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Ka LUHOMA ST TIPOTPAMMA ITPEIMETA
«Du3zuKa»
(10 — 11 kmaccnl, yriyo/eHHbI YPOBEeHb, 5 4acoB B He/IeJII0)
CocraBuresnb: [lerpoBa A.C.

HOACHUTEJIBHAA 3AIINCKA
JlanHas nmporpamMma pa3paboTaHa Ha OCHOBE HOPMATHBHO-TIPABOBHIX JIOKYMEHTOB:

1. ®enepanbusiii 3ak0oH 0T 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit denepamnum».

2. ®I'OC COO (yrBepkaeH mpukKazoM MwuHHUCTEpcTBa 00pa3oBaHus W Hayku Poccuiickoi
®enepaunu ot 17 mast 2012 r. Ne 413, ¢ u3MeHeHUsIMHU, BHECEHHBIMU MPHKa30M MuHucTepcTBa
npocsemenus Poccuiickoit ®denepanuu ot 12.08.2022 1. Ne 732)

3. denepanpHas OCHOBHAs oOOpa3oBareibHAs MpOrpaMma CpemHero oOIero o0pa3oBaHUS
(yrBepikzieHa npukazoM MunuctepctBa npocsemienns PO ot 18.05.2023 Ne 37)

4. @enepanpHas paboyas mporpaMma no yueoHomy npeamery «Pusukay (yriyOleHHbIH YpOBEHb).

[IporpamMma mo ¢usuke Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHWI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTENbHON MPOrpPaMMBI,
npencraBieHHbIXx B PI'OC COO, a takxke ¢ yuérom (enepaibHoOi paboueit mporpaMMbl BOCIIUTAHUS U
Konnermmu mnpenogaBanust ydeOHOTO mpeaMera «Du3mka» B 00pa3oBaTeIbHBIX OpraHU3AIMIX
Poccuiickoit @enepanuu, peaan3yonux OCHOBHbIE 00pa30BaTEIbHbIE TPOTPaAMMBI.

IIporpamma mo ¢usuke ompenenser o0s3aTeNbHOE MPEAMETHOE COAEPIKAaHHE, YCTaHABIMBAET
PEKOMEHyEMYIO IOCJIE0BAaTEIbHOCTh M3Y4EHUS TEM U pa3JesIoB y4eOHOro IMpeaMmeTra ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBA3€H, JOTMKM Yy4eOHOro IIpolecca, BO3PaCTHBIX
ocobeHnHocTel oOyuaromuxcsi. [Iporpamma mo ¢usuke 1aéT MmpeacTaBiICHUE O LEJAX, COJACpPKAHUH,
oO1meli crpareruy 00y4eHHs, BOCIIUTAHUS UPA3BUTUSI 00YJAIOITUXCS CPEACTBAMU YU4eOHOTO MpeaMeTa
«Du3ukay Ha yriayOoIE€HHOM ypOBHE.

W3yuenne Kypca (U3MKM  yIUIyOJIEHHOTO YPOBHSA  IO3BOJIAET  pPEalM30BaTh  3a7ayu
Ipo(heCCUOHAILHOW OpUEHTALMM, HAINPABJIEHO HA CO3JAaHHUE YCIOBMM JUIsl MPOSIBIEHUS CBOMX
MHTEJUIEKTYaJIbHbIX U TBOPUYECKHX CIIOCOOHOCTEHN KaXKIbIM 00y4JaroIIUMCsl, KOTOPbIE HEOOXOJUMBI IS
IPOJOJKEHUsT 00pa30BaHMsl B OpraHM3alUsAX MPO(PECCHOHATHBOTO OOpa30BaHUS MO Pa3IMYHBIM
(U3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIELUAILHOCTSIM.

B nporpamme no ¢uzuke onpenensoTcs IaHupyeMble pe3ynbTaThl OCBOCHUAKYpCca (PU3MKKM Ha
YPOBHE cpeaHero oOmero o0pa3oBaHMs: JIMYHOCTHBIE, MeETalpeiMEeTHbIe, IpeIMEeTHble (Ha
yriyonéHHoM ypoBHe). HaydHo-MeTooJorMueckoi OCHOBOM s pa3paboTku TpeOoBaHMM K
JIMYHOCTHBIM, METAINPEIMETHBIM U IIPEIMETHBIM

pe3yiabTataM OOYy4arolIUXCs, OCBOMBIIMX IpOrpaMMmy MO (U3MKEe Ha YPOBHE CpEIHEro oOILIero
00pa3oBaHus Ha yriyOJIEHHOM YPOBHE, SIBJISETCS CUCTEMHO-AEATEIbHOCTHBINA MOIXOI.

IIporpamma no ¢pu3uKe BKIIOYAET:

IUTAHUPYEMBbIE PE3yJbTaThl OCBOCHHUS Kypca (M3MKU Ha YrIyOJIEHHOM YpPOBHE, B TOM YHCIE
IPEeIMETHBIE Pe3yNbTaThl MO T01aM O0yUYEeHHUS;

cojepxkaHue ydeOHoro mpeamera «®Pusuka» MO TroJaM OOy4deHHS;

TeMaTUYeCKOe TNIAHUPOBAHHUE 110 TOJIaM 00ydeHHUs..

dusmnka Kak Hayka o HambOosiee OOLIMX 3aKOHaX NMPHUPOAbI, BBICTyHas B KauecTBE y4eOHOTro
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbBIN BKJIaJ B CHCTEMY 3HAaHUN 00 OKpYyXKaloIleM MHpe.
HIkonbHBI Kypc (GHU3MKH — CHUCTEMOOOPA3YIOLIMI/IISA €CTECTBEHHO-HAYYHBIX YU€OHBIX TPEMETOB,
MOCKOJIbKY (pU3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHHUH, H3y4aeMbIX XHUMHUEH,
Ouonorueit, ¢usnueckoil reorpapueit u acrpoHomueil. Mcnonb3oBaHne M aKTUBHOE NPUMEHEHHE
¢bu3nUecKuX 3HAHUN OMPEeNHIIO XapakTep U OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJIyYEHUS HOBBIX MAaTE€pHAIOBC 3aJaHHBIMU
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cBoiicTBamMH. M3ydyenue (U3MKM BHOCHT OCHOBHOW BKJIaJ B (DOpMUpPOBAHHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa oOydJamomerocs, B (OpMHPOBAHHE YMEHUI MPUMEHSATh HAYYHBIH METO]I TIO3HAHUS
IIPU BBITIOJIHEHUH UMU Y9€OHBIX UCCIICTOBAHUIA.

B ocHOBY Kypca ¢pu3uKH Ha ypOBHE CpeTHETO 001Iero 00pa3oBaHus MOJIOKEH PsiI UACH, KOTOpBIE
MO>KHO paccMaTpHUBaTh KaK IPUHLHUIIBI €M0 OCTPOEHUS.

Hoesa uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH 3aBEPHIEHHBIM, OH
COJICPKUT MaTepuaj W3 BCEeX pa3ieioB (U3UKH, BKIIOYAET KaK BOMIPOCHI KIACCHYECKOH, TaKk H
COBpPEMEHHOU (PU3UKH.

Hoea zenepanuzayuu. B COOTBETCTBHM ¢ HEMl Marepuasl Kypca (pU3MKM OOBEIUHEH BOKPYT
¢uznueckux teopuil. Beaymum B Kypce siBisieTcsi GOpMUPOBAHUE IMPEACTABICHUN O CTPYKTYPHBIX
YPOBHSX MaTe€puH, BEIIECTBE U MOJIE.

Hoesn cymanumapuzayuu. EE peanusanus NpeAnonaraeT HCIOJIb30BAHUE TYMAaHHTAPHOTO
MoTeHIMana (U3NUECKON HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3HKHU C pa3BUTHEM OOLIECTBA, a TAKKE
C MUPOBO33pEHUYECKHMHU, HPABCTBEHHBIMU U IKOJIOTUYECKUMU ITPOOIIeMaMH.

Hoesa npuxnaonoit nanpasnennocmu. Kypc ¢usuku yriryOn€HHOTO ypoBHS Tpeirosiaraert
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUHN N3YYEHHBIX TEOPUN 1
3akoHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIKX IPEICTABICHUN U COBPEMEHHbIE TEXHUYECKHE
YCTPOMCTBA, U TEXHOJIOTUH.

OcHoBHas 00pa3oBaTelbHAs ITpOrpaMMa CpelHero ooIero oopa3oBaHus
MAOY COII Ne40 r. Tomcka

Hoesn ykonozuzayuu peanu3yeTcs HIOCPEACTBOM BBEIACHHUSI SJIEMEHTOB COIEPKAHUS, ITOCBAIIEHHBIX
OKOJIOTUYECKAM  TpoOJIeMaM  COBPEMEHHOCTH,  KOTOPBIE  CBSI3aHBIC PAa3BUTHEM TEXHHUKH U
TEXHOJIOTUH, a Takke 00CYKIeHHs TPOoOJIeM pallMOHAILHOTO MPUPOAOIIOJIB30BAHUS U HKOJIOTHYECKOM
0€30I1aCHOCTH.

OcBoeHue cojepkaHusi MporpaMmbl O (U3MKE MODKHO OBITh MOCTPOEHO Ha MPUHIHUIAX
CUCTEMHO-AEATEIbHOCTHOTO Tojaxona. Jns ¢usuku peanuzanus 3THX NPUHIUIOB Oa3upyercs Ha
MCIO0JIb30BAHUU CAMOCTOSITEIILHOTO IKCIEPUMEHTa KaK MOCTOSIHHO ACUCTBYIOIIETO (hakTopa yueOHOTO
npouecca. /st yrinyonéHHOro ypoBHS — 3TO CHCTEMa CaMOCTOSITENIbHOTO YUEHUYECKOTO SKCIIEPUMEHTA,
BKJTIOUAIONIETO (PpOHTANIbHBIE YIEHUUECKHE OTBITHI MPU U3YYEHUH HOBOTO Marepuala, 1abopaTopHble
paboTel u paboThl mpakTukyma. [Ipm 3TOM BO3MOXKHBI JBa cHocoba peanuzanuu (pU3n4ecKoro
MpakTUKyMa. B mepBoM ciydae nmpakTukym npoBoautTcs au6o B koHie 10 u 11 kimaccos, nmubo mocie
MIEPBOrO ¥ BTOPOTO MOJIYTOIUil B KaXKJIOM M3 3TUX KilaccoB.BTopoil cnocod — 1o uHTErpanus padot
MIPaKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboT,KOTOpbIE MPOBOAATCA B IpOLiecce M3Yy4YEHHs pasnesa
(temsl). Ilpu sTomM mon paboTamMu NpPaKTHKyMa TOHUMAETCS CaMOCTOSITENIbHOE HCCIIeI0BaHuE,
KOTOpO€ MPOBOAUTCSA IO PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BUAA 0€3 MOLIAroBO HHCTPYKIIUU.

B mporpamme mo ¢Qusnke cucreMa Y4EeHHMUECKOrO JKCIepUMEHTa, JTabOpaTOpHBIX paboT H
MpaKTUKyMa TMpEACTaBleHA €AMHBIM IepedyHeM. BbIOOp TeMaTuku s 3THX BHUAOB YUYEHHUUYECKUX
MPAKTUYECKUX PA0OT OCYLIECTBISIETCS YYaCTHUKAMH OOpa30BaTEeIbHOrO TMpoliecca HCXOAd U3
0COOEHHOCTEH MOYPOYHOTO IJIAHUPOBAHUS U OCHAaIlleHus kabuneTa pusuku. [Ipu aTom obecnieunBaercs
OBJIaJIeHUE OO0YYAIOMIUMHCS YMEHUSMU MPOBOAUTH MPSIMble U KOCBEHHBIE M3MEPEHUSs], UCCIEI0BaHUS
3aBUCHUMOCTEH (PM3NYECKUX BEIMUMH U TIOCTAHOBKY OIBITOB I10 MPOBEPKE MPEATI0KEHHBIX TUIIOTE3.

bonpiioe BHUMaHUE yAenseTCsl peUICHUIO PACUETHBIX U KayeCTBEHHBIX 3anad. [Ipu sToMm mis
pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 337a4Ml C SIBHO 33/JlaHHOW M HESBHO 3a/laHHON (PM3HYECKOi
MO/I€NbI0, TIO3BOJISIOIINE TPUMEHATh U3yUYE€HHbIE 3aKOHBIM 3aKOHOMEPHOCTH KaK U3 OJJHOTO paszena
Kypca, Tak W MHTErpUpysd NpPUMEHEHHE 3HaHUM M3 pa3HBIX pas3zaenoB. [ KauecTBEHHBIX 3a/ad
IIPUOPUTETOM SIBIISTIOTCS 3a/1aHUsIHA  OOBSICHEHUE/TIPe/ICKAa3aHue TPOTEKaHUs] (PU3MUECKUX SBICHUI
U TIPOLECCOBB OKPYKAIOIIEeH XHM3HM, TpeOyrolue BbIOOpa (U3NYECKON MOjAenH s CUTYyaluH
MIPAKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusMu GI'OC COO k MaTepuanbHO-TEXHUIECKOMYOOECTIeUeHHIO
y4eOHOTO nporecca Kype GU3MKU YriayOIEHHOTO YPOBHS Ha YpOBHECPEAHET0 0011ero o0pa3oBaHus
JIOJKEH U3YdaThCsl B YCIOBMAX MPEIMETHOTO kabnuHera.B kabunete ¢u3uKN 10JKHO  OBITH
Heo0XxoauMoe n1abopaTopHoe o0opynoBaHueAIs BBITOJTHEHHS

yKa3aHHbIX B nporpamMme 1o (usmke YUYCHUUYECKUX  OMBITOB,1a00PaTOPHBIX
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paboT 1 paboT MpaKTUKyMa, a TAKXKE IEMOHCTPAMOHHOE 000py10BaHKe. J[eMOHCTpalMOHHOE
o0opynoBanue GOopMHPYETCS B COOTBETCTBUHU C MPHHIIUIIOM MUHUMAJIBLHON JIOCTaTOYHOCTH
u oOecrieynBaet IIOCTAaHOBKY NEPEYHCIICHHBIXB MPOrpaMMe 1o (pu3nke

KJIIOYEBBIX JIEMOHCTpPALUN JUIl HCCIIEIOBAHUS H3Yy4aeMbIX

OcHoBHas 00pa3oBaTelbHAs ITpOrpaMMa CpelHero ooIero oopa3oBaHus
MAOY COII Ne40 r. Tomcka

SIBIICHUH U TIPOLIECCOB, SMIIMPUUYECKHUX U (DyHTaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGoparopHoe 00OpyIOBaHUE AJIsl YYEHHMUECKHX MPaKTHYECKUX pPabOT popMHUpyeTcs B BHJE
TEMaTHYECKHX KOMIUIEKTOB U 00ECIEUYNBACTCS B pacy€Te OJTHOTO KOMIUIEKTa Ha JBYX OOYUYarOIIUXCS.
Temarndeckne KOMIUIEKTHI Ja00PAaTOPHOTO 0OOPYAOBAHHS JOJIKHBI OBITh MOCTPOSHBI HA KOMILIEKCHOM
WCIOJIb30BAHNH aHAJIOTOBBIXU MU (POBEIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX HU3MEPUTEILHBIX CUCTEM
B BHJIe U(POBBIX T1ab0OpaTOpuil.

OCHOBHBIMHU TEJSIMH U3y4YeHUs (U3HKKA B 00IIeM 00pa3oBaHUU SBISIOTCA: (OPMHUpPOBAHUE

WHTEpECa W CTPeMJICHHsI OOYyJaloUIuXcsi K HaydHOMY H3YYECHHUIO
MIPUPO/IBI, PA3BUTHE UX HHTEJUICKTYAILHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TIPEICTABICHUI O HAYYHOM METOJIEe TIO3HAHUS M (OPMHUPOBAHUEHCCIECIOBATEIHCKOTO
OTHOIIEHHSI K OKPY)KAIOLINM SIBJICHUSIM;

(dbopMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ylibTaTa U3yU4eHHs] OCHOB CTPOCHUS MaTEPHU U
(GyH1aMEHTaIbHBIX 3aKOHOB (DU3HKH;

(dbopMupoBaHHE YMEHHUI OOBSCHSITH SBICHUS C HCIIOJIBF30BaHUEM (DPU3NIECKUX 3HAHWN M HAyIHBIX
JI0Ka3aTeNbCTB;

(dbopMuUpOBaHHE TIPEICTABICHUH O PO (U3UKU Ui PA3BUTHUSl JIPYTUX E€CTECTBEHHBIX HAYK,
TEXHHUKH ¥ TEXHOJIOTHI;

pa3BUTHE TPEACTABICHUN O BO3MOXXHBIX cdepax Oymymied npodeccHnoHaTIbHOU IeATeTbHOCTH,
CBSI3aHHBIX C (PU3HUKOM, TOArOTOBKA K JaJIbHEHIIEMY O0y4EHHIO B 3TOM HAIIpaBJICHUU.

JloctmkeHnne 3TuUX Leiell olecrieduMBaeTcs pelIeHHeM —CIEAYIOIIMX 3ajad B Ipolecce
M3y4YeHus Kypca GU3HKH Ha YPOBHE CpEIHETO 00IIero oopa3oBaHus:

MpUOOpETEHNEe CUCTEMBbl 3HAaHUN 00 00MMX (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKJIIOYAs MEXAHHUKY, MOJIEKYISPHYIO (HU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (PU3UKY U 3JIEMEHTHI
acTpopU3UKH;

dbopMHUpOBaHHE YMEHUH MPUMEHITh TEOPETHUECKUE 3HAHWS Al OOBACHEHUS (PUIUUECKUX
SBJICHUA B TPUPOAE U IS TPUHATUS MNPAKTUYECKUX PEIICHUNB MOBCEIHEBHON KU3HH,

OCBOEHHE CIIOCOOOB pelleHUs Pa3INYHbIX 3a/1a4 C SBHO 33/IaHHOM (U3NYecKOr MOJEINbIo, 3a/1aY,
[0IPa3yMEBAIOIINX CAMOCTOSITENIbHOE COo3jaHne (PU3NUECKOI MOIEIN,aIeKBaTHON YCIOBUM 3a7a4H, B
TOM YHCJIE 33/1a4 HHKEHEPHOTO XapaKTepa;

MOHMMaHue (U3NYECKUX OCHOB U MPHUHLMUIOB JIEHCTBUS TEXHHUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS W TPOBEICHHS  (PU3UUYECKHUX
AKCIEPUMEHTOB, aHAJIM3a U UHTEPIpeTalui UHPOpMAaILIUU, ONIPEIETCHHS] JOCTOBEPHOCTH MOJIYy4EHHOTO
pe3ynbrara;

CO3JaHME YCIOBHM JUIi PAa3BUTHUS YMEHHH MPOEKTHO-HCCIEAOBATEIbCKOM, TBOpPYECKOU
NeSITeNIbHOCTH;

pa3BuTHe UHTEepeca K cdepaMm MNpodhecCHOHAIBHOW esITelNbHOCTH, CBSI3aHHOMC (PU3MKOM.

B cootBerctBum ¢ TpeboBanusmu @I'OC COO yrnyOn€HHBI YypOBEHb H3ydeHHs] Y4eOHOTO
npeamera «®dusnka» Ha ypoBHE cpenHero oOmero o0Opa3oBaHHs BbIOMpaeTcss OO0ydaroIIMMMCH,
IUTAHUPYIOIIMMU TPOJI0JKEHNE 00pa30BaHMsI [0 CIEIHATBHOCTIM (PU3UKO-TEXHHUECKOTO MPOHIIS.

OO11ee 4nciIo YacoB, peKOMEHA0BAaHHbIX JUIsd U3yueHHs (u3uku (yriyOneHHbl ypoBeHb) — 340
vacoB: B 10 kimacce — 170 gacoB (5 yacoB B Hezeno), B 11 kimacce — 170 gacos (5 yacoB B Hezeno).

[Ipennaraemelii B mporpamMme mo (Qu3MKe NepedeHb Ja0OpaTOpHBIX M IMPAKTHYECKHX PadoT
SBIISICTCS. PEKOMEHOBAaHHBIM, YUUTENb JeaeT BbIOOp MpoBeaeHUs Ja00paTOPHBIXPAOOT U OMBITOB C
y4€TOM MHAMBUIYAJIbHBIX 0COOEHHOCTEH 00yJaroImuxcs.

B mporpamme mo ¢u3uke KakJIoro Kiacca Mpelaraercsi pe3epB BpPEeMEHH, OTBOJMMBIN Ha
BapMAaTUBHYIO  YacTh  NPOTPaMMbl,  COJAEpKaHHE  KOTOpodH  ¢opMHpyeTcs  y4aCTHUKAMHU
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OcHoBHast 00pa3zoBaTenbHas MporpaMma CperHero oomero oopazoBanus
MAQY COII Ne40 r. Tomcka

00pa3oBaTeNILHOTO TpoIecca.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. HayuHblil MeTOA IO3HAHUS NIPHPOIBI

®dwusuka — pyHAaMeHTaIbHast HayKa 0 mpupoze. HaydHslil MeTo 1 HO3HAHUS HIMETOIbI
uccienoBaHus (PU3MUECKUX SABJICHUH.

DKCIIEpUMEHT u Teopus B Ipouecce TNo3HaHMs ~— mpuponabl.  Habmogenue "
SKCHEPUMEHT B (pU3HKE.

CriocoOsl A3MEpEHUs duznyeckux BEJINYUH (aHanorosble u  1udpoBbIe
U3MEpUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3nYecKuX BeIUUUH (a0COIIOTHAS U OTHOCUTEIIbHASA).

MopennpoBanue ¢buznueckux  SBIGHUH W TpoleccoB  (MaTepuaabHas TOYKa,
aOCOJIIOTHO TBEPIIOE TEJO, HACANbHAS KUAKOCTh, WICANBHBIN Tra3, TOUEYHBIA 3apsia).l umoresa.
Pu3NYeCcKUi 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Pr3ndecKkas TEOpHsl.

Ponbs u Mecto ¢usuku B popMHpOBAHMHM COBPEMEHHOM HAaydHOW KapTHHBI MUpa,B
MIPAKTHUYECKON IEATEIIbHOCTH JHOAEH.

Vuenuueckuii sxcnepumenm, 1a60pamopHvle pabomsi, NPAKmMuKym

W3mepeHune CHiTbl TOKA U HANIPSDKEHUS B LIEMTH MOCTOSTHHOTO TOKA MIPY TIOMOIITUAHATIOTOBBIX H
U(PPOBBIX U3MEPUTENHHBIX TPUOOPOB.

3HakoMcTBO ¢ 1udpoBoit  mabopaTopueit nmo ¢Qusuke. Ilpumepsl  uU3MEpeHHs
(GU3NYECKUX BETMYUH TP TIOMOIIH KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexanudeckoe aprmkeHne. OTHOCHTENLHOCTh MEXaHNUECKOT0 NBIKEHUS. CHCTEMAOTCUETA.

[Ipsimast u 0OpaTHast 3a7a91 MEXaHUKH.

Pannyc-BekTop MarepuaibHOM TOYKH, €r0 MPOEKIUKA HAa OCH CHUCTEMbl KOOPAWHAT.
Tpaektopus.

[Tepemernienue, CKOpocTh (CpeIHsIsI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHEMaTEePHATbHOM
TOYKH, UX MPOEKIIMK HA OCH CUCTeMbI KoopauHat. ClioKeHUEe IEPEMEIICHUH U CIIOKEHUE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOPEHHOE MPSIMOJIUHEHHOE [BUXKEHHE. 3aBUCHMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHUS U MyTU MaTepuaibHOU TOUYKU OT BPEMEHU U MX IpaduKH.

CBoOoiHOE MasieHue. Y cKopeHue cBo00IHOTo naieHus. [IBuxkenue Tena, OpoieHHOro Mo YriioM
K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU U YCKOPEHUSAMATEPHAILHON TOYKU OT BPEMEHH U HX
rpaduKH.

KpuBonuneiinoe aprmxkeHue. JIBrKeHHE MaTepualbHOW TOYKH TO OKPYKHOCTU. YTJOBas H
nuHeitHas ckopocth. Ilepwox u uactora obpamenusa. lleHTpocTpemurenbHOe (HOpPMaIbHOE),
KacaTelbHOE (TaHTeHIIMALHOE) U TIOJTHOE YCKOPEHHE MaTepruaibHON TOUKH.

Texauueckue YCTpOﬁCTBa N TCXHOJIOTUYCCKUC MPOUCCChI: CIIMAOMETP, ABUKCHUCCHAPAIOB,
HOCITHBIC, IJ_ICCTepéHLIaTHe )51 peMéHHLIe nepeaadyu, CKOpOCTHLBIC J'II/I(I)TBI.

Jlemoncmpayuu
Mogens  cucteMbl  OTCué€ra,  MIUIKOCTpaLus KMHEMaTU4YECKUX XapaKTEpUCTUK
JBUYKCHUSL.
CrniocoObl ncciie0BaHus IBMXKEHUH.
WnmocTpanus nmpeaenbsHoro nepexo/ia i u3sMepeHre MrHoBeHHoi ckopoctu.IIpeoOpa3zoBanue
JBUKEHUU C UCIIOIb30BAHUEM MEXAHU3MOB.
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[Tanenue Ten B BO31yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue JBUKCHUS Tena,  OpOIIEHHOTO oJi  yIJIOM K TOpPU3OHTYH
TOPU30HTAIIBHO.

Hanpasienue ckopoctu npu ABM>KEHUU 10 OKpy)HOCTU.IIpeoOpa3oBanue yrioBoi

CKOPOCTH B PEYKTOpE.

CpaBHeHHE IyTel, TPAaeKTOPU, CKOPOCTEH IBIKEHUSI OJHOTO U TOTO K€ TeJaB pa3HBIX
CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol, NPaKmuKym

N3yuenne HepaBHOMEPHOTO JBMKEHUS C LEJIbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

N3mepenne yCKOpeHHs IHpU MNPSMOJIMHEHHOM PaBHOYCKOPEHHOM JBHYKEHHH IO HAKIOHHOMN
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPA PAaBHOYCKOPEHHOM JIBHYKECHHUH.

W3mepenue yckopeHHs CBOOOJHOTO MajaeHUs (PEKOMEHJO0BAHO HCIOJIb30BaHHE IU(PPOBOI
nabopaTopun).

W3ydyenune pABMKeHMsI Tena, OpOUIEHHOIO TOpU30HTalnbHO. I[IpoBepka TI'MMIOTE3bI O MPSMON
MIPONOPLUMOHAIBHON 3aBUCHMOCTH MEXAY AATBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEa.

N3yuenune aBuKEHUS Tena 10 OKPY>KHOCTH C IMTOCTOSIHHOW 110 MOJTYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NepHoAa 00palieHnsi KOHHYECKOro MasiTHUKa OT €ro napaMeTpoB.

Tema 2. /lunamuxa

[IepBoiit 3akoH HproToHa. MHepumanbHble CUCTEMBI OTCU€Ta. lIpHMHIMI OTHOCUTENBHOCTH
lanunes. HennepnuanbHble cucTeMbl OTCUETa (OnpeesieHue, IpuMepsl).

Macca tena. Cuna. [Ipunimun cynepno3uimu cui. Bropoi

3akoH HploTOHA 17151 MaTepuanbHOi Touku. TpeTuit 3aKkoH

HproToHa 11 MaTepHATBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAIIECHTHOCTh T'PABUTALIMIOHHOW M HHEPTHON MAaccChl.

Cuna TskecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOrO TMajJeHUs OT  BBICOTBI Haj
MOBEPXHOCTHIO IJIAHETHl M OT reorpapuueckoi MMpoThl. J[BrykeHre HEOECHBIX Tel M UX CITYTHUKOB.
3akonsl Keriepa. [lepBasi kocmMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, nmwkynierocst ¢ yckopenuem. Cuna TpeHus.

Cyxoe Tpenue. Cuiia TpeHHUS CKOJBKEHHUS U CHJIa TPEHHS MOKOS.
Koaddunment tpenns. Cuina conpoTHBICHUS PU ABMKSHUH TeJIa B AKUAKOCTHU UJTH Ta3e,e€ 3aBUCUMOCTD
OT CKOPOCTU OTHOCHUTEIILHOTO JIBUKCHHUSL.

Hasnenue. 'uapocratnueckoe napienue. Cuiia Apxumena.

Texuuveckue yCTpOHCTBA U TEXHOJIOTUYECKHE MPOLIECCHI: OAITUITHUKY, IBUKEHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

HaGnronenue nBMKEHHs TN B MHEPIUAIbHBIX U HEHHEPIIUAIbHBIX CHCTEMaXOTCUETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenue nByx HIMIMHIPOB MM IAPOB Pa3HOM MACChl C OJIMHAKOBBIM YCKOPEHUEMOTHOCUTEIBHO
HEMHEPLMAJIBHOW CUCTEMBI OTCYETA.

CpaBHEHME PaBHOACUCTBYIONIEH MPUIOKEHHBIX K T€Ny CUJI C IPOU3BEACHUEMMACCHI TEla Ha €ro
YCKOPEHHE B MHEPLUHUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIIKX B PE3yNbTaTe B3auMoAecTBU Ten.Mzmepenue mace

IO B3aUMO/IEVCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NIOABEME U TAJEHUH.

[{eHTpOoOE)KHbIE MEXaHU3MBI.

CpaBHEHME CUII TPEHHS OKOSI, KAUEHHS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomsi, NPAKMUKyM
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W3mepenue paBHOAEWUCTBYIOIIEH CUJI NPU JABUKEHUU OpycKa IO HAKIOHHOMIUIOCKOCTH.

IIpoBepka runores3sl 0 HE3aBUCUMOCTH BPEMEHU ABM)KEHMsI OpYyCKa 110 HaKJIOHHOMIIIOCKOCTH Ha
3aJJaHHO€ PacCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHUMOCTHU CWJI  YIPYrOCTH, BO3HUKAIOIINUX B INpYyXUHEU
PE3UHOBOM 00pasIie, OT uX JehOopMAaIIHH.

W3ydeHue NBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JErKU0IoK.

W3mepenne  koxddumnmeHTa TPEHMs] [0 BEJIMYMHE  YIVIOBOTO  Ko3(duimeHTta
3aBUCHUMOCTH Frp(N).

NccnenoBanue ABMKEHUS OpycKa 0 HaKJIOHHOM INIOCKOCTH € IEPEMEHHBIMKO3(PPUIIIEHTOM
TpPEHHUSI.

W3ydeHue ABM>KEHUS IPpy3a Ha BaJly C TPEHUEM.

OcHoBHast 00pa3zoBaTenbHas MporpaMma CperHero oomero oopazoBanus
MAQY COII Ne40 r. Tomcka

Tema 3. Cmamuka meépoozo mena

AGcomoTHO TBEp0€ Teno. [locTynaTenpHOE U BpanaTeIbHOE ABMKEHUE TBEPAOTOTEIa. MOMEHT
CHJIBI OTHOCHUTENILHO ocH BpaieHus. [lneuo cunbl. CrokeHue cuil, IPUJIOKEHHBIX K TBEPIOMY TETy.
[leHnTp TsKECTH TENA.

VYcnoBust paBHOBECHS TBEPIOTO TENA.

VYcroitunBoe, HEYyCTOWUNBOE, O€3pa3TMIHOE PABHOBECHE.
TexHnueckue yCTpOMCTBa A TEXHOJIOTHUYECKHUE IIPOLECCHI: KPOHILTEWH,
CTPOUTEIIBHBIN KpaH, PeMIETYaThIe KOHCTPYKIUN.

Jlemoncmpayuu

YcnoBust paBHOBECHS.
Buasl paBHOoBecuHs.

Yuenuueckuii saxcnepumenm, nabopamopmsie pabomsl, NPaAKMUKym
HccnenoBanue ycioBui paBHOBECHS TBEPIOTO TEa, HMEIOIIET0 OCh BpallleHUsI.
KoHncTpynpoBaHnue KpOHIITEHHOB U PacCUYET CUJT YIIPYTOCTH.
N3ydeHne ycToHYMBOCTH TBEPIOTO Tela, UMEIOILIEro MIONMIA b OMOPHI.

Tema 4. 3axonvl coxpaneHus 6 MexaHuK

Nmnynbc maTepuaibHOM TOYKHM, CUCTEMBI MaTE€pUaIbHbIX TOUeK. L{eHTp MacccucTembl
MaTepHabHbIX TOYeK. Teopema 0 IBHKEHUH LIEHTpa Macc.

Nmnynbe cuiibl 1 M3MEHEHUE UMITYJIbCa Tela.3aKOH

COXpaHEHUS UMITyJIbCa.

PeakTuBHOEC NBMXKEHME.

MoMeHT nMmiynbca MaTepualibHOM TOUkM. IIpencraBienne 0 COXpaHEHMM MOMEHTAaUMITYJIbCa B
LEHTPAIbHBIX MOJISX.

PaboTa cuibel Ha MajJoOM ¥ Ha KOHEYHOM IepemenieHuu. ['padudeckoe mpeacTaBieHue padoThl
CHUIEI.

MoIHOCTE CHIBL.

Kunernueckas sHeprus matepuaibHO Touku. Teopema 00 M3BMEHEHUU KUHETHYECKOW DHEPTUU
MaTepUaIbHON TOYKH.

[TorenumaneHble U HENOTEHUMANBHbBIE CUIIBL. [loTeHManbHas sHeprus. [loTeHmanbHas SHeEprust
ynpyro aeGopMupoBaHHON MPYKUHBI. [loTeHIIManbHas SHEPTUS Tella B OJHOPOJHOM IPaBUTALIMOHHOM
nosie. [loTeHnumanbHas >Heprusi Teaa B TPABUTALMOHHOM II0JIE€ OJHOPOJHOTO IIapa (BHYTPH M BHE
mapa). Bropas kocMuueckasckopocts. TpeTbs KocMudeckasi CKOPOCTb.

CBsi3b pabOTHl HEMOTEHIIMAIBHBIX CHJ C M3MEHEHHUEM MEXaHWYECKOW SHEPrHUH CHCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHymnu I MOCaNbHOW JKMAKOCTH KakK CIEACTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKOM DHEPIUH.

TexHuyeckue yCTpOMCTBAa M TEXHOJOTMUYECKUE IMPOLECCHI: JBUKEHHUE PAKET, BOJOMET, KOMED,
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NPYKUHHBIA HCTOJIET, THPOCKOT, (pUrypHOE KaTaHHE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXPAaHEHHUS UMITYJIbCA.
PeaktuBHOE nBHXKEHUE.
N3mepenne MOIHOCTH CUIIBI.
N3menenue sHepruu Tesa npu COBEPIICHUN PAOOTHI.

B3anMHble peBpaleHnss KWNHETUYECKON U IOTEHIIMAIILHOM SHEPI UM IIPY IEHCTBUMHA TEJIO CHIIBI
TSPKECTH U CWJIBI YIIPYTOCTH.
CoxpaHeHue 3HEpruy Npu cBOOOIHOM MaJCHUH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomsi, RPAKMUKYM
H3mepenne uMIynbca Tena 1o TOpMO3HOMY ITyTH.
W3mepenue cuibl TATH, CKOPOCTH MOJIENH JIEKTPOMOOMIIS M MOLITHOCTH CUJIbl TSru.CpaBHEHHE
W3MEHEHHUs UMITYJIbCa TEJIa C UMITYJIbCOM CHJIBI.
HccenenoBanue cCoXpaHeHHs UMITYJbCa IPU YIIPYroM B3auMozeictsuu. lzmepenue
KMHETUYECKON PHEPTUU Teja M0 TOPMO3HOMY ITyTH.
CpaBHEHHE M3MEHEHHUS MOTEHIMAIBHON SHEPruM MPYKUHBI C pabOTOM CHIIBITPEHUSI.
Omnpenenenue paboThI CHIIBI TPEHUS TIPU IBHKEHUHU TeJIa M0 HAKJIOHHOH MII0CKOCTH.

Paznen 3. Mouiekyasipaasi puznka u TepMOAMHAMHIKA

Tema 1. Ocrogbl MoneKynaApHO-KUHEMUYECKOI Meopuu

OcHOBHBIE TIOJIOKEHUST MOJICKY I pHO-KuHEeTHUecKkoi Teopun (MKT), nx onbITHOe 000CHOBaHHE.
Hudbdysus. BpoyHOBCKOe IBWKEHHE. XapaKTep IBIKCHHUS W B3aWMOJICHCTBHUS YaCTHUI[ BEIIECTBA.
Monenu cTpoeHHsl ra30B, KUAKOCTEN U TBEPABIX TeNIM 0ObSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE STUX
Mojeneit. Macca u pa3mepsl MoJiekyin(aromoB). KonudectBo BemectBa. [loctostHaast ABorapo.

TennoBoe paBHOBecue. Temmepatypa u criocoObl e€ n3mepenus. [llkana remneparyp Llenscust.

Mopnenbs uaeasbHOTO Ta3a B MOJIEKYJISPHO-KMHETHMUECKON TEOpHH: YaCTUIbl ra3a ABHKYTCA
Xa0TUYECKH U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHBI. YpaBHeHne MenaeneeBa—Knaneiipona. AGcomoTHas TeMreparypa (Ikaia
temreparyp KenbBuna). 3akon  [lanproHa.  M3ompoliecchlB WealbHOM ra3e ¢ MOCTOSHHBIM
KOJIMUECTBOM BelllecTBa. I paduueckoe npeacTaBIeHUEen30poIIecCOB: U30TEpMa, H30X0pa, u300apa.

CBsi3p MeXIy IaBJICHHEM U CPeIHEH KUHETHYECKON 3Hepruei MOCTYyMaTeJbHOIO TEIIOBOIO
JBUKEHHST MOJIEKYJ HIeaIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJICKYJISPHO- KHHETHYECKOW TEeOopuu
UJIeaIbHOTO rasa).

CBsi3p a0COJIFOTHOM TeMIepaTypbl TEPMOJUHAMHYECKON CHUCTEMBI CO CpeAHEW KHHETHYEeCKOU
SHEpPrueil MOCTYNaTeNIbHOTO TEIIOBOTO IBIKEHUS €€ YaCTHIL.

Texnuyeckue ycTpoWCTBa W TEXHOJOTMUYECKHE IMPOLIECCHI: TEPMOMETpP, OapoMeTp, MOIydYeHHE
HAaHOMATEPHAJIOB.

Jlemoncmpayuu
Moenu ABMKEHUS YacTULl BEILECTBA.
Monens OpOYHOBCKOTO JIBUKEHHSL.
Buneoponuk ¢ 3anmuceio peaabHoro OpoyHoBCKOTo aBuxkeHus. Juddysus
YKHUJIKOCTEN.
Mogens onbita IlTepHa.

HpI/ITH)KeHI/IC MOJICKYIIL.

Monenu kpuctaimuieckux pemérok. Habmonenue u
HCCIIEIOBAHUE U30IIPOLIECCOB.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomsi, NPAKMUKyM

HccnenoBanue mpoliecca yCTAaHOBJIEHHs TEIJIOBOTO PABHOBECHS INPU TEINIOOOMEHE MEXIY
ropsiued U XOJIOJAHOU BOJOM.
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W3yueHnne M30TEPMHUYECKOTO Tmporecca (PEKOMEHJOBAHO  HCHOJb30BaHHWE  IUPPOBOU
naboparopun).

N3ydyenne  M30XOpHOrO  mpolecca.

Wzyuenne wm300apHOTO  TpOIiEcca.

[IpoBepka ypaBHEHHUS COCTOSIHUS.

OcHoBHast 00pa3zoBaTenbHas MporpaMma CperHero oomero oopazoBanus
MAQY COII Ne40 r. Tomcka

Tema 2. Tepmoounamuxa. Tennosvie mauiumnwt

TepMoauHamMuyeckast (TH) cucrema. 3anganue BHEUTHUX YCIIOBUU ISt
TEPMOJMHAMUYECKOM  CcHCTeMbl.  BHemHue u  BHyTpeHHME  mapamerpel.  Ilapamerpsl
TEPMOJIMHAMUYECKONW CUCTEMBbl KAaK CpPEIHME 3HAYEHHUS BEJIMYMH, OINKCHIBAIOIIMX €€ COCTOSHHUE Ha
MHUKpPOCKOTIMYECKOM YpPOBHE.

HyneBoe Hauano tepmoauHamuiku. CaMONpOW3BOJIbHASL pelakcalus TepMOJUHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Monenb uaeanpHOro ra3a B TEpMOJMHAMHMKE — CUCTEMa YpaBHEHHI: ypaBHeHHe MeHaeneeBa—
Kitanelipona u BeIpaK€HHE Il BHYTPEHHEH SHEPrUU. Y CJIOBUS IPUMEHUMOCTH 3TOM MOJIENN: HU3Kas
KOHIICHTPAIIUS YaCTHUII, BBICOKHE TeMIEpaTyphbl. BeipakeHue Jyisi BHYTPEHHEH SHEPTUU OTHOATOMHOTO
UJeabHOTO rasa.

KBa3ucratnueckre u HeCTaTUYECKHE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMojanHaMuKke. Borancinenue pabotsl no rpaduky npouecca Ha pV-
arpamme.

Temonepenaya kak crnocod U3MEHEHHs BHYTPEHHEH SHEpruu TEPMOANHAMUYECKOMCHCTEMBI 0€3
coBepiieHus padoTel. KoHBeK1IMSI, TEMIONPOBOAHOCTbD, U3TyUEHHE.

KomnuectBo TemnoTel. Tenmno€MKoCTh Tena. YaenbHas U MOJIApHAas TEIJIOEMKOCTH BEIECTBA.
VYpaBHenue Maiiepa. YaenbHas TeEIUIOTa CropaHus TOIUIMBA. Pacuér kojguyecTBa TEIUIOTHI NpPH
teronepenade. [Toustue 06 agnadbatHoOM mporiecce.

[TepBrrii 3akoH TepMoaArHAMUKH. BHyTpeHHss sHeprust. KonnuecTBo TemoTel 1 paboTa Kak MephI
W3MEHEHNs BHYTPEHHEN SHEPTUH TEPMOJAMHAMUYECKON CUCTEMBI.

BTopoil 3aKk0H TEpMOJMHAMHKHM [UIsl PAaBHOBECHBIX MPOLIECCOB: YEpE3 3aJaHHOE PAaBHOBECHOE
COCTOSIHUE TEPMOJMHAMHYECKONM CHCTEMbl MPOXOIUT €IUHCTBEHHas aauabaTta. AOCOIIOTHAs
TeMIneparypa.

BTtopoii 3aKk0H TEpMOJMHAMUKHY 17151 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO MEPEIaTh TEIUIOTY
oT Oosiee xoJyiogHOTO Tena K OoJsiee HarperoMmy Oe3 kommeHcanuu (Kmaysmyc). HeoOGparumocts
MIPUPOIHBIX IPOLIECCOB.

[Ipuniuner  gedictBus  TemnoBbix MamuH.  KITI.

MakcumanbHoe 3nauenune KIIJI. Iukn Kapho.

DKOJIOTHYECKHE AacCTEeKThl MCIOJb30BaHUs TEIUIOBBIX JBHrareieid. TeruioBoe 3arpsi3HEHHE
OKPYKaIOIEH CPEeJIbI.

Texnuueckne ycTpocTBa W TEXHOJOTMUYECKHE TMPOILECCHl: XOJOIMWIbHUK, KOHAMIIMOHED,
IU3ENbHBIA U KapOIOpaTOpHBINA JBUTATENH, MapoBas TypOMHA, MOJydeHHE CBEPXHU3KUX TEMIIeparyp,
YTUIU3alUsl  «TEIJIOBBIX» OTXOJOB C HCIOJIB30BAaHMEM TEIUIOBOTO  Hacoca, YTHIM3AlUS
OMOOPraHNYECKOTrO TOIUIMBA ISl BBIPAOOTKHU
«TETUTOBOM» U AIIEKTPOIHEPTUH.

Jlemoncmpayuu

M3MeHeHne TeMIepaTypbl IpH aaAnadaTHyeckoM paciupeHun. Bo3ayniHoe orauso.
CpaBHEHHE yAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.

CrniocoObl U3MEHEeHMsI BHYTPEHHEH SHEpruu.

HccnenoBanue aanabaTHOTrO Mpolecca.

KOMHLIOTCpHBIC MOJIEJIU TEILUIOBBIX ABUTATENEH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomsi, NPAKMUKyM
N3smepenue ynenbHOM TermnoéMkocTi. Mccnenosanue
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mporiecca oCThiBaHMs BeecTra.ccnenoBanue

anabaTHOTO Tpolecca.

HSyquHe B3aUMOCBA3HU 3HepFI/II/I Me)KMOJIeKy.TISIpHOFO B3aPIMOI[€I>iCTBHSIH
TEMIIEPATYpPbl KUIIEHUS KUAKOCTEH.

Tema 3. Azpecammnbie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanne wu  KoHjaeHcanus. licmapeHue W KUINEHWE. YIelbHas  TEIUIoTa
napooOpa3oBaHUsL.

HacpiiienHple 1 HeHachllIeHHbIE Mapbl. KauecTBeHHas 3aBUCMMOCTh IUIOTHOCTH U JAaBJICHUS
HACBILLIEHHOTO [apa OT TEMIEPATyphl, UX HE3ABUCUMOCTb OT 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb
TEeMIIepaTypbl KUIIEHUS OT JABJICHUS B )KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIOTHASI U OTHOCUTEIbHAS BIaYKHOCTb.

TBépnoe Tteno. Kpucramnmueckue u amopdHble Tena. AHU30TPOINUS CBOMCTB KpHUCTaJIIOB.
[InaBnenue n KpucTamu3anus. Y ienbHas Teriora miasineHus. Cyonumanus.

Hedbopmaruu tBEpHoro Tena. Pactsbkenne u oxkarue. Casur. Mopayns FOwra.

[Ipenen ynpyrux nedpopmanui.

TennoBoe pacmMpeHre >XUIKOCTeH W TBEPABIX Tel, 00BEMHOE W JIMHEWHOE DacIIUpeHue.
AHTrapMOHHU3M TEIJIOBBIX KOJIEOAaHUI YacTUIl BEIIECTBA KaK MPUYMHA TEIJIOBOTO pacIIMpeHus el (Ha
KaueCTBEHHOM YpPOBHE).

[IpeoOpa3oBanne sHepruu B  (Pa30BBIX IEpPEXojax.

VYpaBHeHue TerioBoro 6anaHca.

[ToBepxHnoctHoe HatrsbkeHue. Koadduument mnoBepxHocTHOro HaTskeHus. KanusispHbie
siBieHus. J[aBiaeHre no1 UCKPUBIEHHOM MOBEPXHOCTHIO )kuaAKocTH. Dopmyna Jlammaca.

Texuuueckue ycTpoicTBa M TEXHOJIOTMUECKHUE IPOLECCHI: )KUIKUE KPUCTAILIBI,COBPEMEHHBIE
MaTepHabl.

Jlemoncmpayuu
TermoBoe pacmupeHue.
CBolicTBa HACBIIIEHHBIX TAPOB.
Kunenue. Kurnenue npu moHWKEHHOM JIaBJICHUH.
N3mepenue cuibl TOBEPXHOCTHOTO HATsHKEHUS. OMBITHI C
MBUILHBIMH IIJIEHKAMU.
CMmaunBaHue.
Kanwmispaeie siBiaeHusI.
Moenu HEHbIOTOHOBCKOM JKHUIKOCTH.
Crioco0Obl M3MEPEHHMS BIAKHOCTH.
HccnenoBanue HarpeBaHUs U TUTABJICHHS KPUCTALTMYECKOTO BelecTBa. Bu b
nedopmarui.
Hab6nronenue mansix nedopmariui.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol, NPAKMUKyM

N3yuenune 3ak0OHOMEpHOCTEN UCTIapeHus )xuaKocren. smMepenne

YAENbHOM TEIUIOTHI IUIABJIEHUS JIbJIA.

N3yueHue CBONWCTB HACBHIIIEHHBIX [1APOB.

N3smepenne a0COTIOTHOU BJIAYKHOCTH BO3/yXa U  OIICHKa Maccel  IapoB
B IMIOMEILICHUU.

N3mepenue kordduiimeHTa moBEpXHOCTHOTO HATSHKCHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBHCUMOCTH JedopMaIlii pe3MHOBOTO 00pa3iia OT MPHIOKEHHOWK HEMY CHITBI.

Pa3nen 4. DiiekTpoANHAMUKA

Tema 1. Dnekmpuueckoe none
DrexTpu3alys Tel U e€ MpOosBICHUs. DIeKTPHUUCSCKHUM 3aps/. /[Ba BUIa 2JIEKTPUUYCSCKHUX 3apsiIOB.
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[IpoBOHUKY, NMANEKTPUKM W MOJIYNIPOBOJHUKU. ODJEMEHTAPHBIM 3JIEKTPUYECKUM 3apsal. 3akoH
COXPAHEHHUS JEKTPUUYECKOTO 3apsija.

B3aumopeiicteue  3apsgoB.  Toueunwsie 3apsabl.  3akoH  Kynona.

OnexTpuueckoe nose. Ero neiicTBue Ha 371€KTpUYECKUE 3apsiibl.

Hanpspk€aHocts  anexTpuuyeckoro  mnois.  [IpoOubiit  3apsn.  Jlunum — Hanpsbk€HHOCTH
ANIeKTpUYecKoro 1nosist. OTHOPOIHOE ANEKTPUUECKOE TTOJIE.

[loTeHIMaNBHOCTD  3JEKTPOCTATHUECKOTO  Moyid. Pa3HOCT  MOTEHIMAIOBH HAIPSKEHHE.
[ToTeHumanpHas 3Heprus 3aps/ia B AJIEKTpocTaTudeckoM noJe. [loTeHnuan 3ekTrpocTaTu4eckoro noJsl.
CBsi3p HalpsDKEHHOCTH MOJSI M PAa3HOCTH MOTEHIMAIOB Ui 3JIEKTPOCTAaTMUECKOTO IMojs (Kak
OJIHOPOJHOTO, TaK U HEOJAHOPOIHOIO).

[TpuHIMT CyNEepnO3UINH ANEKTPUUECKUX MOJEH.

OcHoBHast 00pa3zoBaTenbHas MporpaMma CperHero oomero oopazoBanus
MAQY COII Ne40 r. Tomcka

Ilone Toueunoro 3apsiga. Ilome paBHOMepHO 3apsbkeHHON cdeprl. [lose paBHOMepHO
3apsOKEHHOTO Mo 00bEMy mapa. [losie paBHOMEpHO 3apsiKEeHHON OSCKOHEYHOW MIOCKOCTH. KapTuHbl
JINHUH HaNpsKEHHOCTH ATUX MOJIEH M SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEMN.

[TpoBOIHMKH B IEKTPOCTATUUECKOM T0JIE. Y CIOBUE PABHOBECHUS 3apsI0B.

HI/ISJ'IGKTPI/IKI/I B JJICKTPOCTATHYCCKOM II0JIC. HHE’H@KT‘pI/I‘IeCKaS{ MMPOHNIACMOCTEBCIICCTBA.

Konpgencarop. DIIEKTPOEMKOCTh KOHJICHCATOpa. DJEKTPOEMKOCTh MJIOCKOTO
KOHJIEHCATOpA.

[TapannensHoe COEIMHEHUE  KOHJEHCATOPOB. [TocnenoBarenpHOE COe/IMHEeHHe
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOTO KOHJIGHCAToPa.
JIBro>keHue 3apsHKEHHOM YaCTHUIIbI B OJTHOPOIHOM 3JIEKTPUYECKOM ToJie. TexHu4eckue
ycTpoiicTBa U TEXHOJOTUYECKUE MIPOLIECCHI: AIIEKTPOCKOTL,
AIIEKTPOMETP, ANEKTPOCTaTUYECKas 3aluTa, 3a3eMIIeHHE AIIEKTPONIPHOOPOB,
KOHJIEHCATOPbI, TeHepaTop Ban ne ['paada.

Jlemoncmpayuu
YCTpolCcTBO M TPUHLIMI ICUCTBUS AJIEKTPOMETPA.
DIEKTPUUYECKOE MOJIE 3apSKEHHBIX IAPUKOB.
DIEKTPUUYECKOE MOJI€ JBYX 3apsXKEHHBIX ITACTHH.
Mogenb anekTpoctatrudeckoro renepatopa (Ban ae ['paada).llpoBognuku B
AIIEKTPUYECKOM IIOJIE.
DnekTpocTaTHuecKas 3aluTa.
YCTpolcTBO M ACHCTBHE KOHJEHCATOPA MOCTOSHHON M IEPEMEHHON EMKOCTH. 3aBUCUMOCTh
ANIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOMIA M TUIaCTHH,
PacCcTOSHUSA MEXAY HUMHU U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.
DHeprus 3JIEKTPUYECKOT0 MOJIS 3apsyKEHHOTO KOHAeH caTopa.3apsaika u
paspsika KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol, NPAKMUKym

OueHka cuil B3aMMOJICHCTBHS 3apsKEHHBIX TEJI.

Habmronenue mpeBpaliieHus] YHEPTUH 3apsDKEHHOT0 KOHACHCATOpA B DHEPTUIOU3ITYUYEHUS
CBETOMO/1A.

N3yuenue npoTekaHus TOKa B LIETIH, COAEPIKAILEH KOHIEHCATOP.

Pacrnipenenenue pa3HOCTH MOTEHIMANIOB (HAMIPSHKEHUS) TIPU MOCIIEI0BATETbHOMCOSMHEHUN
KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA Y€pE3 pE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuyecKuii mok

Cuna Toka. [TocTosHHBIN TOK.

VYcnoBus CylecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. MICTOYHMKHM TOKa.
Hanpsoxkenne U n DJIC E.
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OcHoBHast 00pa3zoBaTenbHas MporpaMma CperHero oomero oopazoBanus
MAQY COII Ne40 r. Tomcka

3axon Oma 11 yyacTKa LIETH.

DNEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh COTIPOTUBIIEHUS OJTHOPOJHOIO IPOBOHUKA OT €T0
JUIMHBI U IIJIOIIAIU [IOIIEPEYHOI0 CeYeHUs. Y ACIIBHOE COIIPOTUBIICHUE BEILIECTBA.

[locnenoBarensHOE, MapauIebHOE, CMEUIAaHHOE  COCAUMHEHHE  IPOBOJHMKOB.  Pacuér
pa3BeTBIEHHBIX AEeKTpHUeckuX 1enei. [Ipasuna Kupxroga.

Pabota snexrpuyeckoro Toka. 3akon Jxoyns—Jlenma.

MoOnHOCTh  ANEKTPUYECKOTO TOKA. TemioBas  MOIIHOCTb,  BBLAEIsAEMAas Ha PE3UCTOpE.

O/1C u BHYTpEHHEE CONpPOTUBICHME MCTOYHMKA TOKAa. 3akoH OMa Juid HOJHON (3aMKHYTOM)
EKTPUYECKOM 1enu. MOmHOCTh NCTOYHMKA TOKa. KopoTkoe 3ambikaHue.

KonzeHcarop B ienu oCTOSTHHOTO TOKA.

TexHnueckre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: AMIIEPMETP, BOJBTMETP, PEOCTaT,
CYETUHK JIEKTPUUECKOW SHEPIUU.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapsKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPsDKEHMS JUISL PE3UCTOpa, JaMIIblHAKaIMBaHUS
U CBETOJINO/1A.

3aBUCHUMOCTH COTIPOTUBIICHUSI IIMIIMHAPUIECKUX TPOBOIHUKOB OT JJIMHBI, IVIONIAIUITIOTIEPEYHOTO
CeueHHus U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COIPOTHBIICHUS TP MMOCTOSHHOMHAIPSKEHHUH.

[Ipssimoe n3mepenne 3/1C. KopoTkoe 3aMbIKaHN€ raJIbBAHUYECKOTO 3JIEMEHTA HOLEHKA
BHYTPEHHETO COIPOTUBIICHUS.

Crioco0OsI coeTMHEHUST HICTOYHUKOB Toka, DJIC GaTapeii.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEX Ty TIOJFOCAMU UCTOYHHUKA TOKA OT CUJIBITOKA B LETIH.

Yuenuueckuii sakcnepumenm, nabopamopmsie pabomsl, NPaAKMUKym
HccnenoBanue cMelaHHOTO COEIMHEHUSI PE3UCTOPOB.
W3mepenue yneiabHOro CONPOTUBIIEHUS TPOBOTHUKOB.
HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA OT HAIIPSDKEHUS JUIS JIaMITbl HAKaJTMBaHUs. Y BEJTMUEHUE
rpeJiena U3MEpeHus amnepMerpa (BOJIbTMETPA).
N3mepenne 3/]C 1 BHYTpEHHET0 CONMPOTUBIICHUSI HICTOYHUKA TOKA.
UccnenoBanue 3aBucumoctd DJIC rajapbBaHMYECKOrO 3JEMEHTa OT BpPEMEHHU MPU KOPOTKOM
3aMbIKaHUH.
HccnenoBanue pa3HOCTH NOTEHIIUAIOB MEX 1Y MTOJFOCAMH HCTOYHUKA TOKA OT CHJIBITOKA B LICTTH.
HccnenoBanue 3aBUCMMOCTH MOJIE3HOM MOIIIHOCTH HCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paziuunsix cpedax

DnekTpuyeckas MPOBOAUMOCTb Pa3IMYHBIX BEHIECTB. JJIEKTPOHHAs MPOBOJUMOCTb TBEPIBIX
METAJLIOB. 3aBUCUMOCTh COIIPOTHUBJIEHUS METAJLJIOB oT TEeMIIepaTyphl.
CBepXnpoBOAUMOCTb. DJIEKTPUUECKMT TOK B  Bakyyme. (CBOHCTBA  3JEKTPOHHBIX  ITYYKOB.
[TonynpoBoanuku. CoOCTBEHHAs! U MPUMECHAs! TPOBOAUMOCTH MOJYIIPOBOIHUKOB.
CgoiictBa p—n-niepexoa. [loaynmpoBogHHUKOBBIE TPHOOPHI.

DNEeKTpUYECKUH TOK B DBJEKTPOJMTAX. JNEKTPOJUTUYECKAs TUCCOLUALM.
Onektponus. 3akonsl Dapajes A ANEKTPOJIn3a.

DneKkTpuyeckuil ToK B razax. CamMoCTOATENbHBI M HECAMOCTOATENbHBIN pa3psii.
Paznuunble TuIbl camocTosTensHOro paspsaa. Monnus. [lnazma.

TexHuyeckue ycTpoMCTBa U MPAKTUUECKOE NMPUMEHEHHUE: Ta30pa3psAHbIE JaMIIbl, JIEKTPOHHO-
mydeBass TpyOKa, TMOIYMPOBOJHUKOBBIE NPUOOPBI: AMOJ, TPaH3UCTOP, (POTOAUOMA, CBETOIHO,
rajibBaHuKa, pahuHUPOBAHNE ME/IU, BHITUIABKA aTFOMUHUSA, DIEKTPOHHAS] MUKPOCKOTIHSL.

Jlemoncmpayuu
3aBUCUMOCTb CONIPOTUBIIEHUS METAJNIOB OT Temneparypsl. [IpoBoaumocTsb
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OcHoBHast 00pa3zoBaTenbHas MporpaMma CperHero oomero oopazoBanus
MAQY COII Ne40 r. Tomcka

JJIEKTPOJIUTOB.
3akoHsl 3nekTpoaun3a dapanes.

HckpoBoii pa3psaa 1 TpOBOAUMOCTb BO3yXa.

CpaBHeHME MPOBOAMMOCTH METAIOB U MOJYIPOBOAHUKOB.OJHOCTOPOHHSIS
MPOBOJMMOCTb AUOJA.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomvl, NPAKmMuKym
Habmonenue anekTposmsa.
W3mepenue 3apsiia 0JHOBAJICHTHOTO HOHA.
HccnenoBanue 3aBUCHMOCTH COMTPOTHBIICHHS TEPMOPE3UCTOPA OT TeMiepaTypbl. CHITHE BOJIBT-
aMIIEPHOM XapaKTEPUCTUKHU JUOJA.

Du3u4ecKnil NPAKTHKYM

CriocoObl mM3MepeHus: (U3MUECKUX BEJIIMYMH C HCIOJb30BAaHUEM AaHAJOTOBBIX M IHU(POBBIX
MU3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOJIIOTHBIE M OTHOCHUTEIbHbBIE
MOTPEIIHOCTH U3MepeHuil (pu3nyeckux BeauduH. OLeHKa rpaHul] TOrPEIIHOCTEN.

[IpoBenenne KOCBEHHBIX HM3MEPEHUN, WCCICIOBAHUN 3aBUCHUMOCTEH (DU3UYECKUX BEIHYHH,
MpOBEpKa MPEUIOKEHHBIX TUNoTe3 (BBIOOP M3 paboT, OMNMCAHHBIXB TEMAaTUYECKHUX pa3zenax
«YYeHHUEeCKU IKCIIEPUMEHT, Ja00paTOpHbIe pabOThI, MPAKTUKYM).

MexnpeamerHblie CBSI3U

Wzyuenne xypca ¢usukn yrayonénnoro ypoBHs B 10 kiacce OCYIIECTBISIETCSC YUETOM
COJZIeP)KATENLHBIX MEXKITPEIMETHBIX CBSI3€H ¢ KypcaMU MaTeMaTHKH, OWOJIOTHH, XUMUH, reorpaduu u
TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, C6A3AHHGIE C U3YYEHUEM MeEMOO008 HAYYHO20 NOZHAHUA:
sBJICHHE, HAyIHbIH (haKT, TUIIOTE3a, (pU3nUecKas BEIMYUHA, 3aKOH, TEOPUS, HAOI0IeHUE, SKCIIEPUMEHT,
MOJIETIUPOBAHUE, MOJIEITb, U3MEPEHUE, IOIPEIIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPBI, I (poBas
nmaboparopus.

Mamemamuxa: Peuienve cucreMsl ypaBHeHUH. JIuneliHas QyHkus, napadona, rumnepboia, ux
rpaduKu U cBoiicTBa. TpUroHOMeTpUYeCKHe GYHKIIUU: CHHYC, KOCHHYC, TAHTCHC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIAECCTBO. BEKTOPHI M MX MPOEKIMK HA OCH KOOPMHAT, CIOXKECHHE BEKTOPOB.

Buonozua: MexaHuveckoe IBUKCHHUE B )KUBOU MPHUPOJIE, TUPPY3HUsi, OCMOC, TEMIOOOMEH JKUBLIX
OpPraHu3MOB, TEIJIOBOE 3arps3HEHUE OKPYXKAFOIIEH CPEIbl, YTUIN3AIHs OMOOPTaHUYeCKOTo TOIUIHBA
IUTsl BEIPAOOTKHU «TEIUIOBOM» M 3JICKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKCHUE U KAITMIUISIPHBIC SIBIICHHS
B IIPUPO/IC, AIEKTPHUECKHE SBJICHHUS B )KHBOH IPUPOJIC.

Xumua: JUCKPETHOE CTPOCHHE BEIICCTBA, CTPOCHHE aTOMOB M MOJICKYJ, MOJIb BEILECTBA,
MOJIIpHAsI Macca, NOJIy4YeHUEe HAHOMATEPHUAJIOB, TEIUIOBBIC CBOMCTBA TBEPABIXTEN, KUJAKOCTCH U Ta30B,
KHUJIKAEC KPUCTAJUIBI, OJCKTPUYECKUE CBOWCTBA METAJUIOB, JJICKTPOJIMTUYECKAs JUCCOLMAIINS,
rajibBaHUKa, HJICKTPOHHAS] MUKPOCKOTIHSL.

T'eozpaghus: BnaxxHOCTD BO3/lyXa, BETPbl, 6apOMETp, TEPMOMETP.

Texnonocusn: npeoOpa3oBaHUE JBUKCHHH C HCIOJIb30BAHUEM MEXAaHHM3MOB, YUYET CyXOro W
KUJKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIUU (KPOHIITEWH, pelieTdyaThie KOHCTPYKIUH),
MCIOJIb30BAHME 3aKOHOB COXPAHEHUSI MEXaHHUKH B TEXHHUKE(THPOCKOT, BOJOMET U APYrHUe), IBUTATENb
BHYTPEHHETO CropaHus, MapoBas TypOuWHa, OBITOBON XOJIOAMIBHUK, KOHIWUIIMOHEP, TEXHOJIOTHH
MOJIyUeHHUSI COBPEMEHHBIX MaTepuajoB, B TOM UHCJIE€ HAHOMATEpUaJoB, M HAHOTEXHOJOTHH,
ANIEKTPOCTATUYECKAsT  3alllUTa,  3a3eMJICHHE  AJIEKTPONpHOOpOB,  Ta3opa3psiiHbIE  JIAMIIBL,
MOJIYTIPOBOIHUKOBBIE IPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pazgen 1. DnekTpoamHamMmuka
Tema 1. Maznummnoe none
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B3anMojeiicTBre NOCTOSAHHBIX MAarHUTOB M IIPOBOJHUKOB ¢ TOKOM. MaruutHoe nosue. Bekrop
MAarHUTHOM MHAYKIMH. [IpyHIMI Cynepno3uuyuy MarHUTHBIX 0JIed. JIMHUM MarHUTHOW MHIYKIUH.

MaruutHoe 10JI€ TPOBOJHHMKA C TOKOM (IPSAMOro IPOBOJHHMKA, KATYIIKUU KPYTOBOTO
BUTKa). OneIT Dpcrena.

Cuna Amrepa, €€ HanpaBJICHUE U MOIYIIb.

Cuna JlopeHua, €€ HarpaBji€HHE U MOJYJb. JIBM)KEHHE 3apsyKEHHOW 4YaCTHUIbI B OJHOPOJHOM
MarHuTHOM ToJie. PaboTa cumer Jlopera.

MarnutHoe nose B Bemectse. @eppoMarHeTUKy, napa- U AMaMarHeTHKU.

TexHuueckre yCTpoMCTBa M TEXHOJIOTMYECKUE MPOLECCHl: IPUMEHEHHUE MTOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, JJIEKTPOJBUraTenb SKoOH, YCKOPUTENH 3JIEMEHTAPHBIX
YacTHLI.

OcHoBHast 00pa3zoBaTenbHas MporpaMma CperHero oomero oopazoBanus
MAQY COII Ne40 r. Tomcka

Jlemoncmpayuu
Kaprtuna nuHUN WHIYKIIMA MarHUTHOTO TIOJISL TIOJIOCOBOTO M ITOJKOBOOOPA3HOTOMOCTOSIHHBIX
MAarHuTOB.

KaprtrHa nuHMEA MarHWTHOM WHAYKUMH TOJS JUIMHHOTO IPSIMOTO MPOBOJHUKA M3aMKHYTOTO
KOJIBLIEBOTO IPOBOJIHHUKA, KATYIIKH C TOKOM.

B3anmopeiictBue AByX MpOBOJHUKOB ¢ TOKOM.Cuia

Awmrmepa.

[erictBue cuitel JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

Habmronenue nBukeHus mydka 3JeKTPOHOB B MArHUTHOM TIOJI€.

[TpuHIMNI OeHCTBUS NIEKTPOU3IMEPUTEIHLHOTO TPUOOpa MarHUTOIIEKTPUUECKONCHCTEMBI.

Yuenuueckuii saxcnepumenm, nabopamopmsie padomsl, NPaKMuKym
HccnenoBanrne MarHuTHOTO MOJIS MOCTOSHHBIX MarHuToB. M cclienoBaHue CBOMCTB
(dheppoMarHeTUKoOB.
HccnenoBanue neicTBUs MOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM.M3Mepenue
cuibl AMmriepa.
W3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.
Omnpenenenrne MarHUTHOM MHIYKIIMKA HA OCHOBE MU3MEPEHHs CUJIbl AMIepa.

Tema 2. InekmpomazHumHas UHOYKUUA

SIBnenue 3nekTpoMarHuTHOM MHAYKIKU. [I0TOK BekTopa MarHuTHOM MHAYKUKUK. DJC HHAYKIWH.
3aKoH 3JieKTpoMarHutHor uHaAykiuu dapanes. Buxperoe snekrpudeckoe noje. Toxku Dyko.

OJIC wHAYKIMK B MPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MarHuTHoOM moJie. [IpaBuio

Jlenra.

NunykruBHoCcTh. KaTymika MHIYKTUBHOCTH B 1M MTOCTOSIHHOTO TOKA. SIBI€HHE CaMOMHIYKIIHH.
O/1C camonHAYKIHH.

DOHeprusi MarHUTHOTO TMOJsi KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MoOJIe.

Texuuyeckre yCTpONCTBA M TEXHOJOTMYECKHE MPOIECCHl: HHAYKIIMOHHASA TMeYb, COJCHOU],
3alllUTa OT JEKTPU3AIMHU TEJ IPHU IBH>)KEHUH B MAarHUTHOM T10J1€ 3eMJIH.

Jlemoncmpayuu
HabGnronenue siBneHus 31eKTPOMarHUTHOM MHIYKIHH.
Hccnenosanue 3apucumoctd 9J1C MHAYKIMU OT CKOPOCTH U3MEHEHHSI MArHUTHOTOIIOTOKA.
IIpasuiio Jlenna.
[Tagenue MmaruuTa B amOMUHUEBOM (MeHOM) TpyOe. SIBneHMe
CaMOMHIYKIIVH.
Hccnenosanue 3aBucumoctu D/]C caMOMHIYKIIMM OT CKOPOCTH M3MEHEHMS CUJIBITOKA B LIETIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl, NPAKMUKyMm
UccnegoBanue  sIBIIGHUS  DJEKTPOMArHUTHOW  HMHJYKIUU.
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OcHoBHast 00pa3zoBaTenbHas MporpaMma CperHero oomero oopazoBanus
MAQY COII Ne40 r. Tomcka

Onpe;[eﬂeHHe HHAYKIOIHUU BUXPCBOT'O Mar"guTHOIO I10JIA.
HccnenoBanue sIBICHNUs CAMOUHTYKIUU.
C6opka MozieNH MEKTPOMArHUTHOTO TeHepaTopa.

Paznen 2. KosieGaHusi 4 BOJIHBI
Tema 1. Mexanuueckue Konebanus

Konebarenpnas cucrema. CBOOOAHBIEC KOJICOAHUSI.

INapmonnueckue koneOanus. KrnHemaTMueckoe U JMHAMUYECKOE ONMCAHHWE. DHEPreTU4ecKoe
OmnMCcaHue (3aKOH COXpaHEHUs MEXaHWYeCKOW »sHepruu). BpiBojg AMHaMUYECKOro OMNMCaHUS
TrapMOHUYECKHUX KOJICOAHHUI U3 UX SHEPreTUIECKOTO M KHHEMAaTHYECKOTO OTACAHMSL.

Ammumuryna u ¢aza konebaHui. CBS3b aMIUIUTYIbl KOJIEOAHMM MCXOJHOW BEIMYMHBI C
aMIUIUTYy1aMU KoJieOaHui e€ CKOPOCTH U YCKOPEHUS.

Ilepuon m yactora kosieGanuil. [lepron Manbix cBOOOAHBIX KOJ€OaHUN MaTEeMaTHUYECKOTO
MasTHUKA. [lepro cBOOOJHBIX KOJIEOaHUN TPY)KMHHOT'O MasiTHUKA.

[Tonatue o 3aryxaromux kosieOaHusX. BeiHyxkeHHble kosneOanus. Pesonanc. Pe3zonancHas
KpuBas. BrnusiHue 3aTyxaHust Ha BUJI p€30HAHCHOM KpUBOW. ABTOKOJIEOaHMUS.

Texnuueckre yCTpOHCTBA U TEXHOJOTMYECKHE TMPOIIECCH: METPOHOM, Yachl, Kayellu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, celicMorpad.

Jlemoncmpayuu
3anuce K0j1e0aTeIbLHOr0 ABHKEHUS.
Habmonenue HE3aBUCHMOCTH nepuoja  MalbIXx  KosebaHWl  Tpy3a Ha HUTHU

oT aMHJ'II/ITYJII)I.

HccnenoBanue 3aryxaronux Kojie0aHUN U 3aBUCUMOCTHU TEeproja CBOOOIHBIXKOJICOAHHH OT
COTIPOTHUBIICHHUS.

HccnenoBanue konebanuii rpy3a Ha MaCCUBHOM MPYKUHE € 1ETbI0 (POPMUPOBAHUS
MpeACTaBICHUH 00 UIeaTbHOW MOJIETH PY>KMHHOTO MasTHUKA.

3aKkoH COXpaHEHUs PHEPTUHU TIPH KOJIeOaHUAX Tpy3a Ha pyxuHe.McciaenoBanue

BBIHYKJICHHBIX KOJICOaHUH.

Ha6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol, NPaKMuKym
N3mepenue nepuoa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.V3yueHue
3aKOHOB JIBI)KEHHUS TeJa B X0 KojieOaHUil Ha YIPyTroM I0/IBece.
W3ydenue nBukeHus] HUTAHOTO MasiTHHKA. [Ipeobpa3zoBanue
SHEPrUu B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMILUIUTY/IbI 3aTyXatolux konedanuii.Ficcnenosanue
BBIHYX/ICHHBIX KOJIeOaHUM.

Tema 2. dnexkmpomazHumnvle Konedanus

Konebarenbubiit  koHTYp. CBOOOHBIE DIIEKTPOMAarHUTHBIE KOJeOaHUS B UACATHLHOM
kojebarenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMITUTY/BI 3apsaa KOHACHCATOPAC aMILIUTYI0H
CHJIBI TOKA B KOJIe0aTEIbHOM KOHTYpE.

3aKOH COXpaHEeHUs SHEPTUH B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

3aryxarlue IeKTPOMarHuTHbIe Kojebanus. BIHYX/IeHHBIE SIEKTPOMArHUTHBIE KOJICOaHMSL.

IlepemenHbIl TOK. MOIIHOCTE NMEPEMEHHOIO TOKA. AMIUIMTYIHOE U JIEHCTBYIOLIEE 3HAUYCHHE
CHJIBI TOKA U HANPSDKEHUS MPH pa3IndHON (popMe 3aBUCUMOCTH NIEPEMEHHOTOTOKA OT BPEMEHHU.

CuHyconanbHbII IepeMEHHBIN TOK. Pe31cTop, KOHAEHCATOP U KaTyllIKa HHIYKTUBHOCTH B LIENU
CHUHYCOM/IaJIbHOTO MIEPEMEHHOI0 TOKa. Pe3oHaHc TokoB. Pe30HaHC HanpsKeHUil.

WneanbHblil Tpanchopmarop. [IponsBoacTBo, nepenada u NoTpedIeHUE HEKTPUYECKON SHEPTHH.

OKOJIOTUYECKME PUCKH TpU MPOU3BOACTBE AMEKTpodHepruu. KynbTypa HCHosb30BaHUs
JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHuyeckne ycTpoilcTBa M TEXHOJOTMYECKHE IPOLECCHI: JIEKTPUUECKUN 3BOHOK, FEHEPATOP
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MEPpEMCHHOT'O TOKA, JIMHUHU JJICKTpOHICpeaa.

Jlemoncmpayuu
CB000HBIE HIIEKTPOMArHUTHBIE KOJICOAHUSI.
3aBUCUMOCTb 4aCTOThI CBOOOJIHBIX KOJIEOAHUM OT MHIYKTUBHOCTH M EMKOCTHUKOHTYpA.
OciorpamMmsl JIEKTPOMAarHUTHBIX KoJjiebaHuil. ['enepatop
HE3aTyXaIoUIUX JIEKTPOMarHuTHBIX Kojebanuit. Moiensb
3JIEKTPOMArHUTHOTO F'€HEPATOPA.
BoiHyXIeHHbIE CUHYCOUJAJIbHBIE KOJIEOaHNUs.
Pe3ucrop, karyika UHAYKTUBHOCTH M KOHJIEHCATOP B LIENIH IEPEMEHHOTO TOKA.
Pe3onanc npu MOCJIE0BATEILHOM COEIMHEHUU pe3ucTopa, KaTyLIK{
MHIYKTUBHOCTH U KOHJIEHCATOpa.
YcTpoicTBO M PUHIMI AecTBUS TpaHchopmaropa. Moaenb
JIMHUM JIEKTPOIepeiauH.

Vuenuueckuii sxcnepumenm, 1ab6opamopHuvle pabomsi, NPAKMUKym

Nzyuenue tpancopmaropa.

HccnenoBanue MepeMEHHOTO TOKa  4epe3  MOCIeI0BaTEIHHO COCMHEHHBIC
KOHJICHCATOP, KaTyIIKy H PE3UCTOP.

HabnroeHnue a1eKTpoMarHiTHOTO pPE30HAaHCA.

HccnemoBanue pabOThI MCTOYHUKOB CBETA B IICITH NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKMpoMAZHUMHbLE 6OIHbL

MexaHnudeckre BOJIHBI, YCIOBUSI MX pacrpocTpaHeHus. [lomepeunble ¥ MpOAOJIbHBIC BOJHBI.
[lepron, cKOpOCTh paclpocTpaHEHUs] W JAJuMHA BoJIHBL. CBOICTBAa MEXaHMYECKHX BOJIH: OTpaK€HUeE,
npenomiieHrue, naTephepeHIus u qudpaKiius.

3Byk. CkopocTh 3ByKa. [ poMKkocCTh 3ByKa. Beicota Tona. TemOp 3Byka.lllymoBoe

3arpsi3HEHUE OKPYXKAIOIe cpebl.

DNeKTpOMarHUTHbIE BOJHBL.  YCIOBHS  M3Iy4YeHHs  3JIEKTPOMAarHUTHBIX BOJIH.

- -2 o
B3aumnas opueHTaius BEKTOpOB F, B, v B 3IeKTPOMArHUTHOMU BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MPEIOMIICHHE, TIOJIApH3alisa, HHTepPEpeHIINs
1 mudpakims.
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IIIxama OJICKTPOMArduTHBIX  BOJIH. HpI/IMeHeHI/Ie SJICKTPOMAruuTHBIX  BOJIHB TCXHUKEC U 6bITy.
[IpuHnunel  paguocBsi3u W TeleBUACHMs. Pamuosiokanus.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.
TexHuueckue ycTpouCTBa M IIPAKTUYECKOE NPUMEHEHME: MY3BIKAJIbHBIE MHCTPYMEHTHI, pajap,
panuonpuéMHUK, TeJIeBU30D, aHTeHHA, TenedoH, CBYU-nieus, ynpTpa3ByKoBas IUArHOCTHKA B TEXHHKE
U MCOUIINHC.

Jlemoncmpayuu
O0pazoBaHue U paclpoCTpaHEHHUE MTOTIEPEUHBIX U MPOJA0IbHBIX BOJIH.KosieOmromieecs Teno kak
HMCTOYHUK 3BYKa.
3aBUCHUMOCTD UIMHBI BOJIHBI OT YacTOTEI KoseOaunii. HaOmronenue
OTpaXeHUsI U MPEJIOMIICHUSI MeXaHn4ecKuX BoJIH. Habmonenue
nHTepPepeHNN U TUPPAKIIMI MEXaHUYECKUX BOJIH. AKYCTHUECKUN
pe30HaHC.
CpoiicTBa yibTpa3ByKa U €ro IpUMEHEHHE.
Halnrogenue cBs3u TpOMKOCTH 3BYKA M BBICOTHI TOHA C aMIUTMTYAOW M YaCTOTOWKOJICOaHUH.
HccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, MPEJOoMIICHUE,NOIsIpU3alus,
Iudpakuus, HHTephepeHIns.
Ob6napyxeHue nHOPaKPaCHOTO U YIBTPAPHOIETOBOTO U3TyUEHUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabombi, RPAKMUKYM
N3yuenne napameTpoB 3ByKOBOU BOJIHBI.
N3ydeHne pacripocTpaHEHMs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka

[IpsimonuHeliHOE pacnpoCcTpaHEHHE CBeTa B OJHOpPOAHON cpenme. JIyd cBera.
To4euHbIil HCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxeHus cBera. IlocTpoeHne W300pPAKCHHUIB IJTIOCKOM
3epkaie. Chepuueckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOJIOTHBIM MOKa3aTeNlb MPEIOMIICHHSL.
OTHOCUTENBHBIN MOKa3aTeNnb npeaomieHus. [IocTOSHCTBO YacTOThI CBETau COOTHOIICHUE JIJIMH BOJIH
IIPH Mepexoe MOHOXPOMATHYECKOIO CBETa Uepe3 rpaHuiIly paszjesa ABYX ONTHUYECKUX CPes.

Xon nmyueii B mpusme. Jucnepcus cera. CinoxHbIil coctaB 6enoro cBera. LIBer.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroy NoJHOTO BHYTPEHHETO OTPaXKEHUSI.

Cobuparoniue u pacceuBaronue nuH3bl. ToHkas nauH3a. DOKYCHOE PACCTOSHUE M ONTHUYECKas
CHJIa TOHKOW JHH3bl. 3aBUCUMOCTh (POKYCHOTO pACCTOSIHUS TOHKOU c(hepruecKoi JTUH3BI OT €
TF€OMETPHUH U OTHOCUTENILHOTO MOKa3aTeNANpeOMICHHUS.

dopmyrna TOHKOM JTUH3BL. YBEIMUYEHUE, TaBAEMOE JINH30H.

Xoa nyda, IPOUIEALIETO JIMH3Y INOJA IPOU3BOJBHBIM YIJIOM K €€ IJIaBHOM ONTHUYECKOHW OCH.
[TocTpoenue n3o00pa’keHU TOUKU U OTpe3Ka MPsIMOM B COOMPAIOLINX MPACCEHBAIOIIUX JIMH3AX U UX
CUCTEMAX.

Ontuueckue nmpubopsl. Pazpemaronias cnoco6HocTs. ['1a3 kak ontuyeckasicucreMa.

IIpenens IpUMEHMMOCTH T€OMETPUUECKON ONITUKHU.

BonnoBas ontuka. MHTepdepenuns cBera. KorepeHTHble HCTOYHMKH. YCIIOBUS HAOIIOAECHUS
MaKCUMYMOB U MHUHUMYMOB B MHTEp(EpPEHLUOHHON KapTHHE OT JABYX KOTE€PEHTHBIX MCTOYHHKOB.
[Tpumeps! KI1acCHUECKUX UHTEP(PEPEHLIMOHHBIX CXEM.

Hudpaxmus ceera. udpaxkuronHas pemeérka. YcinoBue HaOM0IeHHS TI1aBHBIXMAaKCUMYMOB TIPH
Ma/IECHUM MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PPAKLUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoiicTBa U TEXHOJOTHUECKUE MPOLIECCHI: OUKH, JIyIa, IepUCKOTI, (oToarmnapar,
MHUKPOCKOTI, MPOEKIIMOHHBIN amnmapar, IpOoCBETICHNUE ONTUKU, BOJIOKOHHAS ONTHKA, AU(paKIHOHHAs
peéTka.



( == PegepancHbii
locynapcTBeHHBIA
O6pasoBaTtensHbin

@" CTAHDAPT

OcHoBHast 00pa3zoBaTenbHas MporpaMma CperHero oomero oopazoBanus
MAQY COII Ne40 r. Tomcka

Jlemoncmpayuu
3akoHbI OTpakeHUs cBeTa. VccnenoBanue
IIPEJIOMIIEHHUS CBETA.
Habnronenue moyiHOro BHYTpEHHETO OTpaykeHHs. Moeb CBETOBO/IA.
HccnenoBanue xojia CBETOBBIX MYYKOB Y€pe3 MJIOCKONAPAJUIENIbHYIO IJIACTUHY UIIPU3MY.
UccnenoBanue cBoicTB n300pakeHu# B muH3ax.Moaenu
MHUKPOCKOTIa, TEIECKOIIa.
HabGmonenne  wHTepdepeHIMU  CBETa.
HaGnronenne 1BETOB TOHKHUX IUIEHOK.
HaGnronenue nudpaxiuu ceera.
N3ydenne quppakiiMOHHOMN PEmETKHU.
Ha6nronenue nudpakiimioHHOTO CIIeKTpa.
HaGnronenue aucnepcun cera.
Habmronenue nonsipuszanuu cBera.
[TpumMeHeHwe NOISIPOUIOB ISl H3YYEHUSI MEXaHUYECKUX HATPSHKSHHA.

Yuenuueckuii saxcnepumenm, nabopamopmsie pabomsl, NPaKMUKym
N3mepenue nokaszarens NpeaoMIeHHs CTEKIIA.
UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUSI OT BeEIIeCcTBa (Ha MPUMEPEKHUIAKUX JIUH3).
N3mepenue GpokycHOTO paccTOsIHUS paccenBaromux JuH3. [lomydyenne
n300paxkeHus B CUCTEME U3 TIOCKOTO 3epkaia u JuH3blLIlonyuenue
M300pakeHUs B CUCTEME U3 JBYX JIMH3.
KoHcTpyrnpoBaHue TeneCKOMMUECKUX CUCTEM.
Ha6nronenue nudpakmmm, nHTEpPEPEHIINH U TIOJIIPU3AINHI CBETA.

N3yuenune nonspusaium cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH AMAJIeKTprKa. M3yuenue

WHTEep(DEPEHITNHN JTA3ePHOTO U3TyYEHHUS Ha IBYX IIEISX.

Ha6nronenue nucnepcun.

Hab6nronenue u uccnenoBanue nudpakiimoHHoro crnekrpa.zmepenue

JJIMHBI CBETOBOM BOJIHEI.

[Tonyyenue  cmekTpa  HM3JIy4YeHUs  CBETOAMOJA  MPU TOMOIIM  JUPPAKIIUOHHOU
PEIIETKMY.

Pa3nen 3. OcHOBBI CIeNHMATbHOM TEOPUH OTHOCUTEJIBLHOCTH

['paHunpl TPUMEHUMOCTH KJIACCHMYECKOW MexXaHukHu. [locTymarbl crnenuanbHOM TEOpUHu
OTHOCHTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM MHTepBall. I[IpeoOpa3zoBanms JlopeHna. YciioBue NMPUYUHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKpaIlleHUE JUTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBL.

CBs13b MacChl € 3HEPIUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTULIBl. DHEPTUs IOKOSL.

Texnuueckre ycTpoicTBa U TEXHOJOTMYECKHE TMPOIECCH: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTEIHU 3apsKEHHBIX YACTHIL.

Yuenuueckuii sxcnepumenm, 1ab6opamopHuvle pabomsi, NPAKmMuKym
OmnpeneneHne UMIYJIbCa W SHEPrUM PEISATUBUCTCKUX dacTHll (o QoTorpadusM TpeKkoB
3apsHKEHHBIX YaCTHUIl B MATHUTHOM I10JIE).

Pa3nen 4. KBantoBasi pusuka
Tema 1. KopnyckynapHo-60110860it dyanusm

PaBHOBecHOE TeIuIOBOE M3IydeHHe (M3NydeHHe abCoJIIOTHO YEPHOTO Tena). 3aKOH CMEIIeHHUs
Buna. ['mnoresa I1nanka o kBaHTax.

@OTOHBL. DHEPrHsl U UMITYJIbC (POTOHA.

®otosdpdext. Onbitel A.I'. CroneroBa. 3akonbl ¢Gorodddekra. YpaBHeHHe DUHIITEHHA IS
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dotorddekra. «KpacHas rpanuna» Gotodrddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JABJCHHUE CBETAa HAa aOCOIIOTHO MOTJIOIIAOUIYI0 U aOCOJIOTHO
oTpaxaroiyto nosepxsocts). Onbitel I1.H. JleGenena.

Bosnoseie cBoiicTBa yactuil. Bonnsl e bpoitna. yiuna Bonusl ae bpoins upazMepsl o0nactu
JIOKaNM3alu ABKYILeNcs yacTullbl. KopnyckynsipHo-BoJHOBON nyanu3M. Judpakius 31eKTpoHOB Ha
KpHUCTaJljiax.

Crnemmduka n3mepennii B Mukpomupe. CooTHomeHus HeonpenenénHocteil [ eitzenbdepra.

TexHuueckre yCTpOHCTBA U TEXHOJOTMYECKHE MPOLECCHI: CHEKTPOMETP, (POTOIIEMEHT,
(boToaTINK, TYHHETIBHBII MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOINO/I.

Jlemoncmpayuu

®oTo3(h(PeKT Ha yCTAaHOBKE C IMHKOBOM TJIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHEro poToaddekra.

UccnenoBanue 3aBUCUMOCTHU CONPOTHUBIICHUS MOJTYTIPOBOTHUKOBOT
OCBEILEHHOCTH.

Ceeroauo.
Conneunas OaTapes.

Vuenuueckuii sxcnepumenm, 1ab6opamopHvle pabomoi, NPAKMUKyM
HccnenoBanue potopesncropa.
N3mepenue nocrosiaao# [1nanka Ha ocHOBe uccnenoBanus Gorodrddekra.lccnenoBanue
3aBUCHMOCTH CHJIBI TOKA Yepe3 CBETOJINOJI OT HANPSHKEHUSI.

Tema 2. Duzuxka amoma

OnpITbl 1O HUCCIIEOBAHUIO cTpoeHuss  aroma. Ilmanerapnas MOJENTh  aToMa
Pezepdopna.

[Tocrynater bopa. W3nydenne u mornomnieHue (OTOHOB MPHU TEPEXOJE aToMac OJHOTO
YPOBHSI SHEPTUM Ha IPYroMu.

Bunpl ciektpoB. CiekTp ypoBHEHN sHEpruu atoma Bogopoaa.ClioHTaHHOE U

BBIHYXJICHHOE H3JydyeHue cBeta. Jlazep.

Texuuueckue ycTpoilcTBa M TEXHOJOTHYECKUE MPOLIECCHI: CHEKTPaIbHBIA aHATN3
(ciekTpockom), Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu
Mogenb onbita Pezepdopna. Habmroaenue
JIMHEWYATBIX CIICKTPOB.
YCTpoHCTBO U IeHCTBUE CUETUNKA HOHU3UPYIOMUX YacTHIl.OnpeaeneHue JIMHbI
BOJIHBI JIA3EPHOTO U3ITy4EHUSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl, RPAKMUKYM

Habnronenue nuHeHyaToro cuexkTpa.

Hccnenosanue CIEKTpPa  Pa3pEKEHHOIO aTOMAapHOrO0  BOJOpPOJAa UM W3MEpPEHUE
nocTosiHHOM Punbepra.

Tema 3. Dusuxa amomno20 A0pa u I1eMEHMAPHBIX YACMUY

Hyknonnas monens sapa I'eitzendepra—Banenko. 3apsn sapa. MaccoBoe yucnosipa.
N3otomsl.

PagnoaktuBHOCTB. Anbda-pacnan. DJIEeKTPOHHBIA U MO3UTPOHHBIA OeTa-pacma.
I'amma-usiyuenue.

3aKkOH paJuMOaKTHUBHOIO pacrnajga. PaguoaktuBHble wu30TOnmbBl B mpupoge. CBoiicTBa
MOHM3HPYIOIIETo U3IyueHHs. BiusHue paluoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcrecTBeHHBIH (oH
n3iydeHus. Jlosumerpus.

DHeprus cBs3M HYKJIOHOB B Aape. SAnepubie cuibl. Jledekt maccel siapa.

Snepubie peakuuu. Jlenenue U cuHTe3 sAep. SnepHbie peaktopsl. IIpoOnemsl ymnpaBiseMoro
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TEPMOSJIEPHOTO CUHTE3a. DKOJIOTHYECKUE ACTIEKTHI PA3BUTHS SIIEPHON SHEPIrEeTUKH.
MeTonpl  perucTpallid M UCCIIEIOBaHMUS  JIEMEHTapHbIX 4YacTull. {DyHAaMeHTaJIbHbIE
B3aUMOJICUCTBHS. bapuOHbI, ME30HBI U JICITOHBI.

[IpencraBnenue o CrangaptHoi Moaenu. KBapk-riitooHHas MOJIENb aJJpOHOB.

OcHoBHast 00pa3zoBaTenbHas MporpaMma CperHero oomero oopazoBanus
MAQY COII Ne40 r. Tomcka

®uszuka 3a npeaenamu CranaapTHod monenu. Témuas Marepust u TéMHast SHeprus. ETuHCTBO

(bu3n4ecKoil KapTHHBI MHpA.

TexHn4ueckue yCTporucTBa U TEXHOJIOTMYECKHUE MTPOLIECCHI: T03UMETP, KaMepa BuibCcoHa, siaepHbIi
peakTop, TEPMOSIEPHBIN peakTop, aTOMHasi 60M0a, MAarHUTHO- Pe30HaHCHAsi ToMorpadus.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomul, npakmuxym VccienoBannue TpeKoB
yacTull (1o rotoBeIM (poTorpadusm). MccnenoBanue paanoakTuBHOTo (hoHa ¢
UCIOJb30BaHUEM JI03uMeTpa.M3yuenne nornomenus 0eTa-4acTul] aTlOMUHHEM.

Pa3nes 5. DjieMeHTHI ACTPOHOMUM M ACTPOPU3NKH

Otanbl pa3BUTUS acTpoHOMuH. [IpuKiIagHOE W MHUPOBO33PEHUYECKOE 3HAYCHUE ACTPOHOMUHU.
[TpuMeHUMOCTh 3aKOHOB (DM3HUKHU 17151 00BSICHEHUS TPUPOIHI KOCMUYECKUXOOBEKTOB.

Metonpl  acTpoHOMUYECKMX  ucciaefoBaHuid.  COBPEMEHHBIE  ONTUYECKUE  TEJIECKOIIBI,
pagroTeNIeCKOTbI, BHEATMOC(EepHast aCTpOHOMMUSI.

Bun 3B€3qH0TO HeOa. Co3Be3aus, ssipkue 3BE31bI, TUIAHETHI, NX BUAUMOE JBIDKeHUE. CoHeIHast

cHucTeMa.

Counie. ConHeyHasi akTUBHOCTb. McTounuk sHeprum CoJiHIa U 3BE31.

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKH. JHarpamMma «CHEKTPabHBIA KJIACC — CBETUMOCTBY.
3BE3abI TJIABHOM IOCJIENOBATEILHOCTH. 3aBHCHUMOCTbL «Macca — CBETHUMOCTBL» JUIA 3BE31 IJIaBHOM
rocJjen0BaTeNbHOCTH. BHyTpeHHee ctpoeHue 3BE37. COBpeMEHHBIE MTPEACTABICHHS O MTPOUCXOKICHUH
u >Bostrornu CoJtHIIa U 3BE311. DTanbDKU3HU 3BE3 L.

Muneunsriii [Iyte — Hama ['anaktuka. [Tonoxxenue u npuxenne Cosnnua B ['anakTuke.
Tunel ranaktuk. PaguoranmakTuku u kBazapbl. YEpHBIE ABIPHI B SApax rajJakTHK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa06ma. Pasz0eranme ramakTuk.
Teopust bosbioro B3psiBa. PenukTOBOE U3TyYEHHUE.

Macmrabnas ~ cTpyktypa  Bcenennoid.  MerarajgakTuka.

Hepeménnsie mpo6ieMbl aCTpOHOMUM.

Yuenuueckue nabnrooenus

HaOmonenuss 3BE3AHOTO HeOa HEBOOPY)KEHHBIM TJIA30M C HCIOJB30BAaHWEM KOMITBIOTEPHBIX
MPWIOKCHUH JIJIST OTPEICIICHUS IOJIOXKEHUS HEOCCHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3iusi CeBepHOTro MoNymapus U SpKue 3BE3/bI.

HaGnronenus B teneckon JIyHbl, MIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTIIICHHH.

Du3uvecKknii NPaKTHKYM

CrnocoObl nM3MepeHHs (U3NYECKUX BEJIMYMH C MCIIOJIb30BAaHMEM AHAJIOTOBBIX M LU(POBBIX
U3MEPUTENbHBIX TPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM. AOCOJIOTHBIE U OTHOCHUTENIbHbIE
MOTPEUTHOCTH U3MEpEeHUH pU3nuecKuX BennuuH. OLeHKa IPaHull OTrPeLIHOCTEH.

IIpoBeneHne KOCBEHHBIX H3MEPEHUM, HCCIEOBAHUN 3aBHCHMOCTEH (HU3MYECKUX BEIMYUH,
MpOBEpKa MPEUIOKEHHBIX TUIOTE3 (BBIOOP M3 PabOT, OMMCAHHBIX

B TEMATUYCCKUX pa3aciiax «Y4eHUYECKUMN OKCIICPHUMCHT, na60paT0prIe pa60TBI, HpaKTI/IKYM»).

O0o0marniee noBTOpPEHUE

OO6o0meHre W cucTeMaTu3alus CoAepkKaHUs pa3ieloB Kypca «MexaHuKay,
«MounekynspHas (GU3HKa U TEPMOAMHAMUKAY, « DNEKTpoauHaMuKay, «Konebanus uBoiHb, «OCHOBBI
CHENHalbHON TEOpUU OTHOCUTENbHOCTH», «KBaHTOBas (usmkay,
«DNeMEeHTBI aCTPOHOMHHU U aCTPOPUIUKI.

Ponp ¢usukm U acTpOHOMUU B HKOHOMUYECKOM, TEXHOJIOTUYECKOU, COIMATBHON U ATHYECKOU
chepax AeATEeNbHOCTH YENOBEKa, pOJib U MeCTO (PU3UKM U aCTPOHOMHUHUB COBPEMEHHOW HayYHOU
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KapTUHE MUPA, 3HAYECHUE ONUCATENIbHOM, CUCTEMAaTU3UPYIOLIEH, OOBACHUTEIBHON U MPOTHOCTUYECKON
¢bynkuuit ¢pusznyeckoi Teopuu, posib (puznYeckoi Teopur B (HOPMUPOBAHMU MPEACTABICHHN O
¢u3nveckoil KapTUHE MHpa, MECTO (PU3MUYECKOH KapTUHBI MUpa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEACTABICHUMN O IIPUPOJIE.

OcHoBHas 00pa3oBaTelbHAs ITpOrpaMMa CpelHero ooIero oopa3oBaHus
MAOY COII Ne40 r. Tomcka

MexnpeameTHble CBSI3U

Wzyuenne xkypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce oOcCymIecTBISETCAC YIETOM
CoJIepKaTeNIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypcamMu MaTeMaTHKd, OWOJIOTHUHU,XUMUH, Teorpaduu u
TEXHOJIOTUHU.

Mestwcnpeomemmnvie nonamus, C6A3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHHE, HAy4HbII (aKT, THIIOTE3a, (Pru3ndecKas BeIMUNHA, 3aKOH, TEOPHs, HAO0IeHUE, SKCIIEPUMEHT,
MOJENUPOBAaHUE, MOIEh, U3MEPEHUE, OTPEIIHOCTH U3MEPEHNUN, U3MEPUTEIbHBIE PUOOPHI, IU(PpOBast
nmaboparopus.

Mamemamuxa: Pemenne cucremsl ypaBHEHMH. TpuUroHomerpuueckue (yHKLIHU: CHHYC,
KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. BEKTOPHI M UX MPOEKIUH
Ha OCH KOODPJMHAT, ClI0KeHHE BEeKTOpoB. [Ipon3BoiHble snemeHTapHbIX GyHKui. [Ipusnaku nonodus
TPEYroJbHUKOB, ONPeIeIeHNE IIIOLaAN MIOCKUX QUTyp U 00bEMa Tel.

Buonozusa: >nekTpuyeckue SBIECHUS B JKUBOW INpHpOJE, KoyieOaTelbHble IBUKEHUS B JKHUBOM
MIPUPO/IE, IKOJIOTUYECKUE PUCKHU MPU MPOU3BOACTBE AIEKTPOIHEPT UM, SJIEKTPOMAarHUTHOE 3arpsi3HEHHe
OKpY)Kalolllel Cpefbl, YIbTpa3ByKOBasi JAMATHOCTUKAB MEIUIMHE, ONTUYECKUE SIBJIICHUS B YKUBOM
IpHUpOJIE.

Xumus: CTpPOGHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPHABIX TEN, MeXaHH3MbI
00pazoBaHus KPUCTATUIMUECKON PEMIETKH, CIIEKTPATbHBIN aHAIIN3.

Teozpaghua: MarHuTHbBIE TONIOCA 3€MJM, 3al€XKH MArHUTHBIX pPyZA, (OTOCHEMKA 3EMHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: npuMeHeHNE OCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JEKTPOABUTaTelb ko0,
reHepaTop MEePEeMEHHOI0 TOKa, WMHAYKIMOHHAs Tedb, JIMHUHM 3JIEKTpolepenad, 3JIeKTPOIBUIATENb,
pazap, paauonpuéMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBY-neub, ynpTpa3ByKoBasi IUarHOCTHKA B
TEXHHKE, IPOEKIIMOHHBIH anmapar,BOJIOKOHHAs ONTHKA, COJIHEYHAsI OaTapesi, CTyTHUKOBbBIE IPUEMHUKH,
siIepHAast SHEPreTUKa U HKOJIOTUYECKUE aCTIeKThI €€ pa3BUTHSL.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIC pe3yjibTaTbl OCBOCHMUS yqe6H0r0 npeamMceTa «Du3nka» JOJHKHBI OTpaxXaTb
FOTOBHOCTh M CIOCOOHOCTH 06yqa10mnx051 PYKOBOACTBOBATBHCA C(i)OpMPIpOBaHHOI;'I BHYTpeHHeﬁ
MOo3UIUeH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHeHTaHHﬁ, INO3UTHUBHBIX BHYTPCHHHX Y66)KHGHHﬁ,
COOTBCTCTBYHOIIHUX TpaAUIIUOHHBIM LICHHOCTAM pOCCHﬁCKOFO O6H.I€CTBa, paclIupCHUC KU3HCHHOI'O
OIIbITa W OIIbITA ACATCIBHOCTU B IPOLCCCC pCain3allul OCHOBHBIX HaHpaBJ’IeHHfI BOCIIMTATEIbHOMN
ACATCIBHOCTH, B TOM YMCJIC B YaCTH:

1) IrpaxKaaHCKOro BOCMUTAHUSA:

C(I)OpMI/IpOBaHHOCTB Fpa)KZ[aHCKOﬁ IMO3UIINH 06yqa}01uer0c;{ Kak AKTUBHOI'OA
OTBCTCTBCHHOI'O YJICHA pOCCHfICKOFO O6H.[CCTB3;

IPUHATHUC TpaAUIIUOHHBIX O6H.IC‘-IC.IIOBC‘-ICCKI/IX FYMAaHUCTHYCCKUXU
ACMOKPATUUCCKUX HCHHOCTCﬁ;

T'OTOBHOCTbH BECTHU COBMCCTHYIO ACATCIBHOCTD B HHTEpCCax rpakI1aHCKOT'O

O6H_ICCTBE[, y4aCTBOBAThb B CaMOYIIPABJICHUH B 06pa3013aTenLH0171 OpraHu3alnuu;
YMCHHC B3aHMO/JICMCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBCTCTBUH C I/IX(I)yHKLII/I}IMI/I n
Ha3SHA4YCHHUEM,
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TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM ACATEIBHOCTH;

2) NMATPHOTHYECKOIo BOCHHTAHMS:
c(hOPMUPOBAHHOCTH POCCHICKON TPaXKIaHCKON MICHTUYHOCTH, MTATPHOTU3MA; IICHHOCTHOE
OTHOUIEHHUE K  TOCYIapCTBEHHBIM CHMBOJIaM, JIOCTUKEHUAM
POCCHIICKHX Y4EHBIX B 00JIACTH (PU3UKU U TEXHUKE;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUICCKOTO IMOBEJCHMSI; CIIOCOOHOCTh
OIICHUBATH CUTYalUIO U TPUHUMATh OCO3HaHHBIC peleHus,
OPHUEHTUPYACH Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI ¥ I[IEHHOCTH, B TOM YHCIIE
B JCATEIILHOCTH YYEHOTO;
OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETo;

4) >cTeTMYecKoro BOCIHHTAHUS:
ACTETUYCCKOC OTHOIICHUC K MHPY, BKIIIOHAaA 3CTCTUKY HAYYHOI'0O TBOPYECTBA,IIPUCYIICTO
¢buznueckoil HayKe;

5) TpynoBoro BocnuTanus:

WHTEpEeC K pa3audHbIM chepam mpodecCHOHATBHOM ACSITEIIBHOCTHA, B TOM YHCIJIC CBS3aHHBIM C
(hbMBUKON U TEXHUKOM, YMEHHE COBEPIIIATh OCO3HAHHBIN BBIOOP Oyayiieil nmpodeccuu U peain30BbIBaTh
COOCTBEHHBIE JKU3HEHHBIC TJIAHBI;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHMIO  CaMOOOPa30BaHMIO B 001aCTH (PU3HKHUHA
MPOTSKEHUU BCEH KU3HU;

6) sKoJ0rMYecKoro BOCIUTAHMUSI:

c(OpMHUPOBAHHOCTH 3KOJIOTMUYECKOM KYIbTYphl, 0CO3HAHUE INI00ATLHOTO XapaKTePa3KOJOTHIECKIX
npooseM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUI B OKPY>KAIOIIEH Cpeie Ha OCHOBE3HAHUS ILIeNeil
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenue omnpiTa AEATEIbHOCTH SKOJOTMYECKOW HaNpaBlIEHHOCTH HA OCHOBEUMEIOLIUXCS
3HaHUH 10 Pu3HMKe;

7) UeHHOCTH HAYYHOrO MO3HAHMUSI:

c(OpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHUTHUSA
(buznueckoi HayKu;

OCO3HAHME IEHHOCTU HAyYHOH [AeATeNbHOCTH, TOTOBHOCTh B Ipoliecce HU3ydeHUs (U3UKH
OCYILIECTBIISITh MPOEKTHYIO M HUCCIIEI0BATEIBCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTeIbHBIE YHUBeEPCAJIbHbIC y4eOHbIEe [1eiicTBUSA
ba3zoBble JJoruueckne aelcTBuA:

CaMOCTOSITENILHO (OPMYIUPOBATH M aKTyalIU3UpPOBaTh MpoOiIeMy, paccMaTpuBaTheé
BCECTOPOHHE;

ONPEACIIATH LIETU AESITEIBHOCTH, 3a/1aBaTh IAPAMETPHI U KPUTEPUU UX J0CTUKECHUS ; BBISBIIATD

3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS] B PacCMaTpHUBAEMbIX (PU3MUECKHUX
SIBJICHUSX;

pa3pabaThIBaTh IJIaH pemeHuss  mpoOneMbl ¢ Y4€TOM  aHalu3a  UMEIOLIUXCs
MaTepUaNbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOBLEISAM, OLICHUBATH
PHCKU MOCIEACTBUHN AEATEIIBHOCTH;

KOOPJIMHUPOBATH M BBITIONHATH padOTy B YCIOBUSX PEaIbHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMO/ICHCTBUS;
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pa3BUBaTh KPCATUBHOC MBIIIJICHUC ITPU PCHICHUH JKU3HCHHBIX HpO6JI€M.

Ba3oBble uccieq0BaTeIbCKHeE IeiiCTBUSA:

BIIICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHATUSIMH U METOJIaMU (PU3NUICCKON HAYKH;

BIIQJICTh HAaBBIKAMH  Y4EOHO-HCCIICIOBATEIIbCKOH W TMPOSKTHOW  JCSTeNhHOCTUB 001acTh
(U3HKHN, CIMOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY ITOUCKY METOJIOB PEHICHUS 3ajad
(U3HYECKOTO COACPKAHUS, TPUMEHECHHUIO PA3IMYHBIX METOIOBIIO3HAHMUS;

BIIQJICTh BHJAMHU JICATEIPHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUWS, €r0 WHTEPIPETAIHH,
MPeoOpa30BaHUIO M TIPUMEHEHHUIO B PAa3IMYHBIX Y4COHBIX CHUTYAIUSAX,B TOM YHCIC MPH CO3JIaHUU
Y4eOHBIX MPOCKTOB B 00JIACTH (U3UKH;

BBISIBJISITH ITPUUMHHO-CJIEICTBEHHBIE CBSI3M U aKTYaJIM3UpPOBATh 33/ayy, BBIIBUTATbIUNIOTE3Y €€
pelIeHNs, HaXOJUTh apryMEHTBl JJIsl JI0Ka3aTelbCTBA CBOMX YTBEPKICHMI,3aqaBaTh MapaMeTpbl U
KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJ€ PELICHMS 3a/a4l Pe3yibTaTbl, KpUTHUYECKU OIIEHMBATh MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a]aul B 00pa30BaTEIbHOMN 1€ATEIbHOCTH, B TOM YHCIIE
MIpU U3y4eHUH (PU3UKH;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTD 3HAHUS 110 (PU3UKE B MPAKTUUYECKYIO 00JIaCTh )KU3HEAEATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX MMPEIMETHBIX 001acTell; BBIABUTaTh HOBbIE

UJeu, rpeaiaraTb OpUruHaIbHbIE TOAXO0/IbI U PELICHUS;CTaBUTh MPOOIEeMbl U 3a/1a4H,

JIOTTYCKAIOIINE aJbTePHATUBHbIE PEIICHHUS.

Pa6ora ¢ undgopmanueii:

BIIJIETh HaBBIKAMHU TOJYy4YeHUS HHPopMauu (GU3UYECKOTO COJEpKAHUS U3 UCTOUHHUKOB
Pa3HbIX THUIOB, CAMOCTOSITEIbHO OCYIIECTBIIATH MOUCK, aHAJIU3,CUCTEMATH3alUI0 U MHTEPIPETALIIO
nH(pOopMalUK pa3IMYHbIX BUJOB U (POPM MpeacTaBICHUS;

OIICHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCIOJIb30BAaTh CPEACTBA MH(MOPMAILMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTMMB pELICHUH
KOTHUTHBHBIX,  KOMMYHHUKATHBHBIX M  OPraHM3allMOHHBIX 3a/la4 ¢ coOJto/IeHueM TpeOoBaHuU
SProOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepexeH s, IPaBOBbIX U ITHUYECKUX HOPM,
HOPM HH(OPMALMOHHON OE30MaCHOCTH;

co37aBaTh TEKCTHI (DU3MYECKOTO COJEP)KaHUs B Pa3IMuYHBIX (hopMarax ¢ y4éTOM Ha3HAYCHUS
nH(OPMALIUHY U LIETIEBOM ayIUTOPUHU, BBIOUPAs ONTUMAIBHYIO (POPMY MpPECTABICHUS U BU3YATIU3ALIUH.

KoMMyHHKaTHUBHBIC YHHBeEpCaJbHble y4eOHbIe NCHCTBHS:

OCYIIECTBIIATh OOIEHHE HA YpoKaX (PU3UKU U BO BHE-YPOUHOU JAEATEIBHOCTHU ; paclio3HaBaTh

IPEANOCHUIKY KOHMIMKTHBIX CUTYalluil U cMArdaTh KOH(QIMKTHI; pa3BEPHYTO U JIOTMYHO U3JIaraTh

CBOIO TOUKY 3pEHHMSI C MCII0JIb30BAHUEM S3bIKOBBIX
CPEACTB;

MIOHUMATh U UCIIOIb30BaTh IPEUMYILECTBA KOMaH/IHOW M MHMBHTyaJIbHOM pabOThI;BHIONpATh

TEMaTUKy U METO/Ibl COBMECTHBIX JIEHCTBUI ¢ y4ETOM OOIINX HHTEPECOB,

Y BO3MOKHOCTEH Ka)KJI0TO WIEHA KOJUIEKTHBA;

IIPUHUMATh L€ COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATE U KOOPAMHUPOBATHACHCTBHUSA I10
€€ JOCTH)KEHHUIO: COCTAaBIIATH IUIAH JEMCTBHUM, paclpefeisaTbh POJIM C Y4ETOM MHEHHMIl yYaCTHHKOB,
00CyX/1aTh pe3yabTaTbl COBMECTHOH paboThI;

OILIGHUBATh KayeCTBO CBOETO BKJAJa M Ka)XJOTO0 y4aCTHHKAa KOMAaH[bl B OO pe3yibTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaratb HOBBIC TIPOCKTHI, ONCHUBATH HWACU C TO3UOHUH HOBU3HBI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,
OCYIICCTBJIATL MO3UTUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CHTyallUAX, IPOABIIATH



( == PegepancHbii
locynapcTBeHHBIA
O6pasoBaTtensHbin

@" CTAHDAPT

OcHoBHast 00pa3zoBaTenbHas MporpaMma CperHero oomero oopazoBanus
MAQY COII Ne40 r. Tomcka

TBOPUYECTBO U BOOOPaKEHHUE, OBITh HHUIIUATUBHBIM.

PeryasitTuBHble YHHMBepcaJIbHble y4YeOHbIe NelicTBHUS
Camoopranu3anus:

CaMOCTOSITEJIBHO OCYIIECTBJIATh I03HABATEIbHYIO JAEATEIbHOCT B  00JacTH (U3HKU U
aCTPOHOMMH, BBISBIISTH MTPOOJIEMBI, CTAaBUTH U ()OPMYIIMPOBATH COOCTBEHHBIC3a1auH;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pELIEHUS pacd€THbIX M KAaueCTBEHHBIX 3ajad, IUIaH
BBINIOJIHEHUS TPAKTHUECKON pabOThl ¢ yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U
MIPEANIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMEeTa Ha OCHOBE JINYHBIX NMPEANOYTEHU;

JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH3a PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OIBIT;

CHOoCOOCTBOBATh (POPMHUPOBAHUIO W MPOSBICHUIO IPYIULIUU B 00NacTH (PU3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIN HHTEJJIEKT:

JaBaTh  OIIEHKY HOBBIM  CHTYallUsM, BHOCUTh  KOPPEKTHBBI B JCSATEIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YIHTATOB LIEISIM;

BJIJIETh HaBbIKAMHU MO3HABATEJILHOM pedrekcuu Kak 0CO3HAHUS COBEPIIAEMbIXICHCTBUIM U
MBICIIUTEIBHBIX TPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

WCIO0JIb30BaTh NPUEMBI pedIeKCHH ISl OLEHKU CHUTYallMH, BbIOOpa BEPHOTOPEIIEHUS;

YMETh OLICHMBATh PUCKH M CBOEBPEMEHHO NMPUHUMATh PEUICHUS 10 UX CHUKEHHIO; IPUHUMATh

MOTHBBI M apI'YMEHTBI APYTUX MPU aHAINU3€E PE3YIbTATOB AEATEIIbHOCTH;IPUHUMATE ce0sl, TOHUMAas

CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M apTyYMEHTHI IPYTUX MPU aHAIM3E Pe3yIbTaTOB AEATEIbHOCTH;IPU3HABATh

CBOE MpaBo U MPaBO JPYTUX HA OIIHOKH.

B mpouecce nocTukeHuss JMYHOCTHBIX pPE3ylIbTAaTOB OCBOCHMSI IPOTPaMMBbl 1O (pu3MKe At
YPOBHSI CpETHEro O0IIEero 00pa3oBaHusl Y OOYJarOIIUXCsl COBEPILICHCTBYETCAIMOYUOHAILHBIU UHMEILIEeKM,
MIPeIoIaraoumi copMIUPOBAHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE COCTOSIHUE, BUIETh
HaIpaBJICHUS Pa3BUTHUS COOCTBEHHON AMOLIMOHAILHOM c(pephl, ObIThYBEPEHHBIM B ce0e;

CaMOperyJIMpoBaHus, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJIEHUE, CHOCOOHOCTH aJaNTUPOBATHCI K SMOIMOHAIBHBIM M3MEHEHUSM U TMPOSBIATH
T'UOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHy’TpeHHeﬁ MOTHUBAIIMH, BKJ'IIO‘laIOH_[eﬁ CTPEMJICHUEC K JOCTHIKCHUIO LCJIIU U YCIICXY, OIITUMU3M,
HHUIUATUBHOCTL, YMCHUC ,Z[eﬁCTBOBaTB, HCXO0Od U3 CBOUX BOSMO)I(HOCTCﬁ;

OMIIaTHUH, BKJIIOUAIONIEH CII0COOHOCTH IOHUMAThH O9MOIHNOHAJIBHOC COCTOSAHUC APYI'UX, YIUTBIBATH
€ro Ipu 0CYHICCTBIICHUU O6H.I€HI/I$I, CII0OCOOHOCTB K COYYBCTBUIO U COIICPCIKNBAHULO,

COLIMAJIBHBIX HAaBBIKOB, BKIIIOYAKOIIHNX CIIOCOOHOCTH BBICTpanBaTb OTHOMICHUAC APYIUMHU
JIIOAbMH, 336OTI/ITLCH, IMPOSABJIATE UHTEPEC U PA3PCIIATH KOH(I)J'II/IKTLI.

INPEAMETHBIE PE3YJIbTATBI

K konmy oOydyenus B 10 kjacce mpeaMeTHble pe3ysbTaThl Ha YriyOJIEHHOM YpPOBHE JOJIKHBI
oTpakaTh C(POPMUPOBAHHOCTH Y 0OYUAIOIIMXCSI YMEHUI:

MOHUMATh POJb (PU3UKHU B IKOHOMUYECKOH, TEXHOJOTHUECKOH, IKOJTOTMUECKON, COLMAIBHON U
TUYECKOW cdepax AeATeNbHOCTH 4YeJlOBEeKa, poJlib U MECTO (DU3UKH B COBPEMEHHON Hay4dHOMH
KapTHHE MUPA, 3HAUEHUE OMUCATEIbHOM, CHCTEMATU3UPYIOLIEei, OOBSICHUTEIbHONW U TPOTHOCTUYECKOM
¢byHkuui  Qusnuecko TEOpUHM — MEXaHUKH, MOJEKYISIpHOM (HU3MKH U TEPMOIAMHAMHUKH, DOJIb
¢u3nveckoit Teopuu B GOPMUPOBAHUM MPEJICTABICHUN O (PU3MUECKON KapTUHE MUPA;

pa3nuyath YCJIOBHMS TNPUMEHUMOCTH Mojeied (u3nyeckux Tea M IPOLECcCOB (SBJICHUN):
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MHEpLHAIIbHAs CUCTEMA OTCUéTa, abCOJIIOTHO TBEPAOE TENO, MaTepHalibHasl TOUKa, pABHOYCKOPEHHOE
JBUKEHHE, CBOOOTHOE TIajIeHne, aOCOMIOTHO yrpyras Aedopmarius, aOCOTOTHO YIIPYroe u adCOTOTHO
HEYIIPYroe CTOJIKHOBEHHS, MOJIENN Ia3a, )KUJKOCTU U TBEPJOTO (KPUCTAJUINYECKOTO) TEJIA, U1€abHBIN
ra3, TOYE4HbIN 3aPsia,0JHOPOAHOE IIEKTPUIECKOE M0JIE;

pa3nuyath ycnoBHs (IpaHHIBI, 00JacTH) NPUMEHUMOCTH (DM3UYECKHX 3aKOHOB, MOHUMATh
BceoOmmid xapakTep (yHAAMEHTATBHBIX 3aKOHOB W OIPAaHUYEHHOCTh HCIIOJIb30BAHHS YACTHBIX
3aKOHOB;

aHAJIM3UPOBAaTh U OOBSCHATh MEXAaHMYECKHE IPOLIECCHl U SIBJICHUS, HCIOJIb3YS OCHOBHbBIE
IOJIOXKEHUSI ¥ 3aKOHBI MEXaHUKH (OTHOCUTEIIbHOCTh MEXaHUYECKOTO ABM)KEHUS, (POPMYIIbI KHHEMATUKU
PaBHOYCKOPEHHOI'O JBM)KEHHUS, IpeoOpa3zoBaHus lamuiies A CKOPOCTH M IEPEMELIEHUS, 3aKOHbI
HproToHna, mpuHIMIT OTHOCUTENBHOCTH] annies, 3aKOH BCEMHUPHOTO TATOTEHHUs, 3aKOHBI COXpPaHEHUs
UMITyJIbCA U MEXaHWYECKON PHEpPruM, CBA3b PaOOTHI CHJIBI C U3MEHEHHEM MEXaHUYeCKOW SHEprum,
YCIIOBHUSI paBHOBECHUS TBEPAOTO Teja), IPH 3TOM UCIOJIb30BaTh MATEMAaTHUYECKOE BHIPA)KEHUE 3aKOHOB,
YKa3bIBaTh YCIOBHSI NMPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB: NpeodOpazoBaHuil ['amunes, BTOporo u
TpEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXPAaHEHMs UMITYJbCa M MEXaHUYECKOM DSHEpPIuM, 3aKOHA
BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLIECCHI U SIBJICHMSI, UCIIOIb3YsI OCHOBHBICIIOJIOKEHUS
MKT u 3akoHBI MOJIEKYJISpHOM (DU3UKKM M TEPMOJMHAMHKHU (CBSI3b JaBJIEHUS HEaIbHOTO Trasza co
CpeaHeld KUHETHYECKOW HSHEPrueil TEIUIOBOTO ABWKEHUS W KOHLEHTpPAIMEH €ro MOJIEKYJ, CBS3b
TEMIIEPATyPhI BEIIECTBA CO CPEIHEN KNHETUYECKON

OcHoBHas 00pa3oBaTelbHAs ITpOrpaMMa CpelHero ooIero oopa3oBaHus
MAOY COII Ne40 r. Tomcka

SHEPTHEH TEIUIOBOTO IBWKEHHUS €ro YacTHIl, CBs3b JaBJIEHUS HJCATHLHOTO Ta3ac KOHIIEHTpaluen
MOJIEKYJI ¥ €ro TeMIiepatypoid, ypaBHeHue MenaeneeBa—Kianeiipona,nepBblii 3aKOH TEPMOJUHAMUKH,
3aKOH COXpPaHEHHUS SHEPrUM B TEIUIOBBIX Ipolieccax), MpU 3TOM HCIOJb30BaTh MAaTEMaTHYECKOe
BBIpa)KEHHUE 3aKOHOB, YKa3bIBaTh YCIOBHS PUMEHUMOCTH ypaBHeHUs: MenaeneeBa—Kianeiipona;

aHAJIM3UPOBATh U OOBACHATH DSJIEKTPUUYECKUE SIBJICHUS, HCIONb3Ysl OCHOBHBIE MOJIOKEHUS U
3aKOHBI  3JIEKTPOAMHAMUKHM (3aKOH COXpaHEHHsl JJIeKTpudeckoro 3apsaa, 3akoH Kymona,
MOTEHIMATIBHOCTD AJIEKTPOCTATUYECKOTO TOJISI, IPUHILIUII CYNEPHO3ULMH AJIEKTPUUECKUX TOJIeH, mpu
TOM YyKa3blBasi yCJIOBUS NpuUMeHUMOCTH 3akoHa KyroHa, a Takke TNpPaKTUYECKH  Ba)KHbIE
COOTHOIIEHUS: 3akoHbl Oma Ui ydacTKa LeNd U JJI 3aMKHYTOW AJIEKTPUYECKOW 1Ienu, 3aKOH
Jlxoyms—JIenna, npaBuna Kupxroda, 3akonsr @apazest 115 2IEKTPOJIN3a);

OMHCHIBATh (PU3UYECKHE MPOLIECCH U SIBIICHUS, UCIOJIb3YS BEJIMYMHBL: MIEpEeMEIICHIE, CKOPOCTb,
YCKOpEHUE, UMITYJIbC TeJla U CUCTEMBbI Tell, CHJIa, MOMEHT CHJIbI, JaBJCHHE, MOTCHIIUAIbHas SHEPTUs,
KMHETHUYeCKasi SHEPTrus, MEXaHUYEeCKasi SHEprusi, paboTa CUJIbl, IEHTPOCTPEMUTENBHOE YCKOPEHUE, CUIla
TSYKECTH, CHJIa YIIPYTOCTH, CHJIa TPEHHSI, MOIIIHOCTb, SHEPTHsI B3aUMOJCHCTBUS Tena ¢ 3eMii€l BOIU3U
e€ MOBEPXHOCTH, JHEPrus ymnpyro nedopmanuu MOPYKHUHBI, KOJIUYECTBO TEIJIOTHL, a0COIIOTHAs
TeMIieparypa Tena, pabota B TepMOJUHAMUKE, BHYTPEHHSI YHEPTHUs UJICATbHOTO OJJHOATOMHOIO Ta3a,
paboTa uaeanpHOro ra3a, OTHOCUTENbHAS BIAXXHOCTh Bo3ayxa, KI1J] uaeanbHOro TEMIoBOTO ABUTATEINS;
AIIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD IEKTPUUYECKOTO MOJIs, HAPSHKEHHOCTD MOJISl TOYEYHOTO 3apsaa
WM 3apsHKEHHOTO IIapa B BaKyyMe U B JUAJIEKTPUKE, MOTEHIIUAT 3JIEKTPOCTATUYECKOTO TOJIS,Pa3HOCTh
MOTEHIIMAJIOB, JIEKTPOJBIKYIIAsl CHJIa, CUJa TOKAa, HANpPSDKEHUE, MOIIHOCTH TOKA, AJIEKTpUYecKas
€MKOCTh IUIOCKOTO KOHJEHCAaTOpa, COMPOTUBIEHHE YydYacTKa LENHU C I[OCJIEI0BATEIbHBIM H
NapajuieJIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS ANEKTPUUECKOTO MOJIA KOHJIEHCATOPA;

00BSACHATH 0COOEHHOCTH MPOTEKaHUsI (PU3MUECKUX SBICHUIN: MEXaHINUECKOE JIBIKEHHE, TETIIOBOE
JIBUKEHHE YaCTHI[ BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOEABIIKEHUE, MU(dY3Hs, UCTapeHHe,
KUIIEHUE W KOHJEHCAalus, IUIaBJICHUE M KPUCTAJUIM3allMs, HaMpaBIE€HHOCTh TEIUIONEpPEeaayu,
ANEKTPU3aLUs Tell, SKBUIIOTEHIIMAIIBHOCTh MIOBEPXHOCTH 3aPsKEHHOTO MPOBOAHUKA;

MPOBOJNTH HCCIEAOBAHME 3aBUCHMOCTH OJHOW (U3WYECKOW BEIWYHHBI OT JPYrod C
WCIOJIb30BAHMEM TIPSIMBIX W3MEPEHHH, TpHU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (DPUKCUPOBAThH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEIMYMH B BHAE TpaduKoB C  Y4ETOM
aOCOIOTHBIX TOTPEIIHOCTe W3MEPEHUMU, JeNaTh BBIBOJBI MO Pe3yabTaTaM HCCIEIOBAHMUS,

MIPOBOJNTH KOCBEHHBIE M3MEpPEHUS (U3NYECKUX BEIMYWH, NMPU ITOM BBIOMPATH ONTUMATbHBIN
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METOJI U3MEPEHUs], OLIEHUBATh a0COJIOTHBIE U OTHOCHUTENBHBIC MOTPEITHOCTH NPSMBIX U KOCBEHHBIX
U3MEPEHUN;

OcHoBHas 00pa3oBaTelbHAs ITpOrpaMMa CpelHero ooIero oopa3oBaHus
MAOY COII Ne40 r. Tomcka

IMPOBOAWUTL OIIBITBI 110 IIPOBCPKC HpGIUIO)KGHHOfI TUIOTE3bL: IIJIAHUPOBATH OSKCIICPUMCHT,
CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY, AHAJIM3UPOBATD IMMOJYYCHHBICPC3YJILTAThI U ACIIATh BBIBO/J
0 cTaTyce NPeUI0KEHHON THIIOTE3bI;

coOmoaaTh mpaBmiia 0e30MacHOro Tpyda MpH MPOBEACHUU HMCCIECIOBAHUN B paMKax yueOHOTO
OKCHEPUMEHTAa, MpPaKTUKymMa U Y4eOHO-HCCIEIOBAaTENbCKOW M IPOEKTHOM JAESITEIbHOCTH C
HCI0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOpHOT0000PYI0BAHUS;

pemath pacu€THble 3a/a4d C SIBHO 3aJaHHOW W HESBHO 3aJaHHON (DU3MUECKON MOJENbIO: Ha
OCHOBAaHUU aHaJIM3a ycJI0BUs 0OOCHOBBIBATh BHIOOP (hM3MUECKO MOJENn,0TBeYaromie TpeOoBaHUSIM
3a/laui, MPUMEHATh (OPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTU W TOCTYNAThl (U3NYECKUX TEOpHUIl mpu
HCIIOJIb30BAHMU MAaTEMAaTUYCCKHUX MCETOJOB PCIICHHUA 3aaa4, IMPOBOAWTH pacqéTm Ha OCHOBaHHNU
HUMCIOIIMXCA JaHHBIX, aHAJIMU3UPOBATH PE3YJIbTAaTbl U KOPPCKTUPOBATH MCTOAbI PCUHICHUA C y‘IéTOM
MMOJIYYCHHBIXPE3YJIbTATOB;,

pemaTh KaueCTBEHHbIE 3aJaud, TpeOyrolie NMpUMEHEHHs 3HAHWW W3 pa3HBIX pas3/ielioB Kypca
¢bu3MKKM, a TaKkXkKe MHTErpalud 3HAHUN M3 JPYruX HPeIMETOB €CTECTBEHHO-HAy4YHOTO IIUKIIA:
BBICTPAMBATh JIOTHUECKYIO IIETIOYKY PacCYXICHHH C OMOPOi Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (u3HYecKue SBICHMUS;

HCIIOJIB30BaTb TCOPECTHYCCKUE 3HAHUA JJId 0OBSICHEHHSI OCHOBHBIX IMPpUHOUIIOB pa6OTI)I
HU3MEPHUTECIBbHBIX HpI/I60pOB, TEXHUYCCKUX YCTpOﬁCTB N TCXHOJIOTHYCCKUX MMPOUCCCOB,

MPUBOJUTh NPHUMEPHl BKJIAJa POCCHUMCKMX U 3apyOEKHBIX YUEHBIX-(DM3UKOBB Pa3BUTHE
HAyKH, B 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHH TEXHOJIOTHH;

aHAJM3UPOBaTh M OLIEHMBATh MOCIEICTBUS OBITOBOM M HPOM3BOJCTBEHHOH JEATEIBHOCTH
YEJIOBEKa, CBS3aHHOW C (PU3NUECKMMH TIpOIlecCaMU, C TO3UIUNA HKOJOTHYECKOW Oe30macHOCTH,
NPEICTAaBICHUI O PpalUOHAIBLHOM IPUPOJONONb30BaHUM, a TaKK€ pPAa3yMHOM HCIOJIb30BAHUU
JNOCTHKEHUH HayKU U TEXHOJIOTUH JUIs TaJIbHEHIIIErOpa3BUTHS YEJI0BEYECKOT0 O0IECTBa;

MPUMEHSATHh Ppa3IMYHBIC CIOCOOBI paboThl ¢ HHpOpMaNHUEeH (PU3NUECKOTO COACpKAHUA C
UCIOJb30BAHUEM  COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTMH, IpPU 3TOM  HCIOJIb30BaTh
COBpEMEHHbIE MH()OPMAILMOHHBIE TEXHOJIOTUH Ul MIOUCKA, IepepabOTKU U NpeAbsBICHUs YUeOHOU U
Hay4YHO-TIONYJISIPHOW MH(OPMaILUK, CTPYKTYPHUPOBAHHS U MHTEPIPETaLUU HH(POPMALIUH, OTYYEHHOM
U3 Pa3IUYHBbIX UCTOYHUKOB, KPUTHUECKU aHAIN3UPOBATH M0JIy4aeMyr0 HH(GOPMAIMIO U OL[CHUBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUH, TaK M Ha OCHOBE aHaJIM3a HICTOYHUKAaUH(pOpMaLuy;

IPOSBJISITh OPraHU3allMOHHBIE M II03HABATENIbHBIE YMEHHUS CaMOCTOSITEJILHOIO HPUOOpETEHHUS
HOBBIX 3HaHUH B IIPOLIECCE BHIMOJIHEHUS IPOEKTHBIX U y4eOHO- UCCIIEI0BATENBCKUX PaboT;

paboTaTth B TrpyIlIle ¢ MCIOJHEHHEM pa3IMYHbIX COLMAIbHBIX PpOJIEH, MJIAaHUPOBATh PaboTy
IpYIIbl, PALMOHAIBHO PACHPEAEATh NESTEIbHOCTh B HECTAHIAAPTHBIX

CUTYaIUsX, aJleKBaTHO OLICHWBATh BKJIAJ KaXJIOTO M3 YYACTHUKOB TPYIIBI B PELICHHUE
paccMmarpuBaeMoil mpooOIeMbl;

MIPOSIBIIATH MOTHBAIIHIO K Oynymei podeccuoHaIbHOM JESITEIIbHOCTH I10
CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

K konmy oOydyenus B 11 kJacce mpeaMeTHble pe3ylbTaThl HAa YIriyOJIEHHOM YpPOBHE JOJIKHBI
oTpakaTh C(POPMUPOBAHHOCTH Y 0OYUYAIOIINXCSI YMEHUI:

MIOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOM, TEXHOIOTMUECKOH, COLMATIBLHON M ATUYECKON cdepax
NeATeIbHOCTH YeJIOBeKa, POJIb U MeCTO (PU3MKM B COBPEMEHHOW HAydyHOM KapTUHE MHpa, pPOJIb
aCTPOHOMHH B IIPAKTUYECKON AEATEIBbHOCTHU YEI0BEKA U JAIIbHENIIIEM HAYYHO-TEXHUYECKOM PAa3BUTHH,
3HA4YeHUE OINHUCATENbHON, CHCTEMAaTH3HMPYIOUIeH, OOBACHUTEIHHON M NPOTHOCTHYECKOW (DYHKITHIA
¢u3n4ecKoil TEOpUH — SIIEKTPOJMHAMHUKH, CHEIHAIbHONH TEOPUU OTHOCHTEIBHOCTH, KBAaHTOBOW
¢u3uku, posb puznyeckoit Teopun B (OPMHUPOBAHUU MPEACTABICHUN O (PU3MUECKONH KapTUHE MHpA,
MecTO (u3MYEeCKOM KapTUHBI MHUpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTaBICHUH O IPUPOJIE;
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pa3nuyath YCJIOBHS TNPHUMEHUMOCTH MoOAeJed (U3NYecKuX Tea M IPOLECCOB (SBJICHUN):
OJTHOPOJHOE 3JIEKTPUYECKOE W OJHOPOAHOE MArHMTHOE TMOJIA, TapMOHHYECKHE KojeOaHus,
MAaT€MAaTUYE€CKUI MAasTHUK, WICAJIbHBIM IPYKUHHBIM MAITHUK, TAPMOHUYECKUE BOJIHBI, HACAIBHBIN
KoJsie0aTenbHbBIN KOHTYD, TOHKAs JIMH3a, MOJIeNIeii aroMa, aTOMHOTO si/pa ¥ KBAaHTOBOI MOJIEIIH CBETA;

pa3nuyath ycnoBHs (IpaHHIBI, 00JacTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHUMATh
BceoOmmid xapakTep (QyHAAMEHTATBHBIX 3aKOHOB W OIPAaHUYEHHOCTh HCIIOJIB30BAaHHS YACTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH AIEKTPOMArHUTHBIEC MPOLIECCHl U SIBICHHUS, HCIOJIB3YsI OCHOBHbBIE
IIOJIOXKEHUSI ¥ 3aKOHBI JIEKTPOIMHAMUKHU U CHIELMATbHON TEOPUHM OTHOCUTEIBHOCTH (3aKOH COXPAaHEHUS
AJIEKTPUYECKOTO 3apsizia, cuiia Amnepa, cuia JlopeHua, 3aKoH 3JIeKTpOMarHuTHOW MHIYKIIMU, TPaBUIIO
Jlenna, cBsizb D/1C caMOMHAYKIIMU B AJIEMEHTE IEKTPUUYECKOM IIEMH CO CKOPOCThIO U3MEHEHUS CUJIbI
TOKa,[IOCTYJIAThl CIIEUATbHON TEOPUU OTHOCUTEIBHOCTH DUHIITEHHA);

aHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIE ITPOLIECCHI U SIBJICHHUS, UCIIOJIb3YS MT0JI0KEHHSI KBAHTOBOM
¢usuku (ypaBHeHue OifHITelHa U1 poTodddekra, mepBblii U BTOpPOM MocTyilaTrhl bopa, nmpuHIMI
COOTHOIIEHUS HeompenenéHHocTel ['eii3endepra, 3aKoHbI COXpaHEHUsI 3apsI0BOTO U MAaCCOBOT'O YHCEI
Y DHEPTUH B SJIEPHBIX PEAKIUAX, 3aKOH pPaJHO0aKTUBHOTO pacnaja);

OMHCHIBATh (PU3NYECKHE MPOLECChl U SBJICHUS, WCIOJB3YS BEJIWYUHBL: HANpPsSXKEHHOCTH
JNEKTPUYECKOTO  MOJS, MOTEHIMAI  JJIEKTPOCTATHYECKOTO  IMOJIsl, PA3HOCTh  NOTEHIHUAJIOB,
JNEKTPOJBIIKYIAS. CHJIA, WHAYKLIHS MAarHUTHOTO TOJIs, MAarHATHBIM MOTOK, cwia Awmmnepa,
WHJYKTUBHOCTb, 3JIEKTPOJBIKYIIAs CHJIA CAMOMHIYKIIMM, SHEPTHs MAarHUTHOIO IOJIS MPOBOJHHUKA C
TOKOM, PENITUBUCTCKUUUMITYJIbC, TIOJIHAS SHEPTUs, SHEPrUsl MOKOsI CBOOOJHOM YacTHUILIbL, SHEPTUS U
UMITYJbC (POTOHA, MACCOBOE YMCIIO U 3apsil AApa, SHEPTHsl CBA3U Apa;

OcHoBHas 00pa3oBaTelbHAs ITpOrpaMMa CpelHero ooIero oopa3oBaHus
MAOY COII Ne40 r. Tomcka

OOBSACHATH OCOOCHHOCTH MNpPOTEKaHUs (U3NYECKUX SBJICHHM: 3JEKTPOMAarHUTHAas WHIYKIIHS,
CaMOMHJIyKIIMUsI, pE30HaHC, HHTepdepeHLUs BOJH, IUpaKius, TUCHEpCUs, IOJIHOE BHYTpEHHeEe
oTpaxkenue, GoTodnekrpudeckuii dhdexr (pororddexr), ampda- u Oera-pacmanbl sAep, ramMma-
U3ITy4eHue saep, pu3ndeckue MPUHIUIBI CIEKTPAILHOTO aHAIW3a U paboTHI Ja3epa;

OTpEeNATh HaNpaBieHHEe MHIYKIIMM MarHUTHOTO MOJIA MPOBOJHUKA C TOKOM, CHJIbIAMIIepa U
cunsbl Jlopenia;

CTPOUTH U300paKEHUE, CO3aBAEMOE IUIOCKUM 3€pPKaJoM, TOHKOM JIMH30M, U pacCUUTHIBAThH €T
XapaKTEepPUCTUKH;

MIPUMEHSITh OCHOBOIOJIAraolue aCTPOHOMUYECKUE TOHSTHS, TEOPUU U 3aKOHBI IJIsl aHalu3a U
0oOBsicHEHUS  (PU3UYECKHX TPOIECCOB,  IMPOUCXOIAMIMX B  3BE3/1ax,B 3BE3THBIX CHUCTEMax, B
MEXTraJaKTHUeCKOU cpelie; ABMKEHUSI HeOECHBIX TeJ, SBOTIONMU3BE3N U BeeneHHoi;

MIPOBOJUTH HCCIIEJIOBAHHE 3aBUCUMOCTEHM (PU3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM MPSIMBIX
W3MEpeHul, MpU OSTOM KOHCTPYHPOBaTh YCTAaHOBKY, (DUKCHPOBATh pe3yJdbTaThl MOJIY4EHHOMN
3aBUCHUMOCTH (U3WYECKUX BEIUYUH B BUIEC TpadUKOB € Y4ETOM aOCOTIOTHBIX IOTPEIIHOCTEH
M3MEpEeHUH, 1elaTh BHIBOJBI M0 pe3yIbTaTaM UCCIIEeI0BAHUS;

MIPOBOJUTH KOCBEHHBIE M3MEpPEHUS (U3NYECKUX BEIHUYWH, MPU ITOM BBIOUPATH ONTHUMAIBHBIN
METO/I U3MEPEHHUs, OLEHUBATh A0COJIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTU MPAMBIX U KOCBEHHBIX
HU3MEPEHUI;

MPOBOJUTH OTBITBI TIO TPOBEPKE MPEATIOKEHHOW TUIOTE3bl: IUIAHUPOBATh AKCIEPUMEHT,
coOupaTh HKCIEPUMEHTATIBHYIO YCTAHOBKY, aHAIU3UPOBATH MOTYYCHHBIEPE3YAbTAThl U JIENaTh BBIBOJ
0 cTaTyce MpPeUI0KEHHON THIIOTE3bI;

OTIMCHIBATh METObI MOTYYCHHSI HAYYHBIX aCTPOHOMUYECKIX 3HAHUI;

coOnrofath mpaBuia 0€30MacHOTO TpyJa MpU MPOBEIECHUU HCCIEAOBAHUN B paMKax ydeOHOTO
OKCIEPUMEHTa, TMpAKTUKyMa U Y4eOHO-HCCIENOBATENbCKOW M TPOEKTHOW AESITeThHOCTH C
MCIOJIb30BAaHNEM M3MEPUTENILHBIX YCTPOUCTB U 1a00paTOPHOTO000PYIOBAHUS;

pemarh pacuéTHbIe 3a7ayd C SBHO 33/IaHHOW M HESBHO 3a/IaHHOW (PU3UYECKOW MOJIENbI0: Ha
OCHOBAaHWM aHallM3a YCJIOBUS BBIOMpATh (PU3MUYECKHE MOJENH, OTBEYalolIre TPEOOBAHUSAM 3aJlauH,
MPUMEHSITh (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTyJaThl (PU3WYECKUX TEOpUU TMIpH
WCIOJIb30BAHUM MaTEMaTHYECKUX METOJOB pEIIeHUs 3ajad, MPOBOJIUTH PACYEThl HA OCHOBAHHHU
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UMEIOIINXCSA JaHHBIX, aHAJTM3WPOBATh PE3YyNbTAaThl U KOPPEKTUPOBATh METOJBI PEHICHUS C Y4ETOM
MOJIyYEHHBIX PE3yAbTAaTOB;

pemaTh KaueCTBEHHbIE 3aJaud, TpeOyrolue NMpPUMEHEHHs 3HAHWW M3 pa3HbIX pas3/eioB Kypca
¢bu3uKK, a TaKKe HWHTErpalMd 3HAHWA W3 JPYTHX IPEIMETOB E€CTECTBEHHO-HAyYHOTO  IIMKJIA!
BBICTPAMBATh JIOTHUECKYIO IIETIOYKY PACCYXICHHH C OMOPO Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 pU3NIECKUE SBICHUS;

WCTOJb30BAaTh TEOPETHUYECKHE 3HAHWS JJIsI OOBSICHEHHS OCHOBHBIX NPUHIMIIOB pPaOOTHI
M3MEPHUTEIBHBIX PUOOPOB, TEXHUIECKUX YCTPOICTB U TEXHOJIOTHYECKHX IPOLIECCOB;

OcHoBHast 00pa3zoBaTenbHas MporpaMma CperHero oomero oopazoBanus
MAQY COII Ne40 r. Tomcka
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OcHoBHast 00pa3zoBaTenbHas MporpaMma CperHero oomero oopazoBanus
MAQY COII Ne40 r. Tomcka

NPUBOAUTH TPUMEPHl BKIAJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(H3UKOBB Pa3BUTHE
HAyKHd, B 00bSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKUH TEXHOJIOTHH;

aHAJIM3UPOBAaTh M OLEHUBATh IIOCIEACTBUS OBITOBOM M IPOU3BOJACTBEHHOW JESATEIBHOCTH
YeNIOBEKa, CBSA3aHHOHW C (DU3WYECKMMH MpoIeccaMH, C TO3UIMH 3KOJOTHMYECKOW O0e30TacHOCTH,
MIPEJICTABICHUN O palMOHAJIBHOM IPUPOJIOINOIB30BAHNN, a TaKkKe pa3yMHOM HCIOJIb30BAHUU
JNOCTUKEHUN HAYKHU U TEXHOJIOTUH U1 NalbHENILIeropa3BUTUS YeJI0BEUYECKOIro OOIIECTBa;

NPUMEHATh pa3inyHble CIIOCOOBI paboThl ¢ wuHpOpMaIMeld (U3NIECKOTO COACPKAHHUS  C
UCTIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIMOHHBIX  TEXHOJOTHH, TPU 3TOM HCIOJIB30BaTh
COBPEMEHHbIE NH(POPMALIMOHHBIE TEXHOJIOTUH IS MIOMCKA, EpepadbOTKU U MPeNbsABICHUS yueOHOU 1
Hay4YHO-TIONYJISIPHON MH(QOPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETAllu HHPOPMAIMH, TOTYy4EHHON
U3 pa3IMYHbIX UCTOYHUKOB, KpUTHUECKH aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OpPMAIINIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HaHUH, TaK M Ha OCHOBE aHaJIM3a MCTOYHUKauH(pOpMalIny;

MPOSIBJIATh OPraHU3AI[MOHHBIE U TO3HABATEJIbHbIE YMEHHS CAMOCTOSITEILHOTO MPUOOpETEHUS
HOBBIX 3HaHUH B IIPOLIECCE BBIMOJIHEHUS IPOEKTHBIX U Y4eOHO- HCCIIeI0BaTENbCKUX PadoT;

paboTaTh B Tpyline € MCIOJIHEHHWEM pa3INYHbIX COLMAIBHBIX pOJIEH, MJIaHUPOBaTh padboTy
IPYIIbI, PAalUOHANBHO paclpeAessaTh eATENbHOCTh B HECTaHJAPTHBIX CUTYalUAX, aJeKBAaTHO
OIICHMBATh BKJIA]] KaX/I0TO U3 YYACTHUKOB TPYIIBI B pEIIEHHE pacCMaTpuBaeMoil MpoOIeMbl;

MPOSIBIIATH MOTHBALIHIO K Oynymei npodeccuoHaIbHOM JIEATEIBbHOCTH 110
CHEIUATBFHOCTIM (PH3UKO-TEXHUIECKOTO TIPOPHIISL.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
N HanmenoBanue K o
o
° PA3/IENOB H TeM 0JINYECTBO TIporpamMMHOe CofepKane CHOBHbIE BU/IbI JIESITEILHOCTH
n/m 4acos o0yJarouxcs

y4eOHOTO npeaMeTa

Pa3nen 1. Hayunblii MeTO/X O3HAHUS NPHPOIBI

11

Hayunsbrit Meton
MO3HAHUS TPUPOIbI

6

®usrka — QpyHaaMeHTalbHast HayKa

o npupoje. Hayunslii MeTo 1 MO3HAHUSN
METO/IbI UCCIIEIOBAHUS (DU3UIECKUX
SIBJICHU.

OKCIIEpUMEHT W TEOpUs B IMpolecce
no3HaHus mnpuponsl. HaOmiogenue wu
AKCIIEPUMEHT B (PU3HKE.

Crioco0Ob1 m3MeEpeHus GPU3HIECKIX
BEJIMYMH (aHAJIOTOBBIE M IU(PPOBHIE
U3MEpUTEIIbHbIE TPUOOPHI,
KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).
[TorpemHocTu u3MepeHut GU3NIECKUX
BeJMYUH (a0COTIOTHAS ¥ OTHOCUTEIIbHAS).
MoaenupoBanue GpU3NUeCKUX IBICHUINH
poIecCOB (MaTepuaabHas TOUKa,
abCoIIOTHO TBEPAOE TENO, UeanbHas
KUAKOCTb, UACATbHBIN I'a3, TOUCUHBIN
3apsn). ['unoresza. @usndeckuii 3aKoH,

VYyactue B qUCKyccuu 0 posid (pru3nuecKoi
Teopuu B (POPMUPOBAHUHU MIPEICTABICHHM O
buznyeckoil KapTUHEMHPA, MECTE
¢buznyecKoil KapTUHBI MHpa B OOIIEM PSAAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX
MPEJCTABICHUHO TPUPOJIE.

N3ydeHne noHATHI «TUIOTE3a»,
«(puznueckuii 3aKoH», «HUndecKas

TEOPUSD».

PaccmoTpenue rpanull NpuMEHUMOCTH
bu3nYECKUX 3aKOHOB.

CpaBHeHue n3MepeHuil pu3nuecKkux BEeJIUYUH
[IPU IOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX
M3MEPUTENbHBIX TPUOOPOB, HAIPUMED, MTPH
M3MEpPEHUU CHUJIbI TOKA MHATIPSDKEHUS B LIETTU
MOCTOSIHHOTO TOKa MPH MOMOIIY aHAJIOTOBBIX U
nu(ppoBBIX

U3MEPUTENBbHBIX IPUOOPOB.
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IPaHHULIBI €0 IPUMEHUMOCTH.
dusznyeckas Teopus.

Ponb 1 mecTo pusuku B popMupoBaHuu
COBPEMEHHOM HAyYHOU KapTUHBI MHUpPA, B
IIPAKTUYECKON NEATEIBHOCTH JIFOIEH

OcBoeHnue crnoco00B OLIEHKH
IIOTPELIHOCTEN U3MEPEHU.

OcBoeHrE OCHOBHBIX PUEMOB PabOTHI C
upoBoi TabopaTopueii mo pusnke,
HarpuMep, MPH U3MEPEHUH (PU3HUECKIX
BEJIMYMH TP MTOMOIIN KOMITBIOTEPHBIX
JATYNKOB

Hroro mo paznery 6
Paznen 2. Mexanuka
2.1 KunemaTtuka 10 MexaHndeckoe ABUKEHUE. IIpoBeneHne KOCBEHHBIX N3MEPEHUI

OTHOCUTETHHOCTh MEXaHHUIECKOTO
nBrmkenns. CucreMa oTcUéTa.

[Ipsimast u 0OpaTHas 3a/1a91 MEXaHHUKHU.
Paanyc-BekTop MaTepuaibHON TOYKH, €70
MIPOEKIUN HA OCH CUCTEMBI

koopauHat. Tpaekropus. [lepemenienue,
CKOPOCTH (CpeaHssl CKOPOCTb, MTHOBEHHAs
CKOPOCTh) U YCKOPEHHE MaTepHaIbHOM
TOYKH, UX

MIPOEKLMU HA OCH CUCTEMBI KOOPAMHAT.
CrioxxeHue nepeMeIeHuil U CI0KEeHUE
CKOPOCTEH.

PaBHOMEpPHOE M paBHOYCKOPEHHOE
NPSIMOJIMHEIHOE JIBUKEHHUE.

3aBUCHUMOCTb KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS U IIYyTH MaTepUaIbHOM TOUKHOT
BPEMEHH H UX TpaUKH.

MT'HOBEHHOH CKOPOCTH M YCKOPCHHSI Tela,
B TOM YHCJIC YCKOPEHHSI CBOOOTHOTO
NaJICHUS, TPOBEICHUE MCCIICIOBAHHUS
3aBUCHMOCTEH MEX Ty pH3NIeCKHMH
BeJIMYMHAMU (TTyTH

OT BPEMCHH ITPH PABHOYCKOPEHHOM
JIBUKCHUH, TIEPHOIa OOpaIICHHS
KOHHMYECKOr0 MasiTHUKA OT €0
MapaMeTPOB) U OIBITOB TI0 IIPOBEPKE
MPEI0KEHHOM TUIIOTE3bI

P U3YYEHUU PABHOYCKOPEHHOTO

HpHMOHHHeﬁHOFO JABWKCHUA, ABUKCHUATEIIA,
6p0H_IeHHOFO TOPU30OHTAJIbHO, ABMIKCHUS TCIIA

10 OKPYKHOCTU

C MMOCTOSIHHOH 10 MOAYJII0 CKOPOCTBIO.
OnpeneneHI/Ie a0COJIIOTHBIX U
OTHOCHUTCIIBHBIX HOFpeH_IHOCTeI\/’I
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CBoboaHOE nazeHue. Y CKopeHue
CBOOOJHOrO NajeHus. J{prxxenue rena,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY.
3aBUCUMOCTb KOOPAUHAT, CKOPOCTH U
YCKOPEHHSI MAaTepUAIbHON TOUKHU

OT BPEMEHU U UX TpaPUKH.
KpuBosmHueliHoe nBuxenue. J[BrkeHue
MaTepUaIbHOU TOYKHU MO0 OKPYKHOCTH.
VYrnosas u nuHENHas ckopocTs. [lepuoan
yacToTa oOpalieHusl.
IlentpocTpemutensHOe (HOPMAJIBHOE),
KacaTelbHOE (TaHMeHIMAIBHOE) U MOJIHOE
YCKOpPEHHE MaTEepUAITbHOM TOYKH.
TexHuyeckue ycTpoicTa u
TEXHOJIOTMYECKUE TIPOLIECCHI: CIUOMETP,
JBUKEHHE CHAPAJIOB, LICITHBIE,
nrecTepEHYATHIE U pEMEHHBIENIEPEIAYH,
CKOPOCTHBIC JTU(DTHI

U3MepeHul (PU3NIECKUX BETUYHH.

OrneHka rpaHull IOTPEIHOCTEH.

N3yyenue Mozenu CUCTEMBI OTCUETA,
CpaBHEHHUE ITyTE€U, TPACKTOPUH,

CKOPOCTEM JIBHIKEHUSI OJTHOTO U TOTO JKETesa B
pPa3HBIX CHCTEMAX OTCUETA.

AHanu3 pa3HbIX CIOCOOOB HUCCIEA0BaHUS
JIBKEHU. PaccMoTpeHne npeaenbHoro
Mepexo0an U3MEPEHNE MTHOBEHHO N
ckopocTH. MoienupoBanue npeoopa3oBaHus
JIBIDKCHHH C UCTIOJIh30BAHUEM MEXaHU3MOB,
n3y4deHue mpeoOpa3oBaHus yrIIOBOU
CKOpPOCTH

B PEIYKTOPE.

AHanu3 HanpaBlIeHNs CKOPOCTH IIPH
JBUKEHHUHM 110 OKPYKHOCTH. Pemenune
pacy€THBIX 3a7a4 C IBHO3aIaHHOU U
HEsSBHO 3aJ]aHHOW (PU3MUECKOU

MOJIEJBIO C

HCII0JIb30BAHNEM OCHOBHBIX 3aKOHOB U
bopMyn KHHEMATHKHU.

Pemenne kauecTBEeHHBIX 3a]1a4,
TpeOYIOMINX MPUMEHEHUS 3HAHUITIO
KHMHEMaTHKE.

OObscHeHre yCTPONUCTBA U MIPUHIIUITA
JIEHCTBUSI CIUJIOMETPA, LICTIHbIX,

31



HIeCTEpEHYATHIX U PEMEHHBIX IIepeady,
CKOPOCTHBIX JIU(TOB.

OObsicHEeHUE JBUKEHUS CHAPSIOB.
OripezeneHne yclIoOBHI TPUMEHUMOCTH
Mozenel PU3NUECKUX TeI U IPOLIECCOB
(s1BIEHMI): MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JIBU)KEHUE, CBOOOIHOE
najicHue.

BrinonHenue y4eOHbIX 3a1aHUIA

Ha aHaJIU3 MEXaHNYECKUX MPOIIECCOB
(sIBJIEHMI) C UCIIOJIB30BAHUEM OCHOBHBIX
MOJIOKEHUN U 3aKOHOB

KHUHEMAaTUKH: OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBUKEHUS, (POPMYJIBI
KMHEMAaTUKHU PAaBHOYCKOPEHHOIO
IBUXKEHUS, TpeoOpa3oBanus [anunesans
CKOPOCTH M MEPEMEILIECHHUS.
Ucnonb3zoBanue [T-TexHonoruni npu
paboTe ¢ JOMOJHUTEIbHBIMU
MCTOYHUKAMU UH(OpPMaLIUU 10 TEME,

MX KPUTHYECKUI aHAJIN3 U OLIEHKA
JIOCTOBEPHOCTHU
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2.2

JnHamuka

10

IIepssiii 3akoH HerotoHa. MHEepuuanbHble
cucremsl orcuéra. [IpuHuumn
OTHOCHUTENBbHOCTH [ anuiies.
HeunepuuaneHblie cucTeMbl OTCUETA
(ompenenenue, IpUMeEpHI).

[IpoBeneHue KOCBEHHBIX U3MEPEHUN
PaBHOAECHCTBYIOLIEH CUIT U
Kod(puimenTa TpeHus CKOJIbXKEHUS,
IIPOBEJICHUE UCCIIE0BAHUS 3aBUCUMOCTEN
(U3UYECKUX BETUINH
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Macca rena. Cuna. [lpunun
CYIEPIO3ULUH CUJL.

Bropoii 3akon Hsrotona juis
MarepuanbHOU ToUuKU. TpeTuit

3akoH HproToHa 14

MaTepUaIbHbIX TOUEK.

3aKOH BCEMUPHOIO TSATOTEHHMSL.
OKBUBaJIEHTHOCTh PABUTALIMOHHOMN U
WHEPTHOU MAacCBhl.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHUS
CBOOOIHOTO ITaAE€HUS OT BBICOTEI

HaJ| TOBEPXHOCTHIO TUIAHETHI U OT
reorpauueckoi MUpPOTHI.
JIBuxeHne HeOECHBIX Te U UX
CIyTHUKOB. 3akoHbl Kerepa.
[IepBas kocMHUUYecKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.Bec

Tena, IBMXKyIIerocs ¢ yckopenuem.Cuia
tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIBYKEHUS U CUjla TPEHUS

nokos. Koaddunment tpenus. Cuna
COIIPOTHUBIICHHUS TP IBJKEHHUH TeJa

B )KUJKOCTH WJIU Tra3e, €€ 3aBUCUMOCTBOT
CKOPOCTH OTHOCUTEJIBHOTO

JBUKEHMUSL.

Hasnenue. ['mapocrarnyeckoe
napienue. Cuina Apxumena.
TexHuueckue ycTponucTaa

(cuit ynpyrocT, BOSHUKAIOIIHUX

B IIPY’KHHE U PE3UHOBOM 00pa3Le,oT UX
nedopmalum) 1 ONbITOB

10 MPOBEPKE MPEITIOKEHHON TUIIOTE3BITPU
W3YYCHUU JBWKCHHS OpycKa

M0 HAKJIOHHOM TJIOCKOCTH, JIBFXKECHUSI
CUCTEMBI CBSI3aHHBIX TeJ, 1eOpMalluUTE]L.
Ornpenenenue aOCOMIOTHBIX U

OTHOCHTEJIbHBIX MOTPEIIHOCTEN

U3MEPEHUHN (PU3NUECKUX BEITUYHH.

O1ieHKa rpaHull MOTPEIIHOCTEMN.
HccnenoBanue JBWKEHUS CHCTEMBI  TeT,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON YEPE3NETKUN
OJI0K, ABIKEHUS Opycka

10 HAKJIOHHOM TUIOCKOCTH

C TepeMeHHbIM  KOX(PPHUIIMEHTOM TpEHHUS,
JBUKEHUS Tpy3a Ha BaJly C TPEHUEM.
Habmonenue nBuxeHus Tein

B MHEPIMAIbHBIX 1 HEUHEPIMATBHBIX
CUCTeMax OTcu€Ta, HapuMep, KaYeHUSIBYX
HUIMHIPOB WM 1IAPOB Pa3HOW MacChl ¢
OJINHAKOBBIM YCKOPEHHUEM OTHOCUTEIBHO
HEUHEPLHUATbHONW CUCTEMBI OTCUETA.
H3ydeHune neHTpoOSKHBIX MEXaHU3MOB.
CpaBHeHUE CHUJI TPEHUS TOKOs1, KAUSHHUSI

U CKOJIbXKEHHUSI.
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1 TCXHOJIOTUYCCKUC NPOUCCCHI:
IMOAMIMITHHUKY, IBUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB

Pemenue pacy€THbIX 3a1a4 C IBHO
3a/IaHHOM U HESBHO 3aJIaHHOM
($u3NYECKOI MOJEIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOBU
dbopMysT KHHEMATUKU U TUHAMUKH. Pemenne
KayeCTBEHHBIX 3a/1a4, TPEOYIOLINX
IIPUMEHEHHUSI 3HAaHUHI

10 KUHEMAaTHUKe U JUHAMHUKE.

OObsicHEeHrE YCTPONCTBA U IPUHIMIIA
JIEACTBUSI TIOIIITUTTHUKOB.

OO0bsicHeHrEe NBM)KEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue yca0BUM MPUMEHUMOCTH
Mozenell pU3nYecKuX Tell U MPOLEeCCOB
(s1B1€HMIT): MHEpLIMAIbHAs cUCTeMa OTCUETa,
MaTepuagbHas TOUKa, abCONIOTHO yIpyras
nedopmarusi.

BrinonHeHue y4eOHbBIX 3a1aHUiA

Ha aHaJIN3 MEXaHUYECKUX MPOLIECCOB
(sIBJIEHMIA) C UCIIOJIB30BAHUEM OCHOBHBIX
MIOJIOKEHU U 3aKOHOB JIMHAMUKU: TPU
3akoHa HploTOHA, mpuHIUI
OTHOCHUTEJIbHOCTH [ "anuiiest,3akoH
BCEMHUPHOTO TATOTECHHUS.

Pabora B rpynmnax npu o0cyxaeHUH
BOIIPOCOB MEXITPEAMETHOIO XapaKTepa
(manmpumep, mo teme «JIBuxeHue

B IIPUPOJIEY)
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2.3

Crartuka TBEP0TO
Tena

AOCOJIIOTHO TBEPIOE TEIIO.
[TocTynarensHOE 1 BpanaTesnbHOE
JBHKEHHE TBEPIOTO Tena. MOMEHT CUIIBI
OTHOCHTEJIBHO OcH BpauieHus. 1 lneqo
cuibl. ClIOKEHHUE CUJI, PUIIOKEHHBIX K
TBEPIIOMY TEIY.

enTtp TsDKECTH TETA.

VYcnoBus paBHOBECHUS TBEPAOTO TeIA.
YceronunBoe, HEYCTOMYHMBOE,
0e3pa3IMyHOE PaBHOBECHE.
TexHnueckue ycTponucTBa u
TEXHOJIOTMYECKHUE ITPOLIECCHI:
KpOHIUTENH, CTPOUTENIBHBIN KpaH,
peléryarbie KOHCTPYKIIUU

IIpoBeneHue uccie10Banus yCIOBUM
paBHOBECHS TBEPAOIO TeJA, UMEIOLIET00Ch
BpallleHUs; KOHCTPYHUPOBaHUE

KPOHIITEHHOB W pacuéT CUJ YIOPYrocCTH;
U3y4eHUE yCTOWYMBOCTH TBEPIOTO Tela,
MMEIOLIETO IJIOIA/lb OTIOPHI.

Pemenue pacu€THBIX 3a7a4 C SIBHO 3aJaHHOM
Y HESIBHO 33/1aHHOM (PM3NYECKON MOJETIBIO C
WCIIO0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyJ CTaTUKH.

Pemenne kauecTBEHHBIX 3a/1a4,

TPeOYIOMNX MPUMEHEHUS 3HAHUMUIIO

CTaTHKE.

OObsicHEeHHWe yCTpPOWCTBA W  TPHUHIUIIOB
JICUCTBUS KPOHIITENHA, CTPOUTEIIBHOTOKPaHa,
peméTYaThIX KOHCTPYKIUN.

OmnpeneneHre  yCIOBUM — MPUMEHHUMOCTH
Mojaene  (u3ndecKkux  Tel:  aOCOJIFOTHO
TBEPJIOE TEIIO.

BrinonHeHue y4eOHbIX 3a/1aHUA

Ha aHaJIU3 MEXaHUYECKUX MPOLIECCOB
(sIBJIEHMIA) C MCTOJIb30BAaHUEM OCHOBHBIX
MOJIOKEHUN U 3aKOHOB CTaTUKHU: YCIOBUSA
paBHOBeECHS TBEPIOTO

Tena
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2.4

3aKOHBI COXpaHEHHUSI B
MCXaHUKE

10

HNMnynsc maTepualbHOM TOYKH, CUCTEMBI
MaTepuaibHbIX ToueK. LleHTpMace cuctemsl
MaTepuaIbHbIX ToYeK. Teopema o JBUKEHUU
LIEHTpa Macc.

NMnynbsc cuiibl 1 M”3MEHEHUE UMITYJIbCaTeNa.
3aKOH COXpaHEHUs UMITYJIbCA.

PeaktrBHOE NBHXKEHUE.

MoOMEHT uMITyJIbca MaTEpHUAIBLHON TOYKH.
[IpencraBienue o COXpaHEHUUMOMEHTA
AMITYJIbCa B IIEHTPAITBHBIX TOJISX.

PaGota cuibl Ha MajoM U Ha KOHEYHOM
nepemenieHuu. I'paguueckoe npeacTaBieHne
paboOTHI CHITBI.

MomHOCTE CHIIEL

Kunernueckas sHEprusi MaTepraibHOM
Touku. Teopema 00 M3MEHEHUN
KMHETUYECKON SHEPTrUHh MaTePUATbHOMN
TOYKHU.

[ToTeHuManbHbIE U HENOTEHIIUAIBHBIECUIIBI.
[ToTeHumanbHas SHEPIUs.

[ToTeHumanbHas 3HEprust ynpyro
ne(OpMUPOBAHHOMN MPYKUHBI.
[loreHunanpHas sHEPrus TEIA

B OJIHOPOJTHOM IPaBUTALIUOHHOM IIOJIE.
[loreHunanpHas sHeprus Tena

[IpoBeneHnEe KOCBEHHBIX U3MEPEHUI
MMITYJIbCA T€J1a, KHHETUYECKOU U
MOTEHIIMAIBLHON SHEPIUM TEIa, MOITHOCTH
CHJIbI; TPOBEJICHHUE OMBITOBIO ITPOBEPKE
MIPEIOKEHHOM TUTIOTE3bINPU U3YyICHUN
PaBHOYCKOPEHHOTO

MPSIMOJTMHEHHOTO JIBUXKEHUS U
B3aMMOJICHCTBHS TEII.

Ornpenenenue aOCOMIOTHBIX U
OTHOCHUTEIIbHBIX MOTPEIIHOCTEN
U3MEPEHUHN (PU3NUECKUX BEITUYHH.

O1ieHKa rpaHull MOTPEIIHOCTEMN.
[IpoBeneHune sKkCIEPUMEHTA 110 CPABHEHUIO
VM3MEHEHUS UMITYJIbCA TEJIAC UMITYILCOM
CHUJIbI, U3MEHEHHUS TOTEHIUAJIbHOU YHEPTrUU
NP YKUHBI

¢ paboTroii critbl Tpenus. MccienoBanue
COXpAHEHUS UMITYJIbCANPU YIIPYTOM
B3aUMOJICCTBUH, COXPAHEHUS SHEPTUU TTPU
CBOOOJHOMITAZEHUH.

Onpenenenue pabOTHI CHUIIBI TPEHHS IPU
JBIDKCHHUH TeJIa 110 HaKJIOHHOMIIIIOCKOCTH.
HaOironenue n 00bsCHEHNE

PEaKTUBHOTO JBUKCHMUSI.

Pemenue pacu€THbIX 3a71a4 ¢ IBHO
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B T'PABUTALIMOHHOM I10JI€ OTHOPOJHOTOLIapa
(BHYTpH U BHE 11apa).

Bropas xocMuueckas CKOpoCTb.

TpeTsst KOCMUYECKask CKOPOCTb.

CBs13b paOOTHI HEMOTEHIIUAIBHBIX CUJI C
M3MEHEHHNEM MEXaHUYECKOW FHEPTUH
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHU4ECKOMN YHEPTUN.

Yupyrue v Heylpyrue CTOJIKHOBEHHUSL.
YpaBHeHnue bepHyinu s uieanbHOM
KUJKOCTH KaK CJIEJICTBHE 3aKOHA COXPaHEHUS
MEXaHWYECKOM SHEPTrUH. TexHudecKkue
YCTPOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI:
JIBUKEHUEPAKET, BOJOMET, KOTIED,

NP Y>KUHHBIA

IHUCTOJIET, TUPOCKOI, (PUI'ypHOE KaTaHHEHA
KOHBKax

3aJIaHHOM U HESIBHO 3aJaHHOU

($u3nYECKOil MOJEIbIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOBH
bopMyJ1 MEXaHUKH.

Pemienne xauecTBeHHBIX 337124,

TpeOYIOUINX MPUMEHEHUS 3HAHUHTIO
MEXaHHKe.

OObscHEHNE NPUHIUIIOB JEHCTBHS
BOJOMETA, KOMIEPA, IPYKUHHOTO

MUCTOJIETa, TUPOCKOTIA.

OObscHEeHrEe ABUKEHUSI paKeT, GUTYpHOTO
KaTaHusl Ha KOHbKaxX. Omnpenenennue ycioBHi
NPUMEHUMOCTHMO/ETIeH (PU3NIESCKHUX TEIl H
MIPOLIECCOB(SIBICHUI): aDCOIIOTHO YIIPYroe u
a0COIIOTHO HEYIPYTrO€ CTOJIKHOBEHUSI.
BrinonHeHne yueOHbBIX 3a1aHUi

Ha aHaJIU3 MEXaHUYECKUX MPOIIECCOB
(sSBIIEHUI) C UCTIOJb30BAaHUEM 3aKOHOB
COXpaHEHHUS B MEXaHMKE: 3aKOHbI COXPaHECHHUSI
UMITYJIbCa U MEXaHUYECKOWIHEPTUH, CBSI3b
paboThI CUIIBI C U3MEHEHHEM MEXaHUUYECKOI
SHEpPruu Tena.

Hcnonws3zoBanue | T-TexHoI0THI TIPH

paboTe ¢ TOMOTHUTETbHBIMUA UCTOYHUKAMU
uH(pOpMaLIUU TIO TEME,
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UX KPUTHYECKUM aHAJIM3 U OLIEHKA
JOCTOBEPHOCTH

Hroro no pazpeny

35

Paznen 3. Mouexkyasipuas Gu3nka U TepMOANHAMHUKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KHHETHYECKOM
TEOpUHU

15

OcHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
kuHerndeckoit Teopun (MKT), ux onsiTHOE
obocHoBanue. uddysus.

BbpoyHoBCKO€ BIKEHHE. XapaKTep
JBIDKCHUS U B3aUMOICUCTBUS YaCTHI]
BemecTBa. Mojienu CTpOCHHsI Ta30B,
YKUJKOCTEN 1 TBEPBIX TEN U

00bsICHEHHE CBOMCTB BEILIECTBA

Ha OCHOBE dTHUX MoJeiei. Macca u
pa3Mepsl MOJIEKYJ (aTOMOB).

KonunuecTBo BemecTna.

[TocrosHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u
cnocoObl e€ u3mepenus. lllkana Temnepatyp
Lenbcus.

Mopenb ueanbHOro rasa

B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU:
YaCTHULbI ra3a JIBWXKYTCS XaOTUYECKH U HE
B3aUMOJICUCTBYIOT JIPYT C IPYTOM.

I'a3oBbIe 3ak0HBI. YpaBHeHUE MeHaeneeBa—
Knaneiipona. AGcomoTHasTeMiieparypa (IKana
TEeMIIepaTyp

KensBuna). 3akon JlanpToHA.

[TpoBenenne W3MEpEeHHI TapaMeTPOB Tasa,
MIPOBEJICHUE MCCIICIOBAHNIN 3aBUCUMOCTEH
(U3HYECKUX BEITUYHH U OTIBITOB TI0 TIPOBEPKE
MIPEUIOKEHHON THUTIOTE3bI TIPH U3ydeHUN
YCTaHOBJICHUATEILIOBOTO PAaBHOBECHS 1
M30TIPOIIECCOBB Ta3ax.

Ornpenenenne aOCOMIOTHBIX U
OTHOCHTEIIBHBIX MOTPEITHOCTEH

U3MEpeHUH (PU3NICCKUX BEITUIMH.

O1ieHKa rpaHull MOTPEIIHOCTEMN.
DKcIepruMeHTaTbHAs POBEPKa YpaBHEHUS
COCTOSIHHS MIealIbHOTO ra3a.M3ydueHne
MOJIEJICH: ABMKEHHSI YaCTHUI] BEIECTBA,
OpOYHOBCKOTO JIBMKEHUs. onbiTa [lITepHa,
KPHUCTAJUTUYECKUX PEHIETOK.

Penrenue pacu€THpIX 33724 C IBHO 331aHHOU
Y HESIBHO 3a/IaHHON (PU3NYECKOI MOJICIBIO C
UCIIO0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyn MOJIEKYIIPHOU (PU3UKH.

Penienue kauyecTBEHHBIX 33/1ad,
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H3onpoueccel B uieanbHOM rase
C IIOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA.

I'padmueckoe npencraBieHNE H30MPOLIECCOB:

U30TEpMa, U30X0pa, n300apa.

CBsi3b MEX/Ty JaBJICHUEM U CPEIHEH
KUHETUYECKOMN dHEpruen
MOCTYIATEIHLHOTO TEIIOBOTO ABUKEHUS
MOJIEKYJI UA€aJIbHOTO ra3a

(ocHOBHO€ ypaBHEHHUE MOJIEKYSIPHO-
KHHETUYECKON TEOPUHU UCATHHOTO rasa).
CBs13b a0COIIOTHOM TeMITepaTypbl
TEPMOJUHAMUYIECKON CUCTEMBI

CO CpeHEN KMHETUYECKOM YHEPTHE
MOCTYIMATEILHOTO TEMJIOBOTO ABUKEHUIEE
YacTHL.

TexHuueckue ycTpoicTa u
TEXHOJIOTMYECKUE TTPOLIECCHI:
TEPMOMETp, OapOMETp, MOTyUCHHE
HaHOMaTEpHAJIOB

TpeOYIOUINX MPUMEHEHUS 3HAHUNTIO
MOJIEKYIJISIpHOH (pU3HKE.

OObsicHEeHHE YCTPONCTBA U IPUHIMIIA
JIEHCTBUSI TEpMOMETpa, OapomeTpa.
OObscHEHNE NOy4YeHuUs
HAaHOMAaTEpPHAaJIOB.

OrnipezienieHne ycIIOBHI TPUMEHUMOCTH
Mojesnel pU3NYECKUX Tel U MPOIECCOB
(s1BIEHMI): MOJieNel ra3a, KUIKOCTH U
TBEPAOTO (KPUCTAJUIMUECKOTO) TENa,
UJCaTbHOTO rasa.

Beimonnenue ydeOHBIX 3aJaHHil Ha
aHaIu3 TEIJIOBBIX MIPOLIECCOB
(sIBJIEHMI) C UCIIOJIb30BAHUEM
ocHOBHBIX nostoxkeHnit MKT u 3akoHOB
MOJIEKYJISIpHOI (PU3UKHU: CBSA3b AaBJICHUS
UJICAIBHOTO ra3a co CpeHen
KMHETUYECKOM SHEPrUel TEIUIOBOTO JIBHXKECHHUS
Y KOHLIEHTpAaLKEN €ro MOJIEKYJI, CBS3b
TEMIIEpaTypbl BELIECTBACO CPEIHEN
KMHETUYECKOHN 3HEPruel TEII0BOro JBUKECHUS
€ro 4acTHll,

CBSI3b JIaBJICHUSI WUJCAIBHOIO Trasa C
KOHILIGHTpAallUed MOJEKYIl U  €ro
TEMIIepaTypoi, ypaBHEHUE
MenneneeBa—Knaneiipona
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3.2

TepmoanHaMuKa.
TeruioBble MaIUHBI

20

Tepmonunamuueckas (T/) cucrema.
3a/laHue BHEIIHUX YCIOBUI

JUTSI TEPMOJIMHAMUYECKOU CUCTEMBI.
BHemHue v BHYTpEHHHE TAPAMETPBHI.
[TapameTpsl TEpMOAMHAMUYECKO N
CHCTEMBI KaK CpeTHUE 3HAUYCHUS
BEJIMYWH, ONUCHIBAIOIINX €€ COCTOSTHUEHA
MHUKPOCKOTTMYECKOM YPOBHE.

HyneBoe Hauano TepMoIMHAMUKH.
CaMmonpoun3BOJIbHAS penaKcanus
TEPMOJMHAMUYIECKON CUCTEMBI

K TETJTIOBOMY PaBHOBECHIO.

Moenb nneaapHOTO ra3a

B TEPMOJMHAMMKE — CUCTEMA

YpaBHEHUH: ypaBHEHUE
MenneneeBa—Kaneiipona u

BBIPa)XKCHUE JIJI1 BHYTPEHHEW SHEPIUu.
VYcnoBus NPUMEHUMOCTH 3TOW MOJEIIN: HU3Kast
KOHIIEHTpAaLUs YaCTHULl, BBICOKUETEMIIEPATYPHI.
Bripaxxenue

JUIsl BHYTPEHHEN SHEPTUU

OJIHOATOMHOTO HMJI€aJIbHOTO rasa.
KBa3ucrarnueckue u HeCcTaTUYECKHE
MIPOLIECCHI.

DnemeHTapHas paboTta

B TEPMOJIMHAMHUKE. Bbrunciienue

paboTsl 1o rpaduKy npouecca

N3MmepeHne ynenpHOM TEIIOEMKOCTH Pa3HbIX
BELIECTB, UX CPAaBHEHUE, IPOBEACHUE
UCCIIEIOBaHUH 3aBUCUMOCTEN (DU3UUECKUX
BEJIMYUH U OIBITOB 110 MPOBEPKE
[IPEJUI0’KEHHON TMIOTE3bl IPU U3yYEHUU
MIPOIIECCOB TEIIOOOMEHA U aInabaTHOTO
nporiecca.OnpeneneHne abCOMOTHRIX U
OTHOCHTEJIBHBIX MOIPEIIHOCTEN U3MEPEHUN
(bu3NYECKUX BETHUYHH.

OreHka rpaHuil MOTPEeIIHOCTEN.

N3yyenune B3aMMOCBSI3H SHEPTUH
MEXMOJIEKYISIPHOTO B3aUMOACUCTBUS U
TEeMIIEPaTypbl KUTIEHUS JKUIKOCTEH.
N3yyeHue TeroBbIX JBUraTenen

C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MOJEIIEN.

HccnenoBanue pa3HbIX CIOCOO0OB
WU3MEHEHUs BHYTPEHHEN SHEPrUu.
Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJaHHOU U HESIBHO 3aIaHHOMI
buznyecKoil MOJEINbI0

C MCNOJIb30BaHUEM OCHOBHBIX 3aKOHOBHU
dbopMyn MOJIEKYIAPHOUN PU3UKU

U TEPMOJIUHAMUKHU.

Pemenne kauecTBEeHHBIX 3a]1a4,
TpeOYIOMMX MPUMEHEHHS 3HAHHH
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Ha pV-nuarpamme.

Tennonepenada kak cnoco0 N3MEHEHHS
BHYTPEHHEW 3HEPrUu TEPMOANHAMUYECKON
CHUCTEMBI

0e3 coBepienus padotel. Konsekius,
TETJIONPOBOTHOCTD, U3TyUCHHE.
KonnuecTBo TennoTel. TemnoéMKocTh Tena.
VYnenbHas U MOJISIpHAS] TETUIOEMKOCTH
BelllecTBA. YpaBHeHHE Maiiepa. Y nenbHas
TEIJIOTA CTOPaHUATOIUINBA. Pacyér
KOJINYECTBA TETUIOTHINPHU TEIJIOTepeave.
Ilonstue

00 ammabaTHOM Tiporiecce. [lepBrorit

3aKOH TEPMOJMHAMUKH.

Buyrpennsisa sneprusi. KoanyuecTBo TEmIOTH 1
paboTa Kak Mepbl U3MEHEHUSIBHYTPEHHEN
SHEPTUH TEPMOJUHAMUYECKON CUCTEMBI.
BTopoii 3ak0H TepMOIUHAMUKHI

JUIsl PABHOBECHBIX MPOLECCOB: YEPE3
3a/IaHHO€ PABHOBECHOE COCTOSIHUE
TEPMOANHAMUYECKON CUCTEMBI IPOXOIUT
eIUHCTBEHHAs aguabara. AOCOIOTHAS
TeMIieparypa.

BTtopoii 3ak0H TepMOIMHAMUKHI

JUTsl HEPAaBHOBECHBIX ITPOLIECCOB:
HEBO3MOKHO NepeIaTh TEIIOTY

10 MOJICKYJIAPHOU (PU3UKE U
TEPMOJANHAMHUKE.

OObsicHEeHHE YCTPONCTBA U IPUHIMIIA
NeUCTBUS XOJIOAUIBHHKA,
KOH/IMIIMOHEPA, TU3ETHHOTO U
KapOIOpaTOPHOTO ABUTATENIEH, TApOBOI
TYpOUHBI.

OObscHEHNE OTyYeHUs] CBEPXHU3KHUX
TEMIIepaTyp, yTHIN3ALUN KTETUIOBBIX)
OTXOJIOB C MCIIOJIb30BAaHUEM TETIOBOTO
Hacoca, yTHIU3aI[ii OM00PraHMIECKOTO
TOIUIMBA JUIs BBIPAOOTKHU «TEIIOBOI» U

JIIEKTPOIHEPTHH.
BreimonHenue ydeOHBIX 3aJaHHil Ha
aHaJIN3 TEIIOBBIX IIPOLIECCOB

(sSIBIIEHUH) C UCTIOIH30BAHUEM

ocHOBHBIX nojoxeHnit MKT u 3akoHOB
MOJIEKYJISIPHON (DU3UKH U TEPMOJMHAMHUKH
MePBBIN 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHHs SHEPTHH B TEIUIOBHIX MPOIlECccax.
Ucnonb3zoBanue [T-TexHosoruit npu
paboTe ¢ AOMOJTHUTEIbHBIMU

HMCTOYHHKAMU MH(POPMAIIUH IO TEME,UX
KPUTHYECKUHA aHAIIU3 M OLIEHKA
JIOCTOBEPHOCTH.

AHaIN3 U OLleHKA MTOCIIEICTBUN
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oT 0oJiee XOJI0THOTO Teja K 6oJiee
HarperoMy 0e3 KOMIIEHCAIUH
(Knaysuyc). HeobpatumocTts
IIPUPOJHBIX IIPOLECCOB.

[Tpunnune! geiictBus Teninobix MamuH. KT/,

MaxkcumansHoe 3Hauenre KITJ[. [Tuk
Kapmno.

DKOJOTUYECKHE aCTICKTHl UCTIOJIb30BAHUS
TEIIOBHIX ABUTaTeNel. TemmoBoe
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl.
TexHuyeckue ycTpoicTa u
TEXHOJIOTHYECKHE MPOLIECCHI: XOJIOIUIbHUK,
KOHIUIUOHEP, TU3EIbHBIN 1
KapOIOpaTOPHBIN JIBUTATEIH, ITAPOBas
TypOWHA, TTOTYYCHHE CBEPXHUZKUX
TeMIepaTyp, yTUIU3alus «TEIIOBBIX)
OTXOJIOB

C MCIOJIb30BAaHUEM TEIJIOBOTO HAcOCa,
YTHIIM3AIUs OMOOPTraHUYESCKOTO TOTUIMBA IS
BBIPAOOTKH «TEIJIOBOW» U

3JIEKTPOIHEPTUU

HUCIIOJIb30BaHUA TCIIJIOBBIX I[BI/II‘aTeJIef/'I u
TEIIOBOTO 3arpsi3HEHUs OKpYKaroueicpesl ¢
MO3ULMHI 3KOJIOTUYECKON O€30M1aCHOCTH;
MPEJCTaBICHUI

0 PaIMOHAILHOM TIPUPOIOTIOIH30BaHHUN(B
MPOIIECCE MOrOTOBKH COOOIIECHUIH,
BBINIOJIHEHUH TPYNIOBBIX POEKTOB)

3.3

ArperaTHble

COCTOsHHA BCIICCTBA.
dazoBrIe IIePexXoabl

14

[TapooOpa3oBaHue U KOHICHCAIIHSL.
Hcnapenue u kuneHue. Y qenbHas
TEIJI0Ta MapooOpa3oBaHuUs.
Hacplimennbie 1 HEHACBIIIEHHBIE Taphl.

HaOironesre cBOMCTB HACHIIIIEHHBIX
1apoB, MaJIBIX JedopMaluii, IpOBEJACHHE
KOCBEHHBIX H3MEPEHUI

yIETbHOM TEIUIOTHI TIABIICHUS JIbJIA,
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KauecTBeHHas 3aBUCUMOCTD INIOTHOCTHH
JIaBJICHUS HACBILICHHOTO Tapa

OT TEMIIEPATYypPhl, UX HE3aBUCUMOCTHOT
00bEMa HACHIIIICHHOTO Mapa.

3aBUCHMOCTb TEMITEPATYPhl KUTICHHUSIOT
JTABJICHUSI B )KUKOCTH.

Bnaxxnocts Bo3yxa. AGCOIOTHAS U
OTHOCHTEJIbHAS BIAXXHOCTb.

TBépnoe teno. Kpucrammueckue u
amopdHbIe Tema. AHH30TPOIIHSI CBOUCTB
Kpuctaios. [1naBnenue n
KpUCTaJUTU3ausl. Y AeabHas TEIoTa
miasnenus. Cydomumanusi.

Hedbopmaruu TBEpAOTO Tena. PacTsokenue u
cxarue. Casur. MoayneslOnra. [Ipenen
ynpyrux aedopmanuii. TenaoBoe
paciupeHue KUIKOCTe U TBEPBIX Tell,
00BEMHOE 1 JIMHEHHOE pacIIupeHUE.
AHTrapMOHU3M TEIIOBBIXKOJIEOaHUI YaCTHI]
BElIECTBA KaK MPUYKHA TEIJIOBOTO
pacimupeHus Tel (Ha KaueCTBEHHOM YPOBHE).
[IpeobpazoBanue sHeprun B ha30BbIX
nepexoax.

YpaBHeHHe TEIIOBOTO OanaHca.
[ToBepxHOCTHOE HATSIKEHHE.

Koaddurment noBepXxHOCTHOTO

a0COJIIOTHON BJIaKHOCTH BO3AYXa,

K03 puIMeHTa IOBEPXHOCTHOTO
HaTsDKeHust, Moayist FOnra.

N3yyeHue 3akoHOMEPHOCTEH UCTTAPCHUSU
KHUIICHUS )KUIKOCTEH, B TOM YHCIIE
KHTICHUS TIPYU TIOHIKEHHOM JIaBJICHUH,
HarpeBaHus U IJIABJICHUS
KPHCTaJUIMYECKOTO BEIeCTBA,

KA PHBIX SIBICHUN, CMAYHBaHUSI.
[IpoBeneHue ONMBITOB C MBUTBHBIMU
IUIEHKAMHU.

Hccnenosanme Mmoaean
HEHBIOTOHOBCKOM XUAKOCTH. Pemntenne
pacu€THBIX 3a7a4 C IBHO3aIaHHOU 1
HESBHO 3aJ]aHHOU (PU3HUECKOU
MOJETIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOBU
(bopMyIT MOJIEKYISIPHOHN (PU3UKHU 1
TEPMOIUHAMUKHU.

Pemennie kauecTBEHHBIX 3a7ad,
TpeOyIOMIMX MPUMEHEHUS 3HAHUITIO
MOJIEKYJISIpHOH (U3KKe U
TEPMOIMHAMHUKE.

OObscHeHrEe OCHOBHBIX TPUHIIUIIOB
CTPOEHUS )KUJIKUX KPUCTAJUIOB, OTyYCHHS
COBPEMEHHBIX MaTEPHUAJIOB.
Omnpenenenue yCIoOBH TIPUMEHUMOCTH
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HaTsDKeHMsl. KannsuisspHble sIBIEHMUSL.
JlaBneHue 1oa UCKpUBIEHHOU
HNOBEPXHOCTBIO KUIKOCTH.

®opmyia Jlamnaca.

TexHuueckue ycTpoucTBa U
TEXHOJIOTMYECKHUE TIPOLIECCHI: XKUAKUE
KPUCTAJLIbl, COBPEMEHHbBIE MaTEPHUAIIBI

Mojienell (PU3MUECKUX TN U MPOIIECCOB
(s1BIEHMI): MOJieNel ra3a, )KUJKOCTH U
TBEPAOIO (KPUCTAJUIMUECKOTO) TENIA,
UJCAIBHOTO rasa.

Boinosinenue ydeOHBIX 3aJaHUi Ha
aHauu3 TEIJIOBBIX IIPOLIECCOB
(sIBJIEHMI) C UCII0JIb30BAHUEM

ocHOBHBIX noJioxxeHnii MKT u 3akoHOB
MOJIEKYJISIpHOI (PM3UKH U TEPMOJUHAMUKH:
CBSI3b JIABJICHUS UJICATIBHOTO Ta3a ¢
KOHIEHTPALMEN MOJIEKYN U €r0
TEMIIepaTypol, ypaBHeHHE MeHeneeBa—

Kianeiipona, nmepBblii 3aKOH TEPMOJIMHAMUKH.

Pabora B rpynmnax npu oocykKaeHIN
BOIIPOCOB MEXKIIPEJIMETHOTO XapaKkTepa
(Hanpumep, 1o Teme «TemnooomeH

B )KUBOU TIPUPOJIECH)

Hroro mo pazneny 49
Pa3nen 4. daekTpoguHAMHUKA
41 DJICKTPUYECKOE MOJIe 24 DnexTpu3alus Tel U e€ MPOsIBICHU. [TpoBeneHre KOCBEHHBIX H3MEPECHHIA U

DnexkTpuyeckuil 3apsia. JBa Buga
ANEeKTpUYecKuX 3apsioB. [IpoBoaHUKH,
JTUDIEKTPUKHU U TIOJTYIPOBOIHUKH.
DIIEMEHTAPHBIN 3JEKTPUUECKUN 3apsl.
3aKOH COXpaHEHHUs FIEKTPUUECKOTO
3apsna.

OTIBITOB T10 TPOBEPKE MPEUI0KEHHOM
TUIOTE3bI IPU U3YUYEHUU B3aUMOJICHCTBUS
3apsKEHHBIX TEJ, 3apsaa KOHAeHcaTopa,
MOCJIEJIOBATEILHOTO COCTUHEHUS
KOHJICHCATOPOB.
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B3anmonerictue 3apsnoB. Todyeunbie
3apsiabl. 3akoH KynoHa. Dnekrpuyeckoe
nosie. Ero nelicTBueHa aneKkTpudyecKkue
3apsbl.

Hanpsok€HHOCTB 31EKTPUYECKOTO MOJIS.
[IpoOneiit 3apsz. Jluauu
HANPsHKEHHOCTH 3JIEKTPUYECKOTO TOJISL.
OaHOPOIHOE IEKTPUYECKOE TOJIE.
IloTeHmmannLHOCTE
NEKTPOCTATUUYECKOTO MoJIsl. Pa3HOCTH
MOTEHIIMAJIOB U HaIPsDKEHUE.
[loTennmanpHas sHeprus 3apsiiaB
3NEKTPOCTATUYECKOM TOJIE.

[ToreHnnan snekTpocrarnyeckoro mnous.Cessp

HaHpﬂ}KéHHOCTI/I I10JIAA U PasSHOCTHUIIOTCHINAJTIOB

JUIS BIEKTPOCTAaTUYECKOTONONS (Kak
OJIHOPOJHOTO, TaK U HEOJHOPOTHOTO).
[IpuHIIMT Cyneprio3uliuu

ANEKTPUYECKUX MOJICH.

[Tosie Toueunoro 3apsiaa. [lone paBHOMEpHO
3apspkeHHoU cdepsl. [lonepaBHOMEpHO
3apsHKEHHOTO 1Mo 00bEéMY 1mapa. [lome
PaBHOMEPHO 3apsHKEHHONW OECKOHEUHOM
wiockocTd. KapTuHbl TUHUI HapsHKEHHOCTH
3TUX MOJIEH U

SKBUITOTEHIMAIbHBIX IOBEPXHOCTEH.

Ornpenenenne aOCONMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MepeHull PU3NUECKUX BETUYMH.
OrneHka rpaHull IOTPEIIHOCTEH.
HabGmronenue npeBpalieHus 3JHepruu
3apsKEHHOTO KOHAEHCATOpa B SHEPTHIO
U3ITy4YeHUs CBETO/INO0/1a, UCCIIE0BAHNE
pa3psijia KOHAEHcaTopa Yyepe3 pe3ucTop.
N3yuenune 3aBUCUMOCTH
BJIEKTPOEMKOCTH MIIOCKOTO
KOHJIEHCATOPa OT IJIOLIA M MJIACTHH,
PACCTOSTHUS MEXKTy HUMH H
JIMRJIEKTPUYECKON TPOHUIIAEMOCTH.
N3yuenue kapTuH JTMHUN
HANPSLKEHHOCTH AJIEKTPUYECKOTO MOJIS
TOYEYHOTO 3apsija, paBHOMEPHO
3apsKeHHOU cepbl, pPABHOMEPHO
3apsHKEHHOTO 0 00BEMY 11apa,
PaBHOMEPHO 3apsHKEHHON 0€CKOHEUHOM
IJIOCKOCTH U SKBUIOTEHIIMAIBHBIX
MTOBEPXHOCTEH.

Pemenue pacuéTHbIX 3a71a4 ¢ IBHO 33JaHHOMN
Y HESIBHO 33/IaHHOM (PU3NYECKOM MOJETIBIO C
MCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
bopMyI IEKTPOCTATUKH.

Pemennie kauecTBEHHBIX 3a/1a4,
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[IpoBOIHUKY B 3JIEKTPOCTATUYECKOMIIOJIE.
VYcnoBue paBHOBECUS 3apsAI0B.
JIM3IIeKTPUKY B 2JIEKTPOCTATUYECKOMITOJIE.
JuanexTpudeckas IpOHULIIAEMOCTb
BELIECTBA.

Konpencarop. DNeKTPOEMKOCTb
KOHJIEHCATOpa. DneKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOopa.
[TapannenpsHO€ coeqUHEHNE
koHaeHcaTtopoB. [locnenoBaTenbHoe
CO€/IMHEHUE KOHJIEHCATOPOB.
DHeprus 3apsHKEHHOTO KOHJIGHCAaTopa.
JIBrxeHMe 3apsyKEeHHON YaCTHUIbI

B OJTHOPOJTHOM JIEKTPUYECKOM TOJIE.
TexHuueckue ycTpoicTa u
TEXHOJIOTUYECKUE IPOLIECCHI:
IEKTPOCKOII, AIEKTPOMETP,
AIEKTPOCTaTUYECKAs 3alUTA,
3a3eMJICHHE JIEKTPOIIpHOOpOB,
KOH/IEHCATOPbl, TEHEPATOP

Ban ne I'paada

TPeOYIOMIMX MTPUMEHEHUSI 3HAHUUTIO
AIIEKTPOCTATHKE.

OObsicHEeHHEe YCTPOUCTBA U MPUHIIUATIA
JIEMCTBUS 3JIEKTPOCKOTIA,AIEKTPOMETPA,
KOHJIEHCATOPOB, reHeparopa Ban ne
['paada.

OObscHenne paboThl
AIIEKTPOCTATUYECKOH 3aIUTHI, 3a3EMIICHUS
NMEKTpOonpruOopoB. OrpesiesieHne yCI0BUiA
MPUMEHUMOCTHMO/IECH (HU3NIECKHUX TEI:
TOYEYHBIN 3apsia, OJJHOPOJIHOE
AIIEKTPUIECKOE TIOJIE.

Brimonnenue yueGHbIX 3a/1aHUN

Ha aHAJIN3 JIEKTPUIECKUX MTPOIECCOB
(sSIBJIEHUH) C UCTIOJIB30BAaHMEM OCHOBHBIX
MOJIOKEHUN U 3aKOHOB 3JIEKTPOIMHAMHUKU:
3aKOH COXpaHEHUs

AIIEKTPUUECKOTO 3apsija, 3akoH KyrnoHa,
MOTEHLIUATHHOCTh

AIIEKTPOCTATUYECKOTO TIOJISI, IPUHIIMIT
CYIEPHO3UIUH AEKTPUUECKHIX MOJCH.
Ucnonws3zoBanue | T-TexHOMOTHI TTPH
paboTe ¢ JOMOJHUTEIbHBIMU
MCTOYHUKAaMU WH(OPMALIUU TI0 TEME,

UX KpUTHYECKUI aHaTU3 U OIICHKA
JIOCTOBEPHOCTH
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4.2

ITocTosiHHBIHI
AIEKTPUYECKUNA TOK

24

Cuna toxka. IlocTosiHHBIHN TOK.

YcnoBus CymecTBOBaHUS MMOCTOSTHHOTO
AIIEKTPUYECKOTO TOKA. MICTOUHMKY TOKA.
Hanpsoxkenne U u DJIC E.

3akon OMa i ydacTKa IeMu.
DNEKTPUUECKOE CONIPOTUBIICHHE.
3aBUCHUMOCTb COITPOTUBIIEHUS
OJTHOPOJTHOTO TIPOBOJTHUKA OT €r0 JITTHHBI
¥ TUIONIATU TIONIEPEYHOTO CEYCHUSI.

VY nenpHOE COTTPOTHBIICHUEBEIIECTBA.
[MocnenoBarensHOE, MapauIeIbHOE,
CMeIIaHHOE COCMHEHUE TIPOBOTHHKOB.

Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUXIIEIIEH.

[IpaBuna Kupxroda.

PaboTa snekTpruyeckoro Toka.

3akoH J[xoynsa-Jlenna.

MOIIHOCTH 31EKTPUUYECKOTO TOKA.
TemuioBast MOIITHOCTB, BbIZIEIIsieMasiHa
pesucrope.

OJIC u BHyTpeHHEE CONIPOTUBIICHUE
HMCTOYHHKA TOKA. 3akoH OMa

JUTSI TIOJTHOM (3aMKHYTOM )
ANEKTPUYECKO 1enu. MOUTHOCTh UCTOYHHUKA
Toka. KopoTkoe 3aMbIkaHue.
Konpnencarop B 1ienu nocTossHHOTO
TOKa.

[IpoBeneHue NpsAMBIX U3MEPEHUN CHIIBITOKA U
HaIPsKEHUs, KOCBEHHBIX U3MEPEHUM
yaenbHoro conpotuBienus,IJC u
BHYTPEHHETO CONPOTUBIICHUS] UICTOYHUKA
TOKAa, IPOBEJAEHUE UCCIIEA0BAHUM
3aBUCUMOCTEN (PU3UYECKUX BEIIMUUH U
OTIBITOB

0 MPOBEPKE MPEIOKEHHON TUIIOTE3BITTPU
W3YYEHUU TETIeH MOCTOSTHHOTO

TOKa.

Ornpenenenne aOCOMIOTHBIX U
OTHOCHTEJIbHBIX TIOTPEIITHOCTEN
U3MEPEHUHN (PU3NUECKUX BEITUYHH.
O1ieHKa rpaHull MOrPEIIHOCTEM.
N3yueHnne KOpOTKOro 3aMbIKaHUS
rajgbBaHUYECKOIO DJIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHU.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJaHHOU U HESIBHO 3aIaHHOMI
buznyecKoil MOJEINbIO

C MCMOJIb30BaHUEM OCHOBHBIX 3aKOHOBHU
dbopMyI NOCTOSTHHOTO TOKA.

Pemenne kauecTBEHHBIX 3a]1a4,
TpeOyIOMMX MPUMEHEHUS 3HAaHUH U
3aKOHOB MOCTOSIHHOTO TOKA.

OObscHeHre yCTPONUCTBA U MIPUHIIUIIA
JICHCTBHSI aMIIEPMETPA, BOJIBTMETPA,
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TexHuueckue ycTpoucTsa u
TE€XHOJIOTMYECKHUE NPOLIECCHI:
aMIIepMeTp, BOJIBTMETP, PEOCTaT,
CYETUHK DIIEKTPUYECKON IHEPTUH

peocrara, C4ETUMKA DIEKTPUUECKON
SHEPIHUH.

Brinonnenue yueOHbIX 3a1aHUIMA

Ha aHaJIU3 DJIEKTPUUECKUX ITPOLIECCOB
(s1BJIEHMI) C UCIIOJIB30BAHUEM OCHOBHBIX

IMOJIOKEHUM M 3aKOHOB SJICKTPOAUHAMUKU

3akoHbl OMa

JUISL y4acTKa UEMH U 111 3aMKHYTOU
ANEKTPUYECKON LIETH, 3aKOH
Jxoyna—JIenna.

Pabora B rpynmnax npu o6cykaeHUN
BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
(Hampumep, 1o TeMe «IJIEKTPUUYECKUE
SIBJICHUS B TIPUPOJIC»)

4.3

Toku B pa3iuuHbIX
cpenax

DnexTpuyecKkas MpoOBOJUMOCTb Pa3IMYHBIX
BEULIECTB. DJIEKTPOHHAS IPOBOIUMOCTD
TBEPABIX METANIOB. 3aBUCUMOCTh
COMPOTHBIICHUS] METAJUIOBOT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTb. DNEKTPUUECKUN TOK B
BaKyyMe.

CBolicTBa AJIEKTPOHHBIX MYyYKOB.
[TonynpoBoauuku. CoOcTBEHHAs U
pUMeCHas MPOBOAUMOCTh
oJIynpoBoAHUKOB. CBOMCTBA
p-n-niepexona. [ToxynpoBoAHUKOBBIE
PUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJIUTAX.

[IpoBeneHnEe KOCBEHHBIX U3BMEPEHUN U
HUCCIIEN0BAaHNN 3aBUCUMOCTEN

MeXAy QU3NYECKUMU BEIMUYMHAMH TIPU
M3YYEHUHU POLECCOB MPOTEKAHUS
AIIEKTPUYECKOr0 TOKA B METaIIaXx,
AIIEKTPOJIUTAX U TOJTYIPOBOTHUKAX.
Omnpenenenre abCOTIOTHBIX U
OTHOCHUTEJbHBIX MTOTPEIIHOCTEH
U3MepeHuil PU3NUECKUX BETUYHH.
OLueHKa rpaHul NOTPEIIHOCTEN.
Habmronenue snekTponnsa, u3ydeHue u
00BsICHEHUE MPOBOIUMOCTHU
AIIEKTPOJIUTOB, IKCIIEPUMEHTAIHHOE
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QHGKTpOHI/ITI/I‘-IeCKaSI Jucconuanus.

Onexrponus. 3akoHsl Dapanes s
JNIEKTPOJIN3A.

DNIEKTPUYECKUM TOK B razax.
CaMocTOsATEnbHBIN 1
HECaMOCTOSTEIbHBIN pa3psi.

PaznuuHble THIIBI CAMOCTOSITENILHOTO
paspsga. Monnus. [liasma.

TexHuueckue ycTpoucTea u
MIPaKTUYECKOE IPUMEHEHHE:
ra3opaspsIHble JaMIIbl, 3JIEKTPOHHO- JTy4YeBas
TpyOKa, MOTYIPOBOTHUKOBBIE TPUOOPBHI:
JIMOJT, TPaH3UCTOP, (POTOIUOI, CBETOAHO,
rajibBaHuka, pahuHUPOBAHNE MENIH,
BBIIJIaBKA aJIFOMUHMSL, DJICKTPOHHAs
MHUKPOCKOTIHS

M3YyYEHUE 3aKOHOB JIEKTPOJIN3a
®dapanes.

CHsTHE BOJIBT-aMIIEpPHOU

XapaKTEPUCTUKU JAUOJA.

CpaBHeHuE NPOBOIUMOCTU METAJIIOBU
MOJIYTIPOBO/IHUKOB.

N3yyenue uCKpoBOTro paspsian
MIPOBOJAMMOCTH BO3/1yXa.

Pemenue pacuéTHbIX 3a71a4 ¢ SIBHO
3aJaHHOU U HESIBHO 3aJIaHHOMI

(bu3nYeCcKOil MOJIENBIO C UCIIOJIB30BAaHUEM
3aKOHOMEPHOCTEN

MIOCTOSIHHOTO TOKa B Pa3IMUHBIX CPEIax.
Pemenne kauecTBEHHBIX 3aja4, TPEOYIOIINX
MIPUMEHEHHUS

3aKOHOMEPHOCTEN OCTOSIHHOTO TOKAB
Pa3IMYHBIX CpEax.

OO0bsicHEHHEe YCTPOMCTBA U MPUHIIATIA
JIEACTBHUSI Ta30pa3psAIHbIX JIAMIL,
AIIEKTPOHHO-TY4€BON TPYOKH,
MOJIYTIPOBOIHUKOBBIX IPUOOPOB: AUOAA,
TpaH3uCTOpa, POTOANO0/Ia, CBETOIUOIA.
OOBbscHEHHE CYyTH MPOLECCOB: TaTbBAHUKU,
padUHUPOBAHUS ME/IU, BBITUIABKU aIFOMUHUS,
AJIEKTPOHHOU

MHUKPOCKOTIHH

Hroro no pazneny
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Pa3nen 5. ®usnyeckuii NPaKTHKYM

5.1 PusnuecKkuin 16 Crioco0ObI n3MepeHust PU3NIECKUX IIpoBeneHne KOCBEHHBIX U3MEPEHUH,
MIPaKTUKYM BEJIMYMH C HCIIOJIb30BaHUEM MCCIICIOBAHUH 3aBHCUMOCTEHN (PU3HMUECKIX

AHAJIOTOBBIX U U (PPOBBIX BEJIMYMH, IPOBEPKA IPEUIOKEHHBIX
U3MEPUTENIbHBIX IPUOOPOB U TUIOTE3
KOMIIBIOTEPHBIX JATUUKOBBIX CUCTEM. (BBIOOp U3 paboT, ONMCAHHBIXB
AOCOJIOTHBIE Y OTHOCUTEIILHBIE TEMATHYECKUX pa3aenax
MOTPENIHOCTA U3MEPEHUN (PU3NUECKUX «YUYEHNYECKUN DKCIIEPUMEHT,
BeanuuH. OneHka rpaHul] nabopaTtopHble paboThI, TPAKTUKYM))
MOTPENTHOCTEN

Hroro mo paznery 16

PezepBHOE Bpemst 10

OBIIEE KOJIMYECTBO 170

YACOB IIO ITPOTPAMME
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11 KJIACC

N HanmenoBanue K o
° 0JINYECTBO CHOBHBIE BU/IbI JIESITEIbHOCTH
pas3zenoB u TeM [IporpammHOe conepxanue JBLA
n/m 4acoB 00yyaromuxcs
y4eOHOTO MpeMeTa
Pa3nen 1. DnekTpoauHamMuka
11 MarnuTHOE€ nosue 14 B3anmopelicTBre MOCTOSIHHBIX MarHUTOB U IIpoBeneHne KOCBEHHBIX U3MEPEHUM CUJIBI

MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJe.
Bekrop marautHON MHAyKOuU. [IpuHnmn
CYNEPHO3UIMYA MAarHUTHBIX MoJied. JInHun
MarHUTHOWUHTYKITHH.

MarsuTHO€ 1MoJjie MPOBOJHUKA C TOKOM
(TIpstMOTO TIPOBOAHMKA, KATYIIKH U
KpyroBoro Butka). OneiT Dpcrena.Cuna
AmMriepa, e€ HanpaBJIeHUE U MOAYIIb.
Cuna JlopeHiia, e€ HanpaBJICHUE U
MOJyJib. JIBUKEHHE 3apSyKEHHOM YacTHUIIbI
B OJIHOPOJIHOM MarHuTHomrose. PaGora
cuiel JlopeHua.

MarsuTHOE 10JI€ B BEILIECTBE.
®eppoMarHeTuky, napa-

U IMaMarHeTHKU.

TexHuueckue ycTpoiicTa u
TEXHOJIOTMYECKUE TIPOLIECCHI: TPUMEHEHUE
MOCTOSIHHBIX MarHUTOB,

Awmriepa, TpoBeICHUE UCCIIETOBAHUS
3aBUCUMOCTEN MEXAY HU3MIECKUMU
BEJIMYMHAMU U OTIBITOB T10 MPOBEPKE
MIPEIOKEHHON TUTIOTE3BINPHU U3yUECHUN
JIEHCTBHSI TIOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM, B3aUMOJICHCTBHS MPOBOTHUKA

C MarHUTHBIM nosieM. Onpenenenue
a0COIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN N3MEPEeHUN (PU3UIECKUX
BennurH.O1eHKa TpaHull
MOTPEITHOCTEH.

HccnenoBanne MarHUTHOTO MOJIS
MOCTOSIHHBIX MarHuTOB, CBOMCTB
(beppOMarHeTUKOB.

Onpenenenue ycaoBUM MPUMEHUMOCTH
MOJENU OJHOPOHOTO MATHUTHOTO IOJIS.
Omnpenenenue HampaBIeHUS HHIYKIIHH
MarHUTHOTO TOJIs IPOBOJTHUKA C TOKOM,
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3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOIBUTaTENb SIKOOH, YCKOPUTEIH
3JIEMEHTApHbBIX YaCTHII

cuibl Amnepa u cuibl Jlopenna. Mzyuenue
KapTUHBI JIMHUM UHIyKIIMAMArHUTHOTO
TOJIS1 TIOJIOCOBOTO U TMOJIKOBOOOPA3HOTO
MOCTOSTHHBIX MAarHUTOB, IJTUHHOTO TPSIMOTO
MIPOBOJIHUKA, 3AMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM.
OO0bsicHEeHHE B3aUMOJICHCTBUS IBYX
MIPOBOJTHUKOB C TOKOM, JIEACTBHSI CHIIbI
JlopeHiia Ha HOHBI AIEKTPOJIUTA.
Habmronenue nBuxeHus myvka
AJIEKTPOHOB B MAarHUTHOM IIOJIE.
N3ydenne npuHIMna JeHCTBUS
ANEKTPOU3MEPUTETHLHOTO TPrUOOpa
MarHUTOAJICKTPUUECKOU CHCTEMBI.
Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJaHHOU U HESIBHO 3aaHHOMI
(U3UIECKOI MOJIETBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB 1
dbopmyn o Teme «MarHuTHOE MoJIe.
Pemenne kauecTBEHHBIX 3a]1a4,
TpeOyIOMINX MPUMEHEHUS 3HAHUITIO
TeMe «MarHuTHoe nojiey.

OObscHeHre yCTPOUCTBA U MPUHIUIIA
JICCTBUSI JIEKTPOMArHuTOB, TecTepa-
MYJIBTUMETPA, 3JEKTPOABUIATEIS
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SkoOu, yckopuTeel 2IeMeHTapHbBIX
YaCTHUII.

OObsicHEeHHEe TPUMEHEHUS TTOCTOSIHHBIX
MAarHuTOB

1.2

DneKTpoMarHuTHas
WHTYKIHS

13

SIBnenue snekTpoMarHuTHOM MHAYKIMU.IToTOK
BEKTOpa MarHUTHON MHIYKIIUH.

OJ1C unnykumu. 3akoH

JJIEKTPOMArHUTHOM HHAYKInKu Papazest.
Buxpesoe anekrpudeckoe nojue. Toku Oyko.
OJIC uHaYKIUK B TPOBOIHHKE,

JBHKYILIEMCS B OJTHOPOJTHOM

MAarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NunyktuBHOCTH. Karymika

WHAYKTUBHOCTH B LIETIH MOCTOSIHHOTOTOKA.
SIBnenune CaMOUHIYKIIUH. QJ1C
CaMOMH/TYKIIHH.

DOHepruss MarHUTHOTO TMOJISI KaTYIIKH C
TOKOM.

DNEeKTPOMarHUuTHOE MoJIe.

TexHuueckue ycTpoiicTsa u
TEXHOJIOTUYECKHE MPOLIECCHI:
UHAYKIMOHHAS 11€4Yb, COJICHOM I, 3allIUTa0T
ANEKTPU3ALNU TN MPH IBHKECHUU

B MarHUTHOM T10Jie 3eMJIH

[IpoBeneHue uccienoBanms 3aBUCUMOCTEN
(U3MYECKUX BETUYNH HOIBITOB TI0 MPOBEPKE
MPEIIOKEHHOM TUTIOTE3bI TPU U3YyUEHUHN
SIBJICHUS DJIEKTPOMArHUTHON HMHIYKIIUH.
Ornpeenenne HHAYKITUN BUXPEBOTO
MarduTHOTO IOJIS.

Ornpenenenne aOCOMIOTHBIX U
OTHOCHTEJIbHBIX TIOTPEIITHOCTEN
U3MEPEHUHN (PU3NUECKIX BEJIMYHNH.
O1ieHKa rpaHull MOrPENTHOCTEN.
DKCIepuMEHTaIbHOE U3YUEHHUE MPaBUIIa
Jlenna.

WccnenoBanue siBIEHUS CaMOWHYKITUH,
3aBucuMocTy DJIC caMOMHAYKIIMHU OT
CKOPOCTH M3MEHEHHUSI CHJIbI TOKA B IICTIH.
N3yyeHue najgeHuss MarouTa

B QAJIIOMUHHEBOM (MEIIHO) TpyOe.
COopka MOJCIIH ICKTPOMArHUTHOTO
reHeparopa.

Pemenue pacu€THbIX 33714 C SIBHO
3aJaHHOU U HESIBHO 3aJaHHOU
¢bu3nveckoil MoJieNbIo
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C MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMya 1o TeMe «DJIeKTpOMarHuTHast
WHTYKIIHSI.

Pemenue kauecTBEHHBIX 3ajad,
TpeOYIOUINX MPUMEHEHUS 3HAHUHTIO

TeMe «DJIEeKTPOMArHuTHAsT HHIYKITHS.
OO0pscHeHNE OCHOBHBIX MIPUHIIATIOB
JNEUCTBHUSI TEXHUYECKHX YCTPOWCTB H
TEXHOJOTMYECKUX TPOIECCOB, TaKUX KaK:
WHAYKLIWOHHAS 1e4b, COJICHOW/,3allUTa OT
AIIEKTPU3ALUU TeJ

NIPY JIBIDKEHUH B MArHUTHOM TIOJIE

3emut.

Pabora B rpynmnax npu o6cykKaeHUN
BOIIPOCOB MEXKIPEIMETHOTO XapaKTepa
(Hampumep, 1Mo Teme

«DNeKTPOMArHUTHBIE SIBJICHHUS

B IIPUPOJIEY)

Hroro o pazneny 27

Pasznen 2. Kosie0anus M BOJIHBI

2.1 Mexanndeckue 10 KonebarenbHas cucrema. [IpoBeneHne KOCBEHHBIX H3MEPEHUH,
KoJeOaHus CBoOo1HBIE KOTEOAHUSI. UCCJIEIOBaHUS 3aBUCUMOCTEH MEXTY

FapMOHI/I‘ICCKI/IC KoJIeOaHus.
Kunemaruueckoe u JUHaAMHUYCCKOC
OIIMCAaHUC. :‘)HepreTI/I‘ICCKOC OIIMCaHUuC
(SaKOH COXpaHCHUA MEXaHH4YeCKOM

bu3NYECKUMU BETMUYMHAMU U OTIBITOB TIO
MIPOBEPKE MPENI0KEHHON THIIOTE3BITPH
M3YYEHUU KOJieOaHUIl HUTSHOTO U
IPYXUHHOTO MasiTHUKOB,
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sHeprun). BeIBo AMHAMUYECKOTO

OTIMCAHUsI TAPMOHUYECKUX KOJICOAHUIH3 UX
SHEPreTUYECKOro u

KMHEMATUYECKOTO OMUCaHUsA. AMILUTUTYIA U
¢aza xonedanmii. CBSI3baMILTUTYIBI
KOJIeOaHWI MCXOTHOM BEJTMYUHBI C
aMIUIMTy/1aMU KoJsie0aHHe€ CKOpOCTH U
YCKOpEHHUS.

[lepuon u yacrota konebanuii. [lepuon
MaJIbIX CBOOOJHBIX KOJIEOaHUH
MaTeMaTH4ecKoro MasiTHUKa. [lepros
CBOOOJHBIX KOJIEOAHUN TPYKMHHOTO
MasITHUKA.

[TonsiTHE 0 3aTyXarOMMX KOJIeOaHUSIX.
Brinyxnennsie konebanus. Pesonanc.
Pe3onancHas kpuBas. Bnusaue 3aryxanus Ha
BH/JI PE30HAHCHOM KPUBOW. ABTOKOJICOAHHUS.
TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKHUE
MPOLIECCHI: METPOHOM, Yachl, Kayellu,
MY3bIKaJIbHBIEMHCTPYMEHTHI, ceiicMorpad

BBIHY)KJICHHBIX U 3aTyXaIOIINX
MEXaHUYECKUX KOJICOaHUMN.

Ornpenenenne aOCONMIOTHBIX U
OTHOCHTEJIbHBIX MOT'PEIIHOCTEN

WU3MEPEHUHN PU3NUECKUX BEITUUHH.

OreHka rpaHul] HOrPEIHOCTEH.
HalGnronenue He3aBUCUMOCTH TIEpUOIA
MaJIbIX KOJIeOaHuii rpy3a Ha HUTH

OT aMILUTUATY/IBI.

OKCIepUMEHTalbHasl  IPOBEpKa  3aKOHa
COXpaHEHUs SHEPTHH TIPU KOJICOAHUAXTPY3a
Ha MPYy>XHUHE.

HaGmronenue pesonanca. OmnpeneneHue
YCIIOBHUI MPUMEHUMOCTUMOIEITH
MaTeMaTHYeCKOr0 MasiTHUKA UU/I€aIbHOTO
MPYKUHHOTO MasiTHHUKA.

Pemenne pacué€THbIX 3a/1a4 C IBHO

3aJaHHOU U HESIBHO 3aaHHOMI

buznyecKoil MOJEINbIO

C HCIIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB U
dbopmyn no Teme «MexaHudeckue
KOJICOQHUS.

Pemenne kauecTBEHHBIX 3a7ad,

TpeOyIOMMX MPUMEHEHHS 3HAHHH

1o Teme «MexaHudecKrue KoJeOaHus».
OObscHeHHe yCTPOMCTBA U IPUHIIUIIA
JIECTBUSI METPOHOMA, YacoOB, Kaueseid,
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MY3bIKaJIbHBIX HTHCTPYMEHTOB,
ceiicMorpada.

Hcnonws3oBanue [T-TexHonoruii npu
paboTe ¢ AOMOJHUTEIbHBIMU
MCTOYHUKAaMU MH(OpPMAIUH 110 TEME, UX
KPUTHYECKHUM aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DNeKTpOMarHuTHbIE
KojeOaHus

15

Konebarenbusliii KOHTYp. CBOOOAHBIE
AIIEKTPOMATrHUTHBIC KOJICOAHMS

B HICAJTLHOM KOJIe0aTeTbHOM KOHTYPE.
®opmyna Tomcona. CBsi3b aMILIATYIbI
3apsi/ia KOHJICHCATOpa C aMIUIATYI0U CHJTBI
TOKa B KOJIeOaTeIbHOM KOHTYDE.
3aKOH COXpaHEHUs SHEPTUU

B H/IeaIbHOM K0JIe0aTeTbHOM KOHTYpE.
3aryxaromye 3JeKTpPOMarHUTHbIE
KosieOaHus. BeiHyXIeHHbBIE
AJIEKTPOMArHUTHbIE KOJIEOAHHUS.
[lepemenHbIl TOK. MOIIIHOCTH
MEPEMEHHOTO TOKA. AMIUTMUTYIHOE U
JeMCTBYIOIIEEe 3HAUEHNE CUIIbI TOKA U
HANPSDKEHUS IPU pa3indHoil popme
3aBUCHUMOCTHU NIEPEMEHHOTO TOKa

OT BpEMEHM.

CunycouaIbHbI IEPEMEHHBINA TOK.
Pe3ucrop, kKoHIEHCATOP U KaTyIlIKa
WHIYKTUBHOCTHU B LIENU

[IpoBeneHue KOCBEHHBIX U3MEPEHUN U
WCCIIEI0BaHUS 3aBUCUMOCTEHN (DU3UIECKUX
BEJIMYUH TIPU U3yIECHUHN
AJIEKTPOMArHUTHBIX KOJICOAHUH U IIeTeit
MEPEMEHHOTO TOKA.

Ornpenenenne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEPEHUHN (PU3NUECKUX BEITUYHH.
O1ieHKa rpaHull MOrPENTHOCTEN.
N3ydenue ycTpoicTBa U MPUHIMIIA
JercTBUs TpaHchopmaTopa.
HaGmronenue 351eKTpoMarHuTHOTO
pe3oHaHca.

N3ydenue ocuusiorpaMm
AJIEKTPOMArHUTHBIX KOJICOAHUH.
Pemenue pacu€THbIX 3a71a4 C SIBHO
3aJIaHHOM M HEIBHO 3aJaHHOM
(U3UYECKOI MOJICTIBIO

C HCTIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB U

dbopmMyn o Teme «INEKTPOMarHUTHBIE
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CUHYCOMJIAJIbHOTO IIEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3oHanc

HaIPSKEHUH.

Wneansuerii Tpanchopmatop. [IponsBoactso,
nepegada u NoTpedIeHUE AEKTPUIECKOM
SHEPTHH.

DKOJIOTUYECKHE PUCKU

IIPU IIPOU3BOJICTBE AIEKTPOIHEPTUHU.
KynbpTypa ncnons3zoBanus

3JIEKTPOIHEPTUHU B OBCETHEBHOM

KU3HH.

TexHnueckue ycTponucTBa u
TEXHOJIOTMYECKHUE ITPOLIECCHI:

JNEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTO TOKA, JIMHAN

JNeKTponepesayd

KOJICOaHUS.

Pemenue kauecTBEHHBIX 3a]1a4,
TPeOYIOMNX MPUMEHEHUS 3HAHUMUIIO
TeMe «DJIEKTPOMarHuTHbIE
KOJICOaHUS.

CpaBHEHHE MEXaHUUECKHUX U
AJIEKTPOMArHUTHBIX KOJICOaHUH.
OObscHeHre ycTpoiCcTBa U MPUHIINIIA
JIEACTBHSI DJIEKTPUYECKOTO 3BOHKA,
reHepaTropa NePEMEHHOT0 TOKa, JIMHUI
AJIEKTpOTIepeay.

Onpenenenue yca0BUM MPUMEHUMOCTH
MOJIENIH UJIeaTFHOTO KOJIe0aTETFHOTO
KOHTYpA.

AHanu3 U olleHKa OCIeACTBUMI
MCII0JIb30BAHUS PA3JINYHBIX CIIOCOO0B
MIPOM3BO/JICTBA DJIEKTPOIHEPTUU

C MO3UIUH DKOJIOTHUYECKOUN
0e30IacHOCTH; IpeACTaBICHUN

0 palMOHAIBHOM MPUPOIOTIOIH30BAHUH
(B mporiecce moAroTOBKH COOOIICHHIH,
BBITIOJIHEHUH TPYIIIOBBIX IPOEKTOB)

2.3

MexaHnueckue u
3JIEKTPOMArHUTHbHIE
BOJIHBI

10

MexaHu4yecKue BOJIHBI, YCIOBUS UX
pacnipoctpanenus. [lonepeunsie u
poJoibHbIE BOJHEL [lepron, ckopocTh
pacrnpoCTpaHeHus U UTHHA BOJIHBI.
CBoiicTBa MEXaHUUYECKHUX BOJIH:

HabGmronenue obpazoBanus 1
pacrnpocTpaHeHHs MOTEPEYHBIX

Y TIPOI0JIBHBIX BOJIH, OTPAKCHHUS U
peIoOMIICHHUs, HHTephEPEeHIUN

U nudpakiuyu MEXaHU4eCKUX BOJH,
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OTpa’keHHe, IPeIoMIICHHE,
uHTEephepeHrs u tuppakuus. 3ByK.
Ckopoctb 3ByKa. ' poMKOCTb3BYKa.
Bricora Tona. Tem0Op 3Byka.
[ITymoBOE 3arpsi3HEHNE OKPYKAOLIEH

Cpenpbl.
DONEeKTpOMarHUTHbIE  BOJHBL.  YCIIOBUSA
U3IyYEHUs]  DJIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opueHTanusi BEKTOpOB

B ) E , U B DJEKTPOMarHUTHON BOJIHE.
CBOHMCTBAa  DJIEKTPOMAarHUTHBIX  BOJIH:

OTpaxx€HHe, MPeOMIICHHUE,
noJisipu3anus, MHTephepeHuns u
TUPaKIKsL.

[IIkayia 31€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne AIeKTPOMArHUTHBIX BOJIHB
TEXHHUKE U OBITY.

[IpuHIHMIIBI pagUOCBSA3H U TEJIIEBUACHMUS.
Pagnomnokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpY>KaloIlEe Cpeibl.

TexHuueckue ycTpoiicTsa u
MPaKTUYECKOE IPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI, pajap,
paaroNpUEMHHUK, TEJIEBU30P, AaHTEHHA,
tesiepon, CBU-neus, yabTpazBykoBas
JUAarHOCTUKA B TEXHUKE U MEAMULIHE

AaKyCTMUECKOI'O0  pe30HaHca, CBSI3U
I'POMKOCTH 3BYKa M BBICOTHI TOHA

C aMIUTUTYIOM M YacTOTOM KOJeOaHMil.
N3yyenue CBOWCTB yibTpa3BykKa M €ro
MIPUMEHEHUS.

HccenenoBanue CBOMCTB

AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHUE,
npesoMIIeHue, NoJspU3alys,

Tudpakius, MHTephepeHLus.

Ob6napyxeHue nH(ppaKpacHOTo U
yIBTPaPHOIETOBOIO U3ITyUEHHH.

CpaBHEHHE MEXaHUYECKUX U
AJIIEKTPOMATrHUTHBIX BOJIH.

Onpenenenue yca0BUM MPUMEHUMOCTH
MOJIETTU TAPMOHUYECKOM BOJIHBI.

Pemenne kauecTBEHHBIX 3a7ad,

TpeOyIOMKX MPUMEHEHUS 3HAHUITIO

TeMme «MexaHnueckue u

AIIEKTPOMArHUTHBIE BOJTHBDY.

N3ydenne napameTpoB 3BYKOBOI1

BOJIHBI.

W3ydenue pacpocTpaHeHUs 3BYKOBBIXBOJIH
B 3aMKHYTOM IPOCTPAHCTBE.

OObscHeHHe yCTPOMCTBA U IPUHIIUIIA
JEHCTBUS MY3bIKQIbHBIX HHCTPYMEHTOB,
pazapa, paauonpuéMHUKa, TEJIEBU30Pa,
anTeHHsbl, Tenedona, CBY-neun.
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OOBbsICHEHUE YIBTPA3BYKOBOM TMATHOCTUKU
B TEXHUKE U MEIUIMHE.
Hcnonws3oBanue [T-TexHonoruii npu
paboTe ¢ AOMOJHUTEIbHBIMU
MCTOYHHKAMU UH(POPMAILIUU TIO TEME,UX
KPUTHYECKHUM aHAJIN3 U OLIEHKa
JIOCTOBEPHOCTH.

AHanu3 ¥ OlIEHKA TOCIIEICTBUN
IITYyMOBOTO U 3JIEKTPOMArHUTHOTO
3arpsi3HEHUS OKPYKAIOIIEH CPebIC
MHO3UIINHI DKOJOTHUECKOHT
0€30TaCHOCTH; TIPEICTABIICHUM

0 parMoOHAIBPHOM TTPUPOIOTIOTH30BAHIHT
(B mpor1iecce moAroTOBKH COOOIIECHHH,
BBITIOJIHEHUH TPYIIOBBIX TPOEKTOB)

2.4

OnTuka

25

[IpsamonMHENHOE paclipoCTpaHEHHE CBETA B
onHOpoIHOM cpene. JIyd cBeta. ToueuHbIi
UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUSACBETA.
[TocTpoeHnue n3o0pakeHmit

B TuI0cKoM 3epkaiie. Chepuueckue

3epKaja.

[Ipenomnenue cBeta. 3aKOHBI
MIPEJIOMJICHUS CBETa. AOCOJIFOTHBIN
MOKa3aTeib MPEIOMICHHUS.
OTHOCUTENBHBIN NTOKA3aTelb

IPCIIOMIICHUA. ITocTOSIHCTBO YaCTOTHI

HaGnromeHue onTHYECKUX SIBJICHUI,
MPOBEICHNE KOCBEHHBIX H3MEPEHUH,
WCCIIEI0BaHUS 3aBUCUMOCTEH (PU3UIECKUX
BEJIMYHH U OIBITOB

T10 MPOBEPKE MPEIOKCHHON THITOTE3BITTPU
W3YYCHUU SIBJICHUM MPEJIOMIICHUS CBETa Ha
I'paHMIIE pa3jeiia IBYyX Cpell, MPEIOMICHHS
CBETa B cOOMparolieii 1 paccenBaromen
JIMH3aX, BOJHOBBIX CBOMCTB CBETA.
Habmronenue noaHoro BHyTpEeHHET o

OTpaAKCHUA, H3YUCHNEC MOJACIIN
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CBETa M COOTHOIIEHHE JJIMH BOJIH IIPU
Nepex0Jie MOHOXPOMAaTUYECKOIOCBETa

yepe3 rpaHully pasjelia AByX ONTHUYECKUX
cpel.

Xon stydent B mpusMe. Jlucnepceus cBerTa.
CnoxHbIi cocTaB Oemoro ceta. 1{BeT.
[TonHOE BHYTpEHHEE OTpa)KECHHUE.

[IpenenbHbIl yroi noJHOTO

BHYTPEHHETO OTPa’KEHMUSL.

ColOupatoriiue ¥ PacCeMBAIONIME  JIUH3BI.
Tonkass nuH3a. @DOKYCHOE pACCTOSIHHE H
ONTUYECKasi CUJIa TOHKOW JIMH3BI.
3aBUCHMOCTh (DOKYCHOTO PACCTOSTHUS

TOHKOH chepruueckoil TMH3BI OT €€

T€OMETPUH U OTHOCUTEIBHOTO

MoKa3aTeJs MPEeJIOMIICHHUS.

®opmyJsia TOHKOM JIUH3bI. YBEIUYEHUE,
aBaeMoe€ JIMH30H.

Xoa myda, MPOIIEIIIEro JUH3Y MO
IIPOU3BOJIFHBIM YIJIOM K €€ TJIaBHOM
ontuieckoit ocu. [Toctpoenne n3odpaxeHui
TOYKH U OTpe3Ka MPSIMOUB COOUPAIOIINX U
paccenBaroOIIMX JIMH3aX U UX CHCTEMaX.
OnTuueckue npudopsl. Pasperarommas
cnocoOHocTh. ['11a3 kak onTryeckas

cucTema.

CBETOBOJA.

[Tonydyenue u3o0paxxeHus B CUCTEMEN3
IJIOCKOTO 3€pKaJia v JIMH3bI,

B CHCTEME U3 JIBYX JIMH3.
KonctpynpoBanue TenecKonuuecKux
CHCTEM.

N3yyenne mnosspuszanuM  CBeETa,
OTPaXEHHOIO  OT  IOBEPXHOCTHU
TUDJIEKTPUKA, U3yICHUE
uHTepEpPEHITNH JIA3ePHOTO H3TyICHUIHA
JIBYX IIEISIX.

[Tony4yenue crieKTpa u3IydeHus
CBETOJINO/1a TIPH TTOMOIITH
TUHPaAKIIMOHHON PEIIETKH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJaHHOU U HESIBHO 3aaHHOMI
(U3UIECKOI MOJIETBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB 1
dbopmyn o Teme «OnTUKaY.

Pemenne kauecTBEHHBIX 3a]1a4,
TpeOyIOMINX MPUMEHEHUS 3HAHUITIO
teme «OnTukay.

[TocTpoenue u pacu€T n300pakeHUH,
CO3/1aBAEMBIX IUIOCKUM 3€pKajiOM, TOHKOU
JIMH30M.

Ornpenenenue ycioBUil MPUMEHUMOCTH
MOJIEJIM TOHKOM JIMH3bI; TPaHUI]
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[Ipenensl npuMEHUMOCTH
r€OMETPUYECKOMN ONITHKHU.

Bonnosas ontuka. MaTepdepennuscrera.
KorepeHTHbIE HCTOYHUKHY.

VYcnoBust HabMOIEHUS MAaKCUMYMOB U
MUHUMYMOB B UHTE€p(EPEHIIMOHHOM
KapTHHE OT JIBYX KOT€PEHTHBIX UCTOYHUKOB.
[Ipumeps! kmaccuyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cera. JJudpakuuonnas
peméTka. YciaoBue HaOIIOACHHS TJIaBHBIX
MaKCHUMYMOB IIpH MaJIEHUU
MOHOXPOMAaTHYECKOIO CBETa

Ha TUPPAKITUOHHYIO PEHIETKY.
[Tonsapuzanus cera.

TexHuueckue ycTpoicTna u
TEXHOJIOTMYECKHUE MPOLECCHI: OUKH, YA,
nepuckor, (oToanrmapar,

MUKPOCKOII, IPOEKIIMOHHBIN armapar,
IIPOCBETIIEHHE ONTUKH, BOJOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA

[IPUMEHUMOCTH T€OMETPUUYECKOU

OTITHKH.

O0bsacHeHne 0cOO0EHHOCTEN IPOTEKAHUS
OTTUYECKUX SBIICHHUIA: HHTEPPEPEHIINH,
JUGPAKIIH, TUCIEPCUHN, TIOJTHOTO
BHYTPEHHETO OTPaKEHMUSL.

OObscHEeHrEe YCTPONCTBA U IPUHIMIIA
JIEICTBUS OYKOB, JIYIIbI, IEPUCKOIIA,
¢dboToanmapara, MUKpOCKOIIA,
IIPOEKIIMOHHOTO anmnapara,
TUGPAKIIMOHHOMN PEeIIETKU, BOJJOKOHHOMN
OTITHKH.

OO0bscHeHne mpocBeTiIeHus onTHKU. PaboTa
B I'PyMNIax Npu 00CyKIEHUH BOIPOCOB
MEXIIPEIMETHOTO XapaKkTepa(Hanpumep, Mo
TeMe «CBETOBbIE

SIBJICHUS B TIPUPOJICY)

Uroro no pazneny
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Pasznen

3. OcHOBBI CHIENHATBHOI TEOPHH OTHOCHTEIbHOCTH (1as1ee - CTO)

3.1

OCHOBEI CIIEIUAILHON
TEOpUHU
OTHOCHUTEIBLHOCTH

5

I'panu1bl IPUMEHUMOCTH KJIACCUYECKON
MexaHukH. [locTynarel ciennanbHOU Teopun
OTHOCUTEJIBHOCTH.
IIpocTpaHCTBEHHO-BPEMEHHOM

[TpoBeneHne KOCBEHHBIX U3MEPECHUI
UMITYJIbCA U SHEPTUU PEIITUBUCTCKUX
gacTuIl (1o ororpadusiM TpeKoB
3apsKEHHBIX YaCTHUIl B MATHUTHOM
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untepBail. [Ipeobpazosanus Jlopenua.
VYcnoBue NIpUYUHHOCTH.
OTHOCUTENBHOCTD OJIHOBPEMEHHOCTH.
3aMenIeHre BPEMEHU U COKPALCHUE
JUTUHBI.

DHEpPrus U UMITYJIbC PEISITUBHCTCKOM
YaCTHUIIBI.

CBs13b MaccChl C SHEPTUEH U UMITYJILCOM
PENSATUBUCTCKON YacTULIbl. DHEPTHSI TOKOSI.
TexHuueckue ycTpoucTea u
TEXHOJIOTUYECKUE IIPOLIECCHI:
CITyTHHKOBBIE TPUEMHUKH, YCKOPUTEIN
3apsHKEHHBIX YaCTHUI]

noJje).

AHanus 1 onucaHue GU3NIECKUX
SBJICHUH C UCIOJIb30BAaHUEM IIOCTYJIATOB
CHeIHaIbHON TEOPUU OTHOCUTEIILHOCTH.
OObscHeHrEe IPUHLIMIIA JEUCTBUS
CIYTHHKOBBIX IPUEMHHKOB,
YCKOpHUTEIIEH 3apsSyKEHHBIX YaCTHUIL

Hroro mo pazneny 5
Pasznen 4. KBanToBas pusuka
4.1 Kopmyckynspao- 15 PaBHOBeCHOE TETIIOBOE M3ITyUEHUE [IpoBeneHne  KOCBEHHBIX  HM3MEPEHUH,

BOJIHOBOM TyaJIN3M

(n3myuenune abCOIOTHO YEPHOTO Tela).3aK0H
cMmeniennsa Buna. 'unoresa Ilnanka o
KBaHTaXx.

®DoTOHBI. DHEPTHSA U UMITYJILC (OTOHA.
dotorpdext. OnbiTel A.I'. CroseTona.
3akonsl potorddexra. YpaBHeHHE
DiinmTeitHa s Gotoaddekra.

«Kpacnas rpanuna» gorospdexra.
JlaBienue cBeta (B 4aCTHOCTH,

JTaBJICHHUE CBETa Ha aOCOIIOTHO

WCCIIEIOBAaHUS  3aBUCHMOCTEH  MEXIY
(U3UYECKUMHU BEIMYUHAMHU

MIpU U3y4eHUU sBJIeHUs PpoTodPdekTa.
Ornpenenenne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN U3MEPEHUI
(DU3UYECKUX BEIIMYHH.

O1ieHKa rpaHuI] HOTPEITHOCTEH.

Pemenue pacu€THbIX 3a71a4 ¢ IBHO
3aJIaHHOM M HEIBHO 3aJaHHOM

(U3UYECKOI MOJICTIBIO
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MOTJIOMIAIOILYIO U A0COJIFOTHO

OTpaxarollyro noBepxHocTh). OnbIThIIL.H.

Jlebenena.

BomnraoBbie cBOiicTBa yacThil. BoaHEI
ne bpoiura. [nunHa BoaHsl ne bpoiist u
pa3mepbl 00J1aCTH JOKAIH3AIUN
JIBHOKYIIEHCS] YaCTHUIBI.
KopryckynsipHO-BOTHOBOM Tyanu3m.

Judpakuys 371eKTpOHOB Ha KpHUCTalIax.

Crienunduka n3mMepeHuit B MUKpOMUDE.
CooTHOILIEHNS HEOTIPEEIEHHOCTEN
I'eitzenbepra.

TexHnueckue ycTponucTBa u
TEXHOJIOTUYECKUE IIPOIIECCHI:
CIIEKTpOMETp, (POTODIEMEHT,
(oTOIaTUUK, TYHHEIbHBIH MUKPOCKOTI,
CoJTHeUHas Oartapesi, CBETOAHO/T

C MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o teme «KBaHTOBBIE
SBJICHUSD).

Pemenue kauecTBEHHBIX 3ajad,
TpeOYyIOIMX IPUMEHEHUS 3HAaHUIIIO
TeMe «KBaHTOBBIE SIBICHUS».
Ornpezenenne yCIoBUi MPUMEHUMOCTH
KBaHTOBOM MOJIEJIM CBETA.

AHanu3 KBAHTOBBIX MPOIIECCOB C
HCII0JIb30BAHNEM YpaBHEHUS
OiiHmTeitna g ¢oTorddexra,
MIPUHIINAIIA COOTHOLIEHUIN
HeonpenenénHoctu I'eizendepra.
OObscHeHre IpUHIUIIA IEHCTBUS
CIEKTpOMeETpa, (POTOIIEMEHTA,
dboTonaTuMKa, TYHHEIHHOTO
MHUKpOCKOTIa, COJTHEYHOM Oatapeu,
CBETOAMOA.

Ucnonb3zoBanue [T-TexHosnoruit npu
paboTe ¢ JOMOJHUTEIbHBIMU
MCTOYHUKAaMU UH(GOPMAIIUU 110 TEME,UX
KPUTHYECKUI aHaJIN3 U OLIEHKa
JIOCTOBEPHOCTH

4.2

®duzuka aroma

OnBITHI IO UCCIIEOBAHUIO CTPOEHUS
atoma. [Inanerapnas Moaens aToMa
Pezepdopna.

ITocrynatel bopa. U3nydyenue u

OnpeneneHI/Ie JUIMHBI BOJIHBI JIA3CPHOI'O
H3JTYyUCHUA.
Ha6J'IIOI[eHI/Ie JIMHENYaThIX CIICKTPOB.

HccnenoBanue CIICKTpPa pa3pCiKECHHOT'O
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noryoieHre (OTOHOB MPH MEPeXoaeaToMa
C OJTHOTO YPOBHS SHEPTrUu

Ha JIpyromu.

Buapl cnexktpoB. CriekTp ypoBHEH

SHEPruu aToMa BOJIOPOAaA.

CrioHTaHHOE U BBIHYKJIEHHOE

u3lydeHue ceera. Jlasep.

TexHuueckue ycTpoucTsa u
TEXHOJIOTHYECKHE IPOLECCHI:
CIIEKTpaJIbHBIN aHAN3 (CIIEKTPOCKOM),JIa3ep,
KBAHTOBBIN KOMIIBIOTEP

aTOMapHOTro BOJAOPOJa U U3MEPEHHE
noctosiHHo# Punbepra.

N3ydenune ycTpoiicTBa U IEUCTBHUS CUETUMKA
MOHM3UPYIOIKX yacTull. OnpeneneHue
YCIOBUI IPUMEHUMOCTUMO/IETHN aToMa
Peszepdopna.

OO0ObsicHeHrEe TPUHIINIIA JeHCTBUS
CIEKTPOCKOIIA, Jla3epa, KBAaHTOBOTO
KOMIIBIOTEPA.

AHanu3 KBaHTOBBIX MIPOIIECCOBHA

OCHOBE IIEPBOT0 U BTOPOTO

nocTynaToB bopa

4.3

dusznka aTOMHOTO
sapa u
3JIEMEHTapHBIX
JaCTHI]

Hyxnonnas moxaens siapa I'eizenoepra—
HBanenko. 3apsa sapa. MaccoBoe 4ucio
sanpa. U30Tonsl.

PanmnoaktuBHOCTE. Anbda-pacma.
DNIEKTPOHHBIN M TIO3UTPOHHBIN OeTa-
pacnaa. 'amma-uzinydyeHue.

3aKoH paJIMOaKTUBHOTO pacmaja.
PannoaxkTrBHBIE H30TOIBI B IPUPOJIE.
CBolicTBa HOHU3UPYIOIIETO U3TYyYCHHUS.
Bnusinue paguoakTUBHOCTH Ha JKHUBbIE
opranu3Msl. EcTecTBeHHbIN (OH U3TyUeHUSI.
Josumetpus.

DHeprus CBS3U HYKJIOHOB B siJpe.
SAnepusbie cuibl. Jledekt Macchl sipa.
Snepuble peakiuu. JleneHue u cCUHTE3

[IpoBenenue namepeHmit

paaroakTUBHOTO (hoHa

C UCII0JIb30BaHUEM JIO3UMETPA U
HCCIIeJOBaHUE TPEKOB YacTUll (110

roToBbIM (poToTpadusim).

W3ydeHue norioieHus 6era-4acTuly
ATIOMUHHUEM.

Onpenenenue ycaoBUM MPUMEHUMOCTH
MOJIETT aTOMHOTO sJIpa.

AHanu3 W ONucCaHue SACPHBIX PEeaKlUid ¢
MCIIOJIb30BaHUEM TIOHATUH MAacCOBOEUHCIIO U
3apsif sipa, SHEPTUs CBA3H

A7Ipa, 3aKOHOB COXpaHEHUSs 3apsiia, MaCCOBOTO
YKCIia ¥ SHEPTUU B SIIEPHBIX

peaKIusxX, 3aK0Ha PaTuOAKTUBHOTO

65




snep. Snepuasie peaktopsl. [Ipodnemsr
YIPaBIsIEMOTO TEPMOSAEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS
SIIEPHOM DHEPTETUKH.

MeTobl perucTpaly U UCCIIEI0BaHUS
3JIEMEHTaPHBIX YACTHII.
DyHIAMEHTAIIBHBIEC B3aUMOICUCTBHUSL.
bapronbl, ME30HBI 1 JIENTOHBI.
[IpencraBnenue o CrangapTHOM
Mojienu. KBapk-TIIroOHHas MOJENb
aJpOHOB.

®wusuka 3a npeaenamu CTaHaapTHOU
mojenu. TéMHas Matepusi U TEMHas
SHEPrus.

EnuHCcTBO (hM3nyueckoit KapTUHBI MUpA.

TexHuueckue ycTpoicTBa U TEXHOJIOTUYECKHUE

IPOIIECCHI: 03UMETp,kamepa BuibcoHa,

SIEPHBIA PEAKTOP, TEPMOSIAEPHBIN peaKTop,

aToMHasi OoM0a, MarHUTHO-PE30HAHCHAS
TomoTrpadus

pacmaja.

OO0ObscHEeHrEe IPUHLIMIIA IEHCTBUS
JI0O3UMETpa, Kamepsl BuibcoHa,
AJIEPHOTO PEAKTOPA, TEPMOSAIEPHOTO
peakTopa, aTOMHOM OOMOBI, MATHUTHO-
pe30HaHCHOM TOMOoTrpaduu.

AHanu3 M OLEHKA BIUSHUS
pPaZi0aKTUBHOCTH Ha )KUBBIE
OpraHu3MBbl, a TAKXKe MOCJIEICTBUN
pa3BUTHUSA AEPHOMN dSHEPreTUKU

C MO3UINH DKOJIOTHUYECKOUN
0€30MMacHOCTH; MpeACTaBIECHUN

0 palrOHAIILHOM MPUPOAOIOIB30BaHNH(B
MIPOIIECCE MOTOTOBKH COOOIIECHUIH,
BBITNOJIHEHUS IPYNIIOBBIX IPOEKTOB)

Hroro o pazneny 25
Pa3nen 5. Jj1eMeHTBI aCTPOHOMHUH M ACTPOPU3UKH
5.1 DIIeMEHThI 12
ACTPOHOMHUU U
acTpopu3UKu

DTanbl pa3BUTHS ACTPOHOMHMH.
[IpukiagHoe U MUPOBO33PEHYECKOE
3HAYEHHUE aCTPOHOMHH. [IpUMEHUMOCTD
3aKOHOB (DU3HMKH TSI OOBSICHEHHUS

HaOironenue 383108010 HEDA
HEBOOPYKEHHBIM TII1a30M

C MCIOJIb30BAaHMEM KOMITBIOTEPHBIX
MPHIOKECHUI IS OIIPEICICHHS
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PHUPOJIBI KOCMHUYECKUX 0OBEKTOB.
Metobl aCTPOHOMUYECKUX
uccienoanuil. CoBpeMeHHbIE
OINTHYECKHUE TEIIECKOIIBI,
PaMOTENEeCKOIIbI, BHEATMOC(hEpHAS
aCTPOHOMUS.

Bun 3831000 HeOa. Co3Be3nus, ApKue
3BE3 B, INTAHETHI, HX BUIUMOE
JIBIKCHUE.

ComHeyHas cucTeMa.

Comnane. CotHeuHast akTUBHOCTE. VICTOYHHUK
sHeprun CostHIA U 3BE3]. 3BE3BI, X
OCHOBHBIE XapaKTepucTuku./lnarpamMmma
«CTHEKTPAITbHBIN KJIACC — CBETUMOCTDY.
3BE3 a5l I1aBHOM OCIEN0BATEILHOCTH.
3aBHCUMOCTh

«Macca — CBETUMOCTEY JUIs 3BE3]T
TJIaBHOM ITOC/IEIOBATEILHOCTH.
Buyrpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE MPEJICTaBICHUS

0 MPOUCXOKIAECHNUHU U 3BOJIOIMK CoJIHIIan
3BE3. DTaIlbl )KU3HU 3BE3I.

Mnineunsiii [IyTs — Hamia [ManakTuka.
ITonoxenune u aeuxenne CoJIHIIAB
I"anaktuke. THUIIBI TaTaKTHK.
Panuoranaktvku u kBa3zapsl. YépHbIie
JBIPBI B SIPAX rajJakTHK.

MOJIOKECHUS HEOECHBIX 00bEKTOBHA
KOHKPETHYIO JIaTy: OCHOBHBIE

co3Be3usi CeBepHOTO MOJYIIAPUS USIPKUE
3BE3/IBL.

HaGmronenue B teneckon JIyHbl, MIaHeT,
TYMAHHOCTEH U 3BE3HBIX CKOIICHUM.
VYyacTue B TUCKYCCHU O POJIM aCTPOHOMUH
B COBPEMEHHOM KapTUHEMUDA, B
MPaKTUYECKON JIeATETbHOCTHYETIOBEKA U
JATbHEHIIIEM HAyYHO- TEXHUYECKOM
pPa3BUTHH.

IToaroroska cooOIIEHHH O METOAAX
MOJTYYCHHST HAyYHBIX ACTPOHOMUYECKUX
3HaHUH, OTKPBITUSAX B COBPEMEHHOU
aCTPOHOMHH.

IIpuMeHeHne 0CHOBOMOJIAratOINX
aCTPOHOMUYECKUX MOHATHIA, 3aKOHOB U TEOPHIl
JUTSL aHATHM3a U OOBCHEHHS (PU3UIECKUX
IIPOLIECCOB, TPOUCXOIAIINXB 3BE3/1aX, B
3BE3/IHBIX CUCTEMAX,

B MEXTAJIAKTUYECKOU cpefie, IBUKEHUS
HEOECHBIX Tell, HBOJIIOLNU 3BE3] U
Bcenennoit
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Bcenennas. Pacunpenne Beenennoid. 3akon
Xab0na. Pa3zberanue ranaktuk. Teopus
Bonbiioro B3psiBa. PenukToBoensnydyeHue.
Macmtabnas ctpykrypa Beenennoi.
MeraraiiakTuka.

Hepeménnbie mpo6iieMbl aCTpOHOMHUH

Hroro no pazneny 12

Paznen 6. ®u3nyeckuii NPaKTHKYM

6.1 Pusnueckui 16 CriocoObl n3MepeHus: PU3NIECKUX IIpoBeneHne KOCBEHHBIX U3MEPEHUH,

MTPAKTHKYM BEJIMYMH C WCIIOIH30BaHHEM HCCIIeI0BaHUHN 3aBUCUMOCTEH (hHU3MUECKHIX

AQHAJIOTOBBIX U ITU(PPOBBIX BEJIMYHH, TIPOBEPKA MPEIOKECHHBIX
W3MEpUTEIbHBIX TPHUOOPOB U runores (BbIOOp
KOMITHIOTEPHBIX JIATYMKOBBIX CHCTEM. 13 paboT, ONTUCAHHBIX B TEMAaTHYCCKHIX
AOCOIOTHBIE M OTHOCUTEIHHBIC paszaenax «Y4eHU4eCKui SKCIIEPUMEHT,
MOTPEITHOCTH U3MEPEHUHN (PU3NUECKUX nabopaTopHbIe padOTHI, MPAKTUKYM))
BennurH. OneHka rpaHull
MOrPEITHOCTEN

Hroro o pazneny 16

Pa3nen 7. O6o61aio111ee NOBTOPEHHE

7.1 CucreMaruzanys u 15 O00011eHnEe 1 cCUCTEMATH3ALNS Yyactre B IUCKYCCHUU O POJIH (PU3HKH U

000011eHNE
IIPEIMETHOTO
COJICPIKaHUS H OIbITa
JEATEIHLHOCTH,
npUOOPETEHHOTO
MIpH U3YYEHUHU Kypca

CoJIepKaHus pa3AesioB Kypca
«Mexanukay, «MouekyisipHas GuznKau
TEPMOIUHAMUKAY,

«QnektpoanHamukay, «KoneOaHust u BOJIHBI,
«OCHOBBI CIIEUMATIBLHON TEOPUHU
OTHOCHUTENbHOCTUY, «KBaHTOBast

ACTPOHOMHH B Pa3IMYHBIX chepax
nesaTeabHOCTH ueitoBeka. [loaroroska
coOOIIeHNH 0 MeCTe (PU3HUECKOM
KapTHUHBI MUPA B PSIYCOBPEMEHHBIX
MIPEACTaBICHUI

0 TIpHpOJIe.
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¢u3uku 10-11 du3uKay, «1eMEeHTHl aCTPOHOMUHU H BeinosHenue yueOHbIX 3a/1aHU,

KJIacCOB acTpopu3UKI». JEMOHCTPUPYIOLINX OCBOECHHE
Ponw ¢usuku u actpoHOMUN OCHOBHBIX MTOHATHH, (PU3HUECKUX
B 9KOHOMUYECKOH, TEXHOJIOTUIECKOH, BEJINYMH U 3aKOHOB Kypca (puznknl0—
COLIMAJIBHOM M 3THUECKOil cepax 11 xnaccos

JESATEIIbHOCTH YEJI0OBEKA, POJIb U MECTO
($U3MKKU U aCTPOHOMHHU B COBPEMEHHOM
Hay4HOU KapTHHE MHUpPA, 3HAYCHUE
ONMCATEIbHON, CHCTEMATU3UPYIOLIEH,
00BSACHUTENIBHOMN U MPOrHOCTUYECKON
GyHKIMH PU3NUYECKON Teopuu, poJib
¢duznueckoil Teopur B GOpMHUPOBAHUH
Mpe/icTaBIeHUH 0 Gr3HUecKol KapTHHEMUDA,
MecTo (PU3NYECKON KapTHHBI MUpPa B 001IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

MPEJCTABICHU I

0 MpHUpojie
Hroro o pazneny 15
PezepBHOE Bpemst 10
OBIIEE KOJIMYECTBO 170
YACOB IIO ITPOT'PAMME

pniaoxenne 1
MarepuanabHO - TEXHHYeCKHE o0ecreyeHue
HaumeHnoBaHue KomanuectBo

Cucrema 3JI€KT]30CH36)KCHI/ISI II0TOJIOYHAA

HIkad s XpaHeHHs y4eOHBIX TOCOOHM

Cucrema XpaHCHUA U ACMOHCTpAaIMH Ta6J'II/II_I U I1JIAKaTOB

WHbopMaliMoHHO-TEMaTHUECKUI CTEH]T

Ornerymurenb

Jlocka knaccHas

Cros1 IEMOHCTPALIMOHHBIN

Cron yuurens

RRRrRRR R AR

Cron YUYUTCIIA HpHCTaBHOﬁ
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Kpeciio st yaurens

Cton y4eHHUECKUN PEryIMPYEMBIil IO BHICOTE

[EN
N

Ctyn y4eHUYeCKUH ¢ peryiupyeMoi BEICOTOM

N
N

H_[Ka(b I XpaHCHHM A C BBIABUT'AIOIMMMHUCA ICMOHCTPAIMOHHBIMU ITOJIKAMHA

KomnbroTep yuuTens, TMIEH3MOHHOE IPOrpaMMHOE 00ecrieueHue

[[JTaHIIETHBIN KOMIIBIOTEP YUUTEIA

MHoro(yHKIHOHAJIEHOE YCTPOMCTBO

JlokyMeHT-Kamepa

AKycTHuecKkasi CuCTeMa JJIs AyIUTOPUU

CeteBoil pmIbTp

CpencTBo opranuzanuu 0eCIpoBOJIHON CETH

R

Tenexka-XpaHWINILE C CHCTEMOU MOA3APAIKH U BMOHTUPOBAHHBIM MapIIPyTU3aTOPOM
JUIs OpraHu3aluy 0ecpoBOAHOM JIOKAIbHON CETH B KJIacce

|

MoOuIbHBIN KOMIBIOTEP YICHHKA

|

MoOunbHBIN 1a00paTOPHBIN KOMIUIEKC ISl yueOHOM MPaKTUYECKON U MPOEKTHOM
NeSITENIbHOCTH 10 (U3HKe

[udposast mabopaTopust I YIUTEIIS

bapomerp-anepouny

S

baok muTaHus peryanpyemMbii

-

2

Be6-kamepa Ha MOJBUIKHOM IITATUBE

Becw Texandeckue ¢ PpasHOBECAMH

Bugeokamepa st paboThl ¢ ONTHYECKUMHU TPHOOPAMH

I'eneparop 3ByKOBOM

['urpometp (mcuxpomerp)

I'py3 HaGopHBIT

JluHaMoMeTp JIEMOHCTPAIMOHHBIN

Komriext TNOCYIbI I[CMOHCTpaHHOHHOﬁ C IIPUHAAJIC)KHOCTAMU

MaHoMeTp KHUJIKOCTHOM JEMOHCTPAITMOHHBIN

Metp IeMOHCTPAIMOHHBII

MUKpOCKOI IEMOHCTPALIMOHHBIIN

Hacoc BakyymHbIii KomoBckoro

Croauk MO AbEMHBIN

HITaTHB 1EMOHCTPAMOHHBIN (pU3NUECKUii

DNEeKTPOIIUTKA

Ha6op ,Z[eMOHCTpaL[HOHHLIf/'I 110 MECXaHNUYCCKUM SABJICHHUAM

Ha6op ,Z[eMOHCTpaL[I/IOHHBII\/'I 10 AMHAMUKE BPAIIaTCIbHOI'0 ABHXKCHU S

A NN R e e e
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Habop 1eMoHCTpaIMOHHBIN 1T0 MEXaHUYECKUM KOJICOAHHSIM

Habop JieMOHCTpaIlMOHHBIN BOJIHOBBIX SIBJICHHUI

Benepko Apxumena

Magrauk MakcBeniia

Hab6op ten paBHOro o0bemMa

Habop Ten paBHO# Macchl

[Tpubop It IEeMOHCTpAIMK aTMOC(EPHOTO JTABICHHUS

[Ipu3ma HaKJIOHSIOMASACS C OTBECOM

Pe1yar jeMoHCTpaIllMOHHBIN

Cocynpl cooOraromuecs

CrakaH OTJIMBHOM JIEMOHCTPAIIMOHHBII

TpyOka HeroToHa

[ap ITackans

Habop neMoHCTpaIMOHHbBIN 0 MOJICKYJISIPHOH (DU3MKE U TEIUIOBBIM SIBJICHHUSIM

Habop neMOHCTpallMOHHBIN 110 Ta30BBIM 3aKOHAM

Habop xanumsipo

TpyOka a1t IeMOHCTpAIIMA KOHBEKITUN B KHUJIKOCTH

I{uanHApBI CBUHIIOBBIE CO CTPYTOM

Illap ¢ KOJIBIIOM

BLICOKOBOJIETHBIA HCTOYHUK

I'eneparop Ban-ne-I'paada

Jo3umetp

KaMepTOHH Ha pC30HAHCHBIX ANTHMKAX

I N N e e T T T T e e e T F e T e N N i i L

KomruiekT mpuGopoB ¥ pHHAAIEKHOCTEH IS IEMOHCTPAIIUN CBONCTB
AJICKTPOMArHUTHBIX BOJIH

Komriext HpI/I60pOB JUIL U3YUCHUS ITPUHIUIIOB paaArOoNIpreMa U paanuonepcaain

Komriext IIpOBO OB

MarsuT ayroo0pa3Hblit

MarsuT noJIOCOBOM JIEMOHCTPAIIMOHHBIN

MaiuHa snektpodopHas

MasTHUK 3JIEKTPOCTAaTUYECKUI

Habop 1o n3yueHuto MarHuTHOTO MOJIsl 3eMIIH

Ha6op ,[[eMOHCTpaI_[I/IOHHHﬁ 110 MArHUTHOMY IIOJIKO KOJIBIIEBBIX TOKOB

Ha6op ,Z[eMOHCTpaL[I/IOHHBII\/'I 110 TOJIYITPOBOAHHUKAM

Ha6op ,Z[eMOHCTpaLII/IOHHHﬁ 110 MOCTOSAHHOMY TOKY

HaGop neMOHCTpalMOHHBIH M0 AIEKTPUYECKOMY TOKY B BaKyyMe

Ha6op ,Z[eMOHCTpaLII/IOHHBII\/'I 110 SJICKTPOAMHAMHUKE

A e e e e i i
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Habop 111 1eMOHCTpaliuy MarHUTHBIX TOJISH

HaGop 1151 1eMOHCTpAIIUH AIEKTPUUYESCKHUX MOJIeH

Tpanchopmarop yueOHBII

Tlasmouka crexkigHHas

ITanoyka 300HUTOBAA

[Tpubop Jlenna

CTpeJIKI/I MarduMTHBIC Ha IITaTUBAaxX

CynTaH 371€KTpOCTaTUYECKHIl

[lITaTuBel H30IMpYIOIIHE

DNeKTpOMarHuT pa300pHbIii

Habop neMoHCTpaIimoHHbBIN M0 TEOMETPUUECKON OTITHKE

Habop neMoHCTpallMOHHBIN 110 BOJTHOBOM OTITHKE

CrieKTpocKoM ABYXTPYOHBII

HaGop criekTpaibHBIX TPYOOK C HCTOYHHUKOM MUTAHUS

YcranoBka st uzydenus porodrddexra

Habop nemoncTpanumonssiii o nocrostHHoM [1nanka

RRRRrRR R R R R R RN Rk -

KomruiekT 1151 1a00paTOpHOTO MPAKTUKYMa IO AJICKTPUIECTBY (C TEHEPATOPOM)

-
N

Komriext AJIA U3Yy4YCHHUS OCHOB MCXaHUKH, THCBMATUKH U BO300HOBIISIEMBIX
HNCTOYHHUKOB SHCPIrun

Hudposas nabopaTopus 1o GU3MKeE IJIs1 yYeHUKA

Komrmiext JJIA na60paTopHoro IpaKTUKyMa 110 OIITUKE

Komriext JJIA na6opaTopHoro IIPaKTUKyMa 110 MCXaHHUKE

Wcrounuk nutanus (1a00paTopHBIif)

KoMmiekT ju1st 1abopaTopHOro MpakTHKyMa IO MOJICKYJISIPHOUN (hU3HKe

DJIeKTpOHHBIC YueOHbIE TOCOOUs 111 KabnuHeTa HU3UKH

KomruiekT yueOHbIX BHACO (DHIIEMOB

KommiekT mopTpetoB [uisi 0ohopMIICHHS KaOMHETa

Komriext HarJjsiaJHbIX nocooui JJI IIOCTOSAHHOI'O UCITIOJIB30BaHUA

KoMIIIeKT IeMOHCTPAIIMOHHBIX YI€OHBIX TAOJIHI]

Kommiekt U U3YUCHUS OCHOB MCXAaHUKU, THCBMATUKH U B0O300HOBIISICMBIX
HCTOYHUKOB SHCPIUn

Croun yunrens

Kpecno ans yuurens

Cron 1abopaTopHBIN MOSUHBIN

CYI_HI/IJ'ILHaﬂ IMaHCJIb JJIA IOCYAbI

[lIkad 11 XpaHeHUs ¢ BBIIBUTAIOIIIMHUCS TTOJIKAMH
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[kad s xpaHeHus yaeOHBIX TOCOOUI

[Ikad 1 XpaHEeHUs TOCY/IbI

Cucrema XpaHeHHs TaOJIUIl U TUIAKATOB

JlaGOpaHTCKHi1 CTOJ

S

Cryn 1ab0paTOPHBIN MOBOPOTHBII

IIpunoxenne 2

dusnka It Bcex
dusuka

duzuka

dusuka B aHUMaIugIx
Knaccnas gusuka
OIIOP

LHOP

TecTsl Mo usmke
EI'D, THA

EI'D, THA

http://physica-vsem.narod.ru/
http://www.fizika.ru

av-physics.narod.ru
http://physics-animations.com

http://knaccHas dpusmka
http://fcior.edu.ru
http://school-collection.edu.ru
physics-regelman.com/
www.ege.edu.ru

www.fipi.ru

Texnuueckue cpeocmea odyuenusn
Kommbrotep, MHTEpakTHUBHAS H0CKa

Lingposbie 006pa3oBaTeIbHBbIE pecypchbl
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http://physics-animations.com/physics/cyrillic/waves.htm
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http://www.ege.edu.ru/
http://www.fipi.ru/
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