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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke Ha YpOBHE CpeaHero obmiero oOpa3oBaHHs pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMU K pe3yjibTaTaM OCBOCHHUS OCHOBHOH 00pazoBaTeIbHOMN
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanbHO padboueit
nporpaMMbl  BocriuTanus ¥ KoHnenuuu mnpenonaBaHust ydeOHOro mnpeamera «®Du3uka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauuu, peaqu3yOIMX OCHOBHBIC
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE MPEIMETHOE COAEpIKaHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO IIOCIIE0BAaTEIIbHOCTh M3YUEHHUS] TEM U Pa3JesioB y4eOHOTro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3PAaCTHBIX oOcoOeHHOcTel oOywaromuxcs. [Iporpamma mo Qusuke maér
MPEJICTAaBICHUE O LEJSIX, COJACp)KAHUM, OOIIel cTpaTeruu oOydeHHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yJaromuxcs cpeacTBaMu yuebHoro npenmera «Pusnka» Ha yriryOJaEéHHOM ypOBHE.

Wzydyenne kypca ¢(usuku yriiyon€HHOrO YpOBHS TO3BOJIIET pealu30BaTh 3aqadd
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
WHTEJJICKTyalIbHBIX Y TBOPYECKHUX CHOCOOHOCTEH KaXIbIM OOYYarolIMMCS, KOTOpPbIE
HEOOXOIUMBI Ui TPOJOJDKEHUST O00pa3oBaHWs B  OpPraHU3alUsaX MNpodecCHOHATHLHOTO
00pa30BaHus MO PA3IUYHBIM (HU3UKO-TEXHUUYECKUM U UHXEHEPHBIM CHEIIUATIbHOCTSIM.

B nporpamme no ¢usuke ompenensroTcsl IUIaHUPYEMBbIE pe3ysbTaThl OCBOCHHS Kypca
¢bu3MkK Ha YpOBHE CpelHero oO0mero oOpa3oBaHUs: JHYHOCTHBIE, MeETAaNpeIMETHbIE,
npeaMeTHbIC (Ha yriryOnéHHOM ypoBHE). HayuHOo-MeTon0m0rnueckoi 0CHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JTUYHOCTHBIM, METAlmpeIMETHbIM U MPEAMETHBIM pe3yJibTaTaM OO0YyYaroIuxcs,
OCBOMBIIIKX MPOrpaMMy 10 (U3MKE HA YPOBHE CPETHETO 00IIEero 00pa3oBaHMs Ha YTIyOJIEHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-ESTEIbHOCTHBIN MOAXO.

[Tporpamma o (usmKe BKIIOYAET:

IUTAHUPYEMBIE Pe3ybTaThl OCBOEHHUS Kypca (U3HKU Ha YriyOIE€HHOM ypOBHE, B TOM
YHClie IPeIMETHBIE PE3YJIbTaThl IO rojlaM 00yUeHUs;

coJiepkaHue yueOHoro npeamera « Pu3uKay mo rogam o0ydeHHs.

[IporpaMmma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbIThb HCIOJIb30BAaHA
YUUTEISIMHU (PU3UKU JUISI COCTABIICHUSI CBOMX Pa0OUUX MPOTPaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBA€T TBOPUYECKYIO HWHUIMATHBY YyuYWUTelNed U
IIPEIOCTABIAET BO3MOXHOCTH [UIsl pEaIU3ald PA3IMYHBIX METOJMYECKUX TOAXOAO0B K
npenojaBaHuio (U3MKKW Ha YriayOJE€HHOM YpOBHE TPH YCJIOBUHM COXpPaHEHUs 00s3aTeIbHON
YacTH COJEPKaHMS Kypca.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITPEJIMETA «®U3UKA»

dusmka Kak Hayka o Hanbosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAs B KaueCTBE yUueOHOTOo
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’XKarolleM MHpE.
[IkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHEH, Ouonorueit, gusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNniIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromierocs, B (OpMHpPOBAHUE
YMEHHM PUMEHATh HAYYHBIN METOJ MO3HAHUS IIPU BBIOJHEHUH UMHU yUEOHBIX HCCIIeI0BaHUM.

B ocHOBY Kypca ¢HU3uUKH Ha ypOBHE CPEIHEro OOIIero oOpa3oBaHMs MOJIOKEH PSAA UICH,
KOTOpPBIE MO’)KHO PaCCMaTPUBATh KaK IPUHIUIIBI €0 IIOCTPOCHHUS.



Hoesn yenocmnocmu. B cOOTBETCTBUY C HEWM KypC SABIISETCS JOTMUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zeNioB (PM3MKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKU.

Hoea zenepanuszayuu. B cooTBeTCTBMM C HEl Marepuan Kypca (QHU3MKH 00BeIMHEH
BOKpYT (u3uueckux Teopuil. Benymum B Kypce siBnsiercss GOpMHUpOBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€pPUH, BELIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanoiaraeT UCIoiab30BaHUE TYMaHUTAPHOTO
noTeHnuana (U3NIeCKOil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMaMHu.

Hoea npuknaonoit nanpaenennocmu. Kypc ¢Gusukn — yriayOn€HHOTO — ypOBHS
MpeJoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHUUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
U3yYEHHBIX TEOpUi U 3aKOHOB. IIpn 3TOM paccMaTpuBalOTCs HAa YpPOBHE OOIIMX MPEACTAaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuszayuu peanusyercs IMOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEpKaHu,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIeHUS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue conepkKaHusl MPOrpaMMBl 10 (PU3UKE TOJHKHO OBITh MOCTPOCHO HA MPUHITUIIAX
CUCTEMHO-/IeITeIIbHOCTHOTO noaxoAa. s hu3uku peanu3anus 3TUX NPUHIUIIOB 0a3upyercs Ha
UCTIOJIb30BAaHUN CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO IEeWCTBYOIEro (akropa
yueOHoro mpouecca. [nsg yrayOn€HHOro YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOTO
YUEHHYECKOTO SKCIIEPUMEHTa, BKJIIOYAIOMIETO (PPOHTANBbHBIE YYEHHYECKHE OIBITHl pHU
M3YYeHUH HOBOTO MaTepuaina, jaboparopHble paboTel U paboTel mpakTtukyMma. [Ipu sTom
BO3MOXHBI JIBa crioco0a peanu3anui (pU3MIECKOro MpakTukyma. B mepBom ciydae mpakTUKyM
npoBoauTcs nu6o B koHue 10 u 11 kiaccoB, MuOO mocie MepBOoro W BTOPOrO MONYTOJUil B
KaXJIOM U3 3TUX KJaccoB. BTopoil cmocod — 3To mHTEerpanusi paboT MpakKTHKyMa B CHCTEMY
71a00paTOpHBIX PabOT, KOTOpPhIE MPOBOJAATCS B Mpoliecce u3yueHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE MCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BUAA O€3 OMIAroBOil HHCTPYKIIHH.

B mporpamMe no ¢u3uke cuctemMa yUeHHYECKOTo SKCIIEPUMEHTA, JIaDopaTOpPHBIX paboT u
NpaKkTUKyMa MpecTaBieHa eAUHBIM NepeyHeM. BIOop TeMaTuKH ISl 3TUX BHJIOB YUYEHMUYECKHX
MPAKTUYECKUX pabOT OCYyIIECTBISETCS YYaCTHHUKAMU 00pa3oBaTeNbHOTO Ipolecca MCXOns W3
0COOEHHOCTEH TMOYpOYHOTrO IUTAHMPOBAHUS M OCHalleHus KaOuHera ¢usuku. Ilpu sTOM
oOecrieunBaeTcs OBJaJeHHE OOY4YalOIMMUCS YMEHHUSIMM TPOBOJUTH MPSMblE U KOCBEHHBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH U IOCTAHOBKY OIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yaenseTcs peleHHIo pacuéTHBIX U KadecTBEHHBIX 3aj1ad. [lpu sTom
JUIsL pacu€THBIX 3a7lad MPUOPUTETOM SIBIISIFOTCS 3a/1ayl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
¢bu3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jienia Kypca, Tak U MHTErpupys NpUMEHEHUE 3HaHWUW U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3aJlay IMPHOPUTETOM SIBJSIIOTCA 3aJaHus Ha OOBsICHEHUe/MpeacKa3aHue
poTeKaHus (U3NYECKUX SIBJICHUI U MPOIECCOB B OKpY’Kalollel >KU3HM, Tpedyroluue BbIOopa
(bu3nuecKoil Moienu Ui CUTyalluy MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum c¢ TpedoBanusimu PI'OC COO Kk MaTepuaaIbHO-TEXHHUUYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kypc (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOuiero o0Opa3oBaHMs JTOJDKEH HM3ydaThCs B YCIOBUSX IpEeAMETHOro KabuHera. B kaOunere
(GU3UKU T0JKHO OBITH HEOOX0IMMOE JTabopaToOpHOE 000PYI0BAHUE JIJIsl BHITIOJTHEHUS YKa3aHHBIX
B IporpaMMe 1o (u3MKe YYEHHUECKHUX OIBITOB, Ja0OPATOPHBIX pabOT M padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000py10BaHHE.



JlemoHcTpanmoHHOEe 000pyaoBaHue (OpPMHUpPYETCS B COOTBETCTBUU C TMPUHIUIIOM
MUHUMAJIBHON JTOCTATOYHOCTH M 00ECIEYMBACT MOCTAHOBKY INEPEYUCICHHBIX B MPOrpaMMe Io
¢bu3MKe KIIOYEBBIX JIEMOHCTpAIUil AJS UCCIEJOBAHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
IMIUPUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHCHHM.

JlaboparopHoe o0opyAoOBaHUE ISl YUEHHYECKUX MPAKTUYECKUX PabOT (GopmMupyercs B
BUJIC TEMaTHYECKMX KOMIUIEKTOB M OOeCleYrBacTCcs B pacyéTe OJHOTO KOMIUIEKTAa Ha ABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOPYIOBaHUS JOJDKHBI OBITH
MOCTPOCHBI HAa KOMIUICKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX W HU(POBBIX TMPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUIE LU(POBBIX TaOOPATOPHIl.

HOEJN U3YYEHUSA YYEBHOTI'O IPEJIMETA «®U3UKA»

OCHOBHBIMU LEJIIMH U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

¢dbopMHpoBaHHE UHTEPECA U CTPEMIICHUS 00YUAIOIINXCA K HAYYHOMY U3YYEHHUIO TIPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TIO3HaHUS U (HOpPMHUpPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSM;

(GopMUpOBaHHE HAyYHOTO MHPOBO33pPEHHUSI KaK pe3yJibTaTa M3y4YEHUs OCHOB CTPOEHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dopMupOBaHHE YMEHUH OOBSACHATH SIBJCHMSI C UCIOJb30BaHUEM (U3NYECKUX 3HAHUN U
HAYYHBIX JI0KA3aTENbCTB;

¢dbopMHpoBaHUE TPEACTABICHUH O POy (U3UKU JJIsl PA3BUTHS JPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE TIPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld mnpodeccHoHaTbHON
NESTEIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JalbHEWIIEMY OOY4YEHHIO B JTOM
HaIpaBJIECHUH.

JlocTikeHne 3TUX Lesed oOecrneyrBaeTcsl pelleHHeM CIEAYIOMMX 3a7ad B Ipolecce
n3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 00I1Iero 00pa3oBaHus:

npruoOpeTeHne cucTeMbl 3HaHHH 00 00X (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUsIX, BKIIOYas MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, dJIEKTPOAUHAMHUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPO(U3HKH;

(dbopMupoBaHHE YMEHUI IPUMEHSATh TEOPETUUYECKUE 3HAHUS 1711 00BACHEHUS (PU3MUECKUX
SBJICHUH B TIPUPOJIE U JUTS IPUHATHUS NPAKTHUECKUX PELICHUH B MOBCEIHEBHON KU3HU;

OCBOEHUE CIIOCOOOB PEILICHUs Pa3IMYHbIX 33]a4 C SBHO 33/JaHHOMN (PU3HUECKON MOJEIBIO,
3aja4, MOJPAa3yMEBAIOLIUX CAMOCTOSATEIBHOE CO3AaHuEe (U3UUYECKOM MoJeNnu, aJeKBaTHOU
YCIIOBUSIM 33J]a4i, B TOM YHCJIE 33]1a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3NYECKMX OCHOB M TPHHLUIIOB JEHCTBUA TEXHUYECKHUX YCTPOUCTB U
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPY’KAIOILIYIO CPEy;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOTO IUIAHUPOBAaHHUS U MPOBEACHUS (U3NUECKUX
HKCIIEPUMEHTOB, aHajllM3a W UHTepIpeTanud HWHGOpMalKU, OIpeneieHus] JI0CTOBEPHOCTH
MIOJIy4YE€HHOT'O pe3yJIbTara;

CO3/IaHUE YCJOBUM ISl Pa3BUTHUS YMEHHH MPOEKTHO-UCCIEA0BATEIHCKON, TBOPYECKOM
JESTEIHOCTH;

pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIBHOCTH, CBI3aHHOMN C (PU3UKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOn€éHHBIA ypOBEHb H3Yy4EHUS
ydueOHoro mpenmera «Du3uka» Ha ypOBHE CpeaHEro oO0Iero oOpa3oBaHUs BbIOMpaeTCs
00yYaromuMucs, TUIAHUPYIOIUMHI POAODKEHHE 00pa3oBaHMs MO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MTPOQUIIS.



MECTO YYEBHOI'O IPEJJMETA «®U3UKA» B YYEBHOM IIJIAHE

Ha usydenne gusuku (yriyOJE€HHBIN YPOBEHb) HA YPOBHE CPEAHETO O0IIETro 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kiacce — 170 vacos (5
4acoB B HEJIEIIIO).

[Ipennaraemslii B mporpamme 1no (Gusmke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SIBIIIETCS. PEKOMEHJIOBAHHBIM, YYHTENb JEaeT BBHIOOpP MpPOBEICHHS 1a00paTOpHBIX padboT u
OTIBITOB C YYETOM UHIUBUAYaTIbHBIX 0COOEHHOCTEN 00yUatOIIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Paznen 1. Hayunblii MeTO MO3HAHUSA PUPO/bI.

Ousuka — (yHIaMEeHTalbHas Hayka O mpupoje. HayuHblid METOA MO3HAHHUS U METOMBI
ucciieIoBaHus (PU3NYECKUX SIBIICHUH.

DKCIIepUMEHT U TeOpus B Mpolecce Mo3HaHus Npupoabl. Habmrogenne u sKCriepuMenT B
buzuke.

Crioco6b1 u3MepeHns (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIHHBIC
pUOOpPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3NYECKUX SBICHUN MU MPOLECCOB (MaTepuaybHas TOYKA, aOCOIIOTHO
TBEPOE TEJI0, UlealbHasl )KUKOCTh, UJI€aIbHBIN I'a3, TOUEUHBIH 3apan). ' unoresa. ®uznueckuit
3aKOH, TPaHUIIBI €70 IPUMEHUMOCTH. PU3ndecKas TEOpHUs.

Ponp u mecto ¢u3uku B (HopMHpPOBaHMM COBPEMEHHOM HaydyHON KapTUHBI MUpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

W3mepeHne cCuibl TOKAa M HaNpsKEHUS B LENHM IOCTOSHHOIO TOKa IPH I[OMOILU
AQHAJIOTOBBIX ¥ U(POBBIX H3MEPUTEIHHBIX TPHOOPOB.

3HakoMCTBO ¢ HUppoBoil maboparopueil no ¢usmke. Ilpumepsl n3mepeHus: GU3NIECKUX
BEJIMYUH IIPU IIOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Pa3pen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe nBukeHuE. OTHOCUTEIBHOCTb MEXaHM4ecKoro nswkeHus. Cucrema
OTCYETA.

[Tpsamas 1 oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BekTOp MaTepHaJbHONW TOYKHM, €ro IPOEKIMM Ha OCH CHCTEMBI KOOPJMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. ClloKeHUE NepeMeleHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE U paBHOYCKOPEHHOE NMPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOpPIMHAT,
CKOPOCTH, YCKOPEHHUS U MYTH MaTepuaibHON TOYKU OT BPEMEHH U UX TPaPUKH.

CBobosHOe majeHue. YCKOpeHHe CBOOOJHOro mnajaeHus. J[BukeHue Tena, OpOIIEHHOTIO
MOJ1 YIJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepUaIbHON TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOUYKH IO OKPYKHOCTH. YTJ0Bas 1
auHelHas ckopocTb. llepmon u wacrora oOpamenusi. LlenTpocTpemutensHoe (HOpMaiIbHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHudeckue YCTpOMCTBA U TEXHOJIOTMYECKHE IPOLECCHI: CIUAOMETP, IBHKCHHUE
CHapsJI0B, LIETIHbIE, IIecTepEHYAThIe U PEMEHHBIE Nepeiay, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mopenb cucTeMbl 0OTCUETA, MILTFOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHK ABUKECHUSI.

Crioco0bI HcceJOBaHuUs IBUKEHHH.

NnnrocTpanus npeneapHoro nepexoaa 1 U3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nBuxeHus tena, OpoIeHHOr0 O] YIJIOM K TOPU30HTY M TOPHU30HTAIIBHO.

HampaBnenue CKOpOCTH NpU JBUKEHUU IO OKPYKHOCTH.



[IpeoOpazoBanme yIriioBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHHE TyTeH, TPAGKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbBIX
CUCTEMax OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npaKmMuKym.

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

W3mepenne ycKOpeHUss TpU MPSAMOJIUHEHHOM pPAaBHOYCKOPEHHOM JIBIDKEHHH 10
HAKJIOHHOM IJIOCKOCTH.

Hccnenopanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHus: CBOOOAHOIO majieHus: (p€KOMEHJ0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3ydenue nBuxKeHHs Tena, OPOLUICHHOIO FOpU30HTaNbHO. [IpoBepka rumoTessl o mpsiMon
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXY NAIBHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yueHune nBUXKEHUA Teja M0 OKPY>KHOCTU € TOCTOSHHOW 110 MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoroHa. MHeprnaibHbie cucTeMbl 0TCUéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HemneprmanbHbie cUCTEMBI OTCUETA (OMpEIEICHIE, IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HeroToHA 117151 MaTEpUAIBHON TOYKH.

Tpetuit 3akoH HbptoToHA 1151 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOpPEHHsI CBOOOJAHOTO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI M OT Teorpaduyeckoil mupoThl. J[BrokeHHWE HEOSCHBIX TEl H UX
crnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOpOCTb.

Cuia ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, IBIKyIIErocs ¢ yCKOpeHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUsT CKOJbXEHUA M CHJIA TPEHUS TOKOS.
Kosddumuent tperus. Cuna CONpOTHBICHUS TPU JBIKCHUHM Tella B KUIAKOCTH WJIM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHUE MPOLECCHl: MOAIIMIIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGmronenue nrkeHus Tel B MHEPIIHUAIBHBIX M HEMHEPIMATBHBIX CUCTEMaX OTCUETa.

[IpuHIUIT OTHOCUTENBHOCTH.

Kadyenue nByX UMIMHIPOB WJIM IIAPOB Pa3HOM MAacChl C OJWHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOMIEH MPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACChI TEJa
Ha €r0 YCKOPEHUE B UHEPLMAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YJIbTATE B3AUMOICHCTBHS TEN.

N3mepenne macce 1o B3auMOJICUCTBHUIO.

HesecomocTs.

Bec Tena nmpu yCKOpEHHOM NMOIBEME U MIAJEHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKkmukKym.

W3mepeHne paBHOACHCTBYIOIICH CHJI P IBMKEHUU OpycKa 110 HAKJIOHHOM MIOCKOCTH.

[IpoBepka rUMOTE3bI O HE3aBUCMMOCTH BPEMEHHU JBIKEHHS OpycKka MO HaKJIOHHOMN
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B IMPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHnue qBUKEHHS CUCTEMBI TEJl, CB3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKHil OJI0K.

N3mepenune kodddummenTa TpeHus Mo BEIWYHHE yTI0BOr0 KO3 (HUIlMeHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanne JBWKEHUS Opycka MO HAKJIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3yueHue nBUXKEHUS IPpy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAOE Teino. [locTynarenbHoe U BpalaTeIbHOE IBUYKEHUE TBEPJOTO Tea.
MOMEHT CHJIbl OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

VYcroitunBoe, HEYCTOMYMBOE, O€3pa3InYHOE PABHOBECHE.

TexHUUecKue yCTPONCTBA U TEXHOJIOTMYECKUE MPOLIECCHl: KPOHLITEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomol, npaKmuKym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUS.

KoHcTpynpoBaHye KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue yCcTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIETO IJI0IA/(b OIOPHI.

Tema 4. 3akonvl coxpaneHusn ¢ Mexanuxe.

NMiynbc MaTepUallbHOW TOYKH, CUCTEMbI MaTepHUaNIbHbIX TOYeK. L[eHTp macc cuctemsbl
MaTepHalbHBIX TOYEK. Teopema O JBUKEHHUH LIEHTpa Macc.

NMiynbc cuiibl 1 M”3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

MoMeHT umMmIynbca MaTepuanbHOM TOukM. [IpencTtaBieHuMe O COXpaHEHHH MOMEHTa
MMITyJIbCa B IEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MaloM W Ha KOHEYHOM mnepemerieHuu. ['paduueckoe mnpencrasieHue
paboThI CHITBIL.

MOIIHOCTD CHJIBL.

Kunerndeckasi sHeprus MmaTepualibHOW TOYKU. Teopema 00 M3MEHEHMHM KUHETHYECKOU
SHEPrUM MaTepUAIbHON TOUKH.

[loTeHumanbHble U HEMOTEHUUANbHBIE cuibl. [loTeHnmnanbHas >Heprus. [loTennuansHas
SHEprust ynpyro aegopmMupoBaHHOW NpyxHUHBI. [loTeHIMaNIbHAs HEPTrHsl Tela B OJHOPOAHOM
rpaBuUTaiMOHHOM Tosie. [loTeHnuanbHast SHeprus Tena B TPAaBUTALIMOHHOM I0JI€ OJAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropas kocMudeckast cKopocTb. TpeTbst KoOcCMUYeCKasi CKOPOCTb.

CBs13b pabOTHI HEMOTCHIIMATBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW DHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPaHEHMSI MEXaHHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymu 17 UA€albHOM >KHUJKOCTH Kak CJEACTBUE 3aKOHA COXPaHEHHS
MEXAHUYECKOM dHEPTUN.

TexHuueckue yCcTpoONCTBAa M TEXHOJOTMYECKHE MPOLECCHI: JABUKEHHE PAKET, BOJAOMET,
KOMNEp, MPYKUHHBIN MUCTONET, THPOCKOTI, (PUTYpPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsI UMITyJIbCa.

PeaxkTnBHOE ABMKEHME.



N3MepeHne MOIIHOCTH CHUITBI.

W3MeHeHne 3HEpruM Teja IPU COBEPIIEHNUN PaOOTHI.

B3anmuble npeBpalieHuss KUHETUYECKOW W MOTEHIMAJbHOW YHEPTHil MpU JACHCTBUM Ha
TEJIO CUJIBI TSDKECTU M CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npu cBOOOIHOM MaJCHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsl, npaKkmuxym.

N3mepenne ummyJsibea Tena no TOpMO3HOMY ITyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIEIH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TATH.

CpaBHEHHE U3MEHEHMS UMITYJIbCA T€JIa C UMITYJIbCOM CHUIIBIL.

HccnenoBanue coxpaHEHHs] UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUM.

W3mepeHre KNHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHUS TOTEHIMAIBHOM HEPIruu NPY>KUHbBI C padOTON CUJIBI TPEHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMKCHUU TeJla 0 HAKJIIOHHOW TJIOCKOCTH.

Pa3nea 3. MoJsiekyasipaas (pu3uKa ¥ TepMOAUHAMHUKA.

Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHoBHbBIE TMOJIOKEHUS MOJeKyJsspHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe aBHKeHHE. XapakTep IBHKEHHUS U B3aHUMOJCHCTBUS
yacTul] BeniectBa. MoJienn CTpoeHHs Ta30B, KHUIKOCTEH U TBEPABIX Tl U O0BSICHEHNE CBOMCTB
BElleCTBA Ha OCHOBE J3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeuiectBa. [locrosunas ABorazapo.

TemnnoBoe paBHOBecue. TemmepaTypa u crocobbl e€ u3mepenus. lllkama TemmepaTyp
Lenbcus.

Mopenp uaeanbHOro ra3a B MOJIEKYJSPHO-KMHETUYECKOW TEOpUHU: YACTHULIBI Ta3a
JBUKYTCS XaOTUYECKH U HE B3aUMOJAEUCTBYIOT APYT C IPYTOM.

['a3oBble 3akoHBL. YpaBHeHue MenneneeBa—Kuamnelipona. AOcontoTHas Temmeparypa
(wkanma temneparyp KeneBuna). 3axon JlampToHa. M3ompomecchl B uaeallbHOM rase cC
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHne H30MPOLECCOB: U30TEpMa,
n30x0pa, uzobapa.

CBs3p MEXIy /[OaBIEHUEM U CpeAHEW KHHETUYECKOW DSHEpPrHel IOCTYNAaTeIbHOrO
TEIUIOBOTO JBMKEHHUS MOJIEKYJ HAEaJbHOr0 Ta3a (OCHOBHOE YpaBHEHHME MOJIEKYJISIpPHO-
KUHETHUYECKOU TEOPUH UJI€ANIbHOTO rasa).

CBsi3p  aOCONIOTHOM  TeMmepaTrypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHel
KMHETUYECKOW YHEPTUEH MOCTYNAaTENbHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHu4eckue YCTPOMCTBA M TEXHOJOTHYECKHE TIPOIIECCHI: TEPMOMETp, Oapomerp,
[I0Jly4Y€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu 1BUKEHHUS YacTHUL] BEIIECTBA.

Mopenb GpOyHOBCKOTO IBUXKEHUS.

Buneopoiuk ¢ 3anuchio peaqbHOro OpOYHOBCKOT'O JIBUKEHUS.

Juddy3us xuakocrei.

Mogens onbita IITepna.

[IpuTsxeHne MOJIEKYI.

Mopnenu KpUCTaJUIMYECKUX PEIMIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKkmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHUS TEIJIOBOTO PAaBHOBECHS MPU TEIIOOOMEHE MEX Iy
ropsiuei U X0JIOJAHOU BOJOM.

W3ydyeHne u30TEpMUYECKOro Tpoliecca (pEeKOMEHJ0BAaHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

N3ydenue n30XopHOTO Mpouecca.

10



N3ydenue nzobapHoro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoguHamMuueckast (TH) cUcTeMa. 3ajaHnve  BHEIIHUX  YCJIOBUM  JyIs
TEPMOJIMHAMUYECKON  cUCTeMbl. BHemHume wu  BHyTpeHHue napameTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbI KaK CpPEeJIHHE 3HAUYEHUS BEIMYMH, ONUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Havano tepmoauHamuku. CaMonpou3BoibHAas pesakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpbHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YpPAaBHEHMH: YypaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEW >HEPTUH. Y CJIOBUS MPUMEHUMOCTH
TOM MOJENIU: HHU3Kas KOHIEHTpAIMs 4YacTUIl, BBICOKHE TeMIlepaTypbl. Bripaxenue s
BHYTPEHHEH SHEPTrUU OJHOATOMHOTO UAECAIIBHOTO ra3a.

KBa3ucrtarnueckue u HECTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoArHaMuKe. Beruncienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crmoco® HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEePMOJIMHAMUYECKOU
CHCTEMBI Oe3 coBeplIeHUs: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonuuectBo Temnorel. Temnoé€MkocTh Tena. YAelbHAass W MOJSpHas TEMJI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeIUIOTa CropaHus ToluiMBa. Pacuér konmyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguabaTHoM mpoiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHss sHeprus. KomuuecTtBo TemnoTel U pabdorta
KAaK MEpbl U3MEHEHUsl BHYTPEHHEN SHEPIrUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIi PAaBHOBECHBIX IIPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIAMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

BTtopoiil 3aKk0H TEpMOJIMHAMUKH I HEPABHOBECHBIX IMPOILIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT OoJiee XOJIOAHOrO Tela K Oosiee Harperomy Oe3 kommneHcanuu (Kmaysumyc).
HeoOpaTMOCTh MPUPOIHBIX ITPOLIECCOB.

[TpuHMne! AeiicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KII1/1. [ukn Kapho.

OKOJIOTUYECKHE ACTIEKThl UCIOIb30BaHUs TEIUIOBBIX ABUrareneil. TemnoBoe 3arps3HeHHe
OKPY’KaIOIIEeH Cpesbl.

TexHnyeckue ycTpoHCTBAa M TEXHOJIOTMUECKHE MPOLECCHI: XONOAMIBHUK, KOHAUIIMOHED,
TU3eTbHBIA W KapOIOpaTOpPHBIM JBUTATEeNH, MapoBas TypOWHA, TOTYyYEHHE CBEPXHHU3KHUX
TEMIEpaTyp, YTWIN3alUS «TEIUIOBBIX» OTXOJ0B C HCIOJb30BaHWEM TEIUIOBOTO HAacoca,
YTHIIM3ALKS OMOOPTaHUYECKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETUIOBOM U DIIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHne TemMrepaTypsl IPH aI1adaTHYECKOM PaCIIMPEHUH.

Bo3nayniHoe orauso.

CpaBHeHHE yJI€IbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObI U3MEHEHUsT BHYTPEHHEH YHEPTHUH.

HccnenoBanue aanabaTHOro mporecca.

KoMmbroTepHbie MOJIEH TETUTOBBIX TBUTATEICH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKkmuKym.

N3mepenne yaenbHOU TeMT0EMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOTo npoiiecca.

N3yueHne B3aUMOCBS3M DHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSL U TEMIIEpaTyphl
KHTIEHUS JKUIKOCTEM.
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Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobwi.

[TapooOpa3oBanue u KoHAeHcalus. Vcnapenwe W KureHwe. YJenbHas TemioTa
napooOpa3zoBaHusl.

Hacebimennsie 1 HeHachlllleHHbIe mapbl. KadecTBeHHAass 3aBUCUMOCTh IIOTHOCTH U
JABJICHUsI HACBIIIEHHOIO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTbh OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT JJaBJICHUS B KUIKOCTH.

BrnaxxHocTts Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

Teépnoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHH30TPOIHS CBOWCTB KPUCTAJLIOB.
[InaBnenue u kpuctauMzanus. Y aelnbHas TerioTa miaasienus. CyonuManusi.

Hedopmaruu tBEpHoro tena. Pactsokenme u cxartwe. Casur. Moayns FOnra. Tlpenen
yOpyrux aedopmanuii.

TemioBoe pacuIMpeHne KUAKOCTEH W TBEPABIX TeN, 00BEMHOE U IMHEHHOE paCIIUpEHUE.
AHrapMOHHM3M TEIUIOBBIX KOJEOAHUN YacTHUI[ BEIIEeCTBAa KaK MPUYMHA TEIJIOBOTO PACHIMPEHUs
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue sHEprUM B (Pa30BBIX MEepexoax.

YpaBHeHHE TEIUIOBOTO OalaHca.

[ToBepxHocTHOE HaTsKeHUE. KoadduiueHT moBepXHOCTHOTO HaTshkeHUs. KanunspHbie
saBJieHUd. /aBieHue noJ MCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. Dopmyna Jlamaca.

TexHuueckue YCTpOMCTBA U TEXHOJOTMYECKHUE IMPOLECCHl: KUIAKUE KPUCTAJUIbL,
COBPEMEHHBIC MATEPUAIBI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBILLIEHHBIX MTAPOB.

Kunienne. Kunenue npu nOHUKEHHOM J1aBJICHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUTBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

Croco6b1 U3MEpEeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHusl M MIIABJIEHUS KPUCTAITMYECKOTO BELIECTBA.

Bune! nepopmanuid.

HaGnronenue mManbix aegopmanuii.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenne yaenbHOM TEeIIOTHI MJIaBIEHUS JIbJA.

N3yueHue CBOMCTB HACBHIIICHHBIX NAPOB.

N3mepenne abCcomOTHOM BIAXKHOCTH BO3/IyXa M OIEHKA MAacChl TApOB B TTIOMEIICHHH.

W3mepenue koduirenTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenne moayis FOHra.

Hccnenoanue 3aBUCUMOCTH AeQOpMaIiKi pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHJIBI.

Pasnen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe none.

DneKkTpu3anus Tel U e€ MpOsBIEHUs. DJIEKTPUUYECKUU 3apsal. JBa BHAA AIEKTPUUECKUX
3apAnoB. [IpOBOAHMKM, AMAIEKTPUKH M MOJYIPOBOJHUKH. ODJIEMEHTAPHBIN JJIEKTPUUYECKUN
3apsii. 3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsija.

B3anmoneiicteue 3apsanoB. Toueunsie 3apsaapl. 3akoH KynoHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31eKTpUUYECKUe 3apsi/ibl.
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Hampsox€aunocTs  dnektpudeckoro mojs. [IpoOHbd 3apsa. JIuHUM  HanpsHKEHHOCTH
ANIEKTpUYeCcKOro nosst. OQHOPOIHOE INEKTPUUYECKOE ITOJIE.

[ToTeHIMaTbHOCTD AIEKTPOCTATUYECKOIO MOJsA. Pa3HOCTh NMOTEHIIMANOB M HaIpSKEHUE.
[loTrenuumanpHast  3Heprusi  3apsjga B ANEKTPOCTATHYECKOM  TIOJIE. [ToreHuman
3JIEKTPOCTATHYECKOr0 mojsA. CBfA3b HANPSHKEHHOCTHM IOJISI M PAa3sHOCTU IMOTEHUUAIOB IS
AIEKTPOCTATUYECKOTO MO (KaK OJJHOPOAHOTO, TaK U HEOTHOPOHOTO).

[IpuHUUI Cynepno3uIUK JIEKTPUYECKHUX MTOJIEH.

[Tone ToueuHoro 3apsia. [lone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apsHKeHHOro 1o o0bEMy mapa. Ilome paBHOMEpHO 3apsKeHHOW OECKOHEYHON IUTOCKOCTH.
KapruHbl TMHUNM HANPSIKEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIUAIbHBIX IIOBEPXHOCTEN.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECUS 3apsJI0B.

JM3IeKTpUKU B 3JIEKTPOCTATHUECKOM MOJI€. J{u3aeKkTpudecKkas NpoOHUIIaeMOCTh BEIIECTBA.

Konnencarop. DNEeKTpOEMKOCTh KOH/JIEHCATOpA. DNEeKTpOEMKOCTh IJI0CKOTO
KOH/JIEHCATOopa.

[lapanmnensbHoe  coeauHeHue  KoHAeHcaTopoB.  llocnmenoBaTenbHOE — coenMHEHHE
KOHJICHCAaTOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

JIBr>KeHUE 3apsKEHHOW YaCTULIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4eckue yCTpONCTBa M TEXHOJOTHMUECKHE MPOLECCHI: 3JIEKTPOCKOIL, 3JIEKTPOMETP,
AJIEKTPOCTATUYCCKAS 3alTUTA, 3a3EMJICHHE JIICKTPONPHOOPOB, KOHICHCATOPHI, TeHepaTop BaH ne
I'paada.

Hemoncmpayuu.

VYeTpoicTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsHKCHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TT0JIE IBYX 3aPsKEHHBIX IIACTHH.

Mogens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AIEKTPUYECKOM IOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

YCTpoKCTBO U AEMCTBUE KOHAECHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJICKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT TIUIONIAJAM  IUIACTHH,
PacCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEprusi MEKTPUIECKOTO TOJIs 3apsHKEHHOT0 KOHJIEHCATopa.

3apska 1 pa3psiika KOHIAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

OueHka cul B3auMOJEICTBUSA 3apsKEHHBIX Tell.

HabGmronenue nmpeBpalieHus: SJHEPTUN 3aps>KEHHOTO KOHJIEHCATOPa B SHEPTHIO M3ITYYCHUS
CBETOJIMO/IA.

N3yuenne mpoTekaHus TOKa B IETH, COAECPKAIICH KOHACHCATOP.

Pacripenenenrie pa3HOCTH TOTEHIMANOB  (HANPSOKEHHS) TIPH  MOCIEAO0BATEIHHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOPA YE€pe3 Pe3UCTOop.

Tema 2. Ilocmoannulit I1eKmpuyecKuii mok.

Cuia Toka. [TocTOSIHHBIN TOK.

VYcnoBusi CymeCTBOBaHMS TOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. VICTOYHMKM TOKa.
Hampsoxenne U u 31C é&.

3akon Oma 1S ydacTKa Lenu.

ONEKTPUUECKOE  COMPOTUBJIEHUE.  3aBUCUMOCTb  CONPOTUBIEHUS  OJHOPOJIHOTO
MPOBOJIHMKA OT €ro JUIMHBI WM IUIOMIAJU IOMEPEYHOr0 CEUYCHHS. YIEIbHOE COMPOTHBIICHUE
BEILECTBA.

13



[locnenoBarenpHOE, NapAJIENbHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTb 3JEKTPUUECKOT0 TOKA. TemioBas MOLHOCTb, BbIIEIsIEMasi HA PE3UCTOPE.

OJIC u BHYTpeHHEE CONPOTHUBJICHUE MCTOYHMKA TOKa. 3akoH Oma g MOJTHOM
(3aMKHYTOM) 3JIEKTpUUECKOMN 11eni. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHue.

KoHzeHcaTop B Lienu MoCcTOSIHHOTO TOKa.

TexHuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTar, CYETUHK AIEKTPUIECKON SHEPTIUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HANPSHKEHUS.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIIbl
HaKaJINBaHUs U CBETOIHOJA.

3aBUCHUMOCTb CONPOTUBJIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, ILJIOLIAAU
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKa OT COINPOTUBJICHHS HPU IMOCTOSIHHOM
HaIpsKECHUU.

[Tpsimoe u3zmepenne DJ1C. KopoTkoe 3aMblkaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKa
BHYTPEHHETO COIPOTUBIICHUS.

Crioco0bI coeMHEHHsI ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXIY MOJIKOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue cMEIaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro ConpoTUBIEHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJIs1 JIaMITbl HAKaJIMBAHHUS.

YBenuueHue npeena u3MepeHus ammnepmeTpa (BOIbTMETPA).

Nzmepenne DJIC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanne 3aBucumoctu J/[C ralbBaHUYECKOr0 2JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DNeKTpUUYecKas MNPOBOAUMOCTh PA3JIMYHBIX BELIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEeMIIepaTyphl.
CBepxnpoBOIUMOCTb.

DIIEKTPUYECKHH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass M TNPUMECHAas MPOBOAMMOCTb IOJYTPOBOJIHUKOB.
CaoiicTBa p—n-niepexoa. [lomynpoBoHUKOBbIE TPHUOOPHI.

ONEKTPUYECKUH TOK B JIEKTPOJIMTAX. DJIEKTPOIMTUUYECKAS TUCCOLMALUA. DIJIEKTPOJIU3.
3akonbl Dapazes A1 3IEKTPOIINA3a.

OneKTpuuecknii Tok B Tra3ax. (CamMOCTOATENbHBIH M HECAMOCTOSITEIBHBIM pa3psl.
PaznuuHblie TUIIBI caMOCTOATENbHOTO pa3psana. Monnus. [nazma.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Ta3opa3psaHble JIaMIIbl,
AIIEKTPOHHO-JIy4eBast TpyOKa, MOJyIPOBOJAHUKOBBIE MPHUOOPHI: MO, TPaH3UCTOp, (poTomuon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OSJCKTPOHHAS
MHUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.
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[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHsbI 3nekTpoauza dapazes.

HckpoBoii pa3psii ¥ MPOBOJIUMOCTb BO3IyXa.

CpaBHeHuE NPOBOAMMOCTH METAJJIOB U ITOJYIIPOBOJHHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTHOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsl, npaKkmuxym.

Habmroienue snexktpomnusa.

N3mepenue 3apsia 0JHOBAJIEHTHOIO MOHA.

HccnenoBaHuie 3aBUCIMOCTH CONTPOTUBIICHUS] TEPMOPEZUCTOPA OT TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.

Du3nYeCKHil MPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEJIbHbIE  IOTPEIIHOCTH  M3MEpeHUN  ¢u3nyeckux BeauyuH. OLeHKa TI'paHUll
MOTPEIIHOCTEH.

[IpoBeneHNE KOCBEHHBIX W3MEPCHHM, WCCIICJOBAHHA 3aBHUCHMOCTEH  (DH3MYECKHX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX THIOTEe3 (BbIOOp M3 PabOT, OMUCAHHBIX B TEMATHUECKUX
pazzaenax «Y4eHUYEeCKH IKCIIEPUMEHT, JTAO0OpaTOpHBIE paObOTHI, MPAKTHKYM)).

MexknpeaMeTHbIe CBSI3H.

N3yuenune kypca pusuku yriay0n€HHoro ypoBHs B 10 kimacce oCyIIECTBISETCSA ¢ YUETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBSA3€M C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUHU,
reorpadu U TEXHOJIOTHH.

Mesxicnpeomemusie nOHAMUA, C6A3AHHBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHWE, HAY4HbIM (akr, rumores3a, (u3ndeckas BeJIMYMHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIIHLHBIC
npuOopsbl, udposas 1adopaTopusl.

Mamemamuxka: peunieHue cucteMbl ypaBHeHHMH. JluneiiHas ¢yHkums, mnapabona,
runep6oia, ux rpaduku u cBoiicTa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M HMX MNPOEKIUH HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanuueckoe JBMKEHHE B )KUBOH mpupojae, auddysus, ocMoc, Term1oo0MeH
JKUBBIX  OpraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKaroulel  cpeabl,  yTUIU3aLus
OMOOPraHNYECKOro TOIJIMBA Ul BBIPAOOTKH «TEIMJIOBOI» M 3JEKTPOIHEPIHH, MOBEPXHOCTHOE
HaTSHKEHHE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJE, HNEKTPUUECKHUE SIBJICHUS B dKUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJyYyeHHe HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEH U
ra3oB, JKUIKHE KPHUCTAUIBI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, DJIEKTPOIUTHUYECKAs
JUCCOLIMAIus, TajlbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue JBUKEHUH C UCIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUAKOTO TPEHMsT B TEXHUKE, CTATUYECKHME KOHCTPYKIMM (KpPOHIUTEWH, peméryaTbie
KOHCTPYKIIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHHUS] MEXAaHUKH B TEXHUKE (TUPOCKOI, BOJOMET
U JIpyrue), IBUraTellb BHYTPEHHErOo CropaHusi, mnapoBas TypOHHA, OBITOBOW XOJIOAWJIBbHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIyYEHHS COBPEMEHHBIX MaTepuaioB, B TOM 4HCIE
HAaHOMATEpHaJOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIBI, TOIYIIPOBOAHUKOBBIE IPUOOPHL, TaJlbBaHUKA.

11 KJIACC

Pasnen 4. DaekTpoauHaMuKa.
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Tema 4. Mazhnummnoe none.

BzauMopeiicTBuE NOCTOSSHHBIX MAarHUTOB M MPOBOJHHMKOB C TOKOM. MarHuTHOE IMOJeE.
Bekrop marautHO#M MHAyKIUU. [[pUHIUIT CyNeprno3uiid MarHUTHBIX Tojed. JIMHUM MarHUTHOM
WHYKIUU.

MarautHoe mojie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KAaTyIIKH M KPYTOBOI'O
BUTKA). OnbIT Dpcrena.

Cuna Amrnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HampaBlieHHE€ W MOJIYJb. JIBUXKEHUE 3apsHKEHHOM YacTULBI B
OJIHOPOJAHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

MarunutHoe nojie B Beuectse. GeppoMarHeTHKH, Mapa- U 1uaMarHeTUKH.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECChl: MPUMEHEHHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, DJICKTPOABHTraTeNb $IKOOU, YCKOpUTEIN
3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KaptuHa nuHMI WHAYKIMM MarHATHOTO TIONS TOJOCOBOTO U MOIKOBOOOPA3HOIO
MOCTOSTHHBIX MarHUTOB.

KaprtvHa nuHMA MarHUTHOM HWHIAYKUMU TMOJS JUIMHHOTO NPSIMOTO NPOBOJHUKA U
3aMKHYTOTO KOJIBI[EBOT'O ITPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumMopeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

HabGmronenue nBukeHUs MmydKa 3JIeKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS STEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIIICKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

HccenenoBanue MarHUTHOTO MOJISl TOCTOSSHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

N3mepenue cuisl AMmepa.

N3yueHune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OrnpezenieHrie MAarHUTHON WHAYKITMU HA OCHOBE U3MEPEHUS CUIIBI AMIiepa.

Tema 5. dnexkmpomazHumnan uHOYKYUs.

SBnenue snexTpoMarHuTHOM MHAYKIUH. [loTOk BekTOopa MarHuTHOM MHAYKIMH. DJIC
WHIYKUMW. 3aKOH 3JeKTpoMarHuTHOM uHaykuuu Dapanes. BuxpeBoe snexkTpuueckoe moJie.
Toxku dyko.

OJ1C uHAYKIIMU B TPOBOJHUKE, TBUKYIIEMCS] B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymika HWHAYKTMBHOCTHM B 1€MU TMOCTOSHHOTO TOKa. SIBieHue
camouHaykuuu. IJ1C caMOMHIYKIIHH.

DHeprusi MarHUTHOTO TOJIsl KaTYLIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKUE TMPOUECChl: HWHAYKIMOHHAS IeYb,
COJICHOM]I, 3alTUTa OT JJICKTPU3AIMH TEJ TIPH JIBIPKEHUH B MAaTHUTHOM T10JI€ 3E€MITH.

Hemoncmpayuu.

HabGnronenue siBeHUs 3JI€KTPOMAarHUTHON WHIYKITUH.

UccnenoBanune 3aBucumoctd I/JC HMHIYKIMM OT CKOPOCTH H3MEHEHUsS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEHOW) TpyOe.

SIBneHre caMOMHIYKIUU.
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Uccnenosanue 3aBucumoctu IJIC caMOMHIYKIIMM OT CKOPOCTH M3MEHEHHSI CHUJIbI TOKA B
LICTIN.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomel, nPAKMUKYM.

WccnenoBanue siBJICHUS AIEKTPOMATHUTHON MHAYKITUU.

OnpeneneHre MHIYKIMU BUXPEBOIO MArHUTHOTO TMOJIS.

WccnenoBanue siBIeHUS CAMOMHIYKIUU.

COopka MojIeNH AJIEKTPOMAarHUTHOT'O TeHEpaTopa.

Pa3zneua 5. Kosie0anus 1 BOJIHEI.

Tema 1. Mexanuueckue Koieoanus.

KonebarenbHas cucrema. CBOOOIHBIEC KOJIEOAHMS.

I'apmonnueckue  koneOanus. KuHemarmdeckoe W JUHAMHUYECKOE  OIKCAHHE.
DHepreTHYecKoe  ONUCaHMe (3aKOH  COXpaHEHUsT MEXaHU4eckoll  sHepruu). BwiBoa
JTUHAMHUYECKOTO OINHUCAHMUS TapMOHUYECKHUX KOJIeOaHWM W3 WX DHEPreTHYECKOro U
KUHEMATHYCCKOTO OIMCAHMS.

Amrutyna U ¢asa kosneOanuil. CBsi3p aMIUIMTYABI KOJ€OAHUI MCXOAHON BEIMYUHBI C
aMIUIMTYAaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS.

ITepuon u yactora konebanuii. [lepnoa ManbIx cBOOOHBIX KOJEOAHUH MAaTeMaTHUYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJICOaHHI TTPYKUHHOTO MasTHUKA.

[TonsTe o 3aryxaroumx KojeOaHusix. BoiHyxaeHHble KoneOanusi. Pe3onaHc.
Pe3onancHas kpuBas. BinusiHue 3aTyxaHus Ha BUJ] pe30HAHCHON KpUBOM. ABTOKOJIE0aHUSI.

TexHu4eckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLECChl: METPOHOM, 4Yachl, Kaueiw,
MY3bIKQJIBHBIE HHCTPYMEHTBI, ceficmorpad.

Hemoncmpayuu.

3ammck K0ae0aTeIbHOrO ABMKCHHS.

Habmroienue He3aBUCUMOCTH NIEpUOa MajlbIX KOJIeOaHUi rpy3a Ha HUTU OT aMIUIUTYIbIL.

HccnenoBanue 3aTyxammux KoiaeOaHU U 3aBUCUMOCTH TI€pHOa CBOOOIHBIX KOoJieOaHUM
OT COIPOTHUBJICHHUS.

HccnenoBanue koiebaHWil rpy3a Ha MAacCUBHOM MpYXHHE C IEJIbl0 (OpMUpPOBAHUS
MpeJICTaBICHU 00 naeanbHON MOJENN MPYKHHHOTO MasiTHHUKA.

3aK0oH COXpaHEHUs YHEPTUHU MPHU KOJIEOAHUIX IPy3a Ha MPYKUHE.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIHA.

Hab6monenue pezonanca.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPYKMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB ABM)KEHUS TENa B X0JI€ KOJIeOaHH Ha YIIPYroM MOJABECE.

N3yuenune qBUKEHNS HUTSHOTO MasITHUKA.

[TpeoOpazoBaHue YHEPTHH B MPY>KUHHOM MAasTHUKE.

HccnenoBanme yObIBaHUS aMILTATYAbI 3aTyXaIONUX KOJICOAHUH.

HccnenoBaHue BRIHYKIEHHBIX KOJICOAHHIA.

Tema 2. Dnexmpomaznummnoie Koiebanus.

Konebatenbupiit kKOHTYp. CBOOOHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
kosnebaTesbHOM KOoHType. Popmyna Tomcona. CBA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYON CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aK0oH COXpaHEHUs YHEPTUU B HJICaTLHOM K0JIe0aTeTbHOM KOHTYPE.

3aryxawiiue JJIeKTPOMarHuTHbIE KoyeOaHUsl. BBIHYXICHHBIE DJIEKTPOMArHUTHBIC
KOoJICOaHMS.

[lepemenHbIll TOK. MOIIHOCTH NEPEMEHHOTO TOKa. AMIUIUTYAHOE M ACHCTBYIOLIEE
3HAYEHHUE CHJIBI TOKA U HAMPSHKEHUS TIPU Pa3IMdHON (hOopMe 3aBUCUMOCTH TIEPEMEHHOTO TOKA OT
BPEMEHU.
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CuHycouanbHbIM IEPEMEHHBIN TOK. Pe3ucTop, KOHJAEHCATOp M KaTyllKa MHAYKTUBHOCTH
B LIENIH CHHYCOUAAJIIBHOIO IIEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneanbublii Tpanchopmarop. IIponsBoncTBo, nepenada U norpeOieHue 3IEKTPUIECKON
SHEPIHH.

OKOJIOTUYECKUE PHUCKHU IIPU MPOU3BOIACTBE 3JIEKTpPOdHEpruu. KynbTypa HCHOIB30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHnyeckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: DJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOThl CBOOOJHBIX KOJIE€OaHUN OT MHyKTUBHOCTU U EMKOCTH KOHTYpA.

OcumsuiorpaMMBbl 3JI€KTPOMArHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXaroIMKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopnenb 371eKTpOMarHUTHOTO TeHepaTopa.

BhIHyX/1eHHBIE CHHYCOMIAJIbHBIE KOJIEOaHNUS.

Pesucrop, karyika MHIyKTUBHOCTH U KOH/IEHCATOP B LIENH [IEPEMEHHOIO TOKA.

Pe3oHaHC mpu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOPA.

VYCTpoiicTBO U NPUHIMIT AEHCTBUS TpaHCchopMaTopa.

Mopenb IMHUY 3JIEKTPoIIepeiadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

Wzydenne Tpanchopmaropa.

HccnenoBanne NEPEMEHHOIO TOKA Yepe3 IOCIIEN0BAaTEIbHO COSAMHEHHBIE KOHIEHCATOD,
KaTyIIKy U PE3UCTOP.

HaOGnroneHue 31eKTpOMarHuTHOIO Pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBIE 60JIHbL.

MexaHuueckrue BOJIHBI, YCJIOBHUS HX pacrpocTpaHeHus. [lomepeuHble W HpOJOJbHBIE
BosIHBL. [lepuon, ckopocTe pacnpocTpaHeHHs M AjduHaA BOJHBL. CBOICTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IymoBoe 3arpsi3HEHHE OKPYIKAIOLIeH cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIyYEHUs JJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  JJEKTPOMarHUTHBIX  BOJIH:  OTPaXEHHE, IPEIOMIICHHE, IOJSIpU3ALNS,
uHTepdepeHus 1 TudpaKus.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHNE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeIeBUACHUA. Paguonokanmys.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKaloIe cpeibl.

TexHnyeckue ycTpoilcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
pajap, paauoNpUEMHHK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-meub, ynbTpa3BykoBas
JMarHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHHA.

Habmroienue orpaskeHus U NpeioMIeHHs] MEXaHUUECKHUX BOJIH.

Habmonenue uarepdepeHny 1 Iuppakiind MEXaHUYECKHX BOJIH.

AKyCTHYECKHI1 pe3oHaHC.
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CBolicTBa yJIbTpa3ByKa U €ro MpUMEHEHHE.

HabmoneHne cBsI3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOHM M YacTOTOU
Kosie0aHui.

HccnenoBanue CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YIHTPA(UOIECTOBOTO U3ITyUCHUH.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

M3yueHue napameTpoB 3ByKOBOM BOJIHBI.

N3yueHune pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHeitHOE pacrpocTpaHEHUE CBeTa B OJAHOpoAHOM cpene. Jlyd cBera. ToueuHslit
MCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxxeHHs cBeTa. [locTpoeHune u300pa’keHUN B IJIOCKOM
3epkaie. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3aKOHbI MpENOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelsb
npenomiieHusi. OTHOCUTENBHBIM IMOKa3aTenab InpesnomieHus. [1oCTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa U€pe3 I'paHuUlly pasjeiia
JIBYX ONTUYECKUX CpE.

Xon nyueit B mpusme. ucnepcus csera. CnoxHbIM cocTaB Oesoro cBera. LIBer.

[TontHOe BHyTpeHHEe oTpakeHue. IIpeenbHblil yroi MoaHOro BHYyTPEHHET0 OTPasKEHUSI.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHUYECKasl CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (DOKYCHOTO PAacCTOSIHUSI TOHKOM cepruueckoi
JIMH3bI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO MOKA3aTeNsl MPETOMIICHHUS.

dopMysa TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

Xox nyya, IpOWEALIEro JIMH3Y 1O/ IPOU3BOJIbHBIM YIJIOM K €€ IJIABHOM ONTHUYECKOU OCH.
[TocTpoenre n300pakeHU TOYKK U OTpE3Ka MPSIMON B COOMPAIOIINX M PACCEMBAIOIINX JTMH3AX
U UX CUCTEMaX.

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

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BomnoBas ontuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIOJIEHUsI MAaKCUMYMOB M MHUHHUMYMOB B WHTEP(EpPEHIIMOHHON KapTUHE OT JABYX
KOT'€pEHTHBIX UCTOYHUKOB. [IprMeps! KilaccuuecKuX HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JludpakunonHas pemérka. YciaoBHe HAOMIOJEHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IeHUH MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: OYKM, JIyHa, IEpHUCKOIL,
¢doroanmapar, MHUKPOCKOI, MPOEKIHOHHBIA amnmapaT, MPOCBETIEHUE ONTUKH, BOJIOKOHHAsS
OnTHKa, TU(PaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHMSI CBETA.

HccnenoBanue NpeloMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue X0/1a CBETOBBIX ITyYKOB YEPE3 IJIOCKONAPAIIJIENBHYIO IUIACTUHY U IIPU3MY.

UccnenoBanue CBOMCTB M300paKEHUH B JIMH3aX.

Mopnenu MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue naTepdepeHIinm crera.

HaOnronenne nBeToB TOHKUX IIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenue qudpakinOHHON PEIIETKH.

Habmronenue nudpakiinoHHOrO CEKTpa.
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HabGnronenue aucnepcun cBera.

Habumronenune nonspusanuu cBera.

[TpuMmeHeHre NOIIPONJOB UIsl U3YyUEHUSI MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npaKkmuxym.

H3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BEIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue poKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

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

[Tony4yenue n300paxkeHus: B CHCTEME U3 JBYX JIUH3.

KoHcTpynpoBaHue TEIECKONNYECKUX CUCTEM.

Habmonenue nudpaxiuu, nHTEpYEpeHINN U MOJISIPU3ALINU CBETA.

W3y4eHue noysipu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU AUDJIEKTPHKA.

N3yuenne naTephepeHIInn Ja3epHOT0 N3TYUCHUS Ha BYX IIEIISX.

HaGnronenue nucnepcuu.

Hab6monenue u uccienoBanue 1upakiimoOHHOTO CIIEKTpa.

M3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yenune criekTpa U3ITy4eHHs CBETOAMOAA TPHU OMOIIHU TN (HPAKIIMOHHOHN PEIIETKY.

Paznen 6. OcHOBBI crienMaJIbHOH TEOPUH OTHOCUTEIHLHOCTH.

I'paHHLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel cnenuanbHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAlLLEHUE
JUIMHBI.

OHEprus U UMILYJIbC PEISTUBUCTCKON YaCTUILIBI.

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

TexHnyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YACTHII.

VYyeHnueckuit HKCIIepUMEHT, 1a0opaTOpHbIE pabOThI, TPAKTUKYM.

OmnpeneneHne UMIyJbca U SHEPTrUU PEISITUBUCTCKUX YacTUll (MO ¢gororpagusiM TPEeKoB
3apsHKEHHBIX YacTUI] B MAHUTHOM IIOJIE).

Pazgen 7. KBantoBas pusuka.

Tema 1. KopnycKkynapuo-601no80il 0yaiusm.

PaBHOBecHOE TemoBOE wH3NMyuYeHHE (M3IydeHHuEe aOCONMIOTHO YEpHOro Tefa). 3aKoH
cMemieHus Buna. ['unoresa [lnanka o kBaHTax.

@®OTOHBI. DHEPrus U UMITYJIbC POTOHA.

®otoadpdext. Onbitol A. I'. Crosnerosa. 3akoHb! (poTodddexTa. YpaBHeHHe DHHIITEHHA
st hotorpdexra. «KpacHas rpanuia» hotodddekra.

JlaBnenue cBera (B YacTHOCTH, IaBJIEHHME CBETa Ha aOCOJIOTHO TOIJIOLIAIOIIYI0 U
a0COJTIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1. H. Jlebenena.

BoisHoBbIE cBolicTBa yactull. Bomubl ne bpoiund. [Inuna BosHBI ne bpoinsg u pasmepsl
o0jmacTu  JOKanM3alMM  JBWXKyLIeHcs 4vacTuipl. KopmycKysaspHO-BOJHOBOW — Tyallu3M.
Judpaxius 3JeKTPOHOB HAa KpUCTaIax.

Crneuunduka usmepenuit B Mukpomupe. CooTHoIeHHs HeonpenenéHnocTei ['eitzendepra.

TexHUUeCKue YCTpOIHCTBa M TEXHOJIOTMYECKHUE IMPOIECCHl: CIIEKTPOMETP, (HOTOAIEMEHT,
dboTogaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOAHO/.

Hemoncmpayuu.

®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTorddexra.

HccnenoBaHue 3aBUCMMOCTH COITPOTHBIIEHUS MOIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.
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CBeTOoauoOI.

Conneunas 6arapest.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

HccnenoBanue poropesucropa.

Wzmepenne noctosuHoii [Inanka Ha ocHoBe uccnenaoBanus GoTtosddexra.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pE3 CBETOAUO/ OT HAIPSKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEZIOBAHUIO CTpOoeHUs aToma. [manerapHas moaens atoma Pesepdopra.

[Toctynatel bopa. M3nyyenue u norsiouieHue (OTOHOB MPH MEpPeXoje aromMa C OAHOIrO
YPOBHS 3HEPTUU Ha APYTOU.

Bunpl cnexktpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJIOpOJa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3yuyeHue cera. Jlazep.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CHEKTPaJIbHbIM aHaIM3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmtoienue nuHeivaTbix CeKTPOB.

YCTpOUCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHULL.

Onpenenenue JUIMHBI BOJIHBI JIA3EPHOTO U3JIYYCHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomol, npaKmuKym.

Habmroienue nuHeRvyaToro cnexkTpa.

HccenenoBanue cniekrpa pa3peKeHHOIO aTOMAPHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
PunGepra.

Tema 3. usuxa amommno2o A0pa u 31eMeHMAPHLIX YACHUY,.

Hyxnonnas monens siapa I'elizenOepra—lBanenko. 3apsan siapa. MaccoBoe 4ucio sapa.
N3otomsl.

PagnoakTuBHOCTB. Anba-pacnaj. DJIEKTPOHHBIA U MO3UTPOHHBINA OeTa-pacnaz. ['amma-
U3JIy4YeHHE.

3aKOH paguOaKTHBHOrO pacnaaa. PanuoaktuBHblE u3oTonbl B mpupone. CBolicTBa
MOHU3HUPYIOLIETO U3JIy4eHUs. BiausHue palnoakTUBHOCTH HA KUBBIE OpraHu3Mbl. ECTECTBEHHBIN
¢doH uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlepexT macchl sapa.

Snepuble peakuuu. Jlenenue u cuHTe3 sAnep. SnepHsle peakTophl. [IpoGiembl
YOPaBIsSEMOro TEPMOSAEPHOTO CHHTE3a. OKOJOIMYECKHE AacleKThl pa3BUTUS  sIEpHOM
JHEPIeTUKHU.

Meroasl perucTpalvy U UCCIEA0BAHNS JIEMEHTAPHBIX YaCTHLL.

dyHIaMeHTaIbHBIE B3aUMOACUCTBUA. bapnonsl, Me30HBI U JienToHBI. [IpencraBinenue o
CrangaptHoit Moaenu. KBapk-Tiit0OHHAsi MOJIEINb aIpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHAst MaTepust U TEMHAs SJHEPIHsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.

TexHudeckue yCcTpoWCTBA U TEXHOJIOTHYECKUE MPOLECCHl: JO3UMETp, Kamepa BuibcoHa,
AIEPHBI  pEeaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
TOMOTpadus.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi, npaKkmukKym.

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3yuenue noriomieHus: 0eTa-4acTull aTlOMUHHEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKH.
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Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAYCHHUE
actpoHoMHH. [IpUMEHHUMOCTh 3aKOHOB (U3UKU Uil OOBSCHEHUS MPUPOIBl KOCMHYECKHX
00BEKTOB.

MeTtonpl acTpoHOMHYECKMX HccienoBaHui. COBpEMEHHBIE ONTHYECKUE TEJIECKOIIbI,
paznoTeNIeCKOIbl, BHEaTMOCc(hepHasi acTpOHOMHUSL.

Bun 38é31H0r0 HeOa. Co3Be3nus, spKue 3BE3IbI, ITAHETHI, X BUAUMOE JABIKEHHE.

Conneynas cucrtema.

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

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl IJIABHOM 10CJIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb JJIs
3BE3]l TIJIABHOW  IOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoenune 3BE34. CoOBpEMEHHbIE
IIPEJICTaBICHUSI O IPOMCXO0XKIEHUH U 3BooIMK CoJHIa U 3BE3/. DTallbl )KU3HU 3BE3.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe usnyueHue.

Macmrabnas ctpyktypa Beenennoii. MetaranakTuka.

Hepeménnsie mpodiaemMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

Habmonenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M  C  HCIOJIB30BAaHHEM
KOMIIBIOTEPHBIX ~MPWJIOKEHUNW MJi1 ONpeAeNieHUs TOJOXKEHUS HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be311si CEBEpPHOI0 MOJYyIIapHsl U IPKUE 3BE3/IbI.

Habmronenus B Teneckon JIyHbl, Iu1aHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOTICHUH.

Du3nYecKuil MPAKTUKYM.

CniocoObl u3Mepenus GU3MYECKUX BEIMYUH C HCIOIb30BAaHHUEM aHAJIOTOBBIX U IHU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIATYMKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (u3mueckux BenuuuH. OlleHKa TpaHuIl
MIOTPEUIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MWCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTEe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMAaTHUECKUX
paszenax «Y4eHH4eCKUil SKCIIEPUMEHT, Ja00paTOpHbIe paboThl, PAKTUKYMY).

O0o0maroniee NoBTOpPeHHeE.

OO6oOuieHne W cUCTeMaTH3alUs  CoJAepKaHMsl — pas3fenoB  Kypca «MexaHuKay,
«MonekynspHas ¢(u3MKa U TEPMOIUHAMHKAY, «DJIeKTpoauHamukay, «KoneOaHus v BOJHBDY,
«OCHOBBI  CHENMATIBHONM TEOPHUHM OTHOCUTENBHOCTH», «KBaHTOBas Qusmka», «IIeMEeHThI
ACTPOHOMHUHU U aCTPOPUUKI.

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUECKOW, COLMAIbHON U
THUYECKON cdepax MesATEIbHOCTH 4YeNIOBEKa, poJib W MecTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM HAy4yHOIl KapTUHE MHpa, 3HAYEHHE ONMCATEIbHOW, CHCTEMaTH3UPYIOLLEH,
O00BSACHUTENIBHON U MPOrHOCTHYECKON PYHKIMN PU3nUecKor Teopuu, poib GU3HNUECKON TEOPUU
B (popMHpOBaHUM MpeACTaBICHUN O (PU3NUECKON KapTUHE MHpa, MECTO (PH3NUECKON KapTHUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPECTABICHUN O IPUPOJIE.

Me:xnpeamerHbie CBA3H.

Nzyuenne kypca pusuku yriayOn€HHoro ypoBHs B 11 Kimacce oCymiecTBIsSETCS ¢ YUYETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpedmemuvie noHAmMUA, C6A3AHHbBIE C UYUEHUEM MEMOO008 HAYUHO20 NO3ZHAHUA:
ABJIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npubopsl, nudposas nadbopaTopus.
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Mamemamuka: pelieHre cUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKLIUU: CHHYC,
KOCHHYC, TAaHIE€HC, KOTAaHT'€HC, OCHOBHOE TPHUI'OHOMETPHUYECKOE TOXKIAECTBO. BekTopsl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CJIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIMH.
[Tpu3Haku o100 TPEYTOJIbHUKOB, OTNPEAeICHNE TUIOMAAN TUIOCKUX (GUTyp U 00BEMa Tell.

Buonozua: »nextpuyeckue sBICHHUS B >KMBOH Npupoje, KoyieOaTenbHble IBUKEHUS B
JKUBOWM  IPUPOJE,  DKOJOTMYECKHE  PUCKM  IIpU  IHPOU3BOACTBE  DIIEKTPOIHEPIUH,
JJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl, YyJIbTPa3ByKOBas JUAarHOCTHKa B
MEJULMHE, ONTUYECKUE SIBJICHUS B )KUBOU IIPUPOE.

Xumusa: CTPOCHME aTOMOB M MOJIEKYJ, KPUCTAJZIMYECKas CTPYKTypa TBEPHABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM PEIIETKH, CIIEKTPAJIbHBIN aHAIU3.

T'eozpachusa: marnuTHble MONIOCa 3€MIIM, 3aJI€KW MAarHUTHBIX PyZ, (GOTOChEMKA 3EMHOM
MOBEPXHOCTH, celicMorpad.

Texnonozua: NpUMEHEHUE NTOCTOSHHBIX MarHUTOB, MJIEKTPOMAarHUTOB, JIEKTPOABUTATENb
Skobu, reHepaTop IEPEMEHHOIO TOKAa, HWHAYKLIMOHHas IeYb, JMHUM DJEKTpoliepenad,
3JIEKTPOJBUTATENb, pajap, paaUuONpUEMHHK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
YIBTPAa3BYKOBasl JAMArHOCTUKA B TEXHHUKE, IPOCKLUMOHHBIM anmnapar, BOJOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIE IPUEMHUKH, SJI€pHAsi SHEPIeTUKA U HKOJIOTUUYECKUE ACTIEKThI
€€ pa3BUTHSL.

23



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS yueOHOro npeamMera «@U3nKa» JTOJIKHBI OTPaXkaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHUEHTAlUi, IO3UTUBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
paclIupeHe KU3HEHHOI'O OIbITa U ONbITA JAEATEIBbHOCTH B IPOLIECCE peaIn3allid OCHOBHBIX
HAIPABJICHU! BOCIIUTATEIILHOM NEATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPakJIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTh TPAXIAHCKOW MO3MLIMU OOYYaroIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

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

® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpPECAX I'Pa)kaHCKOro oOlIecTBa,
y4acTBOBAaTh B CAaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

® yMEHHE B3aMMOJCICTBOBATH C COLMAJIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C MX
(GYHKUMAMU Y Ha3HAUECHUEM;

® TOTOBHOCTb K TYMaHUTApHOW U BOJIOHTEPCKOM EATENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUS:

e c(pOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, TOCTUKEHUSIM POCCHUMCKHUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IOBE/ICHUS;

e CrnocoOHOCTh OLIEHWBAaTh CHUTyallMl0 W TNPUHUMAaTb OCO3HAHHBIE  PpELICHMS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4HCIE B
JIESITEIbBHOCTH YYEHOTO;

® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHUE YCTOMYUBOTO Oy IyILIETroO.

ICTETHYECKOr0 BOCTIMTAHMSA:

® DOCTETMYECKOE OTHOUIEHME K MHpPY, BKJIKOYas 3CTETUKY HAy4YHOTO TBOPYECTBA,

HpUCYLIETo (pU3NUECKON HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHATBHONU IESTENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBIN BBIOOP Oyay1eit
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO M CaMO0Opa30BaHUIO B 00JacTU (PU3UKU
Ha MPOTSHKEHNHU BCEH JKU3HM.

IKO0JIOTMYECKOI0 BOCIIMTAHUS:

e copMHPOBAHHOCTh SKOJIOIMUYECKON KYJbTYpbl, OCO3HaHHME IJIOOATBLHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

® [JIJAHUPOBAaHUE M OCYLIECTBIICHUE JECHCTBUN B OKPY)KAIOIIEH Cpelle HA OCHOBE 3HAHHUSA
LeJIel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

® pACIIMPEHUE OMNbITa JEATEIBHOCTH 3KOJOTMYECKOW HAIPaBICHHOCTH Ha OCHOBE
UMEIOIMXCs 3HAaHUM 10 (PU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:
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c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (prU3HYECKON HAYKH;
OCO3HaHME LEHHOCTH HAy4YHOM JeATEeIbHOCTH, TOTOBHOCTb B IPOLECCE H3YyYEHUs
(GU3UKKM  OCYIIECTBIATH  TMPOEKTHYIO M  HMCCIEJOBATENbCKYIO  JESTEIBHOCTD
UH/IMBUYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
ba3soBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENILHO (DOPMYITUPOBATh M AKTYaJHU3UPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OINPEACIIATD LENH JEATEIIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3MUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IJJaH pelIeHUs NpoOjaeMbl C Y4ETOM aHajau3a HUMEIIuXcs
MaTepHaAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH pabOTy B YCIOBHSX pEAJbHOT0, BUPTYyaJbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMO/JICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

bBa3oBble ucciaenoBaTeJLCKUeE AeiiCTBHA:

BJIAJI€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUAMHU U METOJIaMH (hU3HYECKON
HayKH;

BJIAJ€Th HAaBbIKAMHU Y4YEOHO-HCCIIEOBATENIbCKOM M TMPOEKTHOM JEATeNIbHOCTH B
ob0nactu (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOUCKY
METOOB pelIeHHs 3aJad (U3MYECKOrO COJCpXkKaHUS, NIPUMEHEHUIO pPa3JInYHbIX
METO/IOB TIO3HAHUS;

BJIAJICTh BUJIAMU JICSITEIBHOCTH IO TIOJTYYCHHUIO HOBOTO 3HAHWS, €r0 WHTEPIpETAlnH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYallUsAX, B TOM YHCIIE PU
CO3/IJaHUHU y4E€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBIISITh TTPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJM3MpPOBATh 3a/1ady, BBIIBUTATH
runoTesy e€ pelleHus, HaxXoAuUThb AapryMeHThl JUIs JIOKa3aTelIbCTBa CBOMX
YTBEPKJICHHIA, 337aBaTh TTApaMETPhl K KPUTSPUH PEILICHIS,

AQHAJTM3UPOBATh IIOJNyYEHHBIE B XOJ€ PEIICHUS 3aJa4d Pe3yJlbTaThl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCIOBUSX;
CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbLHON EATETbHOCTH, B
TOM YHCJIEC TIPH U3yYEHUH (DU3UKH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM, OLIEHIUBATH IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTHUECKYIO 001acTh )KU3HEEITEILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIE UJEH, IpeIaraTb OpUrHHAIbHbIE TOXO0bI U PELICHHUS;

CTaBUTh NPOOJIEMBI U 33J]aUH, TOMyCKAIOIIKe albTePHATUBHBIEC PELICHHUS.

PabGora ¢ undopmanmeii:

BJIQ/IETh HaBbIKAaMU MOdy4deHHs HHpopManuu (QU3HUECKOTO COAECpXKaHUS U3
UCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSTEIIBHO OCYILUECTBJIATh IIOMCK, aHAaJu3,
CUCTEMATH3allMI0 M MHTEpPHpeTaluio HH(OpPMAllUKM pa3iuyHbIX BUJIOB U (QOpM
IIPEICTABIICHUS;
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OIICHUBATH JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUN KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPraHU3allMOHHBIX 3a1ad ¢
coOnrofcHreM TpeOOBaHWUN  APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepekeHusi, MPaBOBBIX M JTUYCCKUX HOPM, HOPM HH(OPMAIMOHHOU
0e30I1aCHOCTH;

CO3/aBaTh TEKCTHl (U3MUYECKOTO COJCp)KAHUS B Pa3IMYHBIX (opmarax ¢ y4éTom
Ha3Ha4YeHUS WHGOPMAIMK W IIEJCBOM ayJIUTOPUH, BHIOMpas ONTHMAIbHYIO (Hopmy
MIPEJICTABICHUS U BU3YaJIH3aIiH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIIAThH OOIEHHE HA YpOKax (PU3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallMid U CMATYATh KOH(IUKTHI;
pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUyaIbHON paboThI;
BbIOMpPATh TEMAaTUKY M METOJbl COBMECTHBIX JIEHCTBUM € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATH LIEJIM COBMECTHOM JESTEIbHOCTH, OPraHMW30BbIBaTh U KOOPAMHUPOBATH
JEUCTBUS N0 €€ JOCTH)KEHHIO: COCTAaBIIATH IUIAH JEWCTBUH, PACHPENEIATh POJIA C
y4€TOM MHEHUH YYaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLICHMBATh KA4yeCTBO CBOETO BKJIAJa W KAXKJAOTO Y4YacTHMKAa KOMaHIbI B OOIIMN
pe3ynbTar no pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE IIPOEKTHI, OLEHUBATh UJIEU C NO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIAAT ITO3UTUBHOE CTPATETMYECKOE IIOBEACHHME B PA3IMYHBIX CHUTyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusaunus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIbHO COCTABJIATH IJIaH PEIICHUs] pacYETHBIX M KAUECTBEHHBIX 3aj1ay, IUJIaH
BBITMIOJTHEHUS MTPAKTUYECKOW pabOThl C yYETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacumpsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUN;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh Ha CeOs1 OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMHUPOBAHHUIO U TPOSIBICHUIO JPYIAUIMH B 00IaCTH (PHU3UKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LEIAM;

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCUM KaKk OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCIIO0JIb30BaTh MPUEMBI peIIEKCUU JIUIsl OLIEHKH CUTYAIlH, BEIOOpa BEPHOT'O pEIIEeHUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;
IIPUHUMATh MOTUBBI U apTYMEHTBI PYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;
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NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKH.

B mporecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrPaMMbI MO (DU3HMKE IS
YPOBHS CpeHero obiiero o0pa3zoBaHus y 00y4arolUXcsl COBEPUICHCTBYETCS IMOLMOHAIIBHBIH
UHTEJJIEKT, MPEANoaralonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIOYAIOUIEr0 CHOCOOHOCTh IOHMMATh CBOE SMOIHOHAIBHOE
COCTOSIHME, BUJICTh HANPABJICHHS Pa3BHTHs COOCTBEHHOW HSMOIMOHAIBHOW chephl,
OBITH YBEpEHHBIM B ce0e;

CaMOpEryJIMpOBaHMsl,  BKJIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  I[PHHUMATh
OTBETCTBEHHOCTh 332  CBOE  IIOBEJCHHE, CIOCOOHOCTh  AQNANTHPOBATBCI K
IMOIIMOHATBHBIM H3MEHEHHUSIM H TIPOSIBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBALIMY, BKIIIOYAIONICH CTPEMJICHHUE K JOCTIIKCHHUIO LICIU U YCIEXY,
ONTHMH3M, HHULUATHBHOCTh, YMEHHE JICHCTBOBATh, HCXOS U3 CBOUX BO3MOKHOCTEH;
OMIIATUH, BKJIFOYAOMICH COCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHE APYTHX,
YUYUTBIBATh €r0 TIPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K COYYBCTBUIO H
COIEPEIKUBAHUIO;

COLMAIPHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATH OTHOILICHUS C
JPYTHMH JIFOJbMH, 3a00THTHCS, IPOSIBIISITh HHTEPEC U pa3peliaTh KOHPIUKTHI.

I[MPEAMETHBIE PE3YJIbTATBI

K konny obydenust B 10 knacce npeIMETHbIE pe3yJibTaThl Ha YINIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

NOHMMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTHYECKOW, 3KOJOTUYECKOM,
COLMAJIBHOM M ATHYECKOH cepax AesaTeIbHOCTH YeIOBEKa, POJIb U MEeCTO (PU3HUKH B
COBPEMEHHOM HAay4YHOU KapTHHE MHDA, 3HAYCHUE ONUCATEIbHOM,
cUCTeMaTH3UpyIoIlel, O0BSICHUTENbHOM M MPOrHOCTHYECKOM (PyHKIMH (uzndeckoi
TEOPUU — MEXAHUKU, MOJIEKYJSIPHON (U3MKM U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOU
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUN O (PU3NUECKON KapTHHE MHPA;

pasinyarth yCIOBHUA NPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(s1BJIEHUI): MHEpLMATIbHAS CUCTEMa OTCUETa, a0COJIFOTHO TBEP/OE TENO, MaTepUaIbHas
TOYKa, PaBHOYCKOPEHHOE JBWXXEHHME, CBOOOJHOE TNajeHue, aOCOIIOTHO Yympyras
nedopmarusi, abCOMIOTHO YNpyroe U abCOTIOTHO HEYNPYroe CTOIKHOBEHHS, MOJEITH
ra3a, >KUJIKOCTH M TBEPAOro (KpUCTAUIMYECKOTO) Tena, MACalIbHbIM ra3, TOYEUHBIH
3apsizl, OTHOPOIHOE NIEKTPUUECKOE TT0JIE;

paznuyaTh yCIoBUsA (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3WUYECKHX 3aKOHOB,
MOHMMATh BceoOUIMil XxapakTep (yHIaMEHTaJbHBIX 3aKOHOB W OrPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHATM3UPOBaTh U OOBACHATH MEXaHWYECKHE TPOLECChl M SABICHMS, HCIIONb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCHTEIBbHOCTh MEXaHMYECKOTO
JBYDKEHUS, (OpMyJIbI KMHEMAaTHKH PaBHOYCKOPEHHOTO IBMXKEHUS, MpeoOpa3oBaHus
[anunes n1ns  CKOPOCTH W TepeMelleHus, 3akoHbl HploToOHa, mnpuHIUD
OTHOCUTENIBHOCTH ['anuies, 3aKOH BCEMHMPHOTO TSATOTEHHS, 3aKOHbl COXpPaHEHUs
UMIyJIbCa M MEXaHWYECKOM DSHEpruu, CBs3b pabOThl CHUJIBI C HU3MEHEHUEM
MEXAHWYECKOM DHEPIuH, YCIOBHS PpaBHOBECUS TBEPIOTO Tejla), IpU ITOM
UCIIONIb30BAaTh ~ MAaTeMaTUYEeCKOE  BBIPAXXKEHHE  3aKOHOB, YyKa3blBaTb  yCIIOBUS
OPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBaHuii [ anuies, BTOPOro U TPEeThero
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3aKkOHOB HbIOTOHA, 3aKOHOB COXpPaHEHHSI UMITYJIbCA 1 MEXAHUYECKOW SHEPIUH, 3aKOHA
BCEMUPHOTO TATOTEHHUS;

AHATM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHl M SIBICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxeHuss MKT u 3akoHBI MOJIGKYJApHOH GU3MKA W TEPMOJUHAMHUKU (CBS3b
JIaBJICHUS HUJICAIBHOTO ra3a CO CPEAHEN KUHETUYECKON SHEPrUel TEIIOBOIO JBHKECHUS
W KOHIIEHTpalUEeH €ero MOJEKyJ, CBsI3b TEMIIepaTyphl BEHIECTBA CO CpPEIHEH
KUHETUYECKOM DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBSI3b JaBJICHUS
WJICaIbHOTO Ta3a C KOHIIGHTpaluued MOJIEKYJ M €ro TEMIIepaTypoH, ypaBHEHHE
MenaeneeBa—Knaneiipona, mepBblid 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHUS
SHEPrHMM B TEIUIOBBIX IIPOIlecCcax), MPH O3TOM HCIIOIB30BaTh MaTeMAaTHYECKOE
BBIPAXKEHHUE 3aKOHOB, YKa3bIBaThb YCJIOBHS NPUMEHUMOCTH ypaBHEHUs MeHzeneeBa—
Knaneiipona;

AQHAJM3UPOBATh W OOBACHATH DJICKTPUUCCKHE SBJICHHUS, HCIIOJNB3ys OCHOBHBIC
MOJIOKEHUS M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsija,
3akoH  KynoHa, NOTEHIMAIbHOCTh  3JIEKTPOCTATUYECKOTO  MOJSA,  [PUHLHUII
CYNEPIIO3UIMU BJIEKTPUUECKUX TOJIEH, TP ITOM YKa3biBas YCJIOBUS MNPUMEHUMOCTH
3akoHa KynoHa, a Takke NpPakTUYECKH Ba)KHbIE COOTHOILIEHHUS: 3aKOHbl OMma s
y4acTKa LENU U JIJI 3aMKHYTOM 3JIEKTPUUYECKOM 1ienu, 3akoH [xoyns—JIenua, npaBuiia
Kupxroda, 3akonsr dapajes s 371€KTpoIIn3a);

OMKCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUS, UCIIONb3Ys BEIMYUHBL: IEpEMEIICHNUE,
CKOpPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, 1aBJICHUE,
MOTCHIMAIbHAS DHEPrUs, KHHETHYECKas JHEPrus, MeXaHW4ecKas HHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHME, CHJIAa TSHKECTH, CUJa YNPYrOCTH, CHUJa
TPEHUSI, MOIITHOCTbh, SHEPT'Hs B3aUMOACHCTBUS Teja ¢ 3eMiIEH BOIM3U €€ TOBEPXHOCTH,
SHEPrust yIpyrol npepopmManuu TMPYKUHBI, KOJUYECTBO TEIUIOTHI, a0COIIOTHAs
TeMreparypa Tena, paboTa B TEpMOJIWHAMHUKE, BHYTPEHHSS DJHEPTUS HJICATHHOTO
OJIHOATOMHOTO Ta3a, paboTa WIeaJbHOTO Ta3a, OTHOCHUTENIbHAsI BIAXXHOCTh BO3/yXa,
KIIJI wmneanbHOro TEMJIOBOrO JIBUraTessl; JJIEKTPUUECKOE II0Jie, HaNpsKEHHOCTH
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJII TOYEYHOTO 3apsja WA 3apsSyKEHHOTO
mapa B BaKyyMe U B JUDJIEKTPUKE, IIOTEHIMAI JIEKTPOCTATUYECKOrO I0JIsA, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABMKYIIAsA CHJa, CUJA TOKA, HaNpsKEHUE, MOIIHOCTh TOKa,
ANEKTPUYECKass EMKOCTb IUIOCKOTO KOHJIEHCATOpPa, CONPOTUBIICHUE Y4YacTKa LIENH C
MOCJIEAOBATEIbHBIM M MApaUICIbHBIM  COCMHEHUEM  PE3UCTOPOB,  DHEPIUs
AIEKTPUUECKOTO I10JIs1 KOHAEHCATOPa;

OOBSACHATP OCOOCHHOCTH TPOTEKaHUS (UIUYECKUX SBICHUI: MEXaHHYeCKOe
JIB)KEHUE, TEIUIOBOE JIBMOKEHHWE 4YacCTHI[ BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKoOe ABmxkeHue, nuddysus, ucrnapeHue, KUMIeHHe U KOHICHCAIUs, TUIaBlIeHUE
W KPUCTAJUIM3allMs, HAMpaBICHHOCTh  TEIUIONEpEeAadH,  DJIEKTpU3auus  Tell,
AKBUIIOTEHIIMAIBHOCTD IIOBEPXHOCTH 3aPSYKEHHOIO IIPOBOJIHUKA,

MPOBOANTH MCCIIECIOBAHUE 3aBHCHUMOCTH OJHOW (DPU3UYECKOW BETUYHMHBI OT JIPYTOM C
HCIIOJIb30BAHUEM TIPSAMBIX HM3MEPEHUM, MpPU O3TOM KOHCTPYUPOBATh YCTAHOBKY,
bukcupoBaTh Pe3yabTaThl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpauKoB C y4€TOM aOCOJIOTHBIX IMOTPEITHOCTEH W3MEPEHHM, JeNaTh BBIBOIBLI IO
pe3yJibTaTaM UCCIIEIOBAHUS;

MPOBOANTH KOCBEHHBIE HM3MEpPEHUs (PUINYECKUX BEIMYUH, TMPH ITOM BBIOHPATH
ONTUMANBHBIA METOJ W3MEPEHHUs, OIEHUBATh aOCONIOTHBIE W OTHOCHUTEIHbHBIE
MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX H3MEPECHUI;
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® [IPOBOJIUTH ONBITBI MO IPOBEPKE MPEIOKEHHONM TMIIOTE3bl:  IUIAHUPOBATh
9KCHEPUMEHT,  COOUpaTh  HKCHEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJIM3UpPOBATh
IIOJIyYEHHBIE PE3YJIbTAThI U JA€IaTh BBIBOJ O CTATyCE MPEAJIOKEHHOMN TMIIOTE3bI;

e coOmonaTh mpaBmiia 0€30MaCHOTO TpyJa MPH MPOBEJCHUM HCCIEAOBAHHNA B paMKax
y4eOHOI0 3KCIEPUMEHTA, MPAKTUKyMa M Yy4eOHO-MCCIIEI0BATEIbCKOW U INPOEKTHON
JeSITEIPHOCTH C HCIOJb30BAHUEM HM3MEPUTENbHBIX YCTPOWCTB M J1aOOPaTOPHOTO
000py10BaHMUS;

e pewarh pacy€THBIC 3aJaud C SBHO 33JaHHOM M HESIBHO 3aJaHHON (u3ndeckoi
MOJICNIbIO: Ha OCHOBAaHMM aHaJIHM3a YCJIOBUS OOOCHOBBIBaTH BBHIOOp (hU3HYECKOM
MOJIeNIM, OTBeyarolleld TpeOOBaHUAM 3aJauyd, MPUMEHATb (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH M  TOCTYJaThl  (U3UYECKUX TEOpPUH TMpPHU  HCIOIH30BAHUU
MaTeMaTHYeCKUX METOJOB pEIleHHUs 3aJad, IMPOBOAUTh Pacy€Tbl HAa OCHOBAHUU
UMEIOUINXCA JAaHHBIX, AaHAJIU3UpOBaTh pPE3yJbTaThl U KOPPEKTHUPOBATb METOJbI
peleHHs ¢ Y4ETOM MOJTyUYeHHbBIX PE3yIbTaToB;

e pelaTh KaueCTBEHHbIE 33/1a4M, TpeOyrolue NPUMEHEHNs 3HAHUN U3 pa3HbIX Pa3JesioB
Kypca (QU3MKH, a TaKKe MHTErpalMy 3HAHUM W3 APYruX NpPeAMETOB €CTECTBEHHO-
HAay4YHOT'O UMKJIA: BBICTPAMBATH JIOTMYECKYIO LEMOYKY PACCYKICHUU C ONOpOWd Ha
U3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHUS;

® UCMOJb30BATh TEOPETUUYECKHUE 3HAHUSA JUI1 OOBSICHEHHsI OCHOBHBIX IPUHIUIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX ITPOLIECCOB;

® [IPUBOAMTH MPUMEPHI BKJIA/Ia POCCHUCKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKHd, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIEro MHUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHIi;

® aHaIM3UpOBAaTb M OLEHMBATh IIOCIHEACTBHS OBITOBOM U  IMPOU3BOJICTBEHHOM
NeSITeIbHOCTH 4YeNlOBEeKa, CBSA3aHHOW C (PU3MUECKUMH IPOLECCaMu, C MO3ULMH
HKOJIOTMUYECKOM 0€e301MacHOCTH, Ipe/ICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIB30BAaHNH, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTHKEHUN HAYKH U
TEXHOJIOTHH JUIsl TalbHENIEero pa3BUTHS YEI0BEYECKOr0 00I1EeCTBa;

® [PUMEHATH PA3IUYHbIE CIIOCOOBI paboThI ¢ HHMOpMaLHel GU3NIECKOTO CONEPKAHUS C
UCMOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TOMCKA,
nepepaboTKU M TpeAbsBICHHUS Y4eOHOW M Hay4HO-TIOMYJIsIpHOW HHMOpMAaIUH,
CTPYKTYpUPOBaHMSI W HMHTEpPHpPETAlUU HHPOpPMAlMK, NOJYyYEHHOW H3 pPa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOJIy4aeMyt0 MH(OPMAIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U Ha OCHOBE aHau3a
UCTOYHUKA HHPOpMaLIUY;

® I[pOSIBJISAITH OpPraHU3allMOHHBIE W II03HABATEIbHBIE YMEHHUS CAMOCTOSITEIBLHOTO
NpUOOpETEHUs] HOBBIX 3HAHWUA B TPOIECCE BBHINOJHEHHUS MPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATEIbCKUX PA0OT;

e paboTaTh B IpyMIE C HCIOJIHEHUEM DPAa3JIMYHbIX COLHAIBHBIX POJIeH, MIAHUPOBATh
paboTy Tpynmbl, palUoOHAIbHO pacHpelneisTh IeSTeIbHOCTh B HECTaHJIAPTHBIX
CUTyallUsIX, alcKBaTHO OLIEHMBATh BKJIAJ Ka)KIOIO U3 YYAaCTHUKOB I'PYMIBI B PELIEHUE
paccMaTpuBaeMoi TPOOJIEMBI,

® TMpOSIBISITH MOTHBAlMIO K Oyaymed npodeccHOHaNbHOM — AESTENbHOCTH IO
CIENUATBLHOCTSM (DPU3UKO-TEXHHUECKOTO MPODUIISL.

K xonny oOyuenus B 11 kaacce npeIMeTHbIE pe3yibTaThl HA YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHU:
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MOHUMATh POJb (UMK B HKOHOMUYECKOW, TEXHOJIOTHYECKOH, COIUAIBHONH U
ATHUYECKON cdepax AEsITeNbHOCTH YEJIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOMN
HAy4YyHOM KapTHHE MUpPA, POJIb ACTPOHOMUHU B MPAKTUUYECKON €ATEILHOCTH YEJIOBEKA U
NAIbHEWIIEM  HAayYHO-TEXHHMYECKOM  pa3BUTUM,  3HAUYEHUE  OMHUCATENBHOM,
CHCTEMAaTH3UPYIOIIEeH, OOBSICHUTENIBHOM M MPOrHOCTUYECKON (PyHKIMH (uzndeckoit
TEOPUU — DIIEKTPOJUHAMUKH, CHEIHAIBHON TEOPUU OTHOCUTEIHHOCTH, KBAaHTOBOM
¢u3uku, ponb Gu3NUECKOl Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UUECKOM
KapTUHE MUpa, MeCTO (PU3MYecKONW KapTUHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOJIE;

pa3nnyarth yCIOBHUA NPUMEHHUMOCTH MoOjeneld (U3NYECKHX Tl | IPOLECCOB
(sBI€HUI): OAHOPOJHOE DJEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KOJICOaHUs, MAaTeMaTHYECKUH MAasTHUK, HJCAIbHBIA TPYKUHHBINA
MasiTHUK, TAPMOHUYECKHE BOJIHBI, UJCANIbHBIN KOeOaTeIbHbII KOHTYp, TOHKAs JINH3A,
MoJieJIe aTomMa, aTOMHOTI'O Si/Jpa U KBAHTOBOM MOJIEIIN CBETA;

paznu4ath yclnoBHS (TPaHUIBI, OOJACTH) NPHUMEHUMOCTH (PU3MYECKHX 3aKOHOB,
MOHMMATh BCeoOIMi XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE IPOLIECCHl U SIBJICHMS, UCHOJB3YS
OCHOBHBIE TMOJOXEHUS M 3aKOHbl JJEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTEIIbHOCTH (3aKOH COXPaHEHHUs S3JEKTPUUECKOTO 3apsiia, cuia AmIiepa, cuia
JlopeHiia, 3akOoH »BJEKTPOMArHUTHOM WHAYKIWHU, mpaBwio Jlenna, cBs3p OJC
CAMOUHIYKIIUU B DJIEMEHTE SJICKTPUUYECKOM ILIeNMU CO CKOPOCTHIO M3MEHEHUS CHUJIbI
TOKA, MOCTYJIaThl CHEUAIbHON TEOpUN OTHOCUTEIbHOCTH DUHIITEHHA);
AQHAIN3UPOBATh U OOBACHATH KBAHTOBBIE IIPOLIECCHI U SIBICHUS, UCIIOJIb3Ys MOJIO0XKEHUS
KBaHTOBOH (pusuku (ypaBHeHue OiHIITEeWHA a1 Qorodddexrta, mepBbld U BTOPOM
nocTysiaTel bopa, mpuHIMIT COOTHOIIEHUs HeonpeaenéHHocTen [ elizenoepra, 3aKOHbBI
COXPAaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEN M YHEPIUU B AJIEPHBIX PEAKLHUAX, 3aKOH
PaIuoOaKTUBHOTO pacraja);

ONMCHIBATh (PU3NUECKHE MPOLIECCHI U SIBICHHUS, UCIIOJIb3YS BEJIMYMHBI: HANIPSHKEHHOCTh
NIEKTPUYECKOTO  TOJIS, IMOTEHIMAN  JJIEKTPOCTATHYECKOTO  MOJIA,  Pa3HOCTh
MOTEHLIMAJIOB, 3JIEKTPOJBIKYIAs CHUJIA, WHAYKIUS MAarHUTHOIO TMOJsi, MarHUTHBIN
NOTOK, CcuiIa AMIlepa, HMHIYKTUBHOCTb, JJIEKTPOJABIKYINAs CHUJIAa CAMOWMHAYKIIHH,
HHEpPrusi MarHUTHOTO MOJIsi MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMIYJIbC, MOJHAS
SHEPIHUsl, SHEPIHsl TOKOSI CBOOOIHON YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3aps] sApa, SHEPTUs CBA3M s/pa;

OOBSACHATP OCOOEHHOCTH TPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMAarHUTHAas
UHYKIUS, CAMOMHAYKIMS, Pe30HaHC, MHTep(epeH1rs BOIH, AMdpaKius, Aucnepcus,
MOJTHOE BHYTpPEHHEE oTpaxkeHue, ¢oTtodnekrpuueckuit 3gdekt (pororddexr), anbda-
u Oera-pacmanel  sAep, TaMMa-u3llyuyeHHe  siaep, (U3MYECKUe  MPHHLUIIBI
CHEKTPaJIbHOTO aHaJu3a U paboThI J1a3epa;

ONpeeNaTh HalpaBlieHUE MHIYKIUU MArHUTHOTO MOJIA MPOBOJAHHMKA C TOKOM, CHJIBI
Awmrniepa u cunbl JlopeHna;

CTpPOUTh U300paKEHHE, CO37aBaeMoOe IUIOCKMM 3€pKajoM, TOHKOW JIMH30H, U
pPaccUUTHIBATh €r0 XapaKTEPUCTHUKHU;

MPUMEHSTh OCHOBOIIOJIAralolIle aCTPOHOMUYECKHE MOHATHS, TEOPUU U 3aKOHBI JJIS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX IMPOLECCOB, MPOUCXOIAMIMX B 3BE3AAX, B
3BE3AHBIX CHUCTEMaX, B MEXraJlakTH4YeCKOH Cpele; JBWKEHUsT HeOECHBIX Tell,
SBOJIIOLIMH 3BE30 U BeeneHnHoi;
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IPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIUYMH C HCIOJIb30BAHHUEM
IPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBAThH PE3yIbTAaThI
NOJYYEHHON 3aBUCUMOCTH (M3WYECKHX BEJIMYMH B BHUAE TpadukoB C y4éTom
aOCONIOTHBIX ~MOTPEIIHOCTe HM3MEPEeHUH, JienaTh BBIBOABI IO  pe3ysbTaTaM
UCCIIEIOBAHMSI;

POBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKMX BEIMYUH, TPH 3TOM BBIOMPATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLEHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIC
MOTPELIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IPOBOAMTH  OIBITHI [0 IPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
9KCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJU3UPOBATH
IIOJIyYEHHBIE PE3YJIbTATHI U A€JIaTh BBIBOJ O CTATYCE MPEAJIOKEHHOMN TMIIOTE3bI;
ONMCHIBATh METO/bI IOJyUYEHUSI HAYUYHBIX ACTPOHOMUYECKUX 3HAHU;

coOnroaarh mpaBuia 0e30macHOro TpyJa IpU MPOBEIECHUU HUCCIEJOBAHUNA B paMKax
y4e0HOr0 3KCIIEpUMEHTA, MpPaKTUKyMa U y4eOHO-MCCIIEI0BAaTEIbCKOW M IPOEKTHOM
NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB M J1AOOPATOPHOTO
000py10BaHMUS;

pemarth pacy€THBIC 3aJa4d C SBHO 3a/JIaHHOM W HESIBHO 3aJaHHOW (PU3NYCCKOM
MOJIeJIbIO: HAa OCHOBAaHMM AaHalIM3a YCIOBUS BbIOMpaTh (pU3MUECKHe MOJEINH,
OTBeYaroIIue TpeOOBaHUAM 3a1auu, IPUMEHSATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3NYECKUX TEOPUN MPH HCIOIb30BAHUM MAaTEMaTHYEeCKHX METOJI0B
pelieHus 3ajad, MPOBOAUTH pacuy€Tbl HAa OCHOBAaHUM HUMEIOIIMXCS JaHHbIX,
AQHAJIM3UPOBATh PE3YyJIbTaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MIOJIyYEHHBIX PE3yJIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/]aul, TpeOyrolue NPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/ieoB
Kypca (U3MKH, a TakKe MHTETpalld 3HAHUW U3 JPYIHX MPEeIMETOB €CTECTBEHHO-
HAay4YHOT'O IMKJA: BBICTPAMBATH JIOTMYECKYIO UEMOYKY PACCYKICHUN C OMOpoid Ha
U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUI1 OOBSICHEHUS OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
PUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKHM, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIEro MHpPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHI;

AQHIN3UPOBAaTh U  OLIEHUBATh IOCJIEJICTBUS OBITOBOM M  IPOU3BOACTBEHHOM
NeSITeIbHOCTH 4YeNlOBEeKa, CBSA3aHHOW C (PU3MUECKUMH IPOLECCaMu, C MO3UIMN
HKOJIOTMYECKOM 0€e301MacHOCTH, Ipe/ICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIB30BAaHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHIKEHUN HAYKH U
TEXHOJIOTHH JUIsl TalbHENIEero pa3BUTHS YEI0BEYECKOr0 00I1EeCTBa;

MIPUMEHSATH Pa3JINYHbIE CIIOCOOBI pabOTHI ¢ HH(pOPMALHEH (PU3HIECKOTO COIEPKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJOTUH Uil  IIOUCKa,
nepepaboTKi UM TpeAbsBIeHUS Y4eOHOM W Hay4yHO-NOMYJSpHOM HH(OpManuu,
CTPYKTYPUPOBAaHUS M HMHTEpIpEeTalud HH(POpMALUU, IOJYYEHHOH W3 pPa3TUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJydyaeMyto HH()OPMALIUIO U OIIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U Ha OCHOBE aHAIU3a
UCTOYHUKA NHGOpMAIY;

NPOSBIATh OPraHM3alMOHHBIE M IO3HABaTeNIbHbIE YMEHMSI CaMOCTOSITEIIbHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B TpPOIECCE BBHIMOJIHEHUS TPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATENLCKUX PadoT;

31



paboTaTh B TpyIIe C WUCHOJHEHUEM Pa3UYHBIX COIHMAIBHBIX POJICH, TUIAHUPOBATH
paboTy TpyMNIbl, paIMOHAIBLHO PACHPEACATh JCATEIBHOCTh B HECTAaHIAPTHBIX
CUTYallUsX, aJIcKBaTHO OIICHUBATH BKJIAJ KAXKIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE
paccMaTpuBaeMou poOIIeMBl,

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHAIbHOW — JEATENBHOCTH  I10
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.
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TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudposrbie)
n/n NMPOrpamMMbl Bcero O;Tpom’m’le pﬁaKanecKue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesi
Paznea 1. HAYUHBIA METO/] IO3HAHUSI IIPUPOIbI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6 bubmorexa [TOK
) Y A pHpoZ https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3zpen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemariia 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 Hunamuia 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2.3 Cratuia Téporo Tena . ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPaHEHUS B MEXAHUKE 10 1 https://m.edsoo.ru/f1 6b68d7
Hroro no pazgeny 35

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJANHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 bubmorexa LHOK
https://m.edsoo.ru/f16b68d7
32 Tepmoaunamuka. TerioBbie MaITMHBI 20 1 Eggjslzl;l/(r)g.e;iasi.orlé/ F16b63d7
33 ArperatHble cocTosiHUS BeecTBa. DazoBbie 14 1 bubnuorexa [IOK
' TIepex0/1bl https://m.edsoo.ru/f16b68d7
Nroro no pazgeny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DNeKTpUYECKOe ToJIe 24 1 bubnuoreka [JOK
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https://m.edsoo.ru/f16b68d7

. . bu6mmoreka [IOK
4.2 ITOCTOSIHHBIN 3JIEKTPUYECKUI TOK 24 1 https:/m.edsoo.ru/fl6b68d7
bu6mmoreka [IOK
4.3 TOKH B pasHIHbIX Cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pa3znen 5. PUBNYECKHUU TIPAKTUKYM
. bubmuorexa [JOK
31 H3MYCCKHH MPAKTHIYM 16 16 https://m.edsoo.ru/f16b68d7
Htoro no pazgeny 16
Pe3epBHOE Bpems 10 bubmorexa LIOK
P P https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 8 16
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne n/mm S———— Beero KOﬁHTpO.HbeIe HpﬁaKaneCKne 0Bpa3oBATETBHbIE
padoThI padoTsI pecypceb
Paznen 1. JIEKTPOJANHAMUKA
bub6nmmoreka [IOK
L1 Marsutioe nose 14 https://m.edsoo.ru/39859¢f1
bubnunoreka LIOK
1.2 DNIeKTpOMarHuTHasE MHIYKIUS 13 1 https://m.edsoo.ru/39859¢f1
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUWS U BOJIHbBI
bubnuoreka [IOK
2.1 Mexannueckue KoueOaHus 10 https://m.edsoo.ru/39859¢f1
bubnunoreka LIOK
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15 https://m.edsoo.ru/39859f1
23 MexaHn4YeCcKHe U 3JIEKTPOMArHUTHBIE 10 1 bubnmnoreka HOK
) BOJIHBI https://m.edsoo.ru/39859¢f1
bu6nmorexa LIOK
2.4 Onruka 25 ! https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 60

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

bu6mmoteka IIOK
31 Ocos CTO > ! https://m.edS(])_E).m/S9859ef1
Ntoro no pazgeny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynsipHO-BOJIHOBOM 1yaanu3m 15 bubmorexa TIOK
https://m.edsoo.ru/39859¢f1
4.2 ®usznka aToma 5 Bubmorexa OK

https://m.edso00.ru/39859¢ef1
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43 ®du3rKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubnuorexa [IOK
' YaCTHII https://m.edsoo.ru/39859ef1
Hroro no pazgeny 25

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKHI 12 ﬁﬁgﬂiﬁiﬂﬁ@ 9859¢f]
Hroro no pazaeny 12
Pa3znen 6. PUSHYECKHM TIPAKTUKYM
N bubnuorex K
6.1 ®u3nUecKuil TPaKTUKYM 16 16 ht tS: ) /(r)n.Ge c?s (])_E).Oru 139859¢f]
Htoro no pazgeny 16
Pasznen 7. OGOBIHIAIOIIEE NIOBTOPEHUE
Cucremaruzanus u 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnnoreka [JOK
NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU https://m.edsoo.ru/39859ef1
n3ydeHuu Kypca ¢usuku 10 — 11 xmaccor
Hroro no paszueny 15
PesepBHOE Bpems 10 bubmorexa HOK
https://m.edsoo.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

Kon
NMpoBepPsieMoro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 0opa3oBaHus

JleMOHCTpHUpOBaTh Ha MPUMEpPax PoJib U MeCTO (HU3UKHU B (OPMHUPOBAHHUH
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

YuuThIBaTh TpaHMILBl IPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJEIeH:
MaTepHajgbHasi TOUKa, HHEPIHaJIbHAs CUCTEMa 0TCUYETa, aOCOIIOTHO TBEPIOE
TEJI0, UI€AVIbHBIN ra3; MOJEIH CTPOEHUS I'a30B, KHUJIKOCTEH U TBEPIBIX Tell,
TOUYCYHBIN AIIEKTPUUYECKHUM 3apsijl — IPH PeICHUH (PU3NIECKUX 3a/1a4

10.3

10.4

10.5

10.6

10.7

Pacnio3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYJSIPHO-KMHETUYECKOM TEOpUU  CTPOEHUS
BEIIECTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpSAMOJIMHEHHOEe JIBUXKEHHE, CBOOOAHOE MaJeHHE TeJl, JABHXKEHHE II0
OKpPY>KHOCTH, HMHEpIHSA, B3auMojeiictBue Tei; auddysus, OpOoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTEH U TBEPABIX TN, U3MEHEHUE 00bEMa Ten
OpY HarpeBaHMM (OXJIAXKIEHUM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCAllUs, IUIaBJICHHE, KPUCTAJUIU3allMsl, KUIIEHUE, BIaXKHOCTh BO3/1yXa,
HOBBIIIEHHUE JIaBJICHUS I'a3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBA3b
MEXY IapaMeTpaMH COCTOSIHHS ra3a B U30NPOLECCax; dIEKTPU3ALUs Tell,
B3aUMO/IEIICTBHE 3apsI/I0B

OnuceiBaTh MEXaHUYECKOE ABIMKEHHE, UCHOJb3Ys (PU3HMUECKUE BEINUYHMHBI:
KOOPJIMHATA, MMyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIA,
UMIyJIbC TENla, KUHETHUYECKas DJHEprus, IOTEHUUalbHAas DJHEpPrus,
MexaHuyeckass paboTa, MeXaHUWYecKass MOIIHOCTh; TIpU  OINHUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HUCIOJIb3YEMBIX BEIWYHMH, UX
0003HAaYeHMs] W €IWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(GU3UUECKyIO BETUUMHY C IPYTMMHU BEIMYMHAMU

OnucelBaTh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBHIE SIBJICHUS,
UCIOJNB3YS (PU3MUECKHUE BEJIUUMHBL: JaBJIEHUE Ta3a, TeMIIepaTypa, CpeaHsis
KMHETUYECKast JHEPIHUs Xa0TUYECKOIO JBUKECHUS MOJIEKY!I,
CPEIHEKBAJpaTU4YHAsI  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSA 3Heprusi, pabora raza, Ko3(QQHUIMEHT MOJIE3HOrO JAEHCTBUS
TEIUIOBOTO JABUTATENsl; MPU OMHCAHUU MPABUWIBHO TPAKTOBATh (PU3MUYECKUN
CMBICJI UCHOJB3YyEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOJIUTh
dbopMyIibl, CBS3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYTHMH
BEJIMYMHAM

OnucelBaTh  M3YyYEHHBIE  DJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
JIEKTpUYECKUE SABJIEHUS (IIPOLECCHI), UCTOIb3Ys (PU3HUECKUE BETUYHHBI:
ANIEKTPUYECKUI 3apsl, DJIEKTPUYECKOE TI0J€, HANPsHKEHHOCTh IO,
MOTEHLIMaN, Pa3HOCTh NMOTEHIIMAJIOB; MIPU ONKMCAHUU MPABUIBHO TPAKTOBATh
¢u3nUecKuil CMBICI HCIIOJIb3YEMBIX BETUUMH, UX 0003HAUECHUS U €IMHULIBI;
yKa3blBaTh (DOpPMyJIbl, CBSA3BIBAIOIINME JTAaHHYIO (U3UYECKYI0 BEJIUYHMHY C
JpYTMMH BETMYMHAMHU

AHAJIN3UPOBATH (I)I/I3I/I‘{CCKI/IC MpOICCChl U ABJICHUA, UCIIOJIb3Y (bI/IBI/I‘-IGCKI/IC
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10.8

10.9

3aKOHbl M NPUHUMUIIBL 3aKOH BceMHpHOro tsaroreHus, I, II m Il 3axoHsl
HproToHa, 3aKOH COXpaHEHUs MEXaHMYECKOM SHEPIrHH, 3aKOH COXPaHCHHUS
UMITyJIbCa, NPUHIMUI  CYNEPIO3UIMU  CUJI, NPHUHIUI paBHOIPABUS
WHEPLHAIBHBIX CHUCTEM OTCYETA; MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHIO
CTPOEHUS BEIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPTHM TEIJIOBOTO JBIIKCHHS MOJIEKYJ C aOCOJIOTHOW TeMIepaTypou,
MEPBbIA 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAHEHHUS JIIEKTPUUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasinyaTh CIOBECHYHO (POPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHUE W YCIIOBHs (TpaHHUIBI, 00JIACTH)
MIPUMEHUMOCTHU

OOBACHATb OCHOBHBIE IPUHLUIBI JEHCTBUS MallUH, [PUOOPOB MU
TEXHUYECKUX  YCTPOMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOro
UCIIOJIb30BaHUS B IOBCEIHEBHOM KU3HU

Brimonagare OKCIICPUMCHTBI I10 HCCICAOBAHHIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUA U
IPOIIECCOB C UCIIOJIB30BAHUEM TPSMBIX H KOCBEHHBIX U3MEPEHUI; IIPU 3TOM
dbopMmyimpoBath npobiemy (3agady) u rUmnoTe3y y4eOHOro 3KCIEPUMEHTA,
COOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO 000pY/IOBaHUS, IPOBOJUTH OIBIT
¥ GOPMYIIHPOBATH BHIBOJIBI

10.10

Ocy1ecTBISITh MpsIMbIE M KOCBEHHbBIE HM3MEpPEHHUS (PU3NYECKUX BEIMYUH;
OpU 3TOM BBIOMpaTh ONTUMAJIBHBIA CHOCO0 M3MEPEHMsS U HCIIOJIb30BaTh
W3BECTHBIE METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccrnenoBaTh  3aBUCHMOCTH  MEXIY (U3MYECKMMH  BEIMYMHAMHU  C
WCIIOJBb30BAHUEM IMPSAMBIX WU3MEPEHUH; MpPU HTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUPOBATh  pE3yJbTAaThl  MOJYYCHHOH  3aBHCHMOCTH
¢u3nUecKux BETUYMH B BUAE TaOiaMIl W TpauKoB, JenaTb BBIBOJBI IO
pe3yipTaTaM UCCIeI0BAHUS

10.12

10.13

10.14

Co0mroaTh paBuiia 0€30MacHOTO TPY/la MPHU MPOBEACHUHU UCCIIEIOBAHUHN B
pamMkKax  y4eOHOrO  OJKCHEepUMEHTa, Yy4eOHO-HCCIEeI0BaTENbCKOW U
HpOGKTHOﬁ ACATCIBHOCTH C UCIIOJIB30BaAHNEM N3MEPHUTECIbHBIX YCTpOﬁCTB n
1ab60paTOpHOTrO 000PYyA0BaAHUS

Pemarpe pacuérHbie 3amauM C SIBHO 3aJlaHHONW (PU3MYECKOW MOJENbIo,
UCIIONB3Ys (PM3MUECKUE 3aKOHBI M MPUHIIUIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4l BBIOUPATh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3UUECKHE BEIUYUHBI
u GOpMyJbl, HEOOXOAMMBIE IsI €€ pEIICHHsS, MPOBOAUTH PACUEThl U
OIICHUBATh PEATIbHOCTb MOJYYCHHOTO 3HAaYeHHsI (PU3NUECKON BETHUMHBI

Pemars KadeCTBEHHBIE 3aa4H: BBICTPaNBaTh JIOTUYECKH

HCIIPOTUBOPCUUBYIO IICTIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I'-IGCKI/IG SIBJICHUS

10.15

Hcnonp3oBaTh  MHpuU  peumieHHMH  y4eOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTWM Ui TOMCKA,  CTPYKTYPHPOBAHUS,
UHTEpPIIPETallud U TpPEACTaBICHUs Y4YeOHOH U HayYHO-TIOMYJISpHON
UHPOpPMAllUK, TOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH MOJTyYaeMyto HH(OpMaIIHIO

10.16

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAayKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHI

10.17

Hcnonp30BaTh TeOpeTHUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
Juis  obecriedeHus: 0e30MacHOCTH TpU  obOpamieHHMH ¢ npubopamu U
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10.18

TCXHUYCCKUMHU yCTpOﬁCTBaMH, IJIL COXpaHCHHUA 310POBbA U COGJIIOI[GHI/DI
HOPM 3KOJIOTHYECKOI'O IMTOBEACHHS B OKPY)KaIOHIeﬁ cpeac

PaGoraTte B rpymime C BBIIOJHEHUEM pA3IUYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh PaOOTy TPYMIIBI, PAMOHAILHO PACIPECNISATh 00SI3aHHOCTH U
IJIAHUPOBATh JIEATEIbBHOCTh B HECTAHJAPTHBIX CHUTYalMsIX, aJCKBaTHO
OLCHMBATh BKJAJ KaXJON0 U3 YYaCTHUKOB TpPyHNIlbl B PELICHHE
paccMaTpuBaeMoii MpoOIeMbl

11 KUIIACC

Kon
NPoBePsIEMOro
pe3yJbTara

11.1

11.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbI CpeIHEro o01ero 0opa3oBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb M MECTO (U3HKH B (OPMUPOBAHUU
COBPEMEHHOI HAYyYHOU KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJIOTHM, B MPAKTUYECKOW JESITEIBHOCTH JIOJEH, LEJIOCTHOCTh M
€AMHCTBO (PM3MUYECKOI KapTUHBI MHpa

YuuThBaTh TpaHULIBl MPUMEHEHUS HM3YUYEHHBIX (PU3NUYECKUX MOJEIEeH:
TOYEYHBIN DJIEKTPUYECKUM 3apsl, sANEpHas MOJEIb aToMa, HYKJIOHHas
MO/I€JIb ATOMHOTO sJIpa P pelIeHnH (PU3NUECKUX 3a1au

11.3

Pacnio3naBate ¢usnveckue sBiIeHUs (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB  IEKTPOJMHAMUKUM M KBAaHTOBOW (U3UKU: DIIEKTpUYECKas
IIPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aUMO/JICIICTBHE MAarHUTOB, 3JIE€KTPOMAarHUTHasE HHAYKLUS, JeiicTBHE
MarHUTHOTO IIOJIA Ha MPOBOJHUK C TOKOM M JBIKYIIMHCA 3apdl,
3JIEKTPOMAarHUTHBIE KoJIeOaHus u BOJIHBI, psSMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, OTpaK€HWe, IpeIoMIIeHHe, HUHTephepeHIus,
TUdpakuus U MOJIIpU3allus CBETa, AUCHEPCUs CBETa, (POTOINEKTPUUECKUI
abdext (poroaddexT), cBeToBOE AaBiIEHNE, BOSHUKHOBEHHE JTHHEHYATOrO
CIEKTpa  aromMa  BOJOpPOJA,  €CTECTBEHHAas W HCKYCCTBEHHas
PaAMOaKTUBHOCTh

11.4

OnuceiBaTh M3y4YEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKHUE, JJIEKTPHUECKYI0 MPOBOJUMOCTh pPa3IMYHBIX Cpel) M
AJIEKTPOMAarHUTHbIE  ABJIEHUS  (IPOLECCHI), HCMONB3Ys  (U3NYECKUE
BEJIMYMHBL: AJIEKTPUUECKUI 3apsi]l, CHJIa TOKa, SJEKTPUUYECKOe HalpshKeHue,
ANIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh moTeHnuanos, JJ[C, pabora
TOKa, HMHIYKIMS MarHUTHOTO Tojs, cuia Awmmepa, cwia JlopeHua,
WHJIYKTUBHOCTD KATYIIKH, SHEPTHS dJEKTPUIECKOTO ¥ MarHUTHOTO TIOJIEH,
NEepuoJl U 4acToTa KojieOaHWH B KoyieOaTelIbHOM KOHTYpE, 3apsl M Cuja
TOKa B TIPOIECCe TapMOHUYECKHX JJIEKTPOMATHUTHBIX KOJIEOaHUH,
¢oKycHOE paccTOsIHME€ M ONTHUYeCKas CHJa JIMH3BI, TPH OMHMCAHUH
NPaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOJNB3YEMBIX BEJIWYHH, WX
0003HaUeHHsI W €IUHMIIbI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(GU3NIECKYIO BETUYMHY C IPYTHMHU BEIIMIHHAMHU

11.5

OnuceiBaTh M3yYCHHBIC KBAHTOBBIE SIBJICHHS W TPOIECCHI, HCIIOIB3YS
dbusznYeCcCKre BEIUYUHBL: CKOPOCTh DJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJIHBI
M 4YacToTa CBETa, SHEPrusi W HUMIyJIbCc (OTOHA, mepuoja Modypacnaja,
DHEpPrusl CBS3M AaTOMHBIX SAep; MPH OINMCAHUU TPABHIBLHO TPAKTOBATh
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(bU3HYECKUI CMBICI HCTIOJIB3yEeMbIX BEIMYUH, UX 0003HAUCHUS U CIUHUIIBI;
yKa3blBaTh (POpPMyJIbl, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIUYHMHY C
JPYTHMH BeJTMYMHAMH, BEIYUCISITh 3HAYCHNUE (PU3NUYECKON BETUIMHBI

11.6

AHanm3upoBath GU3NYECKUE MPOLIECCH U SBICHUS, UCIIONb3Ys (PHU3NIECKUE
3aKOHBl M TPUHLUIBLE: 3akoH OMa, 3aKOHBI IOCJIEI0BaTeIbHOTO U
NapajuIeJIbHOTO COEIMHEHUs IPOBOIHUKOB, 3akoH /oy — Jlenna, 3akoH
ANEKTPOMArHUTHOM WMHIYKIMH, 3aKOH MPSIMOJIMHEWHOTO pacinpoCTpaHEHUs
CBETa, 3aKOHBI OTPA’KEHUSI CBETA, 3aKOHBI IPEJIOMJICHUS CBETAa, YpPaBHEHUE
OiiHmreitna g ¢oTtorddekra, 3aKOH COXpaHEHUS DSHEPruu, 3aKOH
COXPAHEHHUs MMIIYJIbCa, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsja, 3aKOH
COXpaHEHHS MacCcOBOTO 4YHCIa, MOCTynarhl bopa, 3akOH pajnoaKTUBHOTO
pacriaza; mMpu 3TOM pa3iIuyarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXeHHWEe UM ycjoBus  (TpaHMIb,  0OJacTH)
IPUMEHUMOCTH

Onpenenarb  HampaBiI€HUE BEKTOpa MHAYKIUMM MAarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopenia

11.8

11.9

11.10

11.11

Crpoutpb U omnuceiBaTh H300pakeHUE, CO37aBAaEMOE IIJIOCKHM 3€pKajoM,
TOHKOM JIMH301

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU U
MIPOIIECCOB C MCITOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPECHHUI; IIPH 3TOM
dbopmynupoBarh npobiemy (3aady) v TUNOTE3y y4eOHOTO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000PYyIOBaHUS, TIPOBOJUTE OIIBIT
U GOPMYJIMPOBATH BHIBOJIBI

OcymiecTBIATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIMYUH,
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO M3MEpPEHUs U MCMOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH (PM3UYECKUX BEIMYUH C HCIOJIb30BAHUEM
IPSIMBIX U3MEPEHMI; MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (PUKCHpPOBATh
pe3yJabTaThl IOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYUH B BHJE
TaOJIML ¥ TpaUKOB, I€7aTh BHIBOBI 10 PE3YyJIbTaTaM UCCIIEI0OBAHUS

11.12

Cobmronats mpaBuia 6€30MacHOrO TPyAa MPH NMPOBEJICHUN UCCIIEOBAaHUM B
paMKax  y4eOHOro  JKCIEpUMEHTa,  Yy4eOHO-HMCCIEAOBATEIbCKOM U
HPOEKTHOHN AEATENbHOCTU C UCIOIb30BAHUEM U3MEPUTENIBHBIX YCTPOICTB U
1ab0paTopHOro 00opy10BaHuUs

11.13

Pemats pacu€rHble 3agauu C SBHO 3a/JaHHOM (U3MYECKOW MOJENBIO,
UCTONB3Ysl (PU3UYECKUE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHaJIN3a YCIIOBHS
3a1a4du BBI6I/IpaTI) (i)I/ISI/I'—IeCKYIO MOACIb, BBIACIATDH (i)I/I3I/I‘-IeCKI/Ie BCJIINYHHBI
u (opmynbel, HeoOXoAuMble AN €€ pelieHHs, MPOBOJAUTH PacdEThl U
OLCHUBATh PCAJIbHOCTDH IMOJTYYCHHOI'O 3HAYCHU A (bHSPI‘-ICCKOf/i BCJIMYNHBI

11.14

Pemate KaueCTBEHHBIE 3a/1a4u: BBICTPANBATh JIOTHYECKHU
HEIIPOTUBOPEUYUBYIO IIEMOYKY pACCYyKACHUM C ONOpOM Ha HU3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

11.15

Hcnonp3oBaTh  HpuU  peuieHHMH  y4eOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMM Ui TOMCKA, CTPYKTYpPHpPOBAHUS,
UHTEpPIPETallUd U TPEACTaBICHUs Y4YeOHOH U HayYHO-TIOMYJISpHON
UHpOpPMALlUK, TOJYYEHHOM U3 pa3IM4YHBIX HCTOYHUKOB;, KPHUTHUYECKH
aHAIM3UPOBATH MOJTyYaeMyto HH(OpMaLIHIO

11.16

OOBSCHATh MPUHIMIBI JCHCTBUS MallMH, NPUOOPOB U TEXHUUYECKUX
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11.17

11.18

11.19

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 WCIOJIh30BAaHUS B
MTOBCEHEBHOM KU3HU

[TpuBOANUTE IPUMEPHI BKJIAJIA POCCUHCKUX U 3apYOCIKHBIX YUEHBIX -(DU3NKOB
B pa3BUTHE HayKd, B OOBSCHEHUE MPOIECCOB OKPYKAIOMIEIO MHUpPA, B
pa3BUTHE TEXHUKU M TEXHOJOTHIA

Hcnonb30BaTh TeOpeTUYECKUE 3HAHUS MO (DU3HKE B MOBCETHEBHON KU3HU
s oOecrieueHrss O€301ACHOCTH TIpH  OOpalleHHH C MpuOopaMHu |
TEXHUYECKUMH yCTPOWCTBAMH, IJII COXPAHECHHS 370POBbS M COOJIIOJICHUS
HOPM JKOJIOTUYECKOTO TOBE/ICHUS B OKPYXKAOIIEH cpelie

PaGoraTte B rpyImie C BBINOJHEHUEM pA3IUYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAILHO PACIPECNSITh 00SI3aHHOCTH U
IJIAHUPOBATh JIEATEJIbBHOCTh B HECTAHJAPTHBIX CHUTYalMsIX, aJCKBaTHO
OLCHMBATh BKJAJ KaXJON0 U3 YYaCTHUKOB TIpPyNIlbl B pELICHHE
paccMaTpuBaeMoii MpoOIeMbl
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ITPOBEPSAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon Koxa npoBepsiemoro

pa3aejia JIEMEHTA

IIpoBepsiemMble 3J1eMeHTHI COIeP:KaAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

1.1

1.2

®uszuka — Hayka o npupone. Haydnsle meTonbl
IIO3HAHUS OKpY»Karolero Mupa. Ponb skciepumenTa
U TEOpUM B IIpollecC€ IO3HAHUA IPUPOABL.
OKcnepuMeHT B (husuke

MoaenupoBanue bu3rIecKux SIBJICHUI u
npoueccoB. Hayunble rumnortessl. ®Pusnueckue
3aKOHBl M TEOpUM. ['paHUIBI MPUMEHUMOCTH
¢u3znueckux 3akoHOB. IIpuHLUII COOTBETCTBUSL.
Ponrb u w™ecto ¢usuku B  opmupoBaHUU
COBPEMEHHOM  HAy4YHOM  KApTUHBI MHUpa, B
MIPAKTUYECKON JeSATEIbHOCTHU JIFOIEH

MEXAHHUKA

#i#HParti#KUHEMATHUKA

2.1.1

Mexannueckoe — nBukeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JAsmxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepemermienne, CckopocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepUalIbHON
TOYKH, UX HNPOCKOHWH HAa OCH CUCTEMBI KOOpJAWHAT.
CrnoxeHue nepeMeleHUN U CII0KEHHE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOPEHHS, IYTH U IepeMEIICHUSA
MaTepUaIbHOU TOYKN OT BPEMEHU

2.1

CBoOoHOE majieHne. Y CKOpeHrne cBOOOTHOTO
naIcHUs

2.1.5

2.1.6

KpuBonmnelinoe JIBUYKEHUE. PaBrOMepHOE
JBIKEHUE MaTepUAIbHONM TOUYKHM IO OKPY’KHOCTH.
VYrioBas cKOpOCTb, JUHENHAsA CKOpOCTh. llepuon n
gactoTa. [{eHTpocTpeMUuTeIbHOE yCKOpEHUE

Texuudeckue YCTpOﬁCTBaI CIINAOMCTpP, ABUKCHUC
CHapsAaA0B, HECTIHBIC U PEMCHHBLIC IIEPCAAYN

2.2

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopoctu. HccnenoBaHUE COOTHOLIEHUS MEXKIY
My TSIMU, MPONAEHHBIMU TEJIOM 3a
MOCJIEOBATEIIbHBIE PABHBIE IPOMEKYTKH BPEMEHU
MpA PABHOYCKOPEHHOM JBH)KCHUW C Ha4YaJIbHOMN
CKOpPOCTBIO, paBHOW Hy0. M3yueHue ABUKEHUSA
mapuka B BA3KOW JKUJAKOCTH. VM3yueHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATHHO

HHHPark## TTHAMUKA
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23

2.2.1
22.2

223

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiit
3akoH Helotona. MHepnuanpHble CUCTEMBI OTCUETA
Macca tena. Cuna. [IpuHImMn cynepno3uimuy Cuil
Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOYKU B
uHeprmanbHoi cucteme otcuéra (MCO). Tperuit
3aKkoH HbroTOHA /1711 MaTepuabHbIX TOUYEK

224
2.2.5

2.2.6

3akoH BceMUpHOTO TsAroTeHus. Cuina TSHKECTH.
[lepBas kocMuueckas cKopocTh. Bec tena

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenuss. Cyxoe Ttpenue. Cuia TpeHHs
CKOJIbXKEHHUSI M cuiia TpeHus mnokos. Koadduuument

TPCHUS. Cuia COIMPOTUBJICHUA IIpHU ABHUXXCHUHU TCJIa
B XXUJKOCTH HJIM ra3c

2.2.7

228

229

2.2.10

[TocrynatenbHoe W BpallaTeJIbHOE  JIBUKEHUE
abCoJIIOTHO TBEPOTO Tela

MoOMEHT Cuiibl OTHOCHTEIBHO OCH BpalllCHMS.
IIne4o cuibl. YciioBus paBHOBECHS TBEPAOTO TENA B
15(60]

TexHu4eckue yCTpOruCTBA: NOAIIUITHUKY, ABUKECHUE
HCKYCCTBEHHBIX CIIyTHUKOB

[Ipaktuueckue paboTel. UM3yueHHe  JIBUKEHHS
Opycka N0 HaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HECKOJbKUX cuil. MccnenoBanue 3aBUCUMOCTU CHJT
YOPYrOCTH, BO3HUKAOLWUMX B JehopMUpyeMOil
NOpy>XHHE M PE3UHOBOM 00paslie, OT BEITUYMHBI UX
nedopmanuu. MccrnenoBanue ycioBUH paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALICHUS

###HPar##3AKOHDBI COXPAHEHNA B MEXAHUKE

Nmnynsc ~ MaTepuaabHOM  TOYKH,  CHCTEMBI

23.1 MaTepUaIbHBIX TOUEK. IMIyIbC CHIIBI U U3MEHEHUE
UMITyJIbCA TeJla

232 3akoH coxpaHeHus muMmmyibca B MCO. PeaktuBHOE
JIBUKECHHE

233 Pabota cuibl

234 MOIIHOCTB CHIIBI

235 Kunerndeckass »Hepruss MaTepUaIbHOW TOYKH.
TeopeMao KMHETUYECKOUN SHEPT U
[TorenumanbHas >Heprus. lloreHnunanbHas sHEprus

23.6 yOpyro nepopMHUpPOBaHHON IPYKHUHBI.
[ToreHunanbHas SHEPTUs Tena BOJINU3H OBEPXHOCTH
3emin
IToTreHnManbHBIE U HEMOTEHIMAIBHbBIE CUIIBL. CBA3b

237 paboThl HEMOTEHUHUATbHBIX CHJI C HW3MEHEHUEM
MEXAHUUYECKOM HHEPruu CHUCTEMBI Tel. 3aKOH
COXpaHEHUS MEXaHUUECKON SHEPTHH

2.3.8 Yrnpyrue u Heynpyrue CTOJIKHOBEHUS
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239

2.3.10

TexHudyeckue  yCTpPOMCTBA:  JABUIXKEHUE  PakKeT,
BOJOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET

[TpakTrueckue padboThl. M3ydyeHne cB3U CKOpOCTEH
Tel Npu Heynpyrom ynape. MccienoBanue cBs3U
paboThl CHUIIBI C U3MEHEHHEM MEXaHHYECKOi
SHEPrUu Teja

3.1

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA
##Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPHU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeopuH. BbpOyHOBCKOE IBUKEHUE.
Huddysus. Xapakrep ABUKEHUS U B3aUMOJICHCTBUS
4acTHULl BEUleCTBa

Mopenn cTpoeHus ra3oB, KUIAKOCTEH M TBEPIBIX
TeJl U OOBSCHEHHE CBOWCTB BEILIECTBA HA OCHOBE
3TUX MOJIEJIEN

3.14

Macca MOJIEKYJI. KomnuectBo BEILECTBA.
[TocTosiHHas ABorajpo

TemmoBoe  paBHoBecue. Temmepatypa u €€
n3mepenue. [llkana remneparyp Llenscus

3.1.5

3.1.6

3.1.7

MO,Z[CJIB nacajJbHOI'O TIasa. OcHOBHOE YpaBHCHUEC
MOJIGKy.HSIpHO-KHHCTH‘-ICCKOfI TCOpHUU HACAIBHOTO
rasa

AOcomoTHass TemIieparypa Kak Mepa CcpeaHeit
KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHUS
yactul raza. [llkana remnepatyp KenbBuna

VYpaBuenune Kianeiipona — MenzaeneeBa. 3akoH
JanbroHa

3.1.8

["azoBbIe 3aK0HBI. M30mporieccs! B H1€aTbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA: H30TEpMa,
n30Xxopa, n3odapa

3.1.9

TexHu4eckue ycTpoicTBa: TEpMOMETpP, bapoMeTp

3.1.10

[TpakTueckue padoTel. M3mepeHnne macchl Bo3ayxa
B KJIacCHOIl KoMHare. MccienoBaHue 3aBUCHUMOCTH
MEXIy [apaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasa

32

OCHOBbI TEPMOJIMHAMMUKNA

3.2.1

TepmonnHamuueckas CHCTEMA. BryTtpeHnHss
SHEPrusi TEPMOIMHAMHYECKON CHUCTEMBI U CIIOCOOBI
e€ N3MeHeHNA

322

323

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrUsl OJHOATOMHOIO UAEAIBHOTO rasa

Bunpl TEIUIONEepEeIaYun: TEIUIONPOBOJHOCTD,
KOHBEKIUA, M3JIy4yeHHE. TermoéMKOCTh  Telna.
VYnaenoHas  TEemJIOEMKOCTH  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEILIONEepeiave

324

IlepBblli 3akOoH TepMoAWHAMUKHU. [IpumeHeHUE
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3.2.5

3.2.6

MEPBOTO 3aKOHA TEPMOJAMHAMHUKHA K HM30MPOIECCaM.
['padmyeckas uHTEpIpeTanus padboThl raza

TermmoBble  mammHbl.  [IpuHIUNBL  JEUCTBUA
TerIoBbIX MamwH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBbIX MamuHax. KoagdunueHt mnone3Horo
nevcteus (nanee — KI1J1) termnmoBoit Mamuubl. [uki
Kapno u ero KII/]

Bropoii 3akoH TepmoguHamuku. HeoOGpatuMocTh

IPOLIECCOB B MpHpOJE. TemIoBble JIBUTATEIH.
DKOJIOrn4YecKre mpoodIeMbl TEIUIOHEPTeTHKU

3.2.7

3.2.8

TexHu4eckue yCTpOMCTBA: JABUIaTEllb BHYTPEHHETO
Cropanusi, 0bITOBOI XOJOJMIBHUK, KOHIULIUOHED

[IpakTuueckue pabotel. V3Mepenue yaenbHOI
TEIIOEMKOCTH

#i#HPartt## AT PETATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

I[NEPEXO/IbI
[TapooOpa3oBanne u KouaeHcauusa. lcmapenue wu

3.3.1 KUIIEHUE. YJenbHas TeIioTa MnapooOpa3oBaHUs.
3aBUCHMOCTb TEMIIEPATYphl KUIICHUSI OT 1aBJICHUS
339 AGCOJ'IIOTHa}IuI/I OTHOCHTEJIbHAS BJIA)KHOCTh BO3/yXa.
Hacpimennstii nap
Teépnoe Ttenmo. Kpucramnumueckue u amopdHbie
3.33 Tena. AHU30TPONUS CBOWCTB KpucCTaJlIoB. JKuakue
33 Kkpuctaybl. COBpeMEHHbIE MaTEPHUAIIBI
334 IInaBneHne u kpucrauM3anys. YelbHas TEIUIOTa
' iassieHus. Cyomumanus
3.3.5 YpaBHeHHE TEIIOBOTO OajaHca
Texnuueckune YCTpOWCTBA: TUTPOMETP u
33.6 IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHU MOIYUYEHHS
COBPEMEHHBIX  MaTepuajJioB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUHU
337 [Tpaktuyeckue paboTel. M3MepeHue BIIAXHOCTH
BO3/yXa
4 OJIEKTPOAMMHAMUKA
#i#HPari##IJIEKTPOCTATUKA
411 OnexTpuzauust TeN. ONEeKTpudeckuil 3apsan. [lBa
BU/JIA DJIEKTPUUECKHX 3apsiIoB
4.1.2 IIpoBOTHUKY, TUBIIEKTPUKHU U MOJTYIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHsI JJIEKTPUUECKOTr0 3apsiia
4.1 4.14 B3aumopeiicteue 3aps10B. 3akoH Kynona
DneKTpuIecKoe oJe. HarmpsxénHnocTs
4.1.5 anekTpudeckoro mons. I[lpuHuun cynepno3unuu.
JInauK Hanps>KEHHOCTH AIEKTPUUYECKOTO MO
416 Pabota cui AJIEKTPOCTATUYECKOTO OIS
ITorennuain. PasHocTh TOTEHIINAIOB
4.1.7 [IpOBOOHUKM W JUANEKTPUKH B  TMOCTOSHHOM
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4.1.8

4.1.9

4.1.10

ANEKTPUIECKOM noJe. Jusnexrpudeckas
MIPOHUIIAEMOCTh
OnekTpoéMKocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh
IUIOCKOTO KOHJIEHCAaTopa. OHEpPrusl 3apsyKEHHOTO
KOHJIEHCATOpa

TexHuueckue yCTpOHCTBA: AIIEKTPOCKOTI,
DIIEKTPOMETP, ANEKTPOCTATUYECKAS 3alIuTa,
3a3eMJICHHE  DJIEKTPONpUOOpOB,  KOHJEHCATOP,

KCEPOKC, CTPYUHBIN IPUHTEP
[IpakTnueckue paboTHI. N3zmepenne
AIIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

HH#HPar##H#IIOCTOSIHHBIN JIEKTPMYECKUI TOK. TOKU B PA3JIMYHBIX

4.2.1

422
423

CPEJIAX

VcnoBus CYILIECTBOBaHUS IIOCTOSIHHOT'O
aeKTpudeckoro Toka. Mcrounuku Toka. Cuma Toxa.
ITocTosIHHBIN TOK

Hanpspokenue. 3akon Oma u1s ydyacTka lenu

BJ'IGKTpI/I‘IeCKOG COIIPOTUBJICHHC. Y aennHOE
COIIPOTUBJICHUEC BEUICCTBA

424

HOCJ’ICI{OB&TGJ’IBHOC, mapajujiCjibHOC, CMCIIAaHHOC
COCAMHCHHUC ITPOBOAHUKOB

4.2.5
4.2.6

4.2.7

PabGoTta snextpuueckoro Ttoka. 3akoH J[[xoyns —
Jlenma

MOIIIHOCTb IEKTPHUUYECKOTO TOKA
anekTpoABkymas cuina (manee — OIAC) wu
BHYTPEHHEE CONPOTUBJICHWE HCTOYHUKA TOKA.
3aKkoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
anekTprueckoi ren. KopoTkoe 3amMpIkaHme

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  CONPOTUBIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

429

OnexkTpuueckuid Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBonauku. CoOCTBEeHHass W TIpPUMECHas
MPOBOJIUMOCTh TOJIYITPOBOJHUKOB. CBOMCTBa p-n
nepexoja. [lomynpoBoJHUKOBBIE TPHUOOPHI

4.2.11

4.2.12

4.2.13

DIIEKTPUYECKUI TOK B JJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAs JUCCOLUALUSA. DIEKTPOIIN3

OnexkTpuueckuil TOK B razax. CaMOCTOSTENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psan. Pasnuusble THIBI
CaMOCTOATENBHOrO paspsana. Moinnus. [1nazma

TexHnyeckue ycTpoNCTBa: aMIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKH TOKa, 3JEKTpOHArpeBaTe/IbHbIE
npudopHI, 3JIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTHUBJICHUS, BaKyyMHBIM JHOI,
TEPMUCTOPbI u (doTope3ncTopsl,
HOJIyIIPOBOIHUKOBBIN 1MOJI, FaJIbBaHUKA
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11 KJIACC

Kon
paszjiena

4

4.2.14

Koanposepsiemoro
3JIeMeHTA

[IpakTudyeckue paboThl. M3ydeHHne CMeEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

W3mepenne OJIC ucTOYHHMKA TOKa U €0
BHYTPEHHETO COIIPOTUBIICHUS. HaGnronenue
JIIEKTPOJIA3A

HpOBepﬂeMme IJIEMEHTBI COACPKAHUSA

OJIEKTPOAMMTHAMUKA

###HParti#H#MAT HUTHOE ITOJIE. DJIEKTPOMAT'HUTHA S MHAYKINA

43.1

ITocTossHHBIC MAarHuThblI. BSaHMOHCﬁCTBHe
IIOCTOSAHHBIX MaroHuToOB

432

433

434

4.3.5

4.3.6

MarnuTtHOoe 1osie. BeKTOp MarHUTHONM MHAYKIUH.
[Ipunuun cynepnozunuu. JIMHUM MarHUTHOMN
MHAyKIuY. KapTrHa TMHAM MarHUTHOW MHIYKIUU
I1OJISI IIOCTOSTHHBIX MarHUTOB

MarnutHoe molie MpoBOJHUKA ¢ TOKOM. KapTuna
JIMHUN TI0JIA JJIMHHOI'O IIPAMOIO IPOBOAHHKA H
3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C
TokoM. OmeiTr  Opcrena.  B3aumopeiicTBue
MIPOBOJHHUKOB C TOKOM

Cuna Amnepa, e€ MOyJIb U HallpaBJICHUE

Cuna JlopeHuna, €€ MoOAyidb U HalpaBJCHUE.
JBr>KeHre 3apspKEHHOM 4YacTHIBI B OJHOPOIHOM
MarHuTHOM noje. Pabota cunbl JlopeHiia

SIBiieHUE AIEKTPOMATHUTHON MHIYKIIMHA

4.3

4.3.7

IToTOK BEKTOpa MarHUTHOW MHIyKIIHH

4.3.8

4.3.9

4.3.10
43.11

OJIC wuHaykuuu. 3aKOH  DJIEKTPOMArHUTHOM
unaykuuu Papanes

BuxpeBoe anexrpuueckoe nose. 9J1C nHayKINu B
MPOBOAHMKE, JBMXKYLIEMCS [OCTyHNaTeIbHO B
OJIHOPOJAHOM MarHUTHOM I10JIE

IIpaBuio Jlenna

NunyktuBHOCTh. fBneHne camomHaykuuu. 2DJ1C
CaMOMHYKIIUU

4.3.12
4.3.13

43.14

4.3.15

DHeprusi MarHUTHOTO MOJIsl KATYLIKH C TOKOM
DJIEKTPOMArHUTHOE TOJIe

TexHuueckue yCTpoMCTBa: MOCTOSIHHBIE MArHUTHI,
AIEKTPOMATrHUTBI, 3JIEKTPOJIBUTATENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHUL, MHAYKIMOHHAs [I€Yb
[IpakTueckne paboThl. M3ydeHWe MarHUTHOTO
MOJIsl KaTyluIku ¢ TOKoM. MccnenoBanue nencTBUs
IIOCTOSIHHOIO Mar"uTa Ha paMKy C TOKOM.
Hccnenosanmne SIBJICHUS 3JIEKTPOMATrHUTHOMN
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HHIAYKIOWUN

KOJIEBAHUA 1 BOJIHBI

5.1

###HPar#MEX AHUYECKHUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHM A

Konebarensaas cucrema. CBOOOIHBIE KOJIEOAHMUS.
'apmonnueckue konebanusi. Ilepuona, dacrora,
aMIIuTyna U (aza konebaHuit

[IpyXuHHBIA MasiTHUK. MaTeMaTH4eCKUil MassTHUK

YpaBHeHue rapMOHUYECKUX KoJIeOaHMi.
Kunematuyeckoen  AMHAMUYECKOE  OMHCAHUE
K0J1e0aTEeIbHOTO ABMXKEHUS

[IpeBpaiieHre SHEpPruM MpU  TAPMOHUYECKUX
konebanusax. CB3b  aMIUIUTYIBl  KoJeOaHMA
UCXOJIHOM BEIHMYHMHBI C aMIUIMTyJaMHu KoJjeOaHHH
€€ CKOPOCTHU U YCKOPEHHUS

KonebarenbHbrii KOHTYP. CBobonHbIe
SJICKTPOMATHUTHBIE ~KOJEOAHUS B  HICAIBHOM
KOJICOATETIbHOM ~ KOHTYpe. AHAQJIOTHS  MEXIy
MEXaHUYECKUMH u AIIEKTPOMArHUTHBIMHU
konebanusmu. ®opmysna TomcoHa

3aKOH COXpaHCHHS OSHEPrHH B  HJICATLHOM
K0JIe0aTSIIbHOM KOHTYPE

Brinyxennbie MEXaHUYECKHE KOJIEOaHUSL.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJIEKTPOMArHUTHBIE KOJICOaHMUsI.

[TepemennbIil Tok. CHHYCOUJANbHBIN TIEPEMEHHBIN
TOK.

MoIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYJHOE H
JICHCTBYIOIIIEE 3HAYECHHUE CHUJIbI TOKA M HANPSKECHUS

5.1.10

5.1.11

5.1.12

Tpanchopmarop. IlpousBoacTBo, Tmepeaada u
notpedieHue AIEKTPUUECKOU SHEPTHUH.
OKOJIOTUYECKHE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUUECKOM SHEPTHUH. Kynberypa
WCIIOJIb30BAHUS AJIEKTPOIHEPTUHM B TTOBCETHEBHOM
KU3HU

Texunueckue yCTpOIiCcTBa: ceiicmorpad,
AIIEKTPUUYECKUI 3BOHOK, JTJMHUU JIEKTporepeiad

IIpakTrueckue paboTHI. Hccnenosanne
3aBUCUMOCTH II€PHO/Ia MaJIbIX KoJeOaHHii rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccnenoBanne NEPEMEHHOTO TOKa B LENU U3
IIOCJIEIOBATEIbHO COCAMHEHHBIX KOHICHCATOpAa,
KaTyLIKH U PE3UCTOpa

5.2

##HPart#MEX AHUYECKUE N DJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

Mexannueckue BOJIHBI, YCIIOBHUS
pacrpoCcTpaHEHHUs. IIepuon. Ckopoctb
pacrnpocTpaHeHHs U JjuHa BOHBI. [lonepeunbie n
MIPOJI0JIbHBIEC BOJTHBI
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53

522

523

#iPar#t##t  Uurepdepentus u  audpakmus
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3ByKa. ' poMKkoCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

524

DONEeKTPOMarHUTHBIE BOJIHBI. YCIIOBUS H3ITyYCHUS
AJIEKTPOMATrHUTHBIX BOJIH. B3aumHas opueHTarus
BeKTOpoB E, B 1 v B 351eKTpOMarHuTHOM BOJIHE B
BaKyyMe

525

5.2.6

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPa’KEHUE,
MIPEJIOMJIEHUE, NoJISIpU3anus, mudpaxus,
unTepdepeniys. CKOPOCTh  ANEKTPOMArHUTHBIX
BOJIH

[[Ikana »MEeKTPOMArHUTHBIX BOJH. [IpuMeHeHue
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I PaaroCBA3U u TCIICBUACHUA.
Panuonokanus. DIeKTpOMarHUTHOE 3arps3HEHUE
OKPYXaIOIIEH Cpeabl

5.2.8

Texnuueckue YCTPOWCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPa3BYKOBas JUAarHOCTHKAa B
TEXHUKE W MEAMIMHE, Pajap, paguoNpUEMHHUK,
TeJIeBU30D, aHTeHHa, TenedoH, CBU-neup

H#iHPari#H#OII TUKA

5.3.1

532

[IpsMonuHEetHOE  pACIPOCTPAHEHHME CBETa B
oznHopoaHou cpexne. JIyu ceera

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS CBETA.
[TocTpoenne n300paxeHuii B IOCKOM 3epKaje

533

534

HpCHOMHeHI/Ie cBeTa. 3aKOHBI MMPpECJIOMJICHUSA CBETA.
AOCOIIOTHBIN TTOKa3aTellb IMPEIOMJICHUA

ITonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIn
YT0JI MOJTHOT'O BHYTPEHHETO OTPAXKEHHUS

535

53.6

Hucnepcus ceera. ClnoxHbIN cocTaB 0€10ro cBeTa.

[IBer

Coluparoue ¥ pacceuBaronue JTUH3bL. TOHKas
nuH3a. DOKyCHOE PACCTOSIHUE U ONTHUYECKas CHJia
TOHKOM muH3bl. [locTpoeHune wu300paxeHUil B
coOuparomumx 1 paccenBaromux auazax. Gopmyna
TOHKOM JIMH3EI. Y BEeJIMUEHHE, JaBaeMOe JTHH30H1

5.3.7

5.3.8

IIpenenst NIPUMEHUMOCTHA F€OMETPUUYECKON
ONTHKH

Wutepdepenmus crera. KorepeHTHbIE HCTOYHHUKH.
VYenosus HaAOJIFOIEHUS MaKCUMYyMOB u
MUHUMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHHKOB

539

Hudpakmus cBera. udpakunoHHas pemeTka.
VYcnoBue HaOMIOIEHUS TTIABHBIX MAaKCUMYMOB MPHU
MaJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
TUGPAKITUOHHYIO PEIIETKY
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5.3.10 [Tonsspu3zanus ceeta

Texnuueckue YCTPOWCTBA: OYKHU, Iyna,
¢doroanmnapar, IIPOEKLINOHHBIN anmnapar,
MHUKDPOCKOII, ~ TEJIECKOIl, BOJIOKOHHAs  OITHKA,
JU(pPaKLMOHHAS PEIETKA, MOJISPOUT]

53.11

[Ipaktudyeckue paboThl. V3mepeHue moKazaTess
MIPEJIOMJIICHUSI. HccnenoBanue CBONCTB
n300pakenuii B nuH3ax. Habmonenue nucnepcuu
cBeTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panunel IIPUMEHUMOCTH KJIACCUYECKOMN
MexaHuku. [loctynarsl Teopuy OTHOCUTEIBHOCTH:
WHBAapUaHTHOCTb MOJYJII CKOPOCTH CB€Ta B
BaKyyMe, IPUHIIMII OTHOCUTEJILHOCTH DUHILITEITHA

5.3.12

6.1

OTHOCHUTEILHOCTh OIHOBPCMCHHOCTH.

6.2 3amesIeHne BpEeMEHH M COKpaIleHUE JJTUHBI
6.3 DHeprusi ¥ UMIYJIbC CBOOOHOM YaCTHUIIbI

CBsi3p  Macchl C DHEPruel W  UMIYJIbCOM
6.4 CBOOOJTHOW YaCTHIIBI. DHEPTUsl MOKOS CBOOOIHOM

YaCTHLIbI
KBAHTOBAA ®U3UKA

7.1

H##Par###JIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. Dopmyna I[lmanka cCBSA3M SHEpPruu
7.1.1 ¢doToHa € ero 4yacToTod. DHEprus M HMILYJIbC
dboToHa

OTtkpeITHE U UccnenoBanue Gorodpdexra. OnbIThI

7.12 A.T'. CroneroBa. 3akonsl hoTodhdexTa

VYpaBHenue OiHmTeitHa ana  QoTodddekra.

7.1.3 «Kpacnas rpanuna» hotodddekxra

7.1.4 JaBnenue ceera. Onbitel I1.H. JIeOGeneBa
7.1.5 XUMHUYECKOE JECHCTBUE CBETA

TexHuueckue yCTpOMCTBa: (hoTOdIEMEHT,

7.1.6
dboTOoIaTYUK, COTHEUHAs OaTapesi, CBETOIUO]]

7.2

CTPOEHUME ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopna o
7.2.1 HCCIJIEJOBaHMIO CTpOoeHMsI aToma. [InanerapHas
MOJIeJIb aTOMa

IToctymatel bopa. HM3nydeHne u moryionieHue
($OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
SHEpruu Ha JApyrod. Buabsl cnekrtpoB. Cnekrp
YPOBHEW 3HEPTrUM aTOMa BOJAOpOAa

7.2.2

BonnoBeie cBoiicTBa yactul. Bomnsl ne bpoins.
7.2.3 KopmyckymsipHo-BosiHOBO#M fyanu3m. udpaxius
HIIEKTPOHOB Ha KPHCTAJLIAX

CrnonTanHoe n BBIHYXACHHOC H3JIIYUYCHHUC.

7.2.4 .
YCcTpoicTBO U TPUHIIKI PAOOTHI Jiazepa
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7.2.5

7.2.6

TexHudeckue yCTpOMCTBA: CIEKTPAIbHBIN aHAJIN3
(criexkTpockoI), 1a3ep, KBAaHTOBbIM KOMIIBIOTED

[IpakTuueckue paboTHI. Ha6mronenue
JIMHEMYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE APO

Mertobl HaAOIIOICHUS 5 pEeruCTpaliu
AJIEeMEHTapHbBIX YACTHUII

7.3.2

OtkpeiTue panguoaktuBHOCTU. ONBITE Pesepdopaa
[0 ONpEAENICHUI0 COCTaBa  PaJUOAKTUBHOTO
usnyuenus. CpoiictBa anb(a-, Oera-, ramma-
u3NyueHus. BnusHue pagnoakTUBHOCTU Ha KUBBIE
OpTaHU3MBI

7.3.3

OtkpeiTHe npoTOHAa U HeWTpoHa. Hyknonnas
mojzens siapa ['eisenOepra — lBaneHko. 3apsin
saapa. MaccoBoe unciio sijpa. M30tomnsl

7.3.4

Anbda-pacniaz. DNEKTPOHHBIA W TO3UTPOHHBIN
Oera-pacma. ["amma-uznyuenue. 3akoH
pPaInoaKTUBHOTO pacraaa

7.3.5
7.3.6

OHeprus CBSA3M HYKJIOHOB B sifjpe. SnepHble CUIIbL.
Hedext maccsl sipa

SInepusle peakuuu. [lenenue u CUHTE3 SAEp

7.3.7

Snepuslii  peaktop. TepMoOsIepHBIM  CHUHTE3.
[TpoGnembl U NEPCHEKTUBBI AIEPHON IHEPreTUKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON SHEPTETUKU

7.3.8

7.3.9

OnemeHTapHble yacTHIbl. OTKpBITHE MO3UTPOHA.
dyH1aMeHTaIbHbIE B3aUMOACHCTBUS
TexHnueckue yCTpoHCTBa: JO3UMETp, Kamepa
Bunbcona, sinepHblil peakTop, aToMHas 6omba

7.3.10

[IpakTueckue pabotel. MccnenoBaHue TpeKoOB
qacTuIl (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTHBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3qHoro Heba. Co3Besnusi, sipkue 3BE3JHI,
IUTAHETHI, UX BUAUMOE IBIKEHUE

Conneunas cuctema. [lmaHeTbl 3eMHOI TPYIIBIL.
HJ'IaHCTI)I-FI/IFaHTI)I n Hux CHYTHI/IKI/I, KapJ'II/IKOBBIC
mwiaHeTsl. Mansie Tena COMHEYHOH CHCTEMBI

Connme, dorochepa u armochepa. ComHeuHas
AKTUBHOCTH

8.4

Nctounuk sHeprun CoJiHIa 1 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHUMOCTb, panuyc, TeMIeparypa, nx
B3aMMOCBs3b. /lnarpamMmma «CeKTpajbHbIA KJIAacC —
CBETHUMOCTBY. 3BE3 MBI TJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTE JUTSE 3BE3] TIIaBHOM
MOCJIEOBATEIbHOCTH
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8.6

Hi#HPar###BuyTpennee CTpPOEHHUE 3BE3I.
CoBpeMeHHBIE MPEJICTABICHUS O MPOUCXOKICHUH
u 3Boaroruu CoJHIIa U 3BE3/1. DTanbl )KU3HU 3BE3]T

8.7

Mneunslii Ilyte — Hama I'anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacrnpenencHue 3B€31, raza
u neud. llonoxxenune u naBwxenune ConHuLa B
INanaktuke. Ilnockas u chepruyeckas nNoaCHUCTEMBI
["aytakTukH

8.8

Tunel ramaktuk. PanuoranakTMKn W KBas3aphbl.
YeEpHble AbIPHI B sA/1pax rajlakTUK

8.9

8.10

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xab6ma. Pa3zoeranne ramaktuk. Bo3pact u pamunyc
Bcenennoit, teopust bosbmoro B3peiBa. Mognens
«ropsiueii Beenennoiy. PenmkroBoe u3inydeHue

MacmrabHas CTPYKTypa Bcenennoii.
MeraraiakTuka. Hepeménneie po0JIeMbl
aCTPOHOMHH
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ITPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM NPOT'PAMMBI CPEJTHETI' O
OBIIET'O OBPA3OBAHUA

Koxa

NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3oBaHus

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DU3HUECKUE SIBICHUS
(mporiecchbl) U OOBSACHATH X HA OCHOBE M3yUEHHBIX 3aKOHOB

Bnaneuue OCHOBOIIOJIararonmumMun (1)I/I3I/I‘-IGCKI/IMI/I INOHATUAMHU H
BCIIMYHMHAMHU, XapaKTCPU3YIOIUMU (bHSI/I‘ICCKI/Ie IMPpOICCChI

ChopMUPOBAaHHOCTh YMEHUH TNPUMEHSATh 3aKOHBI KJIACCHYECKOU
MEXaHHKH, MOJICKYJISIPHON buzuku u TEPMOJUHAMHUKH,
JIEKTPOJMHAMUKHY, KBAHTOBOW (DM3HMKM Ui aHAIM3a U OOBSICHEHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3jinyaTh YCIOBHSI
(rpanunbl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOmmit xapakrep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAHHYCHHOCTH
WCIOJIb30BAHUSI YACTHBIX 3aKOHOB;, AaHAJIM3UPOBATh (PH3UUECKUE
MPOLIECChI,  WCTOJB3yS  OCHOBHBIC  TIOJOXKEHHS, 3aKOHBI H
3aKOHOMEPHOCTH

ChopMupOBaHHOCTb yMEHHUS pa3jinyaTh YCJIOBUS IPUMEHUMOCTH
Mojienell PU3NYECKUX TN U MPOLECCOB (SIBJICHUIN)

CpopMHUpPOBAaHHOCT, YMEHHS peliaTh pacu€THhIE 3a7aud C SBHO
3aJlaHHOM W HESIBHO 3aJaHHOW (U3NYECKON MOJEJbI0: HA OCHOBAHUU
aHajM3a YyCJIOBHS BbIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 33724, TIPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTyJnaThl  (U3MYECKUX  TEOPUH  TPU  HCIOJIH30BAHUU
MaTeMaTUYECKUX METOJOB PEIICHUsS 3a/ay, IPOBOJAUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JaHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEUIEHUss C  Y4YETOM  IOJYyUYEHHBIX
pe3yJIbTaToB

Pemarp xayecTBeHHbIE 3ajaud, TpeOyrOIIME NMPUMEHEHHs] 3HAHUN U3
pa3HbIX pa3/esoB IIKOJIBHOTO Kypca (M3MKH, a TakkKe HHTETpaluu
3HAHUW W3 JpYruX TMpPEeAMETOB €CTECTBEHHOHAYYHOI'O IIMKJIA:
BBICTPAaMBaTh JIOTMYECKYIO LEMOYKY pAacCyXIE€HUH C ONOpod Ha
M3Yy4YEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS

Bnanenwne OCHOBHBIMHU METOJIaMHU HAy4HOTO MO3HAHUS,
HCIIOJIB3YEMBIMHU B (1)I/I3I/IKGZ MIpOBOAWUTE TMPSAMBIE W KOCBCHHBIC
u3MepeHus: (U3MUECKUX BEIUYUH, BBIOMpPAs ONTUMANBHBIN CHOCO0
U3MEPCHHUA U HCIIOJIB3Yysd H3BCCTHBIC MCTOABI OLUCHKH HOFpeHIHOCTeI\/II
W3MEpEeHUll, MPOBOJUTH HCCIEAOBAHUE 3aBHUCUMOCTEH (PU3NYECKUX
BCIINYNH C HCIIOJIb30BAHUEM  ITPAMBIX HSMepeHI/Iﬁ, 00BACHSITH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIONB3Ys (PU3NUECKHe TEOPUH, 3aKOHBI U
TIOHATHSI, M JIeJaTh BBIBOJBI;, COOJIOATh MIPaBHIa OE30IMACHOTO TpyAa
MIpU TMPOBEACHUU HCCIIEIOBAaHUI B paMKaX y4eOHOro SKCIIEpUMEHTa U
Y4e0HO-HCCIIEIOBATENbCKON  NMESATETPHOCTH C  WCIOJh30BAHUEM
IUQPOBBIX  HU3MEPUTENBHBIX  YCTPOMUCTB W J1aOOpaTOPHOTO
o0opynoBaHuUs
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ChopMupoBaHHOCT ~ YMEHHH  aHAIM3UPOBaTb W OLIEHUBATh
NOCJEICTBUS OBITOBOM M ITPOM3BOACTBEHHOM JIEATEILHOCTH UYEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMHU TPOILECCAaMH, C MO3HMLUN IKOJOTHYECKOU
0€30I1aCHOCTH; IIPECTaBICHAN 0 paloHaIbHOM
IIPUPOAONOIB30BaHNY, A  TaKKe  pasyMHOM  HCIIOJIb30BaHUU
JOCTMKCHUM HAyKM W TEXHOJOIMH JJs JAIbHEHIIEro pa3BUTHSA
4eJI0BEYECKOro 00111ecTBa

10

OBnagenue pa3nTUYHBIMH crocobamMu  paboTel ¢ HH(pOpMaIuen
(GU3MUECKOTO  COZAEpKaHMUS C  HCIIOJIb30BAaHHEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTH; pa3sBUTHE YMEHUH KPUTHYECKOTO
aHaJIM3a ¥ OIIEHKH JIOCTOBEPHOCTH MOJTy4aeMOil HHPOpMaIu

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPHUM W 3aKOHBI I aHalu3a |
00BsICHEHUST (PU3UYIECKUX TPOIECCOB, MPOUCXOMAIINX Ha 3BE3/aX, B
3BE3MHBIX CHUCTEMax, B MEXIaJlaKTHYeCKOW cpejie; JBHIKEHUS
HeOECHBIX TEJI, DBOJIIOLUH 3BE311 U BeeneHnon
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