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1. IACIIOPT PABOYEHN ITPOI'PAMMBI YYEBHOM JAUCLHUIIVINHBI
OYI. 06.OM3NKA

1.1. O6.1acTh IPUMEHEeHHUs1 MPOrPaMMbI

Pabouass mporpamMma  yueOHOW  JWCLMIUIMHBI ~ SIBJISIETCS  YaCThIO OCHOBHOU
obpa3oBarte/ibHOM TporpaMMbl B cootBeTcTBUHM ¢ PI'OC  cpexmHero obiero ob6pa3oBaHUsS
(yrBepkaenHoro Ilpuka3zom MuHucTepcTBa 0Opa3oBaHus v Hayku Poccuiickoit depepanum ot 22
anpenst 2014 1. Ne 384) w mpegHa3HaueHa [jisl TIOJyueHHs] cpefiHero oOIero obpa3oBaHUs
CTyfeHTamMH, oOyuaromuxcsi Ha 0a3e OCHOBHOro o0miero o0pa3oBaHUsI TIO cCneyudabHOCMU
19.02.10.TexHono2us npodyKyuu obujecmeeHHO20 NUMAHus

Pabouasi nmporpamMma yueOHOW JUCIMIIIMHBI pa3paboTaHa B cootBeTcTBUU ¢ D3-273
«006 obpa3zoBanuu B Poccutickoii Pesepaliyn», IpUka3oM MUHKCTePCTBa 00pa30BaHUs U HAYKU
P® or 22 ampens 2014 r. Ne 384) «O6 ytBepkaenun PI'OC cpeaHero (MOHOT0) 001I[ero
obpa3oBaHMsi», MMCbMa MUHHCTEPCTBO 0Opa3oBaHus M HaykKu Poccuiickort ®epepaiuu ot 17
maprta 2015 1. Ne 06-259 «O HampaBjieHuH [OpabOTaHHBIX PEKOMEH/AIM M0 OpraHU3al[uu
TI0JTyUeHHUs1 cpefiHero ob1jero obpa3oBaHus B TipeZiesiax OCBOeHHs1 00pa3oBaTe/bHbIX MPOrpaMm
cpezHero rpodeccroHaIbHOTO 00pa3oBaHus Ha Oa3e OCHOBHOTrO 001Iero o6pa3oBaHus C YIeTOM
TpeboBaHuii dezepanbHBIX T'OCY/JapCTBEHHBIX CTaHAApPTOB M T0JyyaeMol Tpodeccuu Wiu
CIeLMaIbHOCTH  CpeJjHero npodeccroHanbHOrO 00pa30BaHusi», », C TIPUMEPHOM MPOrpaMMoi
yueOHOU AUCIUILTHHBI «®Du3mnka», pekomeHgoBaHHOH PI'AY «DPUPO», npotokon Ne3 ot 21
nrosig 2015 roaa.

1.2. Ienu yyeOHOM JUCHUILTMHBI:

CojieprkaHue TiporpaMMbl «®DH3MKa» HarpaB/ieHO Ha JOCTH)KeHHe Crie[yHOLUX 1ieJieit:
* OCBOeHUe 3HaHUM O (yHJaMeHTaSbHBIX (PU3NUECKUX 3aKOHaX U TPUHIIUIAX, JIeXKaluX B
OCHOBe COBpeMeHHOW (r3uyecKkol KapTHHBI MHpa; Hanbosiee Ba)XKHBIX OTKPBITHSX B 00s1acTu
(GU3MKY, OKa3aBILKX OTpejefsitolliee BAUSHUE Ha pPa3BUTHE TEXHUKHW U TEXHOJIOTHH; MeTofax
HAY4YHOTO TI03HAHUSI TIPUPO/IBI;
* OBJIa/IEHWEe YMEHUSIMHM TIPOBOJUTb HAOMIO/E€HUs, T/IAaHUPOBATh W BBITO/IHATh KCTIEPUMEHTHI,
BBI/[BUTATh TUIIOTe3bl U CTPOUTH MOJe/H, TIPUMEHSITh T0JyueHHble 3HaHUSI 10 (GUu3MKe A7
00bsicHeHUs] pa3HOOOpa3HbIX (HU3UUYECKUX SIBJIEHMM W CBOKWCTB BEIIECTB; TMPAKTHUECKU
WCTIOMb30BaTh  (M3WYecKWe 3HAHUS; OIeHWBaTh [JOCTOBEPDHOCTb €CTeCTBEHHO-Hay4YHOM
MH(popMaLy;
* pa3BUTHe TI03HABaTe/IbHbIX WHTEPECOB, WHTE/UIEKTYalbHbIX U TBOPUYECKMX CIoCOOHOCTel B
nporiecce TpUOOpeTeHWs] 3HAaHWH M yMeHHWH 10 (GU3MKe C WCIO0Jb30BaHUEM Pa3/TUUHBIX
HMCTOYHUKOB MH(MOPMaI[MU U COBPeMeHHbIX MH(OPMAaI[MOHHBIX TeXHOJIOTH;
* BOCITUTAHHE YOEXJEHHOCTH B BO3MOXXHOCTU TO3HAHMSI 3aKOHOB TIPUPO/IbI, MCITO/Ib30BaHMS
JOCTIKeHUM (U3MKM Ha Omaro pasBUTHS 4YeslOBeUeCKOW LIMBWIM3ALMH; HeoOXOAMMOCTH
COTPYJHUUYECTBA B MpOLIeCCe COBMECTHOTO BBITIOJIHEHUS 3a/lau, YBaXKUTEJHLHOTO OTHOIIEHUs K
MHEHUIO OMIMOHeHTa TPU OOCYXJeHWH TpobieM eCTeCTBEeHHO-HAYYHOTO COZepKaHus;
TOTOBHOCTH K MOpabHO-3TUUECKOM OIleHKe HCII0/Ib30BaHMsl HAyUHBIX AOCTW)KEHHM, UyBCTBa
OTBETCTBEHHOCTH 3a 3all[UTy OKPY’Karolllel cpefibl;
* HCMO/Ib30BaHHE TIPUOOPETEHHbIX 3HAHWM W YMEHWH [/ pelleHUs MpPaKTHUeCKUuX 3ajau
TOBCE/IHEBHON O KM3HM, obecrieueHUs 0e30MacHOCTH COOCTBEHHOW JXKW3HH, PpalMOHA/ILHOTO
TIPUPO/IOTIO/IL30BaHUS M OXPAHbI OKPY»Karolllel cpe/ibl U BO3MOXXHOCTh TIPUMEeHEeHUs1 3HaHUH TIpU
pellieHUH 3ajiad, BO3HUKAIOIIIUX B MOC/eytolleli podeccuoHa/lbHON JesiTeTbHOCTH.



1.3. OOwiasa xapaKTepuCTHKA y4e0HOH AMCLUIIUHBI

B ocHoBe yueGHOI AuCHUIIMHBI «@PU3MKa» JIEKUT yCTaHOBKa Ha (hOpMHUpOBaHHE Y
o0yuaeMbIX CUCTeMbI 6a30BBIX TIOHATHN (PU3WKH U TIPE/ICTAB/IEHUN O COBPEMEHHOU (hH3HUUeCKOU
KapThHe MHpa, a TakKe BbIpabOTKa yMeHUN TIpUMeHSTb (U3UUYeckre 3HaHUS, KakK B
npodecCUOHaIbHOM /1eITe/IbHOCTH, TaK M [/ pellieHNst )KU3HeHHBIX 3a/iau.

MHorue nonoxxeHus,, pa3BrBaeMble (PU3MKOM, pacCMaTPUBaOTCS KaK OCHOBA CO3/JaHus U
VCTI0/Ib30BaHUs1 UH(OPMALIMOHHBIX U KOMMYHMKALIMOHHBIX TexHoorui (MKT) — ogHoro u3s
HaunboJsiee 3HAUMMBIX TEXHOJIOTUUECKUX JOCTH)KeHUM COBPeMeHHOM LIMBUIU3aLIvH.

®u3MKa JaeT K/IH0U K NMOHMMAHHI0 MHOTOUMC/IEHHBIX SIBJIEHUMM U MPOLIECCOB OKpY»Kato-
1iero Mypa (B eCTeCTBeHHO-HayuHbIX 00/1aCTsiX, COLIMOJIOTHUH, SKOHOMUKe, si3bIKe, TUTepaType 1
Ip.). B ¢usrke dhopmupyroTcs MHOrHe BUJbI [1esITe/TbHOCTH, KOTOPble UMEIOT MeTarpeMeTHbIN
xapakTep. K HUM B TMepByl0 ouepe/b OTHOCSATCSI: MO/ie/IMPOBaHUe OOBEKTOB U TIPOLIECCOB,
NpYMeHeHWe  OCHOBHBIX  MeTO/0B  TI03HaHWUs, CHUCTEeMHO-UH(OPMAal[MOHHbIA  aHaus,
dbopmynMpoBaHHe TUIIOTe3, aHalW3 UM CHUHTe3, CpaBHeHWe, 0000IleHHe, cHUcTeMaTH3aLus,
BbISIBJIEHHE TIPUYMHHO-CJ/IeICTBEHHBIX CBsI3€H, TOWCK aHAaJo0roB, yTpaBjieHHe OOBeKTaMU |
nporjeccaMy. VIMEHHO 3Ta [AWCLMIUIMHA TO3BOJISIET TO3HAKOMUTH CTYJEHTOB C HayUHbIMU
MeTOZlaMH TI03HaHUsl, HAyUMTb UX OT/IMYaTh TUIOTE3y OT TEOPUU, TEOPHIO OT SKCIIepUMEHTa.

®dusnka UMeeT oueHb OOJIBIIIOE W BCEBO3pAcTarolliee UMC/IO0 MeXAUCLUIUTMHAPHBIX CBs-
3eli, IpUYeM Ha YPOBHEe KakK IOHSITUMHOrO amrapaTa, TaKk U HMHCTpyMeHTapus. CkasaHHOe
MO3BOJIIET paccMaTpuBaTh (U3UKY KakK MeTaJUCLIMILVIMHY, KOTOpasi Mpe/joCTaBsieT MeX-
JUCLIMIUIMHAPHBIN SA3bIK /1/151 ONMCAHUS HAyYHOW KapTUHBI MUPa.

®dusMKa sBJISETCS CUCTEMOO0Opa3yroM (aKTOPOM /IJisi eCTeCTBEeHHO-HayUHbIX yueOHbIX
TIpeIMETOB, TIOCKOJBbKY (hr3MdecKre 3aKOHBI JIe)KaT B OCHOBE COZIeP)KaHHSI XMMHH, OMOIorny,
reorpadyy, acTPOHOMHM W  CHELUaJbHBIX  JUCLMIUVIMH  (TexHUUecKas  MeXaHMKa,
5/IEKTPOTEXHUKA, S/eKTPOHWKA W [p.). YuebHas gucuuruimHa «®Pu3uKa»  Co37aer
yHUBepCajbHy0 0a3y /s u3ydyeHusi o01enpodecCHoHanbHbIX U CIeLUalbHbIX JUCLIAIUIMH,
3aK/1aApIBas pyHJAMEeHT /IS TOC/Ie[yIoIero o0y4eHus CTyAeHTOB.

O6najasi IOTMYeCKOW CTPOMHOCTBIO UM OMUpasich Ha JKCIepUMeHTa/bHbie (DaKThI,
yuebOHast AvcruruivHa «Pu3rka» GOPMHUPYeT y CTy[|eHTOB TIOAJMHHO HayuyHOe MHUPOBO33peHHe.
du3MKa sIBJISIETCS OCHOBOW yUeHUsl 0 MaTepyaJibHOM MHUPe U pelliaeT Mpob/ieMbl 3TOr0 MUpa

Cogeprkanvie yueOHOW [JWCLUIUIVHBIL, pead3yeMoe TP TO/ATOTOBKE O00yUaroLxcs
nonpoeccusiM M CHeLyaabHOCTSIM eCTeCTBEHHO-Hay4YHOro mnpoguis mnpodecCcroHaaIbHOrO
oOpa3oBaHWs, He UMeeT SIBHO BBIPA’KEHHOU MPOGMUILHOM COCTABJISIFOIIEH, TaK KAk Mpodeccuy u
CreLMaJibHOCTH, OTHOCSIIMEeCs: K 3ToMy Mpoduao oOydyeHusi, He WMEIOT MperuMylleCTBeHHOM
CBSI3W C TeM WM MHbIM pasziesioM ¢pusuku. OZHaKoO B 3aBUCMMOCTH OT Mo/y4aeMoi npodeccuu
CIIO wm crneguanbHoct CIIO B pamMKax  eCTeCTBEHHO-HAayYyHOrOo  MpOQuIs
npodeccrioHabHOTO0 00pa30BaHMs TOBBILIIEHHOE BHUMaHHe MOKET OBITh YZeIeHO WU3yUeHUIO
pasgena  «MosnekynspHas — Qusuka. TepMojuHamMHKa», OT[e/NbHbIX TeM  pasjesa
«3JNeKTpoIMHAMUKa» ¥ 0COOEHHO TeM KOJIOTMUYEeCKOTO CO/Iep>KaHHsl, IPUCYTCTBYIOIIUX MTOUYTH B
KaX/IOM pasfere.

TeopeTnueckrie cBeZieHus 110 (PH3MKe [JOTIOHSIOTCS JeMOHCTPAUsMU U 1ab0paTOPHBIMU
paboTtamu.

1.4. Pe3ynbTaThl OCBOEHHUS Y4eOHOM JUCHUILUIMHBI:

- JINUHOCTHBIEe:

— UYyBCTBO TOPAOCTHM W yBaKeHWS K HWCTOPUU M [OCT)KEHUSIM OTeYeCTBEHHOW (PU3NYeCKOU
HayKy; (U3HUecKy rpaMoOTHOe ToBefieHHe B Tpo(deccrOHanbHOW [esITelbHOCTU U OBITY Ipu
obpaiijeHuH ¢ MpUbOpaMu U yCTPOUCTBAMHU;

— TOTOBHOCTb K TIPO/IO/DKEHHIO 00pa3oBaHUs M TIOBBILIEHHS] KBaMM(UKarMyd B M30OpaHHOMN
nipoeCcCOHAIbHOM /1eSITe/TbHOCTH U 00BeKTHBHOE OCO3HAHWE PO (PU3NYECKUX KOMITEeTEeHIIUH
B 5TOM;



— YMeHHUe MCII0/Ib30BaTh [OCTW)KEHHsI COBpPeMEeHHOM (hM3MUecKoil HayKd U (PU3UYeCKUX
TeXHOJIOTWM /IJIsi TIOBBIIIIEHHsI COOCTBEHHOTO WHTE/JIEKTYalbHOTO pPa3BUTHUsL B BbIOpaHHOM
npodecCrOHaIbLHOM /1eITe/IbHOCTH;
— yMeHHe CaMOCTOSITeJIbHO /00bIBaTh HOBbIe [yt cebsi (u3nyeckre 3HaHWS, MCTIONb3YS /s
3TOr0 JJOCTYIIHble UCTOUHUKY UH(OPMaLiY;
— yMeHHe BbICTPaMBaTh KOHCTPYKTHBHbIE B3aUMOOTHOLLIEHUsI B KOMaH/Ie 110 pelleHut0 00IInX
3ajau;
— yMeHHe YIIpaBJisiTh CBOel M03HaBaTebHOM [JlesiTe/TbHOCThIO, TIPOBOJUTh CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEJIIEKTYaTbHOTO Pa3BUTHS;

MeTaripe/JMeTHbIe:

— MCII0/Ib30BaHMe pa3UyHbIX BU/IOB [103HABAaTeIbHOM JleATeIbHOCTH /1JIs1 pelleHus (pr3ndyecKux
3ajjau, TMpUMeHeHHe OCHOBHBIX MeETO/IOB TIO3HaHUsi (HabOJIOZieHHs, OMHUCaHus, WU3MepeHusl,
5KCTIepUMeHTa) [J1s1 U3yueHUsl pa3/InyHbIX CTOPOH OKPY>Karolleil [1eiICTBUTE/IbHOCTH;

—  UCMO/Mb30BaHWE OCHOBHBIX  WHTE/UIEKTya/bHBIX  Ofepaluii: TIOCTAaHOBKM  3ajauy,
(opMy/TMUpOBaHUs TWIIOTE3, aHaaM3a W CHUHTe3a, CpPaBHeHMs, 0000IIeHWs, CHCTeMaTH3al|y,
BBISIB/IEHUS] TIPUUMHHO-CJIE/ICTBEHHBIX CBsi3el, TMOKMCKAa aHaioroB, (OpMY/IMPOBAHHUSI BBIBO/IOB
JU1s1 M3yUYeHHsl pa3/InuHbIX CTOPOH (pr3ndyecKuX 0OBEKTOB, SIBIEHWH U MPOLIECCOB, C KOTOPBIMU
BO3HHKaeT He0OX0JUMOCTh CTa/IKMBaThCs B pOdeccoHaMbHOM cdepe;
— yMeHHe TeHepHpOBaTh UJeH U OTIpe/iesisiTh CPeZCTBa, HeOOXOAMMBIe /7Is X pean3ariuy;
— yMeHUe UCIO/b30BaTh pa3/iMuHble UCTOUHUKHU /s TosiyueHus Gu3nueckod MHGOpMaLuy,
OLIeHUBATh €€ [J0CTOBepHOCTh;
— yMeHHe aHaJIM3UPOBAaTh U MPe/ICTaB/IATE MHPOPMALMIO B pa3/IMUHbIX BU/AX;
—  yMeHue TMyOIWYHO TIPEJCTaB/IATh pe3yabTaThl COOCTBEHHOTO WCC/IeJOBaHMs, BECTH
JUCKYCCUM, [IOCTYIIHO ¥ TapMOHWYHO couyeTasi cojiepkaHve U (OopMbl TIpeJCTaB/sieMOit
vHbopMaLu

- TIpeIMeTHbIe:
— ¢hOpMHUPOBAHHOCTb Tpe/CTaB/IeHUl O Poau U MecTe (GU3WKU B COBPEMEHHON HayuHOU
KapThHe MUpa; TOHMMaHue (U3MUeCcKOW CYITHOCTU HabmrofaemMbix BO BceneHHOU siBNeHUH,
pomu GU3MKU B (POPMHPOBAaHUM Kpyrosopa M (PyHKIJMOHA/JbHOM IPaMOTHOCTH 4YejioBeKa /s
peliieHHs IPaKTUUeCKUX 3a/jay;
— B/aJileHre OCHOBOIIOJIArarwlMMU (PU3NUECKUMU TTOHATHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHaMH U
TeOpUsIMH; YBepeHHOe HCI0/b30BaHKe (GU3NUeCKOW TePMUHOIOTUH U CUMBOJIMKY;
—  B/aJleHMe OCHOBHbIMM MeETOZAMH HayuHOrO T[I03HaHWs, MCII0/b3yeMbIMU B (pU3UKe:
Hab/roieHreM, onvcaHreM, U3MepeHreM, SKCTIePUMEHTOM;
— yMmeHus oOpabaTeiBaTh pe3y/bTaTbl W3MEPeHH, OOHapy>KWBaTb 3aBUCHMOCTb MEXIY
¢bu3nUeCcKUMU BeJIMUMHAMU, OOBSICHATD TIOJTyYeHHbIe Pe3y/bTaThl U [1e/laTh BHIBO/IbI;
— copMHUPOBAHHOCTb YMeHUS pellaTh (hr3nueckre 3a/jauu;
— c(hopMHPOBaHHOCTb yMeHHsI TIPUMEHSTb TI0JyYeHHble 3HaHUs [jis OOBsICHEHHUSI YCIOBUM
NpOTeKaHus1 (PM3MYeCKUX SIBJI€HUIM B TpUpoJe, NMpodeccuoHalbHOW cdepe W /sl TIPUHATHUS
TMIPaKTUYeCKUX pellleHuM B OBCeJHEBHOM KU3HMY;
— ¢(hOpMHUPOBAHHOCTb COOCTBEHHOM TIO3WI[MM TI0 OTHOLIEHWIO K (hHM3MyecKod WHGOpMaliy,
T10/Ty4aeMOi U3 pa3HbIX HCTOYHUKOB.

Cofiep)kaHve TIpOrpaMMbl HarpaB/ieHO Ha ()OpMHUpPOBAaHUE 3/IEMEHTOB CJie/lyHOLUX

KOMIIeTeHILIM

OK 1. IToHuMaTh CYIIHOCTb Y COL[MA/IbHYIO 3HAUMMOCTb CBOel Oyayiieii ipodeccru, MposiB/IsTh
K Hell yCTOMUMBBIN UHTEpecC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO [eSITe/IbHOCTb, OIpeAessiTh METOAbl W CIIOCOOBI
BBINOJIHEHUS MPO(deCcCUOHABHBIX 3a/jay, OLleHUBATh UX 3((eKTUBHOCTb U Ka4eCTBO.

OK 3. Pematrb mnpo6sieMbl, OLleHHWBaTh DUCKA U TIPUHMMAaTh pelleHHs] B HeCTaH[apTHBIX
CUTYyaLUsiX.



OK 4. Ocy1iecTBasTh MOUCK, aHA/IU3 U OL[eHKY UH(MOpMaIiy, HeoOX0IUMOM [t IOCTaHOBKH U
pellieHUs1 NpogeCcCUOHAaNbHBIX 3a/la4, MPO(QEeCCUOHANTBHOIO Y IMYHOCTHOT'O Pa3BUTHSI.

OK 5. Hcrionb3oBarth MH(OpPMaLMOHHO-KOMMYHHKAaI[MOHHbIe TeXHOJIOTUU s
COBepIIeHCTBOBaHUS MPO(eCCHOHATbHOU [1eSITEeIbHOCTH.

OK 6. Paborats B Ko//IeKTHBe U KOMaH/je, obecrieurBaTh ee crijioueHue, 3peKTHBHO 001[aThCst
C KOJ1/IeraMu, pyKOBO/ICTBOM, TIOTPeOUTeSIMU.

OK 7. CraBuTh Lenyd, MOTHMBUPOBAaTb [JeATeJbHOCTb II0JUMHEHHBIX, OpPraHU30BbIBaTb U
KOHTPOJIMPOBATh UX paboTy C MPUHATHEM Ha ceOsi OTBETCTBEHHOCTH 3a Pe3y/bTaT BbITIOJTHEHUsI
3a/laHUM.

OK 8. CamocTodTenbHO OrpefessaTh 3aaud MpodecCHOHATbHOTO Y JIMYHOCTHOTO Pa3BUTHS,
3aHMMaTbhCsl CaMO0Opa30BaHWeM, 0CO3HAHHO TI/IAHWPOBATh TIOBBIIIIEHHe KBaTU(UKaIvu.

OK 9. BbITb TOTOBBIM K CMeHe TeXHOJIOTMM B MPO(eCCUOHANIbHOM /leATelTlbHOCTH

1.5. MecTo yueOHO# JUCHUIUIMHBI B y4eOHOM mu1aHe:  00111e00pa3oBaTe/IbHBIN LUK
YuebHast AUCLUITIMHA OTHOCUTCS K TIPEIMETHOM 06/1aCTH  eCTeCTBEHHbIe HAyKH

(punonozus; uHocmpaHHbili A3bIK; 0bWeCMEeHHble HAyKu; Mamemamuka u UHpOpMamuka;
ecmecmeeHHble HAyKu; ¢pusuyeckass Kyabmypd, 3K0/n02Uusl U OCHO8bl be3onacHocmu
Jcu3HedesimenbHOCMb) U sBAsieTcsl  (obwjell, no 6blOOpy U3 00s3ame/nbHbIX NpeoMemHbIX
obsnacmeli, donoHUMeAbHOU) JUCLITUTMHONW 00111e00pa30BaTe/IbHOTO I[UKIIA.

1.6. KosmmuecTBO 4acoB Ha 0CBOeHHE TPOTrPaMMbl y4eOHOH AMCLUIIIHHBI:

MaKCUMaJibHOM yueOHOM Harpy3ku obyuatorrerocsi 142 yaca, B TOM YKCJIe:
o0s13aTe/TbHOM ayUTOPHOU yueOHOM Harpy3ku obydatoirierocst 95 vaca;
caMoCTosITe/IbHOM paboTh! obyyatorierocst 47 vac.



2. CTPYKTYPA Y1 COJEPXAHWE YUYEBHOU JUCIIUITIMHBI
2.1. O6beM yueOHOM JUCIUIUTHHBI U BH/ABI y4eOHOUH padoThI

Bup yueoHo# paboThI O6%vem uacoe
MakcuMa/ibHasi yueOHasi Harpy3ka (Bcero) 142
OO0si3aTe/IbHAsI Ay JUTOPHAA yue0Hasa Harpy3kKa (Bcero) 95
B TOM UHCJIE:
naboparopHele paboThI 13

MPpakKTUUYeCKHE 3dHATHUSA -

KOHTPOJIbHBIE PabOThI -

CamMocTosTe/IbHasA padoTa od0yuaromerocs (Bcero) 47

lmozoeas ammecmayusi 8 popme ouchepeHyuposaHHo20 3auema




2.2. IIpumepHbili memamuyecKuli N1aH u codepxcarue yuedHoli oucyunauvvt PU3HKA

IIaHNHﬁHHHHﬂﬂEPa3AEHOBIJ
TeEM

CopepxaHue yueOHOro marepuaJa, 1adopaTropHbie pad0oTbl M IpaKTHYeCKHe

O0Bem yacoB

YpoBeHnb
O0CBOEHUS

1

3aHATHA, CAMOCTOATE/ILHAasA PadoTa 00yJaromuxcsa
2

4

BCero

ayuT

Beepenue

2

YMerb: - TIpUBOAUTHL TIpUMEDPbI U3yUeHHbIX B Kypce (DU3UKHM OCHOBHOM IIKOJIbI
MO/ieJield, 3aKOHOB, THUIIOTe3, TeOPUH;

- IPUBO/JUTH TIpUMePbI (DU3NUeCKHUX UHBApUaHT;

- YCTaHAaB/IMBATh COOTHOLLIEHUSI MeXXJY (PU3NUeCKUMU BeJTMUMHAMU, BbIPaXKEHHBIMU C
TIPUHSITHEM JJ0JIbHbIX U KPATHBIX €/IMHUL]

- ¥3/1araTb OCHOBHBIE TT0JIOKEHUSI COBDEMEHHOU HayYHOU KapTUHbI MUPa.

- IPUBOJUTh TIPUMEpPHI BJUSIHUSL OTKPBITUM B (pM3MKe Ha MPOrpecC B TEXHUKE U
TeXHOJIOTUU [TPOU3BO/CTBA.

- UCMI0/Ib30BaTh VIHTepHeT A1 norcka uHGopMaLuu

3HaTh: - peAMeT U3yueHUs PU3UKU;

- yeM OMpe/ie/IsiFoTCS TPaHuUL[bl IPUMEHUMOCTU (PU3UUeCKON TeOpUU;

- pOJib 3KCIepUMeHTa U TeOpUH B TIpoLiecce MO3HaHKWs IPUPO/IbI;

- OCHOBHbIe (hr3UUecKre BeJTMUUHBI;

- OCHOBHBbI€ 3/IeMeHThI (PM31YeCKOi KapTUHbI MUpa
OK4-OK5

dusuKa B N0O3HAHUU
NPOCTPAHCTBA, BellecTBa U
noJifa

Copep)xande y4yeOHOro MarepuaJia.

Bo3HukHOBeHre (U3MKU KaK KCIepUMeHTanbHOM HayKu. HayuHbld 3KCTIepUMeHT U
ero ocobeHHocTH. MojenupoBaHue (u3Nueckux siBJeHWHA W TiporieccoB. HayuHas
runote3a. ®usnueckast Mmoziesib. HayuHast Teopusi. ba3oBble ¢pusnueckue BeJIAUMHBIL:
J/IMHA, BpeMmsi, Macca. Posb MmaTeMaTuku B (husuke.

CamocTosTeTbHasi paboTa 00ydJaroIuxcs
OCHOBHBI€ 3/1eMeHThI (PHU3UUeCKON KapTHUHBI MUpa




Pa3gen 1 MexaHuKa

27

18

Tema 1.1. Kunematnka

YMeTb: - HaxoAWTb MyThb, TepeMelljeHHe, CKOPOCTb [Jii BCeX BUJIOB JBMXKEHHS
(aHamUTHUECKU WM Trpaduuecky), yCTaHABIMBAThb 3aBUCUMOCTH CKOPOCTH Tejia OT
yr/ja Hak/ioHa rpaduka x(t), ctpoutb rpaduku 3aBucumoctu v(t), a(t), x(t), aas Bcex
BUJIOB [IBIKEHUS, HAXOAUTh Tpadruyeckd M aHAJIUTUUYECKH MeCTO W BpeMsi BCTpeuu
TeJl, HAXOAWTh XapaKTePUCTHKH TeJl TIPYU CBOOOZAHOM MafieHnH, KoJiebaHusX;

- pacKpbiBaTh (GM3UUECKHN CMBIC/T TIPHUHIUIIA OTHOCUTETbHOCTH IBVKEHUS;

- YKa3blBaThb I'PaHULbl U yCJIOBUSI TIPUMEHEHUs Tpe/iCTaB/IeHUs Tejla MaTepuabHOMN
TOUKOM;

- BBIYMC/ATH [JA/JILHOCTh TIONETA Tesia, OpOIIEHHOro 1107 YIJIOM K TOPH30HTY,
TOPU30HTA/IBHO, BBICOTY MOABEMA TeJla, OPOIIEHHOTO BEPTHUKAIBHO;

- pelaTh 3a/jauy Ha HaXOXK/leHue JTMH U TIPOMEe)KYTKOB BPeMeHU B Pe/IsiTUBUCTCKOU
MeXaHUKe, Ha 3aKOH CJI0XKeHUsI CKOPOCTeH.

- IPOBOJUTHL CPABHUTEJIbHBIM aHa/ir3a paBHOMEPHOTO U paBHOIEPEeMEHHOI 0
JIBYDKEHU;

- iprobpeTaTh OrMbiTa pabOTHI B IPYTIIE C BBITIOJTHEHUEM Pa3/IMUHBIX COLMATbHBIX
poJieli;

- pa3pabaTbiBaTh BO3MOXKHYIO CHCTEMY [eMCTBUN M KOHCTPYKLIUH /ISt
9KCTIePUMEHTAIbHOTO OTpeZie/ieHUs] KHHeMaTUUeCKUX BeTMUKH.

3HaTh: - TOHATHS: MEXaHWUYECKOe BIDKeHHe, KMHeMaTHKa, TeJ0 OTCYETa, CHCTeMa
OTCYéTa,  TpPAeKTOpWs,  PaJUyC-BEKTOpP, 3aKOH  [BIDKEHHS,  PaBHOMEpHOe
NPSIMOJIMHEMHOE ~ IBWKEHHE, DPaBHOYCKOPEHHOe  MpSMOJIMHEHHOe  JBIKEHUe,
paBHO3aMe/I/IeHHOe  TIPSIMOJIMHEHHOe  /IBWKeHWe, Oa/l/TMCTUUeCKOe  JIBWDKEHHE,
KosebaTe/lbHOe /IBI)KeHHE, TapMOHHYeCKHe KoJie0aHus;

- MO/Ie/Ti: MaTepuasbHast TOUKa,;

- BE/IMUMHBI: TTepPeMeIlleHHe, MyTh, CKOPOCTb (Cpe/Hsisl, MTHOBEHHAsl, OTHOCHUTE/IbHAs),
yYCKOpEeHHe,

TaHTeHIMa/IbHOEe YCKOPEHWe, HOPMalbHOE YCKOpDEHMe, YIJIoBasi CKOPOCTb, YacTOTa
Bpall|eHUs], IIeHTPOCTPEMUTETbHOE YCKOPEHHE;

- 3aKOHBI: PAaBHOMEPHOTO TPSIMOJMHEHHOr0 [JIBI)KEHHS, PaBHOYCKOPEHHOTO
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NIPSIMOJIMHEMHOTO IBW)KEHUsI, CBOOOJHOTO Tia/ieHusi, Oa/yTMCTUUYECKOTO JIBWKEHU,
rapMOHUYECKUX KojieOaHUM, PeISITUBUCTCKUM 3aKOH CJIOXKEHUSI CKOPOCTeH, MOCTYIaThl
OUHILITelHa.

OK2-OK7

1.1.1.MexaHnueckoe
ABH)KeHue. PaBHOMepHoOe
NpsAMOJ/IMHeNHOe JBIKeHHe

1.1.2. iBrKkeHue c
MOCTOSIHHBIM YCKOPEHHEM
CBo0OJHOE MajieHne

PaBHOMepHOe JBIDKEHHE T10
OKPY)KHOCTH

Copep)xaHue y4eOHOro MaTepuaJia.

[lonsTe MexaHUUeCcKoro ABWXKeHUs. MarepuanbHas TOouka. Teyio OTCuéra.
Tpaekropus. [1yTe. [lepemenenrie. CkopocTb. KoopAMHATHBIN U BEKTOPHBII CIIOCOOBI
3a/laHusl T0JIOKEeHHs1 MaTepUaIbHOM TOUKM B MPOCTPaHCTBE U BO BpeMeHU. IloHsTHe
pPaBHOMEpDHOIO  MPSIMOJIMHEHMHOro  JBWKeHUs. ['paduyeckoe  mpefcraBiieHue
PaBHOMEPHOTI'O MPSIMOJIMHENMHOT'O JIBM)KEHHE.

PaBHOMepeMeHHOe ABUKeHUe.

[lagenvie Ten B OTCYTCTBUMHM CHJI COTNIPOTHB/IEHWs Bo3ayxa. [lajeHue Ten B
Bo31yxe. BO3HUMKHOBeHWe Oa/UTMCTUKU. TpaeKTOpUsSl [BW)KEHUS B TIOJIe TSDKECTH.
I'paduk OGammictrueckoro [BwkeHHUs. CKOPOCTb TpU Oa/iIMCTUYECKOM JBVKEHHH.
Bannucruueckoe AB>KeHNe B aTMOChepe.

Buibl eprorueckoro JBiKeHNs. PaBHOMepHOe [BIKeHHe TI0 OKPY)KHOCTH U
ero XxapakTepucTuku. KosebarenbHoe [ABWKEHHWE U €r0  XapaKTePUCTHKH.
'apMoHnUeckue KoebaHus.

CamocTosTeTbHasi paboTa 00y4JaroIuxcs
YreHue [JONIOTHUTETBHOM IMTEpaTyphI 1o TeMe: «[IpumMeHeHMe OaiTMCTHUECKOTO
JBVDKEHVsI, BOBHUKHOBEHHe 0a//TMCTUKN»

Tema 1.2. [IunamukKa

Ymetsn: - TPUBOAUTH TIPUMEPBHI  OMBITOB, OOOCHOBLIBAIOIIWX, TIPUHLUII
OTHOCUTeNbHOCTU ['anusiesi, OMbITOB, TMO3BOJISIOLIUX TPOBEPUTH 3aKOH BCEMUPHOI'O
TACOTEHNS;

- UCTIOJTh3YsI TeOPETHUECKHe MOJIe/H, OOBSICHITh He3aBUCUMOCTh YCKOPEHUS OT MacCChI
TeJI TIPY UX CBOOOJHOM MaJIeHUH;

- YKasblBaTb YCJIOBUSI U TpaHULIbl TPUMeHeHUsi BTOPOro 3akoHa HbIOTOHa, 3aKOHa
I'yka;

12
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- U3MepATH YCKOpPeHHe CBO60,Z[HOFO najieHusd, KOC—)de)I/IL[I/IEHT TPpeHUA CKOJIbXEHUA,
JKeCTKOCTbB TIPY>KWHBI;

- PACKPBIBATb CMBICJ/I (I)I/IBI/I‘JE‘CKI/IX 3dKOHOB: HLI-OTOHa, FYKa, BCEMHUPHOI'O TATOTEHUAI;

- BBIYUC/IATE yCKOpE€HHE Tejid T10 3didHHBIM CHJ/IaM, ,Z[GIZCTB}H-OH.[HM Ha TeJs1I0, U ero
Macce.

3HaTh: - TOHATHUSA: AUHAMKKA, UHEPIMa/lbHasi CUCTeMa OTCUéTa, CUla JeHCTBUs, Cula
MIPOTUBO/IENCTBYS, YIIPYToe BO3/|eliCTBUe, TPaBUTALIVS;

- (hu3nueckue BeJTMUMHBI: Macca, CUIa, CUla peakliy OTOpbl, CUla HaTsHKeHUs], Crujia
TPeHUsI, CUla TPeHHs TIOKOsI, CHJ/la TPEHUs CKOJIbKEeHUs], CH/Ia TPeHUs] KaueHusi, Chia
TSDKeCTH, BeC Tesla, PesITUBUCTCKasi Macca;

- CBOMCTBA: UHEPTHOCTb;

- TIPUHLIUIBI: UHEPLIUH, OTHOCUTeTbHOCTH ["anmiesi, CyTl ep TIO3UI[UU CUJT;

- (pusmueckue sB/IeHUS: ABMKeHUe TI0 MHePLIUU, Tleperpy3ka, HeBeCOMOCTb;

- 3aKOHBI: TIePBbIN, BTOPOM U TpeTuii 3aKoHbI HbI0TOHA, 3aKOH BCEMUPHOTO TATOTEHUS,
3aKkoH ['yKa, 3aKOH TpeHHsl CKO/Ib)KeHUsI.

OK2-OK7

1.2.1.3axonbsl Hel0TOHA

1.2.2. Cuiabl B mpupo/je:
3/IeKTPOMarHUTHbIe CWIbI U
rpaBUTAl{IOHHbIE CHJ/IbI
IIpuMeHeHMe 3aKOHOB
HeroTona

Copepxanue yuye0HOro mMarepuasa.

IIpunumn  wHepumu. UHepuuanbHble  CUCTEMBl  OTCYéTta.  [IpuHLUN
otHocuTenbHOCTA  ['amunes.  Ilepeeli  3akoH Hprorona. Cuna  kKak — Mmepa
B3auMoziecTBusi Ten. VHepTHOCTb. Macca Tesn. [IBWKeHWe Tejla To[ JeHCTBUEM
HeCKOJIbKUX cuil. IlpuHiun cynepnosuiuu. Bropon 3akoH HeroToHa. TpeTuii 3aKoH
HerotoHa.

Cuna ynpyroctu. Cuna TpeHus. OJleKTpOMarHuTHas IpyUpoja  CUJL.
MexaHuueckass MoZie/ib KpUCTa/ljla. 3aKOH ['yka. 3aKOH TpeHUsl CKO/IbXeHus. TpeHue
KaueHus. ['paBuTaljioHHas cuja. 3aKOH BCEMUPHOro TAroteHus. Cuia TsokecTu. Bec
Tena. VcTtopusi OTKpbITUS 3aKOHOB HBIOTOHA, TpeHHWe B Halled >XKW3HU, 3aKOH
BCEMHPHOTI'O TATOTEeHUSs

JIaGopaTopHas pabora Nel VccnenoBaHue ABWKEHHsI Tejla TIOZ JIeHCTBHEM
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ITOCTOSTHHOM CHUJIBI

KonTposibHas padora Nel «KuHemMaTHKa M TUHAMHKA»

CamocrosATe/IbHasA paboTa 00ydJaroLUXCcst

YreHHe [OTIOTHUTETLHOM JTUTEPATYPHI 110 TeMe: «/ICTOpUSI OTKPBITHS 3aKOHOB
HbroToHa, TpeHue B Halllel )XKM3HU, 3aKOH BCEMUPHOTO TSATOTEHHS»
«MexaHu3MbI B paboTe» ([okmazm)

Tema 1.3. 3aKO0HBI
COXpaHeHMsl

Ymern: - TIpUBOJWTHL IIPUMEpHLI OIIBITOB, II03BOJIAIOLIUX IIPOBEPUTH 3aKOH
COXpaHeHus UMITY/IbCa;

- YKa3bIBaTh YCJIOBUS U I'PAHULILI [IPUMEHeHUs 3aKOHA COXPaHeHUs UMILYJ/IbCa, 3aKOHa
COXpaHeHHs] MeXaHUUeCKOW SHepruy;

- BBIYUCJIATD CKOPOCTH TeJ1a, UCII0JIb3Y$ 3aKOH COXPaHeHHsI MeXaHUUeCKON SHepruy;

- OTIMCHIBATh NIpeobpa3oBaHMsl SHEPrMU IIPY CBOOOJHOM TaZleHUH TeJl, TP [IBI)KeHUN
TeJI C y4ETOM TPEeHUs

3HaTh: - TNOHATHSA: 3aMKHYTas CHCTeMa, MO/Has MeXaHWuecKas SHeprusi CUCTEeMBI,
KOHCepBaTHBHasi CHCTeMa, abCOIFOTHO HEYNPYTHid yjap, abCOJIFOTHO YIpYTUid yAap.

- (u3rMyecKue BeIWUMHBI: MMIY/IbC CWIbl, WUMIY/JIbC Teja, IOTeHLWanbHasg |
KWHeTHuecKasi SHepruu, paboTa, cpe/jHsisi © MTHOBEHHAs! MOIL{HOCTb;

- TIPUHLUI MUHUMYMa MOTeHL[Ua/IbHOW SHepruuy;

- 3aKOHBl: COXpaHeHUs MMITy/ibCa, W3MEHeHHsl TOJHOM MeXaHWUeCKOW 3>Hepruuy,
COXPaHEeHHsI TI0JIHOW MeXaHUUeCKON SHepruu.

OK2-OK5

1.3.1. Umnyabc. 3aKoH
COXpaHeHHs UMITy/Ibca
PaboTa ¥ MOII[HOCTH

1.3.2. TToTeHI|Ma/IbHAA U
KHHeTHYeCcKasi JHeprus
3aKoH COXpaHeHHs IHePruu

CopepxaHue yuyeOHOro mMarepuasa.
Vmnynbc. 3aKOH COXpaHeHUs] UMITYJIbCa U PeaKTUBHOE JIBYKEHHE.
PaboTa 1 MOIIHOCT.

[ToTeHnManbHas U KUHeTHYeCKasl SHeprust
3aKOH COXpaHeHHs MeXaHUYeCKON SHepryu.
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JlabopaTopHasi pabora Ne2 CoxpaHeHHe MeXaHHMUeCKOW SHEPryuu MpH JBIKEHUH
Tesia Mo/ AeUCTBUEM CHUJI TSDKECTU U YIIPYTOCTU

CamocTosTeTbHasi paboTa 00y4JaroIuxcs

[MoaroroBka coobmmenuii 1o Teme «VICTOpUSI OTKDBITHS 3aKOHOB COXPAaHEHUsD»,
«IIpriMeHeHNEe PeaKTHBHOTO /IBIKEHUSI»

O630p COBpeMeHHBIX MEXaHU3MOB B TEXHOJIOTHUH

Paspen 2. Mouneky/sipHas
¢pusuka. Tepmoannamuka

24

16

Tema 2.1 MouieKy/asipHO-
KHHeTH4YecKast Teopus
H/ea/IbHOro rasa

YMerb: - 0OBSCHATH W3MeHeHWsl, TPOMCXO/sIIMe B BelecTBe TPU (a30BbIX
repexojax, MPUBOAUTE TIPUMEPSHI TJIa3MEeHHOI'0 COCTOSIHUS BeLeCTBa,

- peliaTh 3ajlayd C MCIOJb30BaHUEM (OPMYJ KOJIMYECTBA BeIleCcTBa, MOJISIPHOM
Macchl.

- BBIBOJUTH OCHOBHOe ypaBHeHue MKT,

- BBIBOJUTb ypaBHeHUe KnaneripoHa-MeH/ieneeBa,

- n306pakaTh rparuecKy W30MPOLIeCChl B Pa3/IMUHBIX KOOPAUHATHBIX OCSX,

- peliaTh 3aJja4M Ha ra3oBble 3aKOHbI
- oTIpe/ieNIsiTh TlapameTphl BellleCTBa B ra3000pa3HOM COCTOSIHUM U TIPOUCXOJSIIUX
niporjeccos 1o rpadukam 3asucumoctu p (T),V (T), p (V).

- 3KCrepuMeHTasibHoe ucciefioBaTk 3aBucumoctu p (T), V (T), p (V).

- YKa3bIBaTb T'PaHULIbI 1 IPUMEHUMOCTU MOJIeNIN «H/eabHbIM ra3» U 3akoHoB MKT
3HaTh: - MOHATUS: aTOM, MOJIEKY/Ibl OTHOCUTe/IbHasl Macca aToMa, MOJIb, KOJTMUeCTBa
BellleCTBa, CTALMOHAPHOE PABHOBECHOE COCTOsIHUE Tasa, MpoLecc, U30TepMa, U30X0pa,
r300apa;
3aKkoHbI: [lanbToHa, bolnsa-Mapuorra, 'eli-JIroccaka, [lapins;

-OCHOBHBbI€ T10JI0’KeHUS1 MOJIEKY/ISIPHOU TeOpHY CTPOEHUS BellleCTBa;

- 0COOEHHOCTH CTPOEHUS BEI[eCTBA B TBEPZOM, KUAKOM M ra3000pa3HOM COCTOSHUM;
¢ur3nueckre BeMYUHBI: TeMIlepaTypa, CpefHssl KBaZjpaTU4Has CKOPOCTb, JaBJieHHE
rasa,

- 3HaueHWe TOCTOsIHHbIX bosibiMaHa, JlouimMuzTa, yHMBepcaribHOM Tra30BOM
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ITOCTOSTHHOM,

- ypaBHeHue MeHzeneeBa- KnarelipoHa;

-COOTHOILIeHHe Mexy 1ikKanamu Temneparyp (Lenbcus, KenbBuHa, @apeHrelita);

- MUKPOCKOIIUYeCKHWe IapaMeTpbl, XapaKTepu3yrlljhe JBIWKeHUe MOJIeKy/: macca,
MOJIEKYJIbI, CKOPOCTb, UMITYJ/IbC, KUHETHUeCKasi SHeprusi;

- MaKpOCKOTIMUYeCKHe rapaMeTphl: Macca rasa, ZiapjieHue, 00bEM, TeMIiepaTypa;

- CYTh pacrpeesieHus1 MOJIeKYJI h/jea/IbHOrO ra3a 1o CKOPOCTSIM.

OK2-OK8

2.1.1.0cHOBHBIE MOJI0KEeHUS
MKT. bpoyHoBcKoe
JABMDKeHUe

HNpeanbHbiid ra3. OCHOBHOE
ypaBHenue MKT upeanbHoro
rasa

2.1.2. YpaBHeHHe COCTOAHUSA
u/jeanbHoOro rasa. I'asosnie
3aKOHBI

Copep)xaHde y4eOHOro MaTepuaJia.

Vcropusi aromuueckux ydeHuWd. Mogenb MarepuanbHOro Tesa. Mosekyna.
AtoM. Monbe. MonspHas wmacca. IloctosHHas Asorazgpo. Bujel arperaTtHbix
COCTOSIHUM.

OOBsicHeHMe arperaTHbIX COCTOSIHMM BeljeCTBA Ha OCHOBE aTOMHO-
MOJIEKY/ISIPHBIX TIpeficTaBieHud. Mogenb uzeanbHoro rasa. CBs3b MeXy JaBieHreM
Y CpeJjHeu KMHeTUUeCKOU sHepruel MoJsiekys rasa. OcHoBHoe ypaBHeHne MKT.
A6costoTHasi TemriepaTypa Kak Mepa cpefiHeii KWHeTUUeCKOW SHePryuy YacTHI].

YpaBHeHue MeHeneeBa-KnarelipoHa. M3o0Tepmuueckuii, n300apHbI, W30XOPHbIN
TNIPOLIeCCHI.

JIaGopaTopHas pab6ora Ne 3 V3yueHne 0HOTO U3 U30IPOI[ECCOB

CamocrosTenbHas pabora ofydarommxcs
PerieHrie 3a71lay Ha ra3oBble 3aKOHbBI, TIOArOTOBKA coobiennii: «Ilnasma», «Vcropus
aTOMHUYEeCKUX YUeHUW»

Tema 2.2. B3aumMHbIe
npeBpalieHus XUAKOCTel U
rasoB

YMeTb: - ONMUCHIBATH MPOLECC CKW)KEHUS ras3a Mpy ero U30TepMHUUYeCKOM CXKaTHUH;

- OMUCBHIBATH SIBJIEHUSI CMAUMBaHUs U KaluISIPHOCTH;

- ONHUCHIBaTh TpeoOpa3oBaHUsl SHEPrUM TIPU TIPOLleCCaxX WCIAapeHusi, KUIEeHUs,
KOH/ZIeHCall1u;

- peliath 3a7jaud Ha (GOPMYJIbl BJIAXKHOCTH BO3/1yXa, BBICOThI TIOJHATHS XKUJKOCTH T10
Kalu/uisipam.
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- U3MepATh BIaKHOCTH BO3JyXa.

- PaCcCUMTBHIBATh KOIMYECTBA TEIIOTHI, HEOOXOAMMOTrO /ISl OCYILeCTB/IeHUs Tporiecca
repexo/ia BeljecTBa U3 OZHOI0 arperaTHOro0 COCTOSIHUSA B [Ipyroe.

- IPUBOJUTh TIPUMePhl KallWUISPHBIX SIBJIEHHH B ObITY, IPUPO/ie, TEXHUKE.

3HaTh: - MOHATHUSA: (Ha30BbIN Tlepexo/, KpUTHUecKast TemriepaTypa, nap, HachIl|eHHbIH
Tap, /laB/eHre HaChIlL[eHHOr0 1apa, TOBepXHOCTHAasl SHeprus,

- (U3NUeCKyI0 CyTb TPOLIECCOB U sIBJIeHWM: TapooOpa3oBaHusi ( WCTApeHUs U
KWTEeHUs), KOHJ,eHCal[uK, TOBepPXHOCTHOI'O HaTsPKeHUs], CMauMBaHUsl, KallW/ISIPHOCTHY;
- OmpeJiefieHe OTHOCUTE/IbHOU B/Ia&YKHOCTH BO3/yXa;

- TemriepaTypy KUIeHUs! BOJbl TP HOPMaslbHOM [|aB/IeHUM.

OK2-OK5

CamocTosTe/TbHasi padoTa 00y4yaroIUXCs
YTeHue [JOTOTHUTETLHOM IMTEPaTyphI 10 TeMe: «KumeHue KUJKOCTH, UCTIO/Tb30BaHHe
KalW/JISIPHBIX SIBJIEHHH»

Tema 2.3.
TepMO/JUHAMMKH

OCHOBBI

YMeTb: - IPUMEHSATH IIepBbIM 3aKOH TePMOJMHAaMUKH K U30I1poLieccaM U K
amuabaTHOMY TPOIIeCCyY, OOBSICHATH YCTPOMCTBO U MPUHLMIT PAOOTHI TETJIOBOTO
JiBUTaTeJIs, IPUBOAUTD NTPUMeEpHI OIbITOB, T03BOJISOLIUX IIPOBEPUTH ITePBbIM 3aKOH
TepMOAVHAMUKH, UCTIO/Ib3Ys TeOpeTHUecKre Mozenu: 1. HeoOXoIUMOCThb
Terionepeauu [/ OCyLLeCTB/IeHUs U30TepMUYEeCKOro Ipoliecca, 2. HarpeBaHue rasa
Npy OBICTPOM CXKaTHM U OXJIaXK/I€HUU Ta3a MPU ero paciivpeHuny, 3. MOBbIIIeHUH
[laBJIeHus rasa Mpy ero HarpeBaHWU B 3aKPLITOM COCY/ie; pacKpbIBaTh (pr3UYeCKUi
CMBICJI 3aKOHOB TePMOJMHAMVKH; BBIUUC/IATH YCTaHOBUBIIYIOCS TeMIlepaTypy,
WCTIOMb3Ys ypaBHeHue TeryioBoro OasaHca, KIT/I TeryioBoro ABuraresis, pemiaTb
3aflauy C UCIo/b30BaHKeM (popMyJ1 epBOro 3aKOHa TePMOMHaMHUKH, paboThl rasa B
n3obapHom nporjecce, KT/l TeryioBbIX ABUraTe/ied, PacCUMTHIBATE HU3MEHEeHUs
BHYTpeHHel Hepruu Tesi, paboThl U MepeJaHHOT0 KOJIMUeCTBa TerIOThI C
WCII0/Ib30BaHKeM I1epBOro 3aKOHA TePMOAUHAMUKU.

- yMeTb BeCTH [1ajior, BbIC/IIyIIMBaTh MHEHKe OIIIOHeHTa, Y4aCTBOBaTh B [IMCKYCCHH,
OTKPBITO BbIpa&KaTb U OTCTauBaTh CBOK) TOUKY 3pPEHUS.

3HaTb: -nipeJMeT U3yueHUs] TePMOJAUHAMUKY;

- TIOHSITHSI: BHYTPEHHsIsI SHEPrusi Tesa, CTeleHb CBOOO/bI, UMC/IO CTeleHel cBOOO/H,
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TEIUIOU30/IMPOBaHHasl  CUCTEMa, 3aMKHYTBIM LMK/, TIPOLIeCChI:  afiiabaTHBIM,
HeoOpaTUMBIH; - hU3NUeCKre BeJTMUUHBL: KOTMUecTBO TerioThl, KI1/;

- IepBbIM ¥ BTOPOM 3aKOHbI TEPMOIUHAMUKH;

- QopMmynbl: AAS BHYTPEHHEM SHEPruM WjeajlbHOTO rasa, paboThl rasa TIpU
pacLIMpeHry U CKaTuM, Tipu usorporeccax, KI1/ TeryioBoro gsuraress;
-3K0JIOTHYecKre TIpob/ieMbl, CBsi3aHHBIE ¢ pabOTO TeTIOBBIX JBUTATeel

OK2-OK7

CopepxaHue yuye0HOro Marepuasa.

2.3.1. DHepreTnyeckue TIpesMeT U3yueHHs: TePMOJMHAMUKH. BHYTpeHHsIA SHeprus 1jeanbHOro rasa. 2
B€/IMYUHBI TEPMOJMHAMHUKH | [[3MeHeHUe BHyTpeHHel sHeprun. Pabora ra3a B u3oripoijeccax.
2.3.2. I1epBbIii 3aK0H 2
TepMOAUHAMHUKH [TepBbIii 3aKOH TEPMOAMHAMUKH. AMabaTHBIN Mpoliecc.
2.3.3. Bropou 3aKoH TennoBele gBurarenu. KI1/I terioBoro asuratens. Liukn KapHo. TennoBbie 2
TepMoMHAMUKH. TenioBele | npurateny u oxpaHa oKpyKaroeil cpezibl. BToOpoli 3aK0H TepMOJMHAMUKH
ABHUraTe/In
KonTposnbHasi padora Ne2 «MoJiekynsapHas ¢pusuka. TepmoagnHaMHUKa.» 2
CamocTrosiTesibHas paboTa 4
Pewrenne 3amau Ha Haxoxzaenve KIT/
[MoaroToBKa Zi0K1a/10B 10 TeMe «VICTOpUst OTKPBITHS TEI/IOBBIX JIBUTaTese»
Pa3pen 3. DsekTpoguHamMuKa 30 20 10
Tema 3.1. JyieKTpocTaTHKa YMeTb: - NPUBOJUTE NIPHUMEpHI OIBITOB, 000CHOBBIBAIOIIMX HAayUYHbIe IIPeJCTaBIeHUS 12 6 4

Y 3aKOHBI: CyILleCTBOBaHUS JBYX BUIOB 3/IeKTPUUYECKUX 3aps/oB, 3aKoH Ky/oHa;

- packpbIBaTh CMbICT (PU3UUECKMX 3aKOHOB U TPUHLMIOB: CyTepro3vL1uH, 3aKOHOB
COXpaHEeHUs1 3/1IeKTPUYecKoro 3apsja, KysoHa;

- COTIOCTaBJ/ISITh SHEPIHUI0 CBSI3U 3/IeKTPOHA C aTOMOM NPOBOJHUKA, MOJIYTIPOBO/IHUKA U
[IM3JIeKTPUKA;

- IPUBOZUTH NIPUMEPHI MCIOIb30BAHUS SHEPTUH 3/IeKTPOCTaTUUYeCKOro ToJIs;

- BBIYUCJISITh CUJTy B3aMMOJIEHMCTBUSL MEX/y IBYMSI TOUEUHBIMU HEIOABW)KHBIMU
3apsilaMM B BaKyyMe; CUIy, JeCTBYIOLYIO Ha 3/IeKTPUYeCKUH 3apsi/ B
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5/IeKTPUUECKOM I10J1e; HaNpsUKEHHOCTh 37IeKTPHUEeCKOro T0JIsl, CO34aHHOTO
HeCKOJIbKMMH TOUEUHBIMHU 3apsilaMH, UCIT0/Tb3YsI TPUHLIUI CYTIepPIIO3UL|Y; paboTy 1o
TiepeMeIIeHHI0 3TeKTPUUeCKOT0 3apsizia MeXXAY JBYMsI TOUKaMH B 3/IEKTPHUECKOM
TI0J1e, HaIPsDKEHHOCTh OJHOPOJHOTO 3/IEKTPHUUECKOTO TI0JISI TT0 U3BECTHOM PasHOCTH
TIOTEHI[{AJ/IOB MeXK/1y TOUKaMHU, OTCTOSIIIIUMH JIPYT OT Jpyra Ha U3BECTHOM
PacCTOSTHUY, 3apsifi ¥ SHEPIHI0 KOH/IeHCAaTopa 0 U3BeCTHOMN 37IeKTPOEMKOCTH U
HarnpsDKeHUIo Ha ero oOKmajKax

3HaTh: - TIOHSATHS: IEKTPOCTATUYECKOe B3aWMOJEHCTBHE, JIMHUKM HAIpsHKEHHOCTH
3/IEKTPOCTAaTHUECKOTO TIOJS; SKBUIIOTEHIMA/bHAsi TIOBEPXHOCTb, OTHOCHTeJbHAsI
JW3IeKTpUYecKast IPOHULIAeMOCTb CPeJibl;

- (¢u3nueckre BeJUUMHBI: 3T€KTPUYECKUM 3apsi[, HampsbKEHHOCTb, TIOTEHIIHa,
TIOTeHIMa/lbHasi SHeprHsi, Pa3HOCTb TIOTEHL[HAJIOB, 3JIeKTPOEMKOCTh YeJIUHEHHOTO
TIPOBO/JHYMKA, 3JIEKTPOEMKOCTb KOHZIeHCaTopa;

- 3aKOHBI: COXpaHEeHHe IeKTPHUYeCKOoro 3apsija, 3akoH KyoHa;

- IPUHLIMTIBI: CYTIEPITO3ULIMY 3/IeKTPOCTaTUUeCKUX T10JIeld, KBaHTOBaHHe 3apsi/ia;
paboTbl CUJIBI 3JIEKTPOCTATUYECKOTO TIOJS, SHEPrHU 3JIeKTPOCTaTUYeCKOTo TIOJs,
00BEMHOM TIOTHOCTH SHEPTHUH;

- CTpOeHMe TIPOBO/IHUKOB, /IU3/IEKTPUKOB, MOJYTIPOBOJAHHKOB.

OK2-OK7

3.1.1.3n1ekTpruecKui 3apsj,.
3akoH KysioHa.

3.1.2. JneKTpUYecKoe moJie.
HanpsokeHHOCTB U
MOTeHIual

3.1.3. D1eKTpHueckKoe 1moJjie B
BellecTBe

JJIEKTPOEeMKOCTh.
Konpencaropsl.

Copepxanue y4yeOHOro MarepuaJa.

3aps- WCTOYHMK 5/eKTPOMarHUTHOro 1oJsisi. KBaHTOBaHMe — 3apsija.
OnekTpr3auys Tes. 3aKOH COXpaHeHUs 3apsja. 3akoH KysoHa.

CusioBasi XapaKTepUCTHKa 3/eKTpUUecKoro Mosis. JIMHWM HanpsbKeHHOCTH
3JIEKTPOCTaTUUeCKOTO T0Jisl. TIpUHIUIT CYTIePro3ULMU 371eKTPOCTaTUYeCKUX TIOoJei.
O/eKTpuueckoe TOje [AWMNOJs. OJIeKTPOCTaTUUeCKoe IIojie 3apsDKeHHOW Cdepsbl.
AHanorusi ABWKEHHUs YaCTHL] B 3JIEKTPOCTaTUUeCKOM W TPaBUTALIMOHHOM TIOJISIX.
[MorenumanbHas sHeprust. [loTeHLMan 371eKTPOCTaTUYECKOT 0 OIS,

CBobosiHbIe U CBsi3aHHBIe 3apsifibl. [IpOBOJHUKH, [IWU3JI€KTPUKU, T10JIyTIPOBOJHHUKHU.
[VaneKTpuKyU B 3/€KTpocTaTUueckKoM 1ojie. OTHOCUTeNbHAs [U3/1eKTpUuecKas
TMIPOHULIAeMOCTh cpe/ibl. [IpOBOHUKU B 3/IeKTPOCTaTUUECKOM TIojie. JeKTpocTaThye-
CKasi MHAYKUWs. PacripesienieHue 3apsiZioB 10 TTIOBEPXHOCTH MPOBOJHUKA.
OnekTpoéMKocTb. KoHzieHcaTop. DHeprus 371eKTpUYecKoro moss.
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CamocrosTe/IbHasA paboTa 00yJaroUxcst
Pemenuie 3a/1au Ha 3akoH KysioHa, HanpsbKeHHOCTh 3/1IeKTPUUeCKOT0 T10J1st

Tema 3.2. ITocTosAHHBIHI
IeKTPUYECKUH TOK

YMeTtb: - peluaTh 3aauu Ha 3aKOH OMa, 3aKOH 3JIeKTpOJ/In3a;

- INPOU3BOJUTH PACUéThl IIEKTPUYECKUX Lierer C MpuMeHeHWeM 3akoHa Owma s
yyacTKa Led ¥ TIOJHOM Lenu U 3aKOHOMEpPHOCTed I10C/efloBaTe/IbHOIO U
rapasiie/IbHOr0 COeIMHEeHNs ITPOBOHUKOB;

-cobupaTh 3/1eKTpUUEeCKUe 1Iery;

- usMmepate J/1C v BHYTpeHHee coeiJUHeHre UCTOUHUKA TOKa

- OOBSICHATD Ha MpUMepe 3J1IeKTPUUYeCKOH 1ieru ¢ JByMs UCcTouHHKaMu Toka (3/]C), B
KaKOM CJTyyae MCTOUHMK 3/IeKTPUUeCKOW SHeprur paboTaeT B peXkrMe reHepaTopa, a B
KakOM — B Pe)KMMe TI0TpeOuTes.

- OIpefiesiATh TeMIlepaTypy HUTH HaKa/MBaHUS.

- HCIo/b30BaTh VIHTepHeT 151 morcKa MH(OPMAaLMHY O MepCcreKTUBax pa3BUTHUS
TI0JIyTIPOBOJHUKOBOU TeXHUKHU.

3HaTb: - TOHATUA: CTOPOHHUe cuibl U S[C, MOLIHOCTb 3/1€KTPUYECKOro TOKa,
3JIEKTPOJIU3;

- 3aKoHbl: OMa 1 yyacTKa Lien, AJ1s1 IOJHOM Lieny, [Ixoyins-JleHua, 31eKTpon3a;

- [IpaKTUYeCcKoe IMpUMeHeHUe: 3/IeKTPO/IU3 B MeTa/UTypPrUU U rabBaHOTEXHUKe
OK2-OK9

12

3.2.1. DIeKTpUUYeCcKui TOK.
3akoH Oma /191 yyacTKa
nenu. PaGora u MOIHOCTH
/IEKTPUYECKOr0 TOKA

3.2.2. 3[1C. 3akon Oma paana
MOJ/THOM Iiernu

Copep>xaHue yuye0HOro Marepuasa.

Cwua Toka. I1710THOCTB TOKa. Y C/10BUSL CyL|eCTBOBAHUS 3/IEKTPUUECKOI'0 TOKaA.
CoripoTuB/ieHUe. ye/lbHOe COMpPOTHB/eHre. 3aKoH OMa /iji yyacTKa 1[elu.
PaboTa, MOIITHOCTb, TEIIJIOBOE JeMCTBHE TTOCTOSTHHOIO TOKA.

Ucrounuk Hanpsbkenus. DJC. 3akoH Owma ans mnonHou — [locnemoBaresibHOe U
rapasiie/ibHOe COe/IMHeHNe.

JlabopaTopHasi paborta Ne 4 V3yueHne cMelllaHHOTO COeIMHEHHS TIPOBOHUKOB.

JlaGopaTtopnas  pabora Ne 5 I3mepenne O/IC ¥ BHYTPEHHETO COeJUHEHUS
HCTOYHHKA TOKA.
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CamocTosTeTbHasi paboTa 00y4JaroIuxcs
Perienvie 3azau.
[MoaroroBka coobiieHu 1o TeMe: «IIprMeHeHHe CBePXIPOBOJUMOCTH»

Tema 3.3. MarauTHoe 110J1€.

YMerb: - pelath 3ajjaud: C MpUMeHeHUeM (OpMY/T MarHWTHON WHAYKLMH, CHJIbI
Awmmnepa, cunsl JlopeHiia,
- YMeTb 3KCIIepUMEHTA/ILHO OIpe/ie/IsaTh HarpaB/ieHne UHAYKLIANA TOCTOSTHHOTO
MarHuTHOTO TIOJIf ;
- OOBSICHATh TIPUHLIWIT JelCTBUSI MacC-CIieKTporpada, yCKopuTeseil 3apshKeHHbIX
YyacTUL;
- OOBSICHSIT POJIb MAaTHUTHOTO TIO/IST 3eMJIH B JKM3HU PaCTeHH, )KUBOTHBIX, Ue/IOBeKa.
3HaThb: TOHATUS: MarHUTHas WHAYKLUS, MarHuTHasi I[POHUL@eMOCTb, JIMHUM
MarHMTHOU MH/YKLMK, MarHUTHOe 110J1e, crja JlopeHija, 3aKkoH AMIiepa;

- TPOMKOI OBOPHTE/Ib;

- JJIEKTPOU3MEpUTE/IbHbIE HpI/I60pr;

- IIPDUHLMUIT ,E[eﬁCTBHH J3JIEKTPOABUI'aTeJIA;
OK2-OK6

3.3.1. MarauTHOe noJie
3.3.2. 3akoH Amniepa
Cwua Jlopenna

CopepxaHde y4eOHOro MaTepuaJia.

B3aumogeiictBue TokoB. MarHutHoe mnosie. [IoCTOSIHHbIE MarHWTBI MU MarHUTHOE
T0JIe TOKa.
3akoH Awmriepa. OsnekTpogBuraTenb. Cuna JlopeHuia. D/1eKTPOUM3MEPUTEbHbIE
TIpUOOPBHI.

CamocrosTesibHasA paboTa 00ydJaroUxcst

1. Perienue 3amau.
2. YTeHue JOMOHUATEILHOM JIUTEPATYPhI 110 TeMe: Pa3zie/ieHHe BelleCTB Ha TPYIIIIbI 110
MAarHATHBIM CBOWCTBaM, TIprMeHeHre ()eppOMarHUTHBIX MaTepUasioB

Tema 3.4.
J/IeKTPOMarHMTHas
UHAYKIMS

YMerth: - pelliaTh 3a/jaud Ha IpUMeHeHHe TipaBuia JIeHIja, 3aKOHa 3/IeKTPOMarHUTHOU
WH/YKLWU U GOPMYJTy JHEPTMU MarHUTHOT'O T10JIsl TOKa.

- TIPUBO/IUTL TPUMEPhI TIPAKTUUYECKOTO MPUMEHEHUS U3YUEeHHbBIX SIBJIEHUH, 3aKOHOB,
NprOOPOB, YCTPOUCTB.

[TpoBesieHHe CPABHUTEILHOTO aHa/INW3a CBOMCTB 3/IEKTPOCTaTUUECKOT0, MarHUTHOTO U
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BUXPEBOT'0 3/IeKTPUUECKUX TOJIei.
-00BSCHATh Ha NMPUMePe MarHUTHBIX SIBJIEHUH, T0YeMy (PU3UKY MOYKHO
paccMaTpUBaTh KaK MeTaZUCLIUIIUHY
3HaTh:
- TIOHATHUS: 3/IeKTPOMarHUTHasi MHAYKLUSI, MarHUTHBIMA MTOTOK, CAMOUHIYKLIUS,
BUXPEBOE 3/IEKTPUYECKOe T10J1e; 3/IeKTPOMarHUTHOe TI0JI€;
- 3aKoHbI: Papazes-MakcBesiia, ipaBuso JleHua;
- (pusmueckuie BeJTMUUHBI: UHIYKTUBHOCTD;
- (hopmyy S3HEprur MarHUTHOTO TI0JISI TOKa;
OK2-0OK5

3.4.1.:1B1enne

CopepxaHue yuye0HOro Marepuasa.

3/IeKTPOMarHUTHOH OnekTpoMmarHutHasg UHAYKLUs. O1C MHAYKIMY B TIPOBOJHUKE, [IBWKYLLEMCS B 2
HHAYKIIMH MarHuTHOM movie. 3akoH Papaziesi-Makcsesia. [Ipasuno JleHiia.
Buxpesoe 3/1eKTpHyecKoe Buxpesoe s/ekTpuueckoe rose.
nosie .CaMOMHAYKIUA CaMOMH/YKLHS.
HNHAYKTUBHOCTH NupykTUBHOCTS. PerieHve 3aau
CamocTosTeibHasA paboTa 00ydaroIuxcst
[ToaroToBKa npe3eHTaLMi 110 TeMe «IIprMeHeHHe 3/1eKTPOMarHUTHOU UHYKLMN»
Paspgen 4. Konedanus u 21 14
BOJIHBI
Tema 4.1. Mexannueckue YMeTh: - vcciie[oBaTh 3aBUCHMOCTD TIEpUO/ia KoeOaHui MaTeMaTH4eCcKOro 3 2

KoJie0aHus

MasiTHUKA OT €T JI/TMHBI, MaCChl ¥ aMIUTUTYAbI KOJieOaHui.

- UCCJIeIoBaTh 3aBUCHUMOCTh MEPHOZia KoieDaHUl TPy3a Ha MPY)KUHE OT €ro MacChl U
JKEeCTKOCTH TIPY>KUHBI.

- BBIUMCJIATh TIepUO/ia KoiebaHW MaTeMaTHUeCKOT0 MasiTHUKA 10 U3BeCTHOMY
3HAUEHHIO €T0 JIJTUHbI

- BLIUMCJIATL T€PHO/ia KosleOaHUH rpy3a Ha MPY)KMHE T10 U3BeCTHBIM 3HAUEHUSIM €T0
MaccChl ¥ )KeCTKOCTH MPY>KUHBI.

- BbIpabaThIBaTh HAaBBIKKM BOCIPUHUMATh, AHAIM3UPOBATh, MepepabaThiBaTh U
MpeibsIB/STh MH(GOPMAIUIO B COOTBETCTBUH C TIOCTaB/IeHHBIMU 3a/lauaMu.

3HaThb:
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TIOHATHUS : KoebaTesibHOe JBMKeHue. ["apMoHUYecKre KomeOaHusl.

CBobo/iHbIE MexaHUUeCKHe Kosiebanusl. JInHeliHble MexaHUUYecKre KoebaTebHble CH-
crembl. [IpeBpaltieHue SHepruu Mpy KojebarensHOM /iBXKeHUH. CBOOOHbIE
3aTyxarollye MexaHnueckue KonebaHus. BeIHyKJeHHbIe MeXaHuuecKre KoyiebaHusl.

OK2, OK4-OK5

4.1.1. MexaHnuecKue
KoJie0aHus

CopepxaHde y4ueOHOro MarTepuaJia.

KosnebaTenbHoe aBwkeHue. ['apMoHUUeCcKre KoyiebaHMsI.

CBobo/iHBIE MexaHUUeCKHe Koiebanusl. JInHeliHble MexaHUUYecKre KoebaTebHble CH-
crembl. [IpeBpaltieHue SHepruu rpy KojebarensHOM /iBXKeHUH. CBOOOHbIE
3aTyxarolye MexaHnueckue KomebaHus. BeIHy>K/JeHHbIe MeXaHuuecKre KoyiebaHusl.

CamocrosTe/ibHasA paboTa 00yuyaromuXxcs
[ToaroToBKa coo0IiieHui 10 TeMe: BbIHYX/1eHHbIe MeXaHUUYeCKHe KoyieOaHusl.

Tema 4.2. Ynpyrue BoJIHbI

YMeTh: - U3MepsATh [JIMHY 3BYKOBOI BOJIHBI 10 pe3y/ibTaTaM HaOuiro/ieHuit
VHTepQepeHLIMH 3BYKOBBIX BOJIH.

- HabmoaTh U OOBSCHATH SIBJIEHWI MHTep(epeHLH U JUdpaKMyi MeXaHHYeCKHX
BOJIH.

- TIpe/ICTaB/IsATh 00/1aCTh MPUMEHeHUs! YIbTPa3ByKa U MepCIeKTHUBBI eT0
WCTI0/Tb30BaHUS B PA3/IMUHBIX 00/1aCTSX HAYKH, TEXHUKH,

B MeJJULI1He.

- U3/1araTh CyTh 9KOJIOTMUECKUX MPO0sIeM, CBS3aHHBIX C BO3/I€HCTBHEM 3BYKOBBIX
BOJIH Ha OPraHu3M 4YesioBeKa

3HaTh: TOHATUSA:

- TI0MIepeYHbIX U NPO/I0JIbHBIX BOH, WHTep(depeHLU! BOIH, JU(ppPakKLiu BOJH,
3BYKOBBIX BOJIH, y/IbTpa3ByKa

- XapaKTepUCTUKU BOJTHBI;

- ypaBHeHUe MJIOCKOM Oeryiijeil BOJTHbI

- IpYUMeHeHNe yJ/IbTpa3ByKa

OK3-0OK5

4.2.1.Yupyrue BoJIHBI

CopepxaHue y4yeOHOro MaTepHasa.
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[TorepeuHbie U MPO/0/IbHEIE BOTHBI. XapaKTePUCTUKK BOJIHBI. Y paBHeHHe TIIOCKOM
Oeryieii BosiHbl. VIHTepdepeHLys BosH. [ToHaTHe 0 AnUdpaKIy BOJH.
3BYKOBbIE BOJIHBI. ¥Y/IbTPa3BYK U ero MpuMeHeHe

CamocTrosATe/ibHasA paboTa 00ydJaroUXxcst
[ToAroTOBKA Mpe3eHTALUi 110 TeMe: «YIbTPa3BYK U ero npuMeHeHue»

Tema 4.3.
JJ/IeKTPOMAarHUTHbIEe
Ko/1e0aHus

YMetTb: - yMeTh OOBbSCHSTh NPUHLIUI [1eHCTBUSI MHAYKLMOHHOTO TeHepaTopa
repeMeHHOro ToKa U TpaHcdopmaropa;

- OTIpeJiesIsiTh HeM3BeCTHBIN NTapaMeTp KojiebaTelbHOr0 KOHTYPa, eC/id U3BECTHO
3HaueHUe JIPyTroro rnapamMeTpa M 4YaCcToTa CBOOOHBIX KOe0aHuH, paCCUMTHIBATh
YyacToTy cBOOO/HBIX KosiebaHui B KosieOaTebHOM CUCTeMe C U3BEeCTHBIMU
rapaMeTpamH.

- pelath 3a/auy Ha MprMeHeHue ¢popMyJi: KO3 uLeHTa TpaHCpopMaLuu, GopMyJibl
aKTUBHOT'0, EMKOCTHOT'O U MH/IYKTUBHOI'O CONIPOTUBJIEHUSI;

- U3MepSATh CUJTy TOKA Y HalpsyKeHUe B LieNsX NepeMeHHOr0 TOKa;

- UCTI0/Tb30BaTh TPaHCHOPMATOP AJ1s1 TpeoOpa30BaHus TOKOB U HaTIPSDKEHWH;

- MCTIO/b30BaTh VIHTEpHeT /st orcKa WHPOPMaLIMU O COBPEMEHHBIX Criocobax
repeZiauul 371eKTPO3HEPrUn

3HaTh: - MOHATUs: KosebaTebHbIM KOHTYD, CBOOO/[HbIE U BHIHYK/|€HHbIE
KosieOaHus1, pe30HaHC, TIePeMeHHbBIN 3/IeKTPUUeCKUN TOK;

- (pu3MUecKye BeJIMUMHBI: CONPOTUB/IEHUE, MHAYKTUBHOCTh U éMKOCTD B L{e[I1
repeMeHHOr0 TOKa,

JlelCTByIOIllee 3HaUeHUe NepeMeHHOr0 TOKa;

- 3HaTb CTIOCOOBI MOJTyYeH s], Tiepe/jaun, UCTI0/Ib30BaHKe TIePeMEeHHOT0 TOKa;
npobsieMbl HeprocbepesxeHus, TeXHUKY 6e3011acHOCTH B 00OpallleH!H ¢
3/IEKTPUYECKUM TOKOM,;

- IpPaKTUYeCKoe [IpUMeHeHue: reHepaTop NepeMeHHOI0 TOKa, TPaHC(OpMaTop.
OK2-OK7

12

4.3.1 KosiebaTenbHbIN
KOHTYp. IlepemeHHBbII
IeKTPUYECKUH TOK

CopepxaHde y4eOHOro MaTepuaJia.
KonebarenbHbiii KOHTYp. CBOOO/IHBIE U BBIHYKEHHBIe KO/lebaHusl.

[TepeMeHHBIH TOK.
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AKTHBHOe CONPOTHUBJIEHHUE.
JelicTBy101I]ee 3HaAUEHHE
NepeMeHHOro ToKa.

4.3.2. UHAYKTUBHOCTD U
éMKOCTH B LielTi lepeMeHHOr 0o
TOKa.

4.3.3. Tpancdopmarop.
ITepepaua 3/1eKTpPOIHEPrUH.
Pe3oHaHC

I'eHepaTopbl epeMeHHOr0 TOKa. B3auMHast UHAYKLWS U CAMOUHAYKI[HS.
AKTHBHOe COTpoTHB/eHUe. [lelicTBYyIOlee 3HaUeHHe NTePeMeHHOr0 TOKa.

MNHyKTUBHOCTD Y EMKOCTD B LieNIU [IepeMEeHHOI0 TOKa.

Tpanchopmarop. [Tepesaua 371eKTPOIHEPT M.

Pe3onanc.

KonTposbHas padora Ne 3 «KosiebaHust ¥ BOJTHBI»

CamocTosTe/IbHasA paboTa 00ydJaroUXxcst
UreHue [OMOHUTE/ILHOM IUTEPaTyphl 10 TeMe: «Bu/bl reHepaTOpPOB, UCTOPUS
n300peTeHus: TPaHCPOPMATOPOB, TIPUMeHEeHNe Pe30HaHCa»

Tema 4.4.
J/IeKTPOMarHUTHbIE BOJTHbI

YMeThb: - yMeTb COOMpATh MPOCTEMILINI paJONPUEMHIK;

- pelliaTth 3a/jauy Ha prMeHeHue ¢hopMyJl, CBSI3bIBAIOLMX JJIMHY BOJIHBI C YaCTOTON U
CKOPOCTBIO:

- MCCJIeI0BaTh CBOMCTBA JIEKTPOMArHUTHBIX BOJIH C TTOMOIIBI0 MOOM/IBHOTO
TenedoHa;

- 0OBSICHSITH TIPUHIMITAAILHOE pa3/Inure TTPUPOBI YIIPYTUX U 3JIEKTPOMAarHUTHBIX
BOJIH;

- W3/1araTtb CYTh SKOJIOTUYECKUX MPO0OJIeM, CBS3aHHBIX C 3IeKTPOMarHUTHBIMU
K0/1e0aHUSIMU M BOJTHAMU;

- OOBSICHSTD POJIb 3/IEKTPOMArHUTHBIX BOJTH B COBPEMEHHBIX UCC/IeJOBAHUSX
Bcenennou

3HaTh: - TIOHATHUS: 37IEKTPOMarHyWTHasi BOJIHA, MJIOCKOMOJISIPU30BaHHasi BOJIHA, (DPOHT
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3J1eKTPOMAarHUTHOM BOJIHBI, JIyY, PaZJMOCBsI3b, MOAYJISALIUS, aMIVIATyAHAst MOAY/ISILUS,
JleTeKTUpOBaHue,
- (hu3muecKuie BeJIMUUHBI: IJTHHA BOJTHBI, CKOPOCTh BOJTHBI, TIOTOK 3JIEKTPOMAarHUTHBIX
BOJIH, TIJIOTHOCTD IIOTOKA,

- IPUHLIUIIBI PAIMOCBSI3U U TeJleBUeHUsT

OK2-OK7

4.2.1. D1eKTpOMarHuTHbIE
BO/IHbL. PaauocBs3b.

CopepxaHde y4eOHOro MaTepuaJia.
.ONeKTPOMarHiTHbIe BOJIHBI.
Pagnocssse. TeneBugenue. Pagronokanuu.

CamocrosTeibHasA paboTa 00ydJaromuxcst
YTeHue [OMOTHUTE/TbHOM JTUTEPaTypPhI M0 TeMe: 3006peTeHre paJuo, TeJleBUeHe

Pa3zpgen 5. OnTHka

Tema 5.1. OnTuka

YMeTb: - U3MepsATH JJIMHY CBETOBOU BOJIHBI;
- 00OBSICHATD sIBJIEHUS] UHTephepeHLIUH, AU(PPAKLINL;
- peliaTh 3a/jauy Ha yYCJI0BUSI MUHUMYMOB U MaKCUMYMOB;
- IPUMEHSITh Ha MPAKTUKe 3aKOHbI OTPaKeHUs U MPe/IOMJIeHUs CBeTa MpU pelleHUH
3ajiau.

- HaWTU pas/uuvsi U CXOZCTBA MeXAY AU(PPaKLMOHHBIM U AUCIIEPCUOHHBIM
CTIeKTPaMHU.
- IPUBO/IUTh TIPMMEPOB MOSIBJIEHHs B TIPUPO/Ie Y UCTIOb30BaHUS B TEXHUKE SIBJIEHUM
vHTepdepeHI M, AUbPAKIUU, TTO/ISIPU3aL[UU U JUCTIePCUX CBeTa.
3HaTh: - IOHATUS: YTOJI MafleHus], yToJI OTPayKeHHsI, MHUMOe U300pakeHue, yroJ
TIpe/IoMJIeHUs], TIOJTHOe OTpa)keHue, AUCTIePCUs cBeTa, MHTepdepeHLvs, Judpakius,
I pakLMOHHas pellfTKa, KorepeHTHbIe BOJIHbI, TeOMeTprUUecKasl pa3HOCTb X0/a;
- yC/ioBUst: UHTep(hepeHIIMOHHOTO MUHUMYMa, T7IaBHbIX MAKCUMYMOB TIPY AU PaKIUU
CBeTa Ha pelléTKe;
- 3aKOHBI: OTPa)KeHHs1 ¥ TIPeJIOMJIeHUST BOJTH, TIOTHOTO OTPa’KeHHUsI.

15

10

5.1.1. 3aKOHBI OTPa)KeHUs U
NnpeIoM/IeHHsl CBeTa

Copep)xaHue y4eOHOro MaTepuaJia.
CBeT Kak 3/IeKTpPOMarHUuTHasi BOJIHA. 3aKOHbI OTPakeHWs U MPeJIOMJIEHUs CBeTa.
[TostHOe BHYTpeHHee OTpaKeHUe.
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5.1.2. Unrepdepennus u

JIuH3BI, IOCTPOEHKEe W300paXkeHUs B JIMH3aX
NuTepdepentus u qudpakius ceeta. [ucnepcus cBeTa.

audpakuusa cBera 2
JudpakipoHHas pemieTka
5.1.3. Buapl usyueHuu IudpakimoHHas pelieTka
Pa3nuuHble BUABI 9/1IEKTPOMarHUTHBIX — HW3/yUeHUWM UM WX [paKTUYeckKoe 9
VICTI0JIb30BaHue.
5.1.4 .BuapbI CliIeKTpoOB
YcTpoiicTBO omnTUYecKuX TpuOOpoB. Pa3pernaroijas CrOCOOHOCTh ONTHYECKUX 1
nipuOOpOB.
JIabopaTtopHasa pa6orta Ne 6 V3MepeHue TIOKa3aTe/Isi IPeIOMJIEHHs CTeKJIa 9
JTaGopaTopHasa pabdorta Ne 7 V3MepeHHe [JIUHBI CBETOBOM BOJIHBI C TIOMOIIIbIO
OU(pPaKLMOHHON PeléTKU. 1
CamocTosTe/TbHasi paboTa 00ydJaroIuxcs
TO/ITOTOBKA TIpe3eHTalui «OnTruecKre pubopbi»
Paspen 6. D/1eMeHTBI 18 12
KBaHTOBOM (U3UKHU
Tema 6.1. KBaHTOBas ONTUKA | YMeTh: - pellaThb 3a7,aud Ha OCHOBHbIE 3aKOHBI U YDaBHEHUS; 6 4

- HAXOAUTh KpacHY1o rpaHully ¢hoTto3ddekra; HabnoaeHme poTo3N1eKTPUYECKOTO
apdpekTa. — 00bACHATH 3aKOHBI CTOIETOBA HA OCHOBE KBAHTOBBIX ITPE/CTAaBIeHHMN.
- OOBSICHATb KOPITYCKYJ/ISIPHO-BOJTHOBOTO /Iyaju3M CBOMCTB (hOTOHOB.

- OOBSICHSTH POJIb KBAHTOBOM OMNTHKU B Pa3BUTHUH COBPEMEHHOUN (DU3UKH

3HaTh: - IOHATHUS: CIeKTpabHbIM aHa/lu3, GOTOH,

- ssBrieHust: hoToaddekra;

- 3aKOHBI (oTo3(PeKTa,

- ypaBHeHMe: JHIITeHa 47151 poTo3¢ddekTa, KpaCHON rPaHHULIbI;

- MpakTU4eckKoe npuMeHeHUe GhoTo3ddeKTa;
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OK5-0OK6

6.1.1.@oT03pekKT

6.1.2. ®oTOHBI

Cojiep)xaHue y4ye0HOro MaTepuasa.

KBanToBast rurore3a [1nanka. @otosddexr. TexHuueckue ycTpoiicTBa, OCHOBaHHbIE
Ha UCMob30BaHUU PoTo3ddekTa

@®oToH. OHeprus, UMIy/JAbC U Macca (GoToHa. KopmycKy/sipHO-BOJHOBOM [yann3m
CBOWCTB UacTHL] ¥ cBeTa. [laBieHre cBeTa. XUMHUUECKOe JleliCTBUe CBeTa

CamocTosTe/IbHasA padoTra 00ydyaronuxcst
Perienue 3as1au Ha 3aKoHbI hoTO3PdeKTa
[ToAroToBUTH Mpe3eHTal|i0 Ha TeMy: «[IpriMeHeHMe s1a3epoB»

Tema 6.2. Pusuka aroma

Ymetn:

- pellaTh 3a/jaud Ha OCHOBHbIE 3aKOHBI U YpaBHEHUS;

- OOBSICHSITL TIPOMCXOXK/I€HUS TMHEMYaToro CIIeKTpa aToMa BOJOPO/ia U Pa3/IuMs
JIMHeNYaTbIX CIIeKTPOB Pa3/IMYHbIX ra3oB.

- UccnepoBaTe JIMHEMYaThI CIIEKTP
- WiccnepoBaTh NpUHLMIA PabOThI IFOMUHECLIEHTHOW JIaMIIbl.

- IPUBOJIUTL TIPHMMePbI UCTI0/Ib30BaHM Jla3epa B COBpeMeHHOW HayKe U TeXHUKe.
- CT0/Ib30BaTh VIHTepHeT [Jis MoMcKa MH(POPMAaLMU O MepClieKTUBax NpUMeHeHMNs
J1a3epa
3HarTb: - noctynarsl bopa;

- TIPaBWI0 KBAaHTOBaHUs OpOUT;

- [I/IaHeTapHY0 MOJe/lb aTOMa;

OK5-OK6

6.2.1. CTpoeHue aToma.
ITocrynaTel Gopa.

Copep)xanue y4yeOHOro MarepuaJia.
OnebiT Pe3epdoppa. Ctpoenre atoma 1 Mozens bopa.
KBanToBaHue sHeprun. CrieKTp U3/y4yeHus: aToma.

CamocTrosTe/bHasA paboTa 00yuyarouXxcs
Omnepexkaroliiee 3a/laHKe: TIOTOTOBKA [JOK/IA/IOB U COODIIEHUI 110 TeMaMm:
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«PaiioaKTUBHBIE U3TYUeHUsI U MX BO3JEUCTBUS Ha )KUBbIE OPraHU3MbI», «SI1epHast
SHepreTUka»

Tema 6.3. ®u3zuka aToMHOrO0
Aapa

YMeTb: - yMeThb: onpefiensTb INPOAYKThl SiIEPHBIX peaklMii Ha OCHOBe 3aKOHOB
COXpaHeHHs1 3JIeKTPUYeCKOro 3apsi/ia U MacCOBOI'0 UMC/Ia;
- paCcCUMTHIBaTh SHEPreTUYeCKUH BbIXO/| 1J€PHOW peaKLiy;
- yMeTb NPOC/IEKMBaTh Mpeobpa3oBaHye IHePTUU Ha aTOMHBIX 371eKTPOCTaHLIUSX,
00Cy>KIaTh BOMPOCHI, CBSI3aHHBIE C IKOJOTHUYeCKUMHU Tipobsiemamu Ha ADC.
- IOHUMaTh TpeuMyllecTBa Y HeJOCTaTKU UCIIO0Ib30BaHUS aTOMHOM SHEPIUU U
VIOHM3MPYIOLIUX U3/Ty4YeHUN B IPOMBILIEHHOCTH, Me/IULIHE.
- U3/1arath CyTh 9KOJIOTMUECKUX MPO0/IeM, CBS3aHHBIX C OMOIOTHUeCKUM JIeHCTBHEM
PaJiMO0aKTUBHBIX U3/TyUeHUH.
- IPOBOJUTH KJacCU(UKALIMIO 3/IeMeHTapHbIX YaCTHL] 10 UX (HU3UUeCKUM
XapaKTepuCTUKaM (Macce, 3apsiZly, BpeMeHU )KU3HU, CIIMHY U T. [.).
- IOHUMaTh 1[eHHOCTH HAy4YHOTO IMO3HAHUS MUpa He BOOOIIIe /7S UesloBeuecTBa B
1]eJI0M, a /i1 K&K/0ro 00y4JaroIierocs IMYHO, LieHHOCTel OBJIa/|eHHsl MeTOZ0M
HAy4YHOT0 MO3HaHUs Jjisl JOCTWKeHUs ycrexa B 1000M BUJie MpakTUUeCcKon
[esTeNIbHOCTH

3HaTh: - TIOHATHSL: PaJMOaKTUBHOCTb, €CTeCTBEHHas M MCKYCCTBEHHas
PaJMOaKTUBHOCTb, SiIepHble CU/bI, silepHble peaklUW, K30TOMbl, SHEprusi CBs3Y,
PaJIMOaKTUBHBIA pacraj, LeMHble sepHble peaklyy, TepMOsiZilepHble peakLUy,
silepHbIM peakTop, KpUTHUecKas Macca.
- (usrMyeckue BeJUUMHBbL: AKTUBHOCTb  paJiMOaKTMBHOIO  BelecTBa, [J03a
TIOT/IOLIEHHOT 0 M3/TyueHusi, KO3(PULIEHT Pa3MHOKeHUS;
- 3aKOHBI: PaJMOaKTUBHOIO pacrazja;
- 3HaTh: MPOTOHHO-HEUTPOHHYIO CTPYKTYPYy aTOMHOTO $ifipa, CIOCOOBI yTIpaB/ieHHUs
L[e[THOW peakLuen
[le/leHUs] B aTOMHBIX peakTopax, crpoeHre CosHIa U 3BE3.

6.3.1. CocTaB aTOMHOr0 sijpa
6.3.2. DHeprus cBA3H
6.3.3. PagloaKTHBHBIN

Copep)xanue y4yeOHOro MarepuaJia.
[Tpotonsl. Helitponsl. M30TONBI. I/1€epHbIe CHMBI.

OHeprus CBs3W aTOMHBIX siziep. ledekT mMaccol siapa. CTabuibHOCTD sifep.
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pacnapj. fiaepHblie peakiyu

PamuoaktuBHBIM pacrnag. [lepuos monypacraga. PaguowsoTornbl B apXeoyiorTMM U
reosioruu. buonoruueckoe felicTBHe paJu0AaKTUBHOTO U3/TyUeHUsl.

AnepHele peakuuu. LlerHas peakiuusi feneHus. AzepHble peakTOpPbl. JDKOJIOrAYecKas
sinepHasi 6e3omacHOCTb. TepMosiiepHbIN CUHTe3.

CamocTosTe/lbHasA padoTra 00ydyaronuxcs
Perienue 3a/1au, yTeHre [JOTMOHUTEIBHOM JIUTEpaTyphl 110 TeMe: «SepHast
SHepreTUka»

Pa3zpen 7. IBoaonus
BcenenHou

YMeTb: - nocTpouTh Mojeb CoMHeuHON CUCTeMbI

- CTIO/Ib30BaTh VIHTEpHeT [is ToucKa n300paXkeHni KOCMUYECKHX 00BEKTOB U

vHbopMaly 06 UX 0COOEHHOCTSIX

- 00CY>KZIaTh BO3MO>XKHBIE CIIeHaPUH 3BOJIIOIUM BcesieHHOM.

- UCMO/Ib30BaTh VIHTepHeT /is OMCKa COBpeMeHHOM MH(MOopMaliu O pa3BUTUU

Bcenennorn.

- olleHKa UH(hOpMaLUM C TI03ULUU ee CBOMCTB:

JIOCTOBEPHOCTH, 00BEKTUBHOCTH, TIOJTHOTHI, aKTyaJTbHOCTH U T. /. BbruncieHue

SHEepPruM, 0CBOOOKJAFOIIIeICST ITPH TEPMOSIIEPHBIX peaKIHsIX.

- O0BSICHATL B/IMSIHUS COJTHEUHOM aKTUBHOCTH Ha 3eMJIIO.

- [IOHMMAaTb POJIb KOCMUUECKUX UCC/Ie[JoBaHUM, UX HAyYHOT'0 U SKOHOMHUYECKOT0

3HAUeHUSs.

- 00Cy)X/1aTb COBpeMeHHbIe TUITOTe3bI O IPOUCXOXK[eHUH CO/THEUHON CUCTEMBbI
3Harb: DBosoluio BeenenHol, a¢gdekt loriepa, cBeieHus 0 3Be3/ax,

lanaktukax, ComHeuHol cucTeme

OK2-OK7

7.1. CosiHeuHasa cucTEeMa
CosiHILIe ¥ 3Be31bl

Cojep)kaHde y4e0OHOro MarepuaJa.
3aKoHbI ABWKeHU 11aHeT. CojiHeyHasi cCucTtema
Counnre. OO1Me CBeZieHHsT O 3Be3/laX. OBOJIIOLUS 3BE3I.
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7.2. Ctpoenue BceneHnHoit

Mneunblii yTh — Haila ['anakTKa. AKTUBHBIE Fa/lakTUKU. DBOJIOLMS BeeneHHon

CamocTosTesTbHasi paboTa 00y4JaroIuxcs

IToaroToBKa [JOK/1a0B MO TeMe « Mo/iesli BOSHUKHOBEHUsI M 3BOJIIOLIMM BceneHHOM»

Bcero:

142

95

47
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2.3. OCcHOBHBIE BH/IbI YUeOHO JeATeIbHOCTH 00yYarIMUXCH

Pa3nen yueOHOW JAMCIUTUIMHBI

OCHOBHBIE BH/IBI JIESITe/TBHOCTA 00yUarOIIUXCsI

Bsegenue

YMeHUs] TOCTaHOBKM Liejiell /leATeNlbHOCTH, TJIaHUPOBaHUS
COOCTBEHHOW JIeATEIbHOCTH [JII1  JOCTVDKEHWS]  TTOCTaBJIEHHBIX
Lesiedi, TpeABUJeHUST BO3MOXXHBIX pe3y/JbTaTOB 3THUX [JeNCTBUM,
OpraHu3aliii CAaMOKOHTPOJISI U OLIEHKU TO/TyYeHHBIX Pe3y/IbTaToB.

Pa3BuTHe CriocOOHOCTH SICHO M TOYHO H371araTb CBOW MBIC/IH,
Joruyeck 00OCHOBBIBATh CBOKO TOUKY 3PEHHUs], BOCTIDUHMMATh U
aHa/IM3UpOBaTh MHeHHUs1 cOOeceIHUKOB, TIpU3HAaBasi MPaBO JIPYroro
yejioBeKa Ha UHOe MHeHHUe.

[Tpou3BeseHue u3MepeHUs (PU3NUYECKMX BeJWUYMH U OLieHKa
TPaHUL[bI TIOTPEIIHOCTeN U3MepeHui.

[IpencraBneHvie rpaHUIlbl TIOTPEIIHOCTEM HW3MepeHUM TIpu
MOCTPOEeHUHU TPaUKOB.

YMeHue BbICKa3bIBaTh THUTIOTE3bI /il 00BsICHEHUsT HAOM01aeMbIX
SIBJIEHUU.

YMeHue npepsiaratb MOJe/u SIBJIeHUH.

YKazaHue TpaHul] IPUMeHUMOCTH (PH3UUeCKHUX 3aKOHOB.

N3okeHre OCHOBHBIX T10/I0’K€HHWM COBPeMeHHOM Hay4yHOU
KapTUHBI MUpA.

[TpuBeseHre TIPUMEPOB BIUSHUSL OTKPBITHM B (DH3MKe Ha Mporpecc
B TeXHUKe U TeXHOJIOTUU MPOU3BO/ICTBA.
Wcrnionb3oBanve VHTepHeTa A/is OKMCKa UH(POpMaLuu

MexaHHuKa

Kunematuka

[IpencraBneHrie MeXaHUUeCKOTO [BW)KEHUs Tefa YypaBHEHUSIMU
3aBMCMMOCTH KOOpPAMHAT U MPOEeKLell CKOPOCTH OT BPeMeHH.
[MpencraBneHre MeXaHWYeCKOTO [IBIDKeHHsI Tena Trpadukamu
3aBMCMMOCTH KOOPAMHAT U MPOEKLell CKOPOCTH OT BPeMeHH.
OrnpefierieHe  KOOpAMHAT TPOWJEHHOrO TMyTH, CKOPOCTH W
YCKOpeHusi Teja 10 TrpadukaM 3aBUCUMOCTH KOOpPAWHAT U
MPOeKLUA CKOpPOCTH OT BpeMeHu. OripesiesieHe KOOpPJUHAT
MPOWIEHHOTO MYTH, CKOPOCTA W YCKOPEeHWs Tejia M0 ypaBHeHUsIM
3aBUCHMOCTH KOOD/IMHAT U MPOEKLU CKOPOCTH OT BpEMEHU.
[IpoBeneHre  CpaBHUTENBLHOTO  aHaJM3a  PABHOMEPHOTO U
paBHOIIEPEMEHHOTO JBM)KEeHUH.

YKazaHue UCI0/Ib30BaHUsl TOCTYIATe/NbHOTO U BpalllaTe/IbHOTO
JIBIDKEHUN B TEXHUKE.

[TpuobpereHne ombiTa pabOThI B TPyIie C  BBIOJHEHHUEM
Pa3/IMUHBIX COLMAIbHBIX POJIeH.

Pa3paboTka BO3MOXXHOM CUCTeMBI 1eHCTBUH M KOHCTPYKLIMU

JI71s1 9KCTIepUMEHTA/IbHOTO OTpeiesieHUsi KHHEMaTUYeCKUX BeJIMUMH.
ITpeacraBieHre UHGOPMAIIUK O BU/IaX JBW)KEHUS B BUJIE TaOJTUITbI

3aKOHbI COXpaHeHUs
B MeXaHUKe

[lprMeHeHre 3aKOHa COXpPaHEHUs] KMITY/bCa /JIs1 BbIUHAC/IEHUS
V3MeHeHUM CKOPOCTel Tesl MPY UX B3aUMOJeNCTBUSIX.

W3mepenre paboThI CUT ¥ U3MeHeHe KHHeTHUeCKOM SHepryu Tesa.
BeruriciieHre paboThl CWJI U W3MeHEHUs] KUHETUYeCKOW SHepruut
Tesa.

BbrunicieHre MOTeHLMaAbHOW SHEPrMM Tel B TPaBUTALMOHHOM
roJie.
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Ornpepienenue MOTeHLMaTbHOM SHEepruu YIIPyro
ZehOpMHUPOBAHHOTO TeJla 0 U3BeCTHOU AiepopMaliuu U >KeCTKOCTH
Tesa.

[lprMeHeHre 3aKOHa COXpaHeHUsi MeXaHUUeCKOW 3Hepruv IMpHu
pacueTtax pe3y/bTaTOB B3aWMOJEMCTBUN Tel TPaBUTALMOHHBIMU
CUJIaMM U CUJIaMH YIIPYTOCTH.

YKazaHue rpaHuL] IPUMEHUMOCTH 3aKOHOB MeXaHHKH.

YKka3aHue yueOHBIX /[UCLMIUIMH, TIPH M3y4YeHHH KOTOPBIX
WCTIO/B3YIOTCS 3aKOHBI COXpaHeHust

OcHOBBI

MOJIeKYy/IAPHOH (U3MKH U TEPMOANHAMUKH

OCHOBBI MOJIEKYJIIPHOM
KUHETUUeCKOW TeopuH.
W peanbHblii ra3

BbIMosiHeHWe SKCIIepUMEHTOB, CTY)KALUX /11 000CHOBaHUS
MoOJIeKy/IIipHO-KUHeTHuecKor Teopuu (MKT).

PerieHue 3a/1au C IpUMeHeHHeM OCHOBHOTO YpaBHEHUsI
MOJIEKYISIPHO-KUHETUUYECKOU TeoprH Ira3oB.

OmpefiesieHre TapamMeTPOB BellleCTBa B ra3000pa3HOM COCTOSIHUM
Ha OCHOBaHUM YPaBHEHUS COCTOSIHUS W/eaIbHOTO rasa.
Ormpe/iesieHre MapaMeTpoB BellleCcTBa B ra3000pa3HOM COCTOSIHUU U
MPOUCXOASIIUX TpoLieccoB 1o rpadurkam 3aBucumoct p (T), V (T),
p (V).

OkcnepuMeHTa/ibHOe HcciaenoBanue 3aBucumoctu p (T), V (T), p
(V).

[IpencraBneHve B BUje rpaikoB M30XOPHOTO, M300apHOTO

Y U30TePMHUYECKOTro MpOLIeCCOB.

Bbluncienne  cpegHeli  KMHETUUECKOM  SHEPrMM  TerUIOBOTO
JIBIDKEHUST MOJIEKYJI TIO U3BeCTHOM TeMriepaType BelllecTBa.
Brbicka3biBaHUe TUMOTe3 /1715 00bsiCHeHUs1 Hab/i01aeMbIX sIBJIEHUA.
YKa3zaHue TpaHHI] TPUMEHUMOCTU MOJe/Nd «ujeanbHbIA Ta3» U
3aKOHOB MKT

OcHOBBI TeEPMOAWHAMUKHU

Vi3mepeHue Ko/MuecTBa TeryIoThl B IIpoLieccax Tervionepejauy.
PacueT Ko/MUecTBa TEIJIOThI, HEOOXOAMUMOTO /ISl OCYIIeCTBIEHUS
3a[laHHOr0 TIpolecca C Teruionepejaveld. PacueT u3MeHeHUs
BHYTPeHHel SHepruu Tes, pabOThl W TepeflaHHOTO KOJIMYeCTBa
TeIIOThI C UCII0/Ib30BaHUEM I1ePBOro 3aKOHA TePMOUHAMUKU.
Pacuer paboThl, COBEpIIEHHOM ra3oM, M0 TpaduKy 3aBUCUMOCTU P
(V).

Beruniciienne paboThl rasa, COBEpIIEHHOM TIpM  HU3MeHeHUH
COCTOSIHUS II0 3aMKHYTOMYy LuWKay. Beruncienne KIIJ r1ipu
COBepIIeHNH ra3oM paboThl B Mpolieccax W3MeHeHHs COCTOSIHUS 110
3aMKHyTOMY LuK1y. OObsiCHeHHe TPUHLUIOB AeHCTBUS TEIIOBBIX
MalmH.  [leMoHCcTpauuss pond  (GU3MKM B CO3JaHUM U
COBepILIeHCTBOBAHMY TEIJIOBBIX JBUraTesIeu.

W3nokeHne CyTH 9KOJIOTMYECKHWX TIpobsieM, 00yC/I0BIeHHBIX
paboTOoli TeTIOBLIX /IBUTATe/el U Mpe/JioyKeHre MyTH UX pelleHusl.
Yka3aHue rpaHuL] IPUMEHUMOCTH 3aKOHOB TePMOJVHAMUKU.
YMeHve BeCTH [Juajor, BbIC/IyIIMBaTbL MHEHUE OIIIOHEeHTa,
y4acTBOBaThb B JUCKYCCUM, OTKPBITO BbIpaKaTb U OTCTauBaTb CBOKO

TOUKY 3peHUs.
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Yka3zaHue yueOHBIX [AUCLUIINH, TIPU U3YUYEeHUM KOTOPBIX
HCII0/Ib3YIOT YueOHbIN MaTepran « OCHOBBI TEPMOIUHAMKI

CBoIICTBa MapoB, KUJKOCTeH,
TBEP/bIX TeJ

Vi3mepeHue B/Ia)KHOCTH BO3/yXa.

Pacuer KojMuecTBa TEIJIOTHI, HEOOXOAMMOTO /ISl OCYII[eCTBIEHUS
rporjecca rnepexo/ia BelllecTBa U3 OJHOI0 arperaTHOro COCTOSIHUSA B
Zpyroe.

OKcrepuMeHTabHOe UCC/le[j0BaHue TeIIOBbIX CBOMCTB BellleCTBa.
[IpuBeseHMe TIPUMEPOB KalWUISPHBIX SIBJIEHUH B OBITY, TIpHUpOJeE,
TeXHUKe.

WccnenoBaHre MexaHUUeCKUX CBOMCTB TBepAbix Ten. [IpumeHeHue
GU3NUeCKUX TIOHATMH U 3aKOHOB B yuyeOHOM MaTepuasie
rpoecCcroHaNBLHOTO XapakTepa.

Wcnonb3oBanve MHTepHeTa s 1Moucka uHGoOpMaluu O
pa3paboTKax ¥ MPUMeHeHUsIX COBPeMEHHBIX TBeP/bIX U aMOP(HBIX
MaTepuasoB

JJ/IeKTPOJUHAMHUKA

DJIEKTPOCTaTUKA

BbruncieHre CU  B3aUMOZEMCTBUSI TOUEUHBIX 3IeKTPUUECKUX
3apsifioB.

BbrunciieHrie HarpspKeHHOCTH  3/IEKTPUUECKOTO TIOJSE OJHOTO U
HeCKO/IbKMX TOUEUHbIX 3/IEKTPUUeCKHX 3apsi/iOB.

BbrunciieHre TIOTeHLMana 37IeKTPUYECKOTO TI0/isi  OJHOTO U
HECKOJIbKUX TOYEUHBIX 3/IeKTPUUeCKUX 3apsjoB. V3mepeHue
Pa3HOCTH MOTEHLUAJIOB.

Vi3MepeHue  SHEPrUM  37IeKTPUUECKOTO  TIOJiI  3apsKeHHOTO
KOH/IeHcaTopa.

BbluncsieHWe  SHEPruM  3JIEKTPUYECKOTO  TIO/s  3apsKeHHOTO
KOH/IeHcaTopa.

Pa3paboTka T/aHa W BO3MOXKHOM  CXeMbl  JIeMCTBHH
9KCTIepUMEeHTa/IbHOTO OMpeie/ieHusl 37IeKTPOeMKOCTH KOH/ieHcaTopa
Y IN3/IeKTPUUECKOM MPOHULIAEMOCTH BellleCTBa.

[TpoBefieHNe CpPaBHUTE/NILHOTO aHaaM3a TPaBUTALIMOHHOTO U
371eKTPOCTAaTUYECKOTO T10JIei

33




ITocTOSIHHBIN TOK

V3MepeHMre MOIIHOCTH 3/1eKTpUueckoro Toka. Vismepenue 3/1C u
BHYTPEHHET0 CONPOTHBJIEHUS] UCTOYHHKA TOKA.

BrhinosiHeHWe pacueToB CUJIbI TOKA Y HAMpsDKEHUM Ha yyacTKax
3/1eKTprUecKrx Leneld. OObsCHeHre Ha pUMepe 371eKTPUYeCKOM
Llenu ¢ AByMsi uctouHukamu Toka (3/C), B KakoM ciiyyae
HCTOYHUK 3/IEKTPUUECKON SHeprur paboTaeT B Pe)KUMe TeHepaTopa,
a B KAKOM — B pe>KHMe MoTpeduTeis.

OmnpefienieHre TemmniepaTypbl HUTY HakanuBaHUs. V3mepeHuve
3/IeKTPUYECKOr0 3apsi/ia 3/1eKTPOHa.

CHsATHe BOJIbTaMIIEDHOM XapaKTePUCTUKU JUO/a.

[TpoBefieHMe CpaBHUTE/ILHOTO aHa/Iv3a MoJ/yNpPOBOJHHUKOBBIX
JI0JI0B U TPHO/IOB.

Wcnosnb3oBanue MHTepHeTa /151 moMcKa MHGOpMaLyu O
TNepCrieKTUBaxX pasBUTHSA IOJIyTIPOBOJHUKOBOU TEXHUKHU.
YcTaHOBKa MPUYMHHO-CJIe[ICTBEHHBIX CBA3€M

MarHuTHbIe SIBJIeHHUS

V3mepeHne WHAYKLMM MarHWTHOrO TOJs. Beluncnenune cun,
JIleMCTBYIOIIMX Ha NPOBOJHUK C TOKOM B MarHUTHOM TIOJIe.
Breruncienne cun, JeUCTBYIOLMX Ha S/IeKTPUUECKUW — 3apsif,
JBYDKYILIANCS B MArHUTHOM I10JI€.

Wccneposanue SIBJIEHUN 3/1eKTPOMarHUTHOU UHIYKLIAH,
CaMOMH/YKLIMH.

Brruncienrie 3Hepruy MarHUTHOTO TTOJISL.

OO6BbsicHeHMe TIPUHLUIA JeHCTBYS 3/1eKTPO/IBUTaTeIsl.

OOmbsicHeHMe TIpUHLWIA [JeWCTBUS TeHepaTopa 3JIeKTPHUUeCcKOro
TOKa U 3JIeKTPOM3MepUTe/bHbIX MpUOopoB. OObsCHeHMe MTPUHLIUIA
JleficTBUsl Macc-criekTporpada, yCKopuTesiel 3apsbKeHHbIX YacTHL].
OObsicHeHWe pOMM MarHMTHOTO ToJisi 3eMIM B JKM3HU pacTeHHuH,
JKUBOTHBIX, YeJIOBeKa.

IlpuBefieHre NpPUMepOB MNPAaKTUYeCKOrO IPHUMeHeHUsI HU3Yy4YeHHbIX
SIBJIEHUH, 3aKOHOB, TIPUOOPOB, YCTPOKCTB.

ITpoBesieHue CPaBHUTEIbHOIO aHaM3a CBOWCTB
3JIEKTPOCTaTUYeCKOr0, MarHWTHOIO W BUXPEBOI'O 3/1eKTPUYECKUX
ToJie.

OOBsicHeHWe Ha TIpUMepe MAarHWTHBIX SIB/IEHWH, MoueMy (U3UKY
MOJKHO pacCcMaTpyUBaTh Kak MeTaJUCLIUTIINHY

Ko/ie0aHUs ¥ BOJTHBI

MexaHuyeckue KojaebaHus

WccnemoBaHue 3aBUCUMOCTH nepuo/a KojiebaHuit
MaTeMaTH4eCKOro MasiTHUKa OT ero [IMHbI, MacChl U aMIUTUTY/[bI
KoJie0aHUiA.

WccieoBanre  3aBUCMMOCTH  TepHOzila  KosiebaHWi Tpysa Ha
MIPY’KHHE OT ero MacChl ¥ YKECTKOCTH TIPY>KUHBI.

Brruricienre meproja KosebaHuii MaTeMaTHYeCKOr0 MasiTHMKA I10
M3BECTHOMY 3HAUEHHIO €ro [TUHBI.

Bhrunc/ieHre repro/ia KojeOaHuii rpy3a Ha 3HAYEHHUsIM ero MacChl
1 J)KeCTKOCTH TIPY/KUHBIL.

BripaboTka HaBLIKOB BOCITPUHUMATh, aHaIM3MPOBATh,
repepabaThiBaTh U TPEIbSB/IATh WHGOPMAIMIO B COOTBETCTBUH C
[I0CTaB/IEHHBLIMU 3a/IauaMHu.

IlpuBeeHWe  TMPUMEpPOB  aBTOKOJ/IeDATe/bHbIX  MeXaHWUYeCKUX
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CUCTEM.
[TpoBeseHue KiaccUKaLUy KosiebaHui

Ynpyrve BOJTHBI

Vi3mepeHue [/TMHBI 3BYKOBOU BOJIHBI TI0 pe3y/bTaTaM Hab/rofeHui
uHTep(depeHIY 3ByKOBBIX BOJIH.

Habmonenue U oObscHeHWe siBleHWM WHTepdepeHLUH U
Iudpaky MexaHUIeCKUX BOJTH.

[MpencraBnenve  obsacteld  TIpUMeHeHUs  y/lbTpa3ByKa U
TMepCTIeKTUBBI €r0 MCTO/Ib30BaHMSl B Pa3/IMUHBIX O0JIACTAX HAYKH,
TeXHUKH, B MeJIULIMHE.

W3nokeHWe CyTH 9SKOJOTMUYECKUX TIpoOsieM, CBSI3aHHBIX C
BO3/IeliCTBHEM 3BYKOBBIX BOJIH HAa OPraHU3M uesioBeKa

OJIEKTPOMarHUTHbIE
KoseGaHuUs

HabnrosieHre OCHWUIOTPAMM TapMOHHUYECKUX KOJIe0aHWM  CHJTbI
TOKa B LIEIH.

N3mepenue 3/1eKTPOEMKOCTH KOH/leHcaropa. N3mepenue
WH/JYKTMBHOCTb KaTYLLIKH.

WccnenoBanve  sBeHUS  3JIEKTPUYECKOIO  pe30HaHca B
T0C/IeJ0BaTe/IbHOM LIeTTH.

[TpoBefieHMe aHaMOTUM MeXAy (U3NUECKUMHU  BeJUUHWHaMM,
XapakTepU3yrL[UMHA  MeXaHWUYeCKyld U 3JIeKTPOMarHUTHYIO
KosiebaTesTbHbIe CUCTEMBI.

Pacyer 3HaueHWi CU/bl TOKA M HamNpsDKEHWs] Ha 3JIeMEHTaXx Lienu
TepeMeHHOTr0 TOKa.

WccnenoBaHue TIpUHIMIIA JleficTBUs TpaHcdhopmaTtopa.
ViccnenoBanue NpUHLIMIIA JeMCTBUS reHepaTopa IepeMeHHOr0 TOKa.
Wcrionb3oBanve VHTepHeTa /1 TIOMCKa WH(pOpMalUd O
COBPEMEHHBIX Crioco0ax rmepefaunt 1eKTPOIHePTuu

DJIeKTPOMarHUTHbIE
BOJIHBI

Ocy1ectsieHue pajuonepezauud U paguonpuema. McciepoBaHuve
CBOWCTB 3/7IEKTPOMAarHUTHBIX BOJIH C TIOMOIIbI0O MOOWU/IBHOTO Tesie-
OHa.

Pa3sBuTHe L€HHOCTHOIO OTHOLUEHUSI K H3ydyaeMbIM Ha YpOKax
¢u3rKy 00beKTaM ¥ OCBaBaeMbIM BU/IAM JeSITe/TbHOCTH.
OOBsicCHEHHEe TIPUHIMITAAILHOTO pa3/iMuMsl TPUPOJbLI YIPYTUX U
371eKTPOMAarHUTHBIX BOJIH.

V3noxeHWe CyTH JKOJIOTUUECKHUX TIpo0OjeM, CBSI3aHHBIX  C
3JIeKTPOMAarHUTHBIMU KOJie0aHUSIMU Y BOJTHAMM.

OObsicHEHHMe POM  37eKTPOMarHUTHBIX BOJTH B COBPEMEHHBIX
HcciieloBaHusIX BeenenHom

OnrTuka

IIpupopa cBeta

[lprMeHeHre Ha MpakKTHUKe 3aKOHOB OTpPaXKeHUs U IPerioMJIeHUSs
CBeTa MpH peLleHnH 3a/au.

Onpepenenve CTeKTpa/JbHbIX ~ TpPaHUl]  YyBCTBUTEIbHOCTH
YyesI0BeYyeCcKoro rasa.

YMeHMe CTPOUTb N300pa)KeHHs TTPeAMEeTOB, jaBaeMble TMH3aMH.
PacueTr pacCTOSIHUSI OT JIMH3bI ZI0 M300pakeHus1 TpeiMeTa.

PacueT onTHueCcKol CUJIbl JTUH3bI.

V3mepeHue OKyCHOTO pacCTOSIHUS JIMH3bI.

VicnibiTaHKe MoZiesieli MUKPOCKOTIA U TelecKoma

BosHOBEBIE CcBOMCTBA
cBeTa

Habntoenue siBieHUst MHTepGhepeHIUU 371eKTPOMarHUTHBIX BOJIH.
Habmrogenue siBnenust Judpakivy 3/1eKTPOMarHUTHBIX BOJTH.
HabnroieHue siByieHUsI M0JISIPU3aLdd 3/IeKTPOMAarHUTHBIX BOJIH.
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Vi3mepeHue [MHBI CBETOBOM BOJIHBI 0 pe3y/ibTaTaM Hab/roeHust
siB/ieHUs1 UHTepGepeHLIUH.

HabroneHue siieHus JudpakLiiy cBeTa.

HabnroieHue siByieHUS MOJISIPU3ALIAN M JUCTIEPCHY CBeETa.

[Touck pasnmuuuii U CXOACTBA MeXAYy [U(GPaKLMOHHBIM U
JIMCTIePCHOHHBIM CTIEKTPaMHU.

[TpuBesieHrie TIPUMEPOB MOSIB/IEHUSI B NIPUPO/ie M UCIO/Ib30BaHuUs B
TeXHUKe siBJieHMM uHTepdepeHUWH, AUPAKLUK, TOASpU3aLui U
Jucnepcuy ceeta. [lepeunciieHre MeTOZOB TO3HAHHWS, KOTOpbIE
WCI10/1b30BaHbI MPU U3yUeHUH YKa3aHHbIX sIBJIEHUN

J/ieMeHTbI KBAaHTOBOM (PU3UKH

KBaHTOBas ornTHKa

HabGsmoenue dhotosnekTprueckoro addekra. OObsCHeHNe 3aKOHOB
CroseToBa Ha OCHOBE KBAHTOBBIX Ipe/ICTaB/IeHUM.

PacueTr MakcuMasbHOW KHHETHUECKOW SHEPruM 3JIeKTPOHOB TIPU
¢otosnekTpruueckom 3¢ dekre.

OnpepeneHvie paboThl BbIX0/[a 3/IEKTPOHA 110 TpadMKy 3aBUCHMOCTH
MaKCHMajbHOW KUHETUYeCKOW HSHepruu  (OTO3/IeKTPOHOB  OT
4yacToThl cBeTa. V3MepeHre paboOThI BbIXO/A 37I€eKTPOHA.
[Tepeuncnenre TPUOOPOB yCTAaHOBKH, B KOTOPBIX TPUMEHSIETCS
0e3uHepIMOHHOCTE (hoTodddeKTa.

OOBsicHeHWe  KOPMYCKY/ISIPHO-BOJTHOBOTO ~ /lyajii3Ma  CBOWCTB
(hoToHOB.

OOBsicHeHMe pOSM KBAaHTOBOM ONTHKW B Pa3BUTHU COBPEMEHHOM
busuku

dusuka aTroma

HabroieHue TMHeMYaTbIX CIIEKTPOB.

PacueT uYacTOThl W [JIMHBI BOJIHBI MCITyCKAeMOTO CBeTa TIpH
repexozie aToMa BOZIOpO/ia M3 O/IHOrO CTAL[MOHAPHOTO COCTOSIHUS B
ZIpyToe.

OObsicHeHHEe  TPOMCXOXKIEHHWS JIMHEHUaTOro CIeKTpa aToma
BO/IOPO/Ia M pa3/IMuMsl IMHEHYAThIX CIIEKTPOB PA3/IMUHBIX Ta30B.
VccnemoBaHye TMHEHRYATOrO CIIEKTpa.

VccneoBaHye TIPUHIMITA PAOOThI TFOMHUHECIIEHTHOM JIAMITBI.
HabsroieHre v 00bsiCHeHHe TIPUHIIUTIA AeHCTBHYS Ja3epa.
[TpuBesieHe TIPUMEPOB HCIIO/Ib30BaHUs Jla3epa B COBPEMEHHOM
HayKe U TEXHHKe.

Wcnonb3oBanue VHTepHeTa /s TOMCKA HWH(POPMAlMH O
MepCreKTUBaX MPUMEHeHHs J1a3epa
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dusrka aTOMHOIO fifipa

HabntomeHue TpekoB anb(da-yacTul] B Kamepe BunbcoHa.
PeructpupoBaHue s/|epHbIX M3y4YeHU C TIOMOIIbIO CUeTurKa
[eiirepa.

Pacuet sHepruu CBsi3v aTOMHBIX Sifiep.

OrnpesienieHre 3apsila M MacCOBOTO uuC/la aTOMHOTO  si/ipa,
BO3HHUKAIOIIIEro B pe3yJibTaTe paJjJu0aKTUBHOIO pacraja.
BbrunciieHre SHEpPTUM, OCBOOOKJAIOIIEMCS TpPH PafHO0aKTUBHOM
pacriazie.

OripefiesieHre MPOAYKTOB siIePHOU peakLvu.

BbIunicieHre 3Heprur, 0CBOOOKIAIOILEHCS TIPH AJIePHBIX PeaKIHSIX.
[ToHMMaHWe TperuMyIleCTB U HeIOCTaTKOB UCIO/Ib30BaHUSI aTOMHOM
SHEPrMM W WOHU3UDPYIOLU[UX U3AyUeHUM B TPOMbILIJIEHHOCTH,
MeJuLHe.

V3noxkeHne CyTH JKOJIOTHUECKUX TIpo0OjeM, CBSI3aHHBIX  C
OuonornueCcKUM JIeMCTBUEM PaZiIMOaKTHBHBIX U3/TyueHHUH.
[TpoBefeHne knaccubuKalydyd 3/IeMEHTapHBIX YacTHL[ T0 UX
(bu3MyeckM xapakTepucTUKaM (Macce, 3apsily, BpeMeHU >KU3HU,
CIIUHY U T. [1.).

[ToHMMaHWe 11eHHOCTel Hay4YHOTo TMO3HaHWS MHpPA He BOOOIie s
ye/ioBeUeCTBa B I€JIOM, a /I KaXA0ro OO0yuaroImierocsi jMyHO,
LIEeHHOCTel OB/aflecHUsi MeTO/IOM HAayuyHOro TI03HaHUs  [Jis
JIOCTIDKEHUS ycriexa B JIFOOOM BH/le TIPAaKTHUECKOU J1esITe/TbHOCTU

IBomonus BecenenHoi

CTpoeHue U pa3BUTHE
Bcenennou

Hab6umrogenue 3a 3Be3aamu, JIyHO# U T/IaHeTaMH B TeJIECKOTI.
HabntofeHue CcoMHeUHBIX TISITEH C TIOMOLIBIO  Tejeckorma |
COJIHEYHOTO 3KpaHa.

Wcnonb3oBanve  VHTepHeTa  yid  TIOMCKa  W300pakeHH
KOCMUYeCKUX 00beKTOB ¥ MHpOPMaLu 00 UX 0COOEHHOCTSIX
OO6cy>keHre BO3MOXKHBIX —CLIeHapHeB 3BOJIIOLMM  BcesieHHOM.
Ucnonb3oBanve  VHTepHeTa [  MOWCKAa  COBPEMEHHOU
vH(popMalid o pa3BuTuu BcenenHoil. OueHka WHMOpMaIUU C
TO3UL[UA ee CBOWCTB: JOCTOBEPHOCTH, OOBbEKTUBHOCTH, TOHOTHI,
aKTya/IbHOCTHU U T. [1.

OBOIOLMA 3Be3. ['unoTesa
ripoucxoxaeHus: ComHeuHoM
CUCTEMEI

BbIunc/ieHre 3HEPruM, OCBOOOXK/AIOIIENCS TIPU  TepPMOSEPHBIX
peaxiusix.

®opMyMpoBKa Npob/ieM TePMOSIIEPHOM SHEPTeTHKU.

OOmbsicHeHYe BIUSHUSI COTHEYHOM aKTHBHOCTH Ha 3eMJTIO.
[ToHuMaHHe pOMM KOCMUUECKUX WCCAeOBaHUM, UX HAy4yHOro U
5KOHOMHYECKOT0 3HaUeHHUSI.

OO6cy>xeHre COBPEMEHHBIX THUTIOTE3 0 TIPOUCX0XKAeHUH CoTHeUHOH
CUCTEMbI
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3. YCJIOBUS PEAJIM3AIIUY YYEBHOM AU CIUILIMHBI
3.1. TpeboBaHusA K MUHIMA/IbHOMY MaTepHa/IbHO-TeXHHYECKOMY 00eCreueHUIo
Peanmu3auyisi yueOHOM AUCUMITIMHBI TpeOyeT Hamuuust  yuyeGHOTO KabrHeTa (HU3UKH

O0OopyaoBaHMe yueOHOr0o KaOuHeTa:

1. TemaTnueckue KOMILJIEKTHI IeMOHCTPALIMOHHBIX TPUOOPOB

1.1. KoMrieKT ieMOHCTPALMOHHBIX TIPUOOPOB 10 MeXaHUKe

1.2. KoMI1/71eKT 1eMOHCTPALMOHHBIX TIPHOOPOB 10 MeXaHHUeCKUM KoJiebaHUsIM 1 BOJTHAM
1.3.KoMIIeKT ZIeMOHCTPALIMOHHBIX TTPUOOPOB M0 MOJIEKYJIIPHON (U3KKe U TEPMOJUHAMUKE
1.4. KoMI/1eKT 1eMOHCTPALMOHHBIX TIPUOOPOB TI0 3/IeKTPUYECTBY

1.5. KoMmriieKT ieMOHCTPALIMOHHBIX IPUOOPOB 10 ONTHUKE U KBAHTOBOM (PU3MKe
2. TemaTuueckrie KOMITIEKTBI J1aDOpaTOPHBIX MPUOOPOB

2.1. KommieKThbI PUOOPOB /1711 GPOHTA/TBHBIX PaboT

2.1.1. KommieKT 1a60paTOpHBIX MPUOOPOB 110 MeXaHHUKe

2.1.2. KommuieKT 1ab00paTOpPHBIX MPUOOPOB 10 MOJIEKY/ISIPHOM (hH3HKe U TepMOAMHAMUKE
2.1.3. KomniekT 1ab60paTopHBIX PUOOPOB 110 37IeKTPUYECTBY

2.1.4. KoMmrieKT 1ab0paTOPHBIX MPUOOPOB 0 ONTHKE

3. Komriektsl 060pyoBaHust 0011jero Ha3HaueHuUst

3.1. KoMI/1eKT UCTOYHUKOB 3/1EKTPUYECKOT0 TOKA

3.2. KoMmmieKTbI BCIIOMOraTeIbHOT0 000py10BaHuUsI

3.2.1. KommieKT MprOOpPOB ¥ MPUHA/IIEXKHOCTEH K HUM

3.2.2. KoMIIeKT nocyzbl ¥ IPUHAJIeKHOCTeN K Hel

3.2.3. KoMIIeKT pacxoJHbIX MaTepraioB

3.2.4. KoMI/IeKT UHCTPYMEHTOB

4. KoMI1eKTbl Mojienei

4.1. Mogens 6POYHOBCKOTO JBVKEHHS

4.2. Mogesnb BeTpoBUrare/s

4.3. Moge/bs MOJIeKY/IIPHOTO CTPOEHUs MarHuTa

4.4. Mopenb 4eTbIpeXTaKTHOIO JBUTaTesl

4.5. Mogesb 3/71eKTPOMarHUTHOI'O pejie

5. KommieKT neyaTHbIX OCOOMIA

5.1. Kommekr Tabmur 1o ¢pusuke

5.2. TTopTpeTsl BbIAAOLIMXCS (PHU3UKOB

5.3. Tabmuija "MekayHapogHasi CUCTeMa e[WHULL"

5.4. I1Ikasa 371eKTpOMarHMTHBIX BOJTH

6. KomriieKTsl 5KpaHHO-3BYKOBBIX CPe/ICTB 00yueHus

6.1. KoMIiekT cepum AUaro3suTuBOB

6.2. KommiekT yueOHBIX BUAEO(PUIBMOB

6.3. KoMII/IeKT KOMITbIOTEPHBIX [IPOrPaMM

7. AuaakTuyeckre KapTOUYKU 10 TeMam
8. TecToBble 3ajaHUs 110 TeMaM
9.TexHHUYeCKHe CPeJCTBA OOyUeHUSI:
9.1. KomrstoTep

9.2. IIpoekTop
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3.2. iludopManiuoHHoe obecrieueHue 00ydeHust
OcCHOBHbIE HCTOYHHUKU:
ITepeueHb peKOMeH/[yeMbIX YUeOHBIX U3 aHHMH, OO/ THUTE/ILHON JIUTEePaTypPhI
1. OmutpueBa B. ®. ®usuka A1 npodeccrii ¥ CrielaabHOCTeN TeXHUUeCKOTo Mpoduisi: yueOHUK s
oOpa3oBaTe/bHbIX YUpeXXAeHU cpe/l. pod. obpa3oBanust. — M., 2015.
2. MskumeB I'.5l. ®usuka: yueb. [na 10 ki. obireobpa3oBar. YupexkaeHuil: 0a30Bblid U MPOGHII.
Ypoeuw/I'.{I. MsikyuiueB, b.b. BbyxosueB, H.H. Corckuii; nopg pen. B.M. HukonaeBa, H.A.
[TapdenTreBoit. -17-e uzg., nmepepab. 1 nom. — M.: IIpocsewjenue, 2014
3. MskumeB I'.5I. ®usmka: yueb. /Insg 11 k1. obijeoOpa3oBar. YupexaeHH: 0a30BbIi U MPOGHIL
YpoBuw/I'.fI. Mskyumes, b.b. Bbyxosues, H.H. Cotckuii; nog pen. B.J. Hukonaesa, H.A.
[TapdenTheBoii. -17-e u3g., nepepad. M gon. — M.: TTpocserttienue, 2014.

Jlono/THUTeTbHbIe HCTOUHUKU:

1. T'enpenurreiin J1.3., Juk FO.M. ®usuka. Yuebnuk s 10 k1. — M., 2013

2. 'enpentureitd J1.O. uk FO.W. ®u3uka. Yuebuuk s 11 k. — M., 2013

3. JlabkoBckuii B.B. 220 3amau mo ¢usuke C pemeHWsMH: KHUra [ ydammxcs 10—11 ki
ob1rieobpa3oBareibHbIX yupexaeHuit. — M., 2014

HNHTepHeT-pecypcol:

1. www.school.edu.ru

2. http://bakhtinairina.narod2.ru/ikt na urokah fiziki/

3. http://www.openclass.ru/blogs/56237

4. http://en.edu.ru/shared/files/old/physicsmethod/internet/7469 lessons.html

5. www. fcior. edu. ru (PezepanbHbiii LIEHTP UHPOPMALMIOHHO-00pa30BaTeIbHBIX PECYPCOB).

6.wwww. dic. academic. ru (AkazeMuk. CioBapy 1 SHLUK/IONEANN).

7.www. booksgid. com (Books Gid. 3nekTpoHHas 61b/moTeKa).

8.www. globalteka. ru (I'no6anteka. I'nobansHas 6ubMOTEKA HAYYHBIX PECYPCOB).

9.www. window. edu. ru (EauHoe okHO ZiocTyTia K 06pa3oBaTe/lbHbIM pecypcam).

10.www. st-books. ru (Jlyummasi yue6Hasi iuteparypa).

11.www. school. edu. ru (Poccuiickuii oOpa3oBaTe/nbHbIA MMOpTaA. JlOCTYIHOCTb, KauecTBO,
5 (PeKTUBHOCTB).

12.www. ru/book (DneKkTpoHHass 6MbIMOTeUHasE CUCTEMA).

13. www. alleng. ru/edu/phys. htm (O6pa3oBarenbHbIe pecypchl ViHTepHeTa — Pu3mKa).

14. www. school-collection. edu. ru (ExuHas KosuieKiusi {UPPOBLIX 00pa30BaTeIbHBIX PECYPCOB).

15. https//fiz.1september. ru (yue6HO-MeTOAMYeCKasi TazeTa «PU3MKa»).

16.www. n-t. ru/nl/fz (HobGeneBckue naypeatsl 1o Gpusmke).

17. www. nuclphys. sinp. msu. ru (f1zepHas ¢pusuka B VIHTepHeTe).

18. www. college. ru/fizika (IToarotoBka k EI'3).

19. www. kvant. mccme. ru (HayYHO-NONY/ISIPpHbIN (PU3UKO-MaTeMaTHUeCKni >XypHal «KBaHT»).

20. www. yos. ru/natural-sciences/html (ecTrecTBeHHO-HayuHbIM >XypHan Ay Mojofexu «IlyTe B

HayKy»).
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http://en.edu.ru/shared/files/old/physicsmethod/internet/7469_lessons.html
http://www.openclass.ru/blogs/56237
http://bakhtinairina.narod2.ru/ikt_na_urokah_fiziki/
http://www.school.edu.ru/

4. KOHTPOJIb 1 OIIEHKA PE3YJ/IbTATOB OCBOEHUVSI YYEBEHOM AN CIIUII/IMHBI

KoHTpo/lb ¥ OLleHKa pe3y/bTaToB

OCBOeHHuAd

yu4eOHOM  AWCLUIUIMHBI ~ OCYIeCTB/ISeTCS

rnpernogaBarejiemM B IIponjecce TIIpOBeA€HUA TIPAKTUYECKUX 3aHATUH U na60paT0prlx pa60T,
TeCTUPOBAHHSA, d TdKXKe BbITIO/JIHEHUA O6yI—Ia}OH_[I/IMI/ICH WHAWBUAYA/IbHBIX 38,[[8HHI>‘I, ITPOEKTOB,

HCC/ie/IOBaHUM.

Pe3yibTaThl 00yueHUs
(MeTanpeMeTHbIe, IPeMeTHbIE)

®@opMbI M METO/Ibl KOHTPOJISI U OLIEHKHU
pe3y/IbTaToB 00yueHHs

- MeTaripeIMeTHELIE:
— WCTIOJIb30BaHKE Pa3/IMUHBIX BU/IOB MT03HABATETbHOU
JesiTe/IbHOCTU [I71sl pellieHurst (pu3nuecKux 3aziad,
TIpYMeHeHre OCHOBHBIX MEeTO/IOB TIO3HAHMUS
(HabmrofieHys1, OTMCaHKs1, U3MepeHus], IKCIIePUMEeHTa)
JUIs1 U3yUeHUsI Pa3/IMYHbIX CTOPOH OKPYKaloL[eH
JeNCTBUTE/ILHOCTH;
— WCIIOJIb30BaHKE OCHOBHBIX UHTEJIEKTYaTbHbIX
orepaLuii: MOCTaHOBKM 3a/lau, (OpMYIUPOBaHUS
TMIIOTe3, aHa/IM3a U CUHTe3a, CPaBHEHHs, 000011eHus,
CUCTeMaTH3alliH, BbISIBJIeHHs TIPUUUHHO-C/Ie/ICTBEHHBIX
CBsi3eld, TTOKMCKA aHaI0roB, (POPMYIMPOBaHUS BbIBO/JOB
ISl U3yUeHUsI pa3/TMUHbIX CTOPOH (PU3MUeCKUX
00BEKTOB, sIB/IEHUI U TIPOLIECCOB, C KOTOPBIMHU
BO3HHMKaeT HEOOXOIUMOCTh CTa/IKUBAThCS B
ripodeccruoHaibHOM cdepe;
— yMeHHe TeHepUpOBaTh U/ler U Ooripe/ieIsiTh CPeZiCTBa,
HeoOXOo[UMBbIe /IS UX peanu3aliii;
— YMeHUe UCTIObh30BaTh Pa3/uUHbie UCTOUHUKH [I7Is
nosiyueHusi py3nueckor UH(oOpMaLiy, OLleHUBATh ee
JIOCTOBEPHOCTb;
— YMeHHe aHa/TU3UPOBaTh U TIPeCTaB/ISITh
HGOpPMAI[WIO B Pa3/IMUHBIX BUAX;

yMeHHe My0JTUUHO TIPeJICTaB/STh Pe3y/IbTaThl
COOCTBEHHOT'O MCC/IeZI0BaHMUs1, BECTH JIUCKYCCHH,
JIOCTYITHO ¥ TaDMOHWYHO CoYeTasi Cofiep>KaHue U’
(dhopmbI npeficTaB/IsIEMOM UHPOPMALU

- TIpe/IMEeTHBIE:

— chOpMHPOBAHHOCTH TPe/ICTaBIeHUM O POIU U MecTe
(h13UKM B COBpeMEHHOM HayuHOW KapTHUHE MUPa;
MOHUMaHKe (HHU3UUeCKOM CYIITHOCTH Hab/0jaeMbIX BO
BcenenHotli siByieHui, posv UMK B GopMHUPOBaHUHN
Kpyro3opa ¥ (GyHKIMOHAIbHON TPaMOTHOCTU UesioBeKa
JUIsL PellleHus TIPaKTUUeCKUX 3a/jay;
— BJIa/leHHe OCHOBOIIO/IAratoiuMu pru3nieCKUMU
TIOHSATUSIMU, 3aKOHOMEPHOCTSIMH, 3aKOHaMH U
TeopHsIMH; YBEePEHHOe UCTI0/Ib30BaHUe (HhH3UUeCKoi
TEePMUHOJIOTUU U CUMBOJIVKHY;
—BJlafieHe OCHOBHBIMM MeTO/IaM{ HayYyHOT0 IMO3HaHUS,
WCTIO/Tb3yeMbIMU B U3MKe: Hab/I0ieHeM, OTMCcaHueM,
r3MepeHreM, SKCIIePUMEHTOM;
— yMeHUs 06pabaThIiBaTh pe3y/bTaThl N3MePeHHH,
0OHapY’>KUBaTb 3aBUCUMOCThb MEXY (BU3UUECKUMHU
Be/TMYMHAMU, O0BSICHATD M0/TyueHHbIe pe3y/IbTaThl U

[TpakTryeckasi pabora - IpoBepKa
MPaBWILHOCTU BBITIOJTHEHUS TTPAKTHUECKUX
paboT; TeCcTUpOBaHMe - SKCIIePTHBIN aHa/M3
BBITIOJTHEHUS T€CTa, KOMMEHTUPOBAHHBIN OTPOC;

KOMMEHTUPOBaHHbIN OMpoC;

KOMMEHTHPOBaHHBIN OMPOC; TeCTUpOBaHUe
- 9KCIIepTHbIM aHa/ I3 BbINIOJHEHHUs TecTa

3acnyumBaHue pecdepaToB
JlabopatopHasi paboTa — MpoBepKa
MPaBUIbHOCTU BBITIOJIHEHUS /TaD0PaTOPHOM
pabOThI, TIPOEKT -  SKCITIEPTHBINA aHa/TU3
peanu3aly poeKTa

KOMMEHTUPOBaHHBIN OMPOC, KOHTPOJIbHAs
paboTa — 3KCriepTHast OLIEHKA BBITTOTHEHHUS
KOHTPOJ/IbHOM paboThI; TeCTHPOBAHUE -
5KCIepPTHBIM aHa/Ii3 BBITIOTHEHUS
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JiefiaTh BBIBO/IbI;
— chOpMHPOBAHHOCTh YMeHUsI pelliaTh PU3ndecKue
3ajiaum;

— c()OPMHUPOBaHHOCTb YMEHUsI IPUMEHSTh 10/1yUeHHbIe
3HaHUS 7151 00BsICHEHHUS YC/IOBUM MPOTeKaHUsI
(hr3nuecKux siBJIeHU B TIpUpo/ie, MpodeccuoHanbHON
cdepe U A1t NPUHATHS TIPAKTUYECKUX PelleHui B
MOBCEeIHEBHOMW »KU3HHU;

— ¢hOpMHPOBAHHOCTb COOCTBEHHOM TO3ULIUHU TI0
OTHOILIeHHIO K (pu3nueckoi nHbopMalym, noaydaemMon
13 Pa3HbIX UCTOUHUKOB.

3acnymmBaHue [JOK/Ia/I0B, POEKT -
9KCITepTHBIM aHa/IU3 peau3aliviy MpoeKTa

KOMMEHTUPOBaHHbIN OMPOC; KOHTPOJIbHAs
paboTa — 3KCriepTHasE OLIEHKA BBITTOTHEHHSI
KOHTPOJIbHOM paboThl; TECTUPOBaHUE -
9KCIePTHBIN aHa/U3 BbIMOTHEHHS

TeCTUPOBaHUe - SKCIIepTHBIM aHa/In3
BBITIO/THEHUS TeCTa,

KOMMEHTHUPOBaHHbBIN OMPOC
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