TPEOOBAHUSAM 3aauu,
OPUMEHSTh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTHM U TMOCTYyJaThl (PU3UYECKHX TEOpUui Mpu
WCIIOJIb30BAaHUM MAaTEMAaTUYECKUX METOJOB PEUIEHHUs 3aJad, TPOBOAUTH PacUEThl HA OCHOBAHUHU
MMEIOIINXCA JaHHBIX, aHAJTU3UPOBATh PE3YNbTaThl U KOPPEKTUPOBATh METOJIBI PELICHUS C YUETOM
MOJTYYECHHBIX PE3YJIbTATOB;

e pelIaTh KayeCTBEHHbIE 3a/1a4H, TpeOyroIne IPUMEHEHNS 3HaHUH U3 pa3HbIX pa3JieoB Kypca
Gu3uKy, a TakKe MHTErpallMyd 3HAHUW M3 JPYTUX HPEIMETOB €CTEeCTBEHHO-HAyYHOI'O IMKJIA:
BBICTPAMBATh JIOTMYECKYK) ILEMIOYKY paCCyKJACHHUM C OINOpPOM Ha U3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (pU3HUYECKUE SBICHHUS;

@ 1ICIIOJIb30BaTh TCOPCTHUYCCKUEC 3HAHUA 1A O00BACHEHHUST OCHOBHBIX IIPUHLUIIOB pa6OTLI
HN3MCPUTCIIbHBIX HpI/I60pOB, TCXHUYCCKUX yCTpOﬁCTB N TCXHOJOTHUYCCKUX ITPOLECCOB;

®[IPUBO/IUTH IPUMEPHI BKJIAZa POCCUHUCKUX M 3apyOekHBIX Y4YEHBIX-(U3UKOB B pPa3BUTHE
HayKH, B 00bSCHEHUE MPOIIECCOB OKPYXAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

® AHAJIM3UPOBATh U OLICHHUBATH ITOCJIICACTBHUS OBITOBOM U HpOH?;BOI[CTBeHHOI\/JI JACATCIIbHOCTU
YCJIOBCKa, CBSI3aHHOM C (1)I/I3I/ILI€CKI/IMI/I nmponeccamu, € HO3HHHﬁ AKOJOTHYECKOMH 6630HaCHOCTI/I,
HpGI[CTaBJ'IeHI/Iﬁ 0 paorvOHAJIBHOM IMPUPOAOIIOIB30BAHNMH, a TAaKXE Pa3syMHOM HCIIOJb30BaHUH
I[OCTI/I)KCHI/Iﬁ HAayKHU U TEXHOJIOTHI AJIA ,uanLHeﬁLuero Pa3BUTHA 9YCIIOBCUCCKOI'O O6H.ICCTB8.;

®[IPUMEHATh PaA3IMUYHbIE CIIOCOOBI paboThl ¢ HMH(pOpMalUeld (U3NYECKOr0 COAEPKaHUsS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHM, NpU 3TOM HCHOJIb30BaTh
COBpEMEHHbIe HH(OPMAIIMOHHbBIE TEXHOJIOTUH JJIS TIOMCKA, epepaboTKH U MPeIbsBICHUS YUeOHOH
U Hay4YHO-TIONYJSIpHOW HMH(OpMaIUM, CTPYKTYpUPOBAaHHS U HWHTEpHpeTanud HHGOpMAIHH,
MOJIyYEHHOM U3 PA3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOTydaeMyto HH(GOpMaIUIo U
OLICHMBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHMM, TaK M HAa OCHOBE aHalIM3a
UCTOYHUKA NHGOpMAIIY;

O [TPOABJIATE OPTaHU3AITMOHHBIC U ITO3HABATCIIBHBIC YMCHHA CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I$[
HOBBIX 3HAHUH B MMpOoNHECCCC BBIMTOJIHCHUA IMTPOCKTHBIX U y‘-Ie6H0-I/ICCJ'ICIIOBaTeJ'ILCKI/IX pa60T;

.pa6OTaTB B I'pymnme ¢ UCIOJHCHUCM Pa3JIMYHBIX COLUAIBHBIX pOJ'IGfI, IJIaHUPOBATh pa60Ty
TpyIIibl, pallMOHAJIBHO paclnpeaciiaTb ACATCIBHOCTbL B HCECTAHAAPTHBIX CUTyallUAX, aJACKBATHO
OLICHUBATL BKJIAZ KAKAOTO U3 YHACTHUKOB I'PYIIIbI B PCIICHUC paCCManHBaCMOﬁ HpO6HCMLI;

 IPOSIBJISITH MOTUBALIUIO K Oyyiiel mpodeccHoHANbHON NESTEIBHOCTH IO CIIeIHUaTbHOCTIM
(U3UKO-TEXHUYECKOTO MPOQIIIS.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

Ne
n/n

KoanuyecTBo 4acosB

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTn4yeckue
padoThl

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/ibHbIE PECYPChI

Pasznea 1. HAYYHBIA METO/J TO3HAHUS ITIPUPOIbI

1.1 | Hayusslii METOJ] NO3HAHUS IPUPOIBI 6

Wroro mo paszneny 6

Pa3nea 2. MEXAHUKA

2.1 | Kunematuka 10 1
2.2 | JluHamuka 10

2.3 | Cratuka TBEpPAOTO TENa S) 1
2.4 | 3aKOHBI COXpaHEHHs B MEXaHUKE 10 1
Wroro mo paszneny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMHUKA

OCHOBBI MOJIEKYJIIPHOKUHETHUECKOMN

3.1 15 1
TEOpUU

3.2 | Tepmonunamuka. TernoBble MalTHbI 20 1
33 | pasome neperomt |14 .
Wroro mo pazneny 49

Paznen 4. DJIEKTPOJINHAMUKA

4.1 | DieKTpuvecKoe moje 24 1
4.2 | TlocTOSTHHBIN JEKTPUIECKUN TOK 24 1
4.3 | Toxu B pa3nu4HbBIX Cpeaax 6

Wroro no pazneny 54

Paznea 5. PU3HUECKHWI MPAKTUKYM




5.1 ‘ Du3HUeCKUil TPAKTUKYM 16 16
Hroro no pazueny 16
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME




11 KVIACC

HauMeHnoBaHue KosanuyecTBO 4acoB
Ne A31E10B 1 TeM K n deKkTpoHHbIE (LM (POBbLIE)
n/n pasn Beero OHTPOJIbHbBIE PaKTHYeCKHe 06PA30BATETBHBIC PECYPCHI
NPpOrpaMMel padoThI padoThI
Paznen 1. JIEKTPO/IMHAMUKA
1.1 MarnuTHoe 1oje 14
12 DneKTpOMarHuTHast 13 1
WHYKIIHS
Wroro no pazneny 27
Pa3nea 2. KOJIEBAHUS U1 BOJIHbBI
21 MexaHnueckue 10
KoJieOaHus
29 DNeKTpOMarHuTHbHIE 15
KoJIeOaHUs
Mexanuyeckue u
2.3 | DJEKTpPOMAarHUTHBIC 10 1
BOJIHBI
2.4 Onrtuka 25 1
Hroro no paszneny 60

Pazzea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

3.1 | OcHossl CTO 5 1
Hroro no paszneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
41 KopnyCKvleﬂpHo- 15
BOJIHOBOI! JTyallu3m
4.2 | dusnka aToma 5
43 ®du3nka aTOMHOTO spa U 5

QJICMCHTAPHBIX YaCTUIL]




Hroro no pazaeny 25

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKHU

OEeMEHTBI ACTPOHOMUHU U

5.1 12
acTpo(U3HUKH
Wroro no pazueny 12
Pazzea 6. PU3HUYECKHWI NPAKTUKYM
6.1 | du3nyeckuil NpakTUKyM 16 16
Wroro mo paszneny 16
Pazaen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucremaTtuzanus u
000011EHNE
MIPEIMETHOTO
71 | conepxanus u OmbiTa 15
NesITeIbHOCTH,
MPUOOPETEHHOTO MPHU
W3Y4YEeHHUH Kypca pU3uKu
10 — 11 xmaccoB
Wroro no pazpeny 15
PeszepBHoe Bpemst 10
OBUIEE KOJIMYECTBO 170 4 16

YACOB I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Jlara
Ne ni/n TIPOBEACHHI Tema ypoka KonTpoanb
YpOKa
IUIAH | ®AKT
HayuHblii MeTO/ TO3HAHUS PUPOABI (6 YacoB)

1/1 ®dwusuka — pyHaaMeHTaIbHasS HayKa O IPUPOJIC

212 Hayunblif MeTO1 O3HAHUS ¥ METO/IbI HCCIIEI0BaHUs (PU3NUECKUX SIBJICHUN

3/3 DKCIIepUMEHT U TeOpHsl B IpoIiecce Mo3HaHus npupoabl. Habmronenne u SkcrepuMenT B QU3UKE

4/4 CniocoObl u3mMepeHus GU3NIECKUX BEIMYNH

5/5 AOCOIIOTHAS M OTHOCHTENIbHASI IOTPENIHOCTH U3MEPEHUH (PU3MYECKIX BEINIHH

6/6 MonenupoBanue B ¢usuke. Ponp u Mecto ¢us3uku B HOpMUPOBAHUM COBPEMEHHOW HAy4HOU
KapTUHBI MUPA, B IPAKTHYECKON ACATEIBHOCTH JIIOICH

Kunemaruka (10 yacoB)

711 Mexanuueckoe apmxkenue. Cucrema orcuera. OTHOCUTEIBHOCTh MEXAaHHMYECKOTO JIBUYKEHUSI.
[Tpsimast 1 oOpaTHas 3a7]a9M MEXaHUKH

8/2 Paanyc-BekTop MaTepuanbHOM TOYKHM, €ro NPOEKIMH Ha OCH KoopauHat. TpaekTtopus.
ITepemenienne. Ckopocts. X mpoekIuu Ha 0CH KOOpJIUHAT

9/3 PaBHOMepHOe mpsMonuHeiHOoe aBWkeHHe. ['paduueckoe omucaHue PaBHOMEPHOTO
NPSIMOJIMHEHHOTO IBUKCHUS

10/4 CroxeHue nepeMenieHnii 1 ckopocteil. Pemenue 3agau

11/5 HepaBHoMepHOe nBuxkeHne. MrHOBEHHask CKOPOCTh. Y cKopeHue. [IpsmMonuHeliHoe IBUKEHHE C
MOCTOSIHHBIM YCKOPEHHUEM

12/6 ['padrueckoe onrcanmne MPSMOJIMHEHHOTO IBUKEHHUS C TIOCTOSTHHBIM YCKOPEHHEM

13/7 CBobOomHOe majeHue. Y CKOpeHHue CBOOOTHOTO MaJCHHS. 3aBHCHUMOCTh KOOPIAMHAT, CKOPOCTH,
YCKOPEHHUs OT BpeMEHH U UX rpaduKu

14/8 JIBrmkeHue tena, OpOIIEHHOT0 MO YIJIOM K TOPU30HTY

15/9 KpuBomnuneiiHoe npuxeHue. [IBIKeHHE MO OKPYKHOCTH. YTJOBas M JIMHEHHAs CKOPOCTH.
[lepuon n wacrora. LIeHTpOCTpeMHUTETHLHOE U MTOJTHOE YCKOPEHHE

16/10 KonrtponbHas padora no reme "Kunemaruka"




JAunamuka (10 yacoB)

17/1 [Tepsbriif 3akoH HproToHA. HEpuHalibHBIE CUCTEMBI OTCUYETA. [[pMHIIMI OTHOCUTENBHOCTH
["asinnes. HemHepnuanbHble CUCTEMBI OTCUETA

18/2 Cuna. PaBHoaeiicTBytomas cuia. Bropoii 3akon Herorona. Macca

19/3 B3aumopeiicteue Ten. Tpetuit 3akon HeroToHa

20/4 ITpuHin cynepno3unuu cui. Pemenne 3a1a4y Ha IpuMeHeHre 3akoHOB HproToHa

21/5 3aKOH BCEMHUPHOTO TATOTEHUS. DKBHUBAJIEHTHOCTh I'PaBUTAIMOHHON M HHEPTHOW MacChl

22/6 Cua TSHKECTH M YCKOpPEHHE CBOOOIHOTO MaJICHHS

23/7 JIBukeHre HeOECHBIX TeT U X UCKYCCTBEHHBIX CITYTHUKOB. [lepBas kocMudeckasi CKOpOCTb.
3akonsl Kemepa

24/8 Cuna ynpyrocru. 3akoH I'yka. Bec tena

25/9 Cuna tpenus. [Ipupona u BubI cui TpeHus. J[BrKeHne B )KUAKOCTU U Ta3e ¢ y4ETOM CHIIBI
COIIPOTHUBIICHUS CPEJIBI

26/10 Hasnenue. 'mapocrarnueckoe aasiaeHue. Cuia Apxumena

Cratuka TBepaoro teja (5 4acoB)

27/1 AGcomoTHo TBepoe Teino. [locTynaTenbHoe U BpalareabHOe JBUKEHHE TBEPAOro Tena

28/2 MOMEHT CuJIbl OTHOCUTEIBHO OCH BpauieHus. [1nedo cusl

29/3 CrnoxeHue cuil, IPUIIOKEHHBIX K TBepAOMY Teny. LIeHTp TskecTu Tena. Y clIoBUsI paBHOBECHS
TBEpPJOTro Tesa. Buabl paBHOBeCUs

30/4 Pemenue 3amay

31/5 KonrtposnbHas padora no teme "Innamuka. CtaTuka TBeporo Tena'

3akonbl coxpaHenusi B Mexanuke (10 yacoB)

32/1 HNmnynsc MaTepuanbHONH TOYKH, CHCTEMBI MaTepHANIbHBIX ToueK. LIeHTp Macc cucteMsl
MaTepHabHBIX ToueK. Teopema 0 TBMKEHUH IIEHTPa Macc

33/2 Wmnynbe cuitbl 1 M13MEHEHNE UMITYJIbCa Tesla. 3aKOH COXpaHEeHusl UMITylibca. PeakTuBHOE
JIBUKCHHE

34/3 MoMmeHT uMIynbsca MaTepuanbHoi Touku. [IpeacraBnenue o COXpaHeHUH MOMEHTa UMITYJbCa B
[EHTPATLHBIX MOJISIX

35/4 Pemenne 3amau

36/5 PaboTa cuiibl Ha MaJloM U Ha KOHEUHOM nepemenieHnn. I'paguueckoe npeacraBieHne padoThl

CHJIBL. MOIITHOCTE CHIIEI




37/6

Kunetnueckas sneprus. Teopema 00 M3MEHEHUN KMHETUYECKON SHEPTHH MaTepHAIbHON TOUKH

38/7 [ToreHuuanpHbIe U HETIOTEHIMAbHBIE CUIIbl. [loTeHInanbHas sHeprus. Bropas kocmudeckast
CKOpPOCTh

39/8 Tpetbs kocMuyeckasi ckopocTb. CBsi3b pabOThl HEMOTEHIUAIBHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKON SHEPTHH CHCTEMBI Tell. 3aKOH COXPaHEHHs] MEXaHUYECKOH SHEPTHH

40/9 Ynpyrue u Heynpyrue CTOJIKHOBEHUs. Y paBHEHUE bepHymn 1Sl HAeanbHON KUJIKOCTH

41/10 KoHnTtposibHas pabota mo Teme "3aKOHbI COXpaHEHUs B MEXaHHKE"

OCHOBBI MOJIEKYJISIPHOKHHeTHYeCKol Teopun (15 yacoB)

42/1 Pa3Butne npencrasienuii o npupoje termnorsl. OcHoBHbIE onoxenus MKT. {uddyzus.
bpoyHOBCKOE IBHKEHHE

43/2 CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPBIX Tell. XapaKkTep IBUKEHUS U B3aUMOICHCTBUS
YaCTHI] BEIECTBA

44/3 Macca u pazmepsl mosiekyn (atomoB). KonnuectBo BemectBa. [loctosinaast ABorazipo

45/4 Temnepatypa. TernnoBoe paBaoBecue. [llkana lenscus

46/5 Pemenue 3amau

47/6 U neanpublii ra3. 'a3oBble 3aKOHBI

A8/7 YpaBuenne MenneneeBa-Kianeiipona. Permenue 3agau

49/8 AbcomoTHas TeMneparypa. 3akoH JlanbToHa

50/9 W3omporieccsl B UACATLHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIECTBA

51/10 I"'padrueckoe npecTaBIeHUe N30MPOLIECCOB: U30TEpPMa, H30X0pa, n300apa

52/11 OcHoBHoe ypaBHeHue MKT

53/12 Pemenue 3amau

54/13 CBs13b a0COTIOTHOH TeMIepaTypbl TEPMOJANHAMUYECKOW CUCTEMBI CO CpeHEeH KMHETHUECKON
HHEPTUeH MOCTYNATEIbHOTO TEIUIOBOTO JIBM)KEHUS €€ YaCTHIL

55/14 O060061enne 1 cucreMarusanus 3Hanuii o treme "OcuoBsl MKT"

56/15 KonTponbnas pabota no teme "Ocrosl MKT"

Tepmogunamuka.TensioBblie MamuHbl (20 4acoB)
57/1 TepMoanHaMuueckas cCUCTEMa. 3a/laHue BHEMHUX ycnoBui 1y T/1 cucrtemsl. BHennue n

BHyTpeHHHUE napameTpsl. [lapamerprr T/ cucTteMbl kKak cpeiHUE 3HAYEHUSI BEJIMYNH,
ONUCBIBAIOIINX €€ HA MUKPOCKOIIMYECKOM YPOBHE




58/2

HyneBoe Hauano repmoannamuku. CamonpounsBosbHas penakcanus T/ cucteMsl K TEI0BOMY
PABHOBECHIO

59/3 Moenb uIeaTbHOTO Ta3a B TEPMOJUHAMUKE. Y CIIOBUSI IPUMEHUMOCTH 9TOW MOJIEIH

60/4 VYpaBaenue MenpeneeBa-Kinanelipona u Bblpak€HHe 111 BHYTPEHHEU SHEPruu

61/5 BeipaskeHue Juisi BHYTPEHHEW SHEPTUU OJHOATOMHOT'O HICAIbHOTO ra3a. KBasucraruieckue u
HECTATHYECKUE TIPOIECCHI

62/6 DneMeHTapHas paboTa B TepMOJAMHAMHUKE. Beraucienue padoTsl 1mo rpaduky mnporecca Ha pV-
JTarpamme

63/7 Temnonepenayua kak criocod U3MEHEHUs1 BHyTpeHHe sHeprun T/] cuctembl 0e3 coBepieHus
paboThI

64/8 KonBekiusi, TermonpoBOAHOCTb, U3ITy4EeHUE

65/9 KonmuecTBo TernoTel. TermoéMKocTh Tena. Y aelbHas U MOJISIpHAS TEIDIOEMKOCTH BEIIIECTBA.
Y nenpHas TEIJIOTa CropaHus TOIUTMBA

66/10 PacuéT KonmuecTBa TEIIOTHI IPH TEILIONepeiaue

67/11 [TonsTne 06 agnabatHoM mporecce. [lepBrIii 3aKOH TEPMOAMHAMUKI

68/12 KosimdyecTBo TEIIOTH M paboTa Kak Mepbl U3MEHEHUsI BHyTpeHHe#l sHeprun T/ cucrembl

69/13 Bropoii 3ak0oH TepMOAMHAMUKH ISl PABHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB.
HeoOpaTuMocTh NpUPOTHBIX MPOIECCOB

70/14 IIpunnune! gevictBus Temnosbix MamuH. KIT/Q

71/15 MakcumanbHoe 3Hauenne KIIJ. Iukn Kapno

72/16 Pemenue 3anau

73/17 DKOJOTHYeCKHe acleKThl UCIIOIb30BaHMsI TETJIOBBIX ABUTaTeNeil. TernnoBoe 3arps3HeHne
OKPYXKaroIIe Cpebl

74/18 Pemenue 3anau

75/19 O06o61mieHne u cucreMarusanus 3HaHui o teme "TepmoanHamuka. TennoBble MaUHbL"

76/20 KonTponbHas padbota o Teme "TepmonnHamuka. TerioBbie ManivmHb"

ArperatHblie cOCTOsIHUA BellecTBa. @a3oBbie nepexoasl (14 yacoB)
77/1 [TapooGpa3oBanue u KoHAeHcalus. Vcriapenue u kurenue. Y iejabHas TerioTa

napooOpa3oBaHMs




78/2

HaCBIH_[eHHBIG 1 HCHACBIIICHHBIC I1aPhI. KadecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U JaBJICHUA
HACBIIICHHOI'O ITapa OT TEMIICPATYPhI, UX HE3AaBUCUMOCTD OT 00BéMa HaCbIIICHHOTI'O I1apa.
3aBHCHMOCTD TCMIICPATYPhI KUIICHUA OT JABJICHUS B X XKUJIKOCTHU

79/3 BraxxnocTh Bo3yxa. AGCOMIOTHAS M OTHOCUTEIbHAS BJIAKHOCTD

80/4 Pemenue 3amau

81/5 Teépnoe teno. Kpucramnmueckue n amopduble Tena. AHU30TPONHS CBOMCTB KPUCTAIIIOB

82/6 [TnaBneHue u KpucTauM3anus. Y jespHas TemnoTa miasiaeHus. CyOnumanus

83/7 Hedopmaruu BEpHOTO Tena. Pactskenne u cxarue. Capur. Monyns FOnra. [Ipenen ynpyrux
nedopmanuit

84/8 TemioBoe paciiupeHue KUAKOCTENH U TBEPABIX Tell. AHTAPMOHU3M TEIUIOBBIX KOJeOaHUMI
YaCTHI] BELIECTBA

85/9 [TpeoOpaszoBanue YHEPTHH B (PA30BBIX MEPEX0aax

86/10 YpaBHEHHE TEIIOBOTO OanaHca

87/11 Pemenue 3anau

88/12 IToBepxHOCcTHOE HaTskeHue. KanniuisipHsle sBiIeHUs. [[aBieHue nox HCKpUBICHHON
OBEPXHOCTHIO kuaKocT. Popmyna Jlannaca

89/13 O0600mIeHre U cucTeMaTH3alus 3HAaHUK TI0 TeMe " ATperaTHbie COCTOSHUS BemecTBa. Pa3oBbIe
nepexopl"

90/14 KonTponbHast pabota no teme "ArperarHbie cocTosiHUs BenjecTBa. dPazoBble nepexoab"”

duekTpuyeckoe moJie (24 yaca)

91/1 DnexTpu3anus Tel U e€ MposBIeHUs. DNeKTpudecKuil 3apsia. JlBa Buia 2IeKTPUIECKIX
3aps110B. [IpOBOTHUKH, TUAJIEKTPUKH U MOTYIPOBOJHUKH

92/2 DneMEeHTApHBIN ANEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHHUS ANEKTPUUYECKOTO 3apsaa

93/3 B3anmoneiictBue 3apsioB. Toueunsie 3apsasl. 3akoH Kymona

94/4 Pemenne 3amau

95/5 Onektpuueckoe nojue. Ero geiicTBrue Ha 3JIeKTpUUECKHE 3apsiibl

96/6 Hanpsox€anocTh anekTpudeckoro noss. [poOusiii 3apsin. Jlunun HanpskEHHOCTH
ayIeKTprdecKoro nois. OTHOPOJTHOE AIEKTPHUECKOE TI0JIe

97/7 [ToTeHIMaTBbHOCTD IEKTPOCTATUYECKOT0 N0JIsl. PAa3HOCTh NOTEHIMAIOB U HAIIPSKEHHUE

98/9 [ToTeHMamBHAS SHEPTHS 3apsja B dJCKTpOCTaTHIeCKOM moje. [ToTeHmuan

QJICKTPOCTATUYCCKOI'O ITOJIA




99/9

CBs3b HaHpH)KéHHOCTI/I IOJIAA U pa3HOCTU MOTCHIUAJIOB IJIA 3JICKTPOCTATUYCCKOTI'O I10JIA

100/10 [TpuHIUTT CyNePIIO3UITNH SIEKTPUUECKHUX TTOJICH

101/11 Pemenue 3anau

102/12 [Tone Toueunoro 3apsiaa. Iloxe paBHOMEpHO 3apsiKEHHON Chephl

103/13 [Tone paBHOMEPHO 3apsHKEHHOTO 10 00bEMY 11apa. [Tose paBHOMEpHO 3apsKEHHOM
OECKOHEYHOM MJIOCKOCTH

104/14 ITpOBOTHUKY B AJIEKTPOCTATUUECKOM IT0JI€. Y CJIOBHE PABHOBECHS 3apsJIOB

105/15 JIM3IEKTPUKH U MOJYIPOBOJAHUKH B AJIEKTPOCTATUYECKOM I10JIE

106/16 Kongencarop. 1eKkTpo€MKOCTh KOHIEHCATOpa. DIEKTPOEMKOCTh TNIOCKOT0 KOHAEHCATOpa

107/17 [TapannenbHOE COEAMHEHNE KOHJIEHCATOPOB

108/18 [TocnenoBarenbHOE COETMHEHHE KOHIEHCATOPOB

109/19 DHeprus 3apsyKEHHOT0 KOHJEHCaTopa

110/20 Pemenue 3anau

111/21 JIB>KeHHE 3apsHKCHHOM YaCTHIBI B OJTHOPOIHOM 3JIEKTPUUYECKOM I10JIC

112/22 Pemenue 3anau

113/23 O06o01IeHre 1 cuCcTeMaTH3aIsl 3HaHUK 10 TeMe ""DJIeKTpruIecKoe moJe"

114/24 KontposabHas padorta no reme "DiekTpudeckoe nose"

IocTosiHHBIN JIeKTPpUYecKuil TOK (24 yaca)

115/1 Cuna toka. [TocTossHHBIN TOK. Y CIOBHSI CYIIECTBOBAHUS MOCTOSIHHOTO AJIEKTPUYECKOTO TOKA

116/2 WcTtounuku Toka. Hanpspkenne u 31C

117/3 3akoH OMa aJ1s1 yJacTKa Henu. DIEKTPUYECKOE CONPOTUBIICHUE

118/4 3aBUCHMOCTh COTIPOTUBIIEHUS OHOPOJHOTO MPOBOIHUKA OT €T0 JITTUHBI U TIIOIIA TN
MOTIEPEYHOT0 CEeUCHUs

119/5 VY nenpHOE CONPOTHUBIICHHE BENIECTBA. Penienne 3aqa4u

120/6 [TocnenoBarenpHOE, MapauIeIbHOS, CMEIIAHHOE COSTMHEHNE TIPOBOTHUKOB

12177 Pacuét pa3BeTBIEHHBIX 3ekTpuueckux neneil. [Ipasuna Kupxroga

122/8 Pemenue 3amau

123/9 PaboTa snekrpuueckoro Toka. 3akoH Jxoyns —JleHna

124/10 Perienue 3amau

125/11 MOIIHOCTB 3JEKTPUUECKOro Toka. TemioBas MOIUTHOCTb, BbIJIETsiEMast Ha PE3UCTOPE

126/12 Pemenne 3amau




127/13

OJ1C 1 BHyTpEeHHEe CONPOTUBIICHUE UCTOYHUKA TOKA

128/14 3axon OMa 115 MOJTHOM (3aMKHYTOM ) AJIEKTPUIECKOM 1N

129/15 Pemenue 3anau

130/16 MOIIIHOCTh UCTOYHHKA TOKA

131/17 KopoTtkoe 3aMbIkanme

132/18 KonzeHncarop B 11enu NOCTOSIHHOTO TOKa

133/19 Pemenue 3anau

134/20 Pemenue 3anau no teme "I1oCTOSHHBIN 2JEKTPUIECKUNA TOK"

135/21 Pemenue 3amay no reme "I1oCTOSHHBIN 2JEKTPUICCKUN TOK"

136/22 Pemenue 3amay o reme "I1OCTOSIHHBIN SJEKTPUUYECKUIA TOK"

137/23 O6006menne u cucremaru3anus 3HaHui 10 Teme "[10CTOSTHHBIN AIeKTpHUIecKuil TOK"

138/24 KoHntposbHas padota mo teme "I1ocTOSHHBIN JIEKTpHUIESCKUH TOK"

Toxku B pa3iu4HbIX cpenax (6 yacon)

139/1 DJeKTpuyecKas MPOBOAUMOCTh PA3IUYHBIX BEIIECTB. DIEKTPUUECKUIN TOK B METaIaxX.
CBepXIpOBOAUMOCTD

140/2 DJIeKTpUUYECKUN TOK B paCTBOpPAX U paciiaBax 3JIeKTpOoIUTOB. 3akoHbl Dapajaes s
DIIEKTPOIIH3A

141/3 DNeKTpUYecKuid TOK B Tazax. [azma

142/4 DneKTpuuecKuil TOK B Bakyyme. BakyyMHble npu6opbl

143/5 DNEeKTPUUECKUH TOK B OJTYIPOBOJHUKAX

144/6 [TonynpoBOTHUKOBBIE TPHOOPHI

®usuyeckuii npakTukyM (16 yacos)

145/1 ®dusnueckuil mpakTukyM 1o teme "M3Mepenune cusbl TOKa U HalpsbKEeHHs B LI OCTOSIHHOTO
TOKa IPU MOMOIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB" MWK "3HAKOMCTBO C
udpoBoii taboparopueil no gusuke. [Ipumeps! n3mMepeHns GU3NIECKUX BETUUUH MPU
MMOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

146/2 ®dusnueckuii mpakTukyMm 1o reme "M3yueHne HepaBHOMEPHOT'O ABUXKEHUS C IIEITbIO
ONpeeIeHUsI MTHOBEHHON CKOpOCTH"

147/3 @u3nuecKkuil NpakTUKyM 10 TeMe "M3MepeHne yCKOpeHus MpU NPSIMOJIMHEHHOM

PaBHOYCKOPEHHOM JIBJKEHUU 110 HAKJIOHHOM mtockoctu" niny "MccnenoBanue 3aBUCMMOCTH
IIyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBHKEHUU"




148/4

dusnueckuil mpakTukym 1o teme "MizMepenne yCKopeHus: CBOOOAHOTO MaAeHHS" HITH
"N3yuenue nBMKEHUS Tela, OpOIIEHHOTO0 TOPU30HTAIBHO"

149/5

dusnyeckuil npakTukyM 1o teme "M3yueHne qBMKEHUs Teja 110 OKPYKHOCTH € TOCTOSIHHOM 110
MOAYJIIO0 CKOpOCThIO" win "VccnenoBanue 3aBUCHMOCTH IEpHoAa 00paIieHusi KOHUMYECKOTO
MasiTHUKa OT €ro napamMerpos"”

150/6

Du3NYECKUl MPakTUKYM 110 TeMe "M3MepeHne paBHOACHCTBYIOIIEH CUJTBI TPU ABUKEHUHU
Opycka 1o HakJI0HHOM mockoctu" nin "IIpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHU
JBHKEHHS OpYyCKa M0 HAKJIOHHOMW TUIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro Macchl'”

151/7

dusnueckuil npakTukym no treme "MccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOLINX
B IIPY’KMHE U PE3HHOBOM 00pasie, oT ux aedopmarmu” uin "V3ydeHne ABIKEHHS CUCTEMBI
TeJl, CBSI3aHHBIX HUTHIO, NEPEKUHYTOM yepe3 JIErkuil 010k"

152/8

dusnueckuii mpakTukym 1o teme "M3mepenne ko3 dunmenTa TpeHus 1Mo BeIMYUHE YTIOBOTO
koadurmenta 3aBucumoctu Frp(N)" umu "HccnenoBanue nBrxeHus Opycka 1Mo HaKJIOHHOM
TUIOCKOCTH C TIEpEMEHHBIM KodduirienToM TpeHus" wim "Vzyuenue IBMKEHUS Tpy3a Ha Baly
¢ TpeHuem"

153/9

duznueckuil mpakTukyM 1o teme "MccnenoBanue ycaoBuil paBHOBECHS TBEPIOTO Tea,
MMEIOLIET0 Och BpameHus" nia "KoHCTpyrpoBaHuEe KPOHIITEMHOB U pacy€T CUJI YIIPYTOCTH"
v "M3yueHne yCTOMUMBOCTH TBEPOTO TeJla, UMEIOIIETO TUIONIAb OMOpPHI"

154/10

dusnyeckuil NpakTUKyM 1o teme "M3Mepenue uMiynbca Tena o TOpMO3HOMY ITyTH" WIIH
"N3mepeHue CHIIbl TITH, CKOPOCTH MOJIETTH JIEKTPOMOOMIISI 1 MOIITHOCTH CHJIBI TSTH" WITH
"CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA ¢ UMITYJIbCOoM cuibl" uiu "HcecnenoBanue coxpaHeHus
UMITyJIbCa MPU yIIpyrom B3aumoeicTBun" uinm "M3mepeHne KHHETUUECKON IHEPTHH Teja 10
TOPMO3HOMY IIyTH"

155/11

duznueckuil MpakTUKyM 1o Teme "M3yueHnne n30TepMUIecKoro mpoiecca (PEKOMEHI0BaHO
UCMoJb30BaHue 1U(ppoBoii 1abopatopun)" wim "M3ydeHue n30X0pHOTo nporecca’ Uiu
"N3yuenne nzobapuoro nporecca’ wiun "IIpoBepka ypaBHEHHS COCTOSHHS"

156/12

dusnyeckuil npakTukyM 1o teme "M3mepenue yaenbHoi remnoéMkoctu” ninm "HccnenoBanue
nporiecca ocTeiBaHus BemecTsa" win "Uccnenopanue agunadbatnoro nporecca" win "M3ydenne
B3aMMOCBS3H SHEPTUU MEXMOJIEKYJIIPHOTO B3aUMOJAEHCTBHS U TEMIIEPATYPbI KUIIEHUS
JKUIKocTe"

157/13

duznueckuil NpakTUKyM 1o Teme "M3yueHne 3aKOHOMEPHOCTEN UCTapeHusl )KUIKOCTeH" min
"U3Mepenne yeapHOM TeIIoThI I1aBieHus apaa" win "M3ydeHrne CBOMCTB HACBIIIEHHBIX




napoB" win "VM3MepeHne aOCoTIOTHOM BIaXKHOCTH BO3yXa M OIICHKA MAcChl IIapOB B
nomeniennn'". Msmepenne k03¢ uieHTa HOBEpXHOCTHOTO HATSKECHUS

158/14 ®dusnueckuii mpakTukym 1o reme "HabmrogeHre npeBpamieHns YHePTruu 3apsyKeHHOTO
KOHJICHCATOpa B SHEPIUIO U3Ty4eHHs cBeTouoa" wiK "VM3ydeHre npoTeKaHus TOKa B LIETH,
coJiepskauieil konneHcarop" wiu "Pacnpenenenue pa3sHOCTH NOTEHIMAIOB (HAPSKEHUS ) IPU
MOCJIC0BATEILHOM COETMHEHUH KOHJIEHCATOPOB"

159/15 dusznyeckuil npakTukyM 1o teme "lccienoBanyre CMENIaHHOTO COEUHEHUS PE3UCTOPOB" MU
"M3Mepenue yneabHOro CONpoTUBIECHUS TPOBOAHUKOB" niu "MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA OT HAPSDKEHUS IS JIAMITbI HAKJIMBaHUS"

160/16 dwusndeckuii mpakTukyM 1o teme "Habmonenue anekrponusa” win "M3mepenue 3apsiia
OJIHOBaJIeHTHOTO HoHa" nin "MccienoBanre 3aBUCIMOCTH COITPOTUBIICHHS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIbT-aMIEPHOIN XapaKTEPUCTUKU Aroa"

PezepBHoe Bpems (10 yacoB)

161/1 PesepHalil ypok. O600mIeHne u cucreMaTu3anus 3Hanuil mo reme "Kunemaruka"

162/2 PesepBHbIii ypok. O60011eHNEe U crcTeMaTu3anus 3HaHui o teme "lunamuka"

163/3 PesepsHuablil ypok. O6001IeHne u cucreMaTu3anus 3Hanuii mo reme "Crartuka TBepaoro temna'

164/4 PezepaHblil ypok. O60011eHNE U ccTeMaTH3alus 3HaHU 1o TeMe "3aKOHbI COXpaHEeHHUs B
MexaHuke"

165/5 PesepBHbIit ypok. O600111€HNEe U crcTeMaTu3alus 3HaHui 1o TeMe "OCHOBBI
MOJICKYJISPHOKMHETHYECKOM Teopun"

166/6 PesepBHEIit ypok. O600IIEHNE U CHCTeMAaTH3alus 3HaHUH 110 TeMe "TepMoguHaMuKa.
TennoBble MalIuHbI"

16717 PesepBHbIil ypok. O000IIeHNE U cCUCTeMaTH3allus 3HAaHUH 110 TeMe "ArperaTHbIe COCTOSTHUS
BenecTBa. PazoBble Nepexonl"

168/8 PesepHslil ypok. O6001IeHNE U CHCTEMaTH3aIHs 3HAHUH 10 TeMe ""DIIeKTpruecKoe mnoje"

169/9 PesepBHbIit ypok. O60061IeHNEe U crcTeMaTu3anus 3HaHuii o TeMe "[locTosHHbII
AIEKTPUYECKUN TOK"

170/10 PesepHblil ypok. O6001IeHHE U cucTeMaTH3alys 3HaHui 1o Teme "Toku B pa3anyHbIX cpenax”




11 KVIACC

I[aTa NMpOBEACHUSA

Ne ni/m ypoKa Tema ypoka Konrtpous
IUIAH | ®AKT
MarnutHoe noJie (14 yacon)
1/1 B3anMoeiicTBre TOCTOSTHHBIX MATHUTOB M ITPOBOJTHUKOB ¢ TOKOM. MarHuTHoe T1oJie.
I'mnore3a Amnepa
2/2 Bekrop MmarauTHOM MHAYKIMU. [IpHHIMT CYTIEPIIO3UIIMKA MAaTHUTHBIX TOJIeH. JInHUM
MarHMUTHON WHITYKITUU
3/3 MarHuTHOE 1oJie IPOBOJJHHUKA ¢ TOKOM. OnbIT Ipcreia
4/4 Cuiia AMriepa, e€ HarnpaBJICHHE U MOJTYJIb
5/5 Pemenue 3agau
6/6 [TpumMenenne 3akoHa AMiiepa. DIIEKTPOU3MEPUTENbHBIC IPUOOPHI
77 Cuua Jlopennua, e€ HanpaBiIeHUE U MOJYJIb. [|BrKeHUE 3apssKEHHON YacTHIIHI B
OJTHOPOJTHOM MAarHUTHOM I10JIe
8/8 Pemenue 3amau
9/9 Pa6ota cuibl Jlopenna
10/10 Pemrenue 3a1au
11/11 MarnauTtHoe nose B BemecTBe. DeppoMarHeTUku, napa- U IuaMarHeTUKI
12/12 OcHoBHbIE CBOMCTBaA (heppomarHeTUKoB. [IpumeHenue GpeppomMarHeTHKoB
13/13 Pemenue 3ama4 mo reme "MarHutHOe mose"
14/14 Pemenue 3agau no reme "MarnuTtHoe nose"
dunekTpomarduTHasi mHAyKus (13 yacoB)
15/1 SIBneHue nekTpoMarHuTHOM HHAYKIMH. [10TOK BeKTOpa MAarHUTHOW WHAYKIIUN
16/2 DJ1C uHAYKIHN
17/3 3aKoH 3JeKTpOMarHuTHOW nHaykuu dapanes
18/4 Buxpeoe anekrpudeckoe nosie. Toku Pyko
19/5 O/1C uHAYKIMY B IBUKYIIUXCS TPOBOAHUKAX
20/6 Pemenne 3amau
2117 [Tpaswio Jlenna
22/8 WNunykrusHocTs. KaTylika MHAYKTUBHOCTH B IIETIH MIOCTOSTHHOTO TOKA




23/9

SABnenne camonsHaykiuu. 9J1C caMoMHAYKINUN

24/10 DHeprusi MAarHUTHOTO TOJISl KATYIIIKUA C TOKOM. DJIEKTPOMArHMTHOE T10JIe

25/11 Pemenue 3aau

26/12 O060011eHNEe U cUCTeMaTU3alusl 3HAaHUH 10 TeMe "DIeKTpoInHaMHKa"

27/13 KontposbHas padoTa nmo teme "IneKTpoauHaMuKa"

Mexanunueckue koJsedanus (10 yacon)

28/1 KonebatenpHas cuctema. CBoOoaHBIC KOsIeOanus. ['apMoHndeckue KoneOanms

29/2 Kunemarnyeckoe U JMHAMHYECKOE ONTUCAHKE KOJIeOATEIbHBIX IBIKSHUI

30/3 DHepreTuyeckoe onucanue. BpIBoI JMHAMUYECKOTO ONMCAHUS TAPMOHHYECKUX
KoJIe0aHU U3 UX SHEPTreTUICCKOT0 U KHHEMATHIECKOTO OIIMCAHUS

31/4 Awmrumityna u ¢asa kojaebaHui

32/5 [Tepuon u yactora konebanuid. [Tepror MaabIX CBOOOIHBIX KOJIeOaHUH
MaTEeMaTHIECKOro MasiTHUKA. [leprnox cBOOOIHBIX KOJIeOaHMIA TPYKMHHOTO MasiTHUKA

33/6 3aryxaromue Kosnebanus. BeinyxaeHnsie konebanus. Pezonanc

3417 ABTOKOJICOAHUS

35/8 Pemenue 3agau

36/9 Ypoxk-koHpepernnus "Mexannueckue KojaeOaH!s B My3bIKaJIbHBIX HHCTPYMEHTAX "

37/10 O06o01IeHre U cCTeMaTU3anus 3HaHui 1o TeMe "Mexanndeckue Konebanus"

JJIeKTPOMarHuTHele KoJiebanus (15 yacos)

38/1 DnekTpoMarauTHeIC Kosiebanus. KonebaTenpHbIN KOHTYD

39/2 ®opmyna Tomcona. CBsi3b aMIUIUTYIBI 3apsi/ia KOHACHCATOPA C AMILTUTY/I0M CHUJIBI TOKA
B K0JIeOaTEIbHOM KOHTYpE

40/3 3aKOH COXpaHEHUs SHEPTUH B UJIEATbHOM K0JIe0aTeIbHOM KOHTYpe

41/4 3aryxarIue MIeKTPOMarHuTHbIC KoJieOaHus. BeIHYKIEHHBIEC 2JIEKTPOMAarHUTHBIC
KojeOaHus

42/5 [lepeMeHHBIN TOK. Pe3uCTOp M KOHIEHCATOP B IIENU NEPEMEHHOTO TOKA

43/6 Karymika vHIyKTUBHOCTH B IIENU MIEPEMEHHOT0 TOKa

4417 3akon OMa 1S 2JIEKTPUIECKON IENU MePEMEHHOT0 TOKa

45/8 MOIIHOCTH MEPEMEHHOTO TOKa. AMITTUTYIHOE U ICHCTBYIOIIECE 3HAUCHUE CHITBI TOKA U
HaTPSHKCHUS

46/9 Pe3oHaHC B 3JIEKTPUYECKON 1emn




47/10

Pemenue 3amau

48/11 Nneansubiif Tpancdopmarop. [Ipon3BoacTBo, nepenava u noTpedaeHrue MEKTPUISCKON
SHEpPIrUun

49/12 DKOJIOTUYECKHE PUCKH TIPU TIPOM3BOJICTBE AIEKTPOIHEeprun. KynbTypa ucroib30BaHus
JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HH

50/13 Pemenue 3a1au

51/14 Pemenue 3agau

52/15 O0600111eH1E ¥ cUCTeMaTU3allks 3HaHu| 110 TeMe "DJIeKTpOMarHUTHbIE KoJieOaHus"

MexaHn4ecKHe U 3JIEKTPOMAaruuTHbIe BoJIHbBI (10 yacoB)

53/1 MexaHn4ecKre BOJTHBI. XapaKTePUCTUKN MEXaHHYECKUX BOJIH

54/2 CBoiicTBa MEXaHMYECKUX BOJIH

55/3 3ByK. XapakTEpUCTUKH 3BYKa

56/4 Wudpassyk u ynerpassyk. LllymoBoe 3arps3HeHHE OKPYKAIOMIEH cpeibl

57/5 Pemenue 3agau

58/6 DJeKTpOMarHuTHBIC BOJHBI. M31TydeHne 3J1IeKTpOMarHUTHBIX BOJTH

59/7 DHeprust AJEKTPOMAarHUTHBIX BOJIH. CBOMCTBA 3JICKTPOMArHUTHBIX BOJH

60/8 [Ikana 3y1eKTpOMarHuTHBIX BOJIH. [IpMEeHeHNe AIIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
ObITY

61/9 [TpuHIMTIB paAMOCBSI3U U TEJEBUACHUA. Panmnonokanus. DIeKTpOMarHuTHOE
3arpsi3HEHUE OKpYKarolIeil cpelibl

62/10 KonTtposnbHas padora no teme "KonebGanust u BogHbI"

OnTuka (25 yacoB)

63/1 Caet. 3aKoH NPSIMOJIMHEHHOT0 pacpoCTpaHEHUs! CBETa

64/2 Pemrenue 3a1a4 Ha MpUMEHEHUE 3aKOHA TPSMOJIMHEHHOTO PaCcIIPOCTPAHEHHUS CBETA

65/3 Otpaxenue cera. [Tnockoe 3epkano. Chepudeckoe 3eprano

66/4 [Ipenomiienue cBeTa. AGCOMIOTHBIN U OTHOCUTENBbHBIN MMOKa3aTesb NPeIOMICHHUS.
ITomHOE BHYTpeHHee oTpakeHue. [IpenenbHblil yroi MoJHOTr0 BHYTPEHHET0 OTPaXKEeHUs

67/5 Perienue 3a/1a4 Ha MPUMEHEHUE 3aKOHOB OTPAXXEHHUS U NIPEIOMIICHHSI CBETa

68/6 Xou nydeit B mpusme. Jlucriepcust ceeta. CIoXKHBIN cocTaB Oenoro ceera. [{per

69/7 JInn3bl. DOKYCHOE pacCTOSHUE U ONTHYECKasl CHJIA JIMH3BI

70/8 ITocTpoeHre N300paKEHHI B IMH3aX M UX CHCTEMaX. Y BETMYCHUE JIMH3BI




71/9

Pemrenue 3a1au Ha mocTpoeHUE N300PAKEHHI, MOTYYAEMBbIX C TOMOIIBIO JIMH3

72/10 I'na3 kak onruyeckas cucrema

73/11 Pemenue 3anay. [Ipenensl IpUMEHMMOCTH T€OMETPUYECKON ONTUKHU

74/12 CKOpoOCTb CBETa U METO/IbI €€ U3MEPEHUS

75/13 Jlucriepcust cBeTa

76/14 WuTepdepennys ceera

77/15 KorepeHTHbIC HCTOYHUKHU. Y CIIOBHS HAOJIOACHHUS MAKCUMYMOB 1 MUHUMYMOB

78/16 Pemenue 3amau

79/17 [Tpumenenue narephepeHum

80/18 Judpaxius cBera

81/19 Jludpakimonnas pemeTka. Y cJIoBre HaOIIICHUS TJIABHBIX MAKCHMYMOB

82/20 Pemenue 3agau

83/21 ITonepeunocTs cBeTOBBIX BOJIH. [lonspu3zanms cBeta

84/22 Pemenue 3agau

85/23 CBeTOBBIE SIBIICHHSI B TPHPOJIE

86/24 O06o061IeHre U crucTeMaTu3anus 3HaHui o reme "Onruka”

87/25 KonTtposnbHast pabota o Teme «ONTHKa»

OcuHoBbl CTO (5 yacoB)

88/1 ['paHMIIBI MPUMEHUMOCTH KJIACCHYECKOW MEXaHHKH. 3aKOHBI AJIEKTPOAHMHAMUKHU H
TIPUHIIAIT OTHOCUTEIIEHOCTH

89/2 ITocTynaTsl crienuaibHONM TEOPHH OTHOCUTEIbHOCTH

90/3 [IpocTpancTBeHHO-BpeMeHHO# nHTepBal. [IpeoOpazoBanus Jloperma. Y ciioBue
NpUYMHHOCTU. OTHOCUTENIBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU U
COKpaIleHe JUINHBI

91/4 OHeprus U UMNYJIbC PENSITUBUCTCKOM YaCTHUIIBI

92/5 CBsi3b MacChl C SHEPTHUeH U UMITYJIIHCOM PENSTUBUCTCKOMN YaCTHUIIbl. DHEPTHUs MOKOs

Kopnyckyasipao-BosiHoBO# ayasau3m (15 yacos)

93/1 PaBHOBECHOE TEMJIOBOE U3ITyUEHUE

94/2 3akoH cmenienus Buna

95/3 I'mnoreza M. Ilnanka o kBanTax. ®OTOHBI

96/4 DHeprusi ¥ UMITYIIbC POTOHA




97/5

dorodddexr. OnbiTer A. I'. CroneroBa. 3akonsl hoTodrddekra

98/6 VYpasuenue DitnmreitHa s hotodddekra. "KpacHas rpanuma” dororddexra

99/7 Jasnenue ceera. Onbitel I1. H. JIeOeneBa

100/8 BosHOBBIE CBOWCTBA YaCTHUL]

101/9 Bomnnsr ne bpoitns. Jlnmuna BoHBI e bpoiinis u pazmMepbl 001acTH JTIOKATU3auH
JIBHOKYILEHCS] YaCTU LB

102/10 KopmyckysipHO-BOJTHOBOM JTyaJlu3m

103/11 Jlndpakims 3JeKTPOHOB Ha KPHUCTAJIAX

104/12 Crneuunduka usmepenuit B Mukpomupe. COOTHOILICHHS HEONPEIEIEHHOCTEH
Ieiizenbepra

105/13 Pemenue rpadgudeckux 3aaau

106/14 Pemenue pacuéTHbIX 33124

107/15 KonTponbnas padora no temam: "OcHoBbl CTO", "KopryckynspHO-BOIHOBOMN
nyanusm"

dusuka aroma (5 yacoB)

108/1 OnbITHI O UCCIIEOBaHUIO cTpoeHus atoMa. [lnanerapuas mogens atoma Pesepdopna

109/2 IMocrynater bopa

110/3 Bunel criektpoB. CIEKTp ypOBHEHN SHEPTHH aTOMa BOAOPOJA

111/4 CrioHTaHHOE M BBIHY)KJICHHOE U3JTyYEHHE CBETa

112/5 Jlazep

Pu3uKa AaTOMHOI0 A/1pa ¥ 3JIeMEHTAPHBIX YacTul (5 4acoB)

113/1 Hyxnonnast mozens snpa I eiizenOepra-MBanenko. 3apsi 1 MacCOBOE YUCIIO sJIpa.
H3oTonsl. PagnoakTuBHOCTH

114/2 3aKkoH paJiMOaKTHUBHOTO pacmnaja. CBoMCTBa HOHU3UPYIOIIETO H3TyueHus. Biusaue
pPaMOAaKTUBHOCTH Ha KHUBBIC OpraHu3MBIL. Jlo3umeTpust

115/3 DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl sinpa. SnepHbie
peakuuu. Snepusie peakTopsl. [IpobiieMbl ypaBlisieMoro TepMOsIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCTIEKThI PA3BUTHS SJICPHON SHEPTCTHKH

116/4 MeTobl perucTpaluy U UCCIIEOBAHUS AIEMEHTapHBIX YacTull. OyHIaMeHTaIbHbBIE

B3auMoIeiicTBUA. baprnonsl, Me30HBI 1 tenToHEI. [IpencraBnenue o CtaHaapTHOM
Mozenu. KBapk-TiitooHHast MOJIeNb aJpOHOB




117/5

®usuka 3a npenenamu CrannapTHod Mojenu. TEéMHas MaTepust U TEMHAs! SHEPIUSL.
EnuHcTBO (Dm3nyeckoil KapTHHBI MUpa

DJieMeHTbI ACTPOHOMMH U acTpodu3uxu (12 yacos)

118/1 DTarbl pa3BUTHs ACTPOHOMHH. 3HaYEHHUE aCTPOHOMHUH

119/2 [IpuMeHUMOCTb 3aKOHOB (DU3HKH TSl O0OBSICHEHUS TPUPOJIbI KOCMUYECKHUX O0BEKTOB.
MeTo/1bl aCTPOHOMUYECKUX UCCIIEA0BAHUM

120/3 CoBpeMeHHBIE ONITHYECKUE TEIECKOTIBI, PAIMOTEIECKOIBI, BHEATMOC(EpHAs
aCTPOHOMHS

121/4 By 3Bé31H0T0 HeOa. Co3Be3us, spKue 3BE3/Ibl, IUIAHETHI, UX BUJAUMOC JIBHKEHUC

122/5 Conneunas cucrema. Coaie. CostHedHast akTHBHOCTG. Mctounuk sueprun CosHIa u
3BE3]T

123/6 3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKU. J[narpaMma "crieKTpanbHbIN Kacc —
CBETUMOCTB"

124/7 3Be3/1bl [NIABHOM MOCJIE10BATEIbHOCTH

125/8 Buytpennee crpoenue 38€31. COBpeMEHHBIE MPEICTABICHUS O IIPOUCXOXKICHUH U
sBosorK CosHIA M 3BE3/1. DTalbl )KU3HU 3BE3]

126/9 Muneunsiii [1yte — Hama ['anaktrka. Tunel ranaktuk. YEpHbIE ABIPHI B sIpax rajJakTHK

127/10 Bcenennas. Paciupenne Beenennoit. 3akon Xa66:ma. Teopust bosnbioro B3pbiBa.
PennkroBoe n3nydenune

128/11 MacmtaOHas cTpykTypa Beenennoil. Meraranaktuka

129/12 Hepeménnplie npo6iieMbl aCTpOHOMUUT

®usuuecknii npakTukym (16 yacos)

130/1 ®duznyeckuil npakTukym no teme "MccnenoBaHue MarHUTHOTO TOJISL MOCTOSIHHBIX
marauToB" uin "MccnenoBanue cBoicTB GpeppomarneTukoB” uinn "MccienoBanue
JICMCTBHS MOCTOSIHHOT'O MarHuTa Ha paMKy € TOKOM"

131/2 Ouznyeckuil npaktukym no teme "M3mepenue cunsl Ammnepa" win "M3yuenue
3aBUCHMOCTH CHJIBI AMIiepa OT cuiibl Toka" nian "OnpeneneHue MarHUTHON MHIYKIIUU
Ha OCHOBE M3MepeHus cribl Ammnepa”

132/3 dusnueckuii npakTukyM 1o Teme "VccienoBanue SBICHUS HIEKTPOMArHUTHON

nHAYyKIuK'" win "Onpenesenne HHAYKIIMA BUXPEBOIO MAarHUTHOTO TTOJIs"




133/4 ®dusnyeckuil npakTukyM o teme "MccnenoBaHue siBIEHUS CAMOMHIYKIUHU" WM
"COopKa MOJIENIH SJIEKTPOMArHUTHOTO reHepaTopa”

134/5 dusnueckuil mpakTuKym 1o Teme "M3Mepenune neproa cBOOOIHBIX KoJeOaHMit
HUTSIHOTO M IPY>KUHHOI'O MasiTHUKOB"

135/6 duznyeckuil npakTukyM 1o teme "[IpeodpasoBanue SHEPrUU B IPY>KMHHOM MasiTHUKE"

136/7 duznyeckuil npakTukyM 1o teme "MccnenoBaHue nepeMeHHOro TOKa Yepes3

MIOCJIEI0BATEIBHO COSANHEHHBIE KOHACHCATOP, KaTYIIKY U Pe3ucTop" Win
"HccnenoBanue paboThl HICTOUHHUKOB CBETA B 1IENH IEPEMEHHOIO TOKA"

137/8 duznyeckuil npakTukym no teme "M3ydenne napameTpoB 3ByKOBOM BOJTHBI"

138/9 duznyeckuil npakTukyM no teme "M3mepenue nokasaresns IpeaoMIeHUs CTekIa" uin
"[lonydyenne n300paxeHust B CUCTEME U3 TUIOCKOTO 3epKaJia U JINH3bI"

139/10 ®uznyeckuil npakTukyM no teme "MccnenoBanue 3aBUCUMOCTH (POKYCHOI'O pacCTOSTHUS

OT BellecTBa (Ha mpuMepe KuIkux IuH3)" uinn "M3mepenue GoKycCHOTO pacCTOSHUS
paccerBaronnX JUH3"

140/11 duznyeckuil mpakTukym no teme "Habmonenue nudpakuuu, nHTEphEepeHINH U
0JIIpU3aluy cBera”

141/12 @usnyeckuil NpakTUKyM 1o teme "OmnpenencHre NMITyJIbca U SJHEPTUH PENIITUBUCTCKUX
yactull (1o GoTtorpadusiM TPEKOB 3apsKEHHBIX YaCTUIl B MATHUTHOM 1ose)"

142/13 dusnyeckuil npakTukyM 1o teme "M3mepenue nocrossHHon Ilnanka Ha ocHOBe

uccinenoBanus poroapdexra” nian "MccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3
CBETOJMOJI OT HanpsbKeHus"

143/14 dusnyeckuil NpakTUKyM 1o teme "MccnenoBaHue CriekTpa pa3peXeHHOro aTOMapHOTro
BOZIOpPOJIa M U3MepeHue noctostHHon Punbepra”

144/15 dusnueckuii npakTUkyM 1o Teme "MccienoBanue painoakTUBHOTO (GoHa ¢
HCI0JIb30BaHNEM ao3umMmerpa" win "V3yuenue noryomenus 6eTa-yacTull alloMUHUEM"

145/16 dusnueckuii npakTukym o Teme "Habmoaenus 38€31HOro Heba HEBOOPYKEHHBIM

IJIa30M C MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHHUM JIJIS ONPEAEIEHUS TOJI0KEHUS
HeOeCHBIX 00BEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE co3Be31usi CeBepHOTO
noymapus u sipkue 3BE361" win "HaOmronenus B Teneckon JIyHbI, MIaHeT,
TYMAaHHOCTEH U 3BE3AHBIX CKOIJIEHUH"

CucremaTu3anus 1 000011IeHIEe MPEIMETHOT0 COEP/KAHUS H ONBITA JIeSITEJILHOCTH, IPHOOPETEHHOr0 NpU U3ydeHuu Kypcea (15 yacoB)




146/1

O06o06muieHne u cucteMaTu3anys 3HaHui. Posb (U3MKK 1 aCTPOHOMUH B SKOHOMHYECKOM,
TEXHOJIOTUYECKOH, COMAILHOM M 3THYECKOH chepax NesaTeIbHOCTH YeIOBeKa

147/2 O06o01IeHre u cucTeMaTu3anus 3HaHui. Poiib 1 MecTo PU3UKH U ACTPOHOMUU B
COBPEMEHHOI HAy4YHOU KapTHHE MUpPa

148/3 O6o06uienne u cuctemaru3anys 3HaHui. Ponb ¢usndeckoit Teopuu B popMupoBaHUH
MpeACTaBICHUH 0 (PU3NUECKON KapTHHE MUPA, MECTO (DHU3NYECKON KapTUHBI MHPA B
o0I1IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE

149/4 O06001menue u cucreMaru3anuys 3Hanui 1o TeMme "Kunemaruka"

150/5 O0600111eH1E U cUcTeMaTH3anus 3Hanuii no reme "Kunemaruka"

151/6 O06o0mmenre 1 cucTeMaTu3anus 3HaHui 1Mo Teme " Jlunammka"

152/7 O06o0menre u cucTeMaTu3alys 3Hanui 1mo Teme "CraTuka TBep0ro Tea”

153/8 O06001eHre 1 cucTeMaTU3aIys 3HaHUi 110 TeMe ""3aKOHbI COXpaHEHUsI B MEXaHUKe"

154/9 O60061eHre u cucreMaTu3aius 3HaHul 1o TeMe "OCHOBBI MOJIEKYIISIPHO-KHHETHYECKON
teopun"

155/10 O60061eHre U cucTeMaTu3anys 3HaHui o teme "Tepmoaunamuka. TeroBsie
MaIlInHbBI"

156/11 O06001IeHre 1 cucTeMaTU3aIlKs 3HaHU 110 TeMe " ArperaTHble COCTOSIHHSI BEIIECTBA.
dazoBbIe Iepexoan"”

157/12 O06001eHre 1 CUCTEMAaTU3AIs 3HAHUH 110 TeMe " DJIEKTpUIecKoe moje"

158/13 O60061eHre u cucreMatusanys 3HaHul o TeMe "[1oCTOSHHBIN dJeKTpruuecKuil ToK"

159/14 O600611eHre U crucTeMaTu3alys 3HaHui no treMe "Toku B pa3nyHbIX cpepax”

160/15 O00011IeHIE U cUCcTEMATH3aIis 3HaHUH 1o TeMe "MarautHoe moJe"

Pe3epBHoe Bpems (10 yacoB)

161/1 PesepBubIil ypok. O6001IeHIE U CHCTEeMaTH3allisl 3HAHUHN TI0 TeMe "DIIeKTpoMarHuTHas
WHIyKIUs"

162/2 PeseprubIil ypok. O6001IeHHE U CUCTEMaTH3aIMsI 3HAHUH 110 TeMe "MexaHu4yeckue
KoJieOaHus"

163/3 PesepBHEIt ypok. O000IICHHE U CHCTEMATH3AIHS 3HAHUN 110 TeMe "DIIeKTPOMarHUTHBIC
KoJieOaHus"

164/4 PeszepBubIil ypok. O6001IeHIE U CHCTeMaTH3allus 3HAHUH 110 TeMe "MexaHn4ecKue u

3JI€KTPOMAarHUTHHIE BOJIHBI"




165/5

PesepBHblil ypok. O6001IeHNE U cucTeMaTH3alus 3HaHui 1mo teme "Onrtuka"

166/6 PeszepBHbIil ypok. O60611eHNEe U crucTemMaTh3anus 3Hanui o reme "Ocuosbl CTO"

16717 PezepBHblil ypok. O6o0mienne u cucreMaTu3anus 3Hanui no reme "KopryckymnsapHo-
BOJIHOBOM J1yanusm"

168/8 PeszepBubIil ypok. O6001IeHHE ¥ CUCTeMaTH3alksl 3HaHu 110 Teme "du3uka aroma'

169/9 PesepBHeIil ypok. O000IICHHE U CUCTeMAaTH3alHs 3HaHH 110 TeMe ""Du3rKa aTOMHOTO
SIApA U DJIEMEHTApPHBIX YacTUIl"

170/10 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHMA 110 TeMe "DIIEMEHTBI

actpodusuxu"




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHMA OCHOBHOU

OBPA30OBATEJIbHON NPOI'PAMMBI10 KJIACC

Koxa
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeAMETHBLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ MnmporpaMMmabl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha MPUMEPax pojb U MecTo (U3UKH B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MHUpPA, B Pa3BUTUHA COBPEMEHHON TEXHUKHU U
TEXHOJIOIMH, B IPAKTUYECKOU EATEIBHOCTH JIFOACH

10.2

Y4uThIBaTh TpaHULBl HPUMEHEHHS M3YYEHHBIX (U3NYECKUX MoJeneil:
MaTepHajbHas TOYKa, MHEpILUallbHasl CUCTeMa OTCcuéTa, aOCOJIIOTHO TBEpHAOE
TEJI0, UACAIBHBIA T'a3; MOJEIN CTPOCHUS Ta30B, KUIAKOCTEH U TBEPABIX TEl,
TOUYECYHBIN AIIEKTPUUYECKHUH 3apsi1 — MPH PEIICHUH (PU3NIECKHX 3a/1a9

10.3

Pacnio3naBate (usmueckue siBieHUs (MPOILECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA
U DJEKTPOAVHAMHUKH: PABHOMEPHOE M PABHOYCKOPEHHOE IPSAMOJIMHEHHOE
JBW)KEHUE, CBOOOIHOE TaJeHHE TeJ, JBWKCHHUE MO OKPYKHOCTH, WHEPIIHS,
B3auMojieiictBue Ten; audQysus, OpPOYHOBCKOE [BHKCHHE, CTPOCHHE
KUAKOCTEH M TBEPABIX TeJ, HM3MEHEHHEe O0bEMa TeNl MpU HarpeBaHuU
(oxJakJIeHNnN ), TEIJIOBOE paBHOBECHE, HCIIapEeHUe, KOHAEH Calts, IaBIeHuE,
KpUCTAJIIIN3aLMsl, KAIIEHNE, BIaXKHOCTh BO3/yXa, MOBBILICHUE JIaBIEHUS rasa
IIPY €ro HarpeBaHWU B 3aKPbITOM COCYZAE, CBA3b MEXIy IapameTpaMu
COCTOSIHUS T'a3a B U30IPOLECCAX; DIIEKTPU3aLUs TEJl, B3aUMOJIECHCTBHE 3aps/ioB

10.4

OmnucelBaTh MEXaHHYECKOE ABWIKCHUC, HUCIIOJIb3Ys (1)I/I3I/ILIGCKI/IG BCJIMYUHBI:
KOOpJAuHaTa, 1nyTb, INCPEMCUICHUC, CKOPOCTh, YCKOPCHUC, MacCCa TeEjla, CHUJIA,
HMITYJIBC TCIa, KHHCTHYCCKas SHEpru:, IMOTCHIIMAJIbHAsA OHEpTIu:,
MCXaHHUYCCKas pa60Ta, MCXAaHUYCCKass MOIHOCTL; IIPHU OIMMCAHUU IIPABUIIBHO
TPAKTOBAThH q)HSquCKI/IfI CMBICJI UCIIOJIB3YEMBIX BCIIMYUH, UX 0003HaUYCHHS U
CAWHUIIbI, HAXOJIHUTb q)OpMy.TII)I, CBA3LIBAIOIIUE JTAHHYIO CbI/ISI/I‘IeCKYIO
BCJIIMYMHY C APYTHUMU BEINYNHAMU

10.5

OnuceiBaTh H3y4YCHHBIE TETUIOBBIE CBOMCTBA TEJI W TEIUIOBHIC SIBICHUS,
UCTIONB3YS (PU3UYECKUE BEIMYUHBL: JABJICHHUE Ta3a, TEMIIeparypa, CpeaHss
KHHETUYCCKasA OHEPTUia Xa0THU4YECCKOIro ABHUXKCHUS MOJICKYII,
CpE€AHCKBaApaTUYHAasA CKOPOCTH MOJICKYJI, KOJIMYCCTBO TCIJIOTHI, BHYTPCHHSA
sHeprusi, pabora Taza, KOIPPUIMEHT TOJIE3HOTO JEHCTBHS TEIJIOBOTO
ABUTATCIIdA; TIpU OIMMCAHUKW IIPAaBHJIBHO TPAKTOBATH (1)I/I3I/I‘IeCKHﬁ CMBICJI
UCIIONIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS M €IMHUIIBI, HAXOAUTH (HOPMYIIHI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEITMYMHAM




10.6

OnuceiBaTh U3Y4EHHBIC SJIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBIIeHUsT (TIPOIECCHI), MCIONB3ySd (PU3NYSCKUE BEIMYUHBL: SJICKTPHUCCKUN
3apsl, JJIEKTPUYECKOE I10JIe, HANpPsLKEHHOCTH IOJIA, IOTEHIUAN, PAa3HOCTb
MOTEHILIMAJIOB; MPHU OINHUCAHUU MPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAUCHUS U €IMHUIIBI; YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME IAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYUHAMU

10.7

AHATM3UPOBATh (PU3MYECKHE TPOIECCHl U SIBICHUS, HCIONB3yS (U3HUECKUE
3aKOHBI W TMPUHIHUIBL 3aKOoH BcemupHoro tsroteHus, |, Il u Il 3akoHbI
HproTOHa, 3aKOH COXpaHEHUsS MEXaHMYECKOW JHEPruH, 3aKOH COXPaHCHHS
UMIyJIbCa, MPUHLUN  CYNEPHO3UIMH  CHUJI, TMPUHLUUI  PaBHOIPABHUS
WHEPLUATIBHBIX CHCTEM OTCYETa; MOJEKYISIPHO-KHHETHYECKYI0 TEOPHUIO
CTPOCHHS BEIIECTBA, Ta30BhIC 3aKOHBI, CBSI3b CPEIHEH KMHETHICCKOW SHEPTUU
TEIUIOBOT'O JIBUJKEHUSI MOJIEKYJ C aOCOJIIOTHOM TeMIepaTypoil, NepBblii 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHEHUS JJICKTPHUECKOTO 3apsa, 3aKoH KyroHa;
IIPH 3TOM Pa3INyaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €T0 MATEMaTHIECKOE
BBIpQXEHHE U YCIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC MIPUHITUIIBI IEUCTBHS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB;, pa3iuyarh YCJIOBUS HX OE30MaCHOTO HCIOJb30BAHUS B
OBCE€IHEBHON KU3HU

10.9

BBITIOTHATE 3KCHEPUMEHTBHI TI0 HCCIEAOBAHUIO (DM3WUSCKUX SBIICHUH W
MIPOIIECCOB C UCIOJIB30BAaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH; MPH ITOM
dbopmynupoBath mpodsieMy (3amady) U THIOTE3Y Y4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJI0KEHHOTO 000pYIOBaHUS, TIPOBOJIUTH OMBIT U
(GbOopMyITUPOBATH BHIBOIBI

10.10

Ocy1ecTBISTh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYUH; HpU
STOM BBIOMpATh ONTUMANIbHBIN CIOCOO U3MEPEHUS U UCIIO0Ib30BaTh U3BECTHBIE
METO/1bI OLICHKH ITOIPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBaTh  3aBHCHUMOCTH  MEXAY  (U3WYECKMMU  BEIMYMHAMHU  C
WCITOJIb30BAaHNEM MPSAMBIX U3MEPEHUI; TP TOM KOHCTPYUPOBAaTh YCTAHOBKY,
¢bukcupoBaTh pe3yabTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B
BU/JIE Ta0IHIl U TpauKOB, AeJaTh BBIBOBI IO Pe3yJIbTaTaM HCCIIEI0BaHUS

10.12

Cobmronate mpaBuia 6e30MacHOrO Tpyda NpU MPOBEJCHUM HCCIEIOBAHUMN B
paMKax y4eOHOTro SKCHEepHMEHTa, Y4eOHO-HCCIIeI0BATENBCKON W MPOEKTHOMN
NEeSITeTbHOCTH € WCIOJB30BAaHWEM  HM3MEPHUTEIBHBIX  YCTPOMCTB U
n1abopaTopHOro o0opyI0BaHUs

10.13

Pemats pacu€THbIe 3a/1a4H C IBHO 33JaHHON (PU3NUECKON MOIETIBIO, UCTIONB3Ys
¢u3nveckue 3aKOHBI M TPHHIMUIBI, HAa OCHOBE aHalM3a YCJIOBUS 3a/a4d
BBIOMpPATh (U3UYECKYI0 MOJECNb, BBIACTATh (PU3MUECKHE BEIUYUHBI U
(bopMyIbl, HEOOXOAUMBIE TSI €€ PEIICHHS, IIPOBOAUTH PACUETHl M OLICHUBATH
PEaTbHOCTH MOJIYYEHHOTO 3HAUYCHUS (PU3HUECKON BEITMIHHBI




10.14

Perrath KaueCTBEHHBIC 3a/1a4i: BBICTPAWBATh JIOTHUYECCKHA HEMPOTHBOPEUHBYIO
LIETIOYKY PACCYXJICHUI C OMOPOil Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznuecKue SBICHUS

10.15

M cnonb30BaTh MpH pelIeHnH y4eOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHbIE
TEXHOJIOTMM  JUI1  IIOMCKA, CTPYKTypHUpPOBaHUsA, HHTEpPIPETALUU U
NpeCTaBICHUs YIeOHOH U HAyYHO-TIOMYJIIPHON HH(POPMAIIUU, TOTYISHHON 13
pa3IMYHBIX  MCTOYHUKOB, KPUTHYECKH  AHAIU3UPOBATH  IIOJIy4aeMYIO
nHpopmaruio

10.16

[TpuBOANTE IpUMEPHI BKJIA/1a POCCHUICKUX U 3apyOSKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HayKu, OOBSICHEHHE MPOIIECCOB OKPYXKAIOUIETO MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH

10.17

Hcnoap3oBaTh TCOPCTUUCCKHUEC 3HAHUA 10 (1)I/I3I/IK€ B HOBCGILHCBHOﬁ KHU3HU 14
obecrieyeHns 6€30MaCHOCTH MPH OOpaIIEHUH ¢ MPUOOPaMU U TEXHHUYECKUMHU
YCTpOMCTBAMH, JJii COXPAaHEHHsS] 3J0pOBbsi M  COOJIOJECHUS HOPM
IKOJIOTMYECKOTO IIOBE/ICHHSI B OKPYXKalOIIel cpene

10.18

PabGorare B Tpymnme ¢ BBIIOJHEHUEM pA3JIUYHBIX COLMAIBHBIX DOJIEH,
IUTAHUPOBATh PabOTy TPYMIBI, PALMOHAIBHO PACIPENENATh OOS3aHHOCTH H
IUIAHUPOBATh  JICATEIIBHOCTh B  HECTAHJAPTHBIX CUTYyalMSAX, aJE€KBaTHO
OLICHMBATh BKJAJ KaXJIOr0 W3 YYaCTHUKOB TPYNIBl B  pPEIICHUE
paccMaTpuBaeMoi MpoOIeMbl

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o0mero 00pa3oBaHus

111

JleMoHCTpUpOBaTh Ha MPUMEpPax pPoJb U MeCTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YHON KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B TPAKTHYECKOMN JIESITEIbHOCTH JIFOACH, IETOCTHOCTh U €TUHCTBO
(bu3nyeckoil KapTUHbBI MHpa

11.2

Y4YuTHIBaThH rpaHvuibl TOPUMCHCHUA HN3YUYCHHBIX (I)I/ISI/I‘-ICCKI/IX MOJETIeH:
TOYCYHBIMN SHGKTpI/I‘-ICCKI/Iﬁ 3apsan, AacpHas MOJCIIb aTOMa, HYKJIOHHAs MOICIIb
ATOMHOTO s[ipa IIpu pCUICHUHA (I)I/ISI/I‘{CCKI/IX 3aaaq

11.3

Pacrio3naBate Qu3ndeckue siBIeHUS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB  DJJEKTPOJUHAMHKKA U  KBAHTOBOW  (DU3MKH:  DJIEKTpUYecKas
MIPOBOANMOCTE, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICUCTBUS TOKA,
B3aHMO,Z[eI>'ICTBPIe MarduToOB, QJICKTpOMArHruTHasA WHAYKIHA, I[ef/'ICTBHG
MarHUTHOTO TIOJII Ha TPOBOJHUK C TOKOM W JIBIKYIIMWCS 3aps,
AJIEKTPOMArHUTHBIE KOJEOAHHUS M BOJIHBI, MPSMOJHHEHHOE PacIpOCTpPaHEHUE
CBETa, OTpaKCHUE, IIpeIOMIICHUE, HHTep(epeHIns, TUPPAKIIUS U TTOISAPU3AIHS
cBera, paucmepcus cBera, (orodnekTpuueckuii dpdekt (pororddexr),




CBC€TOBOC OaBJICHHC, BOBHMKHOBCHUC JIMHENYaToro CIICKTpa aToMa BOJOpOJa,
CCTCCTBCHHAA U UCKYCCTBCHHAA PAANOAKTUBHOCTDH

11.4

OnuceiBaTh H3y4YEHHBIE CBOMCTBA BelIeCTBA (DJIEKTPUYECKHE, MAarHUTHBIC,
ONTUYECKUE, DJIEKTPUYECKYIO  IMPOBOJUMOCTb  pa3IMYHBIX  Cpel) W
OJICKTPOMArHuTHBIC ABJICHUSA (Hpoueccm), HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG BCIIMYHNHBI:
ANEKTPUYECKUH 3apsi]], CUJIa TOKA, IEKTPUUECKOE HANIPSKEHUE, DIEKTPUUECKOE
CONPOTHUBIIEHUE, pPa3HOCTh moTeHmuanos, JDJ[C, pabora TOKa, WHIYKIUS
MarHMTHOTO mojsi, cujia Ammepa, cuia JlopeHia, HHIYKTUBHOCTb KaTyIIKH,
SHEPTHs IMEKTPUYECKOTO U MAarHUTHOTO IOJIeH, IEPUOA U YacTOTa KoyiebaHui
B KoJe0aTeJIbHOM KOHTYpE, 3apsifi U CHJIa TOKa B MPOIEcCe TapMOHHYECKUX
ANEKTPOMArHUTHBIX KoJieOaHUM, (POKYCHOE pacCTOSHHUE M ONTHUYECKas CHila
JIMH3bI; TPH OINKMCAHUH IIPABUJIBHO TPAKTOBATH (1)I/ISI/II-IGCKI/II\/JI CMbICJI
HCIIOJIB3YCMbIX BCJIWYHH, UX o0o3HaueHusd u CANMHUIBI; YKAa3bIBATb (1)OpMy.III)I,
CBA3LIBAOIINEC JAHHYIO (1)I/I3I/I‘-IGCKYIO BCJIMYHHY C APYTMMH BCINYNHAMU

11.5

OnuceiBaTh H3y4YCHHBIC KBAHTOBBIE SBJICHMS M IPOLECCHI, HUCIOJb3Ys
¢u3nvecKre BEIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
JacTOTa CBETA, PHEPrHsl U UMIYIbC (HOTOHA, MEPUOJ] MOIypaclaja, SHeprus
CBSI3M AaTOMHBIX S€p; IPU ONUCAHUM INPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBIC HCHOJb3YEMBIX BEIMYMH, WX OOO3HAYEHUsS] M EIMHULI, yKa3bIBaTh
¢bopMynbl, CBS3bIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYUHY C JPYTMMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYCHUE (PU3UUECKOM BETMUMHBI

11.6

AHanu3upoBaTh (PU3MUECKHUE TMPOLECCHl U SIBJICHMS, HCIONb3ysd (U3NYECKUE
3aKOHBI M TNpUHOUNBL 3akoH OMa, 3aKkoHBI TOCIEI0BAaTENbHOIO U
NapajyIeJIbHOTO COEMHEHMs MPOBOAHUKOB, 3akoH Jxoyns — JleHna, 3akoH
NIEKTPOMAarHUTHOM HWHAYKLIMH, 3aKOH IPSMOJIMHEHHOIO paclpOCTPaHEHUS
CBETa, 3aKOHBl OTPa)XCHMs CBETA, 3aKOHBI INPEJIIOMIICHUS CBETA, YPaBHEHHE
OiHTeitHa U1 poTo3(h(hexTa, 3aK0OH COXpaHEHUS SHEPTHH, 3aKOH COXPaHEHHS
UMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAaHEHHS
MaccoBOI0 YUCIIa, MOCTyIaThl bopa, 3aKOH palnoakTUBHOIO pacnaia; Mpu 3TOM
pasnuyaTth CIOBECHYK (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIp@KEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU

11.7

Ornpenenars HalpaBJIE€HUE BEKTOPA MHYKIIMA MAarHUTHOTO TOJISI IPOBOJIHUKA C
TOKOM, cHJIbl Amrniepa u cuibl JIopeHia

11.8

CTpouTh 1 ONUCHIBATH N300pakeHKe, CO3AaBaeMOe IIIOCKUM 3€pPKajoM, TOHKOM
JIMH301

11.9

BBITIONTHATE  OKCIIEPUMEHTHI 110 HCCICAOBAHUIO (DU3UYECKUX SBICHUH U
MIPOLIECCOB C HCIIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX H3MEPEHUM; TPU ITOM
dbopMynupoBathk npobiemy (3agady) W TUIOTE3y y4eOHOro 3KCIEpUMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO 00OPYIOBaHMsI, TIPOBOAUTEH OMBIT H
(GhopMyIHpOBaTh BHIBOJIBI




11.10

Ocy1iecTBIATh MpsIMble U KOCBEHHBIE MU3MEPEHUsI (PU3NYECKUX BEIWYHH; MIPU
3TOM BBIOMPATh ONTUMAIIBHBINA CLIOCO0 M3MEPEHUs U UCITIOIb30BaTh N3BECTHHIC
METO/BI OLICHKH ITIOIPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NUECKUX BEIUYHH C HCIIOJIB30BAHUEM IMPSIMBIX
M3MEPEHUH; PHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yIbTATHI
MOJTyYEHHOM 3aBUCUMOCTH (DU3MYECKHX BEIMYMH B BUAE TaOIUIl U TPapHUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTAaTaM MCCIICIOBAHNUS

11.12

CobmoaTh mpaBuia 0€30MacHOro TpyAa MPHU MPOBEACHUU UCCIICIOBAHHIA B
pamMKax y4eOHOro JKCIePUMEHTa, Y4eOHO-HCCICIOBATEIIbCKOW U MPOCKTHOU
NESTeIbHOCTH C  HUCIOJNBb30BAaHUEM  HM3MEPHUTEIBHBIX  YCTPOHCTB |
1a00paTOPHOTO 000PYAOBAHUS

11.13

Pemrate pacu€rHble 3a1a4M ¢ IBHO 3aJaHHON (PU3NIECKOI MOJIEIBIO, HCIIOB3YS
¢u3nveckne 3aKOHBI W TPUHIUIBI;, HAa OCHOBE aHAJM3a YCIOBHS 3aJa4M
BBIOMPATH (PU3UYECKYIO MOJIENb, BEIEIATh (PU3HMUECKIE BETMIUHBI U (POPMYIIBL,
HEOO0XOAUMBIE IS € pelIeHus], IPOBOAUTH PACYETHI M OIICHUBATH PEATBHOCTD
MOJTYYEHHOTO 3HaYeHUs (PU3NIECKON BETMUUHBI

11.14

Pemarp kadecTBEHHBIC 3aJ]a4d: BBICTPAMBATH JIOTHUECKH HEMPOTUBOPECUUBYIO
IIEMIOYKY PACCYKJICHUH C OIMOPOH HA U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuzvecKue BICHUS

11.15

Hcnonp30Bath npu pelieHud y4eOHBIX 3a7ja4 COBpeMEHHbIe HH(OPMallMOHHbIE
TEXHOJIOTMM  JUIsl  [IOMCKA, CTPYKTYPUPOBAaHWs, HMHTEPHpPETallUH U
Mpe/ICTaBICHUs yueOHON M HayYHO-TIONYJISIpHON HHPOPMAIINH, TOTy4YEeHHON U3
pPa3IMYHBIX  MCTOYHHMKOB; KPUTHUYECKH  AHAJIM3UPOBATh  IOJY4AEMYIO
nH(pOpMaINIO

11.16

OOBSACHATH NPUHIUIIBI IEHCTBUS MALLIUH, IPUOOPOB ¥ TEXHUUYECKUX YCTPOUCTB;
pa3nanyaTth yCIOBHS UX OE30MaCHOTO MCIOIb30BaHUs B TOBCEHEBHOM KU3HU

11.17

[TpuBOAMTH MPUMEPHI BKJIAJa POCCHMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO MHUpa, B pa3BUTHE
TEXHHUKHU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOpETUUECKUE 3HAHUS 1O (PU3HKE B MOBCETHEBHON XKHU3HH JUIS
obecriedeHrs: 0€30MacCHOCTH NpU OOpallleHNH ¢ MPHOOpaMH M TEXHUYECKUMHU
yCTPOHCTBaMHU, s COXpPaHEHUs 370pOBbS M COONIOACHUS  HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKpY’Karollel cpeae

11.19

PaGorate B Tpymnme C BHINOTHEHHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAlMOHAIBHO PACHpPENeNsITh OOS3aHHOCTH U
IUIaHUPOBATh ACATCIBHOCTE B  HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO
OLICHUBATh BKJAJ K&XIOTO W3 YYaCTHHUKOB TPYNIBI B  PEHICHHE
paccMaTpuBaeMoi TPOOIEMBI




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox
pasjaeia

Kon
MPOBEPAEMOro
3JIEMEHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o0 npupone. HayuHble MeTOIabl IO3HAHUSA
OKpY’KaroIlero Mupa. Poyib sKcliepuMeHTa U TEOpUM B IIpoLiecce
MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenvpoBanue Qu3nyYecKux SBIEHUW U mpoueccoB. HayuHnbie
runotre3bl. Pu3nUecKue 3aKOHbI U TEOpUU. [ paHUIBI IPUMEHUMOCTH
¢uznueckux 3akoHOB. I[lpuHnun coorBerctBusd. Poib U Mecto
¢u3uku B GopMUPOBAHMM COBPEMEHHON Hay4YHOM KapTUHBI MUpA, B
IIPAKTUYECKOMN AEATEIbHOCTH JIFOAEH

MEXAHUKA

2.1

KMHEMATHKA

211

Mexanunueckoe JBHXeHHE. OTHOCUTEIBHOCTb MEXaHHUYECKOTO
nerxeHus. Cucrema orcuéra. TpaekTopus

2.1.2

[Tepememenue, CckopocTh (CpemHsss CKOPOCTh, MTHOBEHHAs
CKOPOCTh) M YCKOPEHHE MaTepUaIbHON TOUKH, UX MPOEKIIMH Ha OCH
cucteMbl KoopauHar. CloXeHHEe TNEpPEeMEIeHUd U CI0XKEHHE
CKOpOCTEN

2.1.3

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKECHHE.
['paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IMyTH U
MEPEMEILCHUSI MATEPHAIIBHON TOYKH OT BPEMEHHU

2.14

CBobomHoe majienue. Y CKopeHue CBOOOTHOTO T ICHUS

2.15

KpuBosuneiinoe JIBI)KCHUE. PaBHOMEpHOE JIBHDKECHUE
MaTepUaIbHOW TOYKHM IO OKPYXHOCTH. YTJIOBas CKOPOCTb,
JWHEWHas ckopocTh. Ilepuon u wactora. lleHTpocTpemuTeIbHOE
YCKOpEHHE

2.16

TexHuuyeckue YCTPOﬁCTBaI CIIUAOMCTpP, JABWIKCHUC CHApAI0B,
LCIMHBIC U pCMCHHBIC IICPCaavIn

2.1.7

[IpakTnueckue paboTel. M3mepeHue MIHOBEHHOM CKOPOCTH.
HccenenoBanue COOTHOILIECHUS MEXKY ITYyTAMMU, IIPOMACHHBIMUA TE€JIOM
3a IOCIEAOBATEIIbHBIE PABHBIE IIPOMEKYTKM BPEMEHHM IIPU
PAaBHOYCKOPEHHOM [IBJKEHHM C HAayaJbHOW CKOPOCTBIO, PaBHOM
HyI0. M3ydeHne NBUKEHUS [IapUKaA B BA3KOU KUAKOCTU. M3yueHue
JBYDKEHUS Tejla, OpOIIEHHOTO TOPU30HTAIBHO

2.2

TMHAMUKA




[Ipuniun otHocutenbHOCTH ['anmunes. Ilepsoeiii 3axkoH HeroToHa.

2.21 NHepuuanibHble CHCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHIun cynepno3uiuuu cuil
Btopoii 3akon HeroToHa 117151 MaTepuaibHOM TOUYKH B MHEPLUATBHOMN
2.2.3 cucreMe orcu€éta (MCO). Tpernit 3akoH HeoToHa ma
MaTepUaIbHBIX TOYECK
vy 3aKkoH BceMHUpHOTo TaArotenus. Cuina tspkectu. [lepBas kocMuueckas
o CKOpocTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs] CKOJIbKEHUS M CHIIA
2.2.6 Tperust nokos. Koaddumuent tpenus. Cuna CONpoTUBICHUS TPU
JIBHKCHUH TeJIa B )KUIKOCTH WJIHM ra3e
997 [ToctynarensHoe U BpalaTeabHOE JABMKEHHE a0COIIOTHO TBEPIOTO
o TeNa
998 MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpalieHus. [1nedo cunsl. YcnoBus
o paBHOBecus TBEpaoro Tena B UCO
999 TexHuueckue YCTPOMCTBA: MOAIIUITHUKY, JIBUKCHUE
o UCKYCCTBEHHBIX CITyTHUKOB
[TpakTdeckue paboTsl. M3yueHune qBuxeHs Opycka o HaKJIOHHON
IUIOCKOCTH TIOJ JEMCTBHMEM HECKOJhKMX cmi. McciemoBanne
9210 3aBHUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIONMX B Je(opMHUpyeMOi
o NpYy)XKHHE W PE3MHOBOM 00pasiie, OT BEIMYMHBI UX Aedopmaru.
Uccnenoanue ycioBuil paBHOBECHUS TBEPIOTO T€JIa, UMEIOLIETO OCh
BpaleHus
3AKOHBI COXPAHEHN S B MEXAHUKE
931 Nmnynsc MaTepuaabHOW TOUYKH, CHCTEMBI MaTEpPHAIbHBIX TOYEK.
o HMmynibC CHITBI M M3MEHEHHE UMITYIbCa Tela
2.3.2 3akoH coxpaHenus ummynbca B UCO. PeaktuBHOE ABMKEHNE
2.3.3 Pabora cuiibl
2.34 MOIIHOCTh CHIIBI
23 935 KHHeTquCKafI SHEpPrus  MaTepualbHOM  TOUYKM. Teopemao
KHHETUICCKOW YHEPTUHI
[TorenmmansHass oSHeprus. [loTeHnManbHAasgs SHEPrust ynpyro
2.3.6 nehopMUpoBaHHON mpyxuHbL. [loTeHnManbHas 5SHeprus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIN
[ToreHnManbHble ¥ HENOTEHIUANbHBIE CUJIBL. CBsi3b PabOTHI
2.3.7 HEMOTEHIIMAIBHBIX CHJI C HW3MCHCHHEM MEXaHMYECKOW SHEPTHH

CHUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU




2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

TexHuyeckue yCTpoMCTBa: IBUIKEHHE paKeT, BOJIOMET, KoIep,

2.3.9 .
NPYXKUHHBINA TTHCTOJIET
[TpakTdeckne paboThl. M3ydeHHe CBSI3M CKOPOCTEH Tel MpHU
2.3.10 Heynpyrom ynape. HMccnenoBaHue CBA3M  pabOTBI  CHIIBI  C
U3MEHEHHEM MEXaHUYECKON SHEPTHH Teja
3 MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH
OCHOBHBIE  TIOJIO)KEHHUSI ~ MOJICKYJISAPHO-KHUHETHYECKOH  TEOpHUH.
3.11 bpoynoBckoe nBmwxenue. Juddysus. Xapakrep HBUKEHHA U
B3aMMOJICHCTBHS YaCTHI] BELIECTBA
312 Mopenu cTpoeHus ra30B, KUIKOCTEH U TBEPABIX Tl U 00BSICHEHHE
o CBOWCTB BEIIECTBA Ha OCHOBE ATUX MOJIEIIEH
3.1.3 Macca monekyn. Konnyecto Bemectsa. [TocrosHnas ABoraapo
314 TemmoBoe paBHOBecue. Temmneparypa m e€ u3mepenue. lllkana
o temmeparyp Llemabcust
315 Mogens uaeanpHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
31 o KHHETHYECKON TEOPUH HACATBHOTO ra3a
AOGcomoTHas TemIeparypa Kak Mepa CpeJHed KHHETHYecKOi
3.1.6 SHEpPIUU TEIUIOBOrO JBWXEHMs uacTull raza. lllkama temmeparyp
KenbBuHa
3.1.7 VYpasuenue Knaneiipona — MenneneeBa. 3akoH /lanbToHa
318 I'azoBbIie 3ak0HBI. M30mponeccsl B MACANBHOM Ta3e ¢ IMOCTOSHHBIM
o KOJIMYECTBOM BEIECTBA: H30TEPMa, H30X0pa, H300apa
3.1.9 TexHU4eCcKre yCTPOICTBA: TEPMOMETP, OapOMETP
[TpakTueckue paboTel. M3mepeHne macchl Bo3Ayxa B KJIACCHOM
3.1.10 KoMHaTe. MccrmenoBaHue 3aBUCMMOCTH MEXKIYy IapamMeTpaMu
COCTOSIHUS pa3peKEHHOT0 rasa
OCHOBbBI TEPMO/IMHAMUMKHA
391 TepmoauHamMuyeckas cucrema. Buytpennss SHEprus
o TEPMOIMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ N3MEHEHHUS
3.2 399 KonnuectBo  TemioTsl u  pabota.  BHyTpeHHsss  sHeprus
OJTHOATOMHOTO HUJICaTbHOTO Ta3a
Buzpl Tenonepepaun: TEMIONPOBOAHOCTD, KOHBEKIIUS, H3TyYEHHE.
3.2.3 TeruoéMkocTs Tenma. YaeipHas TEIUIOEMKOCTH BeIlecTBa. Pacuér

KOJIMYCCTBA TCINJIOTHI IIPH TCILIONEPEaAYC




3.24

IlepBbiii 3akOH TepMoAMHAMUKH. [IpumMeHeHue nepBOro 3akoHa
TEPMOJMHAMHUKHN K H3omporeccam. [paduyeckas MHTEprpeTanus
paboThI raza

3.25

TeruoBble MamuHbl. [IpUHIMIIBI JIEUCTBHS TEMJIOBBIX MAILMH.
[TpeoOpazoBaHus PHEPruM B TEIUIOBBIX MarmmHax. Kosddumment
nosiesHoro aeiictBusa (nanee — KIIJ) termmoBoit mamumubl. Lukmn
Kapno u ero KIIJI

3.2.6

Bropoii 3akoH TtepmoauHamuku. HeoOparmmocTh mpoleccoB B
npupoje. TeruioBble ABUTATENH. ODKOJIOTHYECKHE MPOOIEMBbI
TEII0PHEPTETUKU

3.2.7

TexHuueckue yCTpOﬁCTBaI ABUT'ATCJIb BHYTPCHHETO CrOpaHus,
OBITOBOM XOJIOAWJIbHUK, KOHAUITHUOHCP

3.2.8

[TpakTuueckue padboTsl. I3MepeHue ynenbHo TenI0EMKOCTH

AT'PETATHBIE COCTOSAHNUA BEILECBA. ®A30BBIE ITEPEXO/IbI

Hap006pa3013aHI/Ie Hn KOHACHCAaI M. I/IcnapeHHe Hn KHIICHHUC.

3.3.1 VYaenpHast Temiotra napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI
KUTICHUSI OT JaBJICHUS
332 AOGCon0THAs U OTHOCUTENbHAs BIaXKHOCTh BO3ayXxa. HachlmeHHbIH
h nap
Teépnoe Teno. Kpucrammueckue u amopdublie Tena. AHU30TPONHS
3.3.3 cBoiicTB  KkpuctamwioB. JKunkue kpucramisl. CoBpeMeHHbIE
3.3 MaTepHallbl
334 [InaBneHne W KpUCTAJUIM3ALUS. YIENbHAs TEIUIOTA TIIJIABIICHUS.
h CyOmuMarnus
3.35 YpaBHeHHUE TEIUIOBOTO OaaHca
TexHuueckue ycTpoicTBa: TUTPOMETP U IICUXPOMETP, KaJIOPUMETD,
3.3.6 TEXHOJIOTUH TOJYYEHHUs] COBPEMEHHBIX MaTepuajioB, B TOM dYHCIeE
HaHOMAaTepHaJioB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTyeckue paboTel. M3mepenne BIa)kHOCTH BO3/1yXa
4 SJIEKTPOANMHAMUKA
OJIEKTPOCTATUKA
411 OnekTpu3anus — Tel.  OJNeKTpudeckuil  3apsaa.  JlBa  Buma
o SIIEKTPUUYECKHUX 3apPsI0B
41 4.1.2 IIpoBOTHUKY, TUBIIEKTPUKH U MOJTYTIPOBOAHUKH
4.1.3 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia
41.4 B3aumopeiicteue 3apsaoB. 3akon Kymona




OnekTpuueckoe mnoje. Hanpsyxk€HHOCTh 3IEKTPUUYECKOTrO  MOJIS.

4.1.5 ITpunnun cynepnio3unyy. JIMHUN HANPS)KEHHOCTU 3JIEKTPUYECKOTO
1oJIst
416 PabGora cun snekrpocraruueckoro mnons. [lorennuman. PasnocTh
o [MOTEHIIUAJIOB
417 [TpOBOAHMKYU M JTUAIEKTPUKH B MOCTOSIHHOM 3JIEKTPUYECKOM IIOJIE.
o JlndneKTprdecKas IPOHULAEMOCTh
418 OnektpoéMkocTs.  KonmeHcatop.  DIeKTpOEMKOCTh  IIOCKOTO
o KOHJICHCATOpa. DHEPrus 3apsHKEHHOTO KOHIEHcaTopa
TexHuueckue YCTpOMCTBA: 3JIEKTPOCKOII, JIEKTPOMETP,
4.1.9 ANIEKTPOCTATUYECKAsT  3alllUTa, 3a3€MJICHHE DJIEKTPONPHOOPOB,
KOHJEHCATOP, KCEPOKC, CTPYHHBIA IPUHTEP
4.1.10 [IpakTuueckue padotsl. MzmMepenue aneKTpo€MKOCTH KOHACH CaTOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcaoBus CyYICCTBOBAHUA IIOCTOAHHOTIO OJJICKTPHUYCCKOI'O TOKaA.

4.2.1 Hcrounnku Toka. Cuia Toka. IlocTosHHBINA TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DJeKTPUUECKOEe  CONPOTHUBIEHHE. YJIENbHOE  CONPOTUBIICHUE
o BEIeCTBA
424 [TocnenoBarenbHOe, MapajuleIbHOE, CMELUIAHHOE COEAMHEHUE
o HPOBOTHUKOB
4.2.5 Pabora anekrpuyeckoro Toka. 3akoH Jxoyns — JleHua
4.2.6 MOIHOCTB 3JIEKTPUUECKOTO TOKA
anekTponaBrkymias cuna (mamee — DOJIC) w  BHyTpeHHee
4.2.7 COIPOTHBIIEHUE HMCTOYHUMKAa ToOKa. 3akoH Oma s TOJIHOH
(3aMKHYTO#) 37ekTprueckoil nenu. Koporkoe 3ambikanue
428 DJEeKTpOHHAsT TPOBOIAMMOCTD TBEPIBIX METAUIOB. 3aBUCHMOCTH
o COIIPOTHBIICHUS] METAJIOB OT TemIeparypbl. CBepXIpOBOAUMOCTh
4.2.9 DJIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB
[TonynpoBonuuku. CoOCTBeHHass W MpHUMECHas NPOBOAMMOCTb
4.2.10 NoJIynpoBoJHUKOB. CBolicTBa p-n nepexona. IloaynpoBoaHUKoBbIE
npubopHI
4211 OJEeKTpUYEeCKUi TOK B  DBJIEKTPOJIUTaX. IJIEKTPOIUTHYECKAs
o JIMCCOIMAIINSA. DJIEKTPOIIN3
OJIeKTpUYECKUd  TOK B Trazax. CaMOCTOSITENNbHBIA U
4212 HECAMOCTOSITEIIbHBIA pa3psii. Pa3iuuHbie THIIBI CaMOCTOSTEIHHOTO

paspsiaa. Mosnus. [1nazma




TexHuueckne yCTpPOWCTBA: aMIEPMETP, BOJBTMETP, PEOCTAT,

HUCTOYHUKHU TOKa, AJIEKTpOHArpeBaTeIbHbIE puOOopHI,

4.2.13 AIIEKTPOOCBETUTENbHBIE TMPHOOPHI, TEPMOMETP COMPOTHBIICHUS,
BAKYYMHBIN oz, TEPMUCTOPBI u boTope3ucTopsl,
MTOJIyIIPOBOJJHUKOBBINA TUOJI, TAJIbBAHUKA
[Ipaktuueckue padoThl. HM3yueHHe CMEIIAaHHOTO COEIUHEHUS

4.2.14 pesuctopoB. U3mepenune D/IC ucTOYHMKA TOKAa U €r0 BHYTPEHHETO
conpotusiieHus. Habmonenue sinexTpoiusa

11 KITACC
Kox Kon
azrena NpoBepsieMoro IIpoBepsiemble 3JIeMeHTHI COePKAHUS
P 3JIeMEHTa
4 DJIEKTPOAMMHAMUKA
MATI'HUTHOE IIOJIE. DJIEKTPOMAT'HUTHAA UHAYKIOUA

43.1 [TocrossHHBIE MAarHUTHI. B3auMo1elicTBHE MOCTOSHHBIX MATHUTOB
MarnutHoe none. Bektop MarHuTHOM — MHAYKUMH. [TpuHiun

4.3.2 cyneprno3unuu. JluHuuM MarHuTHOM uWHAyKuu. Kaptuna nuHUi
MAarHMTHON MHAYKIIMH MOJIsl MOCTOSIHHBIX MarHUTOB
MarsuTHO€e noJjie TpOBOJHUKA ¢ TOKOM. KapTuHa TuHUi o JIMHHOTO

4.3.3 MPSIMOTO MTPOBOTHUKA U 3aMKHYTOT'O KOJIBIIEBOTO TTPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoelicTBre NpOBOAHUKOB ¢ TOKOM

4.3.4 Cuiia AMriepa, €€ MOJIyJIb ¥ HallPpaBJICHHUE

435 Cuna JlopeHua, e€ Monyinb M HampaslieHHE. [[BHKeHUE 3apsKEHHOU

e YacTHUILIbI B OJJHOPOJIHOM MarHUTHOM moJie. Pabota cuisl JlopeHna
4.3.6 SIBneHue ANEeKTPOMArHUTHON MHAYKIIMU
43 437 [ToTok BeKTOpa MAarHUTHOM MHIYKIIMHU
4.3.8 OJIC mHaykiuu. 3aKOH JIEKTPOMArHUTHON MHAYKIMK Papaaes
43.9 BuxpeBoe anextpuueckoe mnoine. OJIC HHAYKIMH B TPOBOJHUKE,
e JBUKYIIEMCSI IOCTYIATENbHO B OJTHOPOHOM MarHUTHOM I10JIE

4.3.10 [IpaBusno Jlenua

4.3.11 NupyktuBHOCTH. SABNeHne camouHayKuuu. I1C caMOnHIyKInu

4.3.12 DHeprus MarHUTHOTO TOJIS KaTyHIIKU C TOKOM

4.3.13 DNEeKTPOMArHuTHOE TI0JIe
TexHuueckue yCTpOMCTBA: MOCTOSHHBIE MArHHUTBHI, 3JIEKTPOMArHMTHI,

4.3.14 3JICKTPOJIBUTATEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHUII, WHAYKITMOHHASL
neyb
[IpakTudeckue padoThl. M3yueHne MarHUTHOTO TOJIS KATYIITKH C TOKOM.

4.3.15 HccnenoBanue AEHCTBUS TMOCTOSHHOTO MarHWTa Ha PaMKy C TOKOM.

I/ICCHeﬂOBaHI/Ie SABJICHUA BHGKTpOMaFHI/ITHOfI UHAYKIOUU




KOJIEBAHM 1 BOJIHBI

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

KonebarenrHas cucrema. CBO6OI[HBIC KoJIEOaHMSL. FapMOHI/I‘IeCKI/Ie

511 .
konebanus. Ilepuon, yacrora, ammuryna u ¢asza konedanuii
5.1.2 [IpyxuHHBIA MaITHUK. MaTeMaTHYECKUI MAasSTHUK
51.3 YpaBHeHue TapMOHUYECKUX KoJieOaHu M. Kunematnueckoen
o JUHAMHYECKOE OMKCAaHUE KOJIeOATeTbHOTO IBUKEHUS
[IpeBpamienue SHEpPruM MpU TapMOHMYECKUX KojebaHusx. CBs3b
514 aMIUTATYBI  KOJeOaHWH HMCXOMHOW BEIMYMHBI C  aMIUIHTYJAAMH
KojeOaHui €€ CKOPOCTU U YCKOPEHHUS
Konebarenbubiit KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJCOaHUS B
5.15 uJeaIbHOM KoJie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY MEXaHUYECKUMU
U DJIEKTPOMArHUTHBIMU KoneOanusimu. @opmyna TomcoHa
5.1.6 3aKOH COXpaHEeHUsI SHEPTUU B UI€aTbHOM K0JIe0aTeIbHOM KOHTYpE
5.1 517 Boinykaennsle MexaHuueckue KoneOanus. Pesonanc. Pe3zonaHcHas
o KpuBas. BbIHYX/1€HHbIE 3JIEKTPOMarHUTHbIE KOJIEOAHHUS.
5.1.8 [Iepemennsbiii Tok. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.
51.9 MoHOCTh NEPEMEHHOT0 TOKA. AMIUTUTYHOE U ICUCTBYIOIIECE 3HAUCHUE
o CHUJIbI TOKA U HAPSKEHUS
Tpancopmarop.  IlpousBonctBo, mepegaya W noTpelieHue
51.10 AIIEKTPUUECKOW HIHEPTUU. DKOJOTHUECKHUE PHUCKH IPH TPOU3BOJICTBE
o aneKkTpudeckoi sHeprun. KynbTypa MCHOIB30BaHUS AIIEKTPOIHEPTUU B
MOBCEAHEBHOW KU3HU
5111 TexHuueckue ycTporicTBa: celicMorpad, aMeKTpUIeCKuil 3BOHOK, TUHUH
o aNeKTponepenay
[IpakTuueckue pabotel. MccnenoBanue 3aBUCUMOCTH TMEPUOJA MabIX
5112 Koyie0aHMi rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl Tpy3a. MccnenoBanne
o MEPEMEHHOT0 TOKa B IENU U3 IMOCIEeNI0BATEeIbHO COEIUHEHHBIX
KOHJICHCATOpa, KaTYIIKHA U PE3UCTOPa
MEXAHUWUYECKUE U DJIEKTPOMATHUTHBIE BOJIHbI
501 MexaHnuueckue BOJHBI, yciaoBHs pactipocTpanenus. [lepuon. CxopocTh
- pacrpocTpaHeHHsI ¥ JUTHHA BOJIHEL. [lomepedynbie 1 MPpoI0IbHBIC BOTHBI
52 5.2.2 Wutepdepentus u audpaxiums MEXaHHIeCKUX BOJIH
523 3Byk. CxopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa Tona. TemOp 3Byka
DNEKTPOMArHUTHBIE BOJHBI. YCIIOBUS U3MYYCHHS 3JEKTPOMArHUTHBIX
5.2.4 BOJH. B3aumHas opueHTarusi BekTopoB E, B u v B anekTpoMarauTHO#M

BOJIHE B BaKyyMe




CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTPaXKEHHE, MPEIOMIICHHE,

5.2.5 TOJISIPHU3aITns, nudpakmms, uHTephepeHITHS. CxopocTb
AJEKTPOMAarHUTHBIX BOJIH
526 [IIkana >7IEKTPOMArHUTHBIX BOJIH. [IpMMEHEHHE 3JIEKTPOMArHUTHBIX
o BOJIH B TEXHHUKE U OBITY
507 JBEZ0E0012000 81 paanoCBs3u u TEJECBUICHUS. Paguonokarus.
o DNEKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOILEH Cpe/Ibl
Texuuueckue yCTpoOiicTBA: MY3bIKaJIbHbIE UHCTPYMEHTHI,
5.2.8 yIbTpa3ByKOBasi JMAarHOCTMKa B TEXHUKE M MEIULUHE, pajap,
paguonpuéMHUK, TEJIEBU30D, aHTeHHA, TeiedoH, CBU-nieun
OIITUKA
531 [IpssMonMHENHOE pacIpOCTpaHEHUE CBETa B OAHOpPOAHOM cpene. Jlyu
o CBeTa
539 Otpaxxenne cBera. 3akoHbl  OTpaxkeHust cBera. [locTpoenue
e n300pakKeHUH B TUIOCKOM 3€pKajie
533 [Ipenomnenue cBera. 3akoHbBl MpeNoOMJICHHS cBeTa. AOCOIIOTHBIN
e [I0Ka3aTesb MPEIOMIICHUS
534 Ilonmnoe BHyTpeHHee oOTpaxkeHue. IlpenenbHBI  yroa  MOJHOTO
e BHYTPEHHETO OTPAKEHUS
5.35 Hucniepcus ceera. CiioxHbIH coctaB Oenoro csera. et
CoOuparoriue U pacceuBaroimine JuH3bL. ToHKas nuH3a. DOKycHOe
536 paccTositHMe W ONTHYECKas Cwia TOHKOW JuH3bL llocTpoenue
e n300pakeHU B coOuparoIMX W pacceuBarolux JuH3ax. dopmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBaeMOe JTHH30H1
53 5.3.7 [Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH
WNnrtepdepenuuss  cBera. KorepeHTHblE  HMCTOYHUKU. Y CIIOBHUSA
5.3.8 HaOMIOZCHNST MAaKCUMyMOB M MHHHMYMOB B HHTEp(EpeHINOHHOM
KapTUHE OT JIBYX CUH(]a3HBIX KOTEPEHTHBIX UCTOUYHUKOB
Hudpaxius ceera. JudpakuronHas pemeérka. YciaoBue HaOMIOACHUS
5.3.9 IVIABHBIX MAaKCHMYMOB IIpH INaJ€HUM MOHOXPOMAaTHYECKOI'O CBETa Ha
TUGPAKIUOHHYIO PEHIETKY
5.3.10 [Tonsipu3anus cBeta
TexHuueckue ycTpoucTBa: OUKH, Jyna, (oToanmnapar, IpOeKIIMOHHbIH
5.3.11 ammapar, MUKPOCKOII, TEJIECKOT, BOJIOKOHHAS ONITHKA, TU(GPAKIIMOHHAS
peLIETKA, OIS POUT
[Ipaktuyeckne paboTel. M3MmepeHwe TOKa3aTens MPEIOMIICHUS.
5.3.12 HccnenoBanue CBOWCTB M300pakeHMid B JuH3ax. HaOmroneHue
JUCIIEPCUN CBETa
6 OJIEMEHTHI CITELHHUAJIBHOU TEOPUU OTHOCUTEJIBHOCTU




['panuubl PUMEHUMMOCTH  KJacCcuuyeckol MexaHuku. [loctynaTtel

6.1 TEOPUU OTHOCUTEIILHOCTH: UHBAPUAHTHOCTb MOJYJSl CKOPOCTH CBETa B
BaKyyMe, IPUHIIUIT OTHOCUTEIbHOCTH DUHILTEHHA
6.2 OTHOCHUTENBHOCT OAHOBPEMEHHOCTH. 3aMEJUIEHHE BPEMEHU U
' COKpAIIeHHE JIIMHbI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBs3b MacChl € YHEPTUEH M UMITYJILCOM CBOOOTHON YaCTHUIIBI. DHEPTHs
' IIOKOSI CBOOOIHON YaCTULIBI
7 KBAHTOBAS ®U3UKA
OJIEMEHTHI KBAHTOBOU OIITUKA
711 @®oronsl. ®opmyna [lnanka cBsi3u Hepruu (POTOHA C €ro YaCTOTOM.
o DHeprust ¥ UMITYIIbC POTOHA
712 OtkpeiTue u uccinenoanue Gorodddexra. Onbitel A.I'. Cronmerosa.
o 3akonbl poTodddekrra
7.1 713 VYpaHenne DOiinmteitHa g dotodddexra. «KpacHas rpaHunar
o dororddekra
7.1.4 Hasnenune ceera. Onbitel [1.H. JIebenena
7.1.5 XHUMUYECKOE JICHCTBUE CBETA
716 Texnuueckue yctpoicTBa: (oTONIEMEHT, (HOTOAATUMK, COJTHEUHAS
o OaTapesi, CBeTOINO/
CTPOEHHME ATOMA
791 Monens atoma Tomcona. OnbiThl Pesepdopaa o uccnenoBanmio
o cTpoeHus aroma. [InmanerapHas Moaens aroma
[Toctrynarsr bopa. M3nydyenue u norsioiieHrue GOTOHOB MPH MEPEXOE
7.2.2 aToOMa C OJIHOTO YpOBHS 2HEPIrUM Ha Apyroil. Buuael cnextpos. Cnekrp
YPOBHEW 3HEPTrUH aTOMa BOAOPOJA
7.2 723 BonHoBeie cBoiicTBa yactuil. Bonubel ne bpoinsa. KopnyckymnsipHo-
o BOJIHOBOH Jyanu3M. [ludpakiius 3JeKTpOHOB Ha KpUCTaJIaxX
724 CroHTaHHOE W BBIHYXJECHHOE W3IydeHHE. Y CTPOWCTBO M IPHUHLHUII
o paboThI Ta3epa
705 TexHnueckue yCTpOICTBAa: CHEKTPalIbHBIA aHauu3 (CHEKTPOCKOMN),
o Ja3ep, KBAHTOBBIN KOMITbIOTEP
7.2.6 [IpakTuyeckue pabotel. Habnronenue nuHeHyaToro crnekTpa
ATOMHOE A1PO
7.3.1 MeToabl HaOJIIOICHHSI U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHUIL
7.3
OTtkpoiTHEe pamuoakTuBHOCTH. OmnbITHl Pe3epdopna mo ompeneneHuio
7.3.2 COCTaBa paJIMOaKTUBHOTO u3inydeHusi. CBoiictea anbda-, 6era-, ramma-

HU3Ty4CHUS. Bmusane PaarnOaKTUBHOCTH HaA )KUBBIC OPraHU3MBbI




OTkpeITHE TpOTOHA U HeliTpona. Hykionnas mozens sapa ['eiisenbepra

7.3.3
— NBanenko. 3apsan sapa. MaccoBoe uncio sajapa. M3oTomsl
734 Anbda-pacnaz. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacmaa. ['amma-
e M3JIy4eHHe. 3aKOH PaJMOaKTUBHOTO pacnaaa
7.35 DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt mMacchl saapa
7.3.6 SAnepuble peakuuu. Jlenenre u CUHTE3 SIEP
737 SAnepubiii peakTop. Tepmosiaepublii cuHTe3. [IpoOIeMbl ¥ TepCIEeKTHBEI
e SJIEPHON PHEPIETUKHU. DKOJIOTUUYECKUE aCIIEKThI SAEPHOM SHEPreTUKU
738 OnemeHTapHble yacTUllbl. OTKpbITHE MO3UTpOoHA. DyHHamMeHTaIbHbIE
o B3aHUMOCUCTBHUA
739 TexHudeckue yCcTpOMCTBA: TO3MMETp, KaMmepa BuiibcoHa, saepHbIN
e peakTop, aToMHas 6omba
7310 [IpakTuueckue pabotsl. MccnenoBanue TpekoB 4acTull (IO FOTOBBIM
h ¢dororpadusim)
SJIEMEHTBI ACTPOOU3NKU
8.1 Bup 3Bé3anoro neba. Co3Be3nus, SpKue 3BE3/IbI, IUIAHETHI, UX BUIHIMOE
' NBIDKEHUE
8.2 Conneunas cucrema. [lnanets! 3eMHO# rpynmnbl. [l1aHeThI-TUranThl U
' UX CIIyTHUKH, KapJIUKOBBIE IIIaHEThl. Manble Tena ColIHeYHON CHCTEMBI
8.3 Comnnrne, ¢potochepa u atmochepa. ComHedHAss aKTHBHOCTh
8.4 Ucrounuk sneprun CoiHIA U 3BE3NT
3BE3/1pl, UX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTh, PajJnyc,
85 TEMIIEpATypa, UX B3aUMOCBA3b. /[marpamma «CnexkTpalbHBIN Ki1acc —
' CBETUMOCTbY». 3BE3]Ibl TJIABHOM IOCIEN0BATEIbHOCTH. 3aBUCUMOCTH
«Macca — CBETUMOCTbY JJIs 3BE3]] [TIaBHOW MOCIIEN0BATENBHOCTH
8.6 Buytpennee crpoenue 3BE31. CoBpeMEHHbIE NPEJCTABICHUS O
' IIPOUCXOXACHNUHN U 3Bosolny CoslHIA U 3BE3]1. DTanbl KU3HU 3BE3]L
Mneunsiii  Ilyre — Hama Tamaktuka. ChnupanbHas —CTpPYKTypa
8.7 lNanaktuku, pacnpeneneHue 3BE3N, Traza W nbUIM. [lonoxeHue wu
' newkenne Comnna B ['anaktuke. [lnockas u chepruyeckas moacucTemMsl
lanaxTrku
88 Tunel ranakTuk. PaguoranakTuku U kBa3apbl. UEpHBIE ABIPHI B sSApax
' TaJTAKTUK
Bcenennas. Pacmupenue Bceenennoit. 3akon Xa006ma. Pasberanue
8.9 rajlaktuk. Bospact u paguyc BceenenHon, teopust boabmoro B3pbiBa.
Mogenb «ropsuei Beenennoity. PenukroBoe n3inydeHne
810 MacmrabHas cTpykrypa Bcenennoit. Meraramaktuka. Hepeménunie

poOIEeMBI ACTPOHOMUU




IMPOBEPAEMBIE HA EI'D ITIO ®U3UKE TPEBOBAHMUSA K PE3YJIIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI

CPEJHEI'O OBLIEI'O OBPA30BAHMUA

Kon
NpoBepsIeMoOro
TpeboOBaHUs

IIpoBepsiemble TpeOOBaHMSA K NMPeAMETHBIM pe3yJIbTATAM OCBOEHHS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBanus

1

CdhopmupoBaHHOCTH YMEHHI PAaCIO3HABATh (PU3MUECKUE SBICHUS (IIPOLIECCHI) U
OOBSICHATh MX HA OCHOBE M3yYEHHBIX 3aKOHOB

Bnanenue ocHoBomojararomMMu (U3NYECKUMU IOHATUAMU M BEJIMYMHAMU,
XapaKTepU3YIOIUMH (pU3HUECKHE MTPOIECCHI

CpopMHUpPOBAaHHOCTh YMEHUW MPUMEHATHh 3aKOHBI KIIACCHUYECKOW MEXaHUKH,
MOJICKYJISIpHOM (PU3UKU U TEPMOJIMHAMUKHU, SIEKTPOJUHAMHKH, KBAHTOBOM
¢bu3ukn g aHanM3a W OOBSICHEHHUS SIBICHHA MHUKPOMHUpPA, MaKpOMHpa H
Merammpa, pa3indarb yciaoBHs (TPaHHULIbI, 00JIACTH) MPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, IIOHMMAaTh BceOOHMI xapakTep (yHIAaMEHTAIbHBIX 3aKOHOB W
OTPaHUYEHHOCTD HCIIOJIb30BAHUS YACTHBIX 3aKOHOB; aHAIM3UPOBATh (PUZUUECKUE
IIPOLIECCHI, UCII0JIb3YsI OCHOBHBIE NIOJIOKEHUS, 3aKOHBI M 3aKOHOMEPHOCTH

ChopMupoBaHHOCTE yMEHHUS pa3IHyaTh YCIOBUS NPUMEHUMOCTH MOJEIEH
(bU3UYECKUX TEJI U MPOIIECCOB (SBJICHUI)

ChopmupoBaHHOCTh YMEHHMsI pelIaTh pacuéTHBIC 3a/aydl C SBHO 33aJaHHOU U
HESBHO 3a/laHHOM (PM3MYECKON MOJIeNbl0: HAa OCHOBAaHMM aHAINW3a YCIOBHS
BbIOMpPATh (U3UUECKHE MOJEIH, OTBEYAOLIUEe TPEOOBAHUAM 33/1a4M, IPUMEHSTh
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3NYECKUX TEOPUH IpHU
HCIIOJIb30BAaHUN MATEMaTUYECKUX METOJOB PELIEHUS 3a/1ad, IPOBOAUTH PACUETHI
Ha OCHOBaHMM UMEIONIMXCS JIaHHBIX, aHaJIU3UpOBaTh pE3YyNbTaThl U
KOPPEKTHPOBATh METO/IbI PELICHUSI C YYETOM MOJIYYEHHBIX PE3YJIbTAaTOB

Pemarp kadecTBeHHBIE 3a/Jauyu, TPEOYIOLINE MPUMEHEHUS 3HAHWUN U3 Pa3HBIX
pa3ziesioB IMIKOJIBHOTO Kypca (DM3WKH, a TaKK€ MHTETpAIllMu 3HAHWM U3 JPYTHUX
MPEAMETOB €CTECTBEHHOHAYYHOTO IMKJIA: BBICTPAMBATh JOTHUYECKYIO LIETIOUYKY
pacCyXJIeHH ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE
SIBJICHUS

Bnanenne OCHOBHBIMH METOAAMU HAY4YHOTO TIO3HAHUS, HCHOJIb3YEMBIMU B
CI)I/ISI/IKGZ OPOBOAUTE MPAMBIC MU KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘IeCKI/IX BCJIIMYHH,
BbIOMpass ONTHUMAJbHBIA CIIOCOO M3MEPEHHUs U MCIOJIb3Ysl W3BECTHBIE METOJIBI
OLIEHKM TOTPENIHOCTe W3MEPEHUH, MPOBOIHWTH HCCIIEAOBAHUE 3aBUCHMOCTEH
(GU3NYEeCKUX BEIMYMH C UCIOJb30BAHUEM MPSAMBIX H3MEpPEHHH, OOBICHATH
IMOJIYUYCHHBIC PE3YJIbTAThI, UCIIOJIb3Ys (1)PI3PI‘—I€CKI/IG TCOpPHH, 3aKOHBI U MOHATHA, U
JenaTh BBIBOJBI; COOJIIOJAaTh MpaBUila OE30MacHOrO TpyAa HpU MPOBEICHUH
HCCIIEJOBAaHHUH B paMKax y4eOHOTO SKCIEPHMEHTA U y4eOHO-HCCIIEeA0BATEIbCKOM
NESATeNbHOCTH C MCIOJBb30BAHUEM IU(PPOBBIX H3MEPUTENBHBIX YCTPOWCTB MU
71a60paTOpHOro 000pyI0BaHUS

CdopMHUpOBaHHOCTH YMEHHUM aHATM3UPOBATH M OTIECHUBATD MTOCIICICTBUS OBITOBOM
U TIPOU3BOJCTBCHHOW JEATEIHHOCTH YEIOBEKAa, CBSI3aHHOW C (U3NYECKUMU
MporeccaM, C TO3HUIMK HAKOJOTHYECKON Oe30MacCHOCTH; MPEJACTaBICHUNH O
palMOHAIIBHOM IIPUPOAOIOIL30BAHMN, a TaKXKE pPa3yMHOM MCIOJIb30BaHUU




JTOCTHKEHUM HAYKH W TEXHOJIOTHH IS JabHEHINEro pa3BUTHS YEIOBEUYECKOTO
o01ecTna

OBnazeHue pa3auyHBIMU criocobaMu paboTel ¢ MHpOpManueil (uznyeckoro
COZIep’KaHUs C MCIIOJIB30BAaHHEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTHUH;

9 . .
pa3BUTHE YMEHUI KPUTUIECKOTO aHAIHM3a M OLEHKH JJOCTOBEPHOCTH TMOTy4aeMOn
nHpopMmanuu
ChopMUpOBaHHOCTh YMEHHI TPUMEHSITh OCHOBOIIOJIATAIOIIUE aCTPOHOMUYECKHE

10 MIOHSTHSI, TCOPHH ¥ 3aKOHBI JIJIsl aHAIH3a U OOBSICHEHUS (PU3NYCCKUX MPOIIECCOB,

MPOMCXOAIINX Ha 3BE37aX, B 3BE3HBIX CUCTEMaX, B MEKIAIAKTHYECKON cpejie;
IBIKEHUA HEOSCHBIX TEII, DBOJIIOLNHY 3BE31 U Beenennoi




HEPEYEHbB 2JIEMEHTOB COJAEPKAHUS, TIPOBEPAEMBIX HA EI'D
11O ®U3UKE

Kon pa3znena/ Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
TeMBbI 3JIeMeHTa

1 MEXAHHUKA

11 KMHEMATHKA

111 Mexanndeckoe JBHKCHHC. OTHOCUTENBLHOCTE MEXaHHMYECKOTO

nerkenna. Cucrema orcyéra

MarepuasibHas TOUKA.

TpaeKTOpPHA

Eé& pamryc-BeKkTop:
7 ()= (xle) Wr)=(e)),

TpaeKTopIIs,

IIepEMEIICHIIE! ?
NF =F(ty)—F(t))=F, —1; = X
=(Ax. Ay, A),

e

1.1.2

Iy TE.
CroxeHIe [epeMelneHHil:

Ny =0 + 4,

CkopocTh MaTepuaIbHOU TOUKHU:

1.1.3
CroxeHIe CKopocTell: 6, =0, + 0, -

Berauciienue nepeMeieHus 1 IyTu MaTepuaabHON TOUKH IIPH

MPSIMOJINHEIHOM JIBUXKEHUU BJIOJIb OCU X MO rpaduKy

3aBHCUMOCTH Vx(t)

1.14




w _ AU _,
YCKDPEHIIE MaTepPHAMBHOII TOYKIL: a4 = — =Uu = [H,ﬁ. oL
At |,
Ao C .
a =—2= =(v,),". amanormHo a, =(v, |’, a. =(v. )"
Af o ‘
PaBHOMEpHOE NPAMOJIIMHENHOE JBUKECHUE:
x(t) = xg + Vout
115
Ve (t) — vo, = const
PaBHOyCKOpEeHHOE PSIMOJIMHEIHOE ABHKEHUE:
at”
x(t)=x,+uv, 1+
v(t)=u, +at
1.1.6
a, = const
UE.‘I.’ - U_l‘.'r = EH.‘I.' [IJ _I]]
U+ b,
HPII IBILKCHINI B OTHOM HANIPABIICHIII IIVIE S = %
CBobosHoe nasieHue. Y cKopeHre CBOOOTHOTO Ma/IeHHS.
Vi _ ﬁo
117 |2
o o
(] Xy t—-

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM 0L K TOPU3OHTY:




[.‘r{f} =X, U, f=x +U,cosa-f

v.(t)=v,, +gt=v,sina— gt

{U;- (t)=v, =v,cosa

1.1.8

KpusonnHeliHOe aBuxkeHue. J[BHKEHUE MAaTEPUAIIBHOM TOYKH 10

OKPY>KHOCTH.
VYrinoBas ¥ TMHENHHas: CKOPOCTb TOUKHU:

v = wR

HpI/I pPaBHOMCPHOM ABHIKXCHUU TOYKHU 11O OKPYKHOCTHU

_27r_2
w = = U

. LleHTpOCTpEeMUTENBHOE YCKOPEHUE TOUKH:

Qayc =§= w?R

. [lonHoe yckopeHne MaTepuanibHON TOUKH

1.19

Trépaoe Teno. [locTynarenbHOE U BpalllaTeIbHOE IBUKEHUE

TBEPIOrO Tesa

1.2

JTMHAMUKA

121

Nuepuunaneubie cucremsl orcuéra. IlepBbii 3akoH Hbrorona.

[IpuHnun otHOCHUTENBHOCTH ["anmunes

1.2.2

Macca tena. IIIOTHOCTE BeliecTBa:

_m
7




1.2.3

Cuna. [TpyHuuMn cynepro3uiuu CUI:

-

F paBHOZEHCTB — Fl + F2 +...

1.24

Bropoii 3akon Herorona: qist MarepuanbHoil Touku B 1ICO

Fl = ma1

Ap =F At

npu

F = const

1.2.5

0
F, £y

TpeTI/Iﬁ 3akoH HeroToHa fjis MaTCpPHAJIbHBIX TOYCK!

Fi, =—Fy

1.2.6

3aKkoH BCCMHUPHOI'0 TATOTCHUA: CHJIBI TMPUTAKCHHUA MCKIAY

TOYEYHBIMU MacCaMu paBHBI
mim,

F=6—5

Cuna TSHKECTH. I_[eHTp TSKECTH Tejla. 3aBUCUMOCTD CHIIBI TSHKECTH

OT BBICOTHI N HaJT MOBEPXHOCTHIO MUIaHeThI pagnycom RO:
GMm

M9 = Ry + h)?

1.2.7

Cwita ynpyrocrtu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHUs CKOJIb)KCHUS:

Erp = uN

Cuna TpeHus TOKOS:




Koaddurment tpenns

1.2.9

JlaBaeHwue:

1.3

CTATUKA

13.1

—

F
MOMEHT CHJIbI OTHOCHTEIBHO OCH BPAIICHHS:
IM| = Fl, e | — iedo cust

-

F

OTHOCHUTEIJIBHO OCH, Mpoxojsieil yepe3 Touky O neprneHaAuKyIspHO
PUCYHKY

1.3.2

enTp macc Tena. LleHTp Macc cuCTEMbl MATEPHATBHBIX TOYEK:

- mr; +myr, +...
- my + my+...

r

B OIHOPOJHOM ITOJIC TAKECTU

(gﬁ = const)

HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

133

VYcnous paBHoBecus TBEporo tena B MCO:

I[M1+M3+...=D

|F+F+...=0

3.4

3axoH [lackansg

3.5

JaBnenue B )xuaKoCTH, Tokosiieics B UCO:




p =po+pgh

3akoH Apxumena:

F Apx = — PBI)ITECH

3.6 €CIIM TeJIO U KUIKOCTh mokosaTcst B UCO, To
FApX = ngBbITeCH
VcmoBue niaBaHus Tell
1.4 3AKOHBI COXPAHEHHM A B MEXAHUKE
NmMnynbsc MaTepuanibHOM TOUKHU:
4.1 - -
p =mv
Nmmnynsc cuctemsl Tei:
4.2 - R R
p =p1 +p2 +..
3aKOH U3MEHEHUS U COXPaHEHUSI UMITYJIbCA:
B UCO
Apﬁ = A(pla + p2%+' . ) = FﬁlBHeI_LIHAt + FﬂZBHeLL[HAt-l_' -
B MCO , ecnin
4.3 . R R
Ap =A(py +p; +...) =0
, €CIIN
FﬁlBHeLHH + FﬁZBHeLLIH-l_' =0
PeakTuBHOE JBMKEHUE
4.4

F

PaboTa cuiibl Ha MaIOM TIepeMeIICHUH:




A=|F|-|ﬁf|-c05 a=F -Ax

145

a F

0
MOH_IHOCTB CHIJIBI:

€CJIM 32 BpeMs
At

pa60Ta CHUJIBI USBMCHACTCA HAa , TO MOIIIHOCTH CHIJIBI

Ad
P=—o0 =F-vu-coso
ﬂ.f Ar—=

1.4.6

Kunernueckast sHEprust MaTepruagIbHON TOUYKH:

mv?  p?

EKI/IH =

2 2m

3aK0H MU3MEHEHHS KHHETHUSCKOMN SHEPTHUU CUCTEMBbIL

MatepuanbHbIX ToYek: B UCO AExkun = Al + A2 + ...

147

[TorenmanpHas 3HEprus:

A1 MOTCHIHUAJIBHBIX CHJI

A12 = EIHOTeHu - EZHOTeHu_= AEHOTSHL[

HOTGHHI/I&J’IBH&SI OHEpTUid MaTepHaHBHOﬁ TOYKHU B OJHOPOOHOM

TIOJIC TAXKECTHU:

EHOTeHu =mg h

[TorennuansHast SHEprus yrnpyro aeOpMUpPOBAHHOTO Teja:

kx?
EHOTeHu = T




1.4.8

3aK0OH U3MEHEHUS U COXpaHCHUA MEXaHUYECKOU OHEpPIUu:
Euex = B + Emmmn
B IICO AE,ex = Ascex nenorenn cans
B IICO AE,.x = 0, eCIIH Azcex menoresm. cux = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

I'apmonnueckue konebaHusi MaTepralibHOM TOUKH. AMIUIUTYAA U
¢aza konebanuii. Kunemarnueckoe onucaHue:

x(f) = Asin| @t +o, ).

v (6} =x.

a(=(v,), =) =a +0'x=0,
/i€ X - CMEIleHHE U3 PAaBHOBECHS.

JIlnHamuyeckoe onucaHue:

rac

. JTO 3HAYHT, YTO

DHEpPreTUYeCKoe OMUCaHUEe (3aKOH COXPAHEHHS MEXaHUYeCKOU

SHEpPrun):

CBs3b AMIIIUTY/IbL KoJieOaHui CMCIICHHUA MaTCpHaHLHOﬁ TOYKHU C

aMIUIUTy1aMU Kosie0aHuM e€ CKOPOCTH U YCKOPEHHUS:

U =04, @ =04

1.5.2

[lepuon 1 yactoTa KoyeOaHmii:
2m 1
T = —_— =
W v
[lepuox maybIXx CBOOOJHBIX KOJICOAHWH MaTeMaTHUYECKOTO

MasiTHHUKA:




T'=2nm

[lepron cBOOOTHBIX KOJIEOaHUI IPYKUHHOTO MasiTHUKA!

m
T=2n|—

Ik

153

Brinyxnennsie koneOanus. Pezonanc. Pesonancuas kpusast

154

[Tonepeunsle 1 npoosbHBIE BOIHBL. CKOPOCTh pacpOCTpaHEHUs

1 JJINHa BOJHBI:

WuTepdepennys u audpaxiyst BOIH

155

3ByK. CKOpOCTh 3ByKa

MOJIEKYJIAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKVYJIAAPHAS OU3NKA

211

Mopenn cTpoeHMs ra3oB, XKMAKOCTEM M TBEpABIX Teil. Ilycts
TepMOJIMHAMHUYecKasi cuctema (Teno) cocTouT u3 N OJMHAaKOBBIX

MOJIEKYJI. Torma KoJIM4ecTBO BEIIECTBA
N m
vV==—=—
Ny

e
Ny

—qKciio ABOrajipo, M — Macca CUCTEMBI (Tena),

U

— MOJIIpHasA MaccCa BCUICCTBA

212

TennoBoe ABHXKEHHUE aTOMOB U MOJICKYJI BEIICCTBA

2.1.3

BsanMomelicTBUE YyacTHI] BENIECTBA

214

Juddysus. BpoyHoBckoe nBrKeHne

2.15

Monens uneanpuoro raza 8 MKT




2.1.6

CBsA3b MEXAYy MAaBICHUEM W CPEIHEM KUHETUYECKON sHeprueiu
MOCTYIMATEIbHOTO TEIUIOBOTO JIBMXKEHHUS MOJIEKYN HACAIbHOTO

raza (ocaoBHoe ypaBuenue MKT):

rae m0 — Macca OTHOM MOJICKYJIHI,
N

nzv

- KOHLCHTpAauAd MOJICKYJI

2.1.7

AbcomtotHas Temnepatypa: T =t +273K

2.18

CBs3b TeMIiepaTypbl raza co CpelIHEe KMHETHYECKOM sHeprueu
MOCTYMATEIbHOTO TEIJIOBOTO JIBMXKCHHS €TI0 MOJICKYJI:
(ma*| 3
Epoe =| —— | =2 kT
\ 2

= 2

2.19

Vpasuenue p = nkT

2.1.10

Mopenb ueanbHOTO Ta3a B TEPMOIMHAMHUKE:

( Vpaprerse Merreeesa — Kareipora
| BEIpesKeHHE V14 BHYTPSHHEH SHEPIHH
VpaBHeHne MeHeneepa — KanelipoHa (IpHMeHHMEI

3AICIH):

oV =""RT =vRT = NkT, p=PXL

M M

BrlpaskeHne 114 BHYTpeHHell 3Heprin 0QHOATOMHOTO I1J

raza (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%vRT=%_?\rﬁcT = iﬂRT=xchT=%pV

2




3akoH I[aJIBTOHa AJId JaBJICHUA CMCCHU PAa3pCIKCHHBIX I'a30B:

N3omporieccel B pa3pexeHHOM Tra3e ¢ IMOCTOSHHBIM YHCIOM
MoJiekyst N (C MOCTOSHHBIM KOJIMYECTBOM BEIIIECTBA V):
n3zorepma (T = const): pV = const
nzoxopa (V = const):
b_ const
T
nzobapa (p = const):
vV
2.1.12 — = const
T
I'paduueckoe mpencrasiaeHue uzonpoueccos Ha pV-, pT-u VT-
JTUarpamMmax.
OObenuHEeHHBIN Ta30BbIN 3aKOH:
pV
—- = const
T
JUISL IOCTOSIHHOTO KOJIMYECTBA BEIIECTBA V.
Haceimennsle W HeHachlllieHHbIE  mapbl.  KauecTBeHHas
2.1.13 3aBUCUMOCTh IUTOTHOCTH W JaBJCHHUS HACHIIIIEHHOTO Tapa OT
TEMIEPATyphl, UX HE3ABUCUMOCTh OT 00bEMa HACHIIIICHHOTO TIapa
BrnaxnocTs Bo3ayXa.
OTHOcHUTeNbHAS BIAKHOCTH!
Prapa (T) Prapa(T)
2.1.14 ¢ = . = .

B pHaCbIH.[l'[apa (T) B pHaCbILLll'[apa (T)




W3meHeHne arperatHblX COCTOSHMM BELIECTBA:

UCIIApEHUE U

2.1.15
KOHJICHCAIIMsI, KUTIEHUE KUJIKOCTH
2116 H3MmeHeHne arperaTHbIX COCTOSIHHM BEIIECTBA: IUJIABICHUE U
o KpUCTAILTU3AIUS
2.1.17 [IpeobpaszoBanue 3Hepruu B (Ha30BBIX MEPEX0ax
2.2 TEPMO/NMHAMUKA
221 TemioBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpennss sueprus
223 Tennonepenaua kak cnocod U3MEHEHUsI BHYTPEHHEN sHEpruu 0e3
o copepieHus paboTsl. KoHBeKIus, TeronpoBOAHOCTh, U3TyUYEeHUE
KosnuecTBO TENMIOTHI.
VY aenbHas TEIIOEMKOCTH BEIIECTBA C:
224
Q = cmAT
VY nenpHas Temora napoodpazosanus L: Q = Lm.
2.2.5 VY aenpHas TemioTa miasiaeHus A Q = Am.
VY aenpHas TerioTa cropanus Tormaa : Q = gm
DnemMeHTapHas paboTa B TEPMOJAMHAMHUKE:
A =pAV
2.2.6
Brruncnenue paboTsl 1o rpaduky mnpoiecca Ha PV-guarpamme
[IepBrlii 3aKOH TEPMOAUHAMUKH
Q12 = AUz + A1z = (U — Uy) + Ay
2.2.7
Annabara:
Q12 =0= A1, = (U; — Up) = AUy,
2.2.8 Bropoii 3akon TepmoannamMuki. HeobpaTrumelie mporiecchl




2.2.9

[Tpuniune gerictBus TeraoBbix MamuH. KIT:
9]

0, @)

ZUHATD ZOHATD L Harp

'r]=

2.2.10

MaxkcumansHoe 3HaueHue KII. [ukn Kapho:
Tarp — Tam _q— T,

T, T

HATD HATp

max N = My =

2.2.11

ypaBHCHI/Ie TEII0BOro OanaHca:

Q1 +0Q,+0Q3+...=0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.11

DnekTpu3aius Tel U e€ MPOosIBICHUs. DIIeKTpUIecKuil 3aps. [[Ba
BHUJA 3apsAa. ODIEMEHTapHBI DIEKTPUYECKHid 3apsan. 3aKkoH

COXPAHCHUS SJICKTPUUCCKOIr'O 3apaa

3.1.2

B3aumogpeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJJHOPOJHOM BEIIECTBE C IUAJIEKTPUUECKON TPOHUIIAEMOCTHIO

&

F:k|{?1|-|:}:= 1 _|".;"1|"‘_?1

e’ 4meg, 17

3.1.3

aﬂeKTpI/I‘-ICCKOC noie. Ero geiictBue Ha QJICKTPHUYCCKUC 3aps/Ibl

3.14

Hanpsyk€HHOCTB JIEKTPUYECKOTO MOJISA:

>

- F
E =

qu06HbIﬁ

[Tone Toueunoro 3apsnaa:




OAHOPOJHOEC II0JIE:

E = const.

Kaprussl 1MHUN HANPsHKEHHOCTH 3TUX MOJIEH

3.15

HOTGHHI/IEUIBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHocTh MOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q(h1 — ¢2) = —qd¢ = qU.

HOTCHHI/IaJII)HaH 3HepFI/I$I 3apsma B BJIGKTpOCTaTI/I‘IeCKOM T10JIC:
W =q¢

IloTenuman QJICKTPOCTATUICCKOT'O ITOJIA:

¢_K
T q

CBsi3b HaprDKéHHOCTI/I moJiA W PpPa3sHOCTU MOTCHUOUAJIOB JJIA

OJTHOPOJIHOTO 3JIeKTpocTaTryeckoro mosst: U = Ed

3.1.6

HpI/IHHI/IH CYIICPIIO3UTIHH SJICKTPUICCKHUX MOJICH:

E-):E_)1+E_>2+...,(l) =¢1+¢2+

3.1.7

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBecCHUs 3apsA0B: BHYTPU MTPOBOJHHUKA

Et=0

, BHYTPH U Ha MOBEPXHOCTH MPOBOJIHHKA @ = CONSt

3.18

I[I/IBJ'ICKTPI/IKI/I B JJICKTPOCTATUYCCKOM IIOJIC. I[I/IE)J'ICKTpI/I‘-ICCKaSI

IIPOHUIACMOCTb BCIICCTBA €

3.1.9

Kongencarop. D1neKTpoEMKOCTh KOHIEHCATOpA!

q
c==
U




BHGKTPOéMKOCTB IIOCKOI'0O KOHACHCATOpa:

£gyS
=g =6

HapannenLHoe COCIMHCHHUEC KOHACHCATOPOB:

q= QI+QZ+---IU1 = UZ :---rCnapann_C1+C2+-"

3.1.10 [TocnenoBarenbHOE COCTMHEHUE KOHACHCATOPOB:
U=U,+U =gq, = 1 + 1 +
=U, 21 =G> ==t
DHeprus 3apsHKEHHOTO KOHEHCATOpA:
U CU? 2
3.1.11 A L.
2 2 2C
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
Cwnia Toka:
=24
3.2.1 AT o
ITocrosunsbiii Tok: | = const
Jlst moctostHHOTO TOKa ( = |t
329 YcnoBus CymecTBOBaHUS dIEKTPUIECKOTO TOKA.
o Hanpsoxkenne U u OJIC E
3akon OMa JUTd ydacTKa nem: [ = <
3.2.3 ALy H R
DNEeKTPUYECKOe COMPOTUBIICHHUE. 3aBUCHMOCTH COTPOTHBIICHUS
OJIHOPOJIHOTO IPOBOJHUKA OT €r0 JUIMHBI U CEUYEHHUs. Y IeTbHOE
324 COTIPOTHUBJIICHNE BEIECTBA.

l
R=p§




3.25

Hcrounuku Toka. 3/]C ncTouHmka ToKa:

ACTOpOHHI/IXCPUI

q

E =

BHYTpeHHee COIIPOTUBJICHHUEC NCTOYHHUKA TOKA

3.2.6

3akoH Oma jJ1s TOJTHOM (3aMKHYTO# ) AsieKTpudeckoi renu: E = IR

+ Ir, otkyna

E.r»

3.2.7

[TapamiensHOE COEIMHEHHUE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapann Rl R2

HOCHeﬂOBaTeHLHOG COCAUHCHUC ITPOBOAHUKOB:
U=Ul+U2+.,11=12=..,
RHOCJ'I = Rl + R2+

3.2.8

Pabota anektpuueckoro Toka: A = [Ut.
3akoH J[>xoynsa — Jlenua:
Q = IRt

Ha pesucrope
U2
R:Q=A =12Rt=1Ut=7t




MOH_IHOCTB QJICKTPHUYCCKOI'O TOKA:
AA

P=— =1IU
Ar Al

TennoBas MOINHOCTB, BEIACIAEMAs Ha pE3UCTOPE:

.. U?
329 P=I'R=—2=IU
R
MoniHocTh HCTOYHUKA TOKA:
A4
P = —;“‘ =EJI
Ar—s0)
CBOOOJIHBIE HOCUTEIH 3JEKTPUUECKUX 3apsiioB B MPOBOJHUKAX.
3210 MexaHu3mbl IPOBOAMMOCTH TBEPABIX METAJIOB, PacTBOPOB U
o pacIuiaBoB JJIEKTPOJIUTOB, ra3os. [TosrynnpoBOIHUKH.
[TonynpoBOTHUKOBBIN IUOL
3.3 MAT'HUTHOE I1OJIE
Mexanuyeckoe B3aUMOJECHCTBHE MarHuTOB. MarHurtHoe moie.
Bekrtop marmuTHOM wmHAykuuu. [IpuHmuMn —cyneprnozunyun
MarHMTHBIX MOJIEH:
B =B {+B ,+..
3.3.1
JIvHMM MHOYKIMU MarHATHOrO nosis. KapThHa NTMHUNA WHAYKIUA
MarHUTHOTO MOJIS IOJIOCOBOTO M MOKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuToB
OmneiT Opcrena. MarautHoe nosie NpoBogHUKA ¢ TokoM. Kaptuaa
339 JUHUM MHAYKOUM MarHuTHOTO TMOJSL  JUIMHHOTO — IPSIMOTO
o MIPOBOJIHMKA Y 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C
TOKOM
Cuna Amnepa, €€ HanpaBJIEHUE U BEJINYUHA:
F, = IBlsina
3.3.3

, TJI€ 0. — yTroJI MKy HAIPaBJICHUEM IIPOBOJHUKA U BEKTOPOM

>

B




Cuna Jlopenua, e€ HanpaBiieHHE U BEJIMYMHA:

Fnop =l q | vBsina

/i€ 0. — YToJl MEX]ly BEeKTOpaMu

3.34 v
u
5
. JIBI>KeHHE 3apsHKCHHON YaCTHUIBI B OTHOPOAHOM MarHUTHOM I10JIE
3.4 DJIEKTPOMATHUTHA S UHAYKLWA
[ToTok BeKTOpa MAarHUTHOM WHIYKIIMH:
® = B,,S = BScosa
3.4.1
3.4.2 SABnenue snekTpoMarHuTHON MHAYKIMHU. DC nHayknuu
3aKOH ANeKTpoMarHuTHOM nHAykuu Dapases:
AD
At Af—i0
v{’)\(a'n'
[
( - o)
344 3J1C uHAYKIIUU B TIPSMOM TPOBOHUKE UTMHOM |, MBI YyTIIeMcst

CO CKOPOCTBIO

w L)

B OJTHOPOJHOM MarHUTHOM ToJjie B:




| E; |= Blvcosa

, TJIe 0. — yTOJI MeX1y BEKTOpoM B u Hopmaiibio

>

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BEKTOPHBI

I'nv
; €CIH
i
1
5
, 1
Y
TO
| E; |= Blv
345 [IpaBuso Jlenia
NHAYKTUBHOCTH:
L= D
1
3.4.6 , wu @ = LI.
Camonnaykuus. /1C caMOMHIYKIIUY:
AT
— — r
S P
—0)
OHeprus MarHUTHOTO MOJIS KaTYLIIKU C TOKOM:
LI?
347 WL = T

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 1 BOJIHbI




Konebarenpupiit  kKoHTYp. CBOOOAHBIE  3IIEKTPOMATHUTHBIC

KOHe6aHI/Iﬂ B NACAJIbHOM KOHe6aTeHBHOM KOHType:
[ q(t) =g, sin( oot + ;)

]fffﬁ] =g, = g, cos( ot +q) =I__ cos(cr +q))

351 ®opmyina Tomcona:
T =2nVLC
, OTKyZa
21 1
w=—=—
T VLC

CBsI3b aMITTUTYIBI 32psiia KOHJEHCATOPA C aMIUTHTYIOW CHJIBI TOKA

IpU CBOOOJHBIX DJIEKTPOMATHUTHBIX KOJEOAHUSIX B HACATBHOM

KoJIeOaTeIbHOM KOHTYPE:

— Im
—
o

3aKOH COXpaHEHHUsI HHEPruM B HJCATBHOM KOJeOaTelIbHOM

KOHTYpE:
3.5.2 P
3.5.3 BoinykaeHHbIE 27IeKTpOMarHUTHbIE KosiebaHus. Pesonanc

Ilepemennsiit Tok. IIpomsBoacTBo, mepegaya U mHOTpeOseHHE

3IEKTPUIECKON IHEPTUN
> cu® LI _cu’_ LI’

+ = e = e — const.
2 2 2 2

355 CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH. B3aumHas opHeHTaIus

BEKTOPOB B 3JIEKTPOMArHUTHOH BOJIHE B BaKyyMe:




E 1B Lc

3.5.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHune

OJICKTPOMArdHuTHBIX BOJIH B TEXHUKE U 6BITy

3.6

OIITUKA

3.6.1

[IpsimonuHeitHOE pacnpocTpaHeHHE CBETa B OJHOPOJHOI cpee.

Toueunslii ucTouHuK. Jlyd cBeTa

3.6.2

3aK0HBI OTpa’XCHHA CBCTA.

a=p

ofP

Ve

3.6.3

[TocTpoenue n300paxeHuii B MJIOCKOM 3epKaje

3.6.4

3aKOHbBI IPEJIOMJIIEHUS CBETA.

HpeJ'IOMJIeHI/Ie CBCTAa:

nqisina = n,sinf.

AOCOIIOTHBIN TTOKa3aTeIb MMpEIOMJIICHUS:
Cc

Nagc = v

OTHOCUTENBHBIN NTOKA3ATENb PETOMIICHUS:
n, "

nOTH
1 2

Xoq JIydel B IipU3Me.

\"1 = 1"2 u .”1}.1 = .”2}.2




CooTHolIeHHEe YacTOT U COOTHOILIEHHE JIUIMH BOJIH IIPU IIepexose
MOHOXPOMAaTHYECKOr0 CBETa 4Yepe3 TpaHULly pasfena ABYX

OIITUYCCKUX CPCAO:

”2{‘ F’e‘l I’I2
n
3.6.5 Oy ]
[TonHOe BHyTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTPAXKEHUS:
. 1 Ny
Sinay, = =—
OTH ny
Cobwuparornue u paccenBaronye JuH3bl. ToHKas auH3a. POKYyCHOE
pacCTOsIHUE U ONTHYECKAsl CUJIa TOHKOW JIMH3bI:
3.6.6
1
" F
®opmyiia TOHKOH JIMH3bI:
1 4 1 1
d f F
YBenuuenue, JaBaemMoe JIMH30M:
h If]
F = — = —
H d
3.6.7
d T
f 3
H -
F
L

F\ h
f

R o
B ciyuae paccenBaronieit JIMH3bI:




D0 = F =—-0,
3.6.8 poh_ 71
H d

Xop nyda, NPOLIEAIIEro JUH3Y MO MPOU3BOJIBHBIM YIJIOM K €€
rJIaBHOW onTHuyeckod ocu. IlocTpoenne n300paKeHW TOYKH H
OTpe3Ka MPSIMON B COOMPAIOIIUX M PACCEUBAIOIIUX JIMH3AX U UX
cCUCTEMax

36.9 dotoanmapaT Kak ONTHYECKWH mpubOop. ['ma3 xak onrudeckas

o cucremMa
Wnrtepdepennuss cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
Ha0JII0/IeHNsI MAKCUMYMOB U MUHUMYMOB B UHTEp(QEpEHINOHHON
KapTUHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB:
A
3.6. MAKCIIMYMBI — A=2m =, m= 0,£1,£2 3.,
A

MITHIIMYMET — .-l*-.={2m+l_]:, m=0,+1,+2 +3 .
Hudpakmus  cBera. [Judpakunonnas pemérka. YciioBue
HaOII0/IeHHUs] TJIABHBIX MAaKCHMYMOB TpPH HOPMaJbHOM MaJCHUU
MOHOXPOMAaTHYECKOI'0 CBETa C JUIMHOM BOJIHBI A Ha PEIIETKY C

3.6.11 )
nepuoiom d:

dsing,, =miA,m=0,+/-1,+/-2,+/-3,..
3.6.12 JHucnepcus cBera
4 KBAHTOBAA ®U3UKA
4.1 KOPITYCKYVYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'mnote3a M. Ilnanka o kBantax. ®opmyna [1nanka: E = hv




®doTtoHbl. DHEprus GoToHA:

E=h hc
= NV =—=719C
1-P
4.1.2
Nmnynbe ¢porona:
_E _h h
P=C=7C ™12
413 ®oroaddext. OnbiTer A.I'. CroneroBa. 3akoHbl hoTorhdexTa
Ypaaenue DitamTeitHa 11t poTodrddexra:
E¢I0T0Ha = ABbIXOﬂa + EKnHmax'
rae,
hc
Ec])OTOHa =hv = 71
4.1.4
hc
ABbeo,aa = thp = A_
Kp
2
mv max
Evunmax = a5 = elUsan
JlaBneHue cBera.
415 JlaBiieHME cBETa Ha MOJHOCTHIO OTPAKAOIIYIO0 MOBEPXHOCTh M HA
MOJTHOCTHIO MOTJIOMIAOIIYI0 TOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [TnanerapHas Mmomens aToma
429 [Tocrynater bopa. W3nydenue u morjomieHue (GOTOHOB IpHU

Mepexojie aTOMa C OJTHOTO YPOBHSI SHEPTHH Ha JIPYTOM:




hv,, = he =|E, -E

mr -
Y

™ |

4.2.3

JIunenyaTele CIIEKTPBI.

CrexTp ypoBHEH 3HEPruu aToMa BOJOPOJIa:

—15,63B
E =——— n=123 .
e
4.3 OU3NUKA ATOMHOI'O S1PA
431 Hyxnonnas monens anapa ['eitsendepra — MBanenko. 3apsif siapa.
o MaccoBoe uncino sapa. M30Tonsl
PannoakTuBHOCTD.
Annda-pacnan:
A A4 4
ZX—7Y+,He
bera-pacnan.
DNeKTPOHHBIH B-pacnan:
4.3.2 N N 0
FX—= Y+ je+v,
ITo3utpoHnHslii B-pacnan:
A A 0=
X7 + €TV,
I'amma-usnydenue
3aKoH paJMOaKTUBHOTO pacraja:
—t
N(t) = Ny *2T
4.3.3
[Iycte M — Macca palMOaKTUBHOTO BellecTBa. Toraa
-t
m(t) =mgy* 2T
4.3.4 Snepusle peakuuu. JleneHue U CUHTE3 sAEp
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