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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢pu3KKe Ha YpOBHE CpelHEro 00IIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
HOJIOKEHUH M TpeOOBaHMI K pe3ysbTaTaM OCBOEHHS OCHOBHOHM 0Opa30BaTeIbHOW MPOTPaMMEl,
npencrasieHHbix B ®I'OC COO, a taxke ¢ yuéroMm ¢enepanpHOi paboyeil MmporpamMmmbl
Bocnutanus 1 KoHuenmuu npenoxaBanus ydyeOHoro mpeamera «®Pusnka» B 00pa3oBaTenbHBIX
opramm3anusax Poccuiickoit  ®eaepanuu, peamu3yiOINIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
HPOTPaMMBI.

[Iporpamma 1o ¢usuke omnpeaenser o0sA3aTeNbHOE MPEAMETHOE COJEp)KaHue,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YYCHHS TEM M Pa3fesioB Y4eOHOro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3PAaCTHBIX oOcoOeHHOCTel oOywaromuxcs. [Iporpamma mo Qusuke gaér
MPEJICTaBICHUE O LESIX, COJACp)KaHUM, 0OIIel cTpaTeruu oOy4eHUs, BOCIUTAHUS U Pa3BUTHS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca ¢GuU3MKM YriayOJIEHHOIO YpOBHS II03BOJIAET pEaIM30BaTh 3a]a4yu
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBiICHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus M0 pa3IMYHbIM GU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEUAILHOCTSIM.

B mporpamme mo ¢usuke OINpenemnsioTcs IMIaHUpyeMble Pe3yNbTaThl OCBOSHUS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHbIe (Ha yriyOonéHHoM ypoBHe). HayduHo-MeTogomorunueckoid OCHOBOM [isi pa3paboTku
TpeOOBaHUI K JUYHOCTHBIM, METAlPEIMETHBIM U IMPEAMECTHBIM Pe3yJIbTaTaM O0yYaroIuXcs,
OCBOUMBIIHUX Mporpammy no (Gusmnke Ha ypoBHE CpeaHero ooiiero oopa3oBaHus Ha yriIyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-/ESITEIbHOCTHBIN MOAXO/.

[Tporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (HU3MKM Ha YIIyOJE€HHOM YpPOBHE, B TOM
YHClie IPeIMETHBIE PE3YIbTaThl IO rojlaM O0yUeHus;

cojiepxkanue yueOHoro npeamera «Pu3nkay 1mo rojgaMm 00ydeHusl.

[IporpaMmma 1o Qu3uke HUMEeT NPUMEPHBIH XapakTep W MOMKET ObITh HCIOJIb30BaHA
YUUTENAMHU (PU3UKH JUISI COCTABJIEHUS! CBOMX Pa0OUYUX MPOTPaMM.

[IporpaMmmMa 10 @Qu3MKE HE CKOBBIBA€T TBOPYECKYI0 WHULMATUBY Y4uTeIeH W
IIPEIOCTABISAET BO3MOXHOCTH JUISl pPEajU3alUy pPa3IMYHBIX METOAWYECKHX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM ypOBHE MpPH YCIOBHM COXPaHEHMs 00s3aTelbHON
4acTU COJIEp’KaHus Kypca.

dusmka Kak Hayka o HanboJiee OOIMX 3aKOHAX MPHUPOJIbI, BBICTYIAsl B KAUeCTBE y4eOHOTro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpYyXKarolleM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPEeNniIo XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B



(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHHH IPUMEHATh HAYYHBIH METO]] TO3HAHUS ITPH BHIOJIHEHUH UMU YI€OHBIX HCCIICTOBAHUI.

B ocHoBy kypca (u3uKu Ha ypOBHE CpeqHEro oOiero o0pa3oBaHUs MOJOKEH PSA HACH,
KOTOpPbIE MOXKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEW KypC SABISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM ¢ HEM MaTepuall Kypca (pU3MKU 00beAMHEH BOKPYT
¢usuueckux Teopwil. Bemymum B Kypce sBisercss (OpPMHpPOBaHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanoiaraeT UCNojib30BaHUE TYMaHUTAPHOTO
MoTeHIMaNa (PU3MIECKON HAyKU, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMH U HKOJIOTUYECKUMU TIPOOIeMaMHu.

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

Hoesn JKoiocuzayuu peajiu3dyercsa IMOCPEACTBOM BBCIACHUA JBJIIEMCHTOB COJACPIKaHUA,
MOCBAIIEHHBIX AKOJOTHYECKUM HpO6JI€MaM COBpPCMCHHOCTH, KOTOPLIC CBA3aHbI C PAa3BUTUCM
TCXHHUKHU U TeXHOHOFI/Iﬁ, a TaKXKC 06CY)KI[CHI/I$I npo6neM paiuoOHAJIbHOI'O ITPUPOJAO0ITIOJIB30BAHUA U
JKOJIOrHYECKOM 0€30IaCHOCTH.

OcBoeHue coaepKaHus IPOrpamMMbl MO0 (PU3MKE JOJKHO OBITH IMOCTPOEHO HA MPUHIHUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO Moixo/a. st GU3uKM peannzaius 3TUX NPUHIUIOB Oa3upyeTcs Ha
HCIIOJIb30BAHUU CaAMOCTOATCIBHOI'O JSKCICPUMCHTA KaK IMOCTOAHHO HeﬁCTBYIOIHGFO (i)ﬂKTOpa
yuyebHoro nmpouecca. Jlng yriyOa€HHOrO ypOBHSI — 3TO CHCTEMa CaMOCTOSATENbHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIONMIETO (PPOHTAJIbHBIE YYEHUYECKHE OIbIThl IMpHU
U3y4eHHUM HOBOTO MaTepuaya, JiabopaTropHble paboTbl M paboThl mHpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBom ciiydae mpakTHKyM
npoBoauTcs au00 B koHue 10 u 11 kmaccoB, mub0 mocie MEpBOrO M BTOPOTO IMOJIYTOJUM B
KaKJIOM U3 3TUX KiaccoB. Btopoii crmocod — 3To mHTerpanus paboT MpakTUKyMa B CHUCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ paboTamMy MPaKTUKyMa OHUMAETCsl CAMOCTOATENBHOE HCCIEJ0BAHNE, KOTOPOE IPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIIaroBOil HHCTPYKIUH.

B nporpamme no ¢u3uke cucteMa y4eHHUECKOTO HKCIEpUMEHTa, Ja00paTOPHBIX paboT U
MPaKTUKyMa MpeCTaBlieHa eUHBIM IepeuHeM. BoIOop TeMaTuku 11 3TUX BUAOB YUEHHMUECKUX
IPAaKTUYECKUX PabOT OCYLIECTBISETCA y4aCTHHKaMHM 0Opa30BaTENBHOIO Ipolecca MCXOIs U3
0COOEHHOCTEH MOypOYHOTrO IUTAHMPOBAHUS M OCHalleHus KabunHera ¢usuku. Ilpu sTOM
oOecrieunBaeTcs OBJaJleHHe OOY4YaloIMMUCS YMEHUSIMH TPOBOJUTH NpPSMble U KOCBEHHBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH M IOCTAHOBKY OIBITOB I10
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonpmoe BHMMaHHE YACIACTCA pECHICHUTO pvaéTHBIX N Ka4C€CTBCHHBIX 3aJ1a4. HpH 5TOM
JUIA paC‘-IéTHBIX 3ala4 MPUOPUTETOM ABJIAIKOTCA 3aladu C SABHO 3aﬂaHHOI>'I 1 HECABHO 38.)13.HHOI7I
q)HSI/IV-IeCKOI\/’I MOJCJIBIO, ITO3BOJIAOINNE NPUMCHATh M3YUCHHBIC 3aKOHBI 1 3aKOHOMCEPHOCTH KakK



U3 OJIHOTO pas3jenia Kypca, TaK U MHTErpUpys NPUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. s
KAYeCTBEHHBIX 3aJjad IMPUOPUTETOM SBIAIOTCS 3afaHusl Ha OOBsICHEHHE/TpeCcKa3aHue
NpoTeKaHus (PU3NYECKUX SBICHUN W MPOLIECCOB B OKPY)KAIOLIEH >XKM3HM, TpeOyrommue BbIOOpa
buznyecKoil MoAenu Al CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsamMu PI'OC  COO Kk  maTepHaIbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc Gu3uku yriayOoi€HHOTO YpOBHS Ha YPOBHE CpPEIHEro
o01mero o0pa3oBaHMS JOJDKEH H3y4daThCsl B YCIOBHUSX HpEAMETHOro kabOuHera. B kaOuHere
(GU3UKN T0JHKHO OBITH HEOOX0AUMOE JIA00PATOPHOE 0OOPYIOBAHUE JUISI BBITIOIHEHUS YKa3aHHBIX
B IIporpamMMe 1o (U3UKEe YUCHHYECKUX OIBITOB, Ja0OPATOPHBIX pabOT M paboT MpaKkTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHCTpaniMOHHOE  00OpyJIOBaHWEe (QOPMHUPYETCSI B COOTBETCTBUM C MPHUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeuMBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
GU3MKE KIIOYEBBIX JIEMOHCTPAIMI I HMCCICIOBAHUSA M3y4aeMbIX SIBIICHUWA U TPOIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyIOBaHUE Ui YYCHHYECKHX MPAKTUYECKHX padoT ¢opmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOecrneyuBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI J1TaOOpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITh
IOCTPOEHbI Ha KOMIIJIEKCHOM HCIIOJIb30BAHUU AHAJOIOBBIX U LU(POBBIX HNPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJIE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3YYEHUS (GU3UKU B 00IIIEM 00pa30BAHUU SBIISIOTCS:

(dopMUpOBaHKE UHTEPECA U CTPEMIICHUS 00yYaroIUXCsl K HAYYHOMY U3Y4YEHUIO IIPUPOJIbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJICTaBICHMM O HAy4HOM METOJE€ TMO3HaHHid U  (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOrO OTHOLICHUS K OKPYKAIOIIMUM SIBJICHUSM;

dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3yiabTaTa HM3y4yeHUS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

dbopMHUpOBaHNE YMEHUM OOBSICHSATH SIBJICHHUS C HCIOIB30BaHUEM (PU3MUECKHX 3HAHUU U
Hay4HBIX JI0Ka3aTeJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUN O pOJIM (U3UKU ISl Pa3BUTHUSl APYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUM;

pa3sBUTHE TIPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymell mnpodeccHoHaNbHOMI
NEeSTENIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JaJbHEWIIEMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTxkeHne 3THX LieJeil oOecreurBaeTcs pelIeHHeM CIEAYIOIUX 3aqad B MPOIecce
W3y4deHus Kypca (U3HKH HAa YPOBHE CPETHETO O0IIEro 00pa3oBaHMs:

npuoOpeTeHre CUCTeMbl 3HaHMA 00 OOmMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsIX, BKIIOYAs MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI acTPO(U3HKH;



dbopMUpOBaHHE YMEHUN MPUMEHATh TEOPETUIECCKHIE 3HAHUS IJIs1 OOBSICHEHUST (PU3NICCKUX
SABJICHUM B IPUPOJE U ISl IPUHATHUS NPAKTUYECKUX PEIICHUN B IOBCETHEBHOMN KU3HU;

OCBOEHHUE CIIOCOOOB PEIICHMs Pa3IMUHBIX 337a4 C SBHO 33/JlaHHON (PU3NYECKON MOJEINbIO,
3a1a4, TOAPAa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3AaHuEe (U3UYECKOM MOJENH, aJeKBaTHOU
YCIIOBUSIM 3aJ]aui, B TOM YHCIIE 3a]]a4 HHKEHEPHOTO XapaKTepa;

MOHMMAaHUE (PU3UYECKHX OCHOB M MPHUHIIUIIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKUX MPOIECCOB, UX BIMUSAHUS Ha OKPY>KAIOUIYIO CPENY;

OBJIAZICHUC MECTOJAaMH CaMOCTOSATCIIBHOI'O IINIAHUPOBAaHUA W IIPOBCACHUA (bHSquCKI/IX
SKCIICPUMCHTOB, daHaliuda W MWHTCPIIPETAln I/IH(bOpMaI_[I/II/I, OIpeaAcCiCHUA JOCTOBCPHOCTH
IMOJIYYCHHOI'O pE3yJjibTaTa,

CO3/IaHME€ YCJIOBHMH Il Pa3BUTHUS yYMEHUN MPOEKTHO-HUCCIEIOBATENIbCKON, TBOPUECKOMN
JIeSATCIIbHOCTH;

pa3BuTHE HHTEpeca K chepaM MpodecCHOHATBHOMN eI TETbHOCTH, CBA3aHHON C (PH3HKOM.
B coorBerctBun ¢ TpeboBanusMu PI'OC  COO yrnyOonéHHbIl  ypOBEHb HU3YyUYCHHS
yueObHoro mnpeamera «®Du3nMka» Ha YpOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaETCS

00YyJaONIMMHUCS, TIAHUPYIOMIMMHU IPOJOJDKEHHE 00pa30BaHMs MO CHENUHATLHOCTIM (DU3HKO-
TEXHHYECKOTO TPOUIISL.

Ha m3yuenne ¢pusuku (yriyOnEHHBIA ypOBEHB) HA YPOBHE CPEIHETO 00IIero oopazoBaHus
otBoautcs 340 vacos: B 10 kimacce — 170 vacos (5 yacoB B Heenmo), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpaMme o (pu3MKe NepedeHb JJabopaTOPHBIX U MPAKTHUECKUX padoT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYHMTEIb JI€laeT BbIOOp MpoOBeAEHUs 1a0opaTOpHbIX paldoT U

OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. Hayunslii MeTO NO3HAHMS NPUPOABI.

Ouzuka — QyHmaMeHTadbHas Hayka o mpupoze. HaydHplii METON MO3HAHUS U METOJbI
ucciae0BaHus GU3HIECKUX SIBJICHHI.

DKCIIepUMEHT U TeOpHsl B Mpoliecce MO3HaHUsS Npupoabl. HabmrogeHne u SKCepuMeHT B
¢dusuke.

CnocoObl u3MepeHus (pu3nueckux BeIUYMH (aHAJOroBble W LU(POBBIE U3MEPUTENbHBIE
npUOOPHI, KOMITBIOTEPHBIE TaATYUKOBBIE CUCTEMBI).



[TorpemHocT U3MepeHui GU3NIECKUX BeTUIHH (a0COIOTHAS U OTHOCUTEINbHAS ).
MonenupoBanue (U3NYECKUX SBICHUN M MPOLECCOB (MaTepuaabHas TOYKA, aOCOJIIOTHO
TBEPJI0E TEJI0, UACATbHAS YKUIKOCTh, HICAJIbHBIN Ta3, TOYCUHBIHN 3apsn). [ umnoreza. ®uznveckuit

3aKOH, I'paHUIIbI €ro IPUMCHUMOCTH. dusnueckas TCOpHA.

Poip m mecto ¢usuku B (QOpMHPOBAaHHUHM COBPEMEHHON HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Yuenuueckuit 3xkcnepumenm, nabopamophvie padomut, RPAKMUKYM.

WN3mepenne cuiabl TOKAa M HANPSOHKEHUS B IENM IOCTOSIHHOTO TOKAa IPU TOMOIIA
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTENIBHBIX TPHUOOPOB.

3nakoMcTBO ¢ 1upoBoi naboparopueit mo dusuke. [Ipumepsl nu3mepeHus: GU3NIECKUX
BEJTMYUH IIPU MOMOIIM KOMITBIOTEPHBIX JaTYHKOB.

Pa3zgen 2. Mexanuka.
Tema 1. Kunemamuka.

Mexaunueckoe naBmwxeHne. OTHOCHUTENBHOCTP MEXAHWYECKOro MBIkKeHusA. Cucrema
oTCcuYéTa.

HpHMaﬂ u o6paTHa;1 3aJa4u MCXaHHKHU.

Pagnyc-BekTop MaTepuanbHOM TOYKH, €r0 MPOEKIMH HAa OCH CHUCTEMbl KOOpJHHAT.
Tpaexropus.

HepeMemeHHe, CKOpPOCTb (cpe,uHsm CKOpPOCTb, MI'HOBCHHAs CKOpOCTL) U YCKOPCHHUC
MaTepI/IaJ'IBHOI\/’I TOYKH, UX MNPOCKIUHU HAa OCH CUCTCMbI KOOpAMWHAT. Cnoxenue nepeMemeHHﬁ n

CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSAMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTb KOOPJINHAT,
CKOPOCTH, YCKOPEHUS U IyTH MaTepUalbHON TOUKU OT BPEMEHH U UX IPpapUKH.

CBoOonmHoe mazeHue. YCKOpeHHe CcBOOOJHOTO maieHus. J[BrkeHue Tena, OpOIIEHHOTO
IOJT YIJIOM K TOPU30HTY. 3aBHCUMOCTh KOOPJIUHAT, CKOPOCTH U YCKOPCHHSI MATEPHATLHON TOYKH
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe nprkenue. J[BrkeHne MaTepUaTbHOW TOYKHU MO OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m wactora oOpamienus. LleHTpocTpemuTenbHoe (HOpMalbHOE),

KacaTCJIbHOC (TaHFCHI_II/IaJ'ILHOC) " IOJIHOC YCKOPCHUC MaTepHaHBHOﬁ TOYKH.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIUAOMETp, IBUKEHUE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE NepeIavl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.
Mogenb cucteMbl OTCUETA, IUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CnocoObl HCCJIeIOBaHUS JBUKCHUIA.



NrocTpanus npeneabHoro nepexona U UsMepeHue MrHOBEHHOM CKOPOCTH.
[IpeoOpa3zoBanue IBUKEHHM C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.
Hanpasnenue ckopocTu pH IBUKEHUH 110 OKPY>KHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEH, TPAEKTOPUM, CKOPOCTEH ABMKEHUS OAHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.
W3ydeHre HepaBHOMEPHOT'O ABUKEHHUS C LENbIO OMPEIeICHHs] MTHOBEHHON CKOPOCTH.

W3mepenne yCKopeHus IIPpU IPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBUKEHUU 110 HAKJIIOHHOU
IIJIOCKOCTH.

HMccnenoBanue 3aBUCUMOCTH IIyTU OT BPEMCHU IIPpU PABHOYCKOPCHHOM JIBUKCHHUU.

H3mepenue ycKOpeHUs CBOOOIHOTO TajieHus (PEKOMEHIOBAaHO MCIOJIb30BaHUE TUPPOBOI
nabopaTopun).

N3yuenue nBUXKEHUs Tena, OPOIIEHHOTO ropH30HTalIbHO. [IpoBepka rumoTessl 0 NpsAMoit
IPOMOPLUOHAIEHON 3aBUCUMOCTH MEXy JAIbHOCTBIO MOJIETA U HAYaJIbHOM CKOPOCTHIO TeJa.

W3ydeHne ABMKEHUS Tela [0 OKPYKHOCTH € TOCTOSTHHOM 1O MOAYJIO CKOPOCTHIO.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH II€pHOaa 06pameH1/1${ KOHHYCCKOIro MasTHHKa OT €ro
napamMeTpoOB.

Tema 2. /lunamuxa.

Ilepssrit 3akoH HproToHa. MHeprmansHble cucTeMbl oTcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
["anunes. HemnepruanbHble cucTeMbl OTCUéTa (OINpeieieHue, IpUMeEpBI).

Macca tena. Cuia. [IpuHnun cynepno3unuu cui.

Bropoii 3akoH HeroTOHA 1151 MaTepUanbHON TOYKH.

Tpernii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHsI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U HHEPTHON MacCChlI.
Cuna TsDKeCTH. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO TMaJeHHs OT BBICOTHI Haj

MOBEPXHOCThIO IUIAHETHl U OT Treorpaduyeckoil mupoThl. J[BHykeHHe HEOECHBIX Tel M HUX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckast CKOPOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUKYIIErocs C yCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe tTpeHue. Cuia TpeHHMS CKOJIBKEHUS U CUJa TPEHUS IIOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NPHU JIBUKEHUU Telda B KMIKOCTU MM Trase, e€
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO JBUKECHHUSL.

Hasnenue. I'unpocraruueckoe nasienue. Cuna Apxumesna.

Texumueckne YCTpOﬁCTBa N TEXHOJIOTMYECKUE IPOLCCChI: IIOAUIMIIHUKH, IBHXKCHHUEC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Hemoncmpayuu.
Ha6JIIOI[CHI/Ie ABWIKCHUS TCJI B MHCPUUAIIBHBIX 1 HCUHCPUUAJIbHBIX CUCTECMAX OoTcuéTa.
[TpyHIIUIT OTHOCUTEIBHOCTH.

Kauenune ABYX HNWIMHAPOB WM MTapoOB pa3H0171 MacCcCbl C OAHWHAKOBBIM YCKOPCHHEM
OTHOCHUTCIIBHO HeI/IHeleI/IaJII)HOf/'I CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACHCTBYIOIICH MPUIIOKEHHBIX K Ty CHJI C TPOU3BEICHUEM MAcChl TeJia
Ha ero YCKOpEeHHE B MHEPLUATIBHONU CUCTEME OTCUETA.

PaBeHCTBO Cuil, BOSHUKAIOIIMX B PE3YJIBTATE B3aUMOJCHCTBHS TEIL.

N3mepenne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena nmpu yCKOPEHHOM NOABEME U MTaJCHUN.

LleHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUII TPEHUS NOKOSI, KAUEHUS U CKOJIbKCHMUSL.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

N3mepeHne paBHOIEHCTBYIOIIEH CUJT TP IBU)KEHUU OpycKa 110 HAKJIOHHOW MIOCKOCTH.

[TpoBepka rUIOTE3bI O HE3aBUCHUMOCTH BpPEMEHHU JABI)KEHHS Opycka IO HaKIOHHOM
IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €0 MacChl.

HccnenoBanre 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIUX B MPYXHHE M PE3HHOBOM
oOpasiie, oT ux aedopMaruu.

I/IBYTICHI/IC JABMOKCHUSA CUCTEMBI TCJI, CBA3aHHBIX HUTHIO, HepeKHHYTOﬁ qcpes3 JIErKuii OJIOK.

I/ISMepeHI/IC KOB(I)(bI/II_II/ICHTa TPCHUS MO BCIWUYHUHC YIJIOBOI'O KOE)(b(I)I/ILII/ICHTa 3aBUCHUMOCTH
FTP(N)-

HccnenoBanue JBMKEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTH C  NE€PEeMEHHBIM
KO3 (HUILIUEHTOM TPEHHUSL.



W3yuenue aBukeHUs rpy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpAOoe Teno. [locTynaTenbHoe U BpalllaTesIbHOE JABH)KEHUE TBEPIOTO TEIA.
MoMeHT cuiibl OTHOCUTENIBHO ocu BpaiueHus. Ilnedo cumbl. CriojkeHue CHil, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

YcnoBus paBHOBECHs TBEPIOTO Tea.
YcToitunBoe, HEYyCTOMUMBOE, O€3pa3TnIHOE PABHOBECHE.

TexHUuYecKkne ycTpoWCTBa M TEXHOJOTMYECKHE IIPOLECCHI: KPOHIUTEHH, CTPOUTEIIBHBIN
KpaH, peléryaTble KOHCTPYKIIMH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Buael paBHOBeCHS.

Yuenuueckuit 3xcnepumenm, nadopamopmsie padomol, RPAKMUKYM.
HccenenoBanue ycaoBui paBHOBECHUS TBEPJAOTO TEJA, UMEIOIIETO OCh BPALLCHHUS.
KoHcTpynpoBaHue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yyenue yCTOMYUBOCTU TBEPAOIO T€Jla, UMEIOLIETO MJIOIIA(b OIIOPHI.

Tema 4. 3akonvl cCOXpaneHun 6 MeXaHuKe.

I/IMHYJ'IBC MaTepHaHBHOfI TOYKH, CUCTCMbI MATCPUAJIBHBIX TOUYCK. ]_[eHTp MacC CHUCTCMBI
MaTCpHAJIbHBIX TOYCK. TeopeMa O JIBU’KCHHHU LICHTpA MaccC.

I/IMHYJ'IBC CHJIbI U USMCHCHUC UMITYJIbCA TEJIa.
3akoH COXPAaHCHUS UMITYJIbCA.

PeakTuBHOE IBH)KEHHE.

MomeHT umIynbca MaTepHalbHONM TO4YkHW. lIperncraBieHne O COXpaHEHWH MOMEHTa
UMITYJIbCA B LICHTPAJIBHBIX MOJIAX.

PaGora cunbl Ha ManoM U Ha KOHEYHOM TMepeMelnieHud. | paduueckoe mpeacTaBlIeHUE
pabOTHI CHITHI.

MOIIHOCTH CHJIBL.

Kunernueckas SHEPTHUA MaTepHaﬂLHOﬁ TOYKH. TeopeMa 00 M3MCHEHMHM KHHETHYCCKOM
SHEPTrUun MaTepHaHBHOﬁ TOYKU.



[loTeHumanbHble ¥ HENMOTEHIMAIbHBIE CUiibl. [loTeHuuanbHas 3Heprus. [loTeHuumanbHas
SHEpPrusl ynpyro AeQopMUpOBaHHOM MpyXHHBI. [loTeHIMaNbHAs 3HEPrHsl Tela B OJHOPOJAHOM
rpaBuUTaliMOHHOM Tosie. [loTeHnuanbHast SHeprus Tejna B TPABUTALMOHHOM I10JI€ OJHOPOJIHOTO
nrapa (BHyTpH U BHe 11apa). Bropas kocMudeckasi CKOpocTh. TpeThbsi KOCMUYECKasi CKOPOCTb.

CBs3b pa®OThl HENMOTEHIMATIBHBIX CHJI C U3MEHEHHEM MEXaHHMYECKOW SHEpPruu CHCTEMbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHymnu [uid MAeanbHOW JKMIKOCTH Kak CIEINCTBUE 3aKOHA COXpaHEHUs
MEXaHUYECKON IHEPTUU.

Texuudeckue yCTpOfICTBa U TCXHOJOIMYCCKUC IPOUCCCHI: ABUIKCHUC PAKCT, BOI[OMéT,
KOHép, HPY)KHHHLIﬁ IIUCTOJICT, THPOCKOII, (1)I/Il"ypHO€ KaTaHUC Ha KOHbKax.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

W3mepeHre MOIHOCTH CHJIBI.

W3meHenne sHepruu Teja Npu COBEPIICHUH paOOThI.

Bzaumubie IpCBPalICHHA KHHETHYECKON M HOTCHHH&HBHOﬁ 3HeprI/II>'I IIpu HeﬁCTBHH Ha
TCJIO CHUJIBI TAXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJAECHUU.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, nPAKmMUKyM.

W3mepenne uMIyiabca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIENTH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aWUMOJEHCTBHH.

W3mepeHre KNHETUYECKOM YHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIIUAIBHOM SHEPIUU NPY>KUHBI C pabOTOM CUJIBI TPEHHUSL.
Omnpenenenne pabOThI CHIIBI TPEHUS TMPH IBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Paznes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU MeopUU.

OcHoOBHbBIE TOJNOXKEHHUSI MoOJIeKyJsipHO-KuHeTn4yeckoi Tteopun (MKT), ux omnbiTHOE
obocHnoBanue. Juddys3usa. bpoyHoBckoe nBmkeHHe. XapakTep ABMIKEHUS W B3aUMOJICHCTBUS



YacTHUIl BemecTBa. Moaenu CTpOCHUS Ta30B, JKUIKOCTEH U TBEPABIX TEN U 00BICHEHUE CBONCTB
BEIIIECTBA HA OCHOBE JTHUX Mojenei. Macca u pasmepbl Mosiekyn (atomoB). KommuecTBo
BemectBa. [locTtostnuas ABoraapo.

TemoBoe paBHOBecue. Temmneparypa u crnocoObl €€ u3mepenus. lllkana temmeparyp
Lenbcus.

Mogenb uieanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH: YaCTHUIIbI ra3a ABMKYTCS
XAO0THUYECKHU U HE B3aUMOJICHCTBYIOT JPYT C IPYTOM.

['a3zoBbic 3akoHBl. YpaBHeHHe MenpaeneeBa—Kmnaneiipona. AOcoNOTHas TeMIieparypa
(wkana temneparyp KeneBuna). 3akon JlanproHa. M3ompomecchl B HIeaJlbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I 'paduueckoe MmpencTaBieHe U30MPOILIECCOB: U30TEPMa,
u30Xxopa, uzodapa.

CBs3p MEXIy JaBICHHMEM U CpEIHEH KHHETUYECKOW JHEprued NoCTynaTreabHOro
TEIUIOBOTO JBMIKEHHUS MOJIEKYJ HJealbHOro Tra3a (OCHOBHOE YpaBHEHHE MOJEKYISIpPHO-

KMHETUYECKOW TEOpUU HJI€aTbHOIO ra3a).

CBsi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO CpEIHEH
KMHETHUYECKOM 3HEeprueil NocTynaTeIbHOr0 TEMIOBOTO ABUKEHUS €€ YaCTHII.

TexHu4eckne YCTPOWCTBA M TEXHOJOTHYECKHE IMPOIECCH: TEPMOMETp, Oapomerp,
[I0JIy4E€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBUKEHHUS YacTHUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO IBHKCHHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.
Huddysus xunkocrei.

Mopnens onsira IlITepHa.

[TputsxeHue MOJIEKYII.

Mopnenu KpUCTaJUIMYECKUX PEMIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

HccnenoBanue npouecca yCTaHOBJIEHUS TEINIOBOIO PABHOBECHS NPH TEMJIOOOMEHE MEXKAY
ropsiuei U X0JIOAHOU BOJOM.

N3ydenne wn30TEpMUYECKOro Tporecca (PeKOMEHJOBAHO HCIOIb30BaHUE ITH(PPOBOH
nabopaTopun).

M3y4eHue n30X0pHOTO Mpoliecca.



W3ydeHnne n306apHOro mnpoiecca.
ITpoBepka ypaBHEHUS COCTOSTHUS.
Tema 2. Tepmoounamuka. Tennoevie mauiunbol.

Tepmonuunamuueckas  (T/) cucrema. 3ajanre  BHEIIHUX  YCJIOBHM  JJid
TEPMOJAMHAMUYECKOM CUCTEMbl. BHemHue u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJUHAMHYECKON CUCTEMBI KAK CPEJHUE 3HAYCHMS BEIMYUH, ONMCBIBAIOIIUX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe nauano trepmoanHamuku. CaMONpou3BOJIbHAS PEIAKCAIls TEPMOJIUHAMUYECKOM
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mogens wuzaeanbHOro raza B TEPMOJAMHAMHKE — CHUCTEMa YpaBHEHHWH: YypaBHEHHE
MenneneeBa—Knanelipona ¥ BBIPAKEHHUE U1l BHYTPEHHEW >HEPruu. Y CIOBHS NPUMEHUMOCTH
9TOM MOJIeNU: HHU3Kas KOHLEHTpalMs YacTHLl, BBICOKHME TemIeparypsl. Bolpaxenue s
BHYTpPEHHE!N SHEPIUU OJIHOATOMHOTO HJI€aIbHOIO Irasa.

KBa3ucratnueckne U HeCTaTHYSCKHE IIpOonuCCChI.

OneMeHTapHas paboTa B TepMOAMHAMUKe. Beruucnenue paboTsl 1o rpaduky mporecca Ha
pV-auarpamme.

Temnonepenaya Kak crnocod HW3MEHEHHs] BHYTPEHHEH SHEPrHuHM TEPMOJWHAMHYECKON
cucTeMsl 6e3 coBeplieHus: padoThl. KOHBEKIMS, TEMI0NPOBOIHOCTD, U3ITyUEHHUE.

KomnuectBo Ttemnorel. TemnoémkocTh Tena. YaenbHass W MOJSPHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluMBa. Pacuér komuyectsa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 aguadbaTHOM npoiecce.

[lepBbiii 3akOH TepMoaAMHAMUKH. BHyTpeHHssa sHeprus. KonumuecTtBo TemnoTsl u paboTa
KAaK Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUU TEPMOJINHAMUYECKON CUCTEMBI.

Bropoii 3akOH TepMOIMHAMUKHM JUIsl PABHOBECHBIX MPOLIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI MPOXOJIUT €IWHCTBEHHAs aauadara.
AOcomoTHas Temneparypa.

Bropoii 3ak0H TepMOIMHAMHUKH I HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO MEPENATh
TEIUIOTy OT Oojiee XONOJHOTO Telna K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs pUPOIHBIX MTPOIIECCOB.

[Tpunimne! aeiictBus TenaoBbix mMamuH. KIT/I.

MakcumanbHoe 3Haduenne KIIJI. [ukn Kapno.

DKOJIOTUYECKUE aCTEeKThl MCIOJb30BaHUsl TEIUIOBBIX ABUTareneil. TernaoBoe 3arpsi3HEHHE
OKPYKAaIOIIEeH Cpebl.

TexHuuyeckue ycTpoiCTBa U TEXHOJOTMYECKHE MPOLECCH: XOJOIUIbHUK, KOHIUIIUOHED,
JU3ENbHBIA U KapOIOpaTOpPHBIM JBUTATeNM, MapoBas TypOMHA, MOJYYEHHE CBEPXHHU3KUX



TEMIIepaTyp, YTWUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHMEM TEIUIOBOIO Hacoca,
YTUIU3alKsg OMOOPraHNYeCKOro TOITMBA AJIsl BEIPAOOTKH «TEILIOBOM) U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTHyeCcKOM pacIlIupEHUH.
BosaymHoe orauso.

CpaBHeHUE yJeNbHBIX TEMJI0EMKOCTEH BEIIECTB.

CriocoObI U3MEHEHUs! BHYTPEHHEH SHEPIUU.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMmnbroTepHble MOAENH TEIUIOBBIX JBUraTECH.
Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.
N3mepenue yaenbHOU TeI0EMKOCTH.

HccenenoBanue nporecca OCTbIBAHKS BELIECTBA.
HccnenoBanue aquabaTHOro mporecca.

W3ydeHne B3aMMOCBSI3U HHEPTUM MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS U TEMIIEPaTyphI
KUIEHUS KUJIKOCTEH.

Tema 3. Azpezamnble cocmosAanusn eeuiecmaeda. Dazoevle nepexodbl.

[TapooOpa3oBanue u KoHjeHcauus. Mcmapenue W KumeHue. YJeiabHas TeIJIoTa
napooOpa3zoBaHMUs.

HacmmeHHme N HCHACBIIMICHHBIC TIIaphbI. KadecTBeHHass 3aBHCHMOCTH IUIOTHOCTH |
JAaBJICHUS HACBIIICHHOTO IIapa OT TEMIICPATYPbI, UX HC3ABUCUMOCTL OT 00BéMa HaChIIICHHOI'O
napa. 3aBHCHMOCTD TEMIICPATYPhI KUIICHUA OT AABJICHUA B ) KUAKOCTH.

BrnaxHocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIAKHOCTD.

Teépnoe Teno. Kpucrammueckue u aMmop@Hbie Teaa. AHH30TPOIHUS CBONCTB KPHUCTAJLIOB.
[TnaBrnenue u KpucTauU3anus. Y aelbHas TeTuioTa miaBienus. Cyonumarus.

Hedbopmaruu TBEpAOTO Tena. Pactskenme m cxarume. Crnsur. Monyne FOnra. Ilpenen
yrpyrux aedopmaruii.

TemnoBoe paciivpeHue XKUIAKOCTeH U TBEPIBIX Tell, 00BEMHOE U JTMHEWHOE pacIIupeHHe.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWN YACTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACITUPEHUS
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[TpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOAX.

VYpaBHeHHe TEII0BOro OanaHca.



[ToBepxHocTHOE HaTshkeHHE. KoadduuueHT noBepXxHOCTHOro HaTshKeHHs. KanuispHble
saBieHud. [aBieHune noj MCKpUBIEHHON MTOBEPXHOCTHIO kuakoctr. dopmyina Jlamnaca.

Texumueckne YCTpOfICTBa H TCXHOJOIMYECCKHE IIPOLECChI: XHUAKHE KpHUCTAJIBI,
COBpPCMCHHBIC MaTCPUAJIBI.

Hemoncmpayuu.

TennoBoe pacimupeHue.

CBoiicTBa HaCBIILIEHHBIX I1APOB.

Kunenue. Kunenue npu nOHMXKEHHOM JaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSIKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CwmauuBanmue.

Kanwnsipusie saBieHus.

Mopenr HEHbIOTOHOBCKOM JKHJIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

WccnenoBanue HarpeBaHus M MIIABJICHUS KPUCTAITHYECKOTO BEIIECTBA.
Buasr nedopmartuii.

Hab6monenue mansix gedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.
N3yueHnne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenne yaenbHOM TEIIOTH MJIaBJIEHUS JIbJa.

M3yueHune CBOMCTB HACBIICHHBIX NIAPOB.

N3mepenne abcomOTHOM BIAXKHOCTH BO3/IyXa U OIEHKA MAacChl TapOB B TTIOMEIICHHH.
N3mepenne ko3 duiineHTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCHMOCTH /:[e(bopMaunH PE3UHOBOT'O 06pa3ua oT HpI/IHO)I(CHHOﬁ K HCMY
CHIJIBI.

Paszgea 4. JiekTpoauHaMuUKAa.
Tema 1. Inexmpuueckoe noie.



DJIeKTpu3anus Tell U €€ MPOABJICHUA. DJNEKTPUUECKUN 3apsia. J(Ba BHUIla IEKTPUYECKUX
3apsiaoB. [IpOBOIHMKH, IUANEKTPUKHA W TOJYIMPOBOJHUKHU. DJIEMEHTAPHBIM 3IEKTPUYECKUIA
3apsd. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsja.

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

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

Hanpsokénnocts  anekrpuueckoro mois. [IpoOGueiii 3apsia. JluHum  HampspKEHHOCTH
ANIEKTpUYeCcKOro nosst. OQHOPOIHOE FIEKTPUUYECKOE ITOJIE.

[ToTeHIManbHOCTD 3JEKTPOCTATUYECKOr0 IOJIsl. PasHOCTh MOTEHIMANIOB M HANPSKECHUE.
[TorennnanpHass ~ dHepruss  3apsga B JJCKTPOCTATHYECKOM  IIOJIE. ITorenunan
AJIeKTpocTaTuyeckoro mnosis. CBs3b HANpPsDKEHHOCTH MOJS M PAa3HOCTH IOTEHLMANIOB  JUIS
3JIEKTPOCTATUYECKOI0 MO (KaK OJJHOPOJHOI0, TaK U HEOJAHOPOJIHOTO).

[TpyHIMI CynepIIO3ULIUH IJIEKTPUUECKUX MOJIEH.

[Tone ToweuHoro 3apsima. Ilome paBHOMepHO 3apspkeHHOW cdepsl. Ilone paBHOMEpPHO
3apspKeHHOro mno o0béMy miapa. Ilone paBHOMEpPHO 3apsKEHHOM OECKOHEYHOW IJIOCKOCTH.
KapruHbl mMHWN HANPSIKEHHOCTU ATUX IMOJIEN U 3KBUINIOTEHIHAIIBHBIX IIOBEPXHOCTEM.

[IpOoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CJIOBHE PABHOBECHS 3aPs10B.

JMAIeKTpUKU B SJIEKTPOCTATHUECKOM T0JI€. J{udeKkTpudecKkas NpoOHUIIaeMOCTh BEIIECTRA.

Kongencarop. DAEKTPOEMKOCTD KOHJICHCATOopa. DNeKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOopa.

Hapannem)Hoe COCAUMHECHUC KOHACHCATOPOB. HOCJ’IGI{OB&TGJ’IBHOG COCIUHECHUC
KOHACHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHJIEHCATopa.
JIBr>KeHre 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuueckue yCTpoWCTBa M TEXHOJIOTMYECKHE IPOLECCHI: 3IEKTPOCKOI, 3JIEKTPOMETP,

DIIEKTPOCTATUYECKAsT 3allUTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB, KOHJIEHCATOPHI, TE€HEpaToOp
Ban ne ['paada.

Hemoncmpayuu.

YCTpolcTBO U IPUHLMUIL JAECUCTBUSA JJIEKTPOMETPA.
DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.
DIIEKTPUUYECKOE TOJIE€ IBYX 3apsKEHHBIX TUIACTHH.

Monaenb anekTpoctarudeckoro reneparopa (Ban ne ['paada).

IIpOoBOTHHUKY B AJIEKTPUYECKOM IIOJIE.



DJNeKTpOoCcTaTUYECKas 3alluTa.
YCTpoKCTBO U AEMCTBUE KOHJAEHCATOPA MOCTOSHHOW U IEPEMEHHOW EMKOCTH.

3aBHCHMOCTD 3JICKTpOéMKOCTI/I IUIOCKOI'0  KOHJACHCATOpa OT IUiomaad IIJI1aCTUH,
pacCTodHNA MEXKAY HUMHU U ﬂHBHeKTqueCKOﬁ IIPOHUIIACMOCTH.

DHeprus 3JICKTPHUYECKOTO MOl 3apPSHKEHHOTO KOHJCHCATopa.

3apsika U pa3psiika KOHASHCATOpa Yepe3 Pe3ucTop.

Yuenuueckuit s3xkcnepumenm, nadopamophvie padomut, RPAKMUKYM.
OreHKa CUIT B3aUMOJICHCTBHS 3apSHKEHHBIX TEIL.

H8.6J'IIO,I[CHI/IC MpEeBpaAlICHUA SHCPTHUU 3aPAKCHHOI'0O KOHACHCATOPA B DHCPIUI0 HU3ITYUCHUS
CBETOJMOAA.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHIeH caTop.

Pacnpez[eneHI/Ie pPa3sHOCTH  IIOTCHIHUAJIOB (HaHpH)KCHI/IH) Iopun  1OCJICI0BATCIbHOM
COCIMHCHNH KOHACHCATOPOB.

HccnenoBanue pa3psiaa KOHISHCATOPA Yepe3 PE3UCTOp.
Tema 2. I[TocmoanHblit 31eKMPUYECKUll MOK.
Cwuita Toka. [TocTOSSHHBIH TOK.

VYcioBUsL  CyIIECTBOBaHMS IOCTOSHHOTO 3JIEKTPUUYECKOro ToOKa. LCTOUHMKM TOKa.
Hampsoxkenne U u DJIC E.

3axon OMa a1 yyacTKa LemnH.

3J'I€KTpI/I‘-I€CKO€ COIIPOTUBJICHHC. 3aBHCHMOCTD COIIPOTUBJICHHUA OJHOPOAHOI'O IIPOBOJAHUKA
OT €T0 UIMHBI U IJI0MaAx IMONICPEIYHOr0 CCUCHU . YaenpHOE COIIPOTUBJICHUEC BCIICCTBA.

[TocnenoBarenbHOE, MNapajUIeIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTprueckux nene. [lpasmia Kupxroda.

Pabora anexrpuueckoro Toka. 3akoH Jlxoyns—Jlenna.
MoOmHOCTB 2JIEKTPUYECKOrO TOKA. TeruioBast MOIHOCTS, BbIAEIAEMas HA PE3UCTOPE.

OJIC m BHyTpeHHEE CONPOTUBIECHHE HWCTOYHHKA TOKa. 3akoH OMa s MOJHOU
(3aMKHYTOM) JeKTpUUECKOl 1enmu. MoIHOCTh UCTOYHUKA ToKa. KOpoTKoe 3aMbIKaHHeE.

KOH,Z[CHCB.TOp B IICIIM IIOCTOAHHOT'O TOKA.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETYUK NIEKTPUIECKOU DHEPIUH.



Hemoncmpayuu.
I/I3MepeHHe CHJIbI TOKA W HAIIPSIIKCHUS.

HccnenoBanne 3aBUCHUMOCTH CHIIBI TOKa OT HAIlpsoKCHUA U1 pE3UCTOpPA, JIAMIIbI
HaKaJIMBaHHA U CBETOAMUOAA.

3aBHCHMOCTD COIIPOTUBJICHUA NWIMHAPHUYCCKUX [MPOBOAHUKOB OT [JIMHBI, IIJIOIIAAN
IIOIIEPECUYHOT'O CCUCHUA U MaTCpHUaa.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKa OT CONPOTUBICHHMS IIPM  IOCTOSHHOM
HaIPSKCHUU.

[Tpsimoe m3mepenne D/IC. KopoTkoe 3amblkaHHE IaJbBaHMYECKOTO 3JIEMEHTa U OIEHKa
BHYTPEHHETO CONPOTHBIICHHS.

Crioco0bI coeMHEHHsI ICTOYHUKOB ToKa, DJ[C Garapeii.

WccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXAY MOJIOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA B
LIETH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.
HccnenoBanue cMEIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKEHUS /IS JIaMITbl HAKaJTMBAHUS.
YBenuueHue npesena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

HccnenoBanue 3aBUCUMOCTH SI[C TaJIbBAHUYCCKOTO 3JICMEHTA OT BpECMCHU ITPHU KOPOTKOM
3aMbIKaHHUH.

HccnenoBanue Pa3HOCTU MOTCHIUAIOB MEKAY ITOJTFOCAMU NUCTOYHUKA TOKA OT CUJIbI TOKA B
OCIIH.

HccnemoBanue 3aBUCHMOCTH TTOJIC3HOW MOIITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DneKTpuUyeckas: TPOBOJUMOCTh PA3JTUYHBIX BEIMIECTB. JEKTPOHHAS MPOBOJIUMOCTH
TBEPJBIX ~ METAUIOB.  3aBUCUMOCTH  COINPOTHBJICHHS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

OneKkTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNpPUMECHAss MPOBOJUMOCTh HOJIYHPOBOJHUKOB.
CsaoiicTBa p—Nn-niepexona. [lomynpoBoHUKOBBIE TPHUOOPHI.



ONEKTPUYECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTUUYECKAS AUCCOLMALMS. DIEKTPOIU3.
3akonbl Dapajnes s AJIEKTPOIn3a.

OnekTpuyeckuii TOK B ra3zax. CaMOCTOATENbHBIA W HECAMOCTOSITEIbHBIA pa3psjl.
Paznuunble TUITBI CAMOCTOATENBHOTO paspsaa. Monnus. 1lnaszma.

TexHuueckue ycTpolcTBa M IPAKTUYECKOE MPHUMEHEHHUE: TIa30pa3psaHble JaMIlbl,
3JIEKTPOHHO-Ty4eBasi TpyOKa, MOJTYHNPOBOJHUKOBBIE IPUOOPHI: IUOJ, TPaH3UCTOp, (poToauon,
CBETOAMOM, TajbBaHWKA, paQUHUPOBAHHE MEIW, BBIIUIABKA AITIOMHHHUSA, DSJCKTPOHHAsS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

3axoHsbI 2nekTponusa apanes.

HckpoBoli pa3psii ¥ IpOBOAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOJIUMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSIS POBOJIUMOCTD JTUOJIA.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

Hab6monenue anexTpomnusa.

M3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaAKTUKYM.

CrniocoObl u3MepeHus pU3NUEeCKUX BEIMYMH C UCIIOJIb30BAaHUEM aHAJIOTOBBIX M U(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEINIbHbIE  MOTPEIIHOCTH  HU3MepeHud  ¢usznuyeckux BenuuuH. OlleHKa TpaHull
IIOTPELIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIeIOBAaHUN 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH,
IIPOBEPKa MpPEIOKEHHBIX TMIOTE3 (BBIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX pa3enax
«YYeHNYEeCKUI IKCIIEPUMEHT, JTAOOpaTOPHBIE pabOTHI, TPAKTHUKYM).

MexnpeameTHbie CBSA3H.

Uzydenue kypca ¢pu3uku yriyosi€HHOro ypoBHs B 10 Kkjacce OCyIIECTBISETCS C y4ETOM

COJIEP)KATENbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.



Mescnpeomemnvle noHamusa, CeA3AHHBIE C U3YUEHUEM MEmMO008 HAYYHO20
no3HaHuA: IBJICHUE, HAay4YHBbIA (akT, TUMoTe3a, (U3MYECKas BEIUYMHA, 3aKOH, TEOpPHs,
HaOJIOZICHUE, IKCIEPUMEHT, MOJCIMPOBAHUE, MOJIENb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHU,
W3MEpUTEIIbHBIE TPHOOPHI, ITudpoBas JadbopaTopus.

Mamemamuka: peliecHue CUCTeMbl ypaBHeHHMH. JluHeWHas ¢QyHkmus, mapaboia,
runepbona, ux rpaduku u cBoiicTBa. Tpuronomerpuieckrue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M HX MPOEKIUH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexanuueckoe IBMKEHUE B JKMBOH mpupoae, auddysus, ocMoc, TerioooMeH
KUBBIX ~ OPraHM3MOB, TCIUIOBOC  3arps3HCHUE  OKpYXKAlooWeH  cpenbl,  yTHIM3alus
OMOOPraHUYECKOr0 TOIUIMBA JJISl BHIPAOOTKH «TEILIOBOW» U 3JIEKTPOIHEPTHH, MTOBEPXHOCTHOE
HATSDKCHUE U KaIlMJULIPHBIC SIBJIICHUS B IPUPO/IC, SIEKTPUUCCKUE SBICHHS B )KUBOW IPHUPOJIE.

Xumus: AUCKPETHOC CTPOCHUC BCUICCTBA, CTPOCHHUEC aTOMOB U MOJICKYJI, MOJIb BCIICCTBA,
MOJISIpHAsA Macca, MOJTYYCHUEC HAHOMATCPUAJIOB, TCIIJIOBBIC CBOMCTBA TBépI[LIX TCII, )KI/I,Z[KOCTeﬁ n
ra3oB, JKUIAKHUC KPUCTAJUIbI, OJJIICKTPUUYCCKHUC CBOMCTBaA MCTAJIJIOB, 3JICKTPOJIMTHYCCKAA
Jucconuanus, raibBaHuKa, 9JICKTPOHHAA MUKPOCKOIINA.

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

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOJIB30BAHUEM MEXAHU3MOB, YUET CyXOro U
KUJAKOTO TPEHHUsT B TEXHUKE, CTAaTUYECKWE KOHCTPYKUMM (KPOHIUTEHWH, peueéTryaThie
KOHCTPYKLIMH), UCIIOJIB30BAHUE 3aKOHOB COXPAaHEHHs MEXaHUKH B TEXHUKE (TMPOCKOI, BOJOMET
U JIpyTue), ABUraTellb BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBOW XOJIOJWJIBHUK,
KOHJULMOHEP, TEXHOJOTMH IIOJIy4EHHS COBPEMEHHBIX MAaTepHalloB, B TOM YHCIE
HAaHOMATEPHAJIOB, M  HAHOTEXHOJOTMM,  DJJCKTPOCTATHYECKas  3allMTa,  3a3¢MIICHUE
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JaMIIbl, TOIYIPOBOJHUKOBbBIE TPHOOPHI, TaIbBAHUKA.

11 KUIIACC

Pa3nes 4. DinekTpoanHamuka.
Tema 4. Maznummnoe none.

B3anmopnencTBre INOCTOSHHBIX MAarHUTOB M IIPOBOJHMKOB C TOKOM. MaraurtHoe more.
BekTop marauTHON MHAyKIMH. [I[puHIMN Cyrieprno3niuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON

HHIAYKIHU.

MarautHoe 1oJie NMPOBOJHUKA C TOKOM (IIPSIMOrO NPOBOJHHUKA, KATYIIKH U KPYrOBOT'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna JlopeHua, €€ HampaBieHHME W MOIyJb. J[BH)KEHHE 3apsyKEHHOW 4YacTULBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.



MarnutHoe nose B Bemectse. PeppoMarHeTuky, rnapa- 1 J1MaMarHeTUKU.

TexHudeckue yCTpOMCTBA M TEXHOJIOIMYECKUE IIPOLIECCHI: IIPUMEHEHUE IIOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUIaTeNb SKOOM, yCKOpUTENIN
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KapTI/IHa JIMHAMN HUHAYKOUKX MAr"ivuTHOI'O II0JIA IIOJIOCOBOIO H HO,Z[KOBOO6p33HOl"O
IIOCTOAHHBIX MarHuTOB.

KapTI/IHa JIMHUM MAarHUTHOM WHAYKOHUU 101 IOJMHHOIO HIpsAMOro ImnpoOBOJHHUKA H
3aMKHYTOT'O KOJIBLICBOT'O IIPOBOAHUKA, KATYIIKHU C TOKOM.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habumroienne ABM>XKeHUS ITy4YKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI OEHCTBUS STEKTPOU3ZMEPUTEIBHOTO IPUOOPa MATHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue MarHUTHOTO MOJISl HOCTOSSHHBIX MarHUTOB.

Hccnenoanue cBONCTB (heppOMarHeTUKOB.

HccenenoBanue 1elCTBUSA NOCTOSHHOIO MarHATa HAa PaMKY C TOKOM.

N3mepenue cuinsl AMmepa.

N3y4eHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHUJIBI TOKA.

OmnpeneneHne MarHUTHON MHIYKIIUU HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnexmpomaznumnan uHOYKYUs.

SBnenue sneKTpoMarHUTHOM MHAYKUMHU. IloTok BekTOopa marHuTHOM MHaykuuu. J/1C
MHAYKIHMH. 3aKOH 3JEKTPOMarHMTHOM uHAyKunun Papanes. BuxpeBoe 3IIEKTpUYECKOE IMOJIE.
Toxku dyko.

OJIC nHAYKIIMY B IPOBOJIHUKE, IBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM TTOJIE.

ITpaBuio Jlenua.

NupyktuBHOCTh. Karymika WHIYKTUBHOCTH B II€MM TMOCTOSHHOTO TOKa. SIBieHue
camouHAyKIuu. 3J1C caMOMHIYKITHH.

3Hepr1/151 MAarauMTHOTIO IOJIA KaTyHIKHU C TOKOM.



DIEKTPOMarHuTHOE MOJIE.

Texuuueckue yCTpOfICTBa N TCXHOJIOTHYCCKUC IMTPOLCCChl: MHAYKIIMOHHAY I1€Yb, COJICHOU,
3aluTa OT JICKTPU3aluu TCJI IIPU ABHUKECHUHW B MArHUTHOM I10JI€ 3emn.

Hemoncmpayuu.
HabGntonenue siBiieHUs 3IEKTPOMArHUTHOM UHTYKIIUH.

Uccnenoanue 3aBucumoctd OJ[C HMHIYKIUMM OT CKOPOCTH HU3MEHEHUS MarHUTHOTO
HOTOKA.

IIpaBuiio Jlenua.
[Tanenne MarauTa B aJIIlOMUHUAEBON (MEHOW) TpyOe.
SIBCHME CAMOMHTYKITUH.

Hccnenosanue 3aBucumoctu DJIC caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CHJIbI TOKa B
LEIIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.
HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Onpenenenyne HHAYKIMY BUXPEBOTO MarHUTHOT'O TIOJISI.
HccnenoBanue sBJIEHUS CAMOUHYKIUH.

COopka MOzEH IeKTPOMarHuTHOTO TeHepaTopa.

Pa3gen 5. Kojie0anus 1 BOJIHBI.
Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cucrema. CBoOOIHEIE KOJIEOaHMS.

['apmonmnueckue  konebanus. KuHemaTmueckoe W JUHAMHUYECKOE  ONMCaHUE.
DOHepreTuyeckoe OmucaHue (3aKOH COXpaHEHHUS  MEXaHWYeCKOW sHepruu). BriBojg
JUHAMUYECKOTO  OMHMCAaHUS TapMOHMYECKMX KojeOaHMM W3 MX OJHEpreTHyeckoro u
KMHEMaTHYEeCKOTO OMHCAHMUS.

AMmmutyaa u ¢aza xonedanuil. CBA3b aMIUIUTYbl KOJeOaHU MCXOAHOW BEITUYMHBI C
aMIUTUTYAaMHU KOJIeOaHu# e€ CKOPOCTH M YCKOPEHHSI.

[Tepuoxn u vactora konebanuil. [leproa Maabix cBOOOJHBIX KOJIEOAHUNH MaTeMaTHYECKOTO
MasTHUKA. [lepruos cBOOOAHBIX KOJIEOAHUH MPYKMHHOTO MAasSTHUKA.

[TonsiTHe 0 3aTyXxaroumx Konebanusx. BeiHyxneHHble konebanus. Pezonanc. PesonancHas
KpuBas. BiausiHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KpUBOl. ABTOKOIE0aHUsI.

Texumdueckne yCTpOI\/’ICTBa U TCEXHOJOIMYCCKHE IIPOLECChl: MCTPOHOM, YacChl, KaydCJiu,
MY3bIKaJIbHBIC MHCTPYMCHTHI, ceiicmor pa(b



Hemoncmpayuu.
3anuch KoaebaTeTbHOTO ABMKCHHUS.
Habumronenne HE3aBUCHMOCTH II€PHOJa MaJIbIX KOJIe0aHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

I/ICCJ'IG,I[OBaHI/IC 3aTyXaromunux KoJIEOAHHH M 3aBHCHMOCTH nepuoga CBO60,Z[HI)IX KoJieOaHMi
OT COIIPOTUBJICHUA.

HccnenoBanne kojeOaHMl Tpy3a Ha MAacCUBHOM TNPYXHHE C LEIbI0 (OPMHUPOBAHUSA
npecTaBiIeHuit 00 ueaqbHONU MOJIENHU MPYKMHHOTO MasiTHHUKA.

3aKOH COXpaHEeHMsI SHEPTUU NpU KoieOaHusX rpy3a Ha MpYyKUHE.

WccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSIHOTO U MPY>KMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JBIKEHUS TENa B X0JIe KOJIeOaHH Ha YIIPYroM IMOIBECE.

W3ydeHre ABMKEHUSI HUTSHOTO MasiTHUKA.

[TpeoOpazoBaHre YHEPTHH B MPYKUHHOM MasITHUKE.

HccenoBanue yObIBaHUS aMIUTHTY/IBI 3aTyXaONINX KOJIeOaHUH.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebatenbupiit koHTYyp. CBOOOAHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS B UICATBHOM
konebatenbHOM KoHType. ®opmyna Tomcona. CBsizb aMIUTHTYIBI 3apsga KOHAEHcaTopa C
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3akoH COXPAHCHUS SHCPIUH B UJICATIbBHOM KoJIe0aTeIbHOM KOHTYpC.

3aryxammuye 3JeKTPOMarHUTHBIE KOJIeOaHWs. BBIHYXJICHHBIE 3JICKTPOMArHUTHBIC
KoJIeOaHusl.

IlepemeHHbII TOK. MOIIHOCTE NEPEMEHHOIO TOKAa. AMIUIUTYAHOE U JIEHCTBYIOIIEE
3HaYeHHUE CUJIbI TOKA U HAIPSHKEHUSI IPU pa3IMyHOM opMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BPEMEHU.

CunycougaibHbId TIEpEMEHHBIN TOK. Pe3nucTop, KOHAEHCATOp M KAaTylIKa WHIYKTUBHOCTHU
B IIENY CHHYCOUJAJIBLHOIO MEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.

Wneanbubiii Tpancdopmatop. I[IpousBoacTBo, nepenaya U MoTpedICHHE IIEKTPHUUECKOM
SHEPIHH.



OKOJIOTUYECKUE PUCKU TPU IPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa Hcronb30BaHMS
JJIEKTPO’HEPIUH B IIOBCEAHEBHON KU3HU.

Texumueckne YCTpOﬁCTBa H TEXHOJOTHUYCCKUC IIPOLECCHI: 3J'I€KTpH‘I€CKHﬁ 3BOHOK,
TreHepaTop NEPEMCHHOTO TOKA, JIMHHUU 3JICKTPOIICpCaay.

Hemoncmpayuu.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMsL.

3aBUCUMOCTb YaCTOThl CBOOOJHBIX KOJI€OaHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.
OcumsuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTop He3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Monenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CHHYCOMIATIbHBIE KOJIE0aHusl.

Pe3ucTop, karymika MHIYKTUBHOCTU M KOHAEHCATOP B LEMH IEPEMEHHOI0 TOKA.

Pe3onaHc mpu mocienoBaTeIbHOM COSAMHEHUH PE3UCTOPA, KATYIIKH WHIYKTHBHOCTH U
KOHJICHCATOpA.

YCTpORCTBO M IPUHIIUIT ACUCTBHS TpaHCcHopMaTopa.

Mogenp TMHAN 3JIEKTPOIIEPEIAYUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.
Uzyuenue tpanchopmaropa.

HccnenoBanne NepeMEHHOTO TOKA 4yepe3 MOCIEI0BATENbHO COCIUHEHHBIE KOHAEHCATOD,
KaTyILIKYy ¥ PE3UCTOP.

HaGnroeHue 31eKTpOMarHuTHOTO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbBLE 60JIHbL.

MexaHnyeckue BOJHBI, YCJIOBHSL UX pachpocTpaHeHus. [lomepeuHble W NpOJOJIbHBIE
BoJIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeH!e, nHTeppepeHus U TudpaKius.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

[ITymoBoOE€ 3arpsi3HEHUE OKPYKAIOLIEN CPELBI.

SJ'ICI(TpOMal" HUTHBIC BOJIHBI. Y CIIOBHS HU3JTYUYCHUSA DJICKTPOMAIrHUTHLBIX BOJIH. Bzanmnuas
OopueHTaluus BEKTOPOB B BHCKTpOMaFHHTHOﬁ BOJIHE.



CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaXCHHWE, NPEJIOMIIEHHE, MOJspU3alus,
uHTephepeHIus U TudpaKims.

[IIkana 37€KTPOMAarHUTHBIX BOJH. IIpuMeHeHHe 37eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHUs. Pagnonokanusi.

DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHHUYecKne YCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeleBU30p, aHreHHa, Tenepon, CBY-meub, yabTpa3zByKoBas
JMarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmomnieecst Teo Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HaOnronenue oTpakeHus U MpeaoMIIeHNs MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CaolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaGmroienne cBsI3W TPOMKOCTH 3ByKa M BBICOTHI TOHA C aAMIUIATYIOH W YacTOTOM
KOJIeOaHUIA.

HccnenoBanue  CBOMCTB — DJIEKTPOMATHUTHBIX  BOJIH:  OTPaKEHHE, IPEIIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepQepeHIns.

Oo6HapyxeHre HHGPAKPACHOTO U YIbTPadUOIETOBOTO U3TyUSHHI.
Yuenuueckuit 3xcnepumenm, nabopamopnsie padomut, nPAKMUKYM.
W3ydeHne mapaMeTpoB 3ByKOBOI BOJIHBI.

W3y4eHne pacrpocTpaHeHHS 3BYKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.
Tema 4. Onmuka.

[IpsamosnnHEtHOE pacnpoCcTpaHEHHE CBeTa B OJHOpoAHOUN cpene. JIyu cBera. ToueuHbri
HMCTOYHHK CBETA.

Otpakenue cBeTa. 3aKOHbl oTpakeHUs cBera. [locTpoeHune M300pakeHUH B IIOCKOM
3epkaie. Cepuueckue 3epkaa.



[Ipenomnenue cBera. 3aKOHBI TpeNOMIICHHS cBeTa. AOCONMIOTHBIA  IOKa3aTelnb
npenomiieHusi. OTHOCUTENbHBIM MMOKa3aTenab mnpenomieHus. [1oCTOSHCTBO 4acTOThl CBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO CBETa YEpe3 I'paHuUlly pasjela
JIBYX ONTUYECKUX CPE.

Xon ydeit B mpu3Mme. Jucnepeus ceeta. CioxHbIN cocTtaB Oenoro cBera. [[Ber.

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpeenbHblil yroi MoIHOro BHYTPEHHETO OTPasKEeHUSI.

CoOuparomue W pacceuBaromve JIUH3bL. ToHKasg JsnH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKAasl CUJIa TOHKON JMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAacCTOSHUS TOHKOM ceprueckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO MOKA3aTesl IPEIOMIICHUS.

dopMya TOHKOM JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIUH30M.

Xopa syda, IpOoUIeIIero JUH3Y M0 IPOU3BOJIbHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOH OCH.
[Toctpoenue M300paxeHH TOUKH u oTpe3Ka npsiMOU B COOMpArOIINX
Y pacceuBaIOLIUX JUH3aX U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaronias ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTUKH.

BonnoBas onrtuka. HMurtepdepenuus cBeta. KorepeHTHbIE HMCTOUHUKH. Y CIOBHS
HAOJIOZIGHNUST MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEP()EPEHIMOHHON KapTUHE OT JBYX

KOI'CpCHTHBIX HCTOYHUKOB. HpI/IMepr KIIACCHYCCKHX I/IHTep(bCpeHI_II/IOHHLIX CXEM.

Hudpaxkmus csera. JludpakuuoHHas pemérka. YciaoBHE€ HaONIOJEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonsspu3zanus ceera.

TexHuueckne yCTpOHCTBA M TEXHOJIOTMYECKUE TIPOLECCHI: OYKH, JyIla, IEPUCKOII,
¢doroanmnapaT, MUKpPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKIIMOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npeoMIIeHNs CBETA.

HabmioeHre noiHoro BHYTpeHHEro oTpakeHust. Mojiens CBeTOBOIA.

HccnenoBanne Xx0/1a CBETOBBIX ITYUYKOB UEPE3 INIOCKONAPAIIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paKEHUN B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue naTepdepeHIinm creTa.



HaGumroieHre 11BeTOB TOHKUX TUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

Habmonenue nucnepcuu cBera.

Habmroenue nosisipuzanuu cBera.

[TprMeHeHre TOIPOUIOB TSl H3YYSHHUS MEXaHUYECKUX HANPSOKEHUH.
Yuenuueckuit sxkcnepumenm, nabopamopnsie padonol, RPAKMUKYM.
W3mepenue mokasarens mpeoMIICHHUS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS OT BelecTBa (Ha MpUMEpe JKUIKUX
JIUH3).

N3mepeHne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[TonyueHnue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.
[TonydyeHue n3o0paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHHUe TEIECKOMMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUN U TOJSpU3aIuH CBETA.
W3yuenue nossipusanuy CBETa, OTPaXKEHHOTO OT MMOBEPXHOCTH TUAIEKTPHUKA.
N3yuenue naTepdepeHInm 1a3epHOro U3JIyuyeHus Ha IByX LIEJIsX.
Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AUPppakuOHHOTO CIEKTpa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3TydeHHs CBETOAMOAA TP MOMOIIHU AU(PPAKIIMOHHON PEHIETKH.
Pa3znen 6. OcHOBBI crIeMAJILHON TEOPHUH OTHOCUTEJIBHOCTH.

['paHubl MPUMEHUMOCTH KIIACCMYECKOW MeXaHWUKHU. [locTymarel cnenuanbHOM Teopuu
OTHOCHUTEJILHOCTH.

[TpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IlpeoOpasoBanust  JlopeHua.  YcioBue
NPUYMHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNIjieHHe BPEMEHU U COKpalleHue
JUIVHBL.



OHeprus U UMIYJbC PEISTUBUCTCKON YaCTULIBI.
CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIbl. DHEPrUs MOKOSL.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIYyTHUKOBBIE IPUEMHHUKH,
YCKOPUTENH 3apsSHKCHHBIX YaCTHLI.

Y4eHn4ecKkuii SKCIIEpUMEHT, Ja0opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenre UMIYNIbCAa M SHEPTHH PEIATHBUCTCKUX YacTull (1o (otorpadusM TpEeKoB
3apsHKCHHBIX YaCTHIl B MArHUTHOM I10JI€).

Paznean 7. KBantoBas pusuka.
Tema 1. KopnyckynapHuo-60110860il Oyaiusm.

PaBHoBecHoe TemioBoe wu3NMydeHue (U3NydeHHE aOCONIOTHO UEPHOTO Tela). 3aKOH
cMemienust Buna. ['unoresa [lnanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otordpdexr. Onbitel A. I'. CroneroBa. 3akonsl ¢orodddexra. YpaBHeHue DiHIITEIHA
s potodpdexra. «KpacHas rpanuiay porodaddekra.

JlaBneHue cBera (B YacTHOCTHM, JaBJIEHUE CBETa Ha aOCOJIIOTHO IOMVIOMIAIOIIYI0 U
abCoMIOTHO OoTpaxkarolyio nmosepxHocts). OnbiThl 1. H. JleGenena.

BosHoBbie cBolictBa yactuil. Bonnwl ge bpoins. JlnuHa BosiHbI A€ bpoiiins u paszmepsl
objmacTu  JoKanu3alMM  JBUWXKyleiicss dactuipl.  KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpakius >1eKTPOHOB Ha KpUCTAIIAX.

Criermnduka n3mepenuit B Mukpomupe. CootHoleHus HeomnpeaenéuHoctei I elizendepra.

TexHuuyeckue ycTpoilcTBa M TEXHOJOTMYECKUE IMPOLIECCHl: CHEKTPOMETP, (OTORIEMEHT,
¢doToaTUnK, TYHHEIbHBIH MUKPOCKOII, COJIHEUHAas OaTapesi, CBeTOIUO/.

Hemoncmpayuu.

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHHUS TIOJTYIIPOBOJHIKOB OT OCBEIIEHHOCTH.
CBeToauoI.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopusie padomol, RPAKMUKYM.
HccnenoBanue poropesucropa.

N3mepenne nocrosinHoi [lmanka Ha ocHOBe uccnenoBanus Gporodddexra.



I/ICCJIGI[OBaHI/Ie 3aBUCHUMOCTH CUJIbI TOKA YCPE3 CBCTOAMUOA OT HAITPAKCHU.
Tema 2. @usuka amoma.
OMBITHI O UCCIIEIOBAHUIO cTpoeHus aToma. [manerapHas moaens atoma Pesepdopra.

[Toctynarsl bopa. Wznyuenue u nornomeHue (HOTOHOB IIPU MEPEXOE aToMa C OJHOI0
YPOBHsI SHEPTUU Ha APYTOH.

Bunel criektpoB. CekTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.
CrnoHTaHHOE U BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHHueckne yCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIEKTPAJIbHBIA aHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Monuens onbita Pesepdopra.

Hab6nronenne nuHeHvaThIX CIIEKTPOB.

YCTpoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOINUX YaCTHLI.
Ornpezenenne IIMHbI BOJIHBI JIA3EPHOTO U3IIYyYEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomot, nPAKMUKYM.

HabGmronenue nuHeRyaToro crexkTpa.

HccnenoBanue CriekTpa pa3peXeHHOTO aTOMAapHOTO BOAOPO/Ia W M3MEPEHHE TOCTOSHHOW
Pun6epra.

Tema 3. Duzuka amomnozo }ldpa U yjiemernmapHsulx Hacmuu.

Hyxnonnas mozxens sinpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PagnoaktuBHOCTB. Anb(a-pacnaj. DIeKTPOHHbBIM U MO3UTPOHHBINA Oera-pacnaj. I'amma-
U3IIy4eHue.

3akoH PAaAOAaKTUBHOI'O paciajia. PannoakTuBHBIE HM30TOIBI B IpuUpoxac. CBoiicTBa

MOHU3HUPYIOIIETO U3TydeHHs. BiusHue painoakTHBHOCTH Ha JKMBBIE OpraHu3Mbl. EcTecTBEHHBIH
¢don uznydenus. Jlozumerpus.

OHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepubie peakuuu. Jlenenue u cuHTE3 sAAep. SnepHble peaktopbl. IIpoGiemsl

VIOPABISIEMOTO TEPMOSIIEPHOTO CHHTE3a. JKOJIOTMYECKHE aCMeKThl Pa3BUTHUS  SAECPHOU
SHEPIeTUKHU.

MGTOHLI perucTpanu U UCCICIOBAHUA DJICMCHTAPHBIX YaCTHII.



DyHIaMEHTAIbHBIE B3aUMOJCUCTBUS. baproHbl, Me30HBI U JienToHbl. [IpencraBienue o
CrangaptHoit Moaenu. KBapk-TJIt0OHHAsI MOJIEINb aJPOHOB.

O®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsl.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHUUecKnue yCcTpOHCTBA M TEXHOJIOTHYECKUE IMPOIECCHI: J03UMETp, Kamepa Buibcona,
AEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOTIB30BAaHUEM JI03UMETPA.

Wzyuenue norionieHus 0eTa-uyacTUl] aTlFOMUHHAEM.

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3NKH.

Otanbl  pa3BUTUS  acTpoHOMUM. [lpukiagHoe W MHUPOBO33pEHYECKOE 3HAYCHUE
actpoHoMuu. [IpuMEHUMOCTH 3aKOHOB (HU3UKU [Js1 OOBSCHEHUS MPUPOABI KOCMHYECKHX

00BEKTOB.

MGTOZII)I ACTPOHOMHYCCKUX I/ICCHCI[OBZlHI/Iﬁ. COBpeMeHHble OIITUYCCKUE TCJIICCKOIIBI,
pPaauOTCIICCKOIILI, BHeaTMOC(bepHaH aCTpOHOMUHSI.

Bun 3Bé€31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneyHas cuctema.

Comnne. Conaeunast akTHBHOCTh. McTounuk sHepruu ComHIla v 3BE31.

3BE31bI, MX OCHOBHBIE XapaKTepUCTHKU. [lmarpamma «CHEKTpajbHBIM Kjacc —
CBETUMOCTBY. 3BE3/IbI TJIABHOM MOCIIEI0BATENFHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTh» IS
3BE3]] TIABHOW  TOCJENOBATeNLHOCTH. BHyTpeHHee crpoeHue 3BE3M. CoBpeMeHHBIC

MPpEACTaBJICHHUA O ITPOUCXOKICHUN U 3BOJIFOLIUN COJ'IHI_Ia U 3BE3I. OTaIIbl JXKU3HU 3BE3.

Mnineunsiit [Iyte — Hama ["anmaktuka. [Tonoxenue u nukenne Connua B [anmaktuke. Tumbl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TalaKkTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyyeHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.
Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.



Habmiogenuss 3BE3qHOrOo HebGa  HEBOOPYXKEHHBIM — TJIa30M  C  HCIIOJIb30BaHUEM
KOMIBIOTEPHBIX TMPWIOKEHUN [UId OINpElesIeHUs] IOJIOKEHHsI HEeOeCHbBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE c03Be3a1s1 CEBEPHOIo NOyIIApUsl U SIPKUE 3BE3/IbI.

HabGmonenus B teneckon JIyHsl, IUIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.
Du3n4ecKuil MPAKTUKYM.

Crioco6b1 n3Mepenus: PU3NUECKUX BETMYMH C HCIIOJIb30BAaHUEM aHAIOTOBBIX U IHU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W KOMIBIOTEPHBIX JATUYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEJBHBIC  IOTPEIIHOCTH HM3MEpeHuil  ¢u3uueckux BenuuuH. OLeHKa TpaHull
IIOTPELIHOCTEM.

[TpoBeneHNEe KOCBEHHBIX H3MEPEHHUIA, NCCIICIOBAHHM 3aBUCUMOCTEH (DU3HUECKUX BEIHYHUH,
MPOBEPKa MPEATIOKEHHBIX THIOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX paslernax
«Y4eHUUYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TPAKTUKYM ).

O0o0maroniee NOBTOpPeHUeE.

OO6oO0menne ¥ cucTeMaTu3alys COACp)KaHMA  pas3fenoB  Kypca  «MexaHHKay,
«Momnekynsipaas (GU3MKa U TEPMOJUHAMHKAY», «IIEKTpoauHAMUKay», «KoineOaHus ¥ BOJHEI,
«OCHOBBI  CHEIMATIBHON TEOPHUH OTHOCUTEJIBHOCTHY», «KBaHTOBas Qu3uka», «IeMEHTbI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3umkn W acTpOHOMUM B 3KOHOMHYE