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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o ¢pu3KKe Ha YpOBHE CpeIHET0 00IIEero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
HOJIOKEHUH M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTeNIbHON NPOrpaMMBl,
npeacrasieHHbix B ®I'OC COO, a takke ¢ yuéroMm ¢enepanpHOl paboyeil MporpamMmmbl
Bocnutanus u KoHuenmuu npenoxaBanus ydyeOHoro mpeamera «®Pusnka» B 00pa3oBaTenbHBIX
opramm3anusax Poccuiickoit  ®eaepanuu, peamu3yiOINIMX OCHOBHBIE  00pa3oBaTEIbHbBIE
HPOTPaMMBI.

[Iporpamma 1o ¢usuke omnpeaenser o0sA3aTeNbHOE NPEAMETHOE COJEp)KaHue,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEILHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTUKUA Y4eOHOTro
mporecca, BO3PAaCTHBIX oOcoOeHHOCTel oOywaromuxca. [Iporpamma mo Qusuke gaér
IpEJICTaBICHUE O LENIX, COJACpKaHUM, 00IIel cTpaTeruu oO0y4eHHs, BOCOUTAHUS U Pa3BUTHUS
oOyJaromuxcs cpecTBaMu yueoHoro npeaMera «Pu3nka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca ¢GuU3MKM YriayOJIEHHOrO YpOBHS II03BOJIAET pPEalM30BaTh 3a/1a4yu
po(hecCHOHANBHOM OpPHEHTAllMK, HApaBJICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus 10 pa3IMYHbIM PU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIELMATIbHOCTSIM.

B mporpamme no ¢usuke ompeaensroTcs IUIaHUpPYEeMble pe3yibTaTbl OCBOGHHS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaMeTHele (Ha yriyOnéHHoM ypoBHe). HayuHo-meTonosornueckoil oCHOBOM a1t pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAapPEIMETHbIM U IPEAMETHBIM pe3yJibTaTaM 00ydaroIuxcs,
OCBOMBILUX MPOrpaMMy 1o (GU3UKE HAa YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-ESITEIbHOCTHBIN MOAXO/.

[Tporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yJbTaTbl OCBOECHUS Kypca (HU3UKU Ha YIIIyOJE€HHOM YpPOBHE, B TOM
YHClie IPeIMETHbIE PE3yJIbTaThl IO rojlaM O0yUYeHUs;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojgaM 00ydeHusl.

[IporpaMma 1o Qu3uKe HUMEET NPUMEPHBIH XapakTep W MOMKET ObITh MCIOJIb30BaHa
YUUTENAMHU (PU3UKH [Tl COCTABJIEHUS! CBOMX Pa0OYUX MPOTPaMM.

[IporpaMmMa 10 @Qu3MKE HE CKOBBIBA€T TBOPYECKYI0 WHULMATUBY Yy4uTelIeH W
IIPEIOCTABISAET BO3MOXHOCTH JUIsl pEajM3alUd PAa3IMUHBIX METOAMYECKUX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM ypOBHE IpPH YCIOBHM COXPaHEHMs 00sS3aTelbHON
4acTU COJIEp’KaHus Kypcea.

dusmka Kak Hayka o HanboJiee OOIMX 3aKOHAX MPHUPOJIbI, BBICTYIAsl B KAUECTBE Y4eOHOTrO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHI 00 OKpYyKarolleM MHpeE.
[IkonbHBI Kypc (U3HKH — CHCTEMOOOPA3YIOUIMA Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUI, N3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnoiab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMpEeNniIo XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOSHHSI KOCMOCa, MOJNYy4YeHHS HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHune ¢GU3MKKA BHOCHUT OCHOBHOM BKJIaa B



(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBaHUE
YMEHHI IPUMEHATh HAyYHBI METO]] TO3HAHUS ITPY BHIIOJTHEHUH UMH YI€OHBIX HCCIICTOBAHUI.

B ocHoBy kypca (u3uKu Ha ypOBHE CpeqHEro oOiero o0pa3oBaHUs MOJOKEH PSA HACH,
KOTOpPbIE MOXKHO pacCMaTPUBATh KaK MPUHIUIIBI €0 MOCTPOCHHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEU KypC SABJISAETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PU3UKH, BKIIOUACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (pU3MKU 0O0beAMHEH BOKPYT
¢usnueckux Teopwil. Bemymum B Kypce sBisercss (GOpPMHpPOBaHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus NpeanoiaraeT UCIojib30BaHUE TYMaHUTAPHOTO
MoTeHIMaNa (PU3MIECKON HAyKU, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMH U HKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoea  npuxnaonoii  nanpaenennocmu. Kypc  pusuku  yriyOGnéHHOro  ypoBHS
IpeJoiaracT 3HaKOMCTBO € IIMPOKUM KPYroM TEXHUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN
U3y4EHHBIX TeOpuil 1 3aKkoHOB. IIpu 3TOM paccMarpuBarOTCs Ha ypOBHE OOLIMX Mpe/CTaBICHUM
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoesn JKoiocuzayuu peajiu3dyercsa IMOoCPpEACTBOM BBCIACHUA JBJIIEMCHTOB COACPIKaHUA,
MOCBAIIEHHBIX AKOJOTHYECKUM HpO6JI€MaM COBpPCMCHHOCTH, KOTOPLIC CBA3aHbI C PAa3BUTUCM
TCXHHUKHU U TeXHOHOFI/Iﬁ, a TaKXKC 06CY)KI[CHI/I$I npo6neM paiuoOHAJIbHOI'O ITPUPOJAO0ITIOJIB30BAHUA U
SKOJIOTHYECKOM 0S30IacHOCTH.

OcBoeHue coaepKaHus MPOrpamMMbl MO0 (PU3UKE JOJKHO OBITH IMOCTPOEHO HA MPUHLHUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO Moxoa. s pu3uKky peanusaus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
HCIIOJIB30BAHUU CaMOCTOATCIBHOI'O JSKCIICPUMCHTA KaK IMOCTOAHHO HeﬁCTBy}OHIGFO q)aKTopa
yuyeObHoro nmpouecca. Jlng yriyOa€HHOrO ypOBHS — 3TO CHCTEMa CaMOCTOSATENIBHOTO
YUEHUYECKOr0 HKCIEPUMEHTAa, BKIIIOYAIONIIETO (PPOHTAIbHBIE YYEHUYECKHE OIbBITHl IpHU
U3y4eHHUM HOBOTO MaTepuasa, JlabopaTropHble paboThl M paboThl mHpakTukyma. Ilpu sToMm
BO3MOXKHBI JIBa crioco0a peanu3anui GU3ndecKoro npaktukyma. B nmepBom ciiydyae mpakTHKyM
npoBoauTcs au00 B koHue 10 u 11 kmaccoB, mub0 mMocie MEpBOrO M BTOPOTO IMOJIYTOJUM B
KaKJIOM U3 3TUX KiaccoB. Btopoii crmocod — 3To mHTerpanus paOoT NMpakTUKymMa B CHUCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ paboTamMu MPaKTUKyMa IOHUMAETCsl CAMOCTOATENBHOE HCCIIEJOBAHNE, KOTOPOE TPOBOJAUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIaroBOil HHCTPYKIUH.

B nporpamme no ¢usuke cucteMa y4eHHUECKOTO HKCIEPUMEHTA, Ja00paTOPHBIX paboT U
MPaKTUKyMa MpeCTaBlieHa eUHBIM IepeuHeM. BoIOOp TeMaTuku AJid 3TUX BUAOB YUEHHUECKUX
INPAaKTUYECKUX PabOT OCYHIECTBISETCA y4aCTHHKaMHM 0Opa30BaTENBHOrO IMpolecca MCXOIS M3
0COOEHHOCTEH TMOYpOYHOTrO IUTAHMPOBAHUS M OCHalleHus KaOunHera ¢usuku. Ilpu sTOM
oOecrieunBaeTcs OBJIaJleHHe OOYYaloIUMUCS YMEHUSIMH IPOBOJUTH MpPSMbIE U KOCBEHHBIE
U3MEpEHUs, HCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH MU IOCTAaHOBKY OIBITOB II0
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonpmoe BHMMaHHE YACIACTCA pEIICHUTO pvaéTHBIX N Ka4C€CTBCHHBIX 3a/1a4. HpI/I 9TOM
JUIA paC‘-IéTHBIX 3ala4 MPUOPUTCTOM ABJIAAKOTCA 3aadu C SABHO 3aI[aHHOﬁ 1 HECSABHO BaHaHHOﬁ
(1)PI3H‘ICCKOI>1 MOJECJIBIO, ITO3BOJIAIOINNE NPUMCHATh M3YUCHHBIC 3aKOHBI M1 3aKOHOMCEPHOCTH KakK



U3 OJHOTO pas3jena Kypca, TaK U MHTETpUpYs NPHUMEHEHUE 3HAHWM U3 pa3HbIX paznenos. s
KaYeCTBEHHBIX 3aJjad IMPUOPUTETOM SABIAIOTCS 3aJaHMsl Ha OObBsICHEHHE/TpeAcKazaHue
NpOoTeKaHus (PU3NUECKUX SBICHUN U MPOLECCOB B OKPY)KAIOLIEH >KU3HM, TpeOyromue BbiOopa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsamMu PI'OC  COO Kk  maTepHAIbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc Gu3uku yriayOoi€HHOTO YpOBHS Ha YPOBHE CpPEIHEro
o0mero o0pa3oBaHMS JOJDKEH H3y4daThCsl B YCJIOBHUSX NpEAMETHOro kabmHera. B kaOunere
(GU3UKN T0JHKHO OBITH HEOOX0AUMOE JIA0OPATOPHOE 00OPYIOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IIporpamMMe 1o (U3UKEe YUCHHYECKHUX OIBITOB, JaOOPATOPHBIX PadOT M PabOT MPAaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpaliMoHHOE  00OpyJIOBaHHEe (QOPMHUPYETCSI B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHEeYMBAET IMOCTAHOBKY MEPEUYHUCICHHBIX B IpOorpamme Mo
(GU3MKe KIIOYEBBIX JIEMOHCTPAIMI JJI HMCCICIOBAHUSA M3yYaeMbIX SIBIICHUWA U TPOIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUI.

JlabopaTopHoe 000pyIOBaHHE ISl YYEHHYECKHX IPAKTHUECKHX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecCleyMBaeTcsi B pacdyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBHI JIaOOPATOPHOrO OOOPYAOBAHMSI JOJKHBI OBITh
IOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJOTOBBIX U LU(POBBIX INPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BUJIE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3Y4YEHUST (PU3UKU B 00IIEM 00pa30BAHUU SIBISIFOTCS:

(opMUpOBaHKE UHTEPECA U CTPEMIICHUS 00yUYaroIUXCsl K HAYYHOMY U3Y4YE€HUIO IIPUPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJICTaBICHMM O HAy4dHOM METOJEe TO3HaHuid U  (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOr0 OTHOLICHUS K OKPYKAIOIIMUM SIBJICHUSM;

dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yiabTaTa HM3y4yeHUS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHNE YMEHUM OOBSCHSATH SIBJICHHUS C HCIOJNB30BAaHUEM (PU3MUECKHX 3HAHUU U
Hay4HBIX JI0Ka3aTeJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUN O pOJIM (U3UKU ISl PA3BUTHUSI APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHI;

pa3sBUTHE TIPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymel mnpodeccHoHanbHOMI
NEeSTENIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JaJbHEWIIEMYy OOYYEHHIO B 3TOM
HarpaBJICHUH.

JoctuxkeHne 3THX Leleil oOecreurBaeTcs pelIeHHeM CIEAYIONIUX 3ajad B Ipolecce
n3y4deHus Kypca (GU3UKUA Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus:

npuoOpeTeHre CUCTeMbl 3HaHMA 00 OOmMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIFOUAs] MEXAHUKY, MOJIEKYJSIPHYIO (PH3UKY, dJIECKTPOJINHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTHI aCTPO(U3HKH;



dbopMUpOBaHNUE YMEHUN MPUMEHATH TEOPETUUCCKHIE 3HAHUS ISl OOBSICHEHUS (PU3HUECKUX
SABJICHUM B IPUPOJE U ISl IPUHATHUS NPAKTUYECKUX PEIICHUN B IOBCETHEBHOMN KU3HY;

OCBOEHHUE CIIOCOOOB PEIICHMs Pa3IMUHBIX 337a4 C SBHO 33/JlaHHON (PU3NYECKON MOJEINbIO,
3aja4, MOAPAa3yMEBAIOIIUX CAMOCTOATENBHOE CO3JaHuEe (U3UYECKOM MOJENH, aJeKBaTHOU
YCIIOBUSIM 3aJ]a4i, B TOM YHCJIE 33]]a4 HHKEHEPHOTO XapaKTepa;

MOHMMaHUE (PU3UYECKMX OCHOB U MPHUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB H
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSAHUS HA OKPYKAIOUIYIO CPENY;

OBJIAZICHUC MECTOJaMH CaMOCTOSATCIIBHOI'O IINIAHUPOBAaHUA W IIPOBCACHUA (bHSquCKI/IX
SKCIICPUMCHTOB, dHaliuda W MWHTCPIIPETAalun PIH(bOpMaL[I/II/I, OIpCACICHUA JOCTOBCPHOCTU
IMOJIYYCHHOI'O pE€3yJjibTaTa,

CO3/IaHME YCJIOBHMH MJsi Pa3BUTHUS yYMEHUN MPOEKTHO-HUCCIIEIOBATENbCKOM, TBOPUECKOM
JIeATCIIEHOCTH;

pa3BuTHE HHTEpeca K chepaM MpodecCHOHATHHOM ESTETbHOCTH, CBA3aHHON C (PH3UKOM.

B coorBerctBun ¢ TpeboBanusMu PI'OC  COO yrnyOonéHHbIl  ypOBEHb HU3YyUYCHMS
yueObHoro mnpeamera «®Pu3nka» Ha YpOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaETCs
00y4aroIyUMUCs, IUIAHUPYIOIUMHI [POAOIDKEHHE 00pa30BaHMs IO CIELUAIBHOCTAM (PU3HKO-
TEXHHYECKOTO TPOPUIISL.

Ha m3yuenue ¢usuku (yriayO0iaEHHBIH ypOBEHB) HA YPOBHE CPEIHET0 00ImIero oopa3oBaHus
otBoautcs 340 gacos: B 10 kmacce — 170 gacos (5 yacoB B Heenmo), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Tpennaraemslii B mporpaMme o ¢pu3uke nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX padoT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpPOBEAEHUsS J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COILEPKAHUE OBYYEHUSA
1. 10 KIIACC
Pa3nen 1. Hayunblii MeTO MO3HAHNSI IPUPOBI.

Ousuka — QyHIamMeHTadbHas Hayka O mpupoje. HayuHblii METOA MO3HAHUS M METOJIBI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCTIEpUMEHT M TeOpHUs B Ipoliecce Mo3HaHus mpuposl. HabmoaeHne u SKCIepruMeHT B
buzuke.

Crioco0Ob1 u3MepeHust (pU3MUECKUX BEIMYMH (AHAJOrOBble U LUGPOBbIE U3MEPUTEIIbHBIE
puOOpbI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[Torpemuoctu u3MepeHuil pusnueckux BeJNYUH (a0COIIOTHAS U OTHOCUTEIbHAS).
MogenupoBanue (U3NYECKUX SBJICHUNA M MPOLECCOB (MaTepualibHas TOYKA, aOCOIIOTHO
TBEP/0E TEJI0, UJlealbHasl )KUJKOCTh, HJI€AIbHBIN I'a3, TOUEUHBIN 3apan). [ unoresa. ®uznueckuit

3dKOH, I'paHUIbI €TO IPUMCHUMOCTH. duznyeckas TCOPHUA.

Ponp u mecto ¢u3uku B (QOPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
IPAKTUYECKOMN JEATEIbHOCTH JIIOIEH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

W3mepeHure Ccuabl TOKAa Y HAlpsOHKEHUS B LENM IIOCTOSHHOIO TOKAa IIPU ITOMOILU
AQHAJIOTOBBIX U HU(PPOBBIX U3MEPUTENIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1u(poBoi naboparopueit no ¢usuke. [Ipumepsl n3mepeHuss PU3NYECKUX
BEJIMYMH [TPU MOMOIIM KOMITBIOTEPHBIX TaTYNKOB.

Pa3zgen 2. Mexanuka.
Tema 1. Kunemamuka.

Mexanuueckoe aBrkeHue. OTHOCUTEIBLHOCTH MEXaHWMUYEeCKoro aBrokenus. Cucrema
oTCcuéTa.

[Tpsimast u oOpaTHas 3a1a4U MEXAaHUKH.

Pannyc-BekTOop MaTepuaJbHOW TOYKH, €ro IPOCKUUU HAa OCH CHUCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaibHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KoopauHAT. CloKeHue NepeMenieHnil U
CJI0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBH)KEHUE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepUAIBHON TOYKH OT BPEMEHH U UX TpauKu.



CBobonHoe majeHue. YCKOpeHHe CcBOOOAHOro majaeHus. J[BmwxkeHue Tena, OpOIIEHHOTO
O[] YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU M YCKOPEHHsI MaTEpUAIbHOW TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonuneriHoe nBueHue. JBUKEHUE MATEPUATIBHON TOYKH 10 OKPYKHOCTHU. YTJIOBAs U
auHelHas ckopocTb. llepmon u wacrora obOpamenus. LlenHTpocTpemutenbHoe (HOpMaibHOE),
KacaTeJIbHOe (TaHTeHI[MAbHOE) U IOJTHOE YCKOPEHHE MaTepHATbHONU TOUKH.

TexHuueckue yCTPOMCTBA M TEXHOJOTHYECKHUE TMPOIECCHl: CHUAOMETP, JABUKEHUE
CHapSJI0B, LIETIHbIE, IeCTepEHYAThIC U PEMEHHBIE Mepeaaun, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

MO[[GJIB CHUCTEMbI OTCqéTa, HIUTIOCTpalad KHHEMATUYCCKUX XaPAKTCPUCTUK ABHUIKCHUA.
CriocoObI HcciIeTIOBaHUS JIBMKCHUN.

Wnmroctpanus npeAenbHOro nepexoaa U u3MepeHrne MrHOBEHHON CKOPOCTH.
[TpeoOpazoBanue ABMKEHUN C UCTIOIH30BAaHHEM MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmonenue neuxenus teaa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
Hamnpagnenne ckopocTy py JBUKEHUHU IO OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTeW, TPAEKTOPUI, CKOPOCTEN ABMKEHHUSI OJHOTO M TOTO K€ Tella B Pa3HbIX
CHUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.
N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEIEICHUS] MTHOBEHHOM CKOPOCTH.

I/I3MepeHHe YCKOPECHUA IIpU HpHMOHHHeﬁHOM PaBHOYCKOPCHHOM JIBUKCHUU I10 HaKJIOHHOM
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUU.

N3mepenne yckopeHHs cBOOOIHOTO MajieHUs (PEKOMEHOBAHO MCIIOJIb30BaHNE IH(PPOBOH
nabopaTopun).

W3ydeHue nBUKEHHS Tela, OpOIIEHHOT0 TOopu30oHTalbHO. [IpoBepka rumoressl 0 mpsiMON
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKAY AAIBHOCTBIO IOJIETA U HAYAJIBHON CKOPOCTBIO TEJA.

I/IBYIICHI/IC ABWIKCHUS TEJIa IO OKPYKHOCTH C MMOCTOSIHHOM 110 MOOYJIIO CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH Tiepuoja OOpalleHHs KOHMYECKOrO0 MasTHHKAa OT €ro
apamMeTpoB.



Tema 2. /lunamuxa.

Ilepssiit 3akoH HproToHa. MHepuuanbsHble cucTeMbl oTcyéTa. [IprHIMII OTHOCUTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl OTCU€Ta (ONpeiesIeHue, IPUMEPBI).

Macca tena. Cuna. [IpuHImn cynepno3uiuu Cui.

Bropoii 3akoH HbroToHa 11711 MaTepUAIBHON TOYKH.

Tperuii 3akoH HpI0TOHA [U1s1 MAaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON U NHEPTHON MacChl.

Cuna TsDKeCTH. 3aBUCHUMOCTb YCKOPEHHs CBOOOJHOIO MaJeHHs OT BBICOTHI Haj
MOBEPXHOCTHIO ITUIAHETHI W OT reorpaduyeckoil mupoThl. J[BHKeHHe HEOECHBIX Tell M X
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena. Bec Tena, IBHKYyIIErocs C yCKOPEHHUEM.

Cuna Ttpennsa. Cyxoe Tpenue. Cuila TpeHHMS CKOJIBKEHUS U CUla TPEHUS IOKOSL.
Koadduuument tpenusi. Cuna CONMpOTUBICHUS TPHU JIBUKEHUH Tela B KHUIKOCTH WIM Tase, e
3aBHCHUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

Texumueckne yCTpOﬁCTBa N TCEXHOJIOTMYCCKUEC MpPOUCCChI: TOAMIMITHUKH, JIBHKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Hemoncmpavyuu.
Habmronenne ABM>XeHUs TN B MHEPLMAIBHBIX M HEMHEPIHAIBHBIX CUCTEMax OTCYETA.
IIpyuHIUIT OTHOCHTEIBHOCTH.

KaueHne nByxX WIWIMHIPOB WM IIAPOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEIIBHO HEUHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHME PaBHOACUCTBYIOIIEH MTPUIIOKEHHBIX K TEIy CHJI C IIPOU3BENECHUEM MAaCChI Tea
Ha €r0 YCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BO3HMKAIOIINUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.
N3mepenne macc no B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena mpu yckOpeHHOM TOIbEME U TIaJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHI/Ie CHJI TPCHUA ITOKOA, KAYCHUSA U CKOJILXKXCHUA.



Yuenuueckuit sxcnepumenm, nadopamopusie padomol, nPAKMUKYM.
W3mepenune paBHOJCHCTBYIONIEH CHJI TP JBMYKEHUH OpyCKa 110 HaKIIOHHOM TIOCKOCTH.

[TpoBepka THMOTE3bl O HE3aBUCUMOCTH BPEMEHHU JIBUKEHHUS OpycKa IO HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

I/ISYLIGHI/IC JABHXKCHUS CUCTEMBI TCJI, CBA3aHHBIX HUTBIO, HepeKHHYTOfI uepe3 JIETKUH OJIOK.

Uzmepenne xkodduiiienTa TpeHus Mo BEIUYHHE YII0BOro Kod(h(uiMeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue ABWKEHUS Opycka 10 HAKIOHHOM IUIOCKOCTH C  IEPEMEHHBIM
K02 PHUIIMEHTOM TPEHHUS.

W3ydeHne BMKCHHS TPy3a HA BATY C TPSHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpHOe Teno. [locTynarenpHOe M BpalaTelbHOE IBUKEHHUE TBEPAOTO Tena.
MOMEHT CWJIBI OTHOCHUTENBHO Och BpamieHus. [Inedo cumbl. CloxkeHHe CHIl, TPHIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsokecTH Tena.

YcnoBus paBHOBecHs TBEPAOTO Tea.

YCTOI‘;I‘{I/IBOC, HeyCTOﬁQHBOG, 6e3pa3J'II/I‘lHOC paBHOBECHC.

TexHu4eckne yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHl: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, PeIIETYaThIe KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnosus paBHOBeECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.
HccnenoBanue ycaoBuil paBHOBECUS TBEPAOIO TeJla, UMEIOIEr0 OCh BPAIICHHUS.
KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUJI YIPYTOCTH.

N3y4eHne ycToHYMBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIAb OMIOPHI.

Tema 4. 3akonwvl coxpanenus 6 mexanuke.

HMMirynsC MaTepuaJbHOM TOYKH, CHUCTEMbI MaTe€pUalbHBIX TOYeK. LleHTp Macc cucreMsl
MaTepUalbHBIX TOUeK. Teopema 0 JBUKEHHUH LIEHTPa Macc.



NMiynbC cuiibl 1 ”3BMEHEHHE UMITYJIbCa Tea.
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE ABMKEHUE.

MomeHT HMITYJIbCa MaTepHaﬂbHOﬁ TOYKH. HpeI[CTaBJ'ICHI/IC 0 COXpaHCHHMHM MOMCHTa
HMITYJIbCAa B HCHTPAJIbHBIX ITOJIAX.

Pabora cuibl Ha ManoM M Ha KOHEYHOM IepemMerieHuu. ['paduueckoe mpencraBiieHue
pabOTHI CHITHI.

MOIIHOCTH CHJIBL.

Kunernueckast sHeprus MaTepuaqbHOW TOYKH. TeopemMa 00 WM3MEHEHHHM KHHETHYECKOU
SHEPruu MaTepUaJIbHON TOUKHU.

IloTrenuuanpHbple ¥ HENOTEHIMANbHbIE CUIbl. [loTeHuManbHas >Heprud. IloTeHnuanpHas
SHEprus ynpyro aepopmMupoBaHHOW HpyXuHbI. [loTeHIMabHAs PHEPIUsl Tela B OJHOPOAHOM
rpaBUTalMOHHOM Itosie. [loTeHnuanbHas SHepryus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOIHOIO

niapa (BHyTpH U BHe 11apa). Bropas kocMudeckast ckopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBs3b pa6OTI>I HCIIOTCHIHMAJIBHBIX CUJI C U3MCHCHHEM MEXaHUYECKOM OHEPIUU CHCTCMbI
Ten. 3aK0OH COXpaHCHUA MEXaHUYEeCKOM OHCPI'Uu.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymnu Mg MIeanbHOW MKUJIKOCTH KakK CJEACTBHE 3aKOHA COXPAHEHUSA
MEXaHUYECKOW dHEPTHUH.

TexHu4ecKkue YCTpPOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: IBMKCHUE DPAKET, BOAOMET,
KONEp, NPYKUHHBIN MUCTOJIET, TUPOCKOTI, (PUT'YpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

W3mepeHrie MOITHOCTH CHJIBI.

W3MmeHeHne sHepruy Tea Mpu COBEPIIEHUN PadOTHI.

B3anMHbIe npeBpamieHuss KMHETHYECKOW M MOTEHUHAJIBHOM JHEPruil NMpu JEUCTBUM HA
TEJIO CHUJIBI TSKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe YHEPTUU TPU CBOOOTHOM I1aJ/ICHHUMU.
Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

W3mepenune umiynbca Temia no TOpMO3HOMY MYTH.



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

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHEeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

W3mepeHre KNHEeTUYECKOM SHEPTUU Teja 0 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHHS MOTEHIIUAIBHOMN SHEPTUU IPYKUHBI C pabOTOM CUJIBI TPEHUS.
Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMKCHUU TeJla 0 HAKJIIOHHOW TJIOCKOCTH.

Pa3nen 3. Moaekysipaasi pu3uka u TePpMOAUHAMMKA.
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TOJIOKEHUSI MOJEKyIsIpHO-kMHeTndyeckoil Teopun (MKT), ux ombITHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKeHHE. XapaKTep JIBMIKCHHS W B3aMMOJICHCTBHS
YacTHIl BellecTBa. Moaenu CTpOeHUs ra30B, )KUJIKOCTEH U TBEPIBIX TeJl U OObSICHEHUE CBOWCTB
BElIECTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepbl Monekyn (aromoB). Komumuectso
BemecTBa. [locrosinHas ABorapo.

TemnoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3mepenus. lllkama temmeparyp
enbcus.

Mogenb uieanbHOro ra3a B MOJIEKYISPHO-KMHETUYECKOM TEOPUU: YaCTHUIIBI ra3a ABMKYTCS
XAO0THUYECKHU U HE B3AUMOJICHCTBYIOT JIPYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcoiOTHasE TeMIieparypa
(mkanma temmneparyp KensBuna). 3akon JlanmpTona. M3omporecchl B uOealbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHue U30IPOLIECCOB: U30TEpMa,
u30xo0pa, nzobapa.

CBsi3b MEXIy [JaBICHHMEM M CpEAHEHl KHUHETUYECKOW »HHEpPruer IMOCTYNaTeIbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJI HJealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSpPHO-

KHHETHIECKOU TCOpHUU UJCATIBHOT'O 1"838.).

CBsi3p  aOCONIOTHOM — TeMIlepaTypbl TEPMOJIWHAMUYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKON YHEPIUEN MTOCTYNATEIBHOIO TEMIOBOIO ABUKEHUS €€ YaCTHII.

TexHuueckue YCTPOWCTBA M TEXHOJOTHMUECKHE IPOLECChl: TEPMOMETp, Oapomerp,
NOJy4eHNEe HAHOMATEPHaJIOB.

Hemoncmpayuu.

Mojenu 1BUXKEHUS YaCTUI] BEIIECTBa.

Monens OpOYHOBCKOTO JIBUYKEHUSI.

Buneoponuk ¢ 3anmuchbio pearbHOro OPOYHOBCKOTO JBHKEHUS.

Huddy3us xuakocTei.



Mogens onbrta HITepHa.

IIpuTsxenue MOJIEKyII.

Mogenu KpUCTAIIINYECKUX PEIIETOK.

HaOnronenue u uccnepoBaHie U30MpoLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue npouecca yCTaHOBJIEHUS TEIJIOBOIO PABHOBECHS P TEINIOOOMEHE MEXIY
ropsiuei U X0JIOAHOW BOJOM.

W3yueHre W30TEpMHUUECKOro IMporecca (PeKOMEHIIOBAHO HCIIOJIb30BaHHE IUPPOBOM
nabopaTopun).

N3ydenune n30XopHOTro npouecca.

N3yuenune nzobapHoro nporiecca.

[IpoBepka ypaBHEHHS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawtunol.

TepmoanmHamuyeckas (TH) cucTeMa. 3agaHue BHEIIHUX YCIOBUU s
TEPMOJMHAMUYECKOM CUCTeMBl. BHemHume w  BHyTpeHHHEe napameTpsl. Ilapamerpsl
TEPMOJMHAMUYECKON CHUCTEMBI KaK CPEIHHUE 3HAUECHUs BEJIWYMUH, ONMCBIBAIOIINX €€ COCTOSHUE

Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepmoauHamuku. CaMONpon3BOIbHAS peflakcalus TePMOIUHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpbHOTO Ta3a B TEPMOJUMHAMHUKE — CHCTEMa YypaBHEHUMN: YypaBHEHUE
MenneneeBa—KuanelipoHa u BbIpaX€HHE [UIsl BHYTPEHHEW SHEPrUU. Y CIOBUS INPUMEHUMOCTH
TOW MOJENU: HM3Kas KOHILIEHTpAllUs YacTUll, BBICOKHE TeMIepaTyphl. BrlpaxkeHue s
BHYTPEHHEN SHEPTUH OJTHOATOMHOT'O MI€aIbHOIO Irasa.

KBasucrarnyeckue u HECTaTHYSCKHUE IMPOLCCCHI.

OnemenTtapHas paboTa B TepMOJMHAMUKE. Brrancnenne paboTs! o rpaduky mporecca Ha
pV-nuarpamme.

Termonepe;[aqa KaK CIoco0 HW3MEHEHHS BHyTpCHHCﬁ OHEPIrUun TepMOHHHaMHqCCKOﬁ
CHCTEMEI 0€e3 COBCPUICHUA pa6OTI)I. KOHBeKHI/ISI, TCIUIOMPOBOJHOCTD, U3JIYUCHUC.

KomnuectBo Ttemnotel. TermnoéMmkocTh Tena. YaenbHas W MOJSPHAs TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeIUIoTa CropaHus ToIuMBa. Pacuér konuyecTBa
TETJIOTHI TIpH Tetutonepenaye. [lonstue 00 agnadbaTHOM TMporiecce.

[TepBbIii 3akoH TepMoaAMHAMUKU. BHyTpeHHss sHeprus. KomuuecTBo TemaoTsl M paborta
KaK MEpbl U3MECHEHHS BHYTPEHHEH SHEPIMH TEPMOIUHAMUYECKON CUCTEMBI.



Bropoii 3akoH TepMOIWHAMUKMA JJIsi PAaBHOBECHBIX MPOIECCOB: HeEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMHMYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHas aauabara.
AOcoitoTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOIMHAMHKY ISl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO TEpeNaTh
TEIJIOTY OT OoJiee XOJOJAHOrOo Teja K Oojiee Harperomy 0Oe3 kommeHcanuu (Kmaysumyc).
HeobpaTruMoCcTh IPUPOTHBIX TPOIECCOB.

[TpuHMne! AeiicTBUs TernoBbix MamuH. KIT/I.

MakcumanbHoe 3naduenune KIIJI. [ukn Kapno.

DKOJIOTUYECKHE aceKThl MCIOJIb30BaHMSI TEIUIOBBIX ABUTaresieil. TemnoBoe 3arpsi3HeHue
OKPYXKAarOILEH CpeIbl.

TexHuueckue ycTpolCTBa U TEXHOJIOTMYECKUE IPOLECCHI: XOJIOIUIbHUK, KOHIUIMOHED,
JU3ENIbHBIA M KapOIOpaTOpHBIN JBUTraTeNH, MapoBas TypOMHA, MOJYYEHHE CBEPXHU3KUX
TEMIEpaTyp, YTWIN3aLUsS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHUEM TEIUIOBOIO Hacoca,
yTUIM3alKsg OMOOPraHUYECKOro TOIIUBA JUISl BBIPAOOTKHU «TEMJIOBOI» U 371€KTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IpU a11adaTHyeCcKOM pacIIupEeHUH.

Bo3aymHoe orauso.

CpaBHeHUE yIENIBHBIX TEIUIOEMKOCTEH BEILIECTB.

CriocoObl U3MEHEHUs] BHYTPEHHEN SHEPTUU.

HccnenoBanue aanabaTHoro mporecca.

KomnbroTepHble MOJENIN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomol, RPAKMUKYM.

N3mepenne yaenbHOU TeMT0EMKOCTH.

HccnenoBanue npouecca OCThIBaHMs BEILIECTBA.

HccnenoBanue aquabaTHOTO mpoliecca.

N3yueHnue B3aMMOCBSI3UM SHEPIHMH MEXKMOJIEKYJISPHOTO B3aUMOJACHCTBUS U TEMIEPATYpPbI
KHTIEHHS JKHIKOCTEMN.

Tema 3. Azpecamnivie cocmoanun eewecmea. Dazoeuvie nepexooni.

[TapooOpa3zoBanue u KoOHIeHcauus. McnapeHue U KUIlEHHE. YJelnbHass TeIioTa
napooOpa3zoBaHusl.



HaCbIH_[eHHBIG U HCHACBLIIICHHBIC TIIaphI. KauecTBeHHAss 3aBHCHMOCTb INUIOTHOCTH H
JaBJICHUS HACBIMICHHOT'O IIapa OT TEMIICPAaTyphbl, UX HE3aBUCHUMOCTb OT 00BEMa HaCBhIIICHHOT'O
rnapa. 3aBHCHMOCTD TEMIICPATYPhbI KUIICHUA OT AABJICHUA B X KUAKOCTH.

BriaxHocTb Bo3/tyxa. AGCONIOTHASI U OTHOCUTEIIbHAS BIaXKHOCTb.

Teépmoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBONCTB KPHUCTAILIOB.
[TnaBnenue u kpuctauuzanus. Y aelnbHas TerioTa miasienus. Cyomumanusi.

Hedopmaruu tBépaoro Ttema. Pactsokenune u cxarwe. Crosur. Moayns FOwra. Ilpemen
yrnpyrux aedopmariuii.

TermnoBoe pacmMpeHue KUAKOCTEH U TBEPIBIX TN, 00bEMHOE U JIMHEHHOE pacIIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJICOAHWN YaCTHUI[ BEIIECTBA KaK MPUYUHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue sHEprun B (ha30BBIX MEPEXOIaX.

YpaBHeHHE TEIUIOBOTO OalaHca.

[ToBepxHOcTHOE HaTshKeHHE. K03 PUIMEHT MOBEpXHOCTHOrO HATsDKeHMs. KanmwmispHbie
ABJEHU. [aBeHre 110 UCKPUBIEHHOM ITOBEPXHOCTHIO xKuaKkocTh. Dopmyita Jlamaca.

TexHuueckue YCTPOﬁCTBa H  TCXHOJIOTHYCCKHUC IIPOLCCChI: KUJAKHC KpPHUCTAJIbI,
COBPCMCHHBIC MaTCPUAJIBI.

Hemoncmpayuu.

TennoBoe pacimpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHMKEHHOM J1aBICHUU.
N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.
ONBITE ¢ MBIIBHBIMHU IJIEHKAMH,

CMayunBaHue.

Kanunnsipusie sBieHus.

Mopenn HEeHbIOTOHOBCKOM KUJIKOCTH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

WccnenoBanue HarpeBaHus M TUIABJICHHS] KPUCTAIUTUYECKOTO BEIIIECTBA.
Bunpr nedopmarimii.

Habmronenue manbix gedopmaruii.



Yuenuueckuit sxcnepumenm, nadopamopusie padomol, nPAKMUKYM.

N3yuenne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

N3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbAA.

W3y4eHne CBOMCTB HACHIIICHHBIX M1apPOB.

N3mepenune abCoNMOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl IapoOB B IIOMEILEHUH.
N3mepenue ko3¢ puirenTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JehopManiy pe3sMHOBOTO 00pasia OT MPUI0KEHHOH K HEMY
CHJIBI.

Pasznea 4. daekTpoauHaMuKa.
Tema 1. Inexkmpuueckoe noie.

OnexTpu3auus Tea U €€ NposBICHUS. DJIEKTpUYECKUM 3apsan. /[[Ba Buia 31eKTpUUECKUX
3apsaaoB. IIpoBOJHMKM, AMAIEKTPUKU U IOJYIPOBOAHMUKH. DJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsj. 3aKOH COXPaHEHUs 2JIEKTPUUECKOro 3apsiaa.

BsaumopeiictBue 3apanos. Toueunsie 3apsaabl. 3akoH Kyiona.

SJIGKTpI/ILIeCKOe noue. Ero aeiictBue Ha QJICKTPHUYCCKUC 3apAbl.

Hampsok€aHocts  anexkTpuyeckoro moins. I[IpoOHbiil 3apsn. JluHumM HanpsEHHOCTH
NIEKTpUYECKOro noJist. OHOPOIHOE IIEKTPUUECKOE MTOJIE.

[ToTeHIMaTbHOCTh 3MEKTPOCTATUYECKOrO MOJsl. Pa3HOCTh MOTEHIMANOB M HANpsHKEHHE.
[loTennmanpHass  3HEprus  3apsAga B DJIEKTPOCTATUYECKOM  TIOJIE. [Torenunan
ANEeKTpocTaTuyeckoro mojis. CBs3b HANPSXKEHHOCTHM TOJIE M PA3HOCTU MMOTEHIUANOB IS
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[IpuHIUIT CynepIIO3UIINY DIIEKTPUYECKHUX MTOJIEH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apshkeHHOU cdepbl. [lome paBHOMEpPHO
3apsOKEHHOTO 10 00BEMy Tmapa. Ilose paBHOMEPHO 3apshHKEHHON OECKOHEUHOW TUIOCKOCTH.
KapTunbl mMHUN HANPS>)KEHHOCTU ATUX MOJEH U SKBUIIOTEHIIMATBHBIX TOBEPXHOCTEMH.

[IpoBOIHUKY B ANEKTPOCTATUYECKOM I0JI€. Y CIOBUE PABHOBECHS 3aPsJIOB.

I[I/IE)J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC. I[I/I3J'ICKTpI/I‘-IeCKa$I NpOHUIACMOCTh BCIICCTBA.

Konnencarop. DIIEKTPOEMKOCTh KOHJIEHCATOopa. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOoPA.

Hapannenbﬂoe COCOAUMHCHUC KOHACHCATOPOB. ITocnenoBarenbpHOE COCAMHCHUC
KOHACHCATOPOB.



DHeprus 3apsHKEHHOTO KOHICHCATOPA.

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

TexHuueckue ycTpoWcTBa M TEXHOJIOTMYECKHE IPOLIECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE DJIEKTPOIPHUOOPOB, KOHIEHCATOPHI, TI'E€HEPaTOp
Ban ne I'paada.

Hemoncmpayuu.

VYCcTpoicTBO M MPUHITUIT JAEUCTBUS SJIEKTPOMETPA.

DNEKTpUUECKOe MoJe 3apsXKEHHBIX IIaPHUKOB.

DIIEKTPUUYECKOE T0JI€ IBYX 3apsKCHHBIX TUTACTHH.

Mogenb anekTpocTaTudeckoro reneparopa (Ban ne ['paada).

IIpOoBOTHHUKY B JIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKas 3alluTa.

VCTpolCTBO M ICHCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh SHCKTpOéMKOCTI/I INIOCKOI'0  KOHJACHCAaTOpa OT IuIomaiad IIJIACTHH,
PACCTOSAHUA MCKIAY HUMHU U I[I/IC)J'IGKTpI/ILIeCKOI\/JI IMPOHUIIACMOCTH.

DHeprus MEeKTPUYECKOTO MOJIS 3apsHKEHHOTO KOHASHCATOpA.

3apsiaka U pa3psiaKa KOHASHCATopa Yepe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, nPAKMUKYM.
OreHKa CUIT B3aMMOJICHCTBUS 3apsKEHHBIX TEJT.

HabGmronenue npeBparieHus SHEPTUH 3apsSHKEHHOTO KOHJIEHCATOpa B SHEPTUIO M3ITYUYCHHS
CBETOJINO/1A.

HByLIeHI/IC IMPOTCKAHUA TOKA B LCIIN, conepxcameﬁ KOHACHCATOP.

Pacnpenenenne pa3HOCTH TOTEHLMAJIOB  (HAampsDKEHUs) TPU  IOCIIEOBATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOPA YEPE3 PE3UCTOP.
Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.
Cuna Toka. [locTOsSIHHBIN TOK.

VYcnoBust  CyIIeCTBOBaHMS IOCTOSHHOTO 3JIEKTPHYECKOTO TOKa. VICTOUHHKHM TOKa.
Hamnpsoxkenne U u 31C é&.



3akon OMa 11t y4acTKa LEMH.

3JI€KTpI/I‘IeCKOe COIIPOTUBJICHUC. 3aBHCHMOCTD COIIPOTUBJICHHA OAHOPOJAHOTO ITPOBOAHHKA
OT €TI0 JJIMHBI U IIJIOIaaX IMOIICPEIYHOro CCUCHU. y,Z[eJ'IBHOC COIIPOTUBJICHHUE BCUICCTBA.

[locnenoBarenbHOE, NapaJIEIbHOE, CMEUNIAHHOE COEJAMHEHUE MPOBOJHMKOB. Pacuér
pa3BeTBIEHHBIX dMeKTprueckux neneid. [Ipasuna Kupxroda.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.
MolHOCTD 3MEKTpUYeCcKOro Toka. TernoBas MOIIHOCTh, BhIEIsSIEMas Ha PE3UCTOPE.

OJIC um BHyTpeHHEE CONPOTHBICHHUE HWCTOYHHMKA ToKa. 3akoH OMa i MOJHOH
(3aMKHYTOM) 3JIEKTpUUYECKON 11eni. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKO€e 3amMbIKaHuE.

KOHHGHC&TOp B IICIIM IIOCTOSAHHOI'O TOKA.

TexHuueckue ycTpoWCTBa M TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEPMETpP, BOJIBTMETP,
peocTat, CYETYUK IIEKTPUIECKON SHEPTUU.

Hemoncmpayuu.
W3mepeHue cuibl TOKa M HaMPSHKCHUS.

HccnenmoBanue 3aBUCHMMOCTH CHJIBI TOKa OT HaIpsKCHUA JId  pEe3UCTOpa, JIaMIIbI
HaKaJIMBaHHA U CBETOAMWOAA.

3aBHCHMOCTD COIIPOTUBJICHUA NWIMHAPHUYCCKUX [MPOBOAHUKOB OT [JIMHBI, ILJIOINAIU
MOIICPECUYHOTO CCUCHUSA U MaTCpUalia.

HCCJ’IGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa OT COIPOTHUBJICHUA TIpU IMMOCTOAHHOM
HAITPSIP>KCHUU.

[Tpsimoe m3mepenue DJIC. KopoTkoe 3aMplKkaHME TalbBaHUYECKOIO JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coenMHEHNs UCTOYHUKOB Toka, D/]C Garapeil.

HccnenoBanue Pa3HOCTU MMOTCHIHUAIOB MCKY IMOJTIOCAMU UCTOYHUKA TOKA OT CUJIbI TOKA B
OCITH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.
HccnenoBaHye CMEIAaHHOTO COEIMHEHHS PE3UCTOPOB.

W3MmepeHue yaeapHOro CONpOTUBIEHHSI TIPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HaIIPSDKEHUS U1 JIaMIIbl HAaKaJIUBaHMsL.
YBenuueHue npeaena n3MepeHus amrnepMeTpa (BoJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS] UICTOYHUKA TOKA.



Hccnenosanue 3aBucumoctu DJ1C ranbBaHMUECKOIO IEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHHH.

I/ICCJ'IG,I[OBaHI/IC Pa3HOCTHU IMMOTCHIHAIOB MEXKY ITOJOCAMU NCTOYHHUKA TOKa OT CHUJIbI TOKA B
OCIIN.

WccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH UCTOYHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. OJIEKTPOHHAs MPOBOJIUMOCTD
TBEPJABIX ~ METAUIOB.  3aBUCUMOCTH  COINPOTHBJICHUS  METAIOB  OT  TEMIEpaTyphl.
CBepXMnpoBOIUMOCTb.

SJIGKTpI/ILIeCKI/Iﬁ TOK B BaKyyM¢C. CsoiicTBa QJICKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOcTBEHHass M NpPHUMECHAs MPOBOAUMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. IlonynpoBoJHUKOBbBIE TPUOOPHI.

ONEKTPUYECKUH TOK B DJIEKTPOJIUTAX. DJIEKTPOJIMTHYECKAS AUCCOLMALUSA. IIEKTPOIU3.
3axonbl Dapazest 1UIsl 3JIEKTPOIU3a.

OnekTpuueckuid TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSTEIBHBIM paspsi.
Pa3znuynble TUIIBI CAMOCTOATENBHOTO paspsaa. Monnus. [lnazma.

TexHuueckue ycTpoicTBa M MNPAKTUYECKOE MPUMEHEHHUE: TIa30pa3psaHble JaMIlbl,
AJIEKTPOHHO-JIyueBasi TpyOKa, MOIYHNpPOBOJHUKOBBIE MPUOOPHI: THOJ, TPaH3UCTOP, (poToanon,
CBETOJIMOJ, TallbBaHWKa, paUHUPOBAHWE MEAM, BbIUIABKA AIIOMHUHHUS, DJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBHCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akonsI snekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

CpaBHeHuE NPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Hab6nronenue anexTponusa.

M3mepeHne 3apsiia OJJHOBAJICHTHOT'O HOHA.

HccnenoBaHue 3aBUCUMOCTH COTIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMITEPATYPHI.



CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.
Du3n4ecKuil MPAKTUKYM.

Crioco6b1 n3Mepenus: PU3NUECKUX BETUYMH C HCIIOJIb30BAaHUEM aHAIOTOBBIX U IH(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHHMH  (u3mueckux BenmuyuH. OleHKa TpaHull
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX H3MEPEHHUIA, UCCIICIOBAHHUM 3aBUCUMOCTEH (DU3MUECKUX BEIHYHUH,
MPOBEpKa MPEAOKEHHBIX THIOTe3 (BBIOOP M3 padOT, OMUCAHHBIX B TEMAaTHYECKHX pasjerax
«YYeHUYECKHI SKCIIEPUMEHT, 1a00paTOpHBIC PAOOTHI, IPAKTHKYM)).

MemnpeuMeTHHe CBHA3H.

N3yuenne kypca pusuku yriyonénHoro ypoBHs B 10 Kiacce oCymIeCTBISIETCS € y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvle nouamus, CeA3AHHBIE C U3VYEHUEM  MEmMO008 HAYYHO20
NO3HAHUA: SBICHUE, HAy4dHBIA (akT, THUMOoTe3a, (u3MYeckas BeIWYMHA, 3aKOH, TEOPHs,
HaOJIOZICHUE, DKCIIEPUMEHT, MOJCIMPOBAHUE, MOJIEIb, U3MEPECHHE, MOTPEITHOCTH HU3MEPEHUH,
HU3MEPUTEIIbHBIC PUOOPHI, IIUPPOBas 1a00paTOPHs.

Mamemamuka: penieHne CUCTeMbl  ypaBHeHuH. JluneiitHas QyHkuus, mnapabona,
runepooia, ux rpaduku u cBoicTa. TpuroHomerpudeckue GyHKINU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIMH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexannueckoe IBUKEHUE B JKMBOM mpupone, auddysus, ocMoc, TermioooMeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXarollel  cpeabl,  yTUIM3alus
OMOOPraHNYECKOro TOIJIMBA JUI BBIPAOOTKH «TEIJIOBOI» M 3JEKTPOIHEPIHH, MOBEPXHOCTHOE
HaTSHKEHHE U KallWJUIIPHbBIE SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B KUBOU NMPUPOJE.

Xumua: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsl Macca, MoJTydYeHne HAHOMAaTepPUaJoB, TETUIOBbIE CBOMCTBA TBEPABIX TN, KUAKOCTEH U
ra3oB, JKUJIKHE KPHUCTAJJIbL, JJIEKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITMAIINS, TAIbBAHUKA, YJICKTPOHHAS] MUKPOCKOTIHSI.

TI'eozpagpua: BnaxxHOCTH BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUN C UCTIOJIB30BAHUEM MEXAHU3MOB, YUET CyXOro U
KUAKOTO TPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKUMH (KPOHIUTEHH, peléryarbie
KOHCTPYKIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHSI MEXaHUKH B TEXHUKE (TUPOCKOM, BOJIOMET
U JIpyrue), ABUraTellb BHYTPEHHEro CropaHus, napoBas TypOHWHa, OBITOBOW XOJIOJWJIbHUK,
KOHIWIIMOHEP, TEXHOJOTMU TIOJYYE€HHUS COBPEMEHHBIX MaTepuajoB, B TOM 4HCIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJEKTpOCTaTHYeCcKass  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psiAHbIE JAMITBI, TOITYIPOBOJHUKOBBIE TPHOOPHI, TAIbBAHUKA.



11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.
Tema 4. Maznummnoe noae.

BzaumopeicTBUE MOCTOSHHBIX MArHUTOB W IPOBOJHUKOB C TOKOM. MarHutHOE mOJIE.
Bekrop MaruuTHON MHAYKIUU. [[pUHIMIT Cynieprio3uIMU MarHUTHBIX o€, JIMHUM MarHUTHOU
WHIYKIUU.

MarnuTtHOE MoJie MPOBOJHUKA C TOKOM (MPSMOro MPOBOJHMKA, KATYIIKA M KPYTrOBOT'O
BUTKa). OnbIT Dpcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHua, e€ HampaBleHHE M MOAYJb. JIBUKEHUE 3apsHKEHHOM YacTUIIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarsuTHoOe noJje B BCIICCTBC. q)eppOMal"HeTI/IKI/I, mapa- 1 JuaMaraCTuKHu.

Texumdyeckue yCTpOﬁCTBa U TCEXHOJOTHUYCCKUC IIPOLECCChI: IMPUMCHCHHUEC IMOCTOAHHBIX
MAarauToB, 3JJICKTPOMAIHUTOB, TCCTCP-MYJIbTUMETD, IJJICKTPOABUTATECIIb ﬂKO6I/I, YCKOPHUTECIIN
SJICMCHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMII MHOYKIUMM MarHUTHOTO TOJS TOJOCOBOTO U IOJKOBOOOPa3HOTO
MIOCTOSIHHBIX MarHUTOB.

KapTI/IHa JIMHUA MAarHUTHOM HHAYKOHUW T1I0JIA JJIMHHOIO MIpsAMOro IpoOBOJHUKA H
3aMKHYTOT'O KOJIbICBOT'O IMTPOBOAHHKA, KATYIIIKHU C TOKOM.

B3auMozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habmroienue nBH>KeHUs My4yKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 3TEKTPOU3ZMEPUTENIBHOTO MPUOOpa MATHUTOIIEKTPUUECKON CHCTEMBI.
Yuenuueckuit sxcnepumenm, nadopamopmusie padomol, nPAKMUKYM.

HccenenoBanue MarHUTHOTO I10JISL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTHKOB.

I/ICCJ'IG,I[OBaHI/Ie I[GI\/'ICTBI/ISI IMOCTOAHHOI'O MarouTa Ha paMKy C TOKOM.



N3mepenue cuinsl AMiepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA.

OrnpezesieHre MATHUTHON MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnexmpomacHumnan uHOYKyuUs.

SIBiieHne SIE€KTPOMArHUTHONM HMHAYKIUU. [loTok BekTOopa MarHUTHOM HMHAYKIUU. D[C
WHIYKIUU. 3aKOH 3JeKkTpoMarHuTHOM uHAaykuuu Dapanes. BuxpeBoe anekTpuueckoe MoJe.
Toxku dyko.

OJIC uHAYKIMY B TPOBOJHUKE, IBIDKYIIIEMCS B OJTHOPOIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHOocTh. Karyiika WHIYKTUBHOCTH B IIEMKA IOCTOSHHOIO TOKa. SIBiIeHHE
camounaykuu. 3/1C camonHayKIUU.

DHeprusi MarHuTHOrO MOJIsl KATYIIKUA C TOKOM.
DIIeKTPOMarHuTHOE TOJIE.

Texumueckue yCTpOﬁCTBa N TCXHOJIOTHYCCKUC IMPOLCCChl: MHAYKIIMOHHAs I1€Yb, COJICHON,
3aliyTa OT JJICKTpHU3alluKu TCJI IIpU ABUXKCHUHW B MArHUTHOM I10JIC 3emin.

Hemoncmpayuu.
Habmonenune siBIeHus 3J€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanne 3aBucumoctd OJ[C HMHIYKIUU OT CKOPOCTH HU3MEHEHUS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.
[Tanenne MarauTa B aJIIOMUHUAEBON (MEHOW) TpyOe.
SIBrieHNE CAaMOMHIYKIINH.

Uccnenosanue 3aBucumoctd 3/]C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHHMS CHJIBI TOKA B
LIETTH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.
WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpenenenre MHAYKIIMA BUXPEBOTO MATHUTHOTO TIOJIS.
HccnenoBanue siBIE€HUS CAMOMHIYKIUU.

COopka MoemH IEKTPOMAarHUTHOTO TeHepaTopa.



Pa3gen 5. Koj1ie0aHus ¥ BOJHBI.
Tema 1. Mexanuueckue xoneoanus.

KonebarensHaas cucrema. CBOOOIHBIE KOJIEOAHNUS.

['apmonnueckne  koseOanus.  KuHemarmueckoe HW  JUHAMHYECKOE  OIKCAHUE.
DHepreTu4eckoe  OmMHMcaHue (3aKOH COXPAaHGHHS  MEXaHWYeCKOW dHepruu). BrBon
JUHAMHUYECKOTO  ONKMCAHUS TapMOHMYCCKHX KOJICOAHMH W3 HX OJHEPreTHYeCKOro u

KHMHEMAaTHYCCKOI'O OITMCaHM.

Ammmatyna u dasza konebanuii. CBs3b aMIUIMTYABl KOJICOAHWH MCXOIHOM BEIUYHHBI C
aMIUTUTYIaMU KosieOaHuil €€ CKOPOCTH U YCKOPEHHS.

[Tepuon u vyactora konebanuii. [leproa Manbix cBOOOAHBIX KOJeOaHHH MaTeMaTUYeCKOTO
MasTHUKA. [lepuos cBOGOAHBIX KOJIEOAHUH NPYKUHHOTO MAasTHUKA.

[TonsTHE 0 3aTyXarouux Kojaebanusx. BeiHyxneHnble konebanus. Pezonanc. Pe3onancHas
KpuBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHOM KpUBOM. ABTOKOIE0aHUs.

TexHu4yeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLECCH: METPOHOM, 4Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.
3anuck K01e0aTebHOTO JBUKEHUS.
Habmroienne He3aBUCUMOCTH TIEpHOa MaJIbIX KOJIeOaHU rpy3a Ha HUTHU OT aMIUIUTY/bI.

HccnenoBanue 3aTyXarouux KOJICOAHMH M 3aBUCUMOCTH nepuoga CBO60)1HBIX KoJieOaHMit
OT COIIPOTUBJICHUA.

UccnenoBanue kosnebaHWl Tpy3a Ha MAacCHUBHOM NpPYXHMHE C IEJlbl0 (HOPMUPOBAHUS
npejcTaBiIeHnuit 00 ueanbHONU MOJIENU MPYKMHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU MPHU KOJIEOAHUIX Ipy3a Ha MPYKUHE.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Hab6nronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

H3mepenue nepuojia CBOOOAHBIX KoJeOaHU HUTSIHOTO U MPY>KUHHOTO MasiTHHKOB.
W3ydeHne 3aKOHOB ABM)KEHUS TENa B X0/1e KOJIeOaHH Ha yIIPYyroM MmojBece.
V3y4eHne IBMKCHUS HUTSHOTO MasTHHKA.

[IpeoOpazoBanre SHEPTUHU B IPYKUHHOM MasiTHUKE.

WccnenoBanune yObIBaHUS aMILTUTYIBI 3aTYXAOIIUX KOJICOAHUH.



HccnenoBanue BEIHYKCHHBIX KOJICOaHUH.

Tema 2. InexkmpomazHumnele Konedanus.

Konebartenbupiii  koHTYp. CBOOOJHBIC SJICKTPOMArHUTHBIC KOJIEOAHUS B HUACATLHOM
kosnebatenbHOM KOoHType. Popmyna Tomcona. CBs3b aMIUTUTYIbl 3apsia KOHAEHCATOpa C
aMILTUTYAOH CUJIBI TOKA B KOJIEOAaTEIbHOM KOHTYpE.

3aKoH COXpPAaHCHUS SHEPIrur B HACAJIbHOM KoJIe0aTeIbHOM KOHTYpC.

3aryxaromye 3JEKTPOMArHUTHbIE KOJcOaHHs. BBIHYKIEHHBIE 3JICKTPOMAarHUTHBIE
KoJieOaHusl.

IlepemeHHbII TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIUTYJHOE M JAEHUCTBYIOIIEE
3HA4YEHUE CUJIbl TOKA M HAIIPSKEHUsSI IPH pa3IMyHON (hopMe 3aBUCUMOCTH IIEPEMEHHOI0 TOKa OT

BPEMEHH.

CunycougaibHbld IEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCAaTOp U KaTylIKa WHIYKTUBHOCTU
B LIENU CUHYCOUJAJIBHOIO MEPEMEHHOrO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanpupiii Tpanchopmarop. [IponsBonacTBo, nepenaya U noTpedieHUE 3IEKTPUUYECKOM
JHEPrUu.

DKOJIOTMYECKUE PHUCKU IPHU MPOU3BOJCTBE 3JEKTpo3HEepruu. KynbTypa HCIOIB30BAHMS
ANEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HH.

TexHuueckue YCTPOﬁCTBa U TCEXHOJIOTHYCECKUC TPOLECChI: SHGKTpI/I‘leCKI/Iﬁ 3BOHOK,
TeHepaTop NEPEMCHHOTO TOKA, JIMHHUU 3JICKTPOIICpeaay.

Hemoncmpayuu.

CBOOO/IHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTBI CBOOOHBIX KOJI€OaHUN OT MHIYKTUBHOCTH U €MKOCTH KOHTYpa.
OcumsuiorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIMKX IEKTPOMArHUTHBIX KOJIEOaHUH.

Mozens 3JeKTpOMarHUTHOTO Te€HepaTopa.

BbIHYXIeHHBIE CHHYCOHTATBHBIE KOJICOaHHUS.

PesucTop, Karynika HHIYKTHBHOCTH M KOHACHCATOP B IIEMH MEPEMEHHOTO TOKA.

Pe3onaHC mpu mociie0BaTeIbHOM COCAMHEHUH PE3UCTOpa, KATYIIKA WHAYKTUBHOCTH H
KOH/JICHCATOpA.

VYCeTpoicTBO M MPUHITUIT JEHCTBUS TpaHchopmaTopa.

Moenb TUHUY DIIEKTPOIIePEIaun.



Yuenuueckuii 3xkcnepumenm, nabopamophsie padomut, RPAKMUKYM.
Wzydenue Tpanchopmaropa.

HccnenoBanue MepeMEHHOIO TOKA 4Yepe3 IOCJIEN0BAaTEIbHO COECAUHEHHBIE KOHJIEHCATOP,
KaTYyILIKY U PE3UCTOP.

HabGmronenue 31eKTpOMarHuTHOTO PE30HAHCA.

HccnenoBanue pabOThl MICTOYHUKOB CBETA B IIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPoOMaAZHUMHbIE 60TTHBL.

MexaHnuyeckue BOJIHBI, YCIIOBHMS HX pacupocrpaHeHus. llomepednsle ¥ NpOROIbHBIE
BosIHBI. [lepuon, ckopocTe pacnpocTpaHeHHs M JjJuHa BOJIHBL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpaKeHHUe, peJIoMIIeHUE, HHTEpPEepeHIH 1 TUu(paKITus.

3Byk. CxopocTb 3Byka. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

3JI€KTpOMaFHI/ITHI)I€ BOJIHEL. Y CJIOBHUS HU3JTY4YCHUSA DJICKTPOMArHUTHBIX BOJIH. Bzanmnuas
OpUCHTallud BEKTOPOB B SHCKTpOMaFHI/ITHOﬁ BOJIHC.

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPaXXECHHWE, INPEIOMIICHHE, MOJsIpU3aLus,
uHTepdepeHus 1 Tudpaxus.

[Ikana 5JeKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE >JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeJeBUICHU. Pagnonokanusi.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIeH Cpeibl.

Texumueckne YCTPOﬁCTBa N MPAKTUYCCKOC NPHUMCHCHUC: MY3LIKAJIBHBIC MHCTPYMCHTEI,

pamap, paauonpuéMHHK, TeNeBHU30p, aHTeHHa, TenedoH, CBYU-meub, ynabTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue U pacpoOCTpaHEHHE TOMEPEUHBIX U MPOIOJIBHBIX BOJH.
Koneo6:mromeecs Teno Kak UCTOUHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT 4aCTOTHI KOHe6aHHI>'I.

HabGnronenue otpaxeHus U MpeIOMIICHUS MEXaHUIECKUX BOJIH.

Habmonienue nntepdepeHny v AMPpakiiui MEXaHM4eCKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.



CBolicTBa yabTpa3ByKa U €ro NIpUMEHEHHUE.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa W BBICOTBI TOHa C aMIUIMTYAOW M 4YacTOTON
KOJIeOaHUIA.

HccnenoBanne  CBOMCTB — DJICKTPOMArHMUTHBIX — BOJIH:  OTPaKEHHE, IMPEIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Oo6HapyxeHrne HHPPAKPACHOTO M YIBTPAPHUOJICTOBOIO U3TyUCHHH.
Yuenuueckuit 3xcnepumenm, nadbopamopmvie padoomot, RPAKMUKYM.
M3y4eHne mapaMeTpoB 3ByKOBOW BOJIHEI.

W3ydeHne pacrpocTpaHeHHS 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.
Tema 4. Onmuka.

[IpsamosinHENTHOE paclpoCTpaHEHHE CBETa B OJHOpOAHOUN cpene. JIyu cera. ToueuHbii
HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue n300paxeHHl B IJIIOCKOM
3epkaiie. Chepuueckue 3epkaa.

[Ipenomnenue cBeTa. 3aKOHBI TMpeJOMIICHHS cBeTa. AOCOMIOTHBIA  MOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIN IMOKa3aTenab MnpenomieHus. [1oCcTOSHCTBO 4acTOThl CBeTa M
COOTHOILLIEHHUE JUIMH BOJIH IIPH MEPEX0/I€ MOHOXPOMATUYECKOIO CBETA 4YEpE3 I'paHuLly paszaeina
JIBYX ONTUYECKUX CpE.

Xon myueit B npusme. ucnepcus ceera. CioxHbIN cocTaB Oenoro cBera. LIser.

ITonmHOE BHYTpeHHEe oTpakeHue. IIpenenbHbIi yroi NoaHOro BHYTPEHHETO OTPaKEHUS.

CoOuparomue M pacceuBarolmive JuH3bL. ToHKas JsnH3a. DOKYCHOE paccTOsHHE WU
ONTHUYECKasi CUJIa TOHKOM JMH3bl. 3aBUCHUMOCTh (DOKYCHOTO PAcCTOSIHUSI TOHKOM ceprueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeNs IPEIOMIICHUS.

dopMya TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIUH30M.

Xoza nyda, IpoUIeIIero JUH3Y MO MPOU3BOJIbHBIM YTJIOM K €€ TJIaBHOM ONTUYECKOM OCH.
[Toctpoenue n300paskeHui TOUYKH U OTpe3Ka psIMON B coOMparomux
Y pacCeuBAIOLINX JUH3aX U UX CUCTEMaX.

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

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBast ontuka. Uatepdepenuus cBera. KorepeHTHbIE HCTOUYHUKH. Y CIOBHA

HAOMIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HWHTEp(EpEeHIIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepshI KJaccu4ecKnX HHTEP(PEPEHIIMOHHBIX CXEM.



Hudpakuus cBera. JudpakmuonHas pemérka. YciaoBue HaOMIOAEHUS —TJIABHBIX
MaKCHMYMOB IIPH TTaJICHUY MOHOXPOMATHUYECKOTO CBETa Ha AU(PAKINOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: OYKH, JIyNa, IEepUCKOI,
¢doroanmapar, MHUKPOCKOI, MPOEKIMOHHBIA ammapaT, MPOCBETICHUE OINTUKH, BOJOKOHHAsS
OITHKA, TU(PAKIIMOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue pesioMIIEHUs CBETA.

HaOGroeHue nosHoro BHyTpeHHEro oTpakeHus. Mozienb CBEeTOBOIA.

HccnenoBanue Xoa CBETOBBIX IYYKOB Yepe3 MII0CKONapalIeNIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Moenu MEUKpPOCKOIIA, TEJIECKOTA.

Habmonenne naTepdepeHny crera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3yuenne quppakinOHHON PEIIETKH.

Habnronenue mudpakiimOHHOTO CIIEKTPA.

Hab6monenue qucnepcun cBerta.

Habmronenne nonsipusanuu cera.

[TprMeHeHre NoNIPOUI0B ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npakmuxym.

I/ISMepeHI/IC IMMOoKa3aTeid MpEeJIOMJICHUA CTCKIIA.

HccnenoBanne 3aBUCUMOCTH (JOKYCHOTO PACCTOSIHHSI OT BEIIECTBA (HAa MpPUMEPE KHUIKHX
JIUH3).

W3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.
[Tomyuenue n300pakeHUs B CUCTEME U3 ILIOCKOTO 3epKalia M JINH3HI.

[Tomyuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.



KoHcTpyrpoBaHHu€e TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxyn, nHTEpPEpeHINN U TOJIIPU3AIUN CBETA.

N3ydeHue noaspu3aluy CBeTa, OTPaXXEHHOTO OT IOBEPXHOCTU AUIJIEKTPUKA.
N3yuenne naTephepeHIM Ja3epHOro N3Iy4eHus Ha JBYX LIEIAX.

HaGnronenue nucnepcuu.

HaOnronenue u uccnenoBanyue AM(GPaKkIMOHHOTO CIIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3MTydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHOMN PEIIETKH.
Pa3nes 6. OcHOBBI cielUAJIbLHONH T€OPUU OTHOCUTEIbHOCTH.

I'panuubl NMPUMEHMMOCTH KIIACCMYECKOW MeXaHWUKHU. llocTymarel cnenuanbHOW TEOpUu
OTHOCHUTEJILHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  lIpeoOpazoBanusi  Jlopenua.  YciioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHU U COKpPALLEHUE
JJIMHBIL.

OHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MacChI C 3Hepl"PIeI>i " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIBI. 3Heprm{ ITOKO4.

TexHuueckue YCTpOﬁCTBa N TCEXHOJOTMYCCKHE IIPOLECCChI: CIIYTHHUKOBBIC HpI/IéMHI/IKI/I,
YCKOPUTEIHN 3aPAKCHHBIX YaCTHII.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, IPAKTUKYM.

OnpezneneHue UMITYJIbCAa M SHEPTMM PEISATHBUCTCKUX YacTul] (o ¢ororpadusM TpekoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM TI0JIE).

Pazgen 7. KBanTtoBas pusuka.
Tema 1. KopnycKkynapnuo-601no60ii oyaiusm.

PaBHOBecHOE TeIUIOBOE M3IydeHHE (M3JIydeHHe abCONIOTHO UEPHOro Tena). 3aKOH
cMertenusa Bunaa. 'unoresa Ilimanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMIYIBC (POTOHA.

®otoadpdexr. OnbiTel A. I'. CroneroBa. 3akonsl ¢porodddexra. YpaBHeHue DHHIITEIHA
st potorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenne cBeTra (B YacTHOCTH, JABJIEHHE CBEeTa Ha AaOCOJIOTHO MOTJIOMIAIONIYI0 H
abcomoTHO oTpaskarolryio nosepxHocts). OnbiThl I1. H. JIebenena.



BonHoBeie cBolicTBa yactull. Bomnbl ne bpouns. [nuHa BonHBI 1e bpoiid U pasmepsl
o0nacTH  JOKanu3aluM  ABIMKyLIEeics dacTuisl.  KopmycKyJasipHO-BOJHOBOH — Tyanu3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIaX.

Criermnduka n3mepenuii B Mukpomupe. CootHomenus HeonpeaenéuHoctei I elizendepra.

TexHUYeCKHEe yCTPOHCTBA M TEXHOJOTHYECKUE MPOIECCHl: CHEKTPOMETpP, (OTOIIEMEHT,
(doToaTUnK, TYHHEIbHBI MUKPOCKOII, COJIHEYHAas OaTapesi, CBETOUO/.

Hemoncmpayuu.

®DoTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddekra.

HccnenoBanue 3aBUCMMOCTH COMIPOTUBIICHUS OTYITPOBOJHIUKOB OT OCBEIIEHHOCTH.
CBeToaHoI.

Conneuynas 6arapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.
HccnenoBanue horopesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus Gporodddexra.
HccnenoBaHue 3aBUCIMOCTH CHIIBI TOKA Yepe3 CBETOINO/ OT HAIPSHKCHHUS.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEIOBAHUIO CTpOeHUs aToMa. [manerapuas mogens atoma Pesepdopaa.

[Toctynarsl bopa. W3nydenune u moriomeHue (OTOHOB IIPHU MEPEXOE aToMa C OJHOIO
YPOBHS DHEPIMH HA JPYTOM.

Bunael ciektpoB. CiekTp ypOBHEN dHEPIrUU aTOMa BOJOPOAA.
CrnioHTaHHOE M BBIHY)KJIEHHOE M3IyueHue cera. Jlasep.

TexHUUecKHe YCTPOWCTBA M TEXHOJOTHMYECKHE IMPOIECCH: CHEKTPAJIbHBIA aHAIU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabGnronenue nuHEHvaThIX CIIEKTPOB.

YCTpolcTBO M ACMCTBHE CUETUNKA HOHU3UPYIOIIUX YACTHII.

Onpez[eneHI/Ie JJIMHBI BOJIHBI JIA3€PHOT'O U3JIYUCHU .



Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuKym.
HabGnronenue nuneiyaToro crexkTpa.

HccrnenoBanue CrieKTpa pa3peskeHHOTO aTOMapHOTO BOJOPOJAA U M3MEPEHUE MOCTOSHHOM
PunGepra.

Tema 3. Qu3uxka amomMHoz0 A0pa U I1EMEHMAPHBIX YACHIUY,.

Hyxnonnass mogens siapa I'eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4yucio sjpa.
N3oTombl.

PannoaktuBHOCTh. Anb(a-pacnaa. DJIEKTPOHHBIA M MO3UTPOHHBIM OeTa-pacman. ['amma-
U3JTyYEHHUE.

3aKOoH pPaIMOAKTUBHOTO pacmana. PanuoakTuBHble u30TOmbl B mpupoae. CBoiicTBa
MOHM3UPYIOLIETO U3JIy4eHUs. BiusHue paaroakTHBHOCTH HA KUBbIe OpraHu3Mbl. EcTecTBEeHHbIN
don uznyuenus. Jlozumerpus.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

SAnepusie peakuuu. Jlenenne u cuHTe3 sAep. SmepHbie peakTophl. [IpobGrembl
YIOPaBIsSEMOro TEPMOSJAEPHOTO CHUHTE3a. OKOJOTMYECKHE AacleKThl pa3BUTHUSA  SIIEPHOU
SHEPreTHKHU.

MGTOI[BI PErucCTpaivi 1 UCCICAOBAHNA 3JICMCHTAPHBIX YaCTHUII.

DyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapHoHbI, Me30HBI U JenToHbl. IIpencraBienue o
CranpaptHoil Moaenu. KBapk-TitooHHas MOJEINb apOHOB.

®usnka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepyst U TEMHas SJHEPIHsL.

EnnncTBO m3nyueckoil KapTUHBI MUpA.

TexHu4eckne ycTpoucTBa M TEXHOJIOTMYECKHE MPOLECCHI: TO3UMETp, Kamepa BuibcoHa,
SJIEpHBIA  PEaKTop, TEPMOSIEPHBbIM peakTop, aromMHas OomO0a, MarHUTHO-pE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKOB YacTHIIL (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paJuoakTUBHOTO (POHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenue nornomeHus 0eTa-4yacTUIl aTlOMUHHEM.

Paszgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZNKH.

Otanbl  pa3BuUTUSA  acTpoHOMMHM. lIpuknagHOe H  MUPOBO33PEHYECKOE 3HAYEHHE

acTpoHOMHH. [IpUMEHHUMOCTh 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOABl KOCMHYECKHX
00BEKTOB.



MGTOHBI ACTPOHOMUHNYCCKUX HCCHCHOB&HHﬁ. COBpeMeHHBIe OIITHYCCKHUEC TCICCKOIIBI,
paIuoTeNeCKObl, BHEATMOC(HEpHAs aCTPOHOMUSI.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKECHHUE.

Conneunas cucrema.

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

3BE31bI, MX OCHOBHBIE XapaKTEpUCTUKU. JluarpamMmma «CHEKTpajbHBIM Kjacc —
CBETUMOCTB». 3BE3/IbI INIABHOM I1OCJIE0BATEILHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTb» JJIS
3BE3]] TIJIaBHOM  IOCJENOBAaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE

MIPEACTABJICHHS O MMPOUCXOKACHUH 1 3BOJroK COJIHIIA U 3BE3/T. DTaIlbl )KU3HH 3BE3I.

Muneunsiii [1yTs — Hama ['anaktuka. [lonoxenue u neuxxenue Connua B ['anaktuke. Tumst
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX FalaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa0b6na. PasOeranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe usnyyeHue.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue naonrooenusa.

HabGmionenuss 3B€3nHOrO He0a  HEBOOPYKEHHBIM  TJ1a30M C  HCIOJb30BaHHEM
KOMITBIOTEPHBIX TPWIOKEHUN JJIS ONpEACNICHUs] TOJOKEeHUsI HEOECHBIX OO0BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be311s1 CeBEpHOro MoMymapus v sipKue 3BE31bl.

Habmronenus B Teneckon JIyHbl, TIaHeT, TYMAaHHOCTEH U 3BE3THBIX CKOTLICHUH.

Du3n4ecKuil MPaAKTUKYM.

Cnioco6b1 u3MepeHust GU3NYECKUX BEJIMUMH C UCTIOIB30BAHIEM aHAJIOTOBBIX U ITU(POBBIX
U3MEPUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTeM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEITHOCTH  HW3MepeHud  (usmuyeckux BenuuuH. OleHka TpaHUIl
IIOTPELTHOCTEM.

[TpoBeneHNEe KOCBEHHBIX H3MEPEHUIA, UCCIICTOBAHHM 3aBUCUMOCTEN (DU3HUECKUX BEIHYHUH,
MPOBEpPKa MPEAJIOKEHHBIX TUIIOTE3 (BHIOOp M3 paboT, ONMHMCAHHBIX B TEMATHYECKUX pas3jenax
«YYeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIe PaOOThI, TPAKTHKYM)).

O0o01maroniee moBTOpeHHUe.

O06oOmenne ¥ cUCTeMaTH3allds COJIEpKaHUS  pa3lesioB  Kypca «MexaHHKay,
«MonekynspHas ¢uU3MKa U TEPMOJUHAMHKAY», «IIEKTpoauHamuKkay, «KomeOaHus U BOIHBI,
«OCHOBBI CIIEIMAJILHONW TEOPUU OTHOCHUTEIBHOCTHY», «KBaHTOBas ¢u3nka», «IIEeMEHTHI

ACTPOHOMUH U aCTPO(I)I/BI/IKI/I».

Ponp ¢Qu3mku W acTpOHOMUM B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COIUATBHOW U
ITUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOoidb U MeCTO (U3UKHM U acTPOHOMHH B



COBPEMEHHOM HAy4yHOM KapTHMHE MMHpA, 3HAYCHUE ONMCATEIIBHOW, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTEIIBHOW M TPOTHOCTHYECKOW YHKIIUHA (PU3HUECKOU TEOPUH, POJIb (PU3HUECKOU TCOPUHU
B (popMHpOBaHUM TPEACTaBICHUI O (PU3UUECKON KapTUHE MHpa, MECTO (PM3UYECKON KapTHUHBI
MHpa B 00ILEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABICHUIN O IPUPOJE.

MexknpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyOon€HHOro ypoBHS B 11 Kiacce ocyliecTBIsieTcsl ¢ y4€ToM
COJICP)KATEBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOmemuvie  NOHAMUA, C6A3AHHBIE €  U3YYEHUEM  MEMOO008  HAYUHOZ20
nO3HAHUA: SBICHUE, HAy4yHbIA (QakT, Tumnoresa, (u3nueckas BeJIWYUHA, 3aKOH, TEOpus,
HaOJIOZICHUE, IKCIIEPUMEHT, MOJCIMPOBAHUE, MOJIENb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHU,
U3MEepUTENIbHbIE MPUOOPHI, HU(PpOBas 1adopaTopus.

Mamemamuka: pelieHUe CUCTEMbl ypaBHEeHUHl. TpuroHomerpuueckue (yHKLUUHU: CHHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTIOHOMETPHUYECKOE TOXKIECTBO. BEKTOphl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CJIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3JI€MEHTAapHBIX (DYHKIMH.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTPEAEICHNE TUIOMAAN TUIOCKUX (GUTyp u 00BEMa Tell.

buonozua: snekrpuyeckue sBIEHUS B KUBOW Npupoje, KoieOaTelbHbIE IBUKEHHS B
KUBOW  IMpHUpOJE,  SKOJOTMYECKHME  pPUCKM  IPU  TPOU3BOJACTBE  IJIEKTPOIHEPTHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY)KaloLIed Cpelbl, YJIbTPa3ByKoOBas JUarHOCTHKa B
MeJIMIMHE, ONITUYECKUE SIBJIICHUS B )KUBOW IIPUPOJE.

Xumun: CTpOCHHE AaTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: marHuTHBIE TIONIOCA 3€MITH, 3aJIEKU MATHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: npuMeHEeHNE MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOBUTATEIh
SlkoOu, reHepaTOp MEPEMEHHOrO TOKA, HWHAYKIHOHHAs TIe4yb, JHHUM O3JIEKTpolepeaad,
AIIEKTPOJIBUraTeNlb, pajgap, paJuoNpuUEMHUK, TEJIEBU30p, aHTeHHa, TenepoH, CBY-neus,
yJIbTpa3ByKOBasi IUArHOCTHKAa B TEXHUKE, NPOEKLMOHHBIA amnmapar, BOJOKOHHAs ONTHKA,
COJIHECYHas 6aTapes[, CITYTHHUKOBBIC HpI/IéMHI/IKI/I, AACpHad SHCPIreTHUKA U 3KOJOT'MYCCKUE aCIICKThI
€€ pa3BUTHS.



[INIAHMPYEMBIE PE3VYIJIbTATBI OCBOEHM A ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE pe3yabTaThl OCBOCHUSI yueOHOTo npeamera «Dusnka» ITOKHBI OTPAKATh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOUIUXCS PYKOBOJICTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
pacHIMpeHre >KU3HEHHOTO OMNbITa U OMbITa JAESITEIBHOCTA B MPOIECCE peaiu3alid OCHOBHBIX
HAIpPaBIIEHUN BOCIIUTATEIBHOMN 1€ATEIHHOCTH, B TOM YHCJIE B YACTH:

Irpa)KIaHCKOIr0 BOCIIMTAHUA:

c(OPMHUPOBAHHOCTh I'PAXKIAHCKOM MO3ULUHN O00YYaroIerocsi Kak aKkTUBHOI'O U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro O0IEeCTBa;

IOPUHIATHE TPAJAULMOHHBIX OOIIEYEIOBEYECKUX TI'YMAHUCTUYECKUX M JEMOKpPATHYECKHX
IIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO JESTEIIBHOCTH B HHTEpecax TIpakJaHCKOro oOIlecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHME B3aUMOJEUCTBOBATh C COLUATbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKUMSIMHU U
Ha3HA4YCHUEM;

TOTOBHOCTh K T'YMaHUTAapPHOU M BOJIOHTEPCKOU JIEATEIbHOCTH.

MATPHOTHYECKOI0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, TATPHOTU3MA;

LIEHHOCTHOE OTHOIIECHHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUAM POCCUNCKUX YYEHBIX B
obsacty GU3UKKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHNUS;

CIIOCOOHOCThH OIIEHHMBATh CUTYallMI0 U MPUHMMATh OCO3HAHHBIE PELICHMs, OPUEHTUPYACH Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH, B TOM YHCJIE B IE€ATEILHOCTH YUYEHOTO;
OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro.

ICTETUYCCKOIo BOCIIMTAHUA:

9CTETUYCCKOEC OTHOIICHHWE K MHPY, BKIIOYasd OCTCTUKY HAYYHOI'O TBOPUECTBA, IMPUCYHIETO
buznyeckoil Hayke.

TPYAOBOI0 BOCIIUTAHUA:
MHTEpPEC K pa3IMyHbIM cepaM MpodeccnoHaIbHON AesSTEIbHOCTH, B TOM YHCJE CBS3aHHBIM C

GU3MKON W TEXHUKOH, yMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccun u
PCAIN30BbIBATH CO6CTB€HHBI€ KU3HCHHBIC IIJIaHbI,



TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHMIO M camMooOpa3oBaHUIO B oOyacTH (puU3MKH Ha
MPOTSKEHUH BCEU JKU3HU.

IKOJOI'HYCCKOro BOCIIMTaAaHUA:

C(OPMUPOBAHHOCTh ~ JKOJIOTHYECKOH  KYyJIbTYphl, OCO3HaHHE TIJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUITAHUPOBAaHHUE M OCYIIECTBJICHUE JCUCTBHI B OKPY)KAIOIIEH cpele Ha OCHOBE 3HAHMS LENeH
YCTOWYMBOTO Pa3BUTHSI YEJIOBEUCCTBA;

pacIIMpeHre OmbITa JAEATEIBHOCTH SKOJOTMYECKOW HANpPaBICHHOCTH HAa OCHOBE HMMEIOIIUXCS
3HaHUH 10 PU3HKeE.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢duznyecKoil HayKu;

OCO3HAaHUE LEHHOCTH HAy4YHOH [ESTENbHOCTH, TOTOBHOCTH B IPOIECCe H3YUCHHS (UUKH
OCYIIECTBIISITh MPOCKTHYIO U UCCIIEOBATEIBCKYIO JeSITeIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA
Ba3oBble Jornyeckue geficTBUA:

CaMOCTOSITENIbHO ~ (hOpMyNnUpOBaTh M aKTyaJU3upoBaTh MpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEAEIATh LU AeSTeIbHOCTH, 33JaBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIISATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (PU3HUYECKUX SIBICHUSX;
pa3zpabatrbiBaTh IJIaH pelIEHUs MpoOieMbl ¢ YYETOM aHadU3a MMEIOIIMXCS MaTepUalbHBIX U
HEMaTEpUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyIbTATOB LENSIM, OLIEHUBATh
PHUCKHU NIOCIEACTBUN JEATEIBHOCTH;

KOOPJAMHUPOBaTh W  BBIIOJHATH pabOTy B YCIOBUSIX pEaIbHOr0, BHUPTYaJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBble ucciaenoBaTelbCKue AeiicTBUS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH ITOHATHSAMHI M METOIaMU (PU3HUYECKON HAYKH;
BJIQ/ICTh HaBBIKAMHU y4e€OHO-UCCIIEIOBATENLCKON U TPOEKTHOM NeATeIbHOCTH B 00JIaCTH (DU3UKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITCIIEHOMY TIOMCKY METOJOB pEIICHUs 3aaad
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METO/I0B TTO3HAHHSI,

BJIQJICTh BHUJAMH JICATCIILHOCTH I10 IIOJYYCHHIO HOBOTO 3HAHHS, €ro HWHTEPIpPETaIlnHy,
peoOpa3oBaHNI0O M TPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX CHUTYallHSIX, B TOM YHCIEC IPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH PUYHHHO-CIICACTBCHHBIE CBSI3W M aKTYAIIM3UPOBATh 3a7ady, BBIBUTATh THIIOTE3Y €€
pelIeHus, HaXOIUTh apryMEHTBI I I0OKa3aTeIbCTBA CBOUX YTBEPIKJICHUH, 3a1aBaTh TapaMeTPhI
Y KPUTCPUU PEIICHHSI,



AQHAJIM3UPOBATh IIOJIYYEHHBIE B XOJAE PELICHUs 3aJa4d PE3yJIbTAaThl, KPUTUYECKU OLICHUBATH UX
JIOCTOBEPHOCTD, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (POpPMyTUpPOBaTH COOCTBEHHBIE 3aJjaud B 0Opa30BATENbHOH JESITEIBHOCTH, B TOM
YHCclie IPU U3YYeHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHHBATh IPUOOPETEHHBIN OMBIT;

YMETb NIEPEHOCUTH 3HaHUS MO (PU3HKE B MPAKTUUECKYIO 00JIaCTh KUZHEACITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIEH, IIpEUIaraTb OpUrHHAJIbHBIE IOAXO/bI U PEIICHUS;

CTaBHUThH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HABBIKAMH MOJy4YEHUsS HHPOPMAIIUN GU3NUECKOTO COACPKAaHM U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYILECTBJIATh IOUCK, aHAJIN3, CUCTEMAaTH3aLMI0 M HMHTEPIPETALUIO
MH(pOpMaLUU Pa3InYHBIX BUJIOB U (OPM MPEIACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIIUH;

UCIIOJIb30BaTh CPEJCTBA MH(OPMALMOHHBIX MU KOMMYHUKAIIMOHHBIX TEXHOJOTHMH B pELIEHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3ALMOHHBIX 3aJau C COOIIOJIEHUEM TpeOOBaHUI
OPrOHOMHUKH, TEXHUKH O€30IacCHOCTH, TUTUEHBI, PECYpCOCcOepekeHNs, TPABOBBIX U ITUYECKHUX
HOPM, HOpM MH(OPMALIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJCpKAHUS B PA3IMYHBIX (hopMaTax ¢ yu€TOM Ha3zHAUCHUS
uHpOpMALlMM U 1EeJeBOW ayJuTOpPUH, BBIOMpas ONTUMAIbHYIO (OpMY MpPEACTABICHUS H
BHU3yAJIN3aLUU.

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

OCYILECTBIIATH OOIEHHE HA YpOKaX (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOHMIUKTHBIX CUTYalluil U CMAT4aTh KOH(INKTHL;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPECTB;
MOHMMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAIbHON pabOTHI;

BBIOMpPAaTh TEMAaTHUKy W METOJAbl COBMECTHBIX JAEHCTBHM ¢ y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATH LIEJIA COBMECTHOMN IAEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH ACUCTBUSA 110
€€ JOCTW)KEHMIO: COCTaBIISATh IUIAH JIEUCTBUHM, pACHPENENATh POJU C Y4ETOM MHEHUH
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OILICHMBAaTh KAyeCTBO CBOETO BKJIa/Ja M KaXXJIOTO Y4YaCTHHKA KOMaHIbl B OOIIMH pe3ynibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTHI, OLIEHMWBATh MAEH C NO3ULUHA HOBHM3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATErMUYECKOE MOBEJAEHUE B PA3IUYHBIX CHTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:

CaMOCTOSITEIbHO OCYIIECTBIISITH TTO3HABATEIIBHYIO JIESITEIIBHOCTh B 00JacTh (PU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSATCIIBHO COCTABJISITH IIJIaH pemeHI/m pvaéTHBIX N Ka4CeCTBCHHBLIX 3aJa4d, IIJIaH
BBITIOJTHEHUS] TMPAKTUYeCKo paboThl ¢ Y4ETOM UMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPENOYTEHUH;

aBaThb OI.[CHKy HOBBIM CI/ITyaHI/IHM;



pacmupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTCHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTh 3a
pelIieHue;

OILICHUBATh MPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO IPYAUIMHA B 00JACTH (U3HUKH, TTOCTOSHHO
TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIQ/IETh HABbIKAMHU IO3HABATEIbHOM peQUIeKCHH KaK OCO3HAaHHUS COBEpUIAEMbIX JEHCTBUN U
MBICIIUTENIBHBIX IIPOLIECCOB, X PE3YJIbTaTOB U OCHOBAaHMUIA;

MCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYallu, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OIIUOKU.

B nmponecce NOCTUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOrpaMMmbl I10 (1)I/I3I/IKG JJIA
YPOBHSI cpefHero oluiero o0pa3oBaHus y OOYyYarOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEAIOoJaraloniuii chOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIOYAIONIETO CIOCOOHOCTh TOHHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTh HANIPABJICHHSI PA3BUTHS COOCTBEHHOUW SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;
CaMOperyJIMpOBaHusl, BKIIOYAIOIIEr0 CaAMOKOHTPOJb, YMEHHE NPUHHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJIEHNE, CIIOCOOHOCTh aJalTUPOBATHCA K SMOLUOHAIBHBIM W3MEHEHUSIM U TPOSBISATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALUM, BKIIOYAIOMIEH CTPEMIICHHE K JOCTUKEHHUIO LIEJIH U YCIEXY, ONTHMU3M,
VHUIMATUBHOCTh, YMEHUE JEUCTBOBATH, UCXO U3 CBOUX BO3MOXKHOCTEN;

OMIIATUH, BKIIOYAIOIMIEH CIMOCOOHOCTh TOHHUMATh AMOIMOHAIBHOE COCTOSIHUE JAPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUN OOIIEHHS, CTOCOOHOCTh K COUYBCTBHUIO U COMIEPEKMUBAHUIO;
COITMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpAWBATh OTHOIIEHUS C JIPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3periaTh KOHPIUKTHL.

IMPEJAMETHBIE PE3YJIbTATEI

K xoHny oOyuenusi B 10 knacce npeiMeTHbIe pe3ysbTaThl Ha YIIyOJIEHHOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLIUXCS YMEHHIA:

MOHUMATh POJIb (PU3UKUA B SKOHOMUYECKOH, TEXHOJOTHUECKOU, IKOJIOTHUECKOM, COMAILHON 1
ATUYECKON cdepax NesTeTbHOCTH YelIOBeKa, POib U MECTO (PU3UKU B COBPEMEHHOW HaydHOI
KapTUHE MHpa, 3HAYCHHUE OMNHCATEIIBHOW, CHUCTEMaTHU3UPYIONMEH, OOBICHUTEIbHON W
MPOTHOCTUYECKOW (QYHKIHA (U3UUYECKON TEOPUU — MEXaHUKH, MOJIKYISIpHON (U3UKK U
TEPMOJMHAMUKH, poJib (U3NYECKON Teopur B (HOPMUPOBAHUU MPENCTaBICHUM O QU3NUYecKon
KapTUHE MUPA;

paznuyaTh YCIOBUS TPUMEHUMOCTH Mojeleld (PU3MUeCKMX TeJl U MPOIECCOB (SBICHUN):
WHEpHHagbHas CUCTeMa OTCY€Ta, a0COMIOTHO TBEPAOE TENO, MaTepUalbHAas TOYKa,
PaBHOYCKOPEHHOE JBWIKEHHE, CBOOOJHOE TMaJeHHWe, a0COMIOTHO ympyras aedopmanms,



abCoOMIOTHO ympyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJENIM Ta3a, XHUIKOCTH U
TBEPAOro (KPUCTALIMYECKOro) Tela, MWJICANbHBIM Ta3, TOYEUHBIH 3apsl, OAHOPOAHOE
AEKTPUYECKOE I10JIE;

pasinyath yciaoBUs (TpaHMLbI, 00JacTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMATh
BceoOImuit xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH MCIOJIB30BAHUS YACTHBIX
3aKOHOB;

aHATM3UPOBaTh M OOBSCHATH MEXAaHHYECKHE MPOIECCHl M SBJICHUS, HCIONb3YS OCHOBHBIE
IOJIOKEHHUS W 3aKOHbl MEXAHHMKHM (OTHOCUTEIBHOCTh MEXAHWYECKOIO JBHMXKCHMS, (OpPMYIIbI
KMHEMaTUKU pPaBHOYCKOPEHHOTO JBI)KEHHUS, HpeoOpa3zoBaHus lamwies il CKOPOCTH U
nepeMenieHus, 3akoHel HproTOHa, mpuHIMI OTHOCHTENbHOCTH ['anmiesi, 3aKOH BCEMHUPHOIO
TATOTCHUS, 3aKOHBI COXPAHEHHUS UMITYJIbCA U MEXaHMYECKOW SHEPTUH, CBA3b pabOTHI CHIIBI C
U3MEHEHHEM MEXaHWYECKOM SHEepruM, YCIOBHsS pPaBHOBECHs TBEPAOro Tela), IMpPH 3ITOM
UCIIOJIb30BaTh MaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBHUS IPUMEHUMOCTU
(Gu3nyecKkux 3aKOHOB: IpeoOpa3oBaHuil [anmnes, BTOporo M TpeThero 3akoHoB HpIOTOHa,
3aKOHOB COXPaHEHUsI UMITYJIbCA U MEXaHUYECKOW SHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE IIPOLIECCHI U SIBIECHUS, UCIIOJIb3Ys] OCHOBHBIE ITOJIOXKEHUS
MKT u 3akoHBI MOJIEKYISAPHON (PU3UKU U TEPMOJIMHAMUKH (CBS3b IABJICHUS MJI€aTIbHOIO ra3a co
CpelHEN KMHETUYECKON PHEPTUel TEIUIOBOrO JBMKECHMS U KOHLICHTPALMEH €ro MOJIEKYII, CBA3b
TEMIIEPATYPhI BEIIECTBA CO CPEHEN KNHETUUYECKON SHEPrUeil TEIIOBOro IBUKEHUS €r0 4acTull,
CBSA3b JIaBJICHUS MJICAIBHOIO I'a3a ¢ KOHLEHTPALUEH MOJIEKYJN U €r0 TEMIIEpaTypo, ypaBHEHUE
MenneneeBa—Knanelipona, nepBblld 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUs OJHEPIMM B
TEIUIOBBIX IpOIeccax), MPU 3TOM HCIONb30BaTh MAaTEMAaTHYECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh yCJIOBMsSI IPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—KianelipoHna;

aHAJIM3UPOBaTh M OOBACHATH 3JEKTPUYECKUE SIBJICHUS, UCIIONb3YS OCHOBHBIE MOJOXKEHUS U
3aKOHBl D3JIEKTPOJUHAMHMKHU (3aKOH COXpPAHEHMsI 3JEKTPUUYECKOTo 3apsja, 3akoH KysoHa,
NOTEHLIUAIBHOCTD JIEKTPOCTATUUECKOTO MOJIsI, IPUHLUI CYNEPIIO3ULIMN 3JIEKTPUUECKHUX IOJIEH,
IIpU 3TOM YyKa3blBasl YCIIOBUS IMPUMEHUMOCTH 3akoHa KynoHa, a Takke MPaKTHUYECKU Ba)KHbIE
COOTHOILIEHUS: 3aKOHBI OMa JJI ydacTKa LENH U JUIS 3aMKHYTOW 2JIEKTPUUYECKOM LENH, 3aKOH
Jxoyns—Jlenua, mpaBuna Kupxroda, 3akonsr @apajaest 1715 2JIEKTPOIU3a);

OMHUCHIBATh (PU3MUECKUE MPOLECCH U SBJICHUS, UCTIONb3Ys BEIMUUHBL: MepeMELIeHNe, CKOPOCTb,
YCKOpEHUE, UMITYJIbC Tejla U CHUCTEMbI Tel, CHJIa, MOMEHT CHWJIbI, JaBJI€HHUE, MOTEHIMaIbHas
SHEPrus, KUHETUYECKasi SHEPIHsl, MEXaHU4YecKasi YHeprus, padoTa Cuibl, IEHTPOCTPEMHUTEIbHOE
YCKOpEHUE, CUJla TSKECTH, CUjla YIPYTOCTH, CHJIa TPEHUSI, MOIIIHOCTh, SHEPTHs B3aUMOIEHCTBUS
Tena ¢ 3eMiiéil BOM3M €€ MOBEPXHOCTH, SHEPTUsl YNpyroi aedopManuu MpyKUHbI, KOJIUYECTBO
TEIUIOThI, a0COJIOTHAsl TeMIeparypa Tena, padoTa B TEPMOJMHAMHUKE, BHYTPEHHSS SHEprus
U/1ealbHOTO OJTHOATOMHOTO ra3a, paboTa UIealbHOr0 ra3a, OTHOCUTENbHAs BIaXKHOCTh BO3/yXa,
KII/ naeansHOro TEIIOBOTO ABUTATENIA; JIEKTPUUECKOE MOJIE, HAMPSHKEHHOCTD AJIEKTPUYECKOTO
IOJIs, HANpspKEHHOCTH IIOJISI TOYEYHOTO 3apsiia WM 3apsDKEHHOrO Inapa B BakyyMe U B
JUDJNEKTPUKE,  IMOTEHUWAl  JJIEKTPOCTaTUYECKOrOo  MOJs,  Pa3HOCTb  IOTEHIMAJIOB,
IIEKTPOJIBWIKYILIAsl CHUJIA, CHJIA TOKA, HANpPSIKEHHE, MOLIHOCTh TOKA, AJIEKTpUUeckas EMKOCThb
IIJIOCKOTO KOHJIEHCATOPa, COPOTHUBIICHUE YYACTKA IEMH C MTOCJIEI0BATEIbHBIM U MTapaJlIEIbHBIM
COEIMHEHUEM PE3UCTOPOB, SHEPT U FNEKTPUUECKOTO MOJISI KOHJIEHCATOPa,

OOBSACHATP OCOOCHHOCTH TMpPOTEKaHUS (PU3MUECKUX SBJICHHM: MEXaHHMYeCKOoe JIBH)KEHUE,
TEIUIOBOE JIBIDKEHHE YAacCTHIl BEIeCTBA, TEIJIOBOE pPaBHOBECHE, OpPOYHOBCKOE JBHIKEHHE,
mubdy3us, ucnapeHue, KUNEHHWE M KOHJEHCAllMs, IUIaBJIeHHWEe U  KpUCTAIU3alus,
HAIpaBJIEHHOCTh TEIJIONEPENayH, >SJICKTPU3aLUs TeJ, SKBUIOTEHUUAIBHOCTh IOBEPXHOCTH
3apsKEHHOT0 IPOBO/IHUKA;

IPOBOJUTH HCCIIEOBAaHUE 3aBHUCHUMOCTU OJHOM (PU3MYECKOH BEIUYMHBI OT JpPYyrod ¢
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3ysbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PM3MUECKMX BEJIMYMH B BUJE TPaQHUKOB C Y4ETOM
aOCOJIIOTHBIX NMOTPELTHOCTEN N3MEPEHNUH, 1eN1aTh BBIBOJIbI IO PE3Y/IbTaTaM UCCIIEIOBAHUS;



MPOBOANTH KOCBEHHBIC U3MEPEHHS (PU3UYECKUX BEIMYWH, NMPU 3TOM BBIOMPATH ONTHUMAIBHBIN
METOJl W3MEpEHHs, OLEHUBATh aOCONIOTHBIE M OTHOCHUTEIbHBIE MMOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUN;

MPOBOJIUTH OMBITHI IO TIPOBEPKE MPEIIOKEHHON THUIIOTE3bl: IUIAHUPOBATH JKCIIEPUMEHT,
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIYUCHHbBIE PE3YJIbTaThl U JI€TATh
BBIBOJ| O CTaTyCe MPEI0KEHHON TUIIOTE3BI;

coOirofaTh mpaBmia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCICIOBAHUN B paMKax y4eOHOTO
JKCIIEPUMEHTA, MPAaKTUKyMa M Yy4eOHO-HUCCIIEeIOBATEIbCKOM M MPOEKTHON JEesATEIbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TaOOPATOPHOTO 000PYIOBaAHUS;

pemate pacu€THbIE 3aJayd C SIBHO 3a/laHHOM M HESBHO 3aJaHHOW (PU3MUECKON MOJIeNbl0: Ha
OCHOBaHWUHW AaHAlM3a YCIOBUS OOOCHOBBIBATH BBIOOP (PHU3UYECKONW MOJEIH, OTBEUYAIOIIEH
TpeOOBaHUSM 3a/layd, NPUMEHATH (OPMYJbL, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJaThl
(GU3MYECKUX TEOPUH TPU HCIOJB30BAHMHM MATEMaTHYECKUX METOAOB peIICHHus 3ajad,
MIPOBOJIUTh pPacy€Tbl HAa OCHOBAaHUMM HMEIOIIMXCA [AHHBIX, aHAJIU3UpPOBATh PE3YNbTAThl U
KOPPEKTUPOBATh METOJIbI PEUICHUS C YUETOM MOJYYCHHBIX PE3YJIbTATOB;

peliaTh KayecTBEHHbIE 33Jauu, TPeOYIOle MPUMEHEHHUs 3HAHUI M3 pa3HbIX pa3feloB Kypca
GU3MKY, a TaKk)Ke MHTETpallMd 3HAHUN W3 JAPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA:
BBICTPAMBaTh JIOTUYECKYIO IEMNOYKY paCCYXJEHUH C ONOpOil Ha W3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

UCIIONIb30BAaTh TEOPETUYECKHE 3HAHUA M1 OOBSICHEHHUS OCHOBHBIX TMPUHIUIOB pPabOTHI
MU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIaJIa POCCUMCKUX U 3apyOexKHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHU;
AQHAIM3UPOBATh M OIEHUBATh IOCIEICTBUS OBITOBOM W MPOM3BOACTBEHHOHN NEATEIbHOCTH
YeJIOBEKa, CBSI3aHHOW ¢ (PH3UYECKUMH TPOIECCAMHU, C MO3UIUN IKOJIOTHYECKON 0€30MacHOCTH,
MPEACTABICHUI O pallMOHAIIBHOM IPHUPOAOIOIb30BAHUM, a TAK)KE Pa3yMHOM HCIOJIb30BaHUU
JTOCTH>KCHUN HAYKH M TEXHOJIOTUH JJI TaTbHEHIIIEro Pa3BUTHSI UEJIOBEYECKOTO 00IIeCTBa;
NPUMEHSTh pa3JInYHble CIOCOOBI PAa0OTHI ¢ HH(pOpMAIUEed (U3HMUECKOTO COAEpPKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHH, TMPH HSTOM HCIOJIH30BAThH
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTUU I TOWCKA, MepepadOTKH W TMPEdbsBICHUS
yaeOHOW ¥ Hay4HO-TIONMYJSpHOW WHQOpMAlUU, CTPYKTYPHUPOBAHUS W HHTEPIpETAlUU
uH(pOpMallMK, TOIYYEeHHOW U3 pa3jMYHbIX HCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATH
noJIy4aeMyro HH(OPMAITUIO U OIIEHUBATH €€ JOCTOBEPHOCTH KaK HA OCHOBE UMEIOIINXCSI 3HAHUM,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHKA HHPOPMAIIHH;

MPOSIBJISTE OPTraHU3AIMOHHBIE W TIO3HABATEIbHBIE YMEHHSI CaMOCTOSTEIBRHOTO MPHOOpETEHUs
HOBBIX 3HAHHI B MPOIIECCE BHIMOTHEHUS MPOCKTHHIX U y4eOHO-UCCIIEIOBATENBCKUX padoT;
pabotath B TpymIe C HMCIOJHEHHEM DAa3JIUYHBIX COIMATBHBIX pOJeH, MIaHUPOBaTh pPaboTy
CPYIIbI, PAallMOHATIBHO PACHpPEAeATh NEATeIbHOCTh B HECTAHJAPTHBIX CUTYallUAX, aJ€KBATHO
OIICHUBATH BKJIQJ] KXKJIOTO U3 YIACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBI,
MPOSIBIISATE MOTHBAIMIO K Oynymed npodecCHOHANBHON AESITENbHOCTH MO CIEHUaTbHOCTIM
(UBUKO-TEXHUUECKOTO MPOUIIS.

K konmy oOyuenust B I1 knacce npeIMeTHbIE pe3yiabTaThl Ha YIIIYOJEHHOM YPOBHE JOJIKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

MOHUMATh POJIb (PU3UKH B HKOHOMUYECKOM, TEXHOJOTHYECKOW, COLMATIBbHOM M 3ITHYECKOM
cdepax IesTeTbHOCTH YellOBeKa, POJib U MECTO (PM3UKU B COBPEMEHHON Hay4YHOU KapTHHE MUDA,
pOJIb  aCTPOHOMHUHM B TPAKTUYECKOM JEATENIbHOCTH 4YelloBeKa U JlajbHeilleM Hay4dHO-
TEXHUYECKOM DPa3BUTHHU, 3HAYCHHE OMHCATEIBbHOM, CHCTEMATU3UPYIOIIEH, OOBSCHUTENbHON U
MPOTHOCTHYECKON (DYHKIMI (HU3UUECKON TEOpUM — DJICKTPOJMHAMUKH, CHEIUATBLHON TEOpUHU
OTHOCHUTEJIBHOCTH, KBaHTOBOW (u3uku, ponb (uzndeckoil Teopud B (HOPMHPOBAHUU



npeCcTaBiIeHu 0 (PU3NYECKON KapTUHE MUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE;

pa3nnyath yCJOBUS HPUMEHUMOCTH Mojeled (U3NYECKHX Tel M IPOLECCOB (SIBICHHM):
OJIHOPOJHOE JJIEKTPUYECKOE W OJHOPOAHOE MArHUTHOE IIOJIsl, TapMOHUYECKHE KOoyeOaHus,
MaTEeMATHYECKUN MASTHUK, HWJCATbHBIA TPYXHUHHBI MasATHUK, TapPMOHHYECKUE BOJIHBI,
ujeanbHblil KoNneOaTeabHbIH KOHTYp, TOHKas JIMH3a, MoJeledl aroma, aToMHOro sjapa |
KBAaHTOBOM MOJICIIH CBETA;

pa3iauyath yclIoBUS (TpaHUIbl, O0JACTH) NPUMEHHUMOCTH (U3HUECKUX 3aKOHOB, IOHHUMATh
BCeoOImuMit xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAHUYECHHOCTH HCIOJIB30BAHUS YACTHBIX
3aKOHOB;

AHATM3UPOBATh U OOBSACHATH AIIEKTPOMArHUTHBIE MPOIECCHl M SBJICHUS, HCIIOIB3YsI OCHOBHBIE
MOJIOKEHUS U 3aKOHBI JJIEKTPOJMHAMHUKUA W CHEIUAIBbHON TEOPHUH OTHOCHUTEIBHOCTH (3aKOH
COXpaHEHHsI JEKTPUUECKOT0 3apsna, cuia Amiepa, cuia JlopeHna, 3aKoH 3JIeKTpOMarHuTHON
uHAyKuy, npaBwio Jlenua, cBsa3p JJC caMOMHIYKIHMM B AJIEMEHTE SJCKTPUYECKOW LIEMH CO
CKOPOCTBIO HM3MEHEHHs CHJIBl TOKAa, IIOCTYJAThl CIEHUAIBHON TEOPHH OTHOCUTEILHOCTH
OUHIITeHA);

AaHAJTM3UPOBAaTh U OOBSICHATH KBAaHTOBBIE IIPOLIECCHl W SIBICHUS, HCIONB3Yys ITOJOKEHUS
KBaHTOBOH (u3uku (ypaBHeHHe DHHIITENHHA /Uit GoTod(dekrra, NepBblii U BTOPOH MOCTYIATHI
bopa, mnpuHIUI COOTHOIICHUs HeompenenéHHocTer ['eii3eHOepra, 3aKOHBI COXpPaHEHUS
3aps0BOIO M MAacCOBOTO YHCEN W SHEPruu B SACPHBIX PEAKUUAX, 3aKOH PaJMOaKTUBHOTO
pacriana);

OMKCHIBATh (PU3UYECKHE MPOLECChl M SBICHUS, HWCIONB3YS BEIUYMHBL HAMPSKEHHOCTH
AIIEKTPUUYECKOTO TIOJISA, TOTEHIHAN 3JIEKTPOCTATHYECKOTO TIOJSL, Pa3HOCTh IMOTEHIHAJIOB,
ANEKTPOABIKYILAS CUJIa, MHAYKIMS MAarHUTHOTO TIIOJsl, MarHUTHBIA TOTOK, cuiia Amrmepa,
WHIYKTHBHOCTD, JJIEKTPOJBIDKYILAS CHJIA CAMOMHAYKIUH, OSHEPrUsl MAarHUTHOTO IIOJIS
MPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, TIOJHAS DHEPIHsl, SHEPTUs MOKOS CBOOOIHOM
YaCTHUIIBI, SHEPTHUS M UMITYJIbC (POTOHA, MACCOBOE YHCIIO | 3apsi SApa, SHEPTHS CBS3H SIpa;
OOBSACHATH OCOOCHHOCTH NPOTEKaHUs (PUINYECKUX SBICHUI: SJIEKTPOMArHUTHAS WHAYKIIUSA,
CaMOMHIYKIIHS, Pe30HAHC, HHTePPEPEHIIUS BOJH, AU(PAKIUs, TUCTIEPCHs, TIOJTHOE BHYTPEHHEE
oTpaxkeHue, Gporoanekrpuueckuil a¢ ekt (horoaddexr), anbda- u 6era-pacnaisl saep, ramma-
U3JIy4eHue sinep, GU3ndecKre MPUHIHITEI CIEKTPATHHOTO aHaIM3a U padoTHI J1a3epa;
OTIpeIeNIATh HAMPaBlIEHUE MHAYKIIMM MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM, CHIIBI AMmrepa U
cuiel JIopeHiia;

CTPOUTH M300paXKeHHeE, CO3/4aBaEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH30H, U pacCUUTHIBATh €ro
XapaKTePUCTUKU;

MPUMEHSTh OCHOBOIIOJIATAIOIINE aCTPOHOMHYECKHE TMOHSATHUS, TCOPUU M 3aKOHBI ISl aHAlu3a U
00BsICHeHUST (PU3MYECKHUX MPOIECCOB, MPOMCXOIMNX B 3BE3HAX, B 3BE3AHBIX CHUCTEMax, B
MEXTaJTaKTHUECKOM cpefie; IBUKEHUsI HeOECHBIX Tell, SBOJIIOLINY 3BE3]] U BeenenHol;

NPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYUH C HCIIOJIB30BAHUEM IIPSMBIX
U3MEpPEHH, TPU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH pPE3YyJIbTAaThl IMOJIYUYEHHOU
3aBUCUMOCTH (PM3MYECKHX BEIMYHMH B BHJE TPa(UKOB C YUETOM aOCOTIOTHBIX MOTPEIIHOCTEH
WU3MEPEHU, IeNaTh BEIBOJIBI [0 PE3yJIbTaTaM HCCIIEOBAHMUS,

MIPOBOJIMTH KOCBEHHBIC U3MEPEHUS (PU3NICCKUX BEIMYMH, TPU 3TOM BBIOMPATH ONTHMATBHBIN
METOJI W3MEpEHHs, OIEHUBATh AaOCONIOTHBIE M OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUN;

MPOBOANWTH OMBITHl MO TMPOBEPKE MPEIIOKEHHOW THUIOTE3bl: IUIAHUPOBATH JKCIEPUMEHT,
COOMpaTh IKCIIEPHUMEHTAIFHYIO YCTaHOBKY, aHAJIM3UPOBAThH TOJTYYEHHBIE PE3YJIbTaThl U JIeiaTh
BBIBOJ] O CTaTyCe MPEI0KEHHOMN TUIOTe3bl;

OIHCHIBATH METO/IBI MTOJTyYSHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHHIA,

coOuo1aTh IpaBmiIa 0€30MacHOro TpyJa NpU MPOBEJICHUU HCCIEOBaHUN B paMKax y4eOHOro
9KCIIEPUMEHTA, MPAaKTUKyMa M Yy4eOHO-HCCIIEeOBATEIbCKOM M MPOEKTHON NEesATENIbHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;



pemath pacu€THBIC 3aJa4d C SIBHO 33JIaHHOW M HESBHO 3aJaHHOW (PU3MUECKON MOJeNbIo: Ha
OCHOBaHMHM aHajM3a YCJIOBUS BBIOMpATh (PU3MYECKHE MOJIENH, OTBedarolue TpeOOBaHUSIM
3a[a4d, TPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NYECKUX TEOPUN TIPU
WCIIOJIb30BAHUHM MAaT€MaTUYECKUX METOJOB PEIICHUS 3a7a4, IPOBOJUTh PACUETHI HA OCHOBAaHUU
UMEIOIIMXCA JTaHHBIX, AHAIU3UPOBATH pE3YylbTaTbl U KOPPEKTUPOBATH METOABI PELICHUS C
Y4ETOM IOITYYEHHBIX PE3yJIbTaTOB;

pelaTh KayeCTBEHHbIE 3aJaud, TPeOYIOLUe NMPUMEHEHUs 3HAHUI U3 pa3HbIX pas3felioB Kypca
bu3uky, a TakkKe MHTErpallud 3HAHUM M3 IPYTHX MPEAMETOB €CTECTBEHHO-HAy4YHOTO LUKJIA!
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY pACCYKICHHM C OINOpOM Ha M3YyYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCTOJIb30BAaTh TEOPETUYECKUE 3HAHUSA JUII OOBSCHEHHS OCHOBHBIX MPHHLIMUIOB pPabOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOINUTH MPUMEPHI BKJIAJa POCCHMCKHX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
AQHIN3UPOBATh M OLEHUBATh IIOCIEJICTBUS OBITOBOM M NPOM3BOACTBEHHON J€ATEIbHOCTU
YeN0BEeKa, CBA3AHHON ¢ (PU3MYECKHMH MPOIIECCaMU, C MO3UIUI IKOJIOTUYECKOM 0e30MacHOCTH,
IIPEACTABICHUM O PAlMOHAIBHOM IIPUPOAOIOIB30BAHUM, a TAKKE Pa3syMHOM HCIIOJIb30BAaHUU
JTOCTHKEHUI HayKU ¥ TEXHOJIOTUH /7Sl JalbHEHIIIEero pa3BUTHUS YETI0OBEUECKOro 00IIeCcTBa;
OPUMEHSTHh pas3iNuHble CrnocoObl paboTel ¢ uH(pOpMaueld (QHU3NUECKOTro COAEpPIKaHUS C
WCIIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTUN, MPH 3TOM HCIOIH30BaTh
COBpPEMEHHBIE WH(OPMAIMOHHBIE TEXHOJOTUU ISl TIOMCKA, MEepPepaboTKH M TPEIbSBICHUS
yueOHOM ¥ HAy4YHO-TIOMYJSIpHOM uWHGOpMallMK, CTPYKTYPUPOBAHUS M UHTEPIIPETALUU
uH(poOpMallMy, TOJYYEHHOW U3 pPa3jIMYHbIX HCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH
MOJy4yaeMyro HH(POPMAIIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a NCTOUYHUKA HH(POpMAIUH;

MPOSBIISATh OPraHU3AIMOHHBIE W TO3HABATEIbHBIE YMEHHSI CaMOCTOSITEIBHOIO MPUOOpETEHUS
HOBBIX 3HAHMI B Mpoliecce BHIMOIHEHUS] IPOEKTHBIX U Y4EOHO-UCCIIEI0BATENbCKUX padoT;
paboTaTh B TpyIIe C HCHOJHEHHWEM DA3JIMYHBIX COLMANBHBIX pOJIeH, IUIAHUPOBAaTh pPaboTy
TPYIIIBI, PAlMOHAIBHO PACHpPEAETATh NEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJCKBATHO
OLIEHUBATh BKJIAJ] KaXKJ0T0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE paccCMaTpUBaeMOil pooIieMbl;
IPOSBIATE MOTHBAIMIO K Oynymied NnpoQeccuOHaNbHOM JESTENbHOCTH IO CHEUAIbHOCTSIM
(U3UKO-TEXHUYECKOT 0 MpoduIIs.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

/o TEM MPOTrpamMMBbl

Ne || HammeHoBaHue pa3zieiioB U

KommuectBo yacos

Bcero

KoHntposnbnsie
paboThl

[IpakTrueckue
paboThl

DIJIEKTPOHHBIE
(unpoBeie)
oOpa3oBaTebHbIC

pecypcsl

‘Paaneﬂ 1. HAYYHBII METO/ ITIO3HAHMSI IIPUPO

JIbI

1.1 |HayuHnblit MeTOA O3HAHUS 6

PUPOJIBI
‘I/ITOFO o pas3zeiny H 6 H ‘
Pazien 2. MEXAHMKA |
‘2.1 HKI/IHeMaTI/IKa H 10 H 1 H H ‘
2.2 | imavinca | 10 | | | |
‘2.3 HCTamKa TBEPJOTO TENa H 5 H H H ‘
2.4 ||3aKOHBI COXpaHEHUS B 10

MeXaHUKe
‘I/ITOFO 0 pa3jerny H 35 H ‘

‘Pa3)1e.11 3. MOJIEKVJISAPHAS ®U3NKA U TEPMOJINHAMUKA

3.1 {|OcHOBBI

TEOpUHn

MOJ'IGI(y.TIHpHOKHHCTH‘ICCKOfI

15

1

3.2 |Tepmonnnamuka. TeroBsie
MaIIHbI

20

3.3 ||ArperatHbie COCTOSIHUS
BelecTBa. Pa3oBbie
epexoabl

14

‘HTOFO O pas3zeny

|49 |

‘Pasne.ﬂ 4. JJIEKTPOANHAMUKA

‘4.1 ”3J‘IeKTpI/I‘-ICCKOC nojue H 24 H H H ‘
4.2 |TTocTossHHBIN NeKTpudeckud || 24
TOK
‘4.3 ”TOKI/I B Pa3IIUYHBIX CpeIax H 6 H H H
‘I/ITOI“O 0 pa3ferny H 54 H

Pasjies 5. DUBMYECKUIA IPAKTUKYM

‘5.1 HCDI/ISI/I‘ICCKI/Iﬁ IIPAKTUKYM H 16 H H 16 H
‘I/ITOI‘O 10 pasjerny H 16 H
‘PGSCpBHOG BpeMs H 10 H H H




Ne || HaumeHOBaHHE pa3zeiaoB U KoanuectBo yacos ‘ ONEKTPOHHBIE
n/m TCM MpOrpaMMBI Bcero|| KonTposbusie || [TpakTrdeckue (maposrre)
paBGOTEI paGOTEI o0Opa3oBaTeNbHbIC
pecypchl
OBILIEE KOJIMYECTBO YACOB|| 170 8 16
I10 TTPOTPAMME
11 KJIACC
Ne || HammenoBanue pa3zenoB u KonnuectBo wacos ‘ DIIEKTPOHHBIE
n/m TCM IIPOTPAMMBI Bcero| Kontponsnsie | [Ipaktuueckue (mapoBeie)
paBoTHI paBGOTHI oOpasoBarebHbIC
pecypchl
‘Pa3)1e.11 1. QJJJEKTPOAUHAMMUKA ‘
‘1.1 HMaFHI/ITHOC [oJie H 14 H H H ‘
‘1.2 HBneKTpOMarHHTHaﬂ WHIYKIUS H 13 H 1 H H ‘
‘I/ITOFO 0 pazeny H 27 H ‘
‘Pa3)1e.11 2. KOJIEBAHMUS 1 BOJIHbBI ‘
‘2.1 HMexaHquCKHe KoJIeOaHus H 10 H H H ‘
2.2 || 9neKTpoMarHuTHbIE 15
KoJe0aHus
2.3 |[Mexannueckue u 10 1
ANEKTPOMArHUTHBIE BOJHBI
‘2.4 HOHTI/IKa H 25 H 1 H H
‘I/ITOFO 1o paszzaeny H 60 H

‘Paﬁmeﬂ 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTHU

3.1]|Ocnosw CTO [ 1 [ [
‘I/ITOFO 1o pazjaeny H ) H
‘Pa3)1e.11 4. KBAHTOBAS ®U3UKA
4.1 |[KopmycKynsipHO-BOJTHOBOM 15
TyaJIi3M
‘4.2 H(Dmm(a aToma H 5 H H H ‘
4.3 ||®u3nka aTOMHOTO SiApa U 5
AIIEMEHTAPHBIX YACTHUI]
‘HTOFO 0 pas3zeiy H 25 H ‘

‘Pasneﬂ 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 ||[9neMeHTbI aCTPOHOMUH U 12
acTpo(U3UKH
‘HTOFO o pazjaeny H 12 H ‘

‘Pas[le.ﬂ 6. PUSUNYECKUN MPAKTUKYM

| 16 ] | 1 |

‘6.1 qumnqecxnﬁ MPaKTUKYM




Ne || HammeHnoBaHue pa3nesos U ‘ KonunuecTBo yacos ‘ ONEKTPOHHBIE
n/m TEM IpOTPaMMBI Bcero| Kourponsusie | [Ipaktuueckue (mudpossie)
paBGOTEI paBGOTEI o0Opa3oBaTenbHbIC
pecypchl
‘HTOFO o pazjaeny H 16 H
‘Paaueﬂ 7. OBOBLIAIOLIIEE IOBTOPEHHUE
7.1 ||CucremaTuzanus u 15
000011IeHHE TPEIMETHOTO
COZIep KaHUs U OTIBITA
NesITeIbHOCTH,
MPUOOPETEHHOTO MPU
u3ydeHuu Kypca ¢usuku 10 —
11 kiaccoB
‘I/ITOFO 110 pasfieny H 15 H
‘P€3€pBHO€ BpeMs H 10 H H H
OBLIEE KOJIMYECTBO YACOB | 170 4 16

I10 ITPOTPAMME




INIOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC

No

/o

Tema ypoka

KomnyectBo yacos

Bcero

KoHTtposbHbIE
paboThI

[IpakTnueckue
paboThI

DIIEKTPOHHBIE
U poBkIe
o0Opa3oBaTenbHbIC

pecypcsl

®dusnka — pyHIaMeHTaIbHAS
HayKa O PHUPOJIC

HayuHsblii MeTOT TO3HAHUS U
METO/bl UCCIEAOBaAHUS
(bU3HYECKUX SIBICHUN

DKCIIEpUMEHT U TEOpus B
IpoIecce MO3HAHUS TIPUPOIBI.
HabutoieHune u 3KkcepuMeHT B
¢buznke

CrniocoOsb1 u3mepeHus
(bU3NYECKUX BETUYNH

AOGcCoIt0THAs U OTHOCHUTEIIbHAS
MIOTPEIIHOCTH U3MEPEHUIN
(bu3NYeCKUX BETUUYNH

MogpenupoBanue B ¢pusuke. Poib
1 MeCTO (PU3HKHU B
(bopMHpPOBaHUN COBPEMEHHON
Hay4HOU KapTHHBI MUpPa, B
MIPAKTUYECKOU IeATEIbHOCTH
JTroien

MexaHndeckoe JBUIKEHHE.
Cucrema oTcyeTa.
OTHOCHUTENIBLHOCTD
MEXAHUYCCKOT'O IBUKXCHUA.
[Ipsimas u oOpaTHas 3agauun
MEXaHUKH

Pagunyc-BekTop MarepuanbHON
TOYKH, €0 IPOEKIIMH HA OCH
KoopauHar. TpaekTopus.
Ilepememenue. Cxopocts. Mx
MIPOEKLNN HAa OCU KOOPAUHAT




/a

Tema ypoka

KonnuecTBO yacoB

Bcero

KoHntposbHbie
paboThI

[IpakTrueckue
paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

PaBHOMEpHOE NIpsAMOJIMHEITHOE
neuxkenue. ['papudeckoe
OIHMCaHKE PABHOMEPHOIO
MPSIMOJIMHEHHOTO ABUKECHUS

10

CrnosxeHue nepemeieHnii u
ckopoctel. Pemenue 3amgau

11

HepaBHoMepHOe ABMKEHUE.
MrHoBeHHass CKOPOCTb.
Yckopenue. [IpsamonuneitHoe
JBIYKEHUE C TTIOCTOSTHHBIM
YCKOpEHUEM

12

I'padmueckoe onucanwue
MPSIMOJIMHEHHOTO JIBXKCHHUS C
IMOCTOAHHBIM YCKOPCHUEM

13

CBobosHOe najieHue. Y CKOpeHue
CBOOO/IHOTO TIaJICHUSI.
3aBUCUMOCTb KOOpAMHAT,
CKOPOCTH, YCKOPEHHUS OT
BpPEMEHU U UX rpaduku

14

JIBrokeHue Tena, OpoIIeHHOTO
MOJ1 YTJIOM K TOPU30HTY

15

KpuBonmHeliHOE nBUXKEHUE.
JIBUKEHUE 110 OKPYKHOCTH.
VYri0Bast ¥ IMHEWHAsI CKOPOCTb.
Ilepuon u yacrora.
LIeHTpOCTpPEMUTENBHOE U ITOJHOE
YCKOpEeHHue

16

KonTponbHas pabota mo Teme
"Kuuemaruka"

17

[TepssIif 3akoH HbroTOHA.
HNuepuumansHbie CUCTEMBI
orcuéra. [TpuHmun
OTHOCHUTEIILHOCTH [ anmunes.
HewnnepupnaneHble cucTeMsl
oTcuéra

18

Cuna. PaBHOZIEHCTBYIOIIAS CHIIA.
Bropoii 3akoH Herorona. Macca

19

B3anmopencrue ten. Tperuit
3akoH HproToHa

20

[IpuHIMI cynepno3unuy Cuil.
Pewrenue 3a1ad Ha npuMeHeHUe
3aKkoHOB HproTOHA

21

3aKOH BCEMHUPHOTO TATOTCHHSI.
OKBUBAJIEHTHOCTH




/a

Tema ypoka

KonnuecTBO yacoB

Bcero

Konrpoubsnsle || [IpakTuueckue
paboThI paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

rpaBUTALMOHHON U MHEPTHOU
Macchbl

22

Cuna TsKeCTH M YCKOpEHHE
CBOOOJHOIO IaIeHUs

23

JIBu>KeHHE HEOSCHBIX TET U UX
HCKYCCTBCHHBIX CITYTHUKOB.
[lepBas kocMHUuecKasi CKOPOCTb.
3akonsl Kemnepa

24

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

25

Cuna tpenus. [Ipupona u Busl
CuJ TpeHus. /BrkeHue B
JKUJKOCTH U Ta3e ¢ Y4ETOM CHUIIBI
COIIPOTUBJICHHUS CPEBI

26

Jasnenune. [ mapocrarnyeckoe
nasnenue. Cuna Apxumena

27

AGCOJIIOTHO TBEPJIOE TEIIO.
[TocTynarensHOE 1
BpalllaTeIbHOE ABH)KEHUE
TBEPAOIO TeJIa

28

MOMEHT CHJIIBI OTHOCHTEIBHO
OCH BpalllCHUs. IIne4o cumbl

29

CnoxxeHue Cuil, MPUIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxecTn
Tela. Y CIIOBUS PaBHOBECUS
TBEpAOro Tena. Bubl
paBHOBECHS

30 |

Permenue 3agau

31

KonTponbnas pabora no teme
"Tunamuka. CTaTuKa TBEpIOTO
Tena'

32

NMnynbsc MmaTepuaibHONM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
LlenTp macc cuctemsl
MarepuaibHbIX ToueK. Teopema
O JIBM)KEHMHM LIEHTPa Mace

33

HMmynbe cuitbl U U3MEHEHHE
HMITyJIbCa TeJla. 3aKOH
COXPAHEHHUS UMITYJIbCa.
PeakTuBHOE ABMKEHNE

34

MoOMEHT uMITyibca
MAaTepUAIbHON TOUKH.
[IpencraBnenue o coxpaHeHUU
MOMEHTa UMITyJIbCa B




/a

Tema ypoka

KonnuecTBO yacoB

Bcero

KoHntposbHbie
paboThI

[IpakTrueckue
paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

HL[GHTpaJ'II)HI)IX IIOJIAX

35

HPemeHI/Ie 3a1a4

-

|

36

PaGora cuibl Ha MajioM U Ha
KOHEYHOM TIEPEMEIICHHH.
I'padmyeckoe npencraBneHne
paboThI CHITBl. MOIITHOCTh CHITBI

37

Kunernueckas sneprus.
Teopema 06 u3mMeHeHHH
KUHETUYECKON 3HEpruun
MAaTepHAIBLHON TOUKHU

38

[TorenumanpHbie U
HEMOTEHIUAIbHbIE CHUJIBI.
[TorenmanpHas 3HEPTHSL.
Bropas kocMuueckast ckopocTb

39

Tperbst KOCMUYECKast CKOPOCTb.
CBs13b paboTHI
HEMOTEHIUATbHBIX CUJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI Tel. 3aKOH
COXPAHEHUA MEXAHUYECKOU
JSHEpPruu

40

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu nis naeanbHOM
AKUIKOCTU

41

KonrponbHas paboTta no reme
"3aKOHBI COXpPAHEHUS B
MexaHHuke"

42

PazButue npencrasnenuii o
npupoie TerioTel. OCHOBHBIE
nonoxxenuss MKT. uddyzust.
BbpoyHoBCKOE nBMXKEHNE

43

Crpoenue ra3o00pa3HbIX,
KUJKUX U TBEPBIX TEIL.
XapakTep JBUKEHUS U
B3aNMOJIEHCTBHS YaCTHI]
BEIIeCTBA

44

Macca u pazMepbl MOJIEKYJT
(atomoB). KonmaectBo
BemectTra. IloctosHHas
ABorazipo

45

Temneparypa. TemtoBoe
paBHoBecue. [llkana Llenscus

HPemeHHe 3a71a4

[EEN




/1

Tema ypoka

KonnuecTBO yacoB

Bcero

KoHntposbHbie
paboThI

[IpakTrueckue
paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

47

Wneanpubiii ras. 'azoBeie
3aKOHBI

48

YpaBHenue Menpaeneena-
Knaneiipona. Pemenue 3amau

49

AOcCoIoTHas TeMIepaTypa.
3akoH /lanmbToHa

50

I/I3OHpOI_[CCCBI B HACaJIbHOM Ia3e
C IIOCTOSAHHBIM KOJIMYCCTBOM
BCIICCTBA

51

I'pacduueckoe npencraBieHue
M30IIPOLIECCOB: U30TEPMA,
n30xopa, u3obapa

52

HOCHOBHoe ypaBHeHue MKT

-

|

|

53

HPemeHHe 3a1a4

[EEN

|

|

54

CBs3b a0COIIOTHOU
TEeMIIEPATypPhI
TEPMOJAMHAMUYECKON CUCTEMBI
CO CpeIHEN KMHETUYECKOM
SHEPTHUEH MOCTYNaTeIbHOTO
TEIUIOBOT'O JIBYDKEHHS €€ YacTHI]

55

O0001IeHrE U cCUCTEMAaTU3 AU
3Hganui mo reme "Ocuossl MKT"

56

KonTponbHas pabota mo Teme
"OcHoBel MKT"

57

TepmoauHaMuueckas cuctema.
3ajaHre BHEIIHUX YCJIOBHM 1JIst
T/ cuctemsl. BHeniHue u
BHYTPEHHUE ITapAMETPBI.
[TapameTtpsl T/] cucremsl Kak
CpeAHUE 3HAYEHUs BEIUYHH,
OIMCHIBAIONINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano
TEPMOJMHAMUKH.
CaMonpoun3BojIbHAs penaKcamys
TJI cucteMsl K TEMIIOBOMY
PaBHOBECHIO

59

Monenb uIeaJIpHOTO Ta3a B
TepMOJAMHAMUKE. Y CJIOBUS
MIPUMEHUMOCTH 3TOU MOJEIIN

60

YpaBHenue Menpeneena-
Kunaneiipona u BeipaxkeHue 1ist
BHYTPEHHEHN SHEPIUU

61

HBHpa)KeHHe JJ1sl BHYTPEHHEHN

-




/a

Tema ypoka

KonnuecTBO yacoB

Bcero

Konrpoubsnsle || [IpakTuueckue
paboThI paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

OHEPIUH OJHOATOMHOI'O
nACaJIbHOTO Ira3a.
KBazucrarnueckue u
HECTATUYCCKUC MTPOLCCCHI

62

OnemenTapHas paboTa B
TepMoIMHAMUKe. Beraucienue
paboTsI 10 rpaduKy mpoiecca Ha
pV-auarpamme

63

Temnonepenaua kKak crnoco6
W3MEHEHUS BHYTPEHHEN YHEPTUU
TJI cuctembl 6€3 COBEPILICHHS
paboThI

64

KonBek1us, TerionpoBoAHOCTb,
U3IIy4EeHUe

65

KonngecTBo TEIIIOTHI.
TennoéMkocTh Teaa. Y aenbHasa 1
MOJISIPHAS TEIUNIOEMKOCTH
BellleCcTBA. Y JeabHas TEIIOTa
CrOpaHUs TOIJIMBA

66

Pacuér xonuyecTBa TEIIIOTHI IPH
TeIuIoneperaye

67

ITonsarue 00 aguabaTHOM
npouecce. [lepBbliil 3aKk0H
TEPMOJIUHAMUKU

68

KonuuecTBo TemnoTs! u pabora
KaK Mepbl U3MEHEHUS
BHyTpeHHeH 3Heprun TJ]
CHUCTEMBI

69

Bropoii 3ak0H TepMOAMHAMUKHI
IUIsl PaBHOBECHBIX H
HEPaBHOBECHBIX MPOLIECCOB.
HeoOpaTtumocTs IpupoIHBIX
IPOLIECCOB

70

[TpuHIUIIBI AEHCTBUS TEMIIOBBIX
mammH. KITJ]

71

MaxkcumansHoe 3HaueHue KIIJI,
[uxn Kapno

Pemrenue 3anau

73

OKOJIOTHYECKHUE aCITEKThI
HCITOJIb30BAHUS TEIJIOBEIX
neurareneil. TemioBoe
3arpsi3HEHUE OKpYyKarolen
Cpenbl

‘74 HPemeHHe 3a7a4

[EEN




/1

Tema ypoka

KonnuecTBO yacoB

Bcero

KoHntposbHbie
paboThI

[IpakTrueckue
paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

75

O0001IeHrEe U cUCTEMaTU3 AU
3HAHUH T10 TEME
"Tepmonunamuka. TernnoBbie
MaIIuHbI"

76

Konrponsnas pabora o reme
"Tepmonunamuka. TernnoBbie
MAaIIuHEL"

77

[TapoobpazoBanue u
KoHzaeHcauus. Mcnapenue u
KUIICHHUE. Y JelIbHAs TEeII0Ta
mapooOpa3oBaHus

78

HacelnienHble 1 HEHACHIIICHHBIE
napsl. KauecTBeHHas
3aBUCUMOCTB IJIOTHOCTH U
JABJICHUS HACBIIICHHOTO [1apa OT
TEMIIEpaTypbl, UX
HE3aBUCHUMOCTb OT 00bEMa
HACBIIEHHOTO Mapa.
3aBHCUMOCTb TEMIIEPATypPBI
KHUIICHUS OT JIaBJICHUS B
KUIKOCTU

79

Bnaxxnocts Bo3ayxa.
AOCOIIOTHAsI U OTHOCUTEIIbHAS
BJIAXKHOCTh

80 |

Pemenue 3agau

81

TBépnoe Teno.
Kpucrannuueckue u amopgpHbie
Tena. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

82

[1naBneHue u KpucTamU3anus.
VY eapHas TEIIOTA IDIABICHUS.
Cybnumarus

83

Hedopmaruu TBEpIOTO TENA.
Pactsxenne u cxatue. Caur.
Monyins HOnra. IIpeaen ynpyrux
nedopmarmit

84

TermoBoe pacmpesue
YKUJIKOCTEN U TBEPJBIX TEIL.
AHrapMOHHU3M TEIIOBBIX
Koye0aHMil YaCcTHI] BEIIECTBA

85

[IpeobGpazoBanme sHEPTUH B
(ha30BBIX MEepexo1ax

‘86 HVpaBHeHI/Ie TEIUIOBOTO OanmaHca H

[EEN

‘87 HPGH_IGHI/IG 3ajau

[EEN




/a

Tema ypoka

KonnuecTBO yacoB

Bcero

Konrpoubsnsle || [IpakTuueckue
paboThI paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

88

[ToBepXHOCTHOE HATSKEHUE.
Kanwmnspusie siBienus.
JlaBiieHre o UCKPUBJICHHON
MMOBEPXHOCTBHIO KUIKOCTH.
®opwmyna Jlamaca

89

O0001IeHrEe U cUCTEMaTU3 AU
3HaHUU 110 TeMe "ArperaTHble
cocTosgHuA BemecTBa. Pa3oBbIe
nepexosr"

90

KonTponbnas pabora no teme
"ArperaTHble COCTOSTHUS
BeuiecTBa. PazoBble nepexoab"”

91

OnexTpusanus Tea u eé
MIPOSABJICHUS. DINEKTPUUECKUI
3apsz. [[Ba Buaa 3lEKTpUUYECKUX
3apsAnoB. [IpoBoHUKY,
TUDJIEKTPUKU U
MIOJIYIIPOBOJHUKHA

92

DneMeHTapHBIN ANEKTPUIECKUI
3apsil. 3aKOH COXPaHEHUs
ANIEKTPUYECKOTO 3apsaa

93

B3anmoneiicTBre 3aps10B.
Toueunsle 3apsiabl. 3aKOH
Kynona

Pemenue 3agau

95

Onexrpuueckoe none. Ero
JEHCTBHE HA JJIEKTPUUYECKUE
3apsaabl

96

HanpsoxkénaocTts
anexkTpuyeckoro nosis. [IpoOGHsIit
3apsi. JIMHUY HaNps>KEHHOCTH
AJIEKTPUYECKOTO MOJIA.
OIHOPOAHOE BIAEKTPUUECKOE
moJjie

97

[ToTreHnmanbHOCTH
AIEKTPOCTATUYECKOTO TTOJIA.
Pa3HocTh MOTEHIIMATIOB U
HaIpshKEHUe

98

[TorenmmansHas sHEprus 3apsaa
B DJIEKTPOCTATUYECKOM II0JIE.
[Torenmman
3JIEKTPOCTATUYECKOTO MOJIS

99

CBs13p HaNPSYKEHHOCTHU NOJIS U
Pa3HOCTH MMOTECHIUAJIOB IS




/1

Tema ypoka

KonnuecTBO yacoB

Bcero

KoHntposbHbie
paboThI

[IpakTrueckue

paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

Hf)J'ICKTpOCTaTI/I‘ICCKOFO I1OJIA

100|ITpuHITMI CyTIepIO3ULINN

3JIEKTPUYECKUX IMOJIEN

|101HP6H16HI/IC 3a;ay

102|ITone Toueunoro 3apsiaa. [lome

PaBHOMEPHO 3apsDKEHHOM chepsl

103|[[Tone paBHOMEPHO 3apsHKEHHOTO

o o0séMy miapa. I[lone
PaBHOMEPHO 3aPSIKEHHOMN
0ECKOHEUHOM TIOCKOCTH

104|ITpoBoHUKH B

QJICKTPOCTATUYCCKOM IT0JIC.
YciaoBue PpaBHOBECCH:A 3apPsA10B

105| AnsnekTpuKy u

MOJIYIIPOBOAHUKHU B
QJICKTPOCTATUYCCKOM I10JIC

106

Konnencarop. DnekTpo€MKOCTh
KOHJICHCATOPa. DIEKTPOEMKOCTh
TUIOCKOTO KOHJ/IEHCATOPa

107

[TapannensHOE coeAMHEHKE
KOH/JIEHCAaTOPOB

108

IlociienoBaTenbHOE COeUHECHUE
KOH/JIEHCAaTOPOB

109

DHeprust 3apsHKEHHOTO
KOHJICHCATOpa

110

HPemeHHe 3a7a4

111

JIBr>keHue 3apsKEHHOM YacTULIBI
B OJTHOPOJIHOM JJIEKTPUYECKOM
noJie

112

Pemenue 3agau

113

O000I11IeHIE U CUCTEMATU3ALUS
3HAHUI 10 TEME
"OnexTpuueckoe nojue"

114

KonTponbnas pabora no teme
"DnexTpuueckoe nojue"

115

Cwuita Toka. ITocTOSHHEBIN TOK.
VYcnoBus CyliecTBOBAHUS
IOCTOSIHHOT'O AJIEKTPUYECKOTO
TOKa

116

Hcrounnku Toka. Hanpsbxkenue u

SAC

117

H3aKOH Owma 1151 yyacTka LenH.




/1

Tema ypoka

KonnuecTBO yacoB

Bcero

KoHntposbHbie
paboThI

[IpakTrueckue
paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

‘BHGKTpI/I‘ICCKOC COIIPOTHUBJICHHUC

118

3aBUCHMOCTb COTIPOTHBIICHUS
OJIHOPOJIHOT'O MTPOBOJIHUKA OT
€ro JJIMHBI ¥ IJIOIIAA1
MONEPEUYHOr0 CEYCHUS

119

VY nenbHo€e CONPOTUBIICHUE
BellecTBa. Pemenne 3a1ay

120

ITocnepoBarenpHOE,
napajuieJIbHOE, CMEIIaHHOE
COCIMHEHHE MPOBOTHUKOB

121

Pacuér pa3BeTBIEHHBIX
anekTpuyeckux uemnei. [Ipasuna
Kupxroga

‘122HPGHI€HI/I€ 3amau

123

Pabota aekTprueckoro Toka.
3akon Jlxoyns —Jlenna

‘124HPGHI€HI/I€ 3amau

125

MOIHOCTB 3JEKTPUUECKOTO
TOoKa. TernsoBasi MOIIHOCTb,
BBIJIEJIsIEMAs HA PE3UCTOpE

‘126”PGI_HCHI/IG 3ajau

127

O/1C u BHyTpEHHEE
COIMPOTUBJICHUEC UCTOYHHUKA TOKA

128

3axon OMa 11 OJIHOM
(3aMKHYTOM) 2JIEKTPUYECKOM
LENH

‘129”PGI_HCHI/IG 3ajau

|

|

‘13OHMOH_IHOCTL HCTOYHHKA TOKa

‘131HKOpOTKOC 3aMbIKaHUE

|

|

132

Konpgencarop B uenu
MMOCTOSSHHOTO TOKa

Rl

1133

‘PCI_HCHI/IC 3a71a4

134

Pewrenue 3amad o reme
"[ToCTOSTHHBIN 3JIEKTPUYECKUN

"

TOK

135

Pemrenue 3agad mo reMme
"TIoCTOSIHHBIN IMEKTPUUECKUI
TOK"

136

Pemrenue 3agad mo reMme
"IIoCTOSHHBIN INEKTPUUECKUI
TOK"

‘137HO606meHHe A CUCTEMATU3ALMs H




/a

Tema ypoka

KonnuecTBO yacoB

Bcero

KoHntposbHbie
paboThI

[IpakTrueckue
paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

3gagui mo teMe "TlocTosHHbBINI
AIEKTPUUYECKUN TOK"

138

Konrponsnas pabora o reme
"ITocTOSIHHBIN ANEKTPUUECKUI

"

TOK

139

DneKkTpruyecKasi MpoOBOAUMOCTD
pa3IMYHbIX BELIECTB.
DIEeKTPUYECKHUM TOK B METaJLIaX.
CBepXnpoBOJIUMOCTD

140

DNEKTPUUECKUN TOK B paCTBOPaxX
U pacIuiaBax 3JIEKTPOJIHMTOB.
3akonbl dapanes s
AJIEKTPOJIH3a

141

DJIEKTPUUYECKUH TOK B ra3ax.
IImazma

142

DNEeKTPUUECKUN TOK B BaKyyMe.
BakyymHbie npu6opsl

143

DNEeKTPUIECKHI TOK B
MOJTYTIPOBOTHUKAX

144

‘HOJ‘IynpOBO,[[HI/IKOBBIe npudopbI ‘

145

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"U3mepeHue cuiibl TOKa U
HaIpsDKEHUS B LENU
MTOCTOSIHHOTO TOKa IIPY MOMOIIIH
aHaJIOTOBBIX U IU(POBBIX
M3MEpUTENbHBIX TPHUOOPOB" UIH
"3HaKOMCTBO C LU(POBOI
nabopaTopueii 1o puszmnke.
IIpumeps! n3mepenus
(bu3NYECKUX BEJIUYUH NPU
ITOMOIIY KOMITBIOTEPHBIX
JaTYUKOB"

146

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO
JBHKEHUS C LETIBIO OIIPENEIICHUs
MTHOBEHHOM CKOpocTH"

147

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHune yCKOpeHHUsl Ipu
MPSMOJIMHETHOM
PaBHOYCKOPEHHOM JIBH)KEHUU T10
HAaKJIOHHOM TUIOCKOCTH'" WIIH
"HccnenoBaHue 3aBUCUMOCTH
IIyTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JIBH)KEHUN"




/a

Tema ypoka

KonnuecTBO yacoB

Bcero

KoHntposbHbie
paboThI

[IpakTrueckue
paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

148

Du3NYECKU MPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus
CBOOOIHOTO IMageHus" Win
"N3yueHue NBUKEHMS TENA,
OpOIIEHHOTO TOPU30HTAIHHO"

1

149

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITOCTOSIHHO# 110
MOJYJIIO CKOPOCTBIO" WK
"UccaenqoBaHue 3aBUCUMOCTH
neproja 0OpaieHus
KOHHUYECKOT0 MasiTHUKA OT €ro
napamerpos”

150

@uU3NYECKUN IPAKTUKYM 110 TEME
"U3mepenue
PaBHOJCHCTBYIOIIEH CUJIbI IPU
JIBUKEHUH OpyCKa MO HAKIIOHHOMN
mockoct" unu "lIpoBepka
TUIIOTE3bl O HE3aBUCUMOCTH
BpPEMEHHU JIBUKEHUS OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH Ha
3aJlaHHOE PacCTOSTHUE OT €ro
Macchl"

151

@uU3NYECKU NPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCHMOCTH
CHWJI YIIPYTOCTH, BO3HUKAIOIINX B
MIpYXUHE U PE3NHOBOM 00pa3siie,
oT ux Aedopmanuu" uiIn
"N3yueHne NBUKEHUS CUCTEMBbI
TEJ, CBSI3aHHBIX HHUTHIO,
IIEPEKUHYTOMN Yepe3 JETKUM
o10K"

152

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue kodppuimenta
TPEHMUS 110 BEJIMYUHE YTIIOBOTO
Kod¢dulreHTa 3aBUCUMOCTH
Frp(N)" unmu "HUccnenoBanue
JBMKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH C IEPEMEHHBIM
Kod(hUIMeHTOM TpeHHs" WIn
"U3y4yeHue IBUKEHUS rpy3a Ha
BaJly ¢ TpeHueM"

153

Pu3NYECKUil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBui
paBHOBECHs TBEPIOTO TeEIa,

HMMEIOILETO OCh BpalleHUs!" WIN




/a

Tema ypoka

KonnuecTBO yacoB

Bcero

KoHntposbHbie
paboThI

[IpakTrueckue
paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

"KoncrpyupoBanue
KPOHIITEHMHOB U pacy€T CUII
yrnpyroctu" uinu "N3ydenue
YCTOWYUBOCTHU TBEPAOTO TEIIA,
HMMEIOILETO TUI0IIA/lb ONOPHI"

154

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue umiynbca Tena mno
TOPMO3HOMY IyTH" WJTK
"N3mepeHue cuiibl TArHy,
CKOPOCTH MOJETHU
AJIEKTPOMOOUJISL U MOIIIHOCTH
cuibl TAru" uinun "CpaBHeHHE
W3MEHEHHUS UMITyJIbCa TeJla C
HMITYJIbCOM CHJIBI" UJIN
"UccnenoBanue coxpaHeHuUs
UMITYJIBCA TIPU YIIPYTOM
B3aUMOJCHCTBUU" WIIH
"M3MepeHne KUHETUYECKOM
SHEPTUU TeJla 10 TOPMO3HOMY

yTH

155

du3nuecKuil MPaKTUKYM 110 TEMe
"N3y4yeHne n30TepMHUECKOTro
npoiiecca (PeKOMEH0BaHO
WCIIOIb30BaHNE IUPPOBOH
nabopatopun)" unu "M3ydenue
M30XOPHOTO TIporiecca’ uiun
"N3yuenune n306apHoro
niporiecca" unu "[IpoBepka
YPaBHEHUs COCTOSTHUSA"

156

@uU3NYECKU NIPAKTUKYM 110 TEME
"N3mepenue yaenpHon
TEIJIOEMKOCTH" WU
"UccnenoBanue mpolecca
OCTBIBAHUS BellecTBa' UIIN
"UccnenoBanue aqnadaTHOTO
npouecca" unu "M3yuenne
B3aUMOCBS3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KHUIIEHUS KUIKOCTEH"

157

@u3nYeCcKUil NPAKTUKYM IO TEME
"N3y4yeHne 3aKkOHOMEpPHOCTEN
WCIIapEHUs KUIKOCTEN" HIn
"N3mepenue yaenbpHON TEMI0Th
IJIaBJICHUA Nbaa" YIn
"N3y4yeHue cBOMCTB




/a

Tema ypoka

KonnuecTBO yacoB

Bcero

KoHntposbHbie
paboThI

[IpakTrueckue
paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

HACBIIICHHBIX IapOB" WU
"N3mepenune abCoTIOTHOM
BJIQ)KHOCTH BO3/1yXa U OLIEHKA
Macchl [1apoB B [TOMEILEHUN".
N3mepenne kodddunmerta
MMOBEPXHOCTHOTO HATSKEHUS

158

@uU3NYECKU IPAKTUKYM 110 TEME
"HaGmronenue nmpeBpaiieHus
SHEPTUH 3aPSHKEHHOTO
KOHJICHCATOpa B SHEPTHUIO
M3JIy4eHHS CBETOANO A" HIIH
"N3yueHne npoTeKaHus TOKA B
LIETH, COJIepIKaILEH
KOHJAEHcaTop" Win
"Pacnipenenenue pa3HocTu
MTOTEHIIMAJIOB (HAMPSDKEHUS ) TIPU
MOCJIeI0BATEILHOM COCIMHCHUH
KOHIEHCATOPOB"

159

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccmenoBaHue CMEIIaHHOTO
COCMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenbHOro
CONMPOTHUBIIEHUS TPOBOIHUKOB"
mw "UccaemoBanne
3aBUCHMOCTH CHJIbI TOKA OT
HaIPSHKEHUS JTST JIAMITBI
HakaJuBaHus"

160

@u3NYECKU IPAKTUKYM II0 TEME
"Habmonenue anektponuza’ uim
"U3mepenue 3apsiaa
OJIHOBAJICHTHOI'O MOHA'" HJIN
"UccmenoBanue 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA
ot temneparypsl” uin "CHstue
BOJIbT-aMIIEPHOU
XapaKTEePUCTUKH Aroaa"

161

PeseprubIil ypok. O60061eHIE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"KunemaTtunka"

162

PeseprubIil ypok. O60061eHIE 1
CUCTEeMaTH3aIusl 3HAaHHUH 110 TeMe
"Ilnnamuka"

163

PeseprubIil ypok. O60061eHIE 1
cucreMaTrmni3anusia 3HaHI/II>'I 110 TEMC
"Crartuka TBEpI0ro Tena”

‘164HP636pBHI>II71 ypok. O6o01enue u H

[EEN




/a

Tema ypoka

KonnuecTBO yacoB

Bcero

KoHntposbHbie
paboThI

[IpakTrueckue
paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

cucTeMaTHh3alus 3HaHUH 10 TeMe
"3aKOHBI COXpPAHEHUS B
MexaHuke"

165

PesepBHbIil ypok. O6001IeHIE 1
CUCTEMAaTH3alysl 3HaHUM 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-
KMHETU4YecKou Teopun"

166

PesepBHeIil ypok. O000IICHHE 1
cCUCTeMaTH3alusl 3HaHUH 110 TeMe
"Tepmoaunamuka. TernnoBbie
MaluuHb!"

167

PesepBHeIi ypok. O000IICHHE 1
CHCTEMAaTH3alMsl 3HAHHH 10 TEMeE
"ArperaTHble COCTOSIHUS
BemiecTBa. Ma3oBbie mepexoab”

168

PesepBHrlit ypok. O60011eHNE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"DnexkTpuueckoe mnose"

169

PesepBHrlil ypok. O60011eHNE U
cUCTEeMaTH3alysl 3HaHUH 110 TeMe
"IIoCTOSHHBIN IMEKTPUUECKUI
TOK"

170

PesepBHelit ypok. O60011IeHNE 1
cCUCTEeMaTH3alysl 3HaHUH 110 TeMe
"ToKH B pa3In4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

170

16

11 KUIIACC

Ne
/i

Tema ypoka

KonmyectBo yacos

|

Bcero

Kontponbnsie
paboThI

[IpakTrnueckue
paboThI

DJIEKTPOHHBIE
GpoBbIE
oOpa3oBarenbHbIE

pecypchl

Bz3anmojelicTBre MTOCTOSHHBIX
MAarHuTOB ¥ TPOBOJHUKOB C
TOKOM. MariHuTHOE 1oJe.
I'mnoTe3za Ammepa

BekTop MarHUTHOM MHIYKIUU.
[TpuHIMI cyneprno3unun
MAarHUTHBIX 1oJjen. Jinnun
MarHMTHON MHIyKIIUU




Ne Tema ypoka KonuuecTBo uacoB ‘ DNEeKTPOHHBIE
n/m Bcero|[KouTponbhbie | [IpakTnueckue midposbie
paBGOTEI pPaBGOTEI o0Opa3oBaTeNbHbIC
pecypcehl

3 |[MarauTHOE 1MoJjie MPOBOJHUKA C 1

TokoM. OnbIT Dpcrena
4 ||Cuna Amnepa, e€ HanpaBieHue u|f| 1

MOJTYJTb
‘5 HPeLHeHHe 3a/1a4 H H H H
6 |[IpumeHenue 3akoHa Amnepa.

DJIEKTPOU3MEPUTEIHLHBIE

puOopbI
7 ||Cuna Jlopenna, e€ HampaBJIeHHUE 1

U MOAYJIb. JIBrKEeHHE

3apsKEHHOW YaCTHIIbI B

OJTHOPOJTHOM MAarHUTHOM I10JIe
‘8 HPGH_IGHI/IC 3a7a4 H 1 H H H
‘9 HPa60Ta cuiel Jlopenna H 1 H H H
‘10 HPGHIGHI/IC 3a1a4 H 1 H H H
11 |MarauTHOE 10JI€ B BEIIECTRBE. 1

deppomarHeTukH, napa- u

TMaMarHeTUKH
12 ||OcHoBHBIE CBOIICTBA 1

dbeppomarnetukoB. [I[pumenenue

dbeppoMarHeTUKOB
13 ||Pemenue 3amay mo Teme 1

"MarunutHoe noje"
14 ||Pemenue 3amay 1o remMe 1

"MarnutHoe nojue"
15 ||{IBneHue rneKTpOMarHuTHOM 1

uHaykuuu. [ToTok BekTopa

MarHUTHON WHTYKITUU
16 |DAC muyxuan L1 | |
17 |3akoH 31eKTpOMarHUTHOMN

unaykuuu Papasnes
18 |[BuxpeBoe aneKTpuyecKoe moe. 1

Toxu dyko
19 |9C uHAYKIMH B IBHKYITUXCSI 1

MIPOBOTHHKAX
‘20 HPeHIeHI/Ie 3a1a4 H 1 H H H
‘21 HHpaBI/IJ'IO Jlenita H 1 H H H
22 |UunykxtuBHOCTH. KaTtymika

WHIYKTUBHOCTH B IICTIH

MOCTOSTHHOTO TOKa
23 ||SIBnenue camounaykiuu. I/1C 1

CaMOWHTYKITHH




/a

Tema ypoxka

KoanuectBo yacos

Bcero

Konrtposnbusie
paboThI

IIpakTrueckue
paboThI

DNEeKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

24

:‘)HepFI/IH MAar"HuTHOI'O IT1OJIsA
KaTylIKHu C TOKOM.
:‘)J'IGKTpOMaFHI/ITHOG IIo0JIC

Penrenue 3anau

26

O00011IeHNE U CUCTEMATU3ALUS
3HAHUHU II0 TEME
"OnexkTpoaguHamMuka"

27

KontponbHast pabora o Teme
"OnexkTpoaguHaMuKa"

28

Koneb6arenpHas cucrema.
CBoOoaubie KOJIeOaHusl.
["apMoHHUYecKUE KOaeOaHUsS

29

Kunemarnueckoe u
JUHAMHWYCCKOC OITMCAHHUEC
KoJieOaTeIbHbIX ,Z[BH)K@HHI;'I

30

DHepreTu4yecKoe ONucaHue.
BrIBOI JMHAMHYECKOTO
OTMCAHUS TAPMOHHYECKHIX
KoJeO0aHui U3 ux
OHEPreTHYECKOTO U
KHHEMAaTHYECKOTO OIKMCaHUS

Amiuintyna u ¢aza KkonedaHui

32

[Tepuona 1 yactoTa KoIeOaAHHIA.
[Teproa manbx cBOOOAHBIX
KoJIe0aHU MaTeMaTUYeCcKOro
MasTHHKA. [lepro cBOOOTHBIX
KoJIe0aHUM MPY>KUHHOTO
MasiTHUKA

33

3aryxaromue KoaedaHusl.
BoinyxeHHBIE KOJIEOaHUSI.
Pe3onanc

‘34 HABTOKOJ'IC6aHI/I${

-

‘35 HPCU_ICHI/IC 3aga4

|

-

|

|

|

36

Ypok-koHpepeHIus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTPYMEHTaX "

37

O00011eHNEe U CUCTEMATU3 AL

KosieOanusa"

3HAHUU 110 TeMe "MexaHnndeckie

38

DNeKTpOMarHUTHbBIE KOJIeOaHHUs.
KonebarenbHbI KOHTYD

39

®opmyna Tomcona. Cs3b

aMILTUTY B 3apsiaa




/a

Tema ypoxka

KoanuectBo yacos

Bcero

Konrtposnbusie
paboThI

IIpakTrueckue
paboThI

DNEeKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

KOHJIEHCATOpa C aMILIUTYI0H
CUJIBI TOKA B KOJIEOATEIILHOM
KOHTYpE

40

3aKOH COXpaHEHHUS SHEPTUH B
UCATbHOM KO0JI€0aTEIbHOM
KOHTYpE

41

3aTyxarolue IeKTPOMarHuTHbIC
KosiebaHus. BeinyxkieHHbIe
DIIEKTPOMArHUTHBIE KOJIeOaHUs

42

IlepemenHsiit TOK. Peznucrop u
KOHJICHCATOp B LIENU
IIEPEMEHHOT0 TOKA

43

KaTYIHKa HHAYKTUBHOCTHU B LCIIN
MNEPEMCHHOI'O TOKa

44

3akoH Oma 1l 3JIEKTPUUYECKOM
LEMY IePEMEHHOTO TOKa

45

MoIHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYIHOE U IEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U
HaITPSXKCHUA

146

HPesoﬁch B DJIEKTPUYECKOM LIETH H

47

HPemeHHe 3a/1a4 H

48

WneanbHblif Tpanchopmatop.
ITpousBoncTBO, epenavya u
noTpebIeHNE IMEKTPUIECKON
SHEPruu

49

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
Kynberypa ncnonb3oBanus
IIEKTPO3HEPTUHU B TOBCEIHEBHOMN
YKU3HU

50

HPemeHHe 3a/1a9 H

51

HPCI_LICHI/IC 3aJ1a4 H

52

O0001IeHNE U CHCTEMATH3aLIH
3HAHWH 110 TEME
"OneKTpOMarHuTHbIE
KoyieOanus"

53

MexaHnuecKknue BOJHBI.
XapakTepUCTUKA MEXAHUYECKUX
BOJIH

54

HCBOfICTB& MCEXaHUYCCKUX BOJIH H

55

H3By1<. XapaKTEepUCTUKU 3BYKa H

56

HI/IHq)pasByK U yIbTPa3BYK. H




/a

Tema ypoxka

KoanuectBo yacos

Bcero

Konrposnbnsle|[[IpakTuueckue
paboThI paboThI

DNEeKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

[IlymoBoe 3arpsisHeHHE
OKPYKaroIEe cpebl

S7

Pemenue 3amau

58

OJEeKTPOMarHUTHBIE BOJIHBI.
W3nydeHue 3J1eKTpOMarHuTHBIX
BOJIH

59

DHeprus 1eKTPOMarHUTHBIX
BoJiH. CBoiicTBa
9JIEKTPOMArHUTHBIX BOJIH

60

[Ikana 351eKTpOMarHuTHBIX
BOJH. [Ipumenenune
9JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBbITY

61

[IpuHUIUIIBI PaIUOCBS3U U
TeneBumeHus. Pagnonokamnus.
DIIeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpPY’KaroIllen cpebl

62

KoHnTposbHas padoTa no teme
"Konebauus v BOJIHBL"

63

CserT. 3aKOH NPSMOJIUHENHOTO
pacrpocTpaHeHHsI CBeTa

64

Pemenue 3aga4 Ha npUMEHEHUE
3aKOHA IPSIMOJIMHEMHOTO
pacipoCTpaHEeHUs CBETa

65

Otpaxenue csera. [lnockoe
3epkano. Chepuaeckoe 3epKaio

66

[Ipenomiienne ceera.
AOCOIIOTHBIN ¥ OTHOCUTEIbHBIH
MOKa3aTellb MPEJIOMJIICHHUS.
ITonHOE BHYTpEHHEE OTPaKEHHUE.
IIpenenbHbIN yroma MOJIHOTO
BHYTPEHHETO OTPaXEHUS

67

Pemenune 3ama4d Ha MMPUMCHCHUC
3aKOHOB OTPAXXCHHUA U
MMPCJIOMJICHUA CBCTA

68

Xon nydeit B mpusme. Jucnepcust
cBeta. CIOXHBIN cocTaB OeIoro
cBera. [IBer

69

JInn3bl. @OKYCHOE PacCTOSIHUE U
ONTHUYECKAs CUJIA JIMH3BI

70

[Toctpoenue nzobpaxxeHuii B
JIMH3aX B UX CUCTEMaXx.
YBenuueHue JIMH3bI




Ne Tema ypoxka

KoanuectBo yacos

/a

Bcero

Konrposnbnsle|[[IpakTuueckue
paboThI paboThI

DNEeKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

71 ||Pemenue 3a1a4 Ha IOCTPOCHHE
N300paXEHUM, [10JIy4aeMBbIX C
[IOMOILIBIO JTHH3

‘72 Hl“na:«; KaK OIITHYECKasl cCucTeEMa H

73 ||Pemenue 3anau. [lpenemns
MNPUMCHUMOCTHU FeOMeTpI/I‘{CCKOﬁ
OITHKU

74 ||CxopoCTh CBETA U METOJIbI €€
U3MEpEHUS

‘75 HI[I/Icnepcm[ cBeTa H

‘76 HI/IHTep(bepeHI_II/I}I cBeTa H

|

|

77 ||[KorepeHTHbIE HCTOUHUKH.
VY ciioBus HaOIIOICHUS
MaKCHMyMOB U MUHUMYMOB

‘78 HPemeHHe 3ama4 H

|

|

‘79 HHpI/IMeHeHI/Ie UHTEpEepeHIINN H

|

|

‘80 HI[I/I(I)paKuHﬂ cBeTa H

|

|

e

81 || IudpaknronHas pemérka.
YcnoBue HAOIIOACHUS TJIABHBIX
MaKCHMYMOB

‘82 HPGH_IGHI/IG 3agau H

83 |[[TorepeyHOCTH CBETOBBIX BOJIH.
[Monsipuzanus cBera

‘84 HPGH_IGHI/IG 3agau H

‘85 HCBeTOBLIe SBJICHUS B IPUPOJIE H

|

|

86 ||O0001IIEHrE U cUCTEMATHU3AIUS
3gaHui o reMe "Ontuka"

87 ||KonrponbHas pabora o reme
«OnTuka»

88 |['paHHIIBI MPUMEHUMOCTH
KJIACCUYECKON MEXaHMKH.
3aKOHBI 2JIEKTPOAUHAMUKHA U
HPUHIUI OTHOCUTEIBHOCTH

89 |[TocTynats! crienuagbHON TEOPUU
OTHOCHUTEIBHOCTH

90 ||[IpocTpaHCTBEHHO-BPEMEHHON
unTepBai. [IpeobpazoBanus
JlopeHna. Ycnosue
npUIHHHOCTH. OTHOCUTENFHOCTh
OJTHOBPEMEHHOCTH. 3aMe]IeHne
BPEMEHHU M COKPAICHNE JUTHHBI

‘91 HSHepmx Y UMITYJIBC H

-




Tema ypoxka

KoanuectBo yacos

Bcero

Konrtposnbusie
paboThI

IIpakTrueckue
paboThI

DNEeKTPOHHBIE
udposbie

o0Opa3oBaTeNbHbIC

pecypchl

HpeJ'IHTI/IBI/ICTCKOﬁ qaCTHUIbI

CB3b MaccChl C SHEPTUEH U
HMITYJIbCOM PEJISITUBUCTCKOM
YaCTULIBI. DHEPIHsl MOKOs

PaBHOBeECHOE TEILIOBOE
W3JIy4YEHHE

H3aKOH cMenieHus Buna

|

I'unoresa M. Ilnanka o kBaHTax.
DoTOHBI

H3Hepr1/m ¥ UMITYJIbC (poTOHA

®orodddext. OnbIThI
A.T. CroneroBa. 3aKOHbI

dboTtoardpdekra

98

YpaBHeHue DUHINTEHA J1s1
dororddekra. "Kpachas
rparua” Gorodddexra

99

[asnenue ceera. OnbiThl I1. H.
JleGenena

1100

HBOJIHOBLIe CBOMCTBA YaCTHI]

101

Bomnnel ne bpoitns. /[nuHa BoHbI
ne bpoitnis u pazmepsl o0nacTu
JOKaJIN3alMK JBUKYIIEHCS
YaCTUILIbI

102

KopmyckynsipHO-BOITHOBOM
Jyaanu3M

103

Judpaxus 31eKTpOHOB Ha
KpHCTaIax

104

Crneuuduxa usmepeHuii B
Mukpomupe. COOTHOIIEHUS
HEOIPEAETIEHHOCTEN
['eitzenbepra

1105

HPemeHHe rpaduyeckux 3aaay

106

HPCU_ICHI/IC pacu€THBIX 3a1a4

107

KonTponbHast paboTta o TemMam:
"OcuHowl CTO",
"KopmyckysisipHO-BOITHOBOMN
Tyanusm"

108

OMEBITEL IO UCCIIE0BAHUIO
cTpoeHus aroma. [Inanerapuas
Mozenb atoma Pesepdopaa

1109

HHOCTy.]'IaTBI bopa

110

HBI/II[I:I cnekTpoB. CriekTp




/a

Tema ypoxka

KoanuectBo yacos

Bcero

Konrposnbnsle|[[IpakTuueckue
paboThI paboThI

DNEeKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

YpOBHEH SHEPrUU aToMa
BOZIOpOAA

111

CIioHTaHHOC U BBIHYKACHHOC
HN3TYy4CHUC CBCTA

112

‘Hazep

113

Hyxionnas mozeins sapa
I'eitzen6epra-MiBanenko. 3apsaa u
MaccoBO€ YUCIIO siapa. M30Tomsbl.
PannoakTuBHOCTB

114

3aKOH paJInOaKTUBHOT'O pacaja.
CBoiicTBa HOHU3UPYIOIIETO
usnydeHus. Bnusnue
pPaIuOaKTUBHOCTU HA KUBBIE
opranu3msl. Jlozumerpust

115

OHeprus cBs3M HyKJIOHOB B sijIpe.
SAnepusie cunbl. Jlepekt macco
aqpa. SlnepHble peakiyu.
Anepubie peakTopsl. [IpobiiemMsl
YIPaBJIIEMOr0 TEPMOSIIEPHOTO
CUHTE3a. DKOJIOIMYECKHE
aCIIEeKThI pa3BUTHS IEPHON
DHEPTEeTUKU

116

Mertoabl peructpauuu u
MCCJIEIOBAHMS DJIEMEHTAPHBIX
yactull. DyHgameHTanbHbIe
B3auMoieicTBus. bapnonsl,
ME30HBI 1 JICITOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TimtooHHas
MOJIEJIb aJJPOHOB

117

®du3uKa 3a npeaeaaMu
CranpaptHoit monenu. Témuas
MaTepHs U TEMHAsl YHEPTHUs.
EnuncTBO (u3ndeckoil KapTHHBI
Mupa

118

JTansl Pa3BUTHA aCTPOHOMMUMU.
3HauecHUE ACTPOHOMUU

119

[TprMEeHUMOCTb 3aKOHOB (PU3UKU
TUTSE OOBSICHEHU ST IPUPO,IBI

KOCMHUYECKHX 00BEKTOB. MeToIbI
ACTPOHOMHUYECKUX UCCIEIOBAHUI

120

CoBpeMeHHbIE ONTHYECKHE
TENIECKOMBI, PaJHOTEIECKOIIbI,
BHeaTMoc(epHast aCTpPOHOMUS




/a

Tema ypoxka

KoanuectBo yacos

Bcero

Konrtposnbusie
paboThI

IIpakTrueckue
paboThI

DNEeKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

121

Bun 3sé3nnoro neba. Co3Be3nus,
SpKUE 3BE3/bI, TIIAHETHI, UX
BUIMMOE IBUKECHUE

122

Conneunas cucrema. CoHIie.
ConHeyHast aKTUBHOCTb.
Uctounuk sHeprun ColHia u
3BE3]

123

3BE3/bI, X OCHOBHBIE
XapakTepucTuku. [luarpamma
"CHeKTpalbHbIN Kilacc —
CBETUMOCTB"

124

3Be3 16l TIIaBHOMI
[IOCIEI0BATENLHOCTHA

125

Bnaytpennee crpoenue 3BE31.
CoBpeMeHHbIe NPECTABIECHUS O
MIPOUCXO0KIEHUH U 3BOJIIOLUU
ConHua u 3B€341. DTallbl )KU3HU
3BE3

126

Mneunsiii [lyte — Hamma
l'anaktuka. TUbl ranakTHK.
UEpHbIe ABIPBI B sIpax rajJakTHK

127

Bcenennas. Paciumpenue
Bcenennoii. 3akon Xab0:ma.
Teopus bonbmoro B3peIBa.
PennkroBoe nznyueHue

128

MacmrabHasi CTpyKTypa
Bcenennoii. MeTaranaktuka

129

Hepeménnpie mpoOiembl
aCTPOHOMHUHU

130

Pu3NYecKuil TPAKTUKYM 110 TEME
"HUccmenoBanre MarHUTHOTO
MO TTOCTOSTHHBIX MarHuToB"
i "HccaenoBanne cBONCTB
dbeppoMarseTuKoB" uiIn
"UccnenoBaHue aeiicTBUS
MMOCTOSTHHOTO MarHuTa Ha pamMKy
¢ TokoM"

131

Pu3N4eCKUu IPAKTUKYM I10 TEME
"N3mepenue cuiibl Amnepa ninm
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AMIiepa OT CUJIBI TOKA'" UITH
"Onpeznenenrie MarHUTHOM
WHAYKIIMA HA OCHOBE U3MEPEHHUS
cuibl Amnepa”




/a

Tema ypoxka

KoanuectBo yacos

Bcero

Konrtposnbusie
paboThI

IIpakTrueckue
paboThI

DNEeKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

132

DuU3NYECKU MPAKTUKYM 10 TEME
"NccnenoBaHue IBIEHUS
SJIEKTPOMArHUTHON MHIYKIIMK"
un "OnpeneneHne HHAYKIIUN
BUXPEBOTO MAarHUTHOTO MOJIs"

1

133

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue siBeHUS
camouHaykiuu'" wim "COopka
MO/IEJIN 3EKTPOMArHUTHOTO
reseparopa"

134

Ou3nyecKuil MPakTUKYM IO TEME
"U3mepenue nepuoja
CcBOOOIHBIX KOJIEOAHUI HUTSHOTO
U IIPY’>KUHHOT'O MasiTHUKOB"

135

dusnueckuil NpakKTUKYM 10 TeMe
"[IpeoOpa3oBaHuEe SHEPTUU B
NPY>KUHHOM MasiTHUKE"

136

dusnueckuil NpakKTUKYM 10 TeMe
"UccnenoBanue nepeMeHHOTO
TOKa yepe3 MOCIeJ0BATEIbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop’ uin
"UccnenoBanue paboThI
UCTOYHHKOB CBETa B IIENH
MEPEMEHHOT0 TOKa"

137

Pu3n4ecKuil NPaKTUKYM 110 TEME
"N3y4yeHne napaMmeTpoB
3BYKOBOM BOJIHBI"

138

Pu3nUeCcKUu IPAKTUKYM I10 TEME
"N3mepeHue nokasarens
IIPEJIOMJIEHUS CTEKIA" WiIn
"TTonydyeHne n300paxxeHus B
cUcCTeMeE U3 INIOCKOro 3epKalla u
JUH3BI"

139

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccmenoBaHue 3aBUCHMOCTH
(OKYCHOTO pacCTOSIHUS OT
BEIECTBA (HA IPUMEPE KUTKUX
nuH3)" win "U3mepenue
(OKYCHOTO pacCTOSTHUS
paccenBaroUX JUH3"

140

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"Habmronenue nudpakuuu,
uHTephEPEHITUN U TIOJIIPU3AIIT
cera"




/a

Tema ypoxka

KoanuectBo yacos

Bcero

Konrtposnbusie
paboThI

IIpakTrueckue
paboThI

DNEeKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

141

DuU3NYECKU MPAKTUKYM 10 TEME
"OnpeneneHyre UMITyJIbca U
SHEPTUU PEISATUBUCTCKUX YACTHII
(mo ¢oTorpadusim TpeKoB
3apsKEHHBIX YaCTHIL B
MarHuTHOM T1oJie)"

1

142

Pu3N4eCKu IPAKTUKYM 110 TEME
"NU3mepeHune nocTosSsHHOU
[1naHka Ha OCHOBE UCCIIEI0BAHUS
doTtodrdpdexra" niam
"HccnenoBaHue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpspkeHus"

143

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue crieKkTpa
pa3peKEHHOT0 aTOMapHOTO
BOZIOPO/Ia U U3MEPEHUE
noctostHHoOM Punbepra”

144

Du3nyecKuil MPaKTUKYM I10 TEME
"HUccnenoBanue paguoakTUBHOIO
¢dboHa ¢ UCTIOTB30BAHUEM
nosumertpa" unu "N3ydenue
TIOTJIOIICHMS OCTa-4aCTHII
amoMuHueM"

145

Pu3NYecKuil IPAKTUKYM 110 TEME
"HaOnroenus 38E31H0r0 HEOa
HEBOOPYKEHHBIM I'1a30M C
HCII0JIb30BaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OIIPEJIEIEHUS TTOJI0KEHHUS
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aust CeBepHOro
NOJTyLIAPHsSI U IPKUE 3BE3/IbI" WIH
"HaGnronenus B Teneckorn JIyHsl,
IUTAHET, TYMAHHOCTEN U
3BE3/IHBIX CKOIUICHNUN"

146

O00011eHNEe U CUCTEMATU3 AL
3HaHuil. Posib pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTHYECKOM, COLUAIIBHOW U
STUYECKOH chepax NesTeTbHOCTH
YeJioBeKa

147

O06o01IeHre U cHCTeMaTU3aus
3HaHuil. Poss 1 MecTo Gpu3nuku u

aCTPOHOMHUHU B COBPEMEHHOU




/a

Tema ypoxka

KoanuectBo yacos

Bcero

Konrtposnbusie
paboThI

IIpakTrueckue
paboThI

DNEeKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

‘Haquoﬁ KapTHHE MUpa

148

O000111eHNE U cCUCTEMATU3ALIIS
3Hanuil. Posb pusuueckoit
Teopuu B HOpMHUPOBAHUN
IpeCTaBICHUN O HU3NIECKOM
KapTUHE MHpPa, MECTO
¢u3nvecKoil KapTHHBI MUpPA B
001IEeM PSITy COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
IpE/ICTaBICHUN O TIPUPOC

149

O00011IeHNE U CUCTEMATH3AIMS
3HaHui 1o teme "Kunemaruka"

150

O00011IeHNE U CUCTEMATH3AIMS
3HaHui 1o teme "Kunemaruka"

151

O06o001IeHre U CUCTEMAaTH3 AL
3HaHu# 110 Teme "Jlunamuka"

152

O00011IeHNE U CUCTEMATH3AINS
3gagui 1o teme "Crartuka
TBEpAOro Teya"

153

O00011eHNe U CHCTEMATU3 AL
3HAHUU 10 TeMe "3aKOHEBI
COXpaHEHHUs B MEXaHHUKe"

154

O00011eHNEe U CUCTEMATU3 AL
3HaHMH 110 TeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

155

O0001IeHNE U CHCTEMATH3aIIH
3HAHWUH 110 TEME
"Tepmonunamuka. TernnoBbie
MaluHb"

156

O06o011eHre U cucTeMaTu3alus
3HaHWM no TeMe "ArperaTHeie
coctosHus BeniecTBa. Da3zoBbie
nepexoasr"

157

O00011eHNEe U CUCTEMATU3 AL

rnoJie"

3HAHUU N0 TeMe "DIeKTpUIecKoe

158

O00011eHNEe U CUCTEMATU3ALIS
3HaHu# 110 Teme "I1oCTOSTHHBII
SJIEKTPUYECKHNA TOK"

159

O00011eHNEe U CUCTEMATU3 AL
3HaHuu 110 Teme "Toku B
pa3JIMYHBIX cpeaax”

‘160“0606]1[6HI/IC A CUCTEMATU3ALIUS




/a

Tema ypoxka

KoanuectBo yacos

Bcero

Konrtposnbusie
paboThI

IIpakTrueckue
paboThI

DNEeKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

3HaHWUH o TeMe "MarauTHoe
mose"

161

PesepBHebiit ypok. O000IICHHE U
CHCTEMaTU3alMs 3HAHUH 10 TEME
"DneKTpoMarHuTHas UHIyKIus"

162

PesepBHeIit ypok. O000IICHHE U
CHCTEMATU3ALMS 3HAHUH 110 TEME
"Mexanndeckue xoneoanus"

163

PesepBHblii ypok. O60011eHNE U
CcHCTeMaTH3alMsl 3HAHUH 110 TEME
"DJIeKTpOMarHuTHhIE
KoJieOanus"

164

PesepBublil ypok. O60011eHIE U
CHCTEMAaTH3alMs 3HaHUH 10 TEME
"MexaHHYeCcKHE U
SJIEKTPOMArHUTHBIE BOJTHBI"

165

PesepBHblii ypok. O60011eHNE U
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"Onruka"

166

PesepBubIil ypok. O60011eHIE U
CUCTeMaTH3allMsl 3HAaHHH 110 TeMe
"OcuoBel CTO"

167

PesepBubIil ypok. O60011eHIE U
CUCTEMATH3alMsl 3HAaHUH 110 TeMe
"KopmyckynspHO-BOIHOBOMH
nyanu3m"

168

PesepBHblit ypok. O60011eHNE U
cHCTEMaTHU3alMs 3HAHUH 110 TEME
"®dusznka aroma"

169

PesepBubIil ypok. O60011eHIE U
CHCTeMaTH3aIus 3HaHUH 110 TeMe
"®du3nka aTOMHOTO sapa U
3JIeMEHTapHbIX YyacTull”

170

PesepBHbIit ypok. O000IICHHE U
CHCTEeMaTH3alHs 3HAaHUH 110 TEME
"JneMeHTh! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOIT'PAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA

OBSA3ATEJ/IbBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA
» ®usuka, 10 knace/ KacbssHoB B.A., O011ecTBO ¢ OrpaHUYCHHOM OTBETCTBEHHOCTHIO
«JIPODA»; AxninonepHoe ooimectBo «M3narenscTBo «IIpocBenienner
» ®usmnka, 11 kimacce/ KacesanoB B.A., O011ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe ob1ectBo «M3natensctBo «IIpocBemenue»
» ®uswnka, 10 kinacc/ Mskumes [, byxosies b.b., Corckuit H.H. mon penakuueit
[TappenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemmenue»
» ®usnka, 11 kmace/ Mskumes ['.JI., byxoBues b.b., Hapyrun B.M. non penakuueit

[TappenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenue»

METOANUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Konrtpomnbuslie u camoctositensHble padoThl. @usuka. 10 ki1. Eptotkun E.C., Eprotkuna C.I.

Konrtpomnbnsie u camoctositenbHble padoThl. @usuka. 11 k. Eptotkun E.C., Eprotkuna C.I'.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HUHTEPHET



http://window.edu.ru
https://resh.edu.ru
https://www.yaklass.ru
https://uchi.ru
http://www.elkin52.narod.ru
http://physics.nad.ru/physics.htm
http://www.ru.convert-me.com/ru
http://nrc.edu.ru/est/r2

https://fipi.ru
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